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Cexkunus 1
I'OPHOE AEJIO U METAJLIYPI'USA

YK 006.91
METPOJIOI'UA BYAYHIEI'O

Aimboes X.A. yrum, Koxxyxos JI.®., K.T.H.
Kysbacckuii rocygapcTBEeHHBIN TeXHUUECKH yHUBepcuTeT nMeHn T.dD. ["'opOauesa,
¢umman B 1. [Ipokonbsescke, (T. [IpokonbeBck, Poccuiickas deneparins)

Annomayun. B cmamve paccmompeHnvl 0CHO8HbIe MEHOCHYUU 8 MEempON02UlU, CPeoU KOMOo-
PYIX yugposuzayus, MUHUAMIOPU3AYUS, PA3BUMUE KBAHMOBLIX CUCMEM, UCKYCCMEEHHbI UHMe-
JIeKm, Ymo cnocobcmeyem cO30aHulo HOBbIX USMEPUMENbHBIX MEXHOI02ULl, MAMepUuaios u memo-
008, KOMopble USMEHAM MO, KAK Mbl UsMepsemM U aHanusupyem usuyecKkyio u XUuMuieckyio cpeoy.
Memponozus 6yoywezo 6yoem umems pewiarowee 3HavyeHue sl HAYYHbIX OMKPbIMULL, MexHoN02U-
YecKUxX UHHOBAYUL U peuleHUll 2100aIbHbIX NPOOIIeM.

Knioueevie cnosa: memponocus, uszmepeHus, MUHUAMIOPUAYUSA, AGMOMAMU3AYUS, COBpe-
MeHHble MEeXHON02UU.

Annotation. The article discusses the main trends in metrology, including digitalization, min-
laturization, the development of quantum systems, artificial intelligence, which contributes to the
creation of new measurement technologies, materials and methods that will change the way we
measure and analyze the physical and chemical environment. Metrology of the future will be criti-
cal to scientific discoveries, technological innovation and solutions to global problems.

Key words: metrology, measurements, miniaturization, automation, modern technologies.

MeTtpostorust IpOUCXOAUT OT IPEUECKOro SA3bIKa M O3HAYAET «M3MepeHue». Kax bl mpouecc
WIM BEIlb B HAIllel XU3HU MMEET CBOE ONPEIECIICHUE U Mepy. 3ajadyaMy METPOJOTHYECKON HAayKu
SBIIAIOTCS. OOECIIeUeHUE TOYHBIX U HAJEKHBIX U3MEPEHUH, HEOOXOAUMBIX JJIsl [Tporpecca B pa3any-
HBIX 00J1aCcTAX, TaKUX Kak (U3MKa, XUMHUsI, HH)KEHepHUs U MenuiuHa. [lo Mepe pa3BUTHS TEXHOJIO-
I'Mil 1 BOSHUKHOBEHMS HOBBIX 00JIacTell MPUMEHEHMSI METPOJIOTHS JOJKHA aJalTHPOBAaThC U pas-
BUBAThCS, YTOOBI YIOBJIETBOPATH PACTYILUE MTOTPEOHOCTH.

B nanHOl craThe OyAyT paccMOTpEHBI MEPCHEKTHUBBI Pa3BUTHS METPOJOTMU B OyAylIeM
U BO3MOXKHBIEC HAIPABIICHUs €€ COBEPIICHCTBOBaHUA. Hayka MeTpoOJIOTHs pa3BUBAETCSA C KaXIbIM
nHeM. B HacTosee Bpems co3jaHne U UCIOJIb30BAHUE PA3IUYHBIX TEXHOJIOTUH MPUBOJIUT K BBICO-
KOH TOYHOCTU MU3MEPUTENBHON cucTeMbl. C KaKAbIM TOAOM BO3HHMKAIOT HOBBIE TEHJICHIIUU B MET-
pOJIOTMH, B LIEHTPE BHUMAHUS KOTOPBIX HAaXOJATCA aBTOMATH3alMs W PACIIMPEHHBIN aHAIW3 JaH-
HbIX. OJTHOM M3 OCHOBHBIX TEHICHLIMH B METPOJIOTUU SBIIAECTCS MUHMATIOPU3ALNSA M MHTETpaIus
M3MEpUTENIbHBIX MPHUOOPOB. YMEHbIIEHUE Pa3MEPOB YCTPONUCTB MO3BOJISIET MPOBOJUTH U3MEPEHUS
B 0oJiee OrpaHUYEHHBIX MPOCTPAHCTBAX M B PEKUME PEalbHOTO BpeMeHu. MHTerpamus pa3nudHbIx
JIaTYNKOB B OJTHOM YCTPOMCTBE TaKXKe MOBBINIACT YA00CTBO M CHIDKAeT 3arpatsl [1-3].

Jlpyras BaykHasi TEHIEHIIUS — pa3BUTHE KBAaHTOBBIX TEXHOJIOTMH JUIsl MeTposoruu. KBaHToBsle
CUCTEeMbI 00J1a1al0T YHUKAJIbHBIMHU CBOMCTBaMH, KOTOPbIE MTO3BOJISIFOT JOCTUTaTh Oecrpele/IeHTHO-
IO YPOBHS TOYHOCTH M UYBCTBUTEIBHOCTH B M3MEpPEHUsX. KBaHTOBbIE HAaTUMKHU YK€ JNEMOHCTpPHU-
PYIOT MOTEHIMAI JUJIsl PEBOTIOLMOHU3UPOBAHUS MHOTUX O0JiacTel, BKIItoYasi OMOMEIUIIMHCKYIO JTU-
arHOCTUKY U OOHapyXEHHE I'PaBUTALMOHHBIX BOJIH.

OpHMM U3 KJTIOYEBBIX HANpaBlIE€HUI pa3BUTHUS METPOJIOTUU OYIyILIEro SBIISETCS MCIOIb30Ba-
HUE COBPEMEHHBIX TEXHOJIOTMA U METOJI0B UCKYCCTBEHHOI'O MHTEIIEKTA. DTO MO3BOJIUT MOBBICUTH
TOYHOCTbh U3MEPEHHH, CHU3UTh BIUSHUE YeJI0BEUeCKOro ¢akTopa Ha pe3yabTaThl H3MEPEHUN U yc-
KOPUTB IIPOLIECC KOHTPOJIA Ka4eCTBa MPOLYKIUU.



[ToMrMO MUHMATIOpU3AllMA U KBAaHTOBBIX TEXHOJIOTUH, B METPOJIOTMH MOSIBIISIFOTCS U IPYrUe
HOBBIE TEXHOJIOTUH, KOTOPBIE OTKPHIBAIOT HOBBIE BO3MOXKHOCTH I M3MepeHuil. K HuM oTHOCSTCS:
1. Buocencops! (pucyHok 1): JaTYMKH, UCTIONB3YIOUINE OMOJIOTUYECKAE KOMIIOHEHTHI JIJIs
OOHapy>KEHMsI U KOJIMYECTBEHHOI'O OIPENENIEHUs] Pa3IMuYHbIX BellecTB. buoceHcopsl o0nagaroT
CIIEYIOIMMU IPEUMYILIECTBAMU:
" BBICOKAas YYBCTBUTEIBHOCTb U U30UPATEIBHOCTD;
" peanbHOE BPEMsSI U HENIPEPHIBHBI MOHUTOPHHT;
" [IOPTaTMBHOCTb, 3TO [103BOJIET IPOBOAUTH U3MEPEHUS B IIOJIEBBIX YCIOBUSX;
" HM3Kasg CTOMMOCTb, YTO JIEJIa€T UX JOCTYIHBIMHU JJIs1 LIMPOKOT'O CIEKTPA IPUMEHEHHH.

Pucynox 1. Buocencopnas cucmema

2. ONTOBOJIOKHO (PUCYHOK 2): ONITUYECKUE BOJIOKHA MOTYT MCIIOJIb30BAThCS AJIS MepeIaun
cBeTa Ha OOJIBIIINE PACCTOSHUSA C MUHUMAIBHBIMH MOTEPSMU. DTO JIETACT UX UICATbHBIMU ISl pac-
MPEJICTCHHBIX M3MEPUTEIbHBIX CUCTEM, € JATYMKH PACIOJIOKEHBI BIOJb BOJIOKHA. ONTOBOJIO-
KOHHBIC TATYUKH O0JIQTAFOT PSAIOM MTPEHMYIIECTB B METPOJIOTHH:

" MOXET JOCTHTaTh BBICOKOW UYBCTBUTEIHHOCTH M TOYHOCTH Olarojaps MX CIocoo-
HOCTH TE€pPeIaBaTh CBET C MUHUMAJIbHBIMH IMOTEPSIMHU;

® MaJblil pa3Mep U BEC, YTO MO3BOJSET NMPOBOANUTH U3MEPEHUS B OrPaHUYEHHBIX IIPO-
CTPaAHCTBAX WJIA HA JBMKYIIUXCS 00BEKTaX.

= JJIEKTPUYECKasl U30JSALMS, YTO AEJIAET €ro NOAXOMSIINM U1 UCIIOJIb30BAHUS B JJIEK-
TPUYECKHU ONACHBIX Cpeaax.

* OHOCOBMECTUMOCTb, YTO MO3BOJSET €r0 MCIOIB30BaTh A MEIUIMHCKUX H3MEpe-
HUHM U JTUarHOCTHKH.

A ‘m'CC.(; . .\\ \

Pucynok 2. Onmuuecxoe 6010KHO

3. becipoBoaHbie AaTYMKK (PUCYHOK 3): OHM COCTOSIT M3 JaT4MKa, aHAJIOTO-IIU(POBOTO
npeodpazoBarens (ALIT), 6ecipoBOIHOTO MOIYIISI M HICTOYHHKA MUTaHUs. becipoBOIHbIE NaTYNKH
MTO3BOJISIIOT TTPOBOJIUTH U3MEPEHUS B TPYAHOJOCTYITHBIX MECTaxX M 0€3 HEOOXOMMOCTH TIPOKIIAIKH
kabeneil. OHM HaXOJAT MPUMEHEHHE B MOHUTOPUHTE OKPYXKAIOIIEH Cpenbl, MPOMBIIIJICHHONW aBTO-
MaTH3alul ¥ MEIUIMHCKON nuarHocTtuke. Jlatumk mpeoOpasyeT (pU3MUeCKyl0 BEIIMYHUHY B DJIEK-
tpudeckuii curHan. AL onudpoBbIBaeT aHATOTOBBIN CUTHAI U TIEPEIAET ero 6eCIPOBOIHOMY MO-
nyiro. becnpoBOIHOW MOJYyJb MEpeaeT JaHHbIE U3MEPEHUN HAa NMPUEMHUK WX IUTK03, KOTOPBIA
MOJKET OBITh TOJKITIOYCH K KOMITBIOTEPY WU IPYTOi cucTeMe cOopa JaHHBIX.



Pucynox 3. becnpogoonvie oamuuxu

Takum 00pa3oM, B KOHTEKCTE OBICTPO MEHSIOMIETOCS TEXHOJOTHMYECKOTO M HAYYHOTO IMpO-
rpecca, COBpEMEHHAash METPOJIOTHSI UTPaeT KIFOYEBYIO POJib BO BCeX 00JacTsIX MPOM3BOACTBA U Ha-
YUHBIX HCCIIeIOBaHUNA. MeTpOJIOTHsI TOCTOSIHHO Pa3BUBACTCS, YTOOBI YAOBJIETBOPATH PACTYIIHE IO~
TpeOHOCTH HayKH, TEXHUKU U OOIIECTBA.

Mertponorust Oyaymero mpeacTaBiIsieT coOO0il COBOKYITHOCTh COBPEMEHHBIX TEXHOJIOTHH
U METOJIOB, HAMPABJICHHBIX HA MOBBILIEHUE TOYHOCTH M3MEPEHHH M KOHTPOJS KayecTBa MPOAYK-
uuu. BHeapenue noJoOHBIX COBPEMEHHBIX TEXHOJIOTUN OTKPBIBAET HOBBIE BO3MOYKHOCTH JUIsl OoJiee
TOYHBIX, HA/ISKHBIX U YAOOHBIX HU3MEPEHUH.
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VK 622.673
LIM®POBAS MOJIEJIb TOPMO3HOI'O TOCTAMEHTA IIIAXTHOM
MOABEMHOI MAIIWHBI C JEHTOYHBIM TATOBBIM OPTAHOM

I'siibimyas C.
Hayunsii pykoBogutens: 3otoB B.B., K.T.H., 1o11eHT
I'opHelil nHCTUTYT, HanmmoHaIbHBIN HCCIEA0BATENBCKUN TEXHOJIOTUYECKU YHUBEPCUTET
«MUCuCp, (r. Mocksa, Poccus)

Annomauyusn. B npeocmagnennou pabome npugoosmcs Mmamepuansl no paspabomke yugpo-
80U MOOENU NOCMAMERMA OUCKOBO20 MOPMO3A OJisl WUAXMHBIX NOObEMHbIX YCMaHo6oK. [Ipumene-
HUe NOJYYEeHHOU MOOelU NO360AUM NPOEKMUPOBAMb MOPMO3HbIe CUCTEeMbL 0I5l HOObEMHbIX YCma-
HOBOK C JICHMOYHbIMU MA208bIMU Opeanamu. Ha ochosanuu 6binoiHeHHOU cepuu Yyupposvix sKcne-
PUMEHMOB NONYHEHbl 3A8UCUMOCTIU MAKCUMATbHBIX HANPANCEHULI NOCIAMEHMA OM €20 KOHCMPYK-
MUBHBIX NAPAMEMPOS.

Knrwoueswle cnosa: mopmo3snoii nocmamenm, yu@posoul IKCnepumMenm, waxmHule no0beMHble
MAWUHbL, OUCKOBBLIL MOPMO3, YUPPOBOEe MOOEIUPOBAHUe, MOPMO3HAL CUCIEMA, JIeHMOYHbIe MA20-
8ble Opeambl, KaHam.

Annotation. The paper presents materials on the development of a digital model of a disc
brake pedestal for mine hoist. The use of the obtained model will allow designing braking systems

6



for mine hoist with rubber-steel ropes. On the basis of the performed series of digital experiments,
the dependences of the maximum stresses of the pedestal on its design parameters are obtained.

Key words: brake pedestal, digital experiment, mine lifting machines, disc brake, digital mod-
eling, brake system, belt traction organs, rope.

BBenenne. [1laxTHas moxbeMHasi yCTaHOBKA SIBISICTCS OJHUM U3 Ba)KHEHIIMX KOMIIOHEHTOB
IIPHU JOCTaBKE TOJIE3HBIX MCKOMAEMBIX M3 TOPHBIX BBIPAOOTOK Ha MOBEPXHOCTH. [lepBas oTedect-
BEHHAas MMOAbEMHAsl MallliHa C 3JIEKTPUUYECKUM MpUBOJOoM Oblia 3amymieHa B 1900 roqy na Bacub-
eBCKoM MenHOM pyaHuke (Ypai). C Tex mop OCyIECTBISETCS MOCTOSHHOE COBEPIICHCTBOBAHUE
000pyI0BaHUS MAXTHBIX MOIBEMHBIX YCTAaHOBOK [1, 2].

C 70-x rofoB MPOIUIOro BeKa OBLIO MPEATIOKEHO BHEAPEHHUE JICHTOYHBIX TATOBBIX OPraHOB Ha
LIaXTHBIX MOJBbEMHBIX YCTaHOBKaX [3, 4, 5] BMECTO TpaJULMOHHBIX CTAJIbHBIX KaHATOB. TakuMmu Hc-
CJIEIOBAHUSIMU 3aHUMAIKCh crieraucTsl B Poccuu [6, 7] u B Ykpauwne [8, 9].

Baxkupie 3aauu 1O MOBBIIMICHUIO OE30MACHOCTH IIAXTHBIX MOABEMHBIX MAIlUH PELIaroTCs
B paboTax, MOCBSIICHHBIX TOPMO3HBIM cucteMam [10, 11]. Ha coBpeMEeHHBIX MOABEMHBIX MaITHHAX
KOJIOJJOYHBIE TOPMO3HBIE YCTPOHCTBA 3aMeHSIOTCS OoJiee 3(h(PEeKTUBHBIMU AUCKOBBIMU TOPMO3aMHU.
JluckoBbIE TOPMO3HBIE YCTPOMCTBA IO CPABHEHHUIO KOJOJOYHBIMU TOPMO3aMU MMEIOT MPEUMYIIle-
CTBa 1o 60Jiee KOMIIAKTHBIM rabapuTam, 1o MpoCTOTE IKCILUTyaTaluu U 1o 3G (HEKTUBHOCTH.

Hecmotps Ha 607b1110€ KOJUYECTBO UCCIEN0BAHUN TOPMO3HBIX YCTPONCTB, B 00JACTH MOAb-
€MHBIX YCTAHOBOK C JICHTOYHBIMHU TSATOBBIMH OpraHaMH MPaKTUYECKU HE MPUBOAMUTCA PEKOMEH]Ia-
[N 0 MPOEKTUPOBAHUIO TOPMO30B JJII MOJICPHU3UPYEMOTO MoAbeMa. B cBs3u ¢ aTum paboTta sB-
JISIeTCs aKTyalbHOM.

OcHoBHast yacTb. B Hay4HOU uTepaType BCTPEYarOTCsd MUHUMAJIbHBIE CBEIACHUSA O METOAAX
MIPOEKTUPOBAHMSI TOPMO3HBIX CHUCTEM AMCKOBOro Tumna [12]. B coBpeMEeHHBIX yCIOBHUSX Ha MEpBOE
MECTO BBIXOAST HU(POBBIC TEXHOJIIOTUH B 00JaCTH MPOSKTUPOBAHUS M IKCIUTyaTallud TOPHBIX Ma-
IIMH ¥ pyAHUYHOTO noabeMa [13]. s uccnenoBaHuil MIMPOKO MPUMEHSIOTCS TU(GPOBBIE JBOMHU-
KM 1 U POBOE MOJIEIINPOBAHHUE.

[TosTOMy 11s1 TPOBENEHMS UCCIIEIOBAHUM JTUCKOBBIX TOPMO30B IIAXTHBIX MOJBEMHBIX YCTa-
HOBOK C JICHTOYHBIMHU TSATOBBIMH OpPTaHAMH OBLJIO PEIICHO MPUMEHHUTH IU(GPOBOE MOJEITUPOBAHIE
B IporpaMMHoM Komiuiekce SolidWorks.

[Tpu sToM ObLTa co3mana 3d-monensb (puc. 1), st KOTOPOit ObUT BEIOPAH COOTBETCTBYIOIIHI Ma-
Tepuai, nociue yero 3d-moaens pa30MBaoCh Ha KOHEUHBIE AJIEMEHTHI U K HEeW MPHKIIAIbIBATUCH YCH-
nust. [lpu mocTpoeHun Mojenu ObUTH CIENaHbI JIOMYIICHUS: MOCTAMEHT CUMUTAJICS HU3TOTOBJICHHBIM
B BU/JIE OTJIUBKH U KECTKO KPEMUJICS K OCHOBAHUIO MPU MOAEITUPOBAHUH.

AAAAAAAAAAA
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Pucynox 1. LJugpposas modenv nocmamenma OuUcCK08020 mopmo3a
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[Ipy UMUTALMOHHOM BO3CWCTBUU HAa MOCTAMEHT YCHJIMH, COOTBETCTBYIOIIMX 3KCILTyaTallH-
OHHBIM CHJIAM TIPH MPEJOXPAHUTEILHOM TOPMOKEHUHU OBUTH TOJTYYCHBI 3MIOPHI U3MEHEHHS Hapsi-
KEHUH, eopManuii ¥ 3aracoB MPOYHOCTH OCTaMeHTa (puc. 2).
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9,219¢-01

Pucynox 2. lpumepsi snop nanpsoicenuil (a), depopmayuil (6) u 3anacos npouHocmu
(8) mopmosno2o nocmamenma

1,346e+

4,965¢-04

6,730e+

2482e-04

0,000e+

0,000e+00

OpHolt U3 3a/1a4 NPU MOJEIUPOBAHUM ObLIO ONPENEIUTDH MPEAEIbl PallMOHAIBHBIX rabaput-
HBIX [TapaMEeTPOB TOPMO3HOIO NOCTaMeHTa. B CBs3u ¢ 3TUM npoBeJeHa cepust HU(PPOBBIX IKCIIEPH-
MEHTOB IIPU U3MEHsAEMOH BelnuuynHe tp nocrtamenTa (puc. 3). Ha ocHoBaHHU 3TOro ObUIM MOTYYEHbI
3aBUCHUMOCTH MaKCUMAaJIbHBIX HAIIPSDKEHUH B IOCTAMEHTE OT rabapuTHOro rmapamerpa tp.

JpyruM Ba)KHBIM Pe3yJIbTaTOM MOJEIUPOBAHUS SABISETCS ONpEAETeHUE TOUYEK JIOKATU3aluu
MaKCUMaJIbHBIX HAIPsDKEHUHM B KOHCTPYKIMU MOCTaMEHTa. B yacTHOCTH, 3TO ObUIO MPOBEPEHO 3a
CYET U3MEHEHMsI JUAaMETPOB MOHTAKHBIX OTBEPCTUMN JIJISl KpeTieHus KoJioaoK. M3 rpaduka (puc. 3)
BUJIHO, YTO AJis AMaMeTpa oTBepctus d=30 MM nosryyaemble HalpsbKEeHUs Bbllle, yeM npu d=50 mMm.
3T0 MOXXHO OOBSICHUTB TeM, uTo Nnpu d=30 MM MakcCUMaJIbHbIE HANPSKEHUS JIOKAU3YIOTCS B paii-
OHE KpeIexHbIX oTBepcTuil. B ciayyae d=50 MM MakcuMasbHbIE HAIPSHKEHUS CMEIAIOTCS B CTOPO-
HY 3a/IHell 4acTu KopIlyca OCTaMEHTa.

6. 105Ha?
@ d=50Mmm

4 \ | M d=30mm
8 S

5

4 &

3 ! —
300 400 500 600 to.vn

Pucynox 3. 3asucumocmu maxcumanvuvix nHanpsaxcenuit O om wupunsl tp nocmamenma
npU pasIudHbIX OUAMEMPAax MOHMANCHBIX OMEEPCHULL
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3akurouenne. Ilo uroram BBINOJIHEHHOIO HCCIENOBaHMs pa3paboTaHa LU(poBas MOJENb
TOPMO3HOTO ITOCTaMEHTa AMCKOBOIO TOPMO3a IMOABEMHON MAIMHBI C JICHTOYHBIM TSATOBBIM Opra-
HOM, MOJY4YEeHbl 3aBUCUMOCTU MAaKCUMAJIbHBIX HAIIPSDKEHUIN B IOCTAMEHTE OT KOHCTPYKTUBHBIX I1a-
paMeTpOB, YTO MOXKET ObITh IPUMEHEHO IIPH IPOEKTHPOBAHUYM TOPMO3HBIX YCTPOMCTB MOJIEPHU3U-
PYEMBIX HIaXTHBIX IIOJBEMHBIX MAIIUH.
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VK 622.765
YCOBEPIIEHCTBOBAHUE TEXHOJIOTMYECKOU CXEMBI IEPEPABOTKH PYIbI
AKTOTAMICKOTO MECTOPOKIEHMS, C IOMOIIBIO BHEAPEHMS
JOMOJHUTEJIBLHON CTAAUU JONU3MEJIbYEHUS
B MEJIBHUIIE ISA MILL

Kymabaes b.I'., bBapmenmmnosa M.b.
Kazaxckuii HalmoHaIbHBIN HMCClieIoBaTeNIbCKU TexHudeckuil yuusepcurtet um. K.M. CarmnaeBa,
(r. Anmarsr, Pecniyonuka Kaszaxcran)

Annomayusn. Ms3-3a ucmowenus 3anacoé KayecmeeHHviX pyo, pocma cnpoca Hd Memaibl
u mpyoHocmetl ¢ pazoeneHuem HU3KOCOPMHBIX UIU MY2ONIABKUX PYO 603HUKIU HOBble NPOOIeMbl
8 obracmu gromayuu ¢ MOYKY 3peHUs IKOHOMUYECKOU U yemouuugou obozauenus. Tem He menee,
O1a200aps YCo8epuLeHCME0BAHUAM 8 MEXHOIO2UAX PA3IUYHbIEe nepepadbamvléarouue npeonpusimus.
menepb mMo2ym obpabamvléams pyobl HUZKO20 KA4eCmea Npakmuyecku 6e3 OONONHUMENbHbIX 3d-
mpam. Dmo no3eo/isem KOMHAHUSIM COXPAHAMb 000bIUY NOJE3HbIX UCKONAeMblX U 0becneuusanmbs
cpeocmea K Cywecmeo8anuro 20pHo000bI8aloue2o cooouecmada.

Mecmopooicoenue Akmoeatl pacnonodceHo 6 0CMOYHOU YaACMU BVIKAHULECKO20 2TYOUHHO2O
nosica, KOMopwvlil NPOCMUpaemcs 8001b ce8epHoll yacmu ozepa banrxaw u codepicum HecKOIbKO
MeOHO-NopPuposvix mecmopodxcoenuil. s nepepabamuvleaoweli Gadpuku mecmoportcoeHus
«Axkmoeaily 2nagHoll yenvlo npoyecca UsMenbyeHUs A6IAemcs YMeHbUeHUe pazmepa pyoHo20 Ma-
mepuana 00 menee 180 muxpon. /[nss nodoepiicanus Kavecmea Noayuaemvlx KOHYEHMpamos Ha
Axmoeaiickoti oboeamumenvhol adbpuxe HeodX0OUMO HOCMOSIHHOE YCOBEPULCHCMBOBAHUE CYUje-
cmeyouux npoyeccos obocaujerusi pyo. OOuH U3 603MOJNCHBIX CNOCOO08 VIyYUleHUsl BCKpblede-
MOCMU KOHYEHMPAmos — 68edeHue OONOIHUMENbHOU cmaduu usmenvuenus. M3 muoeux nepcnek-
MUBHBIX MEXHON02ULL QoUsMeNbYeHUst cmoum vloeaums meavhuyvl I1SA Mill. Bracodaps evicokoii
unmencusHocmu uzmenvienus 8 IsaMill 6o3modcHo OpobaeHue KpynHvlX yacmuy 6 MeaKol cpeoe.
Menvruywvr IsaMill npomsiuwnennoco macumaba cnocoocmseyrom nogvluleHuio 3pgexmusHocmu
MEXHONI02UU 8 NPOYECCAX USMETbYEHUSL.

Kntouesvie cnosa: meow, usmenvuenue, 3anacvl pyo, KAuyecmeo KOHYeHmpamd, 6CKpbleéde-
MOCMb KOHYEHMpama, 0ousmeibyeHue.

Annotation. Due to the depletion of high-grade ores, increased demand for metals, and diffi-
culties in separating low-grade or refractory ores, new challenges in flotation have arisen in terms
of economic and sustainable beneficiation. However, due to improvements in technology, various
processors can now treat low-grade ores at virtually no additional cost. This allows companies to
maintain mining operations and the livelihoods of the mining community.

The Aktogay deposit is located in the eastern part of a volcanic deep belt that extends along
the northern part of Lake Balkhash and contains several copper porphyry deposits. For the Aktogay
processing plant, the primary objective of the milling process is to reduce the size of ore material to
less than 180 microns. Continued improvements to the existing ore dressing processes are required
to maintain the quality of the concentrates produced at the Aktogay concentrator. One possible way
to improve the recoverability of concentrates is to introduce an additional grinding stage. Of the
many promising technologies for pre-crushing, the ISA Mill [1] is worth highlighting. Due to high
intensity of grinding in IsaMill it is possible to crush large particles in fine media. The industrial-
scale IsaMills contribute to increasing the technology efficiency in comminution processes.

Key words: copper, grinding, ore reserves, concentrate quality, concentrate recoverability,
pre-crushing.

BBenenne. Menp yaiie BCero mpucyTCTBYET B 3¢MHOM KOPE B BHJIE€ MUHEPAJIOB MEIU-Kele3a-
cynbuma u cynsuna meau, Hanpumep, xaapkornuputa (CuFeS2), 6opuura (CuSFeS4) u xanpko-
uuta (Cu2S). Menp Takke B MEHBIIEH CTENIEHU BCTPEYAETCS B OKUCICHHBIX MUHEpaiax, Halpumep,
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manaxut (Cu2(OH)CO3), azypur (Cu3 (OH)2 (CO3)2) u xpuzokomrta (CuO-Si02). OTu okucieH-
HBbIC MUHEPAJIBl MEIM HAXOSATCS B BEIBETPUBIIUXCS 00JIACTSIX OOJBINWHCTBA CYIb(DUIHBIX PYIHBIX
Tes. MuHepasibl ¢ TOHKUM B3aUMHBIM IPOPACTaHUEM YacCTHII, JTUOO C APYTMMH MUHEpalaMu WIH
MUHEpaJIaMH ITyCTOW MOPOJIbI TOOBIBAIOTCS B BO3PACTAIONIEM KOJIMYECTBE. DTU PYIbl CO3JAOT HO-
BbIe NMPOOJIEMBbI Ha 000TaTUTENBHBIX (Padpukax, TpeOys TOHKOTO M yJIbTPATOHKOTO M3MENbYEHUS,
JUIS TOTO YTOOBI IOJYYHTh HEOOXOUMbIE Ka4yecTBO U mM3BiieueHue. [Iporpecc GroTaimOHHBIX TEX-
HOJIOTH Ternepb 1mo3BoiisieT 3(pPeKTUBHO (IOTHPOBATH MUHEPAJIBI KPYITHOCTBIO MeHee 10 MKM, je-
Jasi BO3MOXKHBIM CETapalnio TOHKO TUCCOIMMPOBAHHBIX C MYCTOH MOPOJOW HEHHBIX MHHEPAJIOB.
310 yacTo TpeOyeT TOHKOTO MM YIbTPATOHKOTO W3MEIbUCHHUS ISl YIIYUIICHNUs KHHETHKH PeaKIfii
70 YPOBHS, IPU KOTOPOM 3TH MPOIIECCHI MMPOMBIIUIEHHO ocymiecTBUMBI. [leHHast duoramus onpe-
AensieTcs Kak (U3MKO-XMMHUYECKHH MPOIecC, KOTOPBIA HUCIOIB3YET Pa3inyusl B AIIEKTPOXUMHUYE-
CKUX CBOMCTBAaX MHUHEPAIBHBIX TTOBEPXHOCTEH, TO €CTh MEXKIY TUAPOPOOHBIMH U TUAPOPHIHLHBIMU
MOBEPXHOCTAMU [2], KOTOpBIE MPOUCXOIAT €CTECTBEHHBIM MM MCKYCCTBEHHBIM 00pa3oM MOJ BO3-
JEMCTBUEM XUMHUECKUX PEarcHTOB.

C teM, 9TOOBI HE JOMYCTUTH YXYAIICHHUS KadecTBa MOJydaeMbIX KOHIIEHTPATOB Ha AKTOTaii-
CKOW oborarutesbHOU (PadprKe HEOOXOJMMO MOCTOSIHHOE YCOBEPIICHCTBOBAHUE CYIICCTBYIOIIUX
nporeccoB oboramienus pya. OZHUM U3 BO3MOXHBIX CIIOCOOOB YIIydIIEHHS BCKPBIBAEMOCTH KOH-
LIEHTPATOB SBJSETCS BBOJ JOIMOJHUTEIBHON CTauu u3MenbueHus. OgHuM U3 Haubolee mepcrek-
TUBHBIX TEXHOJIOTUU JOM3MENbYCHUs ABISIOTCS MenbHUIl ISAMill. Bonee Bbicokast MHTEHCHB-
HOCTh u3MenbueHus B [saMill (puc.1) mo3BossieT MeNnKou cpejie u3Menb4aTh KPYIHbIE YacTHIIb [ 1].
Menbauib [saMill mpompInuieHHOTO MaciiTada MO3BOJISIFOT UCIOB30BaTh () (PEKTUBHOCTH TEXHO-
JIOTHH B TIPOIIECCaX U3MEIIbYCHUSI.

1llaposasn Menbauust ¢
e

Ouepronorpednenne (kBr-u/T)
MeEAbHMLA lleCMCU.lHBaH"CM

N

10 YnbTpaToHKOE
M3MebUeHHe

1000

100

Tonkoe
M3MeNbueHe

Jlonamensuenme

TpanuipoHHOe H3MenbueHe
i 5
4+ L

T8 10 100 1000
80% xnacca npopgykTa (MKM)

Pucynox 1. /launvie no pesyromamam na mervruuyax IsaMill

[lepen daoranueil MUHEpanbl JOJKHBI OBITH BBHICBOOOXKJIEHBI B JOCTATOYHOW cTemeHu [2].
M3mMenbueHre B MEJBHUIE CO CTAJIbHOM Cpeloil Mo3BOJIsIET BHICBOOOIUTh MUHEPAJIbI, HO HEPEIKO
3TO MPUBOAUT K HEYAOBIETBOPUTENBHON XUMHUH (ioTauuu. ITO 00bsIcHAETCA 3PPEKTOM THIpO-
OKHCEH jKeJe3a Ha MOBEPXHOCTH YaCTULl. JTO PaBHO3HAYHO JBYM IIaraM BIEpPEJ C TOUYKH 3PEHHS
BBICBOOOKIEHHUS M OJHOMY IIAry Ha3aJ ¢ TOYKH 3pEHUSI XUMHUU.

HeraTuBHble nocieacTBUs U3MENIbYSHUS CTAIbHOM cpeioil 0oJiee BbIpaKeHbI IPUMEHUTEIHHO
K MEJIKOW (ppaKiiy — BIUIOTH IO OJTHOTO IIara BIEPe] C TOUYKH BHICBOOOKJEHHS U JIBYX IlIaroB Ha-
3a]] ¢ TOUKU 3peHust xumuu [1]. B pesynbrare, Ha GOJIBIIMHCTBE MPEIIPUATHI MPUHATO CUUTATH,
4yTO «TOHKas ¢pakuus He (raotupyercsa». ['paduku 3aBUCMMOCTH U3BJIEUYEHUS OT KPYMHOCTH (Pabd-
PHK 4acTO UMEIOT KIACCHYECKYIO BBITYKIYIO ()OPMY C BHICOKMM H3BJICUCHHEM IPHU CPEIHEH KpyI-
HOCTHU M HU3KUM U3BJIEUYCHHEM TOHKUX MM KPYIHBIX KJIACCOB (PUCYHOK 2).
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Vi3BieyeHne UHKA ¥ TPAaHYTIOMETPUIECKII COCTAB

OUKIa 7 MKM Iociae namensuyenns B IsaMill™

-e— JI3BJI€UEHNE IHKA 10 K/TACCy Pacnpepenenne 1o []

KkpyniHocTH (%) Kmaccam kpymuHoctu (%)

100 EQ

20 U

£ =0

TRy} 20

20 10
o 0-4 -2 g-18  1E-3g 32-7E 7E 0

Kmacc xpynaocTy (Mxm)

Pucynox 2. Hzeneuenue yunka u 2panyiomempudeckuti COCmae Yyukia 7 Mkm nocie usmenvuenus 6 IsaMill

[IpoGnems! npu QroTanuu Menkoi (Hpakiuu BOSHUKAIOT Ha OOJIBIIMHCTBE MPEINPUATHA 13-
3a M3MEJbUCHUS CTATbHOW cpenod M KoHpurypanuu nukiaa [7]. Ha GomemuHCTBE (haOpuk Bce
KJIACChl KPYIMHOCTH TepepadaThIBaIOTCS BMECTE, KaK eciid Obl OHM 00JIajjaii OJAMHAKOBBIMU CBOM-
crBamu. ToHkas (pakius uMeeT OONBIINN MOBEPXHOCTHBIN CIIOW M HY)KJAeTCs B OOJIBIIEM KOJH-
4yecTBe KOJUJIEKTOpa W B Oosee anmutenbHOM (rotauuu. Ecnam ToHkas ¢dpakuus cmemmBaercs
C KpYIHOW (hpakmueit ¢ YUCTHIMHU MTOBEPXHOCTSMH, OTIEPATOp HE UMEET BO3MOXKHOCTH CO3JaTh OTI-
TUMAJIbHBIE YCIIOBUSA U JUISl KPYIIHBIX, U JIJI1 TOHKUX YaCTHII.

Metoauka ucciIeI0BaHU:

» Jlns npoBeneHHe (PIOTAIMOHHBIX OMBITOB C JOM3MENbYEHUEM, NMPOObl KOHIIEHTPATOB
OBLITM U3MEJIbUEHBI Ha JTA0OpATOPHOM MIapOBOM MeNbHUIIE A0 KpynmHOCTH 80% 25MKM.
VcxonHble qaHHbIE AJ1s POBEICHHSI ONBITOB HA KOHIEHTpaTe (IoTaluu:
Konuentpar gnoranuu:
» CojepskaHue TBepJOro B nuTaHuu duotaruu, 15 %.

VYcnoBus npoBeieHNs 1a00paTOPHBIX ONBITOB HA KOHLEHTpaTe (uUIOTalMM IpUBEIEHBI B Ta0-

muue 1.

Tabnuya 1
VYcnoBusi npoBeieHus JIaO0OPATOPHBIX ONBITOB HAa KOHIEHTpAaTe (IOTAIMH
Bpewmst Pacxon pearentos
HanmenoBanue onepanun pH ¢roranum, (babpuumnblit pexcnm), T/
MUHYT IPTEC SIBX OTX-140
[lepeuncTHas QuoTanus 11-12.5 18-20 0 0-5 0-2
KOHIIEHTpaTta iotanuu

Huxe B Ta6JII/II_IC 2 MMPUBCACHBI CBOAHBIC PC3YJIbTATbl TCCTOBBIX Ha60paTOpHBIX (I)J'IOTaI_[I/IOH-
HBIX UCIIBITAaHUH B OTKPBITOM LHUKIIC.
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Tabauya 2
CBoJHBIC PE3YIIBTATHl TECTOBBIX JTA00PATOPHBIX (IOTAIIMOHHBIX UCTBITAHUI

Konnenrpar
C ¢dnoTauun PesynbTaThl mepeducTHO (roraruu
pI/GI:I (nmuTaHue)
OTIbL- pH | Co- - s- Crenenp | Dddex-Tb
Cu, nepx. | Beixon, | Cu, oOoraite- KOHIIEH-
TOB Mo, % BI€Y. | BJieEY.
% 25 um, % % Hus Cu, | tpauuu Cu,
Cu, % | Mo, %
% el %
Nel | 451| 0332 13’ 4411 | 50093 |81 | 8180 | 51.80 | 1.80 32,33
11, 10
Ne2 | 7.66 > 4157 | 7791 | )| 8193 | 5280 | 135 4,35
Ne 1%'3 0,242 101' 50,46 | 81,40 18‘ ' | 8389 | 5300 | 135 2.66
Ned 1%'3 0,242 101' 5046 | 77,90 1??’ 8539 | 71.66 | 147 7.99
Nes | 6,40 101' 5647 | 7302 | 87| 8540 | 7454 | 135 13.22
11, 12,
Ne6 | 7.66 | 6352 | 6405 || 8590 | 77,30 | 160 23,67
Ne7 | 451 0,332 101' 6479 | 6853 | 62 | 86,04 | 7887 | 1.36 18.34
Neg | 451 0,332 101' 6815 | 6920 | 58 | 86,83 | 8300 | 1,29 1846
11, 10,
N9 | 6,40 | 6919 | 6146 | )| 8689 | 8460 | 157 27.18
Nelo | 7.66 111’ 7313 | 66,00 152’ 8750 | 8634 | 164 2318
Nell | 7.66 111’ 7851 | 67.16 122’ 88.00 | 8307 | 159 22,57
Nel2 1%’3 0,242 1&’ 80,10 | 71.20 18" 8813 | 8850 | 135 18,08
Nel3 1%’3 0,242 1&’ 80,10 | 71,50 13’ 8924 | 8863 | 132 18.94

W3 pe3ynbTaToB, MpUBEIEHHBIX B Ta0uuIEe 2 cleayeT, B Mpoldax MUTaHUS UMEETCs CYLIECT-
BEHHBIN pa3opoc B coaepkannu Cu B NCXOAHOM KOoHIIeHTparte ¢urotaruu (4,51-10,39 %).

Hwxe npuBeneHsl auarpammbl, rpaduueckd O0TOOpa)xarolue 3aBUCUMOCTh U BIIUSHUE Pa3-
JTUYHBIX (hakTOpoB Ha u3BiedeHue Cu.

Ha rpaduke 1 oToOpaxkeHa 3aBUCUMOCTb BIUSHUS KPYITHOCTH YAaCTHI] B MUTAaHUU NEPEUUCTKU
KOHIIeHTpaTa (protaruu Ha u3BnedeHue Cu u Mo. M3 rpadukoB ciieayeT, 9To Mpu MOBHIIIICHUH CO-
nepxanus knacca -25 um ¢ 44 % no 80 % u3BIEUEHHE aHATU3UPYEMBIX 3JIEMEHTOB 3HAUUTEIBHO
yBenuuuBaercs. ['paduxu 3aBucuMocTy 1no u3BjiIeueHU0 Mo yBeanuuBaeTcs UHTEHCUBHO Ha 35%,
u3pneuenne Cu Ha 10%. Ilpu yBenuuenuun copepkanus kiacca -25 um B KOHLIEHTpaTe (ioTanuu
¢ 44 % no 80 % cymmapHoe m3BieueHre Cu u Mo yBenmuanBaercs ¢ 81,8-89,2 % u ¢ 51,8-88,6 %
COOTBETCTBEHHO. T.e. J0M3MeNlbYeHHe KOHIIEHTpaTa (UIOTallMy MpHU NMPOBEJACHUU JaHHOH Cepuu
TECTOB TOJY4YEHBI MOJIOKUTEIbHBIE pe3ylibTaTa, CIeAyeT MoyiaraTb 4To 3P PEeKTUBHOCTH MpoIiecca
JIOU3MENIBYEHHS OUEBH/IHA.

13




BanaHMe KPpyNnHOCTM YacTuL, Ha cogepK. Cu n
3¢ PeKTMBHOCTU KOHUeHTpauun Cu

y =0,2543x +1,6001
R?=0,1374

y =0,0404x # 8,4388
R®¥=0,0278

Copepk. Cu, %
%

CoaepK. Knacca 25mkm, %

ddPeKkTnBHOCTb KOHLUEeHTpauum Cu,

Copep. Cu B KOHU, % I PeKTUBHOCTb KOHLEHTpaUnUn, %
Ipaghux 1. Bausnue kpynHocmu yacmuy Ha CMenens Y8eaudeHus CO0epHCAHUsL Meou

BanaHue KpynHOCTM YacTuL, Ha coaep:k. Cu mn
3¢ PeKTUBHOCTU KOHUEeHTpauuu Cu

y =0,2543x@& 1,6001
R2=.0,1374

y = 0,0404x & 8,4388
R&=0,0278

Copepik. Cu, %

CopepK. Knacca 25mKm, %

3¢ PeKTUBHOCTb KOHLeHTpauuu Cu, %

Copepk. Cu B KOHU, % I PEeKTUBHOCTb KOHLEHTpaLUUK, %

Tpaghux 2. Bausanue kpynHocmu wacmuy Ha cooepiicanue meou u 3(hoexmusHocmu KOHYeHmpayuu meou

Ha rpaduke 2 mpuBeneH rpaduk 3aBHCHMOCTH cTeneHM oOoramieHust (koHieHtpauuu) Cu
B KOHIIEHTpAT TIEPEUYNUCTKU OT KPYIMHOCTH JOU3MENbYCHUSI KOHIIEHTpaTa. Pe3KOro MOBBIIIEHUS WITH
CHIDKEHMsI KOHLeHTparuu Cu B KOHIEHTpAaT He HaOiroaeTcs, CTeNeHb oOoralieHus KoyebaeTcs
B aquana3one 1,3-1,6 ex.

Ecnu ananusupoBath rpaduku 3aBUCUMOCTH U3BIedeHUss Cu U KauecTBa KOHIIEHTpaTa nepe-
YHCTKHA OT COJACPKaHWs Kiacca -25 um B MUTAHWU TIEPEUYUCTKH, TO BHUIHO, YTO C YBEIHYCHHEM
KJjlacca -25 um B MUTAaHUH NEPEUUCTKU:

» cymmapHas 3¢ dekTuBHOCTh KOHIeHTpauu Cu yBenuuuBaetcs ¢ 10% mo 25%.
* cymmapHoe cogepxkanue Cu He3HauuTeNIbHO nosbimaercs ¢ 10% no 12%.

BeiBosa. [1o pe3ynpratam mpoBeneHHBIX (IIOTAIMOHHBIX TECTOB C IIETBIO OTMPEICICHUS BIUS-
HUS JOU3MENbUCHHs KOHILIEHTpaTa (IOTalluy Ha U3BJIEUEHUE MEIU B MOCTENYIOLIEeH onepanuu me-
PEYUCTHOM (IIOTAIIMK MOYKHO CJIENIaTh BBIBOJBI UTO, TTOBBIIIEHUE COIEPIKAaHUS Kitacca -25 um B M-
taHuu ¢uoramuu ¢ 40 % no 80% BieueT 3a coOOW 3HAUMTENBbHOE yBenuueHue usBieueHus Cu
u Mo. T.e. nou3amenpyeHre KOHIEHTpaTa (BpIoTaryu Mpyu NpOBEAECHUH JaHHON cepuu TECTOB A0
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MOJIOKUTEIBbHBIE PEe3yIbTaThl, 3PPEKTUBHOCTH MPOIIeCcCa JOM3MENbYCHHS KOHIIEHTPAaTa KOHTPOJIb-
HOM (pIToTaIMK MOATBEPIKIACTCS.

Taxxe He HAOMIOMACTCS PE3KOTO TOBBIIICHUS WU CHIDKEHUS KOHIeHTparuu Cu B KOHIICH-
TpaT, CTeNeHb 00OTaIIeHUs B KOHIIEHTpAT KoJienercs B auana3one 1,3-1,6.

[To pesynbpTaram 1aOOpPATOPHBIX MCCIEIOBAHUU CIEAYET MOJararh, C YBEIMUYECHUEM TOHUHBI
IOMOJIa TIepe]T MPEYSCTHBIMU OINEPALUSIM MO3BOJIMIO 3HAYUTEIBLHO YBEIMYUTh U3BJICUCHUN METAJl-
JIOB B KOHIICHTpAT.
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VIIK 622.2
OBECIIEYEHUE BE3OIMACHOCTHY ITPU OTBAJIBHBIX ®OPMUPOBAHUSIX
HA YYACTKE «BEPE3OBCKHI BOCTOYHBIN»

Hemaunnos O.M., KoxxyxoB JI.M., K T.H.
Ky36acckuii rocyaapcTBeHHbIH TexHuueckuil yausepcuter umenu T.®D. ['opOauesa,
¢unman B r. [Ipokonbsescke, (T. [lpokonseBck, Poccuiickas denepanns)

Annomayusn. B oannoii pabome npusedena cmamucmuka a8apuiiHOCmMu Ha 20PHbIX NPeonpu-
amusx 3a 2023 200, paccmompena npobiema yCmouyusocmuy 0meanios Ckpvluiy Ha yuacmie «bepe-
306cKkull. Bocmounwiily, yeposvl, KOmopvie MO2Yym GO3HUKHYMb NPU OMBANbHbIX (DOPMUPOBAHUSIX,
a makce MeponpusmusL 01 YCMpaneHus aaputiHblx CUmyayuil 6ciedcmsue omeanoo0pas3o6aHusl.

Knrwoueswvie cnoea: omsan, omrkoc, omeanivhvie HOpoobl, YCMOUUUBOCHb OMBALA, NAPAMEMPbL
0meanos.

Annotation. In this paper, accident statistics at mining enterprises for 2022 are presented, the
problem of the stability of overburden dumps at the Berezovsky Vostochny site is considered, the
parameters of external dumps are studied, calculations of their stability assessment are made, as
well as measures to eliminate emergencies due to dump formation.

Key words: dump, slope, dump rocks, dump stability, dump parameters.
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OTKpBITBIE TOPHBIE pa3pabOTKH HAa YTOJBHBIX MECTOpOXIeHUsx B KemepoBckoil oOmactu-
Kysbacce conmpoBoXaar0TCs yBEIMUYCHUEM BCKPBIITHBIX M OTBAJIBHBIX TOPHBIX paboT. Tak, 3a 2023
roJl Ha YroJbHBIX MPEANPHUIATUAX PErHOHA ObUIO JOOBITO Beero 214,2 MIIH. TOHH YIUis, U3 KOTOPBIX
OTKPBITBIM crtoco00M — 143,1 MIIH. TOHH, 4TO cocTaBisaeT 66,8% OT o0I1Iero Yucia J00b149u.

C KaXJpIM TOJIOM YHCIIO aBapHii Ha OMACHBIX MPOM3BOJICTBEHHBIX 00BEKTaX yBEIHMUUBACTCS.
3a nmpomenmuii 2023 rog no naHHbIM PocTpyna npousonuio okono 4639 HecuacTHBIX CIydaeB Ha
IIPOU3BOJICTBE C TSKEJIBIMU OCIIEACTBUSAMH, U3 KOTOPbIX 991 cityuail — 3aKOHUMIICS CMEPTEIbHBIM
HUCXO0J0M, a 298 uMenu rpynmnoBoi XxapakTep.

B nmpomenmem 2023 rogy Obuio 3aUKCHPOBAHO 3HAYUTEIBHOE KOJIWYECTBO HECUACTHBIX
cllydaeB B 00JacTu JOOBIUM IMOJIE3HBIX MCKOMAEMbIX, aBapUIHOCTh JaHHOM cdepbl cocTaBmia 7%
ot obmero uucia [1].

OCHOBHBIM pE3€pBOM JIsI TOTO, YTOOBI OOECIEeYMBATh TEXHUKO-IKOHOMHYECKYIO 3(deKTrB-
HOCTb CKJIaJJUPOBAHUS BCKPBIIIHBIX IIOPOJ BBICTYIAIOT IOBEPXHOCTU CYLIECTBYIOIMX TOPHOTEXHUYE-
CKHX COOPYXEHHI1, 8 IMEHHO OTBAJIOB, HCIIOJIb30BAHNE KOTOPBIX IPUBOJUT K POCTY UX BBICOT [4].

B pe3ynbrare sKkcmtyataliiyi TakKUX BBICOKHX COOPY>KEHUH CYLIECTBYET PUCK BO3SHUKHOBEHUS
aBapuii U aBapUHHBIX CUTYalluH, a B JAIbHEUIIIEM 3TO MOXKET CTaTh yHIEpOOM JJIsi SKOJIOTHH U KO-
HOMMKH, KPOME TOT'0 3TO CEpbE3HAasl yrpo3a 4eloBeYecKoi ku3HU. [loaTBepKIeHnEM CKa3aHHOMY
OyAyT BBICTYINATh CIYYUBIIUECS CXOJbI TOPHON MAaCChI, MPOU3OIIEIIINE Ha BHEIIHUX OTBAJIaX pas-
pe3oB «Kuitzacckuity, «3apednsiii» u ap. [2].

B nanno#i cratbe OyAeTr paccMOTpeHa YCTOMYMBOCTH OTBAJIOB Ha yudacTke «bepe3oBckwii
BocTounsriii». [Tog yCTOWYMBOCTBIO TTOHUMAETCSI COCTOSIHHE OTBaJIa, 00SCIICUNBAOIIEe IKOHOMHU Y-
HYI0 U 0€30MacHyI0 IKCIUTyaTallMi0 OTBAaJbLHOTO W TpaHCHOPTHOro obopyaoBanus [3]. Ycroituu-
BOCTbh OTBajia BO MHOT'OM 3aBUCHUT OT IPOYHOCTH OTBAJIbHBIX NOPOJI, UHBIMU CJIOBaMHU O0ycCiIaBiIu-
BAETCS YCTOMYHMBOCTBIO CUCTEMBI «OTBAJI-OCHOBAHHE.

Ha yuactke «bepe3oBckuii BocTOUHBIN» OCHOBHOE BIIMSHUE HA YCTOMYMBOCTH OTBAJIOB OKa-
3BIBAIOT ClEAyIOIINe (HaKTOPbI:

" [apaMeTphl OTBAJIOB;

" JIUTOJIOTMYECKUN COCTaB U MIPOYHOCTHBIE CBOMCTBA MOPOJ OCHOBAHUI OTBAJIOB;

" (pu3MKO-MEeXaHMYECKHE CBOMCTBA OTBAJIHLHON CMECH.

B cootBercTBUU C 3akmroueHusMu «l maBroskcneptussl Poccun» GopmMupoBaHue BHEIIHUX
OTBAJIOB BCKPBIIIHBIX MOPo] y4yacTka «bepe3oBckuii BocTouHbBIN» BBHIMOTHSAETCS B HEOIArOMPHUST-
HBIX YCIOBHSIX [4].

B 2019 roay no pesynbrataM npoBepku PocTexHanzopa ObUIM MPHUOCTAHOBIEHBI TOPHBIE pa-
00THl Ha TOpPHBIX y4acTKax pa3pesa «bepe3oBckuit». OTo ObLIO 00YCIOBIEHO NMPEBBILIEHUEM J0-
IyCTUMON HOPMBI BBICOTHI OTBajoB Ha 30 MeTpoB. Takue HapylIeHUs MPEACTaBISIOT CEPbE3HYIO
yrpo3y AJIs OKpYXKarolle Cpesibl U 310pOBbs JIIOJEH 110 CIEAYIOIUM IIPUYNHAM:

" OTBaJIbl MOT'YT OOBAJIUTHCS U HAHECTH yiepO MHOPACTPYKTYpE U KUZHH JIOJEH, HaXO-
JSIIUXCS BOU3H;

" Ha OTBaJax MOTYT HaXOJHUThCS OMACHbIE XUMUYECKHE BE3ECTBA, KOTOPbIE MOTYT IIpOCa-
YUBATHCS B MIOYBY U BOJIHBIE PECYPCHI, TEM CaMbIM 3arpsi3Hss UX U YTPOKasi )KMBBIM OPTaHU3MaM;

" mpu 100bIue U nepepaboTKe yIiisl Ha oTBajax oOpa3yercsi OOJbIIOe KOJTHMYECTBO IbLIH,
KOTOpasi MOXKET COACPKATh TSHKEJIbIe METAJUIbl U IPYTUe BPEJIHbIE BEIIECTBA, KOTOPhIE MOTYT IPHU-
BECTH K 3a00JICBAaHUSAM PECITUPATOPHOU CUCTEMBI Yy JIIOJICH.

Jlis MUHUMU3AlUKA yTPo3, KOTOPHIE MOTYT BO3HUKHYTH H3-3a 0Opa30BaBIIMXCS OTBAJIOB,
MO>KHO HCIIOJIb30BaTh CIAEAYIOUINE MEPONIPUSATHS, MOBBIIIAIONINE UX YCTOHYUBOCTS!

" MaKCHMAaJIbHO MCKJIIOYUThH CKOIUIEHHE JAOKJIEBBIX U TaJbIX BOJ Ha IMOBEPXHOCTHU OTBAJIA
U T€X y4acTKax JHEBHOW IMOBEPXHOCTH, HA KOTOPBIX OYAET YKJIaAbIBaThCS OTBAJI, IyTEM IJIAHUPOB-
KU ATUX YYaCTKOB ITOBEPXHOCTH U OPTaHU3AIMU UX OECIPENITCTBEHHOTO CTOKA K BOJOCOOpHUKAM;

" He JIONycKaTh 3aBaJIMBaHUs OTBAJLHBIMH IOPOJIaMU CHEXKHBIX CYrpoOOB, pacloIOKeH-
HBIX Ha OCHOBAaHUHU U OTKOCAaX OTBaja;

* 110 Hayana (popMHUpOBaHUS Tejla OTBajla HEOOXOJUMO BKPECT HAIIPABIICHUS TaJIbBEra JIo-
ra Ha paccTossHuM He MeHee yeM uepe3 30-50 M. BBIMOTHUTH CTPOUTENBCTBO APEHAKHBIX TPaHIIEH
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C BBIIIYCKOM JIPCHUPYEMBIX BOJ Ha JHEBHYIO MIOBEPXHOCTH IO TAJIBBETY JIOTa C AAbHEHIIINM OTBO-
JIOM WX 3a MpeeIibl TEPPUTOPUHN OTBAJIA;

" 3aMOJHHUTH JAPEHAKHBIE TPaHIIEH (QUIBTPYIOIIUM MaTepuaioM (KOPSHHBIMH IMOpPOAa-
MH), HalpaBJICHHE OTCBHINKK B LEIAX OOCCIICUCHHUS COXPAHHOCTH JAPECHAKHOW TPaHIIEH IOHKHO
COBIIAJIaTh C OCBIO TPAHIIIEH;

" [I0CJIC IMOATOTOBKH M OTCHINKH JAPEHAXHBIX TPAHIICH KOPEHHBIMH ITOPOJAMH OTCHIITACT-
Csl OIIOPHBIN rOpu30HT ((hopMHUpOBaHUE YCTOWIMBOTO TOPU30HTAITHEHOTO OCHOBAHUS);

" JaJIbHEHINee Pa3BUTHE OTBaJIa BCKPBIIIHBIX TIOPOJI OCYIISCTBIISACTCS 0 KOHTYPY SPYCOB;

" [POU3BOJUTH, IO BO3MOXKHOCTH, CEJICKTHBHOE, B 3aBUCUMOCTH OT Pa3HOW MPOYHOCTH,
pa3MeInieHHe MOPo/I B OTBAI,

" KM3MCHSATH TEXHOJIOTUYECKYIO CXEMY OTBajI000pazoBaHus (pa3rpy3Ka BEpXHEH 4acTH OT-
KOca ¥ MPUTPy3Ka HIKHEH, U3MEHEHUE HaNpaBCHHUs PpoHTa OTBAIIOOOpA30BAHMS H JIP. ).

Jiis obecrieueHUsT yCTOWYMBOCTH OTBAJIOB BAXKHO IMPABWJIBHO OIPENCIUTh COCTaB U 00BEM
IIPOTHUBOOIIOJI3HEBBIX Mep, OJ1arofapst KOTOPbIM OyJIeT JOCTUTHYT HOPMATUBHBIN KO3((UIIUEHT 3a-
naca ycroiunBocTH. OJIHOM M3 TaKUX MEP BBICTYIIAET CEIICKTHBHOE OTBAIIOOOPA30BAHKE — ITOPSIIOK
OTCBINIKHA OTBaJIa, IPU KOTOPOM MTPOYHOCTH MTOPO]] BO3pACcTaeT CBEpPXY BHU3 [4].

CenekTuBHAsT OTCHINKA BHEIIHUX OTBAJIOB OCYHIECTBIISICTCS HE TOJBKO IO BBICOTE, HO H IO
wiomaan orBana. CyTh JaHHOTO MEPOIPHSTHS 3aKJIFOYACTCs B CIEAYIOIIEM: OTBAIOOOpa30BaHKE
BEIyT OT TPaHUI] TOPHOTO OTBOJIA MO OTBAJI K ICHTPY IUIONIA/IN, PUYEM BHEITHHN OTKOC OTBaJia
OTCBINAIOT W3 0Oo0Jiee MPOYHBIX MOPOJ C MEHBIICH OTHOCHUTEIBHON BIQXKHOCTBIO, & BHYTPCHHSIS
9acTh 3aMOJHACTCS Oojiee cadbIMU MopoaaMu ¢ OoJbiei BiakHOCTRIO. [[IupuHy nipoe3xkeit yactu
HACBITNICH YCTAaHABIMBAIOT C TaKUM pacyeToM, 4YTOObI O0OECIEeYUTh pas3rpy3Ky TpPaHCHOPTHBIX
CPEICTB OJJTHOBPEMEHHO Ha BHENIHIOIO U BHYTPCHHIOIO CTOPOHBI OTBaia. [lociie OTCHINKU mepBOro
spyca B TAKOM K€ IMOPSIKE OTCHINAIOT BTOPOH U CIICAYIONIHNE SIPYCHI.

Hanwune nByX HE3aBHCHMBIX BHE3JIOB Ha OTBAJI OOECIEUMBACT pa3ielieHue TPAHCIOPTHBIX
IMOTOKOB M pacIIMpeHUe OTBAJILHOrO (poHTa. HapammBanue oTBajga B CTOPOHBI OT MEPEIOBOM Ha-
CBIITA MOXET OCYIIECTBIIATHCS JIO €¢ 3aMbikaHus. OHAKO BHYTPEHHIOK YacTh OTBAJIa CIEAYET Ha-
pamuBaTh paBHOMEPHO, YTOOBI M30€kaTh OOpa3oBaHMs 3aMKHYTOTO MPOCTPAHCTBA, TAE MOXKET
CKaIuIMBaThCs Boja [4].

Ha pucynke 2 n3o0pakeHa cxema OTBaJa, OTCHIMaHHOTO U3 Pa3HOMPOUHBIX MTOPO/] CEJIEKTUBHO.

Pucynox 2. Cxema omeana, omcwulnaHHo20 U3 pasHONPOUYHLIX NOPOO CENeKMUBHO:
1 — npuomxocuasn uacme omeana, OMCLINAKHAS U3 NOPOO BbICULEL KANE2OPUU
npouHoCcmu; 2 — GHYMPEHHAS YACMb OMEALd, OMCLINAKHASA U3 NOPOO HU3ULEl

u cpeodueli kamezopuu npouHocmu; 3 — NUOHePHble HACLINU APYCO8

B mnpormecce oTchinkM oTBana Juisi oOecredeHHst Oe30MacHbIX YCIOBHUM M TEXHHMKO-IKOHO-
MU4ecKOH 3(h(heKTUBHOCTH OTBaJI000pa30BaHMs HEOOXOAUMO OCYILIECTBIISATH ONIEPATUBHBIN KOHTPOJIb,
BKJIFOUAIOIIUH Ul pacCMaTpUBAEMBIX 3]1€Ch YCIOBHM COBOKYITHOCTh MapKIIEH/IepCKOro U TEXHOJIO-
TUYECKOTO BHJIOB KOHTPOJISI, HAOMIOCHHS U OLIEHKY JedopMaIiuii OTKOCOB, 000CHOBaHUE HEOOXOIH-
MOCTH IPUMEHEHUS! TPOTUBOOMOJI3HEBBIX MEP MIJIM U3MEHEHUSI CXEMBbI OTBaJI000pa30BaHMSI.

Taxum 006pa3oM, BOIPOC yCTOMUMBOCTH OTBAJIOB HA pa3pe3ax SBJSETCS aKTyallbHOM TeMaTu-
KO, Tak Kak 3()(eKTuBHOE pelIeHne JaHHOM MpOoOJIeMbl MOMOXKET 00€30MaCUTh TOPHBINA y4acTOK
OT BHE3aITHOTO pa3pyLIeHHUs] OTBAJIOB, 1e(hOpMAalIMOHHBIX MPOLIECCOB, & CAMOE IJIaBHOE, 3TO yCTpa-
HUT BO3HUKHOBEHHE YTPO3bI KU3HU U 370POBbIO JIFOJIEN.
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Annomayun. Muozue gpusuxko-xumuyeckue ceolcmea eujecmsa onpeoeisiomcs 1eKmpon-
HbIM CmpoeHuem. 3HaHue 31eKMPOHHO020 CMPOeHUs N0380Jem He MOJbKO 00bACHAMb 0OHAp)-
JHCeHHOoe nogedeHue ewecmad, Ho U npedCcKas3vléamn, co30a8ams Mamepuavl ¢ 3apanee 3a0aHHbl-
MU ceoticmeamu. B uccnedosanuu 31eKmMpoOHHOU CIPYKMYPbl amomMos8, MOJeKYl U Meepobix mell
0oCmuzHym 3HAYUMeNbHblli ycnex. Jmom ycnex obecneuer CO8PeMeHHbIMU MemooamMu mMamema-
muyecko2o Mooenuposanus u paciema. Haubonee nonynaprvimu sensiomcs memoosl paciema
9IeKMPOHHOU CMPYKMYPbl 8euiecmsd 6 OCHOBHOM cOCMoAHUU. B npeocmasnennoti pabome uccie-
0yemcsi OCHOBHOe COCMOANUSL 2elUs.

Knroueevie cnosa: onpederumensy Cnevimepa, amomHbulll CnuH-opoumans, ypasweHue Xap-
mpu-Doka, onepamop Poxa, Sympy, Numpy.

Annotation. Many physical and chemical properties of a substance are determined by the
electronic structure. Knowledge of the electronic structure makes it possible not only to explain the
detected behavior of matter, but also to predict and create materials with predetermined properties.
Considerable success has been achieved in the study of the electronic structure of atoms, molecules
and solids. This success is ensured by modern methods of mathematical modeling and calculation.
The most popular methods are for calculating the electronic structure of a substance in the ground
state. In the present paper, the ground state of helium is investigated.

Key words: Slater determinant, atomic spin-orbital, Hartree-Fock equation, Fock operator,
Sympy, Numpy.
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JIns uccnenoBaHus OCHOBHOTO COCTOSIHUSA renus pemaercs ypasHenue peaunrepa:

h? kZe? kZe? ke?
_ﬁ(AllP + AZ‘I") — 7] Y — 7l Y+ |F1—?2|l11 =EY¥Y (l)

[TockoabKy aHATUTUYECKOTO PEIICHUS 3TOTO YPaBHEHUS HE CYILIECTBYET, TO VISl €r0 PEIICHUS
UCIOJIb3YETCS MPUOIMKEHHBIA METO/.

BapuaiimoHHbBII TPUHIMT UCHONB3YETCS ISl HAXOXKIACHHUS dHEPTHU U BOJTHOBOW (DYHKIIUU
OCHOBHOTO COCTOsIHUA. Ha cerogHsmHuii AeHb 3TO eIMHCTBEHHBIM METOJ, KOTOPBI UCIOJIb3YyeTCs
JUTsl annpoKkcumanuu peuienus ypasuenus Llpenunrepa s AByx uiam 060see 4acTuil.

CHauasa BBITIOJIHSETCS TIOMCK MPOOHON BOJTHOBOW (YHKIIMHU B BUE onpenenutens Ciaenrepa,
COCTOSIIIIETO U3 AIEKTPOHHBIX aTOMHBIX CITMHOBBIX OpOUTAIICH!

_ 1 Y1 (1) ¥1(2)
Y=ZEl) @ @)

ITouck BoiHOBOM (pyHKIMM B Buae onpeaenurens CieldTepa, yUYUTHIBAIOIIEIO aHTUCHUMMET-
puro GepMHUOHOB, OBLT BIIEPBHIC MPEATIOKEH COBETCKIUM (PU3UKOM-TeopeTukoM B.A. @oxom B 1930
roay [2]. B (2) Y1 (#,0) = ¢p.(PH)a(0), Y, (7,0) = ¢p,(7)B(0) COOTBETCTBYIONINE ATOMHBIE CITHH-
opburanei, @(o),B(0) -CIMHOPBI BEPXHETO M HIDKHETO COCTOSIHUSI COOTBETCTBEHHO. M3 3TOif
IpoOHO BONIHOBON (yHKLNU (2) cTpouTcs QYHKIHMS COCTOALIAs U3 BApUALMOHHBIX 1apaMETPOB:

I = [WAYd1d2 — 37 &;(:|;)(2) (3)

[lepBriii uieH B (3) onpeaenseT NOJHYIO YHEPTHIO, @ BTOPOU YJIeH YYUTHIBAET OPTOHOPMHUPO-
BaHHOCTh BOJHOBBIX (yHKIMH. 31ech 1 = 710y, 2 = 7,0,. OyHKIMs | B ABHOM BHJE 3aIUILETCS
CJIeTyIOIUM 00pa3oMm:

2
< |h|¢ ) + - 21]¢1<¢ llell/J l/)1> l]il(llj lp]ll/}] > Zi,j Sij<lpi|lpj> (4)
h2 kZe?
™ T R
HOI'0 3JICKTPOHA. HepBoe cjaracmMo€ B (4) BBIpAXKACT CYMMY KUHETUYECKON " HOTGHHH&HBHOﬁ
3H€pFI/II\/'I HpI/ITSDKGHI/ISI OTACIIBbHBIX BHGKTpOHOB K SII[py 158 paBHOI

(Wilhlwi) = [ FDRY(F) R (5)

BTOpOG cJ1araéMoce onpeacisi€T SHEPTU0 KYJIOHOBCKOTO B3alMOACHUCTBUS U PaBCH:

B aroii popmyne h = — — 3TO OIEepaTop, 3aBUCSIIANA OT KOOPIAUHAT TOJIBKO OJI-

(Was|wap;) = [ wi (Dy; (2) w (Dy;(2)d1d2 (6)

TpeTBC cJlara€Moc€ BbIpaKacT 06MCHHYIO OHEPTHUIO0 MCXKAY JJICKTPOHAMHU, KOTOpBIfI HC UMCCT
KJIaCCHUYECKOI'0 CMBICJIa U PaBCH:

(Waps|w) = I wi (DY; (Dy;(2)d1d2 (7)
Teneps Bapbupyercsa Gpynkuus [:
6l =0
61 = (51,0 |h|¢ ) +2 ,J¢1(5¢'¢j|¢'¢j) - ljil(&/) ¢J|¢J ) 121 gij<6¢i|¢j> +
[ZHEwulRRe:) + BE il 0wy i) = ZE Sty lpe) = T2 208wl w))] 8)
SL] ]l

19



C y4eToM OCHOBHOM BapHUalIMOHHOM JIEMMBbI B BRIPAXKEHHH (8) U OPTOrOHAILHOCTH CITIMHOBBIX
dynxuuit ([ af do = 0) monyuutscs ypasHeHne Xaptpu — DoKa 11 aTOMa Telus:

hop(#) + [ ¢*(# 2) ¢(Tz)d7”2¢(7”1) = () 9)
uin B JINpPaKOBCKUX 0003HAYEHHSX:

Fl¢) = elp) (10)

rie F — oneparop ®oxka.

VYpasuenue Xaptpu-Doka (10) oueHbp TpynHO pemnTh B sBHOM BHjae. B 1951 roay, HezaBu-
CUMO JApYT OT apyra, Pyraan u XoJut mpeuioxKuiy 3aniChIBaTh BOJTHOBBIC (PYHKIIMH OJTHOTO JJICK-
TPOHA B BUJIE CYMM OPTOHOPMHUPOBaHHBIX (yHKIUHU. [3-4]. B manHo# paboTe OBLIM UCIIOIB30BaHbI
GYHKIUH Y15 , X25 » KOTOPBIE Ha3bIBaOTCS PyHKIMsIMU CIIEHTEPOBCKOTO TUMA:

3 3
2 Z 2 Z
z r z zr T

115 0) = E(Z) e, xos(r) = 7= (2) (1 - 2) e 20 (11)

rae Z — 3T0 BapHallMOHHBINA mapameTp. Torjga aTOMHbIE COUH-OPOUTAIN MOKHO IIPEICTaBUTh B BU-
7ie TMHEHHOW KOMOMHAINY ATUX (DYHKITHIA:

|p) = c1lxis) + c2lx2s) (12)

Ecnu noacrasuts (12) B (10) u aeiicTBoBath ciaeBa Opa BEKTOPOM, TO IOJYyYaeTCsl ypaBHEHUE
Pyraana-Xosuia s aroma renus:

(ris|Fleilxas) + calxzs)) = e(xisllenlxas) + czlxzs)li = 1,2 (13)

50044

{51(}711(51102;2) — &)+ aF12(cy,05,2) =0 (14)

c1F21(c1,€2,2) + ca(Fpa(cy,¢2,2) —€) =0

rae Fij— ( Xis |F | X js)—ManHqHBIe 371eMeHTHI onepaTopa Poxa.
VYpasuenue (14) nokasplBaeT 4To MaTpUUHbIE 3JIEMEHTHI onepaTopa Moka 3aBUCAT OT KO3(]-

(GULUEHTOB (4, €y, Z. Clie]0BaTE€IbHO, TaKUE YpPaBHEHMS SIBJIAIOTCS HEJIMHEMHBIMU M OOBIYHO pe-

IIarTCd UTCPAIUOHHBIM MCTOOOM. Brauaine BBI6I/IpaIOTC$I KaKue 1o HpI/I6J'II/I)K€HHBI€ Ha4daJIbHBIC

()

k02(u RAC)
IIUCHTHI C H MOACTABJIAKOTCA B MAaTPHUYHBIX 3JICMCHTAX OI€paTopa doka:

e® (Fiy (2,6, 20) = ) + VP, (2, ¢, 2®) = 0

(15)
1 0 0 10 0 0

B pesynbrare HaxomaTcs cremyromme npn6m/1>1<eHHme KO3 PUIINEHTHI c( ) (1) , ZM Yro6E1
Haitti Ko3ppurment ZMW | permaercs ypapHeHue d_Z (E@Z)=0,tne EZ) = [ lI’(Z)H ¥(Z)d1d2

MIOJTHAs SHEPTHSI aTOMa TeHsl. DTOT MPOIECC MOBTOPSIETCS 0 T€X MOp, MoKa He OyJeT JOCTUTHYTO
paBeHCTBO (16):

Ci(nO) _Ci(no—lo)
Ci(nO)

10_10 Z(n)_Z(n—l)

——|~1071 (16)
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B nanHoii paboTte Bce BhIYHMCICHUS ObUIM BBIOJHEHBI HA sI3bIKE porpamMupoBanust Python
(pucynok 1). JIns pacuera ucnonas3oBaiuch onbmuoTexku Sympy u Numpy. Mcxons u3 BbIen3o-

. 0 0
YKEHHOTO, B KaUeCTBE HaYaIbHBIX MPUOJIM)KEHUI BRIOPAHBI YKClIa; Z © =2 ci ) — 1, cé ) — 0.
[Tocne 20 urepauuu (Tabauna 1) ko3 PUIHEHTH TPUOOPETH 3HAYCHUS:

Z(29) = 1.74252165505746;
c®? = 0.997311314011544;
c” = —0.0732812591633553.

A 10J1Hasi PHEPTUSI OCHOBHOI'O COCTOSIHUS T'€IUs PUOOpEIT 3HAUEHUE:
E = —1,23948130155410 - 10717 Ix = —77,46758134713125 5B
310 3HaUeHNE OYEHB OJIM3KO K AKCIIEPHMEHTAIbHOMY 3HaYE€HHIO KOTOpBI paBeH E = —78,95 B

[5]. TlorpemmHocTh pacyeTa MOXKET OBITH CBSI3aHA C TEM, YTO B JaHHOW pabOTe HE YUUTHIBAIOTCS CITHH-
OpOUTAIBHBIE B3AUMOJICHCTBHS «JIEKTPOH-SAPO» U «AJIEKTPOH-3IEKTPOH.

Pucynox 1. Koo 6 npoepamme Python 0115 HaxodcoeHus 6apuayioHHblx Napamempos 4, C,, Z
U NOJIHOU SHEP2UU OCHOBHO20 COCIMOAHUAL AMOMA 2eNUs

Tabnuya 1
Yucno
Cq c, Z
HUTCpallun

0 1 0 2
1 0.969157752953255 -0.246441169228271 1.92856417903171
2 0.990301468854495 -0.138935239534933 1.80445393072791
3 0.995504486402291 -0.0947143999237176 1.76176625067050
4 0.996800799791989 -0.0799260003631591 1.74839290533003
5 0.997160297701141 -0.0753083042470933 1.74430386301418
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IIpoodonxcenue mabauywt 1

Yuciao
C1 Cy Z
UTEpaLU

6 0.997265909306081 -0.0738965908274240 1.74306184487901
7 0.997297591834411 -0.0734677706296014 1.74268531523130
8 0.997307160310003 -0.0733377664944743 1.74257123222968
9 0.997310056079561 -0.0732983768072833 1.74253667272930
10 0.997310932997168 -0.0732864443421687 1.74252620406656
11 0.997311198602369 -0.0732828297918877 1.74252303298021
12 0.997311279054862 -0.0732817349000072 1.74252207242386
13 0.997311303424556 -0.0732814032453928 1.74252178146139
14 0.997311310806367 -0.0732813027837690 1.74252169332588
15 0.997311313042391 -0.0732812723529187 1.74252166662874
16 0.997311313719705 -0.0732812631351043 1.74252165854190
17 0.997311313924870 -0.0732812603429313 1.74252165609231
18 0.997311313987017 -0.0732812594971525 1.74252165535030
19 0.997311314005842 -0.0732812592409583 1.74252165512554
20 0.997311314011544 -0.0732812591633553 1.74252165505746
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VIIK 669.1
OTPABOTKA ONITUMAJBHBIX PEJKUMOB ITPOIIECCA ITIPOU3BOJICTBA
ATJIOMEPATA W3 MEJIOYH M OTCEBOB MAPTAHIIEBOI'O ITPON3BOJICTBA

Hypmaran6etoB K.0.}, x.1.1., npodeccop, Hypmaran6eroa B.H.%, aoxktop PhD, nouent
1K01<meTayc1<I/H71 Yuusepcurer umenu [llokana Yanuxanosa,
(r. Kokmreray, Pecriyonuka Kazaxcran)
2EKH6aCTy3CKHI”4 WH)XEHEPHO-TEeXHUYECKU UHCTUTYT uMeHu akanemuka K.M. Carnaesa,
(r. Oxmbacty3, Pecnybnuka Kazaxcran)

Annomayua. B 0annoti cmamve ucciedylomes u ompadamvléaomesi ONMmMuMAaibHble pPeicu-
Mbl npoyecca npou3eo0Cmea azlomMepama U3 Meioyu U Omce808 Map2aHyeso2o Npou3eoo0cmad.
IIpusoosmcs nokasamenu npoyecca a2nomepayuy MapeaHyegoll pyobi.

Knrouesvie cnoea: mapeanyesas pyoa, omxoowl, a2iomepamn.

Annotation. In this article, the optimal modes of the agglomerate production process from
fines and manganese production screenings are investigated and worked out. The indicators of the
manganese ore agglomeration process are given.

Key words: manganese ore, waste, agglomerate.
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Mapraner] cofep>KUTcs IOYTH BO BCEX MApPKax CTAIM U Kak JIETUPYIOIUN 3JIEMEHT SBISAETCS
OJHUM U3 JemeBbiX. [Ipy mpou3BOACTBE CTAIM MapraHel] NIPUMEHSIOT B BUJE JABYX CIUIaBOB Qep-
poMaprasia u cuimkomaprasuia. [Ipons3BoacTBO 3TUX CIIJIaBOBBKJIIOYAET CIEIYIOIIYIO0 TEXHOJIOIU-
YecKylo cxemy: 1o0bIua, o0oraiieHre, OKyCKOBaHHE U BIMIABKY B PYJHOTEPMHUUECKUX Tedax [1].

B Kazaxctane B OCHOBHOM MapraHIE€BbIE MECTOPOKIEHHUS PACIOI0KeHHbl B Kaparanaun-
CKOM 001acTH, IPEUMYIIECTBEHHO B ATacyiickoM U JKe3apl-YbITayCKOM pYIHBIX paiioHax. Kpymn-
HBIMU MECTOPOXKACHUAMU ABIIAIOTC Kapaxan u YmkarsiH [11.

B cBs31 ¢ OrpaHMYEHHOCTHIO 3a11aCOB BHICOKOKAUECTBEHHBIX MapraHIIeBbIX Py Bce Ooibliee
3Ha4YeHUE MPUOOPETACT UCIOIB30BaHUE OCTHBIX Pyl IPU MPOU3BOJICTBE MAPTAHIEBBIX CIIJIABOB CM.
PUCYHOK 1.

Mapranuesas pyza mo- CMemmEe aHHe ar-
CTAE - 19eMas KA AKCYii- JOMEPATA € KPYII-
cKuil 39503 (eppoccnTa- Hoil pyIoil 1 moga-
eoe fpasmun 0-150nm

—

Pucynox 1. Texnonoeuss omoenenusi no Qpakyusm mapeanyeo pyovl u NoLyYeHue
us menouu gpaxyuu 0-10 mm mapeanyesoco acnomepama

KommaectBo menkoit ppakuuu 0-10 mm mpumepro gocturaet 30% ot oOmieit Macchl MapraH-
LIEBBIX pYJ MOCTaBIsieMbIX Ha AKCYyckHil 3aBoa (eppociuiaBoB. [loaTomy Lenbro Mccie0BaHus,
aBisieTcs oTnenenue (orce) Menkon dpaxiuu 0-10 MM Ha nepBbIX 3Tanax MOJArOTOBKH IIUXTOBBIX
matepuanoB Ha LTI (miex moAroToBKM HIMXTHI), C AajbHEWIIeH pa3pabOTKON TEXHOJIOTUU OKY-
CKOBAHHUSI METOOM arjoMepaIiii ¥ BOBJICUSHHS ITOJIyY€HHOTO MapraHIeBOTO arjioMepara B IMpou3-
BOJICTBO CHJIMKOMaprania. Ha mepBoit ctaguu mpoucxoaut orceB dpakuuu 0-10mm, 3atem otne-
neHHas menkas ppakmus 0-10 MM uaeT Ha TepeseNt ¢ IeNbI0 MOJTYYeHUsT MapTraHIIeBOTO arjioMepa-
Ta, ¥ Ha MOCIeIHEeN CTa K MOIy4YeHHBIH arjaoMepaT UaeT B HaBECKY C OT/IENIEHHONW KYCKOBOM Map-
ranueBoi pyznoit gppakmun 10-150 mm.

[Tpu nccnenoBaHUM NOTYYEHHUS arjioMepara B KaueCTBE arjOMIMXThl TPUMEHSUIA MEJIoYb (OT-
CEeB) MapraHIeBbIX pya Mectropoxacaus «Typ» ¢pakmuu 0-10 mm (conmepikanue mapranma 19,7 %
U MEJIKOJUCIEPCHYIO MaprasieByto nbuib ¢pakuuu 0-0,5 oOpazoBaHHas npu ApOOIECHUH CHUIMKO-
Maprasiia 1 yJIOBJIeHHasi aCHUPAlMOHHBIMU YCTaHOBKaMHU (coJiepkaHue Maprasua 56,7%) [2].

CnexaHue MeNo4d MapraHieBoi py/apl KynmHOCTb0 0-10MM mpou3BoAMIM Ha TaOOpaTOpHOH aryo-
MEpALMOHHOM YCTaHOBKE ¢ iameTpoM yan 410 MM 1o MeToAuKe, pa3paboTaHHON Ha AKCYCKOM 3aBO-
ne ¢eppociuiaBoB. B kauecTBe TOIUIMBA UCTIONB30BAIM MeNoub Kokca (pakiuu 0-5 mm. [Ipouece cneka-
HUSI TPOXOUT UHTEHCUBHO. [Ipu coneprkannu Torwmsa 4%, ¢ BBOJIOM coOCcTBeHHOro Bo3Bpara 20% 0Oa-
pabanHast mpoba mo 'OCT-15137-87 nokasana mpovYHOCTH TOIYYEHHOTo arjomepara. Bropas cramust —
0TpabOTKa ONTUMAJIBHBIX PEXHUMOB MPOU3BOICTBA MApraHIIEBOro arfomepara s ¢ppaxkuuu 0-10mm.

BozBpar mapranuesoil pynasl paBHsu1och 36% u npodHocTh Ha uctupanue 9%. [locrenenno
KOJIMYECTBO TOIUIMBA MOBBIMAN Ha 5% u 6%, 6apabanHas npoda mo 'OCT-15137-87 cocraBmia
x=42,6%; x1= 8,6%; x=43,2%; x1=8,5%. I1pu 3TOM KONMMUecTBO Biaru coctarisuio 8-10%. bamanc
BO3Bpara coctaBui 63,3-65,8%. Bricorta ciost muxTel 230 MM.

Craenyrommm 3TarnoM ObI0O MPUMEHEHHE CMECH M3 OTCeBa MapraHleBOM pyabl (Qpakuuu
0-10MM 1 MeTanmuueckasi Maprasuesas nelib ¢ppakuuu 0-0,5 B cootHomenuu 25:75; 50:50; 75:25;
100:0, ¢ ucronb30BaHUEM COOCTBEHHOTO Bo3Bpara. B cMmecu 25% MeNKUX OTCEBOB MapraHIIEBOTO
npon3BojcTBa (B ganbHeimem MOMII) u 75% otceBa mapraniieBoi pyasl (nanee OMP) npu co-
JepkaHuM TormBa 5%, MPOYHOCTH arsioMepara paBHsuioch 65,3% u 10%. B cmecu 50 MOMII
n 50 OMP npu conepxxanun TormBa 4% npodyHOCTh arimomepara paHsiock 70% u 6,1%. Ilpn
MMOHMKEHUU KOJIMYECTBa TOIIUBA 10 3% mpodHoCcTh NokasbiBaet 67,8 % u 8,2%.
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B cmecu u3 75% MenKuxX 0TX0J0B MapraHiieBoro Npou3BoACTBa U 25% OTceBa MapraHLeBON
PYZBI IpU coAepKaHUM KoKca 4% MpOYHOCTh paBHAIOCH 65,3.

Arnomepar nonyuyeHHsiid u3 100% menkux orxoznos (0-0,5) ¢ ucnonszoBanuem 3% TormuBa
MIPOYHOCTH paBHsI0CH 78-80%.

XHUMHUYECKUI COCTaB MOJYYEHHOTO MapraHieBoro ariomepara u3 cmecu 50% MeJKUX OTXO/I0B
MapraHIieBoro npous3BojacTsa u 50% orceBa MapranieBo pyzasl coctaBmwil: Mn —49,9; A1203 — 0,93;
CaO —3,83; MgO - 0,35; Si02-31,2; S—0,1; C—2,74; P — 0,098 cm. Tabsure 1.

Tabnuya 1
OneMeHT Mn Al203 CaO MgO SiO2 S C P
1 2 3 4 5 6 7 8 9
% 49.9 0.93 3.83 0.35 31.2 0.1 2.74 0.098

[TosnydyeHHbIe pe3ynbTaThl IPOBEACHHBIX IEPBHIX ONBITOB Ha Ja0OPAaTOPHOI arjoMeparuoH-
HOM yCTaHOBKE IMOKa3aJy MPUHIMIINAIBHYIO BO3MOKHOCTbh IIPOM3BOJICTBA MapraHIEBOro arjiomMe-
para Kak u3 oTceBa MapranineBo pyas! ¢ppaxmuu 0-10mm, cmecu cocrosmryto u3 50% otceBa Map-
ranneBod pyasl (0-10mm) u 50% Menkux mapranueBbix oTXxofoB Tak u 100% Menkux maprasiie-
BBIX OTXO0JI0B. Takxe NpOoJODKUTH AajbHEHIee UCCIeJOBaHUE TI0 OTPAOOTKE ONTUMAIIbHBIX PEXU-
MOB ITPOM3BO/ICTBA MAPTaHIEBBIX arJIOMEPATOB U3 MEJIOYH U OTXOJ0B MapraHl€BOPYIHOTO ChIPbSL.

Ha BTOpoM 3Tane uccieaoBaHuy MOTY4YEHUS arjioMepara U3 MeJIo4YHd U OTCEBOB MapraHUEeBOi
PYZIBI HCXOTHBIM CBIPbEM SBIISIICS oTceB (pakimn 0-5 MM.

Bbeutn mpoBeensr 20 OMBITOB IO OTPAOOTKE ONTUMAIIBHBIX PEKHMOB IMIPOIECCa arIOMEpanu
B 3aBUCHMOCTH OT COJIEpKaHHUs TOIUIMBA, YBJIAXXHEHHOCTH, UCIOIb30BAHUS BO3BpaTa U 1O BBICOTE
CJIOSI LIMXTHI, CM. Ta01. 2.

[lepBbIM B HCCIEIOBAaHUU CIIEKAEMOCTH MEJIOYM MapraHIEBOTO ChIPbS SBIISIIOCH €€ YBIIAXK-
HEHHOCTb, TaK KaK OTCEB pyJbl MMEET OYEHb OOJIBbLIYI0O CIIOCOOHOCTH K IOIJI-allleHUIO BJIArd.
B nepBom ombiTe Bcnonb30Banu 7% BiIard Mpu COAEpP)KaHUU KOKca 5% W ¢ MCIOJIB30BaHUEM COO-
CTBeHHOTro Bo3Bpara (20%), npu BeicoTe cios muxThl 230 mm. [Iponecc cnekanus mmmncs 20 Mu-
HyT. [Ipounocts no 'OCTy 15137-87 6b11a HU3KOH, cM. TabI. 2.

ITocrenenHo yBenuumian koauyecTBo Biaru A0 10% u xommdectBo kokca 10 9%. Beicora
ciosi mUXThl paBHssoch 330 MM. B kauecTBe mocrenu MCHOIb30BAIM COOCTBEHHBIN arjiomepar
npeasiaymero crnekanus (pakmuu 8-10mm (Beicota moctenu 20 mm). Takum oOpa3om mocTuras
YBEJIMUYEHUS IPOYHOCTH arsomepara ¢ 43,2 1o 53%.

[Ipy noBBIIEHNM YBIAXHEHHOCTH HIMXTHI 10 12% cMech NEPEOKOMKOBBIBAIACH M IUIOXO
CIIEKaJIaCh.

[Ipu yBenuuenun coOCTBEHHOTO BO3Bparta B aryomuxte ¢ 20% 10 25% 1M03BOJIMIO CHU3HTH
KoinuecTBO TorumBa A0 7 %. Ilpu 3Tom npouHocts paBHsieTcst 48%. Bbixoa rogHoro ariomepara
camxaetcs ¢ 71 % no 66%. [lpousBoautensHocTh noBbImaercs ¢ 0,68 1o 0,69 T/m2 yac.

C yBennueHneM copep kaHusl TOIIUBA B arjomuxrte ¢ 7% 10 7,5% npu UCIOIb30BaHUH BO3-
Bpata 25% mnpouHocts paBHsercs 41,6 %, Bbixoq rogHoro ariaomepara 63,7 %, MpouU3BOIUTENb-
HocTh 0,65 T/M2 yac npu BbIcOTe €i10s UXTH 330 MM.

BriBoapsl. [lomyyeHHbIe pe3ynbTaThl MPOBEACHHBIX OINBITOB Ha JTAOOPAaTOPHOM arjioMepariioH-
HOW YCTaHOBKE MOKa3aJi MPUHIHUITHAIBHYIO BO3MOXHOCTh IPOMU3BOACTBA MAapraHIleBOro ariomepara
KaK U3 oTceBa MapranieBoi pyas! ¢ppakmuu 0-10mm, cmecu cocrosiryto u3 50% orceBa MapraHiieBoi
pyast (0-10mm) 1 50% Menkux MapraiueBbix 0TX010B Tak ¥ 100% MeNnkux MapraHieBbIX OTXOJIOB.

Ha BTOpoMm sTane uccineaoBaHnuy MOTYYEHHS arjioMepara U3 MEJIOYHM U OTCEBOB MapraHLEBOM
PY/bI HCXOTHBIM ChIPbEM SIBIISUICS OTCEB Ppakiuu 0-5SMM.

boun npoBeaens! 20 ONBITOB 10 OTPAOOTKE ONTUMAIBHBIX PEKUMOB IIpOIecca arjioMepanuu
B 3aBHCHMOCTH OT COJAEp aHMs TOIUIMBA, YBIAKHEHHOCTH, UCIIOJIb30BAHUS BO3BpaTa U IO BHICOTE
CJIOS IIHXTBHI.

HccnenoBaHusaMH MOKa3aHO, YTO MAaKCUMaJIbHas yJA€IbHas MPOU3BOAUTENBHOCTh arjioMepa-
LIMOHHOM YCTAaHOBKH, IPU YJOBJIETBOPUTEIBHOM KAayECTBE arJiOMEpaToB Il PYJHOTEPMHUYECKHUX
reyen, nonyyaercs npu pacxone Biara 10 %, tormmso-8%, Bo3Bpara-23% 1 BBICOTE CIIOS CIIEKae-
MOH mMXThI 230 MMm.
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[Tokazarenu mporecca arjaoMepanuy U3 MeI0Yd MapranueBoi pyasl Mmectopoxxaenus «Typ» dpakaun 0-10mm.

Tabnuya 2

CocraB arnomuxTthsl, % 0 I'oCT-137-87 H cos
NeOmnpita | Menous ¢, I1, % v ™2 | B% BI'Ar | hyc | ten HIMXTBI
MM/MUH /M3 X1 % MM | MHH

bp.0 — Kokc | Bnaxnocts | Bo3Bpar Jac X % % MM

10MMm
1 68 5 7 20 16,4 28,2 | 1,09 | 1,39 - 43,2 18 54 20 14 230
2 62 8 10 20 20,6 19,2 - 0,86 | 112 50,1 126 | 76,6 30 16 330
3 61 9 10 20 255 121,28 1,13 | 0,82 | 104,2 53 12 73 30 18 330
4 60,5 9,5 10 20 17,7 26,1 | 1,07 | 0,68 | 100 53,4 11,7 | 71,1 30 18 320
5 60 10 10 20 16 20,8 | 1,02 | 0,74 80 58,7 11 79 40 25 400
6 58 12 10 20 12,2 27,5 | 1,09 | 0,34 | 86,3 61,8 9,7 77 40 27 330
7 57 8 10 25 15 189 | 1,08 | 0,65 | 82,5 - 78 30 22 330
8 52 8 10 30 13,75 | 17,22 | 1,13 | 0,63 | 68,1 52,5 12 79,5 | 30 24 330
9 58 7 10 25 18,3 196 | 1,04 | 0,69 | 112 47,3 10 66,4 | 20 18 330
10 59 6 10 25 19,4 19,8 | 1,11 | 0,66 | 139 44 10 58 40 17 330
11 53 7 10 30 18,4 186 | 1,06 | 0,70 | 93,1 54 11 67,4 19 40 350
12 54 6 10 30 24,6 195 | 1,08 | 0,76 | 136 51,1 9 52 13 30 320
13 62,5 7,5 10 20 182 [21,75| 1,05 | 0,71 | 134 47,8 11 65,6 17 30 310
14 61,5 7,5 10 21 16,6 228 | 1,19 | 0,75 | 99,1 50,9 10 67,9 18 40 300
15 60.5 7,5 10 22 17,3 19,2 | 1,09 | 0,80 | 97,2 - - 73,2 19 30 300
16 59,5 7,5 10 23 20 216 | 1,09 | 0,85 | 96,2 - - 71,6 16 30 320
17 58,5 7,5 10 24 20,6 22,4 | 1,05 - - - - - 16 30 330
18 57,5 7,5 10 25 18,5 20,1 | 1,09 | 0,65 | 96,3 41,6 9,5 63,7 20 30 370
19 56,5 7,5 10 26 18,3 20,09 | 1,09 | 0,71 | 95,3 53,4 9,8 68,9 18 30 330
20 59,5 7,5 10 23 19,2 196 | 1,05 | 0,69 | 80,8 51,2 9,2 - 19 30 350

[Tpumeuanue — C — ckopocTh criekanusi, Mm/MuH; I1 — motepu Beca npu criekanuu; V — 00bEeMHBIN Bec ariiomepara,/m3; Q — Mpou3BOIUTEh-
HOCTh arJIOyCTaHOBKH, T/M24ac; b — GamaHc Bo3Bpata,%; X — GapabaHHas MPOYHOCTH HA ynaap, %; X1 — O6apabaHHas MPOYHOCTH Ha WCTUpaHHE, %0;
BI'Arn — BBIXOJ TOHOTO arjiomepara, %; Tci — Bpemsi Criekanusi, MiH; hyc — BpIcoTa ycaaku crieka, MM; H ¢c1ost XTI — BBICOTA CIIOS IIIMXTHI, MM.

25




Cnucok nuTepaTypsl:
1. 'acuxk M.U. Mapraneu. M.: Meramtyprus,1992. 608 c.
2. Kum B., AxGepaun A., JIu A. u ap. Pazpabotka u co3gaHue TEXHOJIOTHH MPOU3BOACTBA
Mmaprasueoro ariiomepara B Kazaxcrane // C6.1pynoB «KoMIiuiekcHas iepepaboTka MUHEPAIbHOTO
ceIpbsi». — Anmartsl, 2002. — C.363-370.

YK 669.1
METAJITYPTUYECKOE ITPOU3BOJACTBO.
ITPOBJIEMBI U UYHHOBALIMX B COBPEMEHHOM ITPOU3BOJACTBE

Suenko /1.b., Maxut A.A.
Hayunsrii pykoBonutens: Hypmaran6erosa b.H.
Exnbacty3ckuii ”HKEHEPHO-TEXHUYCCKUN MHCTUTYT UMeHH akanemuka K.W. Carmaesa,
(r. Oxubacty3, Pecmybnuka Kazaxcran)

Annomayusn. B oannot cmambe uccieoyiomcs npoonemvl CO8PEMEHH020 MEMAILLYPSUYECKO-
20 npoussoocmea 6 mupe, u 8 Pecnyonuxe Kazaxcman 6 vacmnocmu. Ouepuer Kpye 0CHOBHbIX Npo-
OeM Memaniypeuiecko2o0 KOMNIeKca CMpaHsl U Memoobl UX peuleHus, 6 mom Yucie u nocpeocm-
B0M BHEOPEHUsL UHHOBAYULL 8 NPOUZBOOCEBO.

Knrwouesvie cnosa: Memannypeus, unnosayuu, uckyccmeenHuvlii unmeniekm, Kazaxcmawn,
NPOMBIUIEHHOCMb, MEXHOI02UU.

Annotation. This article studies the problems of modern metallurgical production in the
world, and in the Republic of Kazakhstan in particular. It outlines the range of major problems of
the metallurgical complex of the country and methods of their solution, including through the intro-
duction of innovations in production.

Key words: Metallurgy, innovation, artificial intelligence, Kazakhstan, industry, technology.

Meramutyprus ABIsI€TCd OJHON U3 KIIIOUEBBIX OTPACIEH NPOMBILIIEHHOCTH UIPAIOIIEH BaX-
HYIO POJIb B 9KOHOMHUYECKOM Pa3BUTUHU CTPaHbl, a B COBPEMEHHBIX peausx U oOecleyeHnu ee Ha-
IMOHAIBbHOM 6e3onmacHocTH. OHa obecreunBaeT NMPOU3BOJCTBO OUYEHb IIUPOKOTO CHEKTpa MPOIYK-
LIH, OT MPOCTEUIINX CTPOUTEIBHBIX MAaTEPUAIOB J0 BBICOKOTEXHOJIOTMYECKUX CILJIaBOB, UCIIOJb-
3yE€MBIX B aBHALMOHHOW M KOCMHUYECKOW TEXHUKE. B yCIOBHSIX COBPEMEHHOIO MHUpa, B YCIOBMSIX
KecTovalilell KOHKYPEHIMH M IOCTOSHHOTO pocTa TpeOOBaHMM K KadyeCcTBY M SKOJIOIMUECKOMN
0€30MacHOCTH MPOJYKLUH, HMHHOBAIIMU UTPAIOT KIIIOYEBYIO POJIb B YCIIEIIHOM Pa3BUTUHU METaLTyp-
TUYECKOM OTpacCiH.

Hama Pecniy6ninka uyer B HOry co BpeMEHEM U IMOCTOSHHO BHOCHUT HOBIIECTBA KaK B MPOLIEC-
Chl TIEPBOHAYAIBHBIX ATANOB METAUTYPrUH, TAKUX KaK 100b14a U 00OTallleHHe Pyl YUEPHBIX U I[BET-
HBIX METaJUIOB, TaK U B IMPOIIECC KOHEUHBIX 3TanoB — oOpalaThIBaloOIIel OTpaciu MPOU3BOJCTBA
U BBIITYCKA TOTOBOM BBHICOKOTEXHOJOTHYHOU npoaykiuu. Ho octaroTcs u mpoOieMsl, ¢ KOTOPBIMU
B TOW MJIM UHOM CTEIEHU IBITAKOTCS CIPABUTHCS U TOCYAAPCTBEHHBIC NPEAIPUATHS METaJULypPrUU
M YacTHbIe COOCTBEHHUKH HPOM3BOJCTB. Ilepeuncianm 3TH mpoOiaeMbl MO CTENEeHW MX BaKHOCTH
B 00IIIEH CTPYKTYpeE.

1. 3aBucuMOCTB OT 3KcIOpTa Chipbs: KazaxcraH sBIs€TCS OJHUM U3 KPYITHEUIINX MPOU3-
BOJUTENEN U SKCIOPTEPOB METAJJIOB, TAKMX KaK MeJb, [IUHK, CBUHEL, 30J0TO U japyrue. OgHaKko
Takasl 3aBUCUMOCTB OT DKCIIOPTa MOKET IMPUBECTH K 3HAYUTEIHHBIM KOJIEOAHUSM BaTIOTHBIX J0XO-
7I0B, @ TaKXKe K CHUKEHHIO KOHKYPEHTOCIOCOOHOCTH M3-3a U3MEHEHUH MUPOBBIX I€H Ha METaJUIbL.
B 10 e Bpems, IpUXOAUTCS SKCIIOPTUPOBATH U3 APYTUX CTPaH, Takux kak Poccus, Kurail — moiny-
(babpukaTbl YepHOW METAJUTypTUU, YTO CO3JAeT YSA3BUMOCTbH IS OTPACIHM U 3aMETHO MOBBILIAET
CTOMMOCTb KOHEYHOI'O ITPOJTYKTA.

2. Ycrapesiiee 000py10BaHHE U TEXHOJIOTHU: XOTSI M MIPOCIICKUBAETCS TEHICHILIUS K TOMY,
YTO UJAET MMOCTENEHHOE OOHOBJICHHE MAIIMH M arperaroB Ha OOJIBIIMHCTBE MPEANPUSATHHA, UMEIO-
IIUX HENOCPEICTBEHHOE OTHOIICHHE K METAIIypruu, TEM HE MEHee, mpobiemMa ycTapeBIiero 00o-
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PYIOBaHUS U TEXHOJOTMUYECKUX IPOLECCOB SIBISETCS, MO NMPEKHEMY aKTyaJbHOH. DTO 3aMeTHO
CHIDKAaeT 3(P(PEKTUBHOCTh NMPOU3BOJCTBA, YBEINYMBAET BHIOPOCHI BPEIHBIX BEIIECTB U MPUBOIUT
K [TOTepe KayecTBa MPOTyKIIHH.

3. Hemocrarox KBaJM(UIIMPOBAHHBIX CIICIUAIMCTOB: MeTauryprudeckas oTpaciib Pec-
nyosmku Kazaxcran TpeOyeT BHICOKOKBATU(HUIIMPOBAHHBIX CIICIIHAIHCTOB, OJTHAKO OCTPO OIIyIla-
ercs ux aAeuuuT. DTO MPUBOIUT K TOMY, YTO YaCTO BO3HHUKAET HEOOXOJIUMOCTh B MPUBIICUCHUH
MHOCTPAaHHBIX CIELUAINUCTOB. B TO e BpeMs CHEUUAINCTOB HY)KHOTO YPOBHS NPHUXOAUTCS 00Y-
9aTh 32 pyOeKOM.

4. Dxosorn4eckue mpoodsieMbl: MeTautyprusi SBIS€TCS OJHOM M3 CaMbIX 3arpsi3HSAIOMINX
oTpaciell IpoMbIIIeHHOCTH. [103TOMy OHa cTaykuBaeTcsl ¢ MpoOIeMaMu OXpaHbl OKPYKAIOIICH
Cpebl U KOHTPOJIS 32 BEIOpOCcaMu BPEeIHBIX BemiecTB. [IpakTHuecku Bceraa 3TO MPUBOJUT K HE0O-
XOJMMOCTH 3HAYUTEJIBHBIX JIOTIOJHUTEILHBIX WHBECTHIIMN B AKOJIOTHIO M pEIIeHHE MpodeM 3a-
IPSA3HEHUS BO3yXa, IOYBBI, H BOJHBIX PECYPCOB.

5. 3aBUCHUMOCTb OT UMIIOPTA TEXHOJOTHI U obopynoBanus: Ilogasisionias gyacte 000py-
JIOBaHUS M arperaTtoB, UCIOJIb3YEeMbIX B METAJUTYPTUHU B HAIIIEH CTpaHE — UMIIOPTHOTO TIPOU3BOJICT-
Ba. Kazaxcrany He00X0MMO pa3BUBaTh COOCTBEHHYIO HayYHO-TEXHUYECKYIO 0a3y U IPOU3BOJICTBO
COBPEMEHHOT0 000pYyIOBaHUs JIJIsi 00eCleYeHUs] KOHKYPEHTOCIIOCOOHOCTH CBOECH MeTayuTyprude-
CKOM MIPOMBIIIJICHHOCTH HA MUPOBOM PBIHKE.

VY4uThIBasi BCEe BBILICTIEPEUNCIICHHBIE MMyHKTHI, MOXHO CIENIaTh BBIBOJ, YTO B METAJLTypruye-
ckoii obmactu Kazaxcrana ectb mpoOieMbl, HO €CTh M JCHCTBEHHBIE MEPONPHUSATHS 10 PEIICHHIO
OOJIBIIMHCTBA W3 HHUX. Peub MOWIET O MHHOBALUAX B MPOU3BOJICTBO, MOCTEIICHHO BHEIPSS KOTO-
pbI€, MOKHO JIOCTHUYb OTIMYHBIX Pe3yabTaToB. OXKHIIaeMble MHHOBAIIMKM MOXKHO pa3JeiiuTh Ha He-
CKOJIbKO KaTerOpHIA:

1. PazpaboTka HOBBIX CIIAaBOB M MaTepuasioB: MIHHOBaIMK B 00JIaCTH CIUTABOB M MaTepHa-
JIOB MOT'YT NMPHUBECTU K CO3JaHHIO HOBBIX MATEPHAJIOB C YHHUKAIGHBIMUA CBOMCTBaMH, KOTOPBIE MO-
I'yT HalTH NMPUMEHEHHE B Pa3JIMYHBIX OTPACIISIX M COOTBETCTBEHHO BBIMTYCKY 00Jiee KaueCTBCHHOM
MIPOAYKITHH.

2. YTuinzanus 1 MOBTOpHAs nepepadoTKa OTXO00B MPOU3BOJICTBA: MeTamnyprus reHepu-
pyeT 0OJbIIOe KOIMYECTBO, TIOATOMY pa3paboTKa HOBBIX TEXHOJIOTHH IS UX YTUIM3AIWU U TIepe-
pabOTKH — SIBISIETCS OAHON M3 BaKHEHIIMX 337ad. DTO MOXKET BKIIFOYATH MCIIOJIb30BAaHUE OTXOOB
B KQUE€CTBE CHIPBS I HOBBIX MPOYKTOB WJIM MCIIOJIB30BAaHNE UX TSl TEHEPAIH SHEPTHH HEOOX 0-
JUMOM JUTs TPOM3BOJICTBA.

3. BBeneHue aaiqUTUBHBIX TexHOJOrHi: 3 D mewyath MeTauioM — MO3BOJSET CO3/1aBaTh
CJIO’KHBIE, @ TOPOW U YHHUKaJIbHBIE U3JeNUs U3 MeTajula 0e3 HeoOXOAMMOCTH UCHOIB30BAHUS JOPO-
THX JIMTEHHBIX (OPM, IITAMIIOB WM IPYTOTO CIOKHOTO 000pYyI0BaHUSI.

4. Pa3zBuTre BO30OHOBIISIEMON HEPTreTUKH: MeTaTypruyeckue mporecchl, 0COOEHHO, Ta-
KM€ KaK BBIIUIABKA CTaJM M aJIOMHMHUSA, SIBISIOTCA OJHUMH M3 CaMbIX 3HeproeMkux. Mcnomib3oBa-
HUE BO300HOBJISIEMBIX MCTOYHHMKOB, TAKMX KaK COJIHLIE U BETEp, MOXKET Ha MOPSAAOK CHU3UTH BbI-
OpoChl MAPHUKOBBIX Ta30B U C/eIaTh BCIO OTpacib B LIE€JIOM Oosee YCTOWYMBON M HE3aBHCHUMOM.
MOXHO OTMETHTh M TO, YTO «3eJieHasH» MOBeCTKa (MCIIOJIb30BaHUE BO30OHOBIISIEMBIX UCTOYHHUKOB
SHEPTUU B TPOM3BOJICTBE) SIBISIETCS UII MHOTHUX CTpaH M NPEANPHITHN, HAXOISMIIMXCS B ATHX
CTpaHax OYeHb BaXHOH. M MOTEeHIMaIbHOMY MOKYIATEIO MPOAYKIIMK CTAHOBUTCS BCe OoJiee Bak-
HO, KaKasi JHEePTus MCI0JIb30BAJIACH JUISl TPOM3BO/ICTBA TOTO UM UHOTO MPOAYKTA.

OTnenbHOM KaTeropuei, BbIIEINI Obl pOJib UCKYCCTBEHHOT'O MHTEJUIEKTA B COBPEMEHHOM Me-
Talnyprud. VMcKycCTBEHHBIN MHTEIUIEKT UrpaeT Bce Oojiee BaKHYIO pOJIb B METAJUTyprHYecKOn
MPOMBIIITICHHOCTH, TIPEACTABIISISI HOBBIE BO3MOXKHOCTH JIJISI ONTHMHU3AIUH MTPAKTHYECKH BCEX TPO-
M3BOJICTBEHHBIX MTPOIECCOB, MOBBIMECHUS YP(EKTUBHOCTH M 3HAYUTEIHHOTO CHIKECHHUS 3aTpar. Me-
TaJTypruveckas MpOMBIIUICHHOCTD SIBJISIETCSI OAHUM M3 KpYyMHEHIuX norpeduTeneil HCKyCCTBEH-
HOT'O MHTEJJIEKTa, ¥ €ro NMpUMEHEHHE B TOH 00JacTH HEYKJIOHHO pacTeT. B yem Moxer momMoub
BHE/IPEHHE UCKYCCTBEHHOTO MHTEIJIEKTa B METAJUTyprut0? ECTh HECKOIBKO BaXKHBIX MPOIIECCOB:

1. OnTUMH3anUs MPOIECCOB: NCKYCCTBEHHBIN MHTEIUIEKT MOKET aHAJTM3UPOBaTh OOJIbIIHE
00BEMBI JTaHHBIX, MOJNYYEHHBIX OT Pa3NUYHBIX JAaTYUKOB, Pa3MEUICHHBIX Ha MPOHM3BOJCTBEHHBIX
JVHUSX TPEANPHUITHS, YTOOBI ONPEIEITUTH ONTUMAIIFHBIC TTApaMeTPhI TPOIecca i MUHUMH3UPOBATh
OTXOJIbl IIPOU3BO/ICTBA.
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2. TlporHo3upoBaHHe OTKa30B 00OpYyIOBaHUS: AHaIN3 JaHHBIX, COOPAHHBIX C TIOMOIIBIO
JATYUKOB, MMO3BOJISIET HCKYCCTBEHHOMY MHTEIUIEKTY TPECKa3bIBaTh OTKA3bl 000PYIOBAHUS U arpe-
raToB U COOTBETCTBEHHO 3apaHee IIaHUPOBAaTh HEOOXOMMOE TEXHUYECKOE 00CTyKIBAHHUE.

3. YiyduieHue kadyecTa NpoayKuuu: MCKyCcCTBEHHBIM MHTEIUIEKT TOMOraeT KOHTPOIUPO-
BaTh KaueCcTBO MPOAYKIIMHM Ha BCEX 3Tarax MPOU3BOJCTBA, OOECreunBas CBOEBpEMEHHOE OOHapy-
KEHHE U ycTpaHeHHe Je(EeKTOB.

4. TIobiienne 6e3omacHOCTH: VICKYCCTBEHHBINM HHTEIUICKT TAK)KE€ MOXKET HCIIOIh30BATHCS
JUTsE OOHAPYIKEHUS OMACHBIX CUTYAIlUH U MPEAOTBPAILICHUS aBapHidl Ha TIPOU3BOJICTBE.

5. DxoHOMUS 3HEpruM: MICKyCCTBEHHBI WHTEIUIEKT MO3BOJSET ONTUMHU3UPOBATH MOTPEO-
JIEHUE 3HEPruy Ha MPOMU3BOJICTBE 3a CYET aHAJIM3a JJaHHBIX C JATYUKOB M MPOTHO3MPOBAHUS U3MeE-
HEHUI MoTpebIeHUsI SHEPTUH B 3aBUCMMOCTH OT MPOU3BOCTBEHHBIX YCIOBUI, BpeMEHH rojia, Bpe-
MEHHU CYTOK.

6. CokparmieHre BbIOPOCOB: VCKYCCTBEHHBIM HWHTEIUICKT O€3yCIOBHO MOXET IOMOYb
U B pa3paboTke 0osiee SKOJIOTUYHBIX MPOLECCOB M TEXHOJIOTH, YTO CIIOCOOCTBYET CHUKECHHUIO BbI-
OpOCOB BPEIHBIX BEIIECTB U YIYUIICHUIO SKOJIOTMYECKON CUTYaIIUH.

B Pecny6nuke KazaxcTan ecTb MHOTO MOJIOJIBIX U YCHCIIHBIX MPEANPUATUH, TPSIMO HUIH KOC-
BEHHO OTHOCSIIMXCS K METaJUIyprUuecKor oTpaciid. B uncio Takux nmpeanpusaTuii BXOOUT U pac-
MoJIoKeHHoe B T. Dkubactyse [laBnogapckoil o0nacTu eqUHCTBEHHOE B HAIIEH CTpaHe MpeanpH-
SITHE TIO0 BBITYCKY LIEbHOKATAHBIX KeNe3HOA0POKHBIX Kosec TOO «IIpoMMamkoMIuieKT». 3aBoT
ObUI c1aH B dKcIutyatanuio B 2018 roxy B paMkax rocyaapCcTBEHHON IporpaMMbl GOopcHpOBaHHOTO
NunycrpuansHo-MHHOBanimonHoro Pa3zsurus.

ACCOPTUMEHT MPOU3BOJUMON 3aBOJIOM MPOAYKIMH BKIto4daeT Oonee 400 TUIIOB >KEJNE3HOIO-
POKHBIX KOJIEC JJISl TPY30BbIX, IACCAXKUPCKUX BATOHOB U JIOKOMOTHBOB, a TAK)Ke KoJieca JJisl BATOHOB
METPO | CIIEIUAIbHBIC KOJIeca 10 3ampocy 3akazunka. Juamazon pazmepos ot 700 MM 10 1250 mm.

Bcs Beimyckaemasi mpoayKIusi OTBEYAET CaAMbIM CTPOTMM MEKIYHApOIHBIM CTaHJapTaM, YTO
MOJATBEPKJIEHO COOTBETCTBYIOIIMMH CEPTH(PUKATAMHU.

DkubacTy3cKue Kojeca IKCIIOPTUPYIOTCS B AECATKU CTPaH OMMKHETO U JAIBHETO 3apyOeKbs
U C KaXIBIM TOJIOM YBEJIMYUBAETCS HE TOJIBKO KOJIMYECTBO BBIMTYCKAaEMbIX KOJIEC, HO U reorpadus
MOTEHIIMAJIbHBIX MOKYyNaTeNel NpOoAYKLIUU 3aBOJA.

Bonpiias yacTh MHHOBaIMM, YMOMSHYTBIX B MaTepHalie, Kak HEOOXOIUMBIC ISl YCIICITHOTO
pa3BuTHs NpeanpusaTus ucnonsdyercs Ha 3aBoae TOO «IIpomMmamikoMIuiekT». MOXHO C yBEpEHHO-
CTBIO 3aSIBJIATH O TOM, UTO 3aBOJ SIBIISICTCS OAHUM U3 (plarMaHOB METAJUTYPrHYECKON MPOMBIILIEHHO-
ctu Kazaxcrana. BuenpeHs! HoBelilie pa3paboTKH He TOIBKO pOOOTOTEXHUKU U MMPOrPaMMHUPOBAHUS,
HO U cOOCTBEHHBIE Pa3pabOTKU arperaroB MPEANpUsTHs, He UMEIOIINE aHAIIOTOB B CTPaHE.

[IporHo3upyercs u JanbHeIIee pa3BUTHE NPEANPUATHE, KOTOPOE B CKOPOM OyaylleM repe-
pacTeT B OOJIBIION KETE3HOAOPOXKHBINA KIIACTEp C COOCTBEHHBIM CTaJeIJIaBUIBHBIM 3aBoaoM. Ceii-
Yac CTallb MPUXOIUT Ha mpeanpustue u3 Taranpora u OpenOyprckoii obomactu. Ho yBennueHue
MIPOM3BOJICTBA TPeOYyeT HOBBIX MolHOcTed U mopsiaka 300 ThIC. TOHH CTalIM JOMOJHUTENBHO. J{7s
TaKUX KPYMHBIX IUGP HY’KEH COOCTBEHHBIN 3aBOJ, HA KOTOPOM OyJeT MCIOIb30BaThCsI CaMO€ HO-
Beiiiee 000pyA0BaHNE, BECh HAKOTIJICHHBIN OMBIT M MHHOBAIIMHU, 0€3 KOTOPHIX B COBPEMEHHOM MU-
pe MpOCTO HENb3sl.

B 3akimoueHnu, CTOUT MOAYEPKHYTh HEOOXOJMMOCTh KOMILJIEKCHOT'O MO/IX0/A K PELICHUIO aKTy-
QIIBHBIX TPOOJIEM METALTYPrHH, 00sS3aTeTbHOMY BHEAPEHUIO WHHOBAIMMA Ui 0OECTIEYEeHHUsS! IKOJIO-
TMYHON 0E30MacHOCTH M YCTOMYMBOTO Pa3BUTHUS Bcel oTpaciy. BakHO BOBJIEKATh BCe 3aWHTEPECO-
BaHHBIE CTOPOHBI OT MOTPEOUTENICH IO TOCYJAPCTBEHHBIX OPraHOB M HAYYHBIX KPYTOB, JUTS pa3padoT-
KW U peanm3arun 3h(HEKTUBHBIX CTPATETUH U MEP 10 MPEOJI0JICHUIO CYITIECTBYIONTUX BHI30BOB.

Cnucok nurepaTypsl:
1. AckapoB A. DKku6acTy3CKHIl JKeJIe3HOI0POKHBIN KacTep MJIaHUPYET OCBOUTH HOBBIE PhIH-
ku cobita. Mcrounuk: Jlenosoii mopran Kapital.kz.02.06.2021 r.
2. Huxonosa /I. Kypnan «I"'opHO-MeTauryprudeckas npoMbInuieHHOCTh» Ne7-8 2021 r.
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Cexkuus 2
COBPEMEHHBIE ACIIEKTBI
9 KOHOMUKU U DUHAHCOB

VK 331.5:004
LIMOPTAH/BIPY/IbIH KASAKCTAH PECIIYEJIUKACBIHBIH dKOFAPbBI BLIIIM
BEPY )KYWECIHE )KOHE EHBEK HAPBIFBIHA OCEPI

ApbiHoBa 3.A.
«TopaiireipoB yausepcuteTi» KEAK,
(ITaBnomap, Kazakcran PecryOimkacsr)

Annomauyusa. B dannoii cmamve paccmampusaiomes Knodesvle AdCnekmvl, CesA3aHHble C 6lUs-
Huem yugposusayuu Ha cucmemy svicuie2o oopasosanus u peiHok mpyoa Pecnyonuxu Kazaxcman.
IIpoananusupoeanvl 0cHO8Hble Mmpenobl YUGpPosol mparchopmayuy SKOHOMUKU U UX 8030elicmeaue
Ha obpazosamenvHble NPoYeccyl U nompeoHocmu pvinka mpyoa. Paccmampusaiomes 6130661 u 603-
MOCHOCU, C KOMOPLIMU CIATKUBAIOMCSL yUeOHble 3a6e0eHus U pabomooamenu 8 KOHmeKcme yug-
posoti mpancgopmayuu. B cmamve paccmompervl 0OCHO8HbLe NYymMu peuletust NpOOIeMHbIX ACNEKmMOo8
80 83AUMOOCUCMBUU MENHCOY CUCMEMOU 0OPA308AHUS U PLIHKOM MPYOd, KPOMeE Mo20 NOOYepKU8aen -
CAl 8ADICHOCMb adanmayuy 00pazo8amenbHblX HPOSPAMM U CIMPAme2ull 3aHamocmu K mpebosanuim
YUPPOBOL FIKOHOMUKU 01 0becneyeHUs: YCMOU4U8020 pa3eumus Cmpambi.

Kntroueswie cnosa: pvinox mpyoa, cucmema oopazosanus, yueonvie npocpammsl, yugposusa-
yus, yughposas IKOHOMUKA.

Annotation. This article examines the key aspects related to the impact of digitalization on
the higher education system and the labor market of the Republic of Kazakhstan. The main trends of
the digital transformation of the economy and their impact on educational processes and the needs
of the labor market are analyzed. The challenges and opportunities faced by educational institu-
tions and employers in the context of digital transformation are considered. The article considers
the main ways to solve problematic aspects in the interaction between the education system and the
labor market, in addition, it emphasizes the importance of adapting educational programs and em-
ployment strategies to the requirements of the digital economy to ensure sustainable development of
the country.

Key words: labor market, education system, training programs, digitalization, digital economy.

Hudpnanapipy-0ya1 KOFaMHBIH SPTYpJIl cajlajlapblHa, COHBIH IIIIHZIE >KOFaphel OuliM Oepy
Kyhecl MeH eHOEK HapbIFbIHA alTapIIbIKTall ocep €TEeTIH Ka3ipri 3aMaHHBIH a)Kplpamac MpOIeci.
Kazakcran PecryOnukachHBIH KOHTEKCTIHIE Oy yrepic OiuniM Oepy Mekemenepi MeH eHOeK
HapbIFBIHAH ©3repMeri KaFiainapra OeiiMIIenyal Tajamn eTe OTBIPHIN, epeKIle MaHBI3IbUIBIK MeH
O3EKTUIIKKE 1€ 00JIaIbl.

Hudpnauaeipy KP-nars! xorapsl OiniM Oepy xylecine Oipkatap e3repictep eHrizeni. CoHbl-
MeH, HUQPIBIK TEXHOJOTHIIAP/Ibl €HI13Y YHUBEPCUTETTEpre OHJIAH KypcTap YChIHYFa MYMKIHJIIK
Oepeni, Oy mwanFail ayganaap/iaH KeireH cTyAeHTTepre OutiM OepyaiH KOJKETIMAUITIH apTThipa-
JTbI J)KOHE KYMBIC KECTECIHEH ThIC OKY/IbI KEHIIACTEII.

MOOC (xamnmaii anibik oHsaiiH Kypcrap), Coursera, edX »oHe T.0. CUSKTBI KONITETEH OKY pe-
cypcTapbl MeH IulaTdopMmaiapbl CTYACHTTEpPre MaTepuangapibl ©3 KapKbIHBIMEH JKOHE JKEKe
KaJlayblHa COlKec OKyFa MYMKIHJIK Oepei.

VYHUBepCUTETTEp OKY OaFjapiaManapblH CTYIEHTTEPAIH KaKETTUIIKTepi MeH eHOeK
HapBIFBIHBIH TajlalTapbiHa OeliMIey apKblIbl OLTiM Oepy MpoLEeciH OHTAMIAHABIPY YIIiH JepeKTep
AHAJIMTHKACHIH KOJIJaHa OacTaiiibl.
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Hudpnangeipy Kazakcrangarbl eHOEK HapbIFbIHA Ja aMTapibIKTall ocep eTeidl, OUTKeHi
HUQPIBIK TEXHOJIOTUSIIAPIbIH JaMybIMEH KbI3METKEpJEp/IiH AarAblIapblHa KOWBUIATHIH TajarTap
aptein kenexai. JKymbic Oepymriiep AKHapaTThIK TEXHOJIOTHSIIAP, ACPEKTEPAl Tanaay, HH(PIbIK
MapKETHHT koHe 0acKa Aa MUQPIbIK cananapaa Ky3slpeTi 6ap MaMaHaapabl i3Aen .

Hudprnanaeipy eHOGK HApPBIFBIH MKEMJII XKoHE MOOWJIBII erenmi. JKyMbICIIbUIap KallbIKTaH
KYMBIC icTel ananapl, OYKija oneM OOWBbIHIIA KOMaHAAJapMEH bIHThIMAKTaca alajbl oHE O3
KBI3METTEPiH OHJIAIH M1aTdopMaiap apKbUIbl YChIHA allajIbl.

JKana texHonorusiapabIH naiga 0osysl O11iM Oepy MeKeMelepiHeH OKY OarmaapiiamanapbiH
YKAHAPTYIbl Tajan €TETIH MHTEPHET Kayilci3airi MamaHAapbl, YJIKEH JIEepeKTepii Tajjaylibuiap,
KOJIaHOAIap Ikl 93ipJIeyIIiiep sKoHe T.0. CHSKTHI jkaHa KociOu OarbITTap bl xacaiabl [1].

DKOHOMUKaHBI TUpIaHabpy karmaiibiaaa Kasakcran Pecryonukaceiana | T-mamanmapasl,
JepeKTepAl TalJaylbulapAbl skoHe MUGPIBIK MapKETHHT >KOHIHAETT MaMaHAapAbl Koca ajfaHia,
MQPIIBIK MaMaHapFa CYPaHBICTBIH ocyi Oaiikanansl. COHBIMEH KaTap, KOJJIAaHBICTAFbl KOCIITEP/IiH
JaFIbLIAPBIH J)KaHAPTY KOHE JKaHA MU PIIBIK TEXHOJIOTHUIApFa OeHiMIeny KaKeTTUTIT TYBIHIaiIbI.
EnOex HapbIFbIHAAFBI MKEMIUTIK MTeH YTKBIPJBIK OapFaH callblH MaHbI3/IbI 00Ja Tycyie, ajl HHHOBa-
nusjgap MEH CTrapTanTtap cajachlHAa JKaHa JKYMBIC OpBIHAAPBIH KYpy emnaeri UudpibIK
HSKOHOMHKAHBIH JIaMYbIHA BIKITAJT €TE/I.

Ocbl e3repicTepre corTi OeifiMieny YuIiH Kyul-xirepai Outim  Oepy OarmapiamaiapbiH
JAMBITYFa, KbI3METKEpJep/IiH OUTKTUIINH apTThIpyFa >KoHE OUTIKTUIINH apTThIpyFa, COHJAN-aK
UQPIBIK caanapAarbl MHHOBALMSUTBIK KbI3MET MEH KOCIMKEPIIKTI KojayFra OareitTay KaxeTr. OcChl-
Jala FaHa €5l YKOHOMHMKAHBIH TYPAaKThl JaMybl MEH QJIEeMIIK HapbIKTa Oocexere KaOuIeTTLTIKTI
KaMTaMachl3 €Ty YUIiH HU(PIBIK TpaHchopMaIus aeyeTiH THIMIL aianaHa anajpl.

Kazakcran PecnyOnukaceiHa KOHOMUKAHBI IMHU(PIAHABIPYIBIH JTaMybIMEH XOFapbl OiLTIM
Oepy Kyiieci MeH €HOEK HapBIFBIHBIH OCHI CHIH-TETEYPIHAEpre NAaHBIHABIFBI TYpabl MOCENE TYbIH-
naiapl. DKOHOMHUKaHBI IUGPIAHABIPY KaFdaiblHIa eHOeK HapbhlFbl MEH KOorapbl OimiM Oepy
KYHeCiHIH e3apa iCc-KUMBUIbIHIA Oenrimi Oip mpoOrnemanap TybIHIAWAbl. EHOEK HapbIFBIHAAFBI
YCBIHBIC TICH CYPaHBICTBIH COMKEC KelMeyi, TYJICKTepAiH OUTIKTUIIrHIH KYMbIC OepymIiiepaiH Ta-
JanTapblHa ColiKec Keameyl, COHJai-aKk 0Ky OpbIHAApbl MEH KOCIMOPBIHAAP apachlHIa akmapar aj-
Macy TETIKTEpiHiH THIMCI3AIri-Heri3ri Macenenepain oipi:

1. ¥cbIHBIC ITEH CYpaHBICTBIH COHKEC KEIMEYi:

= Manp3ael emec oKy Oarmapiamanapbel. OKy Oarmapiamanapbl opAailbiM ITUMPIBIK
HKOHOMMKA/IaFbl €HOEK HapbIFBIHBIH KaKETTUIIKTEpiHE coiikec kene Oepmeiai. byn Tynekrepaix
HUQPIBIK TAaOBICTBl XKYMBICKA OpHalacy YIIIH Ka)KeTTl JaFAbUIapbl MEH OLTIMI JKOK JKarjnaira
OKeIyl MYMKIH.

» [ludpneik camamarsl MamaHAapIbelH OkeTicreymimiri. Jlepekrepai Tanmay, Oarmap-
JaMaNblK KaMTaMachl3 €Tyl 93ipliey, KHOepKayilci3miK >KoHe T.0. CHAKTHI IUQPIBIK cananapaarbl
OLTIKTI MaMaHIap/AbIH skeTKUTIKC13 CaHbl eHOEK HAPBIFBIHAA KaJIp TaIIbUTBIFBIH TYIbIPaIbI.

2. ©3apa opekeTTecy MEXaHU3M/JIEPiHIH THIMCI3/IIT:

= Kepi OGaiinaHbICTBIH 0OJIMaybl. YHHBEPCUTETTEP MEH KOCIOPBIHIAP apachIHAAFbI
Kepl OailiaHbIc TETIKTEPiHIH 00IMaybl €HOEK HAPBIFBIHBIH ©3€KTI KaKETTUIIKTEpPIH TYCIHYTe >KOHE
OKy OarJapiamMaliapblH OCbl KXKETTUIIKTepre Oeilimaeyre Kenepri KenTipe.

» Toxipubenik malbIHABIK KeTkimikci3. KelOip yHuBepcuTeTTep CTYAEHTTEpre
KETKUTIKTI TIPAaKTUKAIBIK ToKipruOe MEH TarbUIbIMIaMaJlaH OTHel 1, Oyl onapiblH eHOEK
HapBIFBIHAAFBI 00CceKeTe KaOUIeTTUIINH TOMEHICTE ],

3. OKpITy MEH KaiiTa aaspiayaarbl KeJepriiep:

* biniMm OepyaiH KoJDKeTIMILIIri. BimiM MeH OKpITy pecypcTapblHa OipKenki KO
KETIMIUTIK TU(PIBIK canajnapaa KalTta gaspiaydsl HeMece OUTIM alyabpl KaJaWThIHAAp YIIiH
KeJleprijiep TyabIpybl MYMKIH.

* Y3xikci3 OKbITY KaxkeTTumiri. Korapel OumiM Oepy »kyieci TyJeKTepAiH eHOeK
HapBIFBIHBIH ©3T€pill OTHIPAThIH TajlanTapblHa OeiiMaemnyi )KoHe ©3 JaFbUIapblH YHEMI KETUIIpYl
YIIIH Y3/IKC13 OKBITY TYKbIPbIM/IaMaChIH KOJIAAYbI KEPEK.

byn wMocenenepai mienmry YIIIH  YHUBEPCHUTETTEp MEH KOCIMOPBIHAAD — apachIHAAFbI
BIHTBIMAKTACTBIKTBl  KYIICUTYy, €HOEK HapbIFBIHBIH KAKETTUIIKTEPIH €CKEPe OTBIPBIN, OKY
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OarapiamanapblH KaHapTy, akmapar aaMacy MEH Kepi OailaHbICTBIH THIMAL TETIKTEPiH KYpy
Kaxer. Tek ocweutaii raHa KP skoHoMukacelH mudpraHaslpy KarmalblHIa >KOFapbl OLTiM Oepy
Kyiheci MeH eHOEK HapbIFbl apachlHAarbl TaOBICTHI ©3apa 1C-KMMBUIABI KaMTaMachl3 €Tyre »KoHE
U QPIIBIK A9yipre OUTIKTI Kaapiap Aaspiayabl KaMTaMachl3 eTyre 001abl.

Kazakcran PecnyOnmkachl mudpiiaHabpy ChIH-TETEypiHIEpiHE MalblHIATyda €leysi KYI-
XKIrep KYMCaFaHBIMEH, 9Jli J€ KeIll Hopce icTey Kepek. bimiMm Oepy Mekemenepi MeH OW3HeEC
apachIHAAFbl BIHTBIMAKTACTHIKTHl HBIFAUTY, OKY OarnapiamalapblH KETIAIpy >kKoHe OapiblK aza-
MarTap YIIiH OUTIMHIH KOJDKETIMIIITIH KaMTaMachl3 €Ty KakeT. TeK ochbulail FaHa yKOFaphl OUTIM
Oepy xyieci MeH eHOEK HapbIFbl MU(PIIBIK SKOHOMUKAHBIH TalanTapblHA COTTI OCHIMIEII, eJJIiH
OPKEH/ICYiH KaMTaMachI3 eTe aJlajbl.

[udprangeipy xorapel OuTiM Oepy xkyhecine ne, Kazakcran PecrmyOnukachlHIaFbl eHOCK
HapbIFbIHA J1a eJIeyJli e3repicTep okenemi. TaObICThl OeHiMaeny YIIiH €HOCK HapBIFBIHBIH TajanTa-
PBIH €CKepy, XaJbIKThIH OapiblK TOMTAphl YIIIH OUTIMHIH KOJDKETIMJUIINH KaMTaMachl3 €Ty KoHe
O1iM Oepy TpoIeciHAe MKEMJIUTIK TICH HHHOBAIIUSHBI KAMTaMachl3 eTy KaxkeT. Tek ochuraiiiina FaHa
IUQPIBIK TEXHOJOTUSIAp J9YyipiHAEe KOFaM MEH SKOHOMMKAHBIH TYPaKThl JaMybIH KaMTaMachl3
eTyre 0oJajbl.

Kazakcran PecrnyOnmkaceiHna SKOHOMHKAHBI HHU(PIAHABIPY JKargalblHIA TYJIEKTEPAiH
JaFIbLUIAPBIHBIH Ka3ipri 3aMaHFbl HHIYCTPUS KAXKETTUTIKTepiHe COMKECTIrH KaMTaMachl3 €Ty YIIiH
eHOeK HapbIFbl MEH JKOFaphl OiliM Oepy >Kyieci apachlHAarbl OeliceHIl e3apa 1C-KMMbUT TaJiall
erineni. bactel wmiHnmeT-Outim  Gepy Oarmapmamanapbid  Lludpnblk >KOHOMHKA TalanTapbiHA
OeliiMzey oHe OUTIKTI MaMaHAapabl Jaspiayabl KaMmTamachi3 ery. EHOexk HapbpiFbiHa AKHIapaTThIK
TEXHOJIOTHUSIIAp, JEPEeKTepAl Tanjaay, HUQPPIBIK MapKETHUHT KOHE KUOEepKayilcCi3liK canachlHaa
TepeH OuTiMI Oap MaMaHIap KaxeT, OyJ1 JoCcTypili OKy OarnapiiaMaiapblH KaiTa Kapayabl )KoHE 3a-
MaHayH! TaJanTapra cail KeJeTiH )kaHa KypcTappl €HT13y/i OUTIipeti.

Conpaii-ak ~ SKOHOMHUKaHbl ~ IUGPIAHABIPDY  HOTHXKECIHAE  JaFabulapbl  ecKipreH
KbI3METKepJiiepl KaidTa Jaspiay/bl *KoHe KalTa OKBITY/IbI KOJIJay TETIKTEepiHe Ha3ap ayaapy Kaxer.
MemiiekeT TeH OW3HEC-CEKTOP OKBITYABIH KOJDKETIMIUITIH KaMTaMachl3 eTeTiH JKOHE
KbI3METKEpJIep/AiH KaiTa OKbITY HpoleciHe OelceHl KaThICybIH bIHTANAaHIBIPAThIH OaFnapiamanap
MeH Kypaiaapabl Oipiecim o3ipieyre Tuic. Tek ochlnaiiina raHa €HOEK HapPBIFBIHBIH IUMPIBIK
HSKOHOMMKAHBIH ©3Tepill OTHIPAThIH TalalnTapblHa UKEMIUTIN MeH OeiiMenylH KaMTaMachl3 eTyre
’KOHE eIIIH TYPaKThl JaMybIH KAMTaMachl3 €Tyre 00Jabl.

DKOHOMUKaHbl LU(PIAHABIPY JKaFaailblHAa eHOeK HapbIFbl JKOFapbl OUTiM Oepy KyieciHe
’KaHa Tananrtap Kosael. TexHoJorusiapbplH 1aMybl jKOHE HApbhIK KA KETTUIIKTEPIHIH e3repyl THICTI
nuQpIBIK JaFaplIapbl MEH KY3bIpeTTepl Oap MaMaHJapFa CypaHbICThl TylbIpajbl. MiHe, ochl (ak-
TOpJIap/ibl €CKEPE OTBIPHII, KOFaphl OL1iM Oepy *KyleciHe KOMbIIAaThIH OipHelle Tajanrtap:

1. Oky OarnapnamanapblH e3ekTeHaipy. OKy Oarnapiamanapbl YHEMI KaHApThUIBII OThI-
pPYbI KEpEeK >KoHE JIepeKTep.il Tajijay, >KacaHIbl MHTEIJIEKT, 3aTTap MHTEpHETI, KUOEepKayincCi3IiK
&KOHE T.0. CHSKTBI ©3€KTi LIU(PPIBIK TEXHOJOTUIIAP/Ibl KAMTYBI Kepek. CTyAeHTTepre ocbl TEXHOJIO-
TUsIap/bl YHPEHYTE jKOHE MPaKTUKAIIBIK KOJIIaHyFa MYMKIHAIKTEp Oepiiyl Kepek.

2. Ilonapansik OiniM Oepy. Lludpabsik sx0oHOMEKA OUTIM MEH JaFabUIApABIH KEH CIEKTpI
O0ap MamaHmapnael Kaxer ereni. COHABIKTaH TEXHHUKAJBIK FBUIBIMIAP, OW3HEC, T'yMaHUTAPIBIK
FBUIBIMJIAp KOHE T.0. CHSAKTBI OpTYpii OuIiM cajajmapblH OIpIKTIPETIH MOHAPAIBIK OKBITY
OarmapiamMaiapblH JaMbITY MaHbI3/IbI.

3. IIpakTUKaIBIK OKBITY JKOHE TarbuIbIMIamanap. JKorapsl Oi1iM Oepy JKy#eci CTyAeHTTep-
re TarbUIbIMIaManap, HaKThl TanceIpbic OepyIIiiepMeH *K0o0albIK AKYMBICTap, KapbicTap >koHe T.0.
apKbUIbI MPAKTUKAJIBIK TOKIpHOE allyFa MyMKIHAIK Oepyi Kepek.

4. XKymcak Harapimapaer Jameity. TexHUKambIK marapliapiaH 0acka, KapbIM-KaTbIHAC,
HIBIFAPMAIIBLIBIK, OeHiMICTY, TpoOIeMaIap bl MICHTy JKOHE T.0. CHUSKTHI dKYMCAK JaFapliapas! (soft
skills) mamMbITYy MaHBI3ABIL.

5. VuHoBanusiblk skoOanmapra Katbicy. Korapel OutiM Oepy »Kyileci MHAYCTpUSMEH
OeJceH 1l BIHTHIMAKTACHIT, MHHOBALMSUIBIK *00anap MeH 3epTTeysepre KaTbiCybl THIC. by cTynen-
TTEepre TMepCHeKTUBAIBIK MYMKIHIIKTEp KacayFa BIKIAl eTell KOHE OKYIbIH ©3eKTiIIriH
KaMTaMachl3 eTel.
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6. Y3IIKCi3 OKBITY JXKOHE KaiiTa maspnay. TeXHONOTWsIapAbl NaMBITYABIH KbUIIaM
KapKBIHBI TYJIGKTED MEH KBbI3METKEpJEePACH Y3AIKCi3 OUliM allyFa JKOHE KaiTa Jaspiayra
TaBIHABIKTEL Tanan eteni. COHABIKTaH XKOoFaphl OuTiM Oepy kyiieci Oykii MaHcan O6apbIChIHIA OJ1aH
opi O1TiM armyFa yKoHe OUTIKTUTIKTI apTTBIpyFa MYMKIHJIK Oepyl MaHbI3bI [2].

Ochbl TayanTapasl €CKEpPETIH KOFaphl OLTIM Oepy Kyieci eHOeK HapbIFBIHIAFbI ©3TepicTepre
KAKChIpaK JalbIHAANAAbl JKOHE CTYACHTTED MEH TYJIEKTepJiH UU(PIbIK AKOHOMHKAra COTTI
OeifimMienyiHe BIKIal eTeIi.

Kazakcran PecnyOnukackl 1nudpiaHaslpy ChIH-TETCYpiHACpIHE JalbIHIAIyda eleyii
KaJaMmap »acaraHbIMEH, 91l JIe Kom Hopce icTey Kepek. bimim Oepyai y3/a1Kci3 1aMbITy, OU3HECTET1
WHHOBAIMSUIAPABI KOJIJAy JKOHE €HOEK HAPBIFBIHIAFBl MKEMIUTIK ©3repMelli jKaFJaiiapra COTTi
OeliimaenyiH Heriri gaxkropiapsl 6onansl. EH 6acThiCkl — YKIMETTIH, O171iM Oepy MeKeMenepiHiH,
OM3HEC-KOFAaM/IACTHIKTBIH JKOHE TYTacTal ainFaH/a KOFaMHBIH HUQPIBIK 3KOHOMHUKAHBI JIAMBITY
xoHe KP OapnblK azaMaTTapbIHBIH ©PKEHCYIH KaMTaMachl3 €Ty VIIiH KOJaiJbl opTa Kypy YIIiH
OipiieckeH KymI-xKirepi.

KopbITeIHIBIIAN Kelle, MakKanaga KeNTIPUIreH HEeTi3ri TYXKBIPhIMIAPIbl KOPBITHIHBLIAYFA
KOHE OJlapJblH SKOHOMHKAHBI IUdpraHAblpy karmaibiHna Kazakcran PecnyOnukachiHIarbl
KOFapbl OUTiM Oepy kKyleci MeH eHOEK HAapBIFBIH OJAaH Opi JaMBITy YIIiH MaHBI3bUIBIFBIH aTarl
eTyre 0oaabl.

DKOHOMUKaHBI IU(PPIAHIBIPY TEK ChIH-TETeypiH FaHa eMec, COHbIMEH KaTap €1 YIIiH MaMaH-
JapJel HEFYPIIBIM carlaibl Jaspiiayibl )KOHE OJapbIH JNEMJIIK JeHrelae 0ocekere KabuIeTTUIriH
apTTBHIPY/ABl KaMTaMachl3 €T€ OTBHIPHIN, ©3iHIH OuTiM Oepy JKyieci MeH €HOEK HapbhIFbIH O3repTy
MYMKIHITiH Oingipeni. bimim Oepy Oarnmapiamarnapbl MEH JXYMBICIIEH KAaMTy CTpaTervsuiapbiH
U PIBIK SKOHOMHUKAHBIH TaJlalTapblHa OeWiMICY/IiH MaHBI3AbUIBIFEI TEXHOJOTHSHBIH KapPKBIHIBI
JaMybl JKaF1ailbIHa allKbIH 00J1a Tycy/Ie.

TaObicThl OeiliMaeny yuIiH Kyumi-xirepai OiniM Oepy Mekemenepi, OM3HEC >KOHE MEMIIEKET
apachIH/IaFbl BIHTHIMAKTACTBIKKA, COHJIAl-aK OutiM Oepy mpoiieciHe 3amaHayd HUPIIBIK TEXHOJIO-
rusiapsl OCJICeH I eHTI3yre >KYMBUIIBIPY KakeT. Tek ocpuraiiiia FaHa eNmiH TYpakKThl AaMybIH
KaMTaMachl3 €Tyre koHEe OHbI IUQPIIBIK AJYIpAIH ChIH-TereypiHaepiHe AalbIHayFa 601a bl

byn makana «9KoHOMUKaHbI LU(pIaHIBIPY KaFAalblHIa €HOEK HapblFbl MeH OiliM Oepy
KYHWECIHIH TEHrepiMJil e3apa ic — KMMbBUIBIH KaMTaMachl3 €Ty TETIr» (KapKpuianablpy ke3l — KP
FoutbiM xoHE oFapbl O11iM MUHUCTPAIrHIH Fbutbim komuTeTi) AP19676438 rpanTThIK *K00ach
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VJIK 336
PA3PABOTKA MEPOIIPUSATHIT HAITIPABJIEHHBIX HA VJIVUIIEHUE KAYECTBA
1 BE30IACHOCTH MOJIOYHOI IMTPOIYKIIUU

I'enibmanosa 3.C, JlateinmoBa M.A., Hypranunesa A.K.
KaparanquHckuii M”HAYCTpUAJIbHBIA YHUBEPCUTET,
(r. Temupray, Pecniybnuka Kazaxcran)

Annomauyun. B cmamve paccmampugaemcss KOMNIEKC OeUCmeUutl, HanpasieHHbIX Ha VIy-
weHue Kkauecmea u 0e30nacHOCmu MOJIOYHOU NPOOYKYUU HA 6CeX IMAnax npou3e00Cmad, om colpvsl
00 KOHEYH020 NPOOYKMA U COON00EHUSL MEHCOYHAPOOHBIX CIMAHOAPMO8 Oe30NACHOCMU NULEBbIX
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NPOOYKMO8, € Yeiblo MUHUMUIUPOBAMb PUCK 3A2PA3HEHUs U nomepu kayecmea. Paszpabomka no-
36071UM NPOU3BOOUMENAM MOJOYHBIX NPOOYKMOE 00OUMbBCS 8bICOKO20 KAYeCmead NpOoOYKYUuu, Ymo
npugedem K y8eiudeHuo Y0081emeopeHHoOCmu nompeoumenell u yKpenienuio ux 008epus K openoy.

Knrwouesvie cnosa: xauecmeo, MoniouHvle NpoOOYKMbl, YO0BIeMBOPEHHOCHb nompebumeretl,
Meponpusmus.

Annotation. The article deals with a set of actions aimed at improving the quality and safety
of dairy products at all stages of production, from raw materials to the final product and compli-
ance with international food safety standards, in order to minimize the risk of contamination and
loss of quality. This development will enable dairy producers to achieve high quality products,
leading to increased consumer satisfaction and brand trust.

Key words: quality, dairy products, consumer satisfaction, interventions.

KayecTBO mpoayKIUK SBJISIETCS OJHUM M3 OCHOBHBIX 3JIEMEHTOB KOHKYPEHTOCIIOCOOHOCTH.
[ToBpllIEHNE KadecTBa MPOAYKLHMHM — HEOTbEMJIEMas 4acTh CTPAaTErMu KOMITAHWHM, HEO0OXOJUMOe
yc0BHE NOBbILEHHs 3((EKTUBHOCTH POU3BOCTBA U yBeJIMYEHUs Ipubbuin [1].

KauecTBO nmpoaykuuu sBisieTcs MOKa3aTeIeM AeATeIbHOCTH KoMilaHuu. [loBblienne kauect-
Ba MPOJYKIMHU SABJSETCA OJHUM M3 BaXHEHIIHUX COCOOOB KOHKYPUPOBAaTh, 3aBOEBBIBATh U COXpPa-
HATH TMO3UIMH Ha pbIHKE. KOHKypeHTOCTIOCOOHAst MPOAYKIMs 00ECTIeYMBAET MOCTOSIHHYIO (pHHAH-
COBYIO CTa0WJIBHOCTh KOMIaHUU. BBIBO Ha PBIHOK BBICOKOKaU€CTBEHHOM MPOIYKIUU CIOCOOCTBY-
€T YBEJIMUEHUIO NIPOAAK U MPECTHKa KoMnaHuu. Eciiu npoAyKT MHUPOKO M3BECTEH CBOMM KauecT-
BOM, KOMIIAHUU HE MPUIETCA TPATUTh MHOT'O JICHEr Ha PeKjaMy WM IPOU3BOJIUTH JIOPOTYIO yIia-
KOBKY JUIsl IpUBJIEUEHUS MTOKynaresnei. [loBblenne kauecTBa NpoAyKIMHU — 3TO MPOLIECC, HallpaB-
JICHHBI Ha MaKCHUMAaJIbHO IOJHOE YIOBJIETBOPEHHE NMOTpPEeOHOCTEH MOTpeOuTesnel, BKIHOUAIOIINM
B ce0s yIydlIeHne MOKa3aTesiel KauecTBa y)Ke BBIITycKaeMon npoaykuuu [2]. OxHuM U3 BaxHEH-
IIMX OPraHOJIENITHYECKUX MTOKa3aTeel MUIEeBOro MpoyKTa sBJISIETCS €ro KOHCHcTeHIus [3].

Tabnuya 1
OpraHosienTHYECKUE NMOKA3aTEIU
HaumenoBanue Hopwma ju1g mosoka, copra
IOKa3arens Bricuero | ITepsoro | Broporo Hecoprosoro
Hannuue
OnHopoaHas )KUAKOCTb 0€3 0ca/lKa U XJIOMbEB. XJIONIbEB OeJKa,
KoHncucrennus
3aMopaxMBaHUE HE JOIyCKAETCs MEXaHUYECKUX
npuMecen
. BeIpaxeHHBIM
YucrTslii, 0€3 NOCTOPOHHUX 3allaX0B U IPUBKYCOB, .
Bkyc u 3anax . KOPMOBOM
HECBOMCTBEHHBIX CBEKEMY HAaTypaJIbHOMY MOJIOKY.
IIPUBKYC U 3a1ax

ITockompKy B mporiecce MPOM3BOACTBA MPOIYKT YacTO IOABEPTaeTCss MEXaHUUECKOMY BO3JIEH-
CTBHIO, YTO JI€JaeT ero OoJjiee PhIXJIBIM U MEHEee BS3KUM, BO BpeMs XpaHEHHUs MPOAYKTa MOXKET Mpo-
W30UTH OTJIENICHNE CHIBOPOTKU. PerynmmpoBanue KOHCUCTEHIIMN TAKUMH MEPOTIPHSTHSIMH, KaK 000D
TEXHOJIOTMYECKHX MPUEMOB 00pabOTKH, 3aKBACOK, MOBBIIIEHHE COJIEPKAHMS CYXUX BEIIECTB B MOJIO-
K€, HE 1IaeT JOCTaTOYHOro 3(pdekra B KpyMHOTOHHAKHOM ITPOU3BOJICTBE TAHKOBBIM CIIOCOOOM.

[Touck npyrux myTed yiydlieHus U cTaOMIn3aluy KOHCUCTEHLIMHU TI0Ka3ajl, YTO UCIOJIb30Ba-
HUE KOMITOHEHTOB HEMOJOYHOTO TPOHMCXOXKICHHS, B YACTHOCTH 3aryCTHUTENICH M CTaOMIIN3aTOpOB,
OKa3bIBAaeT 3HAUNTENILHOE BIMSIHME HA KOHCUCTEHIIMIO TOTOBOTO MpoaykTa. [loaTromy npezcrasisier
WHTEPEC PACCMOTPETh CTETICHB BIMSHUS CTA0MIN3aTOPOB Ha (DOPMUPOBAHHIE KOHCHCTEHIIHH.

Crabunusarop numeBoi (ot nat. stabilis — «yCTONUMBBEII») — 3TO BEIIECTBO, 0OECTIEUNBAIO-
IIee arperaTuBHYI0 YCTOMYMBOCTh MHTPEAMEHTOB (CITOCOOHOE MPOTHBOCTOSATH WX CMEIIMBAHHIO),
yIy4IIaonee BHEIIHUN BUJI U CIIOCOOCTBYIOIEE IITUTEIHHOMY COXPAaHEHHIO TPOAYKTOB MUTAHUS.
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CraOunu3aTopbl MPUMEHSIOT MPH MPOU3BOACTBE KUCIOMOJIOYHBIX HANUTKOB, TJIABHBIM 00pa-
30M HOT'YpTOB, JUIf IPEIOTBPALICHUS OT/CJICHUS CHIBOPOTKH U YJIyUIlIEHHs] KOHCUCTEHIIUU U BS3KO-
CTH IIPOAYKTA, KOTJ]a 3TOT0 HEBO3MOXKHO JIOCTUYb TEXHOJIOTMYECKUMHU U TEXHUYECKUMU CPEACTBAMM.

Hcnonb3oBaHue CTaOMIN3UPYIOIIKX 100aBOK CIIOCOOCTBYET YIYYIIEHUIO CTOMKOCTH MPOTyK-
Ta IPU XPaHEHUH, YTO M103BOJISIET YBEIINYUTH CPOK TOJAHOCTH MOCIIEIHUX.

B mensx coBeplIeHCTBOBAaHMS PE3EPBYapHOIro CIOCOOa MPOM3BOJCTBA KUCIOMOJOYHBIX Ha-
MUTKOB ITyTE€M LIEJICHAPABICHHOTO YIIYUIICHUS U MOBBIIIEHUS CTA0MIBHOCTH KOHCUCTEHIIUU TOTO-
BOM MPOJIYKIIMU B T€YEHUE AJTUTEIBHOIO CPOKA XPAHEHMs 3@ CUET IPUMEHEHUS CTAOMIIU3UPYIOLINX
100aBOK OBUIH PEUICHBI CIEIYIONINE 3aJauu:

" ONpENENsUINCh OCHOBHBIE IapaMeTpbl TEXHOJIOIMYECKOro Ipoliecca, BIUSIONIME Ha
CTPYKTYpPHO-MEXaHNUUECKHE XapaKTEPUCTHUKHY;

" ONTHUMM3UPOBAIKCH PELENITYPhl U pa3padaThIBAIMCh TEXHOJOTHUYECKUE PEXUMBI ITPOU3-
BOJICTBA KHUCJIIOMOJIOYHBIX HAITUTKOB, 00ECIIEUHNBAIOIINE BICOKOE KAYeCTBO X KOHCHUCTECHIINH, CTa-
OUJIBHOE B TEUEHUE YBEIMUYEHHOI'O CPOKA XPAaHEHHUS.

B kauectBe CTaOMIM3aTOPOB KOHCHCTEHLMHU MHOIrypTa, BbIpaOaTbIBAEMOIO pPE3EpBYapHbIM
CIoco0OM, MpeaaraeTcs BHECTH CIIECAYIOIIME MUILEBbIE T'MIPOKOJUIONAbL: XaMyilnbcuoH RABB —
CMecCh JKeJaThHa, ryapoBoi kamenu E 412, moguduuupoBanHoro kpaxmana E 1422. Beibop nas-
HOMW IpyIIibl TUAPOKOJJIONIOB OOYCIIOBIIEH CIAEAYIOIMMHU Npu4YuHamMu. JKenaTtuH u Kpaxmajia Hau-
OoJiee enIeBbIe U PaCIpOCTPAaHEHBI HA MEPOBOM PBIHKE.

[TosiBneHre BKyCcOBBIX A€(EKTOB Yallle BCEro 3aBUCUT OT KauecTBa M YUCTOTHI 3akBacku. I1o-
SIBJICHUE ITy3BIPHKOB ra3a B TBOPOI'€ CBUIETEILCTBYET O HAJIMUMU B 3aKBACKE NOCTOPOHHEN MUKpO-
¢bnopsl uaKn HeAPHEKTUBHOM MacTepu3aui Mosioka. KauecTBo 3aKkBacCKu MPOBEPSIOT KaXK/bIi JI€Hb,
OTIpeJIeIIsAs €€ aKTUBHOCTD (CPOKU CO3PEBaHUs, KUCIOTHOCTD) U HAIMYHE MOCTOPOHHENH MUKpOdIIO0-
pbl. JlehekThl KUCIOMOJIIOUHON MPOAYKIIMM BO3HUKAIOT B pe3yJIbTaTe UCIOIb30BAHUS HEKAUeCTBEH-
HOTO CBIpbS, IeHCTBUSI OaKTEpHAJIbHBIX 3aKBACOK, a TAKXKE HApYIICHUs TEXHOJIOTMUYECKUX YCIOBUI
IIPOM3BO/ICTBA UJIM HECOOIIIO/ICHUS! YCIIOBUN OXJIaXI€HUS.

Kak Obu10 mokazaHo paHee, Ha BKYC CHUJIBHO BIMSIET KHCIOTHOCTh. [IpexxaeBpemMeHHoe oxiia-
KJIEHUE CKBAIIEHHON CMECH MOXKET MPUBECTH K JajbHeHIel Ku3HecnocoOHONH aKTUBHOCTH 3aKBa-
CKU U MOBBIIIEHUIO KUCIOTHOCTH NMpoiykTa. OKOHUaHUE CO3pEBaHMsI 3aBUCUT OT 00pa30BaHuUs JOC-
TaTOYHO TOJICTOTO CTyCTKa M KMCIIOTHOCTH, KOTOopas cocrasiseT 75-85 oT.

Jly1s penoTBpalleHNsl CHU)KEHUS KauecTBa, B PE3yJIbTaTe MOBBIIIEHUSI KUCIOTHOCTH, Ha 3Ta-
1€ BHECEHUSI CYyXUX KOMIIOHEHTOB BBOJIST PETYIATOPBI KUCIOTHOCTH.

Ha coBpeMeHHOM KOHKYPEHTHOM U JUBEPCU(UIIMPOBAHHOM pPBIHKE NEepepadoTKa MOJIOYHOMN
OPOAYKIMH TpeOyeT TMOKOro M WHHOBALMOHHOIO MOJX0/a K IUIAHMPOBAHUIO M SKCIUTyaTalluu
TPEIIPUSTHSL.

Moso4HbIe TPOIYKTHI yXKe JTaBHO CTaJIM MOMYJIspHOHN kaTeropuei morpeduteneil. Kak u Bo
MHOTHX JIpYTUX OTpacisiX, B MOJIOYHOW NMPOMBIIIJIEHHOCTH BO BpeMsI MaHIEMUU IPOU3O0ILIN 3HAYU-
TEeJIbHBIE CIBUTH — U BCE B €€ M0jb3y. JloNrocpouHble pe3yibTaThl TAKOTO U3MEHEHHs MTOKYNaTellb-
CKHX IPUBBIYEK [MOKA HEU3BECTHBI, HO B TO € BpeMsl Mbl HAOIIOAaeM OTACIbHYIO MOTPEOUTEN b-
CKYIO TEHJICHIIMIO B MPEJIOKEHHUSIX MOJIOYHOTO MOJIOKA € JJOOABIEHHONW CTOMMOCTBIO, TAaKUX Kak
T€, KOTOpbIE PEKIAMUPYIOT JOMOJHUTENIbHbIE NMUTATEIbHbIE MPEUMYIIECTBA WM IMPEUMYILECTBA
11 IPOU3BOIUTEIBHOCTH.

JlocTikennst B MeToAax 00pabOTKU JAal0T MPOAYKITHIO 00Jiee BRICOKOTO KadecTBa. HoBbie Me-
TOJIbI 00pabOTKM MOTYT MOMOYb COKPATUTHh KOJIMYECTBO OTXOJIOB U YBEIMUYUTH MIPOU3BOICTBO MO-
Joka ¥ 3(QPEeKTUBHOCTH Mpolrecca. B 1enoM, MonouHas MPOMBIIIJIEHHOCTh MEPEXKUBAET MEPHO
pocTa ¥ HHHOBALUH.

UToOb! HCTIOTB30BaTh 3TH U3MEHEHHUSI HA KOHKYPEHTHOM U Bce Ooliee AUBepCcu(UIIMPOBAHHOM
pBIHKE, NepepaboTyMKaM MOJIOYHOW MPOJYKIIMM HEOOXOJUM TMOKHMI W MHHOBAIIMOHHBIM MOJXOA
K [JTAaHUPOBAHUIO M AKCIUTyaTaluu npeanpustuid [4]. Moaoko mpoXoAuT HECKOJIbKO ATarnoB o0Opa-
00TKH, YTOOBI COOTBETCTBOBAThH TPEOOBAHUSAM KaueCTBa U HOPMATUBHBIM TPeOOBaHUSM [5].

ABTOMaTH3aIMsI HA MOJIOUHBIX 3aBOJAAX UI'PAET BaXXHYIO POJIb B 00eCreueHUH 0e30I1aCHOCTH
MUIIEBBIX MPOIYKTOB, 0€30MaCHOCTH 000PYAOBAaHUS U MEpCOHaNa, o0ecrednBas MpU ATOM MOBTO-
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PSAEMOCTh U HAJEKHOCTH MPOIECCOB JO3UPOBAHUS, ACTepU3aUU WiIH 0e3pa300pHO MOWKH, YTO
MPAKTUYECKH HEBO3MOKHO MIPU PYUYHBIX onepanusix [6, 7].

ABTOMAaTU3UPOBAaHHOE 00OPYIOBAHHUE MOXKET KOHTPOJIMPOBATH PE3EPBYapPhl U CUCTEMBI, UYTO-
Obl 00eCeYuTh OUMCTKY, 3allyCKaTh CIOXKHBIE aBapUilHbIe CUTHAJbI, YTOOBI MPEIyNPEANUTh, €Clu
MPOAYKT HAXOAUTCS 3a MpEIeiaMHd TEeMIIepaTypHO 30HBI 0€30MaCHOCTH, W TapaHTUPOBATH, YTO
CUCTEMBI He HaXOJIATCS MO N30BITOUHBIM JIaBJICHHUEM WJIM HE MOJIBEPKEHbI PUCKY pa3phIBa.

[Tpu paccMOTpeHUH BOMpPOCa O BHEAPEHUN aBTOMATHU3AIMH 1IENIbI0 00bEKTa SIBIISCTCS JOCTH-
KEHHE MPAKTUYECKOr0 YpOBHS aBTOMATHU3AlMM, KOTOPBIA YpaBHOBEIIMBAET KAalHUTaJIbHBIE U JKC-
ITyaTallMOHHBIC paCXOdblI.

Uem 6o0s1bllle aBTOMATU3ALKS UCTIOIb3yeTCS HAa MOJIOYHOM 3aBOjie, TeM OOoJIbllle OH MOTEHIIHU-
QJIBHO MOKET COKOHOMHTH C TEYCHHEM BPEMEHH, B TOM YHCJIC: CHIDKEHHUE 3aTpaT Ha pabouyro CHITY;
yIlydllleHHas MPONYyCKHAasl CIIOCOOHOCTD; YIpeXAarollee TEeXHHUYecKoe oOcCiIyXHuBaHHE; Oe3zomac-
HOCTb IIPOJIyKTA.

Cucrema ynpaBieHUs] KOHTpoJeM KadecTBa. KauecTBO He BO3HUKAET CIIy4ailHO, OHO JIOJIKHO
OBITh 3aIUTAHUPOBAHO. YTIPABJIICHWE KOHTPOJIEM KavyeCcTBa BKIIOYACT B ce0s IJIaHUPOBAHUE, KOH-
TPOJIb Ka4eCTBA U yIy4IICHHE KauecTBa.

B cBoro o4epeab, KIIIOYCBBIMU 2JICMCHTAMU BHCAPCHHA CTPATCTUUCCKOr'o IMJIaHUPOBAHUA Ka-
YyecTBa B MacliTa0ax Bceld KOMITAHUU SIBJISIIOTCS BBISABIICHUE KIMEHTOB M UX MOTpPEeOHOCTEN; ycTa-
HOBJIEHHE ONTHMAJbHBIX IieJiell B 00JacTU KauecTBa; CO3JaHUE M3MEPEHUM KauecTBa; MPOLIECCHI
TUTAHUPOBAHUS, CIIOCOOHBIE 00ECIIEUUTh JOCTHKEHHE 1Ieei B 00JacTH KauecTBa B yCIOBHIX JKC-
IryaTalnuu; O6CCHC'—II/IBa$I IMOCTOAHHBIC PE3YJIbTAThl B BUAC YBCIMUYCHUA J0JIM PbIHKA, IIPpEMHUAJIb-
HBIX II€H ¥ CHUKEHHSI KOJIMYeCTBa OIIMOOK B 0(hrce 1 Ha TPOU3BOJICTBE.

Kaxxnprit U3 3TUX Tpex MpoIeccoB, UMEET MOAMHOKECTBA: MPOIIECC TIIaHUPOBAHUS KayeCcTBa:
orpejieNieHUe eei B 00JIaCTH KauecTBa; pa3paboTKa MIIaHOB IS JOCTHXKEHUS ITHUX IIeJIel; orpe-
JIEJIEHUE PeCcypcoB JUIsl JIOCTHIKEHUS IieJIel; NpEeBpalleHUe Led B KayecTBO; MPOLIECC KOHTPOJISA
KauecTBa: OLEHUTH MPOIIECC; CPABHUTH MPOU3BOAUTEIBHOCTh C MOCTABICHHBIMU EISIMH; MIPOLIECC
yIIy4IIEHUs] KauecTBa: CO3/JaHUE MH(PACTPYKTYpHl JUIsl €KETOJHOTO MOBBIIIEHHUS KauecTBa; OIpe-
JieNieHne KOHKPETHBIX MOTPEeOHOCTEN B MPOEKTaX MO YIY4IICHUIO; AJs KaKIOro MPOEKTa CO3/aTh
IMPOCKTHYIO KOMaHAYy C YCTKUMU 00s13aHHOCTIMHU AJIg YCIICHIHOTO 3aBCPUICHUA IMTPOCKTA. bonpmmH-
CTBO MPOOJIEM BO3HUKAET M3-3a IJIOXOTO YIPABIEHUs, a HE N3-3a HEKaUeCTBEHHOU paboTHlI.
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VK 338.001.36 .
KIIACCUOUKAIUA THOPOPMALTMOHHOMU BA3bI AHAJIN3A
®UHAHCOBO-XO3MCTBEHHOM JEATEJbHOCTH IPEIIPUSATUAA

uba E.®.
Exunbacty3ckuii ”H)KEHEPHO-TEXHUYECKU HHCTUTYT uMeHH akanemuka K.M. Carmaega,
(r. Dxubacty3, Pecrrybnuka Kazaxcran)

Annomayua. B cmamve paccmompenvl 6onpocvl ombopa, Xpamenus, yeHHoCmu uHgopma-
yuu. Coenana Kraccupuxkayus UCMOUYHUKO8 0A3bl OAHHBIX OJIsL AHAAUZA OMYEMHBIX UHPOPMAYUOH-
HbIX noKazamejietl, OnpeoeiéH coOCmas 6HEWHUX, d MAK#Ce 6HYMPEHHUX UCIOYHUKO8 UHpOopMayul,
obecneuusaroueli OYyeHKy UHAHCOB020 COCMOSIHUSL U npoyecc obpabomku ungopmayuu 6 ooaac-
mu 6yxXeanmepcKoeo yuema u QUHAHCOBOU OMYEMHOCIU.

Knrwouesvie cnosa: ungpopmayuonuas 6a3a, uCmoyHuKU UHGOPMAyUU, anaiu3, X03suUCmeeH-
Has 0esmenbHOCMb, Klaccugurayus, smanst 06padbomru ungopmayuu, yuém.

Annotation. The article discusses the issues of selection, storage, and value of information.
The classification of database sources for the analysis of reporting information indicators is made,
the composition of external as well as internal sources of information providing an assessment of
the financial condition and the process of processing information in the field of accounting and fi-
nancial reporting is determined.

Key words: information base, information sources, analysis, economic activity, classification,
stages of information processing, accounting.

KoHnTpoib obecrieunBaet 11es1€Boe yIpasJisiiolee BO3IeHCTBUE HAa peanpuaTue. TeM caMbIiM
obecreynBaeTcsl COXpaHeHUe ero craryca. YIpaBileHue OCHOBaHO Ha mHpopmauuu. Mudopmarms
3aKiIovaeTcs B cOope JaHHBIX MO OOBEKTY MCCIIENOBAHMS, UX XpaHEHUH U oOpadotke. LleHHOCTH
uHpopMalMU 3aKioyaercs B €€ cTouMocTH. CTOMMOCTh HH(GOpPMAIIMK 3aBUCUT OT BPEMEHH €€ T0-
JTy4yeHus, GaKTUYECKUX 3aTpaT, CBSI3aHHBIE C aHAJIW30M PBIHKA, BPEMEHU OIJIaThl KOHCYJIbTaHTOB,
o6paboTtku. MHpOpMaLIMIO CUUTAIOT PECYPCOM COLMAIBHOTO pa3BUTHs. DTa HHGopManus pasHo00-
pa3Ha. OHa pazjeneHa Ha MHQOPMAIMOHHbIE XapaKTEPUCTUKU HAYKH, TEXHOJOTUH, MPOMBIIIIECH-
HOCTH, yIPaBJIEHMsI, SKOHOMUKH, OOIIeCcTBa U MpaBa. To €cTh 3aBUCUT OT THIIA YEJIOBEUECKOM /1es-
TEIbHOCTH, KOTOPOM OHA CIIYKHUT. AHaIM3 OCHOBaH Ha 0a30Boil MHPOpMaIMoHHOM cucteme. Ha ero
pe3yabTaTax MPUHUMAIOTCS yIpaBieHdeckue pemeHus. Knaccupukanus MCTOUHUKOB Oa3bl JaH-
HBIX JIJIS1 aHAJIM3a OTUYETHRIX MHPOpMalMOHHbIX nokazateneit (OM/]) nokazana Ha pucynke 1 [1].

WurdopmannoHHasn 6a3a aHATH2a (DHHAHCOBOTO COCTOSHHS NPeINpPHATH

BHEYHETHEIE YHETHBIE [LIAHOEBIE
- OMepaTHEHAA OTHETHOCTE, - HOpMATHEHEIE
- ¥CTAE OpraHH3alHi -
¥ b HHH, - GCHOBHEE QopME ByiranTepcro i MATEPHAMEL
ONEPATHEHEE INIAHE, ~TEKYIIH
FD)TUI{UJIBI C06p A, CTHETHOCTH, = -
m . P - NOKYMEHTEI CTATHCTHYE CKODD VIETA, e e
-X03AACTEEHHEIE MNaHeL
- NEPEXYHAA ¥4 eTHAA
AoTrOEapa. 0Ky MEeHT LI, IPOEKTHPYROLIHE
27 AHHA.

Pucynox 1. Knaccugurxayua ucmournuxos ungopmayuonuou o6asvt onsi AGX/[I1

Nudpopmanus ans ananuza OCII — 310 unpopmanus o pyHKIHUAX SIKOHOMUYECKOTO 00BEKTA.
[IpenocraBnenue wHpOpMAIUKA B 00JIACTH SKOHOMHUYECKUX MEXaHHU3MOB CTANO 0OJee CIIOKHBIM
nporeccoM. OH CBsSI3aH C MPSIMBIM yBEIIMUYEHUEM YKOHOMHYECKOW WHMOpMAIMU XO035SHCTBCHHOU
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JEeSTEIbHOCTH, CO3/1aBasi METO/Ibl KOHTPOJISI OpraHu3aliy U ayauTa. B To ke Bpems, LieneBas 3a1a-
ya ayauta WHPOPMAIMOHHON OE30MacHOCTH 3aKJIFOYAaeTCsl B TOM, YTOOBI MHPOPMHPOBATH O CO-
CTOSTHUH TIpoBepseMoro o0bekTa. Kpome Toro, oHM 00ecieynBarOT yCIeuHyo padboTy, codmoaas
HOPMBI KOPIIOPATUBHOI'O SKOHOMHMYECKOI0 MEXaHU3Ma.

DKOHOMHUYECKHE TTOKA3aTeNId MOTYT OBITh KJIAaCCU(UIIMPOBAHBI B COOTBETCTBUH C PA3IHYHBbI-
MU kputepusMu. CoriacHO QyHKIUSAM YIpPaBJICHUs, OHU pa3ZielieHbl Ha IUIAHOBBIC U HAa YYETHBIC.
Wudopmanus o MIaHOBBIX MOKA3aTENSAX OMUCHIBACT SBJICHHS U COOBITHS, KOTOPHIE JOJKHBI OBITh
coBeplIeHbI B OyaymeM. B cucteme ynpasienus 3ta nuHpopmanus cBi3aHa Hanpsamyro. B kauectse
nepexoa OT PaCUIMPEHHOTO PYKOBOJCTBA IO UEPAPXUU OHA CTAaHOBHUTCS Oosee moapoOHou. OxBa-
ThIBaeT Oosiee KOpOTKHE mepruonbl. COrnacHO YpOBHIO yIpaBiieHUs MH(OpMaIuei, OHa BKIOYAeT
BUJICHUE B NEPCIIEKTHBE, TEXHOJIOTMH M SKOHOMMKY B KaJleHJIapHoM mnepuone [2]. HopmaTuBHas
uHpopManus 0ObIYHO BKIIIOUYAET B Ce0sl KPUTEPHM JUISl PEIICHUS TEXHUYECKUX 3a/lad, CBA3AHHBIX
¢ mpoekTHupoBaHueM. K HUM OTHOCSTCS, HallpuMep, crienupuKaiy MaTepruaia IoTpedieH s, crie-
nuUKaMK 3aTpaT Ha pabodyro CUIYy M CHelM(UKALUU MTOCIEONEPALUOHHBIX POLECCOB. AHAIN-
THYecKass HHGopMalus MOSBIISAETCS U UCHOJIb3YeTCs JUIsl OLEHKU IPOLIECCOB aHaiu3a. byxranrep-
CKasl WJIM y4ETHas 3alMCh J0JDKHA OTPakaTh SKOHOMHUUYECKYIO AEATEIbHOCTD, SIBJICHUS U IPOLIECCHI.
Omna pa3zzgeneHa Ha MPOILECCH, OYXTalTEPCKUN y4eT W CTAaTUCTHKY. bonbinas yacte yuera uHpOp-
MallM¥ B OCHOBHOM BKIIIOYAeT B ceOs yueTHyr MHpopmauuio. B cucteme Oyxrairepckoro yudera,
nHbopManus paszesicHa Ha BXOISAUIYIO U BBIXOASAIIYI0. BHyTpeHHssI uHpOpMaLus CONEPKUT OC-
HOBHYIO MHGpopMmanuoo. EE momyyaroT B XoJe €XEIHEBHOTO ONEPATUBHOIO Y4eTa W U3 JAPYIHX
(YHKIMOHATBHBIX CUCTEM MPEINPUATHS. DTO OTHOCUTCS K TAaKUM CHCTEMaM, KaK IUIAaHHUPOBAHUE,
KOHTPOJIb U PA3JIMYHBIM peecTpaM, HecyluM uHpopmanuoo. MHpopmanuio o BHEIIHEH cpese mo-
Jy4yaroT UX pa3jIM4YHbIX JUPEKTUB BbIlIECTOALIEH opranu3anuu. [lomyyaroT cBeneHus o NocTaBUIu-
Kax M kimeHTax. OHa BKJIIOYAET Takke OaHKOBCKYIO MH(popMaluio, nHpopmanuio o 1neHax. Eciu
nHpOpMaNKs BHEIIHETO XapaKTepa HOCHT BEPOSATHOCTHBIA XapaKTep, TO 3HAYUT, YTO OHA MOXKET
OBbITH CIIOPHOM, HEMOJIHOW WM HETOYHOW. BHyTpeHHss mHpopManus AOKHA ObITh MOJHOU, TOY-
HOM, HaJle:KHOHU U akTyasbHOH [3]. MH(popManus, coOpaHHasi M IpoaHaJIM3UpOBaHHAs B XOJI€ ayIH-
Ta, OOBIYHO SIBJIIETCSI OCHOBOM JUIs (pOpMUPOBaHMS ayIUTOPCKUX BbIBOJOB. OHM Ha3bIBAlOTCA ay-
JUTOPCKUMU JI0Ka3aTeIbCTBAMHU. AYIUTOPCKHE IaHHbIE MOTYT ObITh BHYTPEHHHUMH, BHEIIHUMU
WK cMelaHHbIMU. CocTaB BHEIIHUX U BHYTPEHHUX MCTOUYHUKOB MH(OPMAIIMH, OITBEPHKAAIOLINX
OLIEHKY (PMHAHCOBOI'O MOJIO’KEHUS YMUTEHTA, TIOKa3aH Ha pUCYHKe 2 [4].

OneHka (UHAHCOBOTO COCTOSIHUSI OCHOBBIBAETCS Ha BHEIIHMX M BHYTPEHHUX HMCTOYHHMKAX
nHpopmanuu. BHyTpeHHUEe NaHHbBIE ABISAIOTCA MH(OpMaLMEn, MOJydeHHON B yCTHON (opMe niau
’Ke NMUCbMEHHOH. BHenHue naHHble — 3TO MH(pOpManus, NOJy4eHHass OT TPEeThbuX Juil. Yare 3To
nucbMeHHasi (popma, OOBIYHO OCHOBaHHAs HAa MHCHMEHHOM 3alpoce ayJAUTOPCKON OpraHHU3aIlvu.
YroObl caenaTh OOBbEKTHBHBIE BBIBOJBI, ayAUTOPbI JOJKHBI COOMpATh JTOCTaTOYHOE KOJIUYECTBO
COOTBETCTBYIOIUX Jl0Ka3aTenbCcTB. CleaoBaTenbHO, X COOTBETCTBHE Oy/I€T OCHOBAaHUEM I BbI-
IIOJIHEHUS CTaHIapTOB NU3MEPEHUS KaueCTBa.

HMuad opmaipioHHoe 00e criedeHHe OL[eHKH
(pHMHAHCOBOTO COCTOAHHA

SupemgHTeTEHEI e
IO KYMEHTEL
PUeTHAaR DOMHTHEA
Ey®T anTep cikaa |
HHaHC0Bad 0TIETHO CTE
HopmaTHBEH 0-TLTaHOBas

HMudopmanua o
OO EHHH Jerl B
cTpaHe H B 0Tp aciIH
ITonowenHe OeT Ha DEIHK e
KanuTana, b oHJ0E0 M
PEIHEES

IaHHble 0 pYKOBOACTEE, HHPOP MaH A
EeAyILHK CIeLH aTH cTax, Tlp ouad BHyTPeHHAA
AKITHO HEPAX H HHPOPMAHA
HHEECTOp &%
HMudopmaiua o
KOHTP&r eHTax H

wlmqypemax \\

Pucynox 2. Cocmag eHewnux, a maxoce HympeHHUX UCIMOYHUKO8 UHDOpMAyUL,
obecneyusaiowell OYyenKy QUHAHCO8020 COCMOAHUSA
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OCHOBHBIMU PETYISITOPHBIMU KOMIIOHEHTAMH YYETHOW HH(OPMAIINH SBISIOTCS (PMHAHCOBBIC
otyeThl. GUHAHCOBAS OTYETHOCTH COOTBETCTBYET OOLIMM MOTPEOHOCTSIM OONBIIMHCTBA MOJIH30Ba-
teneir. Ho oHa He BKIIOYaeT BCIO MHGPOPMAIUIO, HEOOXOAUMYIO JUISl MPUHSATUS IKOHOMUYECKUX
pemienuii. [IpuunHa B TOM, 4TO OHA OTpaXkaeT (PMHAHCOBBIE PE3YIbTATHI MPOULIOTr0 coObITHS. UTO-
OBl TIOJTOTOBHUTH U TPEJCTABUTHh (DMHAHCOBBIC OTYETHI HAMPSMYIO, ITOJIH30BATEIINU MOTYT MOJTYYHUTh
JOCTYII K COOTBETCTBYIOMIEH nHpopmanuu, Tadimna 1 [5].

Tabnuya 1
NudopmaTtuBHOCTh PUHAHCOBOM OTYETHOCTHU ISl TIOJIL30BATEIIS

WNudopmanus, KOTOPYIO MOKET IMOIY4UTh

HanmenoBanms (bOpMI)I OTYCTHOCTH
I10JIB30BaTC/Ib

[onoxxenne npeAnpusTHI B 001acTH (pUHAHCO-

Byxrantepckuii Oananc
BOT'O Pa3BUTHS

Ot4er o0 MpuOBUISIX U YOBITKAX Pesynbrarer @ X1
OTt4er 0 IBMKEHUH JIEHEXHBIX CPEACTB JluHaMuka nokasaresei
AMUTEHTA (MHAHCOBOI'O MOJIOKEHUS
OTueT 00 M3MEHEHHSIX B CpeNICTBaX (KamuTaie) @DUHAHCOBBIN CTATYC

Wudopmanus 00 5MUTEHTaX S3KOHOMUYECKHX PECYPCOB, a TAKXKE UX CIOCOOHOCTH MEHSTH ITH
pecypchl, IOMOKET IMpeacKa3aTh CIIOCOOHOCTh OPraHU3alliK CO3/1aBaTh CPEICTBA M DKBHUBAJICHTHI
B Oyaymmx (GUHAHCOBBIX CTPYKTypax. OHa MOXKET IOMOYb ONPENENIUTh OYAYIINN CIIPOC Ha KPEIUT
U pacnpejenenue Oyayux y4acTHUKOB (DMHAHCOBBIX ONEpaluii MO IEHEKHBIM IMOTOKaM. JTa UH-
dbopmanus TaKke MOKET OBITh MCIIOJIb30BaHA ISl ONPEACTICHHUS CIIOCOOHOCTH OpPTaHU3aIlUH MOJTY-
YHUTh JOMOJHUTENbHbBIE CpeACTBA. JTa HH(OPMAaLKS B 00JACTH JAHHBIX O JTUKBUIHOCTH M BO3MOXK-
HOCTSIX KOMIICHCAITH, HE00X0IMMa IS OTIPEICIICHNUs TIOTEHIINANA TUIATeKECTIOCOOHOCTH.

B 1ienoM MMKBUIHOCTB MpeoiaraeT UCIOIb30BaTh UMEIOIIUECs B Oy1yIlleM CpeiCTBa Mocie
MOTalIeHMs] 0JIra B TeUeHUe AToro nepuoja. IlnaréxecnocoOHOCTh MpeanosaraeT BO3MOXHOCTH
BBINOJIHUTh CBOM 0053aTeNbCTBA B TEUEHUE JUINTENILHOrO BpeMeHu. VHpopmalus o 1esTebHOCTH
OpraHM3alu, 0COOEHHO €€ PeHTAa0eNbHOCTH, OYEHb Ba)KHA JUISl OLIEHKH MOTEHIMAIBbHBIX U3MEHeE-
HUH B CYLIECTBYIOIIHUX DKOHOMHUYECKUX pecypcax. ITO peCcypchl, KOTOPbIE MOXHO KOHTPOJIMPOBATh
B OynyimeM. B cBs3u ¢ 3TUM O4YeHb BaXXKHO MH(OPMUPOBATH MOJIH30BATENS C PE3yIbTaTaMH MOCIE-
HEero MH(OPMaTUBHOTO NEPHO/A.

Pesynprarer @ X/ napOpMaTUBHO OYEHB TIOJIE3HBI JISI OLICHKH TTOTCHIIMAIbHBIX H3MEHEHHM
B SKOHOMHYECKUX PECypcax, KOTOpble MOTYT OBITh NMPOCIEXKEHHbI B OyaymieM. B ¢Bs3u ¢ 3TUM Hano
CPaBHUTD UX C pe3yjibTaTaMu 3a npeasiaynmii nepuoa. Pesynasrarsr @XJIII Moryt ObITH HCTIONB30-
BaHbl JUIsI IPOTHO3UPOBAHUS CIIOCOOHOCTH T'€HEpUPOBATh JACHEKHBIN MOTOK 33 CYET MMEIOLIUXCS
pecypcoB. Onenka 3¢(HEKTUBHOCTH JOMOJHUTEIHHOTO pecypca il OpraHu3aliil TakyKe BaXKHO.
WNudopmanus o IBUKEHUU JACHEKHBIX CPEJCTB SMUTEHTA SIBJISIETCS HEOOXOIUMBIM YCIOBHEM IS
OLIEHKH WHBECTUIUH, (UHAHCOB U ONEPAIOHHON JesTeNbHOCTH. JTa HHPOpMalHs, KaK MIPaBuiIo,
OCHOBA JUISl OLIEHKH TeX MOJb30BaTelel, KOTOpble UMEIOT COCOOHOCTh T€HEPUPOBATH JCHEKHbIE
CPEICTBA U UX DKBUBAJICHTHI.

duHaHCOBasE OTYETHOCTD JIOJDKHA BKIIIOYATh B c€0s1 2JIeMEHTHI MHTepnpeTaunu. OHa pacKpbl-
BaeT IOJIOKEHUSI YYETHOW MOJMTUKHU U APYTyI0 BakKHyI0 mHpopmanuto. Hanpumep, nosicHuTeNb-
Hbl€ MHCTPYKIUU MOTYT COJAEpXkaTh JOMOJHUTEIbHYI0 MHPOpMAIUIO0 O OajaHcax M MPOLEHTHBIX
cueTax M yObITKax. BakHO, 4yTOOBI yIOBIETBOPUTH NOTPEOHOCTH MOJIB30BaTENCH OJHOBPEMEHHO.
WNudopmanus packpblBaeT PUCKM M HEONPEIEICHHOCTH (PMHAHCOBOTO MOJOXKEHHUSI OpPTraHU3allUu.
B kauecTBe MOMONHUTENHHON MHPOPMALUU MOXKET OBITh MpeAocTaBleHa UH(pOpMAIH 00 SKOHO-
MUYECKOM TOJIOKEHUU pervoHa. [Ipu 3ToM omnpenensitoT BIUsSHUE OpraHU3alluOHHON (QIIyKTyaluu,
TO €CTh, KOMIOHEHTa UHQIIALUN. DUHAHCOBBIE OTYETHl MOTYT OBITH JOIOJHEHBI JPYTUMH MaTe-
puajamMu Ha OCHOBE TOJIOKEHUH 3akoHoAaTenbcTBa Pecryonuku Kazaxcran B oOiactu Oyxranrep-
CKOT0 y4yeTa U (PMHAHCOBON OTYETHOCTH, CTaHIapTaMH Oyxranrepckoro y4era. [Ipomecc o0paboTku
nH(popMaluu B 00J1acTH MTOKa3aH Ha pucyHke 3 [6].
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1 C6op u noaroroska uHpopMau 06 0ObEKTe

'

2 Ananutnueckas O6p3.60TKa, pacyeT HOKa3aTeHeI7[, BBISIBJICHHE UX B3aHMOCBS3CH

'

3 I/IHTepHpeTaHI/Iﬂ PE3YJIbTATOB, BBISABJICHUEC Y3KUX MECT U PE3CPBOB, YTOUYHCHUEC UC-
XOAHBIX JAHHBIX

'

4 TToaroroBka 3aKIIOYEHNS ¥ BEIBOJIOB

'

5 BripaboTka peKoMeHAaIui 1Mo yirydieHuto 3¢ pekTuBHOCTH NeATeIFHOCTH
TpeNIPHATHS

A 4

A 4

Pucynox 3. Omanwsi 0bpabomxu punancoso-xos3aticmeeHHoU UHgopmayuu

VY4er 3x0oHOMUYECKOW MHPOPMAIIMK UMEET CIIOKHYI0 HEpapXui0. JTO JaHHbIE PEKBU3UTOB,
MH/IMKATOPOB U OKyMeHTOB. IloapoOHOCTH 3amucaHbl B peKBU3UTaX. DTO OCHOBHAS €IUHMIIA MH-
¢dopmanmu. OHH OTPaXKAIOT HEKOTOPBIE CBOMCTBA OOBEKTOB, MPOIIECCOB MIIM SBJICHHA, HMEIOT OTI-
pellelleHHOe CMBICIOBOE 3HaueHue. Jleranu sSBISIOTCS OCHOBOM XapaKTEepUCTHKONW OOBEKTOB, MPO-
LIECCOB, SIBJIEHUI, YACTUUHBIX KOJIMYECTBEHHBIX aCIIEKTOB. DTH JIOTOTUIIBI B BHJI€ BPEMEHM JCHCT-
BUS U MecTa, pabovyero Ha3BaHMs, OTPAXKAIOT KaUeCTBEHHbIE acleKThl. ApUpMETUIECKOe CBOMCTBO
reHEepUpyeTCs MyTeEM MPSAMON 3aMeHbl 00pabOTKH. 3HAK PEKBU3UTA pacCCMATPUBAETCS KaK IPYIIH-
POBKa U / WJIM COPTUPOBKM JIOTHMUECKUX onepanuil. B oTaenabHbIX anbTepHATUBHBIX BUJAX JAETaIN
HE UMEIOT HUKAKOT0 3KOHOMHMUYECKOT0 3HaueHus. IHpopmaimoHHble OJI0KH CIIOKHBIX UH(OpMaIiu-
OHHBIX CTPYKTYp KOMIIOHEHTOB OOBEIUHEHBI.

[Tokazarenu — 3To cnoxkHas eAuHMIA U3MepeHus. OHU cofepxaT HHPopMaIo 00 OCHOBHOM
aTpuOyTe M OJHOM WJIM HECKOJbKUX aTpuOyrax. C oJHOW CTOPOHBI, HHAMKATOP/TIOKa3aTeb Mpe/-
CTaBJIIET COOOM CIIOKHBIM MHTETPUPOBAHHBIN OJIOK, KOTOPBIN XapaKTepU3yeTCs KOJINYECTBEHHBIMU
U Ka4eCTBEHHBIMH acrekTamu o0bexTa. C Ipyroil CTOPOHBI, ’TO MUHUMAJIBHBIH KOMIUIEKC 0JI0Ka,
KOTOPBIA MOKET CO37aTh TOKyMeHT. Hanmpumep, kaxaplii OJTHOCTPOYHBIM JOKYMEHT COACPKUT UH-
JMKATOpP, HO OH TaK)Ke MOXKET UMETh HECKOJIbKO ToKa3zarenel. B kaxom daiine, HeoOXoauMo yka-
3aTh Ha JIMIO, OTBETCTBEHHOE 3a MH(OPMAILIMIO, COJIEPKALyIOCcsl B HEM. OTa MHGOpMAIUs MOKET
OBITh OLIEHEHA C MMOMOIIBIO CIIEUATBHO pa3padOTaHHBIX METOJIOB B BEICOKOKAUECTBEHHBIX U KOJIH-
YECTBEHHBIX YPOBHAX. JTa OLIEHKAa UMEET BaKHOE 3HAUECHUE JUIsl XPaHEHUs TEXHOJIOTUYECKOU U Op-
raHMW3alMOHHON MH(pOpMAaLIUK.

Ha npaktuke nndopmanus o @X/II1 Hanpsmyro 3aBUCUT OT cTaTyca OyXralaTepcKuX OpraHu-
3anuil. [To3ToMy HEOOXOIMMO MPOAHATU3UPOBATH COCTOSHUE CUETOB B KAueCTBE OOBEKTa ayaMTa.
[Tocne c6opa u npoBepku MH(GOPMALIUU, OCYIIECTBIISIETCS aHATN3 (PUHAHCOBO-XO3SMCTBEHHOH Jes-
TenbHOCTH. DOPMBI TOKYMEHTAIMOHHOTO y4eTa, cocTaBisitomue nHpopmaruonnyto 6azy OX/I1,
roka3aHsl B Tadmmie 2 [7].

Tabauya 2
@DopMbl JOKYMEHTALMOHHOTO yYeTa, COCTaBIsitone nHpopmannonnyto 6azy ®X/II1

HanmenoBanne nHGOPMAIIMOHHOTO TOKYMEHTA

duHAHCOBAs OTYESTHOCTH YMUTEHTA C TTOSICHUTEIILHOM 3aITUCKOH K OTYETAM
a) KOHCOJIUTUPOBAHHBIE TOJIOBBIC
0) roJIOBBIE C KBAPTATbHBIMHU
B) KBapTAJIbHbBIC YTBEPKIEHHbBIE
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IIpoodonxcenue mabauyol 2

HanmeHnoBanue MHPOPMALIMOHHOTO JOKYMEHTA

KaCCOBHC, a TaK)ke OaHKOBCKHUE JOKYMCEHTBI C U3BCUICHUAMU U BBIIIMCKAMU OaHka

Brimucannbie Hapsiipl pabodnM Ha paboTy, a TaK)Ke Tabelu C aBaHCOBBIMH OTYETAMHU

AXTHBI O IprUEMC, a TaKKC O CAa4Y€C U CIIMCAHHOM UMYIICCTBC U MaTCprualaX SMUTCHTA. I[OKyMeHTa-
ous B BUAC KBI/ITaHHHfl, a TaKXKE U yLIéTHBIX JOKYMEHTOB I10 TM3

JIuuessle cyera no:
a) pabounM, a TaK¥Ke IO CITYKaIIUM
0) moxyJaTessiM NeHCHOHHBIX BBIILJIAT, a TAKXKE MOCOOUH OT rocyiapcTaa

BGIIOMOCTI/I I10 pacducTaM M I10 IUIaTeKaM

M HBeHTapHbIE KAPTOUKYU C KHUTAMU ydeTa CPEeACTB TpyAa, a Takke TMIT

Peructpsl yuéra B BUJe IIaBHBIX KHUT C KypHaJIaMU-OpJEpaMu, a TaKkKe ¢ pa3pabOTOYHBIMU Tald-
JULAMU

KHuru BcmomMorateiabHOTO W KOHTPOJBHOIO XapakTepa C JKypHAJIaMU W KapTOTEKaMH, a TaKXke
¢ 00OPOTHBIMU BEIOMOCTSIMHU

I/IH(bOpMaI_[I/ISI I10 y‘IeTy (1)OH,I[OB " JIMMHUTOB Ha OIUIaTy Tpyda ¢ OAHOBPEMCHHLIM KOHTPOJIEM HUX
pacnpeaciiCHuA U KOHTPOJIC 3a UX PaACIIPCACIICHUEM

JIMCTBI HCIIOJIHUTENBHOTO XapaKkTepa

HOKYMGHTaI_II/IH U IICPCIIMCKAa OTHOCUTCIIbHO 3a10JDKCHHOCTHU I[e6I/ITOpOB. HH(bOpMaI_[I/IH 110 paccliic-
JOBaHUAM IIOHyHIGHHOfI HCOO0CTA4YH, a TAKXKEC PACTPAThI C XUIICHUAMU CPCACTB OMUTCHTA

3aaKTHpOBaHHBIﬁ KOHTPOJIb KaCChl 1 B3BMUMAHU HAJIOT'OB COTJIACHO HOPMATHBOB

KoHTpoib 3a co0I101€HUEM BCEX BUJIOB JOTOBOPOB M COMIALICHUN

JIOKyMEHTBI 110 pe3yabTaramM NIpOBEACHUs peBU3uH, a Takoke ayaura OX/II

AKTBI KOMUCCUOHHOM MEPEOIICHKU U ONPEICTICHUSI M3HOCA CPEACTB TPyAa SIMUTEHTA

JloroBopa v KOHTPOJIb MaTEPHAILHON OTBETCTBEHHOCTH CITY>KO M paOOTHUKOB

[Tpumeuanue — cocTaBIeHO aBTOPOM Ha OCHOBE UCTOYHUKA [7].

Takum o6pazom, nHGopMarys Ki1accuUIMPyeTcss B 3aBUCUMOCTU OT Pa3IMYHBIX MPU3HAKOB
XapaKTepUCTHK. BaxkHa posib S5KOHOMUYECKHX MH(OPMALIMOHHBIX CUCTEM B aHaINW3€ (PMHAHCOBOM
OTYETHOCTU. DKOHOMMUYECKHE XapaKTEPUCTHKH HWH(pOpPMAIMU JOJKHBI ObITh JOCTATOYHO HAaJEeX-
HBIMH, MTOCKOJIbKY TOJIb30BaTENN UCIOJIb3YIOT €€ AJI aJeKBAaTHBIX PELIeHUI B 001acTU yCUIICHUS
CBOMX PBIHOYHBIX TO3ULIHH.
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VK 331.108.2
N3MEHEHUE TAKTUKH U CTPATEI'HU YIIPABJIEHUS ITIEPCOHAJIOM
B PE3YJIBTATE BHEJIPEHHWSA DIGITAL — TEXHOJIOT A

JAuba T.B.
Exunbacty3ckuii ”H)KEHEPHO-TEXHUYECKU HHCTUTYT uMeHH akanemuka K.M. Carmaega,
(r. Oxubactys, Pecmybnuka Kazaxcran)

Annomayusn. B cmamve Oanvl Xapakmepucmuku KOHYEnmyaibHbIX MOOenel, aKmyaibHblX
0J151 yNpasienusi NEPCOHAIOM 8 YCI0BUIX 6HeOPeHUs. U UCNONb3068anus yugposuzayuu. Kaoposoi
NOIUMUKeE Ce200Hs XAPAKMePU3yemcs. aKmusHbiM 6HeOpeHUeM YUPPOBbIX UHCMPYMEHNO8, KOMOo-
pble nepecmpausaiom Kaxk OusHec-npoyeccyl, maxk u mMemoovl YnpasieHus NepcoHaiom. B pesyio-
mame U3MEHsAemcs MaKmuka u cmpameaus YnpasieHus NepcoHaiom. B cmamve makoce oaémes
Xapakmepucmuka CO8PEMeHHbIX cmpameuti pabomsl NO YNPAGIEHUIO NEPCOHANIOM, ABIAIOUWUXCS]
Pe3VIbMAmoM, 603HUKUUM 6CTle0Cmaue UCnoab3osanus Digital — mexnonozuil.

Knioueswie cnosa: digital — mexnonozuu, nosas yugposas xonyenyus, 3a6oma o compyonu-
Kax, hopmuposanue cynepromano, COnpuyacmuocms pabomHUKos, UHOUBUOYAIbHO-TUYHOCTIHbILL
nooxoo0, cghepa ynpasierusi NnepCcoHALOM.

Annotation. The article provides characteristics of conceptual models relevant for personnel
management in the context of the introduction and use of digitalization. HR policy today is charac-
terized by the active implementation of digital tools that are restructuring both business processes
and personnel management methods. As a result, the tactics and strategy of personnel management
are changing. The article also provides a description of modern HR management strategies that are
the result of the use of Digital technologies.

Key words: digital — technologies, new digital concept, care for employees, formation of su-
per teams, employee ownership, individual and personal approach, HR field.

XXI Bex MOXHO Ha3BaTh BEKOM LU(ppoBOW peBoitoluu. EE€ xapakTepusyeT BBICOKas CKO-
POCTb Pa3BUTHUs, CTPEMHUTENbHBII HA00p 000POTOB BCeX cdep U MPOLECCOB, MPOUCXOAIIUX B MPO-
M3BOJICTBEHHOW JIESATENIbHOCTh YIPABJIEHUS B 001EeM U B cdepe ynpaBlieHUsl IEPCOHAIOM B HacT-
HocTu. Bee Bupl MHpOpMaIuy nepeBoJsaTCs U NpeAcTaBiIsioTes B udpoBoit ¢popme. B pesyibrare
M (pOBU3ALUHN WIH U DKUTATIU3ALUN TPAaHCPOPMHUPYIOTCS TPYJOBbIE U OU3HEC-TPOIIECCHI, TPOKUC-
XOJMT BHEJPEHUE HOBBIX HHHOBALMOHHBIX TEXHOJOTHH, OCBOEHUE IU(PPOBBIX NTPUEMOB U METO/I0B
yIpaBiIeHUs EPCOHAIOM, MOSIBIIEHUE HOBBIX aBTOMATHU3UPOBAaHHBIX pabouux mecT. B pesynbrare
uHTerpauun Digital-pemenuii B chepy ynpaieHUs 4eIOBEUECKMMHU pecypcam, YIpaBlieHUECKue
MIPOLIECCHI CTAHOBSTCS 0oJiee BBICTPOCHHBIMH U HM3MepuUMbIMU. B pesynbraTe Bce dpyHkunn HR-
cdeprl CTaHOBATCS MeHee TPyJOoEMKHUMHU. MHpOpMallMOHHBIE U HMHTEIUIEKTyalbHbIE TEXHOJIOTHH
MoMoraroT 0opadoraTs OoJbIINE MACCUBBI HH(OPMALIMK C OJHOBPEMEHHONW aBTOMATHU3alle MHO-
I'MX KaJpOBBIX MPOIIECCOB, KACAIOIIMXCS KaIpOBOI0O JEIONPOU3BOJICTBA U 110100pa MepcoHaa, Mo-
THBALIMU TIEpCOHANIA, OIUIaThl U CTUMYJIMPOBAHMS TPYAa, @ TAaK)Ke OLEHKH NepcoHalla U ero mnocie-
JYIOIIEro O0yUeHUsI.

[Tocne Toro, xak nudpoBble UHCTPYMEHTHl BHenpeHbl B chepy HR, m3mensiercs taxtuka,
a TaKkke crparerus paboTel ¢ Kaapamu. B pesynbrare mosiBisercs HoBas LM(pOBas KOHIIEMIUSL
B c(epe ympaBieHHs nepcoHasoM. [IpUHIUIBI, Ha KOTOPHIX (POPMHUPYIOTCSI COBpEMEHHBIE KaJapo-
BbI€ CTpATETruy, UMEIOT OINpEeIEHHBIE PA3IHUus, OJHAKO MOXET OBbITh MpeJUIoKeHa elMHasi KOH-
uenTyaiabHas Mozienb B cpepe HR B ycnoBusix mxururanuzanuu. JlaHHas KOHLENTyaabHas MOJIETb
J0JKHA 6a3upoBaThCs Ha Moaxoaax u npuHuunax padorsl HR cdeprl B nudporoit sxonomuke. Ha
pucynke 1 npeacrasnena HR-monens B ycnoBusax mudposuzanuu [1].

JlanHas MoJienb 6a3upyeTcsi Ha JMYHOCTHOM IMOJIXOJI€ K KaKIOMY YIEHY TPYAOBOTO KOJUICK-
THBA, KOT/1a B&)KHBIM 3JIEMEHTOM, IIPUCYIIUM KOPIIOPATHBHOW U KaJAPOBOU MOJUTHKU CTAHOBUTCSA
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(dbopMHpOBaHKE TAaKUX YYBCTB, KaK 3allUIIEHHOCTh U MPUYACTHOCTh COTPYAHUKOB. BaxkHO Takxe,
9TOOBI OPUCHBIN U YIAIEHHBIN TIEPCOHAT B3aMO1eCTBOBAIIN 3 (PEKTUBHO.

>| 1 YII na 6a3e uudpoBbIX TEXHOIOTHIA

2 MHTepakTuBHAas Cpelia U BBICOKAsi CKOPOCTh peak-
| uMu Ha UBMEHEHUSs

3 ®opmupoBanue MUGPOBOM SIKOCUCTEMBI

4 BpIcoKasi CKOPOCTb MPUHATHUSA PEUICHUI

5 [Monyuenue u 06paboTka UHPOPMAIINH B PEKUME
—>| peasbHOTO BpEMEHHU

6 3aboTa 0 coTpyIHUKAX, HOPMUPOBAHHE y HUX UyB-
>| cTBa 3alUILEHHOCTH

7 hopmupoBaHUE Y COTPYIHHUKOB YyBCTBA COIPH-
—| yacTHOCTH

YnpapiieHre EPCOHAIIOM B YCIIOBUAX [U(PPOBU3ALINN

8 Pa3zBuTHe cynepkoMaHabl

9 Pa3BuTHE NHHOBAIIMOHHOT'O TIOBEJIEHUS COTPYAHU-
KOR

Pucynox 1. Moodenv ynpagienus nepconanom 6 yciosusax yupposuzayuu

Kpome Toro, nmonutuka xomnanuii B ob6mactu HR oIHOBpeMEHHO OJDKHA peann30BbIBATH
U TIOJIIEP’KUBATh COBMECTHYIO pabOTy COTpYJHHUKA C IIUPPOBBIMH TeXHOJOrusiMU. B naeane noapa-
3yMEBAETCs, YTO C MOMOIIbI0 HU(PPOBBIX TEXHOJIOTHM MPOU30MAET CYIIECTBEHHOE COKpAIlleHUe Mo-
Tepb pabouero BpeMeH!u NnepcoHaia, KOTOpOoe TPATUTCS MU Ha TO, YTOOBI BBIIOJHATH MIPOCTHIE PYy-
THHHBIE 3a1a4i. CO3KOHOMIIEHHOE BpeMsl TPaTUTCS Ha TBOPUYECKHE, KPEaTHBHbBIE, HECTAHIAPTHBIC
LeJIN U 3a]1a4H.

HccnenoBanue omneita paboThl psaa komnanuii B chepe HR mo3Bonuino onpenenuts onpene-
NEHHBIE TEHJEHIINH, KOTOPbIE, B CBOIO OYEPEb, OMPEILNIAIOT ClIeUPHUUEeCKUe YepPThl U OCOOEHHO-
CTH IISITH CTpATEeruil B TaHHOM cdepe.

[lepBas ctpaterus chepst HR B ycnoBusix nudposuszanuu. OHa Oa3upyercs Ha MPUHIUIE
Omaromnonydnsi ¥ 3a00THl O MEpPCOHAJe MPEeAnpusTUs. SIBisiercs 4yacThio paboThl. braromomyuune
MOJKET ONPEAEATHCSI BHYTPEHHUM OIYIIEHHEM YelI0BeKa. 3/1eCh COUETarTCs: JIF000Bb K padoTe,
XOpOILIME OTHOLIEHUS C KOJUIETaMH, YCTOWYMBOE MAaTEpHUAIBHOE IOJIOXKEHHUE, KPEMKOE 310POBBE.
Takxe 3TO ropaocTh 3a BKJaJA, KOTOPYKO COTPYAHHK BHOCUTH MPOU3BOJCTBEHHYIO >KM3Hb CBOETO
npeanpusatus. s Toro, yToObl MOBBICUTH OJAromnoyiyuue CBOMX COTPYAHMKOB, aJIMUHHCTpALUs
OpraHM3allK OCYIIECTBISET U3MEHEHHS] U BO3ACUCTBUS Ha KOPHOPATHUBHYIO KyilbTypy. Cucrema
ympasiieHus B cpepe HR npu 3ToM cTpouTcst mo oObeKTHBHBIM JaHHBIM. HarmpaBneHusiMu opueH-
TallMU CIIY)KaT MPOrpaMMbl, HalpaBJIeHHbIE HA TIOJJAEPKKY U BOBJICUEHHE EPCOHANIA TIPEIPUSITHS,
Ha IU(POBU3ALMUIO TAKUX MPOEKTOB, KaK TeJIEMEIUIMHA, CTPaxoBble nporpammsl. [Ipu sTom npu-
BJIEKAIOTCA MPO(eCCHOHANIBHBIE KOHCYIbTAHTHL. Tak, B pse CTpaH ONMXKHETOo 3apy0exbs, MopsIKa
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49% npennpuATUI UCHOIB3YIOT CTPATErnio, 0A3UPYIOUIYIOCS Ha MPUHIIMIE OJIaronoiay4us u 3a0o-
ThI O NIEpPCOHAJIEe MpeAnpHsITUs. B HacTosIIee Bpems, Kak B OJMIKHEM, Tak U B JaJbHEM 3apyOexbe,
IIPEANPUATHS B35UIM Ha BOOPY)KEHHE HOBOE HAIPABJICHUE JAaHHOW CTpaTeruv. TO NpOorpaMmbl, KO-
TOpBIE NONJEPKUBAIOT, KaK YMOLMOHAIBHOE, TaK U NICUXUYECKOE 310pPOBbE IIEPCOHANA IPEIIIPU-
arusi. Tak, SIMOHKHU, TPEACTaBUTEILCTBOM KOMITaHUH Microsoft BriepBbie OBUIO OCYIIECTBICHO MH-
TerpupoBaHKUE HOBOT'O HAIIPABICHMS JAHHOM CTpAaTErnu Kak 3KCIepUMEHTa: pabouyro HeJelto Obuia
COKpaIlleHa Ha OJIUH JICHb MPU COXPAHECHUU MPEXKHEH 3apaOdoTHOM TUIaThl. B pamMkax JaHHOTO DKC-
[epUMeHTa Ob1 M3MEHEH INPHUBBIYHBIM PUTM pacnopsika paboThl, MPOU3BEIEHO OTrpaHUYECHUE
MPOJOIDKUTETFHOCTH MTPOU3BOICTBEHHBIX COBEIIAHUH, 00LIeHNe paOOTHUKOB OCYILECTBISETCS de-
PE3 MECCEHIKEPBI.

Bropas ctparerus chepst HR B ycnosusix mudposusanuu. OHa CBS3aHO € MEPENOTOTOBKOM
IIEPCOHANIA NPEAIPUATHN, LIEJIbI0 KOTOPOU SIBIISIFOTCS HIMPOKOE PACKPBITHE BCEX NMOTCHIMAIBHBIX
criocobHocTel corpynuuka. B mepuon nangemun 2019-2022 rr. pyKOBOAUTEISIMUA MHOTHX KOMITa-
HUI ObUIM NIPENIPUHATHI MEPBI, B PE3YJIbTaTe KOTOPHIX (PYHKIIMOHAIBHBIE 0053aHHOCTU COTPYAHU-
KOB OBUIM PACHIMPEHBI, IEIbI0 Yero ObUI0 MaKCHMAIbHOE HCIOJIB30BAHNE BCEX TPYIOBBIX IMOTCH-
LIUAJIBHBIX BO3MOKHOCTEH COTpPYAHUKOB. bbul peann3oBaH MoTeHIMal paOOTHUKOB B Pa3JIMYHbIX
00JIacTSIX IeATENbHOCTH. Pacmpuics Kpyr BBIOTHSAEMBIX POU3BOJICTBEHHBIX 33/a4. DTO NPUBE-
JIO K TOMY, YTO KOMIIAaHUM MOJIYYWIN CTapT IS YCIIEIIHOTO Pa3BUTH B JOJITOCPOYHOM NEPCIEKTH-
Be. B crparerun, cBs3aHHOW C NEPENOATrOTOBKOM IE€pCOHAa MPEANpPHUSITHI, ObUIM OINpeaeaeHbI
HauboJiee BayKHbIE HANIPABJICHUS. DTO HAIIPABJICHUS B 00JIACTH:

" pa3BUTHA CIIOCOOHOCTEN M TaK HAa3bIBAEMbIX MSTKHX HaBBIKOB. K HUM OTHOCATCS HaBbI-
KU 110 PELIeHUI0 Mpo0sieM, KOMMYHHUKAIMH, SMOLMOHAIBHOIO UHTEJUIEKTA. DTH HaBBIKU HCIOJb-
3YIOTCS B IIMPOKOM CIIEKTPE U BO MHOTHX OOJIACTSIX;

* npodeCCHOHATBLHON MEPENOoAroTOBKU COTPYAHUKOB. OCyIECTBIIAETCS HA OCHOBE TOTO,
Pa3BUBAIOTCS HABBIKM M KOMIIETEHIIMH PA0OTHI, KOTOPHIE XapaKTePHBI JAJIsi CMEKHBIX 00J1aCTei;

" [IEpenoJAroTOBKH COTPYJHHUKOB 3a CUET TOT0O, YTO OCBAUBAIOTCS HOBbIE HABBIKH pabOTHI,
KOTOpBIE OBIIIN XapaKTEpHBI JIJIs1 HOBBIX obOiacTtei [2].

Tpetbst ctpaterus chepst HR B ycnousix nudposuzanuu. JlanHas cTpaTerus OCHOBBIBAETCS
Ha paboTe cPopMUPOBAHHBIX CyrnepKoMaH. [ TaBHBINM MPUOPUTET 371€Ch — KOMaHIHAas padoTa, KaK
KIIIOYEBOI 3JIEMEHT, HeOOXOAUMBIH B CTpATETUsX BBLDKMBAHUSA MpPH MAHIEMUSAX, a TAKKE MpPH Iie-
PUOIMYECKH BO3HMKAIOIIMX KPU3UCHBIX CUTyalMsIX. B ceromHsIIHUX peanusix, 4ToObl KOMITaHUS
JOCTHIJIAa TIOCTaBIEHHOH 1111, HEOOXOMMa COoTJlacOBaHHasi KoMaHHas pabota. [Ipu 3TOM HHTeT-
PUPOBAaHHBIM B KOMaHIHYIO pabOTy UCKYCCTBEHHBIN MHTEIIEKT MO3BOJISIET OCYIIECTBIATh paboune
IPOIECCHl ¢ HKOHOMHENH pabouero BpeMeHH. To eCTb, pyKOBOJUTEIN KOMIIAHHH MMOJy4aroT OMBIT,
MO3BOJISIIOMMKN  (hopMuUpoBaTh UM d(PPEKTUBHBIE CYITEPKOMaHIbl. ITO B CBOIO OYEpPEb MO3BOJHUT
NEepelTH K HOBBIM NPHUHIMIIAM PaOOThI, KOTOPbIE BHIPAOATHIBAIOTCS BCIEACTBHE TOTO, YTO COBpE-
MEHHBbIE U(POBBIE TEXHOJIOTUH BCTPAUBAIOTCS B pabOYHe MPOLIECCHI.

Yersépras crpaterus chepsl HR B ycnoBusax nudposuszanuu. OCHOBHBIMH 3J€MEHTaMHU, Ha
KOTOpPOM 0a3upyeTcs 4eTBEpPTasi CTpaTerusl, sIBJSI0TCA 3HAUUMOCTb, a TaKKe BaXKHOCTh IJIAHUPOBA-
HUS He0OXOUMOH YHCIeHHOCTH nepcoHana. Ha cerogusmuuii Moment HR-ananutuka — 31o akry-
aJIbHBIN MHCTPYMEHT, IPUMEHSIEMbIH JJIs1 TOT0, YTOObI COOMPATh JaHHBIE U BU3YAIU3UPOBAThH UX I10
TOM YacTH MepcoHaja, KOTOPbIM CerojiHs Ha3bIBalOT TOM-MEHEIKEpaMu, U padoTa KOTOPBIX Upe3-
BbIYAaHO Ba)kKHA JJIs OM3HEca U JUIsl IPUHATHS BaXKHBIX YIIPABICHUECKUX

[Tstast crparerus cepsl HR B ycnoBusx nudposuzanun. ba3oit ais npoaBuxeHus: JaHHOU
CTpaTeruu SBJIAIOTCS CPOPMHUPOBAHHBIE U MTOCTOSHHO MOJIEP)KUBAEMbIE UyBCTBA B YaCTH TOTO, YTO
COTPY/IHUKH CONPUYACTHBI K )KM3HU CBOeH kommaHuH. Korja counanbHO OTBETCTBEHHBIN OM3HEC
HAaYMHAET MPOLBETATh, IPOSBIISIIOTCS CHMITOMBI OTHOCUTEIIBHO OTCYTCTBHS JOBEPHS JIOAEH K Bia-
CTHBIM CTPYKTypaM. ODTO SIBJISI€TCS NMPUYMHON Oosiee TECHBIX B3aWMOJICHCTBHI COTPYIHUKOB CO
CBOMMHM paboToJaTeNIIMU U CO BceM KosiekTuBoM. Korpa coTpynHuku paboTaroT yqal€HHO, TO
(dbopMHpOBaHKE YYBCTB CONPUYACTHOCTH Y HUX CTAaHOBUTCS OCOOEHHO akTyanbHbIM. [IpoGiemoii
IIPU 3TOM MOJKET CTaTh TO, YTO MHOTHE PYKOBOJUTEIN HE MOHMMAIOT, HACKOJIBKO Ba)KHO CHOPMHU-
poBarh naHHOE 4yBCTBO. DOpMHUpOBaHMIO YYBCTBAa CONPUYACTHOCTH MOKET NMOMEIIATh TaKXe OT-
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CYTCTBHE B OpPraHU3ALMOHHOM CTPYKTYpPE OTBETCTBEHHBIX 3a JIaHHBIX MPOIECC, KOTJa MPOIIECChI
1 uH(ppacTpyKTypa sl 3TOT0 HE MPeTyCMOTPeHbl. Mexreorpaduueckoe Ui Kpocc-(yHKIIMOHAIb-
HOC B3aUMOJICHCTBHE TAKXKE MOTYT 3aTPyIHUTH (POPMUPOBAHHME UYYBCTBA COMPHYACTHOCTH Y CO-
TPpYAHUKOB [3].

CrnenoBatenbHO, BBIBOJIBI, KOTOPBIE MOXHO ClielaTh IO pe3yibTaTaM MPOJAEIaHHOrO HCCile-
JIOBaHUs, KACAKOTCS CIETYIOLIErO:

" B pe3y/ibTaTe BHEIPCHHs MPOIeCCOB aupkutanu3anuu B HR-cdepy, n3mensercs tak-
THKA U CTpaTerusi paboThl ¢ IEPCOHAIIOM;

* nudpoBU3aIUS TPEIONPEACTUIa BOSHUKHOBEHHE HOBOW 1udpoBoi KoHIenuu B HR -
chepe;

» mudpoas HR-koHmemius o0ObequHmMIa B cede Kak OCOOCHHOCTH, TaK M IPHHIIUIIBI
BCEX CYILECTBYIOIIMX KaJIPOBBIX CTPATETHil.

Taxxe ciemyer oTMETUTh, uTo I poBas HR-koHIenus B cBoeit OCHOBE UMEET WHIUBUIY-
QJIbHO-JINYHOCTHBINA MOJXO0/ K KaXJIOMY COTPYIHUKY. ATMOC(epa 3alUIEHHOCTH U COIPUYACTHO-
CTH IIEPCOHAJIA CO3JAETCS B PE3yJIbTaTe aKTUBHOM KAaJIPOBOU MOJUTUKH U IOIIEPKUBAEMOMN KOPIIO-
paTUBHON KyJbTyphl. B pesynbrare sToro dopmupyrorcs KoMpOpPTHBIE yCIOBHUS TpyAa IS CO-
TPYTHUKOB, OCYIIECCTBIISIOTCS MIOCTOSIHHBIC B3aMMOCHCTBHSI U 00OpaTHAsI CBs3b, 3(PPEKTUBHO opra-
HU3YeTcsl ynan€éHHas paboTa, a TakKe OKa3bIBAE€TCS MOMOIb B MOAJIEPIKKE KaK 3MOIMOHAIBHOTO,
TaK U (PU3UYECKOTO 37I0OPOBHS COTPYIHHKOB.
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Annomayusn. B cmamve 6vl1u paccmompenvl cocmagnsowue YCnewHou npeonpuHuMament-
ckou OdesmenvHocmu. bvin nposeden amanuz o6uoepaguil npeonpuHumameneti U no 6cemy Mupy,
u ¢ Kyzbacca. Ha ocnoge nposedennvix ananuzos, 0wl cO30aH Nymo K yCnexy.

Knrouesvie cnosa: ycnex, npeonpunumamens, yCnewHbvlil, 6b1200d, 0esimeabHOCb, AKMUBHL.

Annotation. The article examined the components of successful entrepreneurial activity. An
analysis of the biographies of entrepreneurs both around the world and from Kuzbass was carried
out. Based on the analyzes carried out, a path to success was created.

Key words: success, entrepreneur, successful, benefit, activity, assets.

AKTyanbHOCTB TaHHOM TeMbI BbI3BaHa TeM, uyTo MII crano pacnpocTpaHEeHHBIM SIBIIEHHEM 110

Bcell Poccun. ¥V Bcex MOSBIISIIOTCS UIEH OTKPBITH CBOC ACIIO, YTOOBI 3ap8.60TaTL.
HCJ'IBIO SIBIISICTCS COCTaBHUTH M1aH «Kak craTh YCIICUIHBIM npe/:[anHHMaTeneM?».
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MHorue aymMaroT, 4To HMPEANPUHUMATENIA — 3TO JIOAU, KOTOPBIM IIPOCTO MOBE3JIO, U HE BCE
MOHUMAIOT, KaK 3TO TPYAHO. Takoi AeATeNbHOCTBIO B OOJIBIIMHCTBE CIIy4aeB MHTEPECYIOTCSA, UTO-
ObI 3aHUMATHCSI IIOOMMBIM JITIOM U TTOJIYYaTh 32 3TO JOXO/.

OcHOBHasl XapaKTEpUCTHUKA, 110 KOTOPOH KiaccuUUUpPYyeTcsl MpellpUHUMATENb, SBISAETCS
3aHATUEC ACATCIBbHOCTBIO, HaHpaBHeHHOﬁ Ha MMOJIy4YCHUC MaTepHaHbHOﬁ BBIT'OABI:

[InanupoBaHue — NpPaBUWIBHO CIUIAHUPOBATh CBOW OM3HEC, BBIOpATh HAINIPABICHHUE U MOCTPO-
HUTb CTpaTeFI/I‘ICCKI/Iﬁ IIJIaH pa3sBUTHA.

Opranu3anus — OpraHu30BaTh CBOW OM3HEC TaK, YTOOBI OH POC U Pa3BUBAJICS.

Heo6xoauMo onTMu3upoBaTh OM3HEC-TIPOLIECCH IS YiydlleHus padotsl komnanuu. CyTthb
3aKJII0YaeTcsl B CO3JJaHUU 3(P()EKTUBHBIX CXeM pabOThI, KOTOpPbIE MMO3BOJIAT MUHUMH3UPOBATh He-
HYXXHBIE OOpaIleHus] K JUPEKTOpY WM Biajaeiblly. [JaBHas 1eiab — AOCTHYL BBICOKOTO YPOBHS
(GyHKIMOHMPOBaHUS OU3HEcCa U MOJAEP)KUBATh €0 Ha IOCTATOYHO BBICOKOM YPOBHE.

JlenerupoBaHue — nepeaanTe CBOU 0053aHHOCTH APYTHM U JOCTUTANUTE MOCTABICHHBIX LIEIeH
Ipo(eCCUOHATILHO U Pe3yJIbTATUBHO, YTO HA CAMOM [IeJie MPECTaBIsIeT COOON KIIIOUEBYIO 3a/ady
NpeaIPUHAMATEI.

MoTtuBanus nepcoHaia — riaaBHas 3agada pykoBoauTens. CaMoCTOSTEIbHO 3aHUMAThCs OU3-
HECOM HE TaK YX M IpocTo. BakHO OTMETUTH: Bbl 3aHUMAaeTeCh OM3HECOM, a HE paboTaeTe Ha ceosl.
Bot nouemy HyxHbI coTpyaHuKU. Ho TO, Kak oHM OynyT paboTaTh Ha Bac, 3aBUCHUT OOJIbILIE OT Bac,
Y€M OT HHX.

Kontponbs — B Ou3Hece HaJ0 BCe U3MEPSTh U KOHTPOJIMPOBATh. AOGCOIIOTHO BCe, HAIIpUMED,
KOHTPOJIb BCEX 0€3 UCKIIIOUEHUsI OM3HEC-TIPOIIECCOB.

dopMupoBaHUE KOMaH/bl — Bbl JOJDKHBI MOTUBUpPOBaTh COTpyAHHKOB. Ho Bam Bce paBHO
NpUaeTCS UX O0BEIUHUTD, CO3/IaTh COI03, KOTOPBIN Oy/IeT OpHEeHTHPOBATHCS HAa MHTEPECHl O0IIen
eI, T.€. Ballel OM3Hec-uaeu.

OO0yueHnue — Bbl 3aMOTUBUPOBAIM CBOUX COTPYIHUKOB, Bbl X OOBEIUHWIN, HO UX €IIE HYX-
HO 00yunuTh. He mpocTo yuuTh, a AenaTh 3T0 NOCTOSAHHO. PacckaxuTe 0 LEHHOCTSX Balled Komma-
HHUH, BalllUX MOAXO0Aax, IMpaBujax v T.1.

V3MeHeHMs — BBl JOJKHBI M3MEHUTh CBOW OM3HEC, BHEPUTH YTO-TO HOBOE, IOCTABUTH HOBBIE
Ou3Hec-11enu U 3a/1a4u. Jpyrumu ciioBaMu, Bbl JOJKHBI yIydllaTh CBOW OU3HEC, OCTOSIHHO BHOCS
KaKHe-TO U3MEHEHHSI.

[IeperoBopsl — ymeHue o01maTbes U yoexx1aTh — OYEHb U OUY€Hb BaXKHBIN HaBBIK B OM3HECE.

UYro nenaeT npeanpuHUMAaTeNsl yCIeHbIM?

1. OpraHn30BaHHOCTb:
* VYcnemHsle OM3HECMEHBI CTPEMSTCS K TOMY, UYTOOBI MX OHM3HEC ObLI YCIEUIHBIM
U yBenuuuBaromumcs. buznecmensl 0071a1a0T OAHUM U3 Ka4eCTB, KOTOPOE 3aKI0YaeTCs B YMEHUU
0J10JIeBaTh BCE TPYJHOCTH HAa CBOEM IYTH K ycrexy. Y OOJbIINHCTBA YCIEHIHbIX OM3HECMEHOB €CTh
IIpOyMaHHas METOAMKA U IIPOAYyMaHHas TaKTHKa.
2. YOexeHue:
= Bpl 100KHBI OBITH YBEepeHBI B cBoeM jeine. He 3agaBath ceOe myrarolue BOMPOCHI,
9TOOBI HE TOSIBUJICS CTPax MpoBaa.
3. UHTynuus:
* HyXHO 3HaTh ¥ YyBCTBOBATh, IJI€ OBICTPO MPOJATh CBOM TOBAp, YCIYTY.
4. ITopyunTtensCcTBO:
* Tonbko BbI MOXeTe OBITH TJIABHBIMH 32 CBOM mpoekT. Co3aBaiiTe cHavajla caMu HO-
BBI€ 33/1a4M, a IOTOM YK€ MepeIaBaiTe UX CBOCH KOMaHIE.
5. ConepHUYECTBO:
= KoHKypeHTHI ecTh Be3Jie. Bbl JOKHBI cO3/1aTh TOBap, YCIAYry ¢ KauecTBaMH, KOTO-
PBIX HET HU y KOT'0, YTOOBI IPHUBJICYb Ay TUTOPHUIO.
6. KpeaTuBHOCTB:
* Vay4marh CBOIO MPOJYKIIHIO, IPUAYMBIBATh UTO-TO HOBOE. He cTosTh Ha MecTe.

K namGosiee M3BECTHBIM NPEANPUHUMATENSIM TPOLLIOr0 BeKa OTHOCATCSA: Tomac DaHCOH,

I'enpu @opna, Paii Kpok, Ctus J{xo06c¢.
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BHUMAaTENhHO U3YYMB UCTOPUU STHX JIFOJICH, MBI IOHSITH, YTO Y HUX JIOBOJHHO MHOTO OOIIETO:

* Bhavane y HUX He ObUIO HaJyIeKallero oOpa3oBaHus, U KaKk MHOTOMY OHH HAY4UJIUCh
C TeX 1Oop;

* X myTh K ycnexy HauuHaics ¢ padoThl IPOCTHIMU pabounMU;

* V Hux ObUIa TATA K ONPEICIIEHHOMY BHJY JEATEIILHOCTHU (TajlaHT), KOTOpasi BIIOCIIEICT-
BUU CTaJla OCHOBOI MX OHU3HECa,

* Bce oM JOOMIUCH HEBEPOSTHBIX YCIIEXOB U MPOCIABUINCH HA BECH MUP.

» Taxoke Mbl M3yuniu 6uorpaduu ycnemHnsix npeanpunumaresneit Kysoacca.

Tabruya 1
VYcnemnbie npeanpuaumatenu Kysoacca
Vmena npeanpuHuMarenei CTOMMOCTB X aKTHBOB
Banentun byxrosipos 450 MAJUTHOHOB JI0JUTAPOB
Anekcannp Barun 400 MUJUTMOHOB JOJIAPOB
Bopuc, Esrennit u Anapeit 3yOuiikue 350 MUITMOHOB AONJIAPOB Y KaXkA0TO

Bajentun byxrosipoB. AkTuBbi: $450 MuIH.

B nacrosiiee Bpemst ByxTosipoB sIBIISi€TCSl 3aMECTUTENEM T€HEPAIbHOTO TUPEKTOpa OCHOBAH-
HOW UM KommnaHuu «CubrpeMeTy, rje OTBeYaeT 3a 3KOHOMHUKY, OyXTaaTepCcKuil y4eT U (UHAHCHI.
XonauHr 3aperucTpupoBad B MockBe, HO 4acThb €ro akTUBOB HaxoauTcs B Kysbacce. D10 maxrsl,
B KOTOPBIX MEHEDKMEHT XOJIIUMHIA BJIAJICET PA3INYHBIMU aKUMSAMU. [J1aBHBIM HanpaBlIeHUEM pa-
60Tbl KOoMnaanu CHOyrpeMeT SBISIETCSl ONTOBAs MPOAAXKa yIid M YrOJIbHOTO KOHIIGHTpaTa Ha POC-
cuiickoM pbiHKe. KoMmaHus Takyke OCHOBBIBAETCS Ha YKEJIE3HOIOPOKHBIX M aBTOMOOMIIBHBIX Iepe-
BO3KaX, & TAK)KE CTPOUTEILCTBE YTOJIBHBIX U YrIIe000TaTUTENbHBIX (habpHK.

Auekcanap Barun. AktuBbi: $400 M.

VYronpumk 1o o0pazoBanuio u npodeccun, Anekcanap Barun B 1983 rony oxonumn Kys6ac-
ckuil Texunueckuit yausepcuret (HpiHe Ky3['TY), mosnyuuB AumniaoM mo moja3eMHbIM TOPHBIM pabo-
TaM, a 4epe3 roJi cTajg HayalbHUKOM yudacTka «Pacmanackoit». Bes ero xapsepa BpaiaeTcsi BOKpYT
IIaXThl, KaK M €ro HosBJIeHHE B crnucke kypHaia Forbes. Barun u ero maptaep I'ennanuii Kozos
cTanu coBnazaenbiiamu pyaauka B 1993 rony, kynus 70% axkuwmii. B 2014 rogy Anekcanap Barun
cTaj akunoHepoM «EBpaza» U Moyyui1 IeHeKHbIe cpeicTBa U akiuK «EBpa3a» B 0OMEH Ha CBOIO
noimo B «Pacnagckoit». B pesynbrare atoit caenku Barun u Ko3oBo# mony4univ 0koao 2 MAJIIHAp-
noB pomnapoB CIIA. Xota Anekcanap Barun nocBsaTHI CBOIO %H3Hb YrosibHOM oTpaciu Kys0acca,
OTIBIXaTh OH MpPENNOYnTAaET B Ipyrux mecrax. [lo nanubeim tadviser.ru, oH JHOOUT JIOBUTH PHIOY Ha
peke Bapcrana, koropas Haxoaurces Ha Konbckom nosyocrpose. [lomumo «Pacnaackoii» n «Espa-
3a» el NMpUHAJIeKUT psa Apyrux akTtuBoB B KysOacce. Hampumep, merammypruueckuid TUrant
3CMK wu yrompHas xommanusi «lOxky30accronb». Anekcanap BaruH Takxke BiajeeT aKIUsSMHU
«EBpa3za», 1 ero akTuBbI O-NpexkHEMY CBsA3aHbl ¢ KemepoBckoit 06macThlo.

Bopuc, EBrennii u Auapeii 3yonnkue. AKTuBbI: $350 MUTH KasKAbIi.

I'maBa 6usnec-auHactin bopuc 3yourkuii poauics B KemepoBo. TpynoByro AesTeIbHOCTh Havall
ciecapeM Ha KeMepoBCcKOM mpemnpusituu «Kanboputy». 3atem npogomkui padoty Ha KemepoBckom
KOKCOXHMe. 37IeCh OH IpOILEIT MyTh OT cjecaps 70 HadyalbHUKA MIPOM3BOACTBEHHOIO 11€Xa M MOIY4uII
BbICIIIEe 0Opa3zoBaHue. PaboTan TeXHMYECKMM KOHCYIBTAHTOM Ha XUMUYECKOM 3aBojie B bonrapum.

B 1995 rony on Hauan ckymath akiuu KoMmmadnuu u mpuoodpen 10%, a yepes rox ObLT Ha3HA-
YEeH T€HEPAJIbHBIM AUPEKTOPOM KeMepOBCKOro «Kokcoxmumay, KOTOPBIM MO3Ke CTal IJIaBoi ceMe-
Horo OusHeca. OH pazJenusl UMYIIECTBO C JABYMsSI CBOMMH CHIHOBBbSIMH, EBrenuem u AHIpeeM.
Crapumii cein EBrennii okonunn KemTUIIII, nauan paGorats Ha «Kokce» u B HacTosIlee BpeMs
SBISIETCS Tipencenatenem copeta tupekTopoB OAO «Tymauepmery.

Bropoii cein bopuca 3yOuiikoro Anzapeil Taxke yduuics B IToTMTEXHHMUECKOM KOJIEIKe
B CBOEM HEOOJIbIIIOM poJHOM ropoje. OaHako oH ycmen nopadorats B ['epmanuu u lIBelinapuu,
a B 2007 rogy cTas 4j1eHOM coBeTa AUPEKTOpoB CIIOBEHCKOH CTaJIbHOM Ipymiibl, BXoasmen B IIpo-
MBIIJICHHO-METAIUTYPTruuecKuii Xonauur (Metammyprudeckuii XonauHr Kokc).

I'pynna sBnsieTCst OCHOBHBIM aKTHBOM CeMbU 3YOUIIKUX, BIaICIOIIeH paBHBIMU J0JISIMU.
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[IponenaB paboTy, CTOUT yOSTUTHCS B TOM, YTO YCHEIIHbIC MPEANPUHUMATENN — 3TO HE3aBH-
CHUMble, OTBETCTBEHHBIC, LIEJICYCTpEMJICHHbIEC, yBEpeHHbIE B cebe, 0Opa3oBaHHBIC, TBOPYECKUE
Y PUCKOBaHHbIC JIFO/IH.

Ecnu nosiBnsieTcs xenaHue OTKPBITH CBOE JI€NI0, CTOUT CHavajia yOequThCsl Kakue KadecTBa
npucymu BaM. McciienoBanusl mokasaiv, 4TO MHOTHE M3 3THX HABBIKOB M KA4€CTB MOXKHO MPHO0-
pecTH, TJIaBHOE HE OIyCKaTh PYKU U UATHU A0 MOCIEIHETO.

Byaymum npeanpuHuMaTensiM He0OX0IMMO pa3BUBATh CBOU JIMYHBIC HABBIKU U pa3padaThi-
BaTh OM3HEC-TIJIaH, COOTBETCTBYIOIINMA UX CHIIbHBIM CTOPOHAM.

O06001mMB TUTEpaTypHbIC HCTOYHUKH M M3YYHB OMOTrpaduy M3BECTHBIX MpEANPUHUMATENCH,
MBI IPUILIA K CIEAYIOIIUM BbIBOJAM:

VYcnemnsle U — 3TO T€, KTO CTABUT JOJATOCPOYHBIE LEIU U 3HAET, KAKUX UX MPaBUIBHO
JOCTUYb.

BaxxHoll XxapakTepUCTUKON YCIIEIIHOTO YEJIOBEKA SIBJSECTCS NO3UTUBHOE OTHOLIEHUE K KU3HMU.
VM HY>KHO MOBEpUTH B ce0sl U HAYUUTHCS JOBEPATH APYTUM.

KomMMyHUKaTHBHBIE HABBIKH SIBJIIIOTCSI OCHOBHBIM CPEJACTBOM JOCTHUKEHHS ycrexa.

OpuH 13 raBHBIX (PAKTOPOB ycrmexa — oOpazoBaHre. BaxkHO HAyYUTHCSI UCIIONIB30BATh CBOU
CIIOCOOHOCTH ISl TOCTIDKEHUST CBOMX Iiesieil. HeoOXoarMMo TOCTOSHHO pacHIUpsATh CBOM 3HAHUS
Y 3aHUMAThCSl CaMO00pa30BaHUEM.

Cnucok nurepaTypsl:

1. Opuk Puc «busnec ¢ nyns. Meton Lean Startup st ObICTpOro TeCTUpOBaHUS UJIEH U BbI-
0opa 6uzHec-moaenu». [https://www.litres.ru/book/erik-ris/biznes-s-nulya-metod-lean-startup-dlya-
bystrogo-testirovaniya-ide-6884055/chitat-onlayn/].

2. Ion ITonman, Duapro YunctoH «llomublil no3utus. @opMyiia BBLKMBAHUS U IPOLIBETAHU A
OusHeca B u3MeHuBIIeMcst Mupe». [https://www litres.ru/book/pol-polman/polnyy-pozitiv-formula-
vyzhivaniya-i-procvetaniya-biznesa-v-izm-69273730/].

3. Dmusxy Tomnmpart «llenb-2. Jleno He B BeseHum». [https://www.litres.ru/book/eliyahu-
goldratt/cel-2-delo-ne-v-vezenii-7709166/].

VK 334.012.46
JEHEKHO-KPEJIUTHAS IMOJIUTUKA BAHKA

Kpasuyk B.O., Maasbiuesa A.B.
Ky3zbacckuii rocynapcTBeHHbIN TexHUUYeckuil yHuBepcurer umenu T.®. ['opbauesa,
¢wunnan B r. [lpokonbescke, (r. [IpokonbeBck, Poccuiickas denepariust)

Annomayusn. Kpeoumnas nonumuka cooeticmeyem 3KOHOMUYECKOMY POCHLY, MAK Jice umeen
BAJICHYIO POTb 8 NOOOEPIHCAHUU (DUHAHCOBOU CMADUTLHOCMU U Pe2yTUPOsanue 0eHe’CHO20 0opa-
wenus 6 cmpane. OCHOBHOIU Yenblo ABNAEMCA — COepPIHCUBANUE YPOBHS UHDAAYUU, a maKdice obec-
neuenue (PUHAHCO8020 NOCMOAHCNEA.

Knroueswie cnosa: ghunancel, kpeoummnas noaiumuxa, oeredicHoe oopauerue, Poccus.

Annotation. Credit policy promotes economic growth, as well as has an important role in
maintaining financial stability and regulating monetary circulation in the country. The main goal is
to contain the inflation rate, as well as to ensure financial stability.

Key words: finance, credit policy, money circulation, Russia.

AcCneKTbl KpeIUTHOM MOMUTUKHN OaHKa COAEPKUT psJ] oKa3aTesnel, JeMCTBUI U TOKYMEHTOB,
KOTOpble 0003HAYaeT JalibHeilliee HampaBiIeHUE PAa3BUTHUS YUPEKICHUS B HANPABICHHOCTH Mpe-
JOCTaBJICHUS 3aiMOB 3aMHTEPECOBAHHBIM KiMeHTaM. C IOMOIIBIO KPEIUTHOW MOJIUTHKHU yIAETCS
Jydlie NMpoAyMaTh U peaanu30BaTh IIPOLECC BbLIAYU 3aMOB, BBIABUTH €TI0 OCHOBHBIC ITPUHIUIIBL,
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B3SITh JOCTaTOYHO IPOJYyMaHHBIE METOJbI U CPEACTBA peau3alli, 0003HAYUTH KIFOYEBbIC MpPH-
OPHUTETHI U CTPATErMUECKUE 3a/1a4H.

KpenutHas monutuka peryiupyer JesTeIbHOCTh CUCTEMBI BbIIa4M 3aliMOB, [IOMOTaeT OPUEH-
TUPOBaTh CKOpee U Mpo(ecCHOHAIbHEE CIIPABUTHCA C 3a7adyaMM O0(OPMIIEHUS U JBUXKEHUS JOKY-
MEHTOB, MOJIXOAUT COOTBETCTBUIO KPEAUTHOMN JEATEIHHOCTH YUPEXKICHHUS C BCEOOIEH cTpaTerueit
po¢ecCUOHATILHOMN 1EATEIbHOCTH.

KpeautHast noauTHKa — 3TO CIIELMAIbHOE HANPABJICHUE I€ATEIbHOCTU KPEAUTHON OpraHu3a-
LM B LEJIAX BBIAAYY 3aiIMOB IOPUIMUECKUM U (PU3HYECKUM JIMLIAM.

3azayamMu KpeIUTHON NOJUTUKHU SBJISIOTCS:

* HanpaBieHHOCTb KpeIUTOBAHMS;
= TexHUKa peain3alii KPEAUTHBIX ONEpaluid;
* PerynupoBaHue mpouecca KpeIuTOBaHus.

®akTopbl U QYHKINHU, BIUSAIOUINE HA KPEAUTHYIO MOJUTHKY:

1. Kommepueckast pyHKIMS — OaHK TOKE MOXKET ABJATHCSI KOMMEPYECKOI opranusanuei,
KOTOpasi OJy4YaeT NPUObLIb B PE3yJIbTaTe A€ATEIbHOCTH IPOBEACHUS KPEIUTHBIX ONEPALIUM.

2. Ctumynupytomas (yHKUIUS — NOJOXKEHUsS KPEAUTHOM MOJIMTUKU MOAXOIUT MOOYXIe-
HUIO OAaHKOM U €ro KJIMEHTaM CKOIUIEHHIO HE3aBUCUMBIX JIEHEKHBIX CPE/ICTB.

3. KontponbHast pyHKIUS — onpesesneHa NPUOPUTETaMH U OCOOCHHOCTSAMHU HaOIIOACHUS
nporiecca MPUBJICYCHNS U IPUMEHEHHUSI 0AHKOM U €T0 KIIMEHTaM KPEJUTHBIX PECypCOB.

Ee Makp03KOHOMHUYECKHE COCTaBIIAIONINE — 3TO BceoOI1as SKOHOMUYECKas Ipobiiema B cTpa-
HE, a TaKkXKe 3TO TE€ aCMEKThl, HA KOTOpbIE KPEAUTHAs OpraHMU3alisl cama IOBJIUATH HE MOXKET.
To ectp 310!

* [lonuTHueckas cTaOMIbHOCTD;
* Craausi 3KOHOMUYECKOI'0 IIMKJIA;
* YpoBeHb HH(ISAIUH U TPOLIEHTHBIX CTaBOK.

Camo kpenutoBanue B Poccun 3amerHo ynmydmmiock. ITo uroram aeBatu mecsneB o0beM Bbl-
JAHHBIX cCy]l HaceneHuto 1 ousHecy npeBbicuiio 100 TpiaH.py0. CambIM HAMOOIBIINM KpEIUTOBAaHUEM
U3 HUX SIBJIIETCA UMOTeKa. J[0JIs MMOTeUHbIX 3aliMOB 3aHUMAET 10 53% OT Bcel 3a10JDKEHHOCTH.

[To craructuke LlenTpobanka Ha koHer| 2023 roga olIas 3a0PKEHHOCTh IO KPEeIUTaM CO-
craBuina 1,08 TpaH. py0. u 370 TosbKO 4% OT obuiero odobema 10aroB. [pyryto yacts, a 310 90%
3aHUMAaET NOTPEOUTENBCKUE KPEIUTHI.

Tak ecTb BOIPOCHI, KOTOPbIE 337al0T MHOTHE JIO/IM, IOYEMY U 3a4eM OHHU OepyT KpEeIWTHI.
JlaBaiiTe paccCMOTpUM MPUYMHBI B3ATUS KPEAUTOB!

* HenocraTok CBOMX CPEACTB AJIs KPYIHOM MOKYIIKH.

* Heo0Xx0onuMOCTh yIIydIlI€HUs KUJIUIIHBIX YCIOBUH.

» @uHaHCUpOBaHHE 00PAa30BaHUS UM OM3HECA.

* HemnpenBuaeHHble pacxo/bl (HallpuMep, MEAULIMHCKHUE PacX0/1bl, PEMOHT aBTOMOOMIIS).

ITo cratuctuke LleHTpobaHka caMblii HaUMEHee 3aKpEIUTOBAHHBIM perHoHOM B Poccum sB-
nsetrcst IHrymerus, a caMbIM 0oJiee 3aKpeAUTOBAaHHBIM siBiiseTcsl TroMeHCcKas 00J1acTh.

Hwxe npuBenena tabnuna u3 caiita banku.py, rae 1eMOHCTpUpyeTcs Kakoil BO3pacT M Ha
YTO YaIle BCEro OEPyT KPEIUTHI.

Cpennuii BO3pacT 110 HalpaBJICHUIO KpeauToBaHus sBisgercs 35-40 netr. AHanu3upys 1aHHYIO
TabJyuIly, Kak TOBOPHJIOCH paHee OoJIblliee HalpaBlieHUEe KPEeIUTOBAHUS HAIleJIEHO Ha MOKYIKY J0-
Ma WIN yJIy4lIIEHUE KUIUIIHBIX YCIOBUH.
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CpepngHuit BO3pacT Nno Hanpas/eHNo KpeguToBaHnA
3a aHBapb—oKTs6pb 2022 rona

My)>KUYUHbBI

Mokynka goma, aavn

PemoHT

PeduHaHcupoBaHue kpeguTa
PedbuHaHcupoBaHune nnotekn
MpocTo aeHbru

Mokynka aBTo

KpeanTHble kapTbl

Opyrue uenn

JKeHWwuHbI

PemoHT 37 net
PeduHaHcHnpoBaHne kpeauTa 36,6
PedunHaHcupoBaHue nnotexkn 36,6
MNpocTo aeHbrn 36,8
Mokynka aBTo 35
KpeanTtHble KapTbl 33,9
Opyrue uenn 25

Pucynox 1

ITo cratuctuke HanmoHanpHO# acconuanuu KOJJIEKTOPCKUX areHTCTB Ha 2023 roxa oOras
3aJI0JKEHHOCTD 110 KpeAuTaM MpeBbIaeT 6ompiie 23 MuuinoHoB pyoneit. Mcxoas uz atroro Mex-
JTyHapOJIHBIM BaFOTHBIN (OH MpU3Bal BbIIaBaTh TOMEHBIIE 3aiMOB COMHUTEBHBIM JIUIAM.

B 3axiroueHrN MOXKHO MOAYEPKHYThH, YTO KPEAUTHAS MOJUTHKA Poccuu Urpaer o4eHb Bak-
HYIO POJb B MOAJIep)KaHUU (PMHAHCOBOTO OallaHca, COIEHCTBUU YKOHOMUYECKOMY POCTY U 3allUTe
WHTEPECOB 3aeMIIUKOB. OCHOBHBIE MHCTPYMEHTHI KPEAUTHOW TMOJUTHKU BKJIIOYAIOT HOPMATHBHI,
MPOLICHTHBIE CTABKH, ONEpAllMi HA OTKPBITOM PBIHKE U HAJ130p.

Cnucok nureparypsl:
1. https://lwww.banki.ru/wikibank/kreditnaya_politika_banka/.
2. https://www.cbr.ru/.
3. https://spravochnick.ru/bankovskoe_delo/kreditnaya_politika_kommercheskogo_banka.
4. https://www.vbr.ru/banki/help/credity/kreditnaya-politika/.

VJIK 159.96
CPABHUTEJbHBIN AHAJIA3 MOJO/EKHOTO MPEITPUHUMATEJIBCTBA

MenoBukoBa A.A.
Hayunslii pykoBoautens: Mopoaenko E.B., k.1c.H., 10UeHT
Kys6acckuii rocyaapcTBeHHbIH TexHuueckuit yausepcuter umenu T.®D. ['opOauesa,
¢unman B 1. [Ipokonsencke, (T. [IpokonbeBck, Poccuiickas deneparus)

Annomauun. Monooedxcnoe npeOnpuHUMamensCmeo CMAaHo8UMCcs 6C€ Oolee 8aNCHOU 4a-
CMbl0 MUPOBOU IKOHOMUKU, U PA3Hble CMPAHbl papabamuléarom ce0u cmpameuu Nno00epHCKU
MONI00bIX npeonpuHumamerneti. B amoii cmamve Mol npogedem cpasHUMeNbHbIL AHAIU3 MOJIOOEHC-
HO20 npeonpuHumamenvcmea 6 mpex cmpanax — Kasaxcmane, benapycu u Typyuu, umobul 6vi-
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ABUMb PA3IUYUA U CXOOCMEA 8 Onvime 3mux eocyoapcms. Ha ocnose onvima 3apybesicHvix cmpan
ObLIU NPeONIodCceHbl HOBOBBEOCHUS 8 OMEUeCMBEHHYI0 CUCEMY, YMO MOdiCcem CHnocobCcmeosams
PAa36UMUI0 MOLOOEHCHO20 NPEONPUHUMAMENLCMBA U YKPENJIeHUI0 IKOHOMUKU 8 YETIOM.

Kntouesvie cnosa: npeonpunumamenbcmeo, noo0epiHCKa NpeonpuHUMamenbcmed, UHHO8A-
Yuu, 20Cy0apcmeeHHas N000epIHCKa, MexHONApPKU, UHPPACMPYKMYpa cmapmanos.

Annotation. Youth entrepreneurship is becoming an increasingly important part of the global
economy, and different countries are developing their own strategies to support young entrepre-
neurs. In this article we will conduct a comparative analysis of youth entrepreneurship in three
countries — Kazakhstan, Belarus and Turkey, in order to identify differences and similarities in the
experiences of these countries. Based on the experience of foreign countries, innovations were pro-
posed in the domestic system, which can contribute to the development of youth entrepreneurship
and strengthening the economy as a whole.

Key words: entrepreneurship, support for entrepreneurship, innovation, government support,
technology parks, startup infrastructure.

Cdepa MOIOAECKHOTO MPEANPHHUMATENBCTBA UTPAET (PYHIaMEHTAIBHYIO POJIb B CTPYKTYp-
HBIX U SKOHOMHMUYECKUX TpaHc(opMalusax BO MHOTUX CTpaHax. B craTbe MbI IpPEJIOKUM aHAIIU3
pa3BUTHSA MOJIOAEKHOTO NpEeIIpUHUMATENbCTBA B cleayrommx crpaHax: Kasaxcrane, benapycu,
Typuuu u Poccun.

ModoexxHoe MpeanIpUHAMATEIBCTBO MPEACTABISIET CO00H YHUKAIBbHYIO (POPMY aKTHBHOCTH,
OCYILECTBIISIEMYIO MOJIOABIMU JIFOJBMH, B Bo3pacTe oT 18 mo 35 ner. BaxHON XapakTepHUCTUKON
9TON (OPMBI MPEATIPHHUMATEIHCTBA SABISIETCS aKIEHT HA KPEaTUBHOCTH, MHHOBAIIUSAX U TOTOBHO-
CTM K PHUCKY. MOJIONEKHOE NPEANPUHUMATEIBCTBO BBIIEISIETCA HECTaHJAPTHBIM MBIIUICHUEM,
CTIIOCOOHOCTBIO BHJIETh HOBOE, YTO Aa€T BO3MOKHOCTH IBMYKCHUIO MHHOBAIIMSIM B OM3HECE.

MornoaexxHoe MpeInpUHUMATEIbCTBO MO3BOJSET CO3aTh MHOTO HOBBIX PabOYMX MECT, UTO
MO3BOJINT CHU3UTh YPOBEHb 0€3paboTHUIlsl B cTpaHe. Moo iple NpeIpUHUMAaTENN IPUHOCAT B 00-
IIIECTBO HOBBIE MJIEH, MOJXO/Abl M TEXHOJOTHH, YTO CIIOCOOCTBYET KOHKYPEHTOCIIOCOOHOCTH Ha
peiHKe Tpyna. IlpennpuHUMaTenbCcTBO CTUMYIUPYET MOJOJIBIX JIIOAEH JOCTUTaTh MOCTaBJIEHHBIX
npo¢eCCHOHATBLHBIX 1eNeH, MOBBIIEHNIO YPOBHS J0X0a U caMOpeau3alim.

Ka3zaxcran. B Kazaxcrane MosozexxHoe NpeInpUHUMATENbCTBO SBIISETCS INIaBHBIM (DakTo-
POM CTHUMYJIMPOBAaHUS 3KOHOMUYECKOrO0 M couuanbHoro passutus. [IpaButenscTtBo Kazaxcrana
yaenser oco0oe BHUMaHUE MOJJIEPKKU U PAa3BUTHIO MOJIOJESXKU B cepe MpeAlpuHUMATENbCTBA,
npeJularas pasHble MPOrpaMMbl, KOTOpBIE CIIOCOOCTBYIOT YCIEUIHOMY CTapTy MOJIOABIX JHOJEH
B IIpEeIIPUHUMATEIILCTBE.

B Kazaxcrane MOKHO BBIIEJINTH OIHY U3 3HAYMMBbIX IPOTrPaMM, 9TO HHULMAaTHBA «bonamaky,
KOTOpasi MpeAO0CTaBISIET MOJIOJIBIM IPEINPUHUMATENSAM CTUIIEHANM U BO3MOXXHOCTh OOYYEeHHUs 3a
rpanuneit. Takoe oOyueHHe MO3BOJISIET HE TOJIBKO MOJYYUTh 3HAHUSA, YMEHUS M HABBIKU HEOOX0 M-
MBbI€ JIsl pa3BUTHSI CBOEro OM3HEeca, HO U MO3BOJISIET YCTAHOBUTH MEKIYHAPOIHBIE CBSA3H, UTO SIBJIS-
eTcs BXXKHBIM PECYpCoM JUIsd Oyaymx OuzHec uiei.

Orta mporpamma JaeT MOJIOABIM NPEINPUHUMATEISIM OINpPEEICHHbIE HAaJOTOBBIE JIBIOTHI
U TPaBO Ha IOJYYEHHUE JIBIOTHOIO KPEOUTA, YTO IO3BOJSET YMEHBIIUTH HAJIOTOBYIO HArpy3Ky
Y BKJIaJBIBaTh OOJIbIIE CPEACTB B COOCTBEHHOE Npeanpustue. JIbroTHbIe KpEeAUTHI, IPEJOCTABISIOT
JOCTYN K (DMHAHCOBBIM pecypcaM Ha 0osiee BBIMOJHBIX YCIOBHUSAX, YTO MO3BOJSIET CHU3UTh (PUHAH-
COBBIE PUCKH.

Benapycb. MononexHoe NpeanpuHUMaTensCcTBO B bemapycn, HaxoIuTcsl MOJA KOHTPOJIEM
MIPaBUTENBCTBA U SBJISETCS BaXKHBIM CTUMYJISTOPOM 3KOHOMHYECKOro pa3BuTHs. Hecmotps Ha on-
PEAETIEHHYIO MOJIUTUYECKYIO CUTYAlUIO0, CTPaHa MPEANPUHUMAET aKTUBHBIE LIaru JJs MOLACPKKU
1 pa3BUTHS MOJIOJEXKH B chepe npeAnpruHUMaTENbCTBA.

IIpaButenscTBO benapycu pa3paboTano psia mporpamm, HarpaBlIeHHBIX Ha MOAJIEPKKY Mpe-
npuHuUMarenbcTBa. OAHON M3 MHUIMATUB — SIBJIETCS MPEAOCTABICHHE TPAHTOB M (PMHAHCOBOU
MOJICP>KKH MOJIOABIX MpeIpUHUMATENICH, YTO MO3BOJISET pealn30BaTh OU3HEC-UAeU. IDTH (PUHAH-
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COBBIE PECYpPCHI MOT'YT UCIOJIB30BAaThCS IS MMOKPBITUS CTAPTOBBIX 3aTpar, pa3pabOTKH UAEU U yC-
JyTH, a TaK e MacmTabupoBaTh OU3HEC.

Tak >xe B benapycu cymiecTByroT onpezesieHHbIe POrpaMMbl 00yUeHHs B KOHCYIbTalluH MO-
JOJBIX NpennpuHuMareneid. B pamkax oOpa3oBaTelbHOW MHMLMATUBBI ACHCTBYIOT CIIELUAJIbHBIE
TPEHUHTOBBIE TPOTPAMMBI, KOTOPBIE MO3BOJSIOT 3(P(EKTUBHO YIPaBIATh cBoU OnszHecoM. JKenaro-
MX 00y4aroT OU3HEC IUIAHUPOBAHUIO, MAPKETUHTY, YIIPABICHUIO (PUHAHCAMHU U JIp.

B Eenapycn, OIHHUM U3 IMPUBJICKATCIBHBIX MOMCHTOB JJIsI MOJIOLCKH, SABJIACTCA HAJIOTOBas
JBrOTa Ha NPUOBLIb B TEYEHUU NEPBBIX 5-M JIET NMPEeANPUHUMATEIbCKONH JESITeIbHOCTH. DTO CIIO-
COOCTBYET CHUKCHHIO ()MHAHCOBOW HATPY3KH U TO3BOJISET BIOXKHUTH OOJBINE CPEICTB B PA3BUTHE
OusHeca. Takas MOJUTHKA TOCYAAPCTBA CIOCOOCTBYET CTHUMYJIMPOBAHUIO MOJIOJIEKU BKJIFOYAThCS
B IIPEANPUHUMATEIILCTBO U CO3/]aBaTh HOBBIE paboune MecTa.

Typuus. Ha ceronuamnuil neHp, B Typuun MOJIOAEKHOE NMPEANPUHUMATEIBLCTBO 3aHUMAET
OAHO M3 HCHTPAJIBHBIX MCCT B CTPATCIMYCCKOM PA3BUTHUKU 3KOHOMUKHU CTpPAHBI. TprII/ISI SABJIICTCA
JIUZEpOM B cdepe pa3BUTHUS JAHHOIO CEKTopa. X04eTcss OTMETUTh pocT crapranos. B Typuun ax-
TUBHO pa3BUBACTCA HHQPPACTPYKTYpa, KOTOpas CHEHHATH3UPYETCS HA MOJICPKKE CTapTaIoB,
BKJIIOYast B ce0si MHKYyOaTOphl U akcenepaTropsl. JlaHHbIE OpraHu3aly NPelOoCTaBISIOT MOJIOABIM
JJIOASAM  KCEJIAOIIUM 3aHATHCA Hpe[[HpHHHMaTCHBCKOﬁ ACATCIIBHOCTBIO HE TOJIBKO q)HHaHCOByIO
HOJIEPXKKY, HO M 00y4YeHHEe, KOHCYIbTAllMH, YTO MO3BOJISIET cTapTalaM aKTUBHO pa3BUBaTh U BHE-
IpsATh MHHOBaMOHHBIE uaeH. [IpaBurensctBo Typrun He TOIBKO (PUHAHCOBO MOAJCPKHBAET MO-
JOJBIX MpeANpUHUMATENeH uepe3 pa3Hble MHUIMATUBBI, HO U IPeA0CTaBiseT (PUHAHCOBYIO MOJ-
ACPKKY U HAJIOI'OBBIC JIBI'OTHI.

HccnenoBaTenbckue HEHTPBl M YHUBEPCUTETHI CTPAHBI aKTUBHO MOAIEPKUBAIOT U COTPYIHHU-
4aroT ¢ MOJIOAbIMU MPCANPUHUMATCIIAMHA, YTO IMO3BOJIACT 0OMEHSATHCS 3HAHUSIMHA U HOBBIMHM TEXHO-
JIOTUSIMU.

HpaBI/ITeJII)CTBO CTpaHbl AKTHUBHO YYaCTBYCT B CTUMYJIUPOBAHHUU MOJIOACKHOIO NPCAIIPUHU-
MmatenbCcTBa. CyIIecTBYIOT ONpeAETeHHblE T'PaHThl U CyOCHIIMHU, KOTOpbIE NpeJHa3HAueHbl AJIs
CTapTamoB MOJIOABIX npez[anHnMaTeneﬁ.

Poccus. B PO monoaexHoe MpeANpUHUMATENIBCTBO UMEET JOJITYI0 UCTOPHUIO U ONPENCIIHIIO
ONPEIETICHHBIE XaPAKTEPUCTHUKH, YTO OTJIIMYAET €r0 OT APYTHUX CTpaH. X04eTcsl OTMETUTH, 4TO Poc-
cust 0obnazaeT GoraTbIMHU NMPHUPOJHBIMU PECYpPCaMHU, YTO CO3/1a€T YHUKAJIbHbIE BO3MOJHOCTH JUIS
peanrsan NpCANPUHUMATCIIBCTBA B PA3HBIX C(i)ean, TaKHUX KaK CEIbCKOEC XOSSIﬁCTBO, OHECPICTUKA,
cdepa BBICOKMX TEXHOJIOTUHN U Jp.

[IpaBuTenscTBO POCCHM aKTMBHO CONEHCTBYET PAa3BUTHIO NMPEAIPUHUMATENBCTBA, YEPE3 CO3-
JlaHWe UHKYOaTOPOB, aKcenepaTopoB U TexHomapkoB. OHAKO, ONpee/eHHbIE CI0KHOCTH Y MOJIO-
JBIX TpEIIpUHUMATENel elle Bo3HUKatoT. CI0KHOCTH BCTPEUalOTCsl HA YPOBHE OIOPOKpATHH U He-
IIPEACKa3yeMOCTH 3aKOHOAATENIBHOU cpelbl. HyKHO 0 pocT MHTepeca K TEXHOJIOIMYECKUM CTapTa-
nmaM B MOJOJACKHOM HNPCANIPUHHUMATCIILCTBE B PO. Hpejll'lpI/IHI/IMaTeJ'II/I CO3Jal0T MHHOBAIIMOHHBIC
KOMMaHuu B cepe MeAULUHBbI, MHOOPMAIIMOHHBIX TEXHOJOIMH, MCKYCCTBEHHOTO WHTEIIEKTa
U Apyrux otpacisx. Bee 3To cnocoOCcTByeT pa3BUTHIO HUPPOBOI SKOHOMHKH B CTPAHE.

[Tpob6nembl, ¢ KOTOPBIMU CTAJIKUBAIOTCS MOJIO/IbIE MIPEANPUHIUMATENN CBSA3aHbI C MOJUTHKON
rocyaapcraa. Poccust ncneIThIBaeT HEOO0CTAaTOK I/IHBGCTI/IHI/Iﬁ B HOBBIC ITPOCKTHI, UTO 3aMEIJIACT pa3-
BUTHE NIPEAIIPUHUMATEIBCKON aKTUBHOCTH CPEAU MOJIOIEKHU.

Kaxxnas u3 paccMOTpEHHBIX CTpaH MMEET CBOM CHJIbHBIE U cjabble CTOPOHBI B cdepe Moj-
JEPKKU MOJIOZBIX IIPEANPUHUMATEIIEH.

Yro syumie?

* ['mbkocth 3apyOexHbix cTpaH: B Typuum oTmeuaercs TrMOKOCTb B pEryIupOBaHHU
U TOJJEepKKE MPeIIPUHUMATENbCTBA, YTO CIIOCOOCTBYET OBICTPOMY Pa3BUTHUIO WHHOBAIMM, Mpe-
JOCTaBIISAs CTapTanam OOoJIbIINE BO3MOXXHOCTH JUIsl pealu3alii, KpeaTUBHOCTH.

= CereBoe B3aMMOJECHCTBHE M KyJIbTypa MEHTOpCTBa: MHOTHE CTpaHbl NPAKTUKYIOT
KYJIBTYpy MEHTOPCTBA U CETEBOTO B3aMMOJIEWUCTBUS, YTO CIIOCOOCTBYET OOMEHY ONBITOM M TOJ-
JEPKKU IIPEIITPUHUMATEIbCTBA.
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* OrpanuueHus B peryiaupoBanuu: B PO u npyrux crpaHax rocygapcTBEHHOE pEryaupo-
BaHUE MOXXET ObITh 00JIee KECTKMM M OTPAaHUYMBAIOLIUM JUIsI MOJIOABIX IpeanpuHumareneil. Uro
CHIEP’KUBACT Pa3BUTHE B 00JIACTH MHHOBALMHN U THOKOCTb OM3HEC-CPEIbI.

* [ocynapcTBeHHas MojaJepxka U HHPpacTpykrypa: CTOUT OTMETUTh, YTO 3apyOeKHbIE
CTpaHbl MOT'YT B35Th ce0€e Ha 3aMeTKy onbIT Poccuu B 001acTH TOCy1apCTBEHHON MOJACPKKHU IS
CTapTarloB B MOJIOAEKHOW cpese MpeArnpuHUMaTenscTBa. J((EKTUBHAS CUCTEMa IPAHTOB U (pu-
HAHCUPOBAHUE CIIOCOOCTBYET Pa3BUTUIO OU3HEC-TIPOEKTOB.

* CoTpyIHHYECTBO M MEXIYHAPOIHBIE CBA3M: PoccHsa NOIKHA YyCHINTH Pa3BUTHE MEXK-
IAYHApOJHOTO COTPYJHHYECTBA U MAPTHEPCTBA C 3apyOCKHBIMU MPEANPUHUMATEISIMUA, YTO MOXKET
CTaTh JBIKYLIEH CHIION [UIsl pa3BUTHS MOJIOAEIKHOTO NIPEANIPUHUMATENLCTBA B Poccnn.

[Ipoananu3upoBaB ONbIT 3apyOeKHBIX cTpaH U Poccuu B chepe MOIOIEKHOrO MpeanpuHu-
MAaTeJIbCTBA, MOYKHO 3aKJIIOYUTh, YTO JAHHBIN OIBIT JA€T YHUKAJIbHBIC YPOKU U MEPCHEKTUBBI IS
pa3BuTHs O6uzHeca. COTpYAHMYECTBO U OOMEH ONBITOM MOXET CIIOCOOCTBOBATh PAa3BUTHIO MOJIO-
J€KHOTO IPEANPUHUMATENILCTBA BO BCEM MUpE, CO3/aBasi OIaronpUaTHYIO Cpely AJIs KpeaTUBHO-
CTH MOJIOABIX IIPEAIIPUHUMATEIEH.
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Annomayua. B cmamve Oviiu paccmompenvl nousmue de3pabomuysl, ee nPUUUHbL U 8UObL.
buvin nposeden ananuz 6e3pabomuyst 6 Poccuu 3a nocneonue neckonivko nem. B mabauyax npeo-
cmaeien anaiu3 3a nociieonue 200a. Tax sice npogeder ananus noOOepHCKU 6e3pabomHbIX co Cmo-
POHbL 20cydapcmaa.

Knwueswvie cnosa: 6espabomuya, cocyoapcmeo, 6espabomuvie, nociedcmeus b6espabomuybl,
8UObL Oe3pabomuybi.

Annotation. The article considered the concept of unemployment, its causes and types. An anal-
ysis of unemployment in Russia over the past few years has been conducted. The tables show the anal-
ysis for the last years. The analysis of state support for the unemployed was also carried out.

Key words: unemployment, state, unemployed, consequences of unemployment, types of un-
employment.

AKTyaJIbHOCTh JJAHHOI TeMbI BbI3BaHa TEM, UTO pelieHre 0e3paboTUIbl — 3TO OCHOBHAs 3a/1a-
4a rocyJapcTBa, Tak Kak 6e3padoTuila SBISETCS MPUCYIIUM KOMIIOHEHTOM KH3HU CTPaHbI, KOTOpas
OKa3bIBACT BIMSHUE HA CUTYAIIHIO B CTPaHE.

[Tocneactus 6e3paboTHUIIBI, KOTOPHIE MOKHO CUUTATh MOJIOKUTEILHBIMHU:

» Coszmaercsi JOMOMHHUTENbHAs pabouasi Cuiia, KOTOPYIO CMOTYT HCIIOJIb30BaTh B Jallb-
HEWIIEeM.

» [Ipu moBbIIIECHUHU 3apa0OTHOM TIIAThI, OYJET CHUKATHCS YPOBEHb HHQIISIUH.

* MotuBaius pabOTHUKOB K TPYAYy CTAHOBHUTCS BBIIIE.
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[Mocneactust 6e3pabOTHUIIBI, KOTOPHIE CYUTAIOTCS] HETATHBHBIMU:
= [Ipoucxoaut pe3kuii cnaa ypoBHS KM3HHU HACEICHUS:

* [IporcxoauT CO3AaHKE MPEANOCHIIOK ISl COKPAIICHHS J0XOIO0B JIFOJICH, paboTaromnX

110 HaliMy.
» Jlroau, KOTOpbIe TEPAIOT PAdOTY, MOIYYAIOT COUUAIBHYIO MOICPKKY.
* VYpoBeHb COepeKEHUN TTOHUKACTCS.
* PabOTHUKM HAYMHAIOT TEPSATH CBOU TPYIAOBHIC HABBIKH.
* [Ipo6ieMbl TP HOBOM TPYIOYCTPOUCTBE.

* Jlrogu nmomy4aroT MOpajbHbIE TPAaBMBbI, KOTOpas B JaJIbHEHIIEM MOTYT IPOSBHUTHCS

B HAPKOMAHHH, aJIKOI'OJIM3ME U J1a)Ke pOCTE MPECTYIMHOCTH [1].

Tabnuya 1

bespaboruia B Poccun, %, [https://gogov.ru/articles/unemployment-rate]

YpoBeHb
0e3paboTHIIBI 5,0 4,9 4,6 57 41 3,1 2,8
B IIPOIICHTAX

2018 rox 2019 rox 2020 rox 2021 rox 2022 rox 2023 rox | 2024 rox

B noxinaze, kotopsiit onyosinkoBan MOT «llepcniekTuBbI pa3BUTHS 3aHATOCTH U COLUAIBHON

cdepsl B MEpe», coo0IIanoch, 94to B 2024 roay ypoBeHb O6e3paboTuiibl B Mupe Oynaer pactu [5].
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Pucynox 1. Yposenw despabomuynl 6 Poccuu 3a 3 200a no mecsyam
(https://gogov.ru/articles/unemployment-rate)
Tabauya 2
UucnenHocTh 0e3paboTHRIX IO peruoHaMm Poccun, ThIC. e,
[https://gogov.ru/articles/unemployment-rate]
2017 2018 2019 2020 2021 2022 2023

AnTaiickuii kpai 11,8 10,8 10,5 13,8 11,6 23,4 22,8
Kemeposcka

MepoBCkad 95,1 80,9 70,8 85,4 68,5 50 11,5
o0acth
H

OBOCHOUpCKas 85,3 96,2 86.9 92,8 87,4 17,4 12,6
001acTh
Poccust 3969,5 3969,5 3464,8 | 4321,3 777 564 2500
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bespabotuna B KemepoBckoit o6acTu:

ITo manubM uccnenoBanusM, B Kysbacce ¢ 2022 roga mo 2023 4ucieHHOCTh 0e3pabOTHBIX
rpaxaad Obuia 6onee 50 ThICSY yenoBeK. UMCIEHHOCTH JIIOJEH, KOTOPbIE HAXOIMINCH Ha O(HIIH-
alnbHOM TpynoycTpoicTBe, coctaBisuia 1 235 000 yenosek. M3 Hux 1 184 000 yenoBek — 3aHATHIE,
a 51 000 gen. sBnsitoTCs 0€3pabOTHBIMHU.

KemepoBckoif 0061acTh HaXOUTCS HAa 2 MecTe cpeiu peruoHoB CHOMpU MO KOJIMYECTBY JIIO-
7ieid, KOTOpble He MOTYT Haiitu pabdoty. be3paboruma ¢ 2022 mo 2023 rox B Kysbacce cocraBuia
4,1%, uTo sBIsIETCA MATHIM MOKa3aTeneM cpenu cuOupckux peruoHoB. B suBape 2023 rona B Kys-
6acce 11 300 yenoBek HaXOMWINCh HA ydeTe B LeHTpax 3aHsATocTU. A 7 300 yesnoBeK moirydaiu
(hbUHAHCOBYIO MOJACPXKKY 10 Oe3paboruiie. Takxke 34 000 BakaHCHI OTKPBUIM B 3TOT mnepuon [3].
B Kys6acce B stuBape 2023 rona 11 300 cocrostin Ha y4ere B LeHTpax 3aHATOCTH, a 7 300 denoBek
noJiydain (PUHAHCOBYIO MOJAEPAKKY [0 IOTEpe paboThI.

[Tomomik TocymapcTBa JOASIM, KOTOPbIE HE MOTYT paboTaTh MO MPUYUHE MHBAIHIHOCTH:

» CrpaxoBasi IEHCHS.

* HMHBanmasl BCeX TPYII MOJIYYAIOT IIEHCUIO TI0 HHBAJTUIHOCTH.

[TakeT conManbHBIX YCIYT:

» [lomy4yeHue 1o penenTam JEKapcTB U MEAUIIMHCKUX U3ICITHU.

* [lonmydyeHue cnenuagibHBIX HPOAYKTOB [Jsl MHUTAHUS B JICYEOHBIX WENSIX S JeTei-
WHBAJINIOB.

» [lomydyeHue mMyTeBKHU Ha JICYCHHE B CAHATOPHIA.

* bBecniaTHOe nepeaBUKEHUE B O0IIECTBEHHOM TPaHCIOPTE.

» JleHEeKHbIE BBITLIATHI.

= Hanorossiii Beruer U JKKY: nHBanugaM u cempsiM C I€TbMU-WUHBAJIUJAMH KOMIICHCHU-
pytoT pacxozsl Ha omnaty JKKY B pasmepe monoBuHbI OT 001iel cymmbl; uaBanuasl | u 11 rpynn
MOJTYy4aroT CTaHJAPTHBIA HAJIOTOBBIN BhIUET, KOTOPHIN cocTaBisieT S00 pyoiiei.

* bBecmnaTHas mapkoBKa.

B o6mieii cnoskHocTr B Ipokomnbescke 3apeructpupoano 113 000 gemosek (59,6%) — 3T0 pa-
6otatoriee Hacesnenue, 55 000 yenosek (29%) — neHcuonepsl, U 11 000 coctaBmnstoT 6€3paboTHBIE.

l'ocynapcTBO OKa3bpIBaeT MOMOIIL O€3paOOTHBIM, HATIPUMED:

* bupxka TpyJa OpraHu3yeT U COBEPIIECHCTBYET CUCTEMY HH(pOpMAIIUU 0 pabouHnX MECTax,
KOTOpble cBOOOHBI. Ciy:KObI 3aHATOCTH 00eCIIeunBalOT 0€3pab0THRIM OECIUIaTHbIE PEKOMEHIalluN
no mnpodopueHtanuu. ['ocynapcTBo MpenocTaBiseT MOBBINIEHHE KBaTU(UKALUMU U OecruiaTHOe
o0OyueHue, BpEMEHHYIO 3aHATOCTb Ha COLMAIbHBIX padoTax.

» @duHaHCOBas MOMOIIb MPH MOTEPE PabOTHI.

» Opraau3zanus ciyx0 1Mo Tpya0yCTpONCTBY.

» [lyGnukarus cBOOOIHBIX BaKaHCHUH.

» Co3naHue [eHTpa MOBBIIICHUS KBaTH(PUKALINH.

* PacmmpeHue rocyJJapcTBEHHOTO CEKTOpa C LENbI0 YBETUUYEHUE YKciia pabounx MecCT.

Ha nmaHHBII MOMEHT ypoBeHBb 0€3pabOTHITBI JOCTHT HCTOPHUECKOTO MUHUMYMa, TIOTOMY YTO
Crpoc Ha pabouyro CUJIy B IIEJIOM ONEPEKaeT ee MpeAsIoKeHHe, MOABUIACh aKTUBHOCTh MPeaIpH-
SATUH, HAI[EICHHBIX HAa HMITOPTO3aMeIIeHUE, PACITUPUIIOCH TPOU3BOACTBO B MTPOMBIIIICHHOCTH.

Cnucok mrepaTypsl:

1. Buzabl ¥ pUYUHBI BO3HUKHOBEHHS 0€3pa0OTHUIIbI: BIMAHUE HA YKOHOMHKY [DJIEeKTpOH-
Helii pecypc]. — Pexum gocrtyma: https://moneymakerfactory.ru/spravochnik/chto-takoe-bezra-
botitsal/ (mara obpamenus 10.03.2024).

2. Kakoii 6yner 6ezpaborunia B Poccuu B 2023 rony: oduuansHbeie MPOTHO3BI 1 MHEHUS
IKCTIepPTOB [DneKTpoHHBIH pecypc]. — Pexxum mocrymna: https://bankstoday.net/last-articles/bezra-
botitsa-v-rossii-2023 (mata oopamenus 11.04.2024).

3. Ky3bacc 3ansm BTOpoe MecTo cpeau CUOMPCKUX PETHOHOB IO YHCIy 0e3paboTHBIX
[DnexTponHbIii pecypc]. — Pexxum moctyma: https://ngs42.ru/text/job/2023/04/02/72185495/ (nata
obpamenus 15.03.2024).

54



4. HACEJIEHUE TIIPOKOIIBEBCKA [OnekTpoHHbI pecypc]. — Pexum nocryma:
https://bdex.ru/naselenie/kemerovskaya-oblast/prokopevsk/ (nata oopamenust 12.03.2024).

5. [Iporno3z MOT na 2024 roxa: ypoBeHb 0e3pa0OTHIIBI U COIUATIEHOE HEPABEHCTBO B MHUPE
oynyt pactu // HoBoctu OOH URL: https://news.un.org/ru/story/2024/01/1448472 (nata oGparie-
Hus: 10.03.2024).

6. Poccrar mpezacraBiseT maHHbIE O 3aHATOCTH W Oe3paboruie B ¢espane 2020 roma
[DnexkTpoHHEIH pecype]. — Pexxum nocryma: https://rosstat.gov.ru/folder/313/document/80528 (mata
obpamenus 25.03.2024).

7. YpoBenb Oe3pabotursl B Poccum [DnexTpoHHbId pecypc]. — Pexum pocryma:
https://gogov.ru/articles/Tunemployment-rate (nara o6pamienns 15.03.2024).

YK 330.1
IKOJIOI'MYECKAS BE3OITACHOCTD
KAK OCHOBA YCTOMUYHUBOI'O PA3BBUTHUSA COBPEMEHHOT'O KA3BAXCTAHA

Ocranenko U.HU., Paxmerysuinna K.
Exubacty3ckuii ”H)XKEHEpHO-TeXHUYECKUI NHCTUTYT UMeHH akajemuka K.M. Catnaesa,
(r. Oxubacty3, Pecmybnuka Kazaxcran)

Annomawua. Ha cospemennom smane coyuanbHo-3KOHOMUYECKOE pa3gumue CmpaHvl onpe-
oefsiemcst coOCmosiHuUeM OKpYdcalowell cpeovl, pPayuoOHAIbHOCMbIO UCHONIb308AHUS UMEIOUE20Cs
npupooOHo-pecypcHo2o nomeuyuana. Ilosmomy obecneuenue 3KoI02UYECKOU 6Oe30nACHOCMU HA
NPUHYUNAX YCMOUYUBO20 PA3BUMUSL AGTAEMC A OCHOBHBIM CNOCOOOM peuleHUs IKOI02UYECKUX U CO-
YUATILHO-9KOHOMUYECKUX NPobiem, YUMo 2apaHmupyem HAOIeIcaujull ypo8eHb pa3gumusi U yclousl
JHCU3HU HACENIeHUS, OMKPbIBAen HOBble 803MOICHOCMIU.

B cmamve npoeooumcsa ananuz cywnocmu nowamus «dKonoeudeckas 6esonachocmvy. Pac-
cMOmpeHr HOBblU DKONOSUHYECKULl KOOEKe, 8 MOM YUCie U3YUeHO Yyeresoe pacxo008aHue nocmynue-
WX niamedxicell 3a IMUCCUU HA NPUPOOOOXPAHHBLE MEPONPUSINUSL.

B yenom, 6 pabome uccnedyromes cywecmeyiowue npobiemvl obecnedenus IK0102U4ecKou
bezonacnocmu 6 cogpementnom Kazaxcmane u npednazaomes 603MoAiCHbIE NYMU UX PEULEHUSL.

Knrouegvie cnosa: sxonocuueckuii Kooeke, 3Ko102u¥ecKas 0e30nacHoCms, YCmoudugoe pas-
gumue, IKOI02UecKull yuepo, punancuposanue npupoo0OXpaHHbIX MepONPUSMULL.

Annotation. At the present stage, the socio-economic development of the country is deter-
mined by the state of the environment and the rational use of existing natural resource potential.
Therefore, ensuring environmental safety on the principles of sustainable development is the main
way to solve environmental and socio-economic problems, which guarantees an appropriate level
of development and living conditions for the population, and opens up new opportunities.

The article analyzes the essence of the concept of “ecological safety”. The new Environmen-
tal Code was reviewed, including the study of the targeted use of received emissions payments for
environmental protection measures.

In general, the work examines the existing problems of ensuring environmental safety in mod-
ern Kazakhstan and proposes possible ways to solve them.

Key words: environmental code, environmental safety, sustainable development, environmen-
tal damage, financing of environmental activities.

3a mecsatunerus B KazaxcraHe CI0XKHIaCh CHCTEMa MPUPOIOIOIB30BAHNS, KOTOPast OKa3bIBa-
€T YPE3BBIYAHO BBICOKYIO TEXHHUUYECKYIO HArpy3Ky Ha MPUPOJHYIO CPEIy, UTO MPUBOIUT K MOTEPE
CIIOCOOHOCTH TO/IEP/KUBATh KAYECTBO MPUPOTHON CPeJibl, HE0OX0auMoe Tt (HyHKIIMOHUPOBAHUS
oO1recTna.
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Dkonoruyeckasi 0€30MacHOCTb HAMPSAMYIO OIPEIEISIETCS] SKOJIOTUUECKON COCTABISIOMIEH U ue-
pE3 Hee KOCBEHHO BIIMSET HA COLMAIBHYIO M DKOHOMHUYECKYIO COCTaBIIAIOIUE YCTOMYUBOIO PA3BUTHSL.
Ectp mpsiMasi 3aBHCUMOCTb MEXIy SKOJOTMYECKON YCTOMYMBOCTBIO M O0OBEMOM BBIOPOCOB 3arpsi3-
HSIOILMX BELIECTB B aTMOC(HEPHBII BO3/1yX.

AKTyaqbHOCTh TEMBI 3aKJIIOYACTCS B TOM, YTO OOECIEUCHHE IKOJOTHUYECKOW 0e30macHOCTH
ABJISICTCA 00S3aTENIbHBIM YCIIOBHEM Pa3BUTHS 3KOHOMHUKH, TaK KaK POCT MPOMBIIUIEHHOTO, CEJb-
CKOXO35IICTBEHHOT'O TIPOM3BOJICTBA U HETIPOM3BOACTBEHHON C(ephl YCIOKHIET B3aUMOOTHOIICHUS
o0111eCTBa U B pe3ysIbTaTe BO3HUKAET HEOOXOJUMOCTh COXPAaHEHMS M YIy4IIEHHUs] CUCTEMBI JKU3HE-
obecrieyeHus: B I100aJIbHOM M PETHOHAILHOM (hopMmarte. XO03HCTBEHHAs IEATEIIbHOCTh MOXKET Ha-
HOCUTB NPUPOHON CPeie FIKOJIOTUUYECKUH, SKOHOMUYECKUH 1 COLMATIbHBIN yIuepO.

DKosornyeckas 0e30MacHOCTh SBJISAETCS MPEAMETOM HAyYHBIX UCCIICIOBAaHUI, U B HACTOSIIIEE
BpEMs CYHIECTBYIOT Pa3IMYHBIE TOAXO/BI K €€ ONPEICICHUIO.

B tabnune npencraBiieHbl ONPEACICHUS MMOHATUS U CYIIHOCTH SKOJIOTUYECKOH 0e30macHoCTH
BEIIYIIIMMH YKOHOMHCTaMH (Tabmuna 1).

Tabnuya 1
CyImHOCTb U ONpe/IeIeHre TOHITUS «IKOoJorn4eckasi 0€30MacHOCTb)

ABTOp Onpenenenye NOHITHS

Joctrnxenne n noaaepKUBaHUE TaKOrO Ka4eCTBa OKPYXKAroIled PpUpOA-
HOH cpeJibl, IPH KOTOPOM BO3/eiCTBHE €€ (haKTOpOB 00eCIednBaeT 3/10-
POBBE YEIIOBEKA M €r0 IJIOJOTBOPHYIO XKU3HEACATEIbHOCTh B FapMOHUU
C IPUPOJOH

A K. 'onnuenkoB

Cucrema MCpP, HAIIpaBJICHHAA HaA 3alIUTY KU3HCHHO BaXHbBIX HUHTCPCCOB

Bb.B. Epodees . N
YeJIOBEKa OT HEOJIArOMPHUATHOTO BO3JICHCTBUS OKPYIKAIOIIEH CPeIb

Oco3Hanune TOro, 410 4YCJIIOBCUYCCTBO — HCOTHEMJICMAA 4YaCTb IIPUPOAbLI,

H.®. Peitmepc N
ITOJIHOCTBIO 3aBHCHMasi OT OKPYKAIOIIEH €ro CpeJibl

CocTosiHME 3aIIMIIEHHOCTH OKPY)KAIOIIEH Cpelbl, HACEIEHUs, TEPPUTO-
puil, X03UCTBEHHBIX U UHBIX O0BEKTOB OT PA3JIMYHBIX YIPO3,

O.JI. Iy6oBuk BO3HUKAIOIIKX BCJIEJICTBUE HETAaTUBHBIX U3MEHEHUN KOMIIOHEHTOB OKpY-
JKAIOIIEH Cpelbl B PE3yJbTaTe AHTPOIOIE€HHOM AEATEIbHOCTH, IPHUPOJI-
HBIX SIBJICHUH U IPOTUBONPABHBIX ACSIHUM

[Tpouiecc oOecriedeHus 3alUIIEHHOCTH >KU3HEHHO Ba)XHBIX WHTEPECOB
JIMYHOCTH, NPHUPOIBI, O6HI€CTBa M TocydapCTBa OT PCAJIbHbIX WU NTOTCHIU-
aJbHBIX YIPO3, CO3JaBAa€MbIX AHTPOIOI€HHBIM WJIM €CTECTBEHHBIM BO3-
JICVCTBMEM Ha OKPYKAIOIIYIO CPEy

A. Koctun

CocTosiHME 3alMILEHHOCTH >KM3HEHHO Ba)KHBIX MHTEPECOB U IPaB JIMY-
J.K. Hypniencos HOCTH, OOIIECTBA U IOCYAAapCTBA OT YrpO3, BOSHUKAIOUIMX B pe3yJbTaTe
AHTPONOTEHHBIX M MHBIX BO3JEHCTBUI HAa OKPYKAIOIILYIO CPELY

CocrosiHne 3allUIIICHHOCTH JIMYHOCTH, O6HI€CTB3 H TrocyagapCTtBa OT IIO-

K.K. Kocnasneros N o
CJIEJICTBUI BPEIHOTO BO3ACHCTBUS HA OKPYKAIOIIYIO CPEIy

CocTosiHME 3alUIIEHHOCTH YKOJOTHYECKUX HHTEPECOB U MPaB JIUYHOCTH,
M. K. AGapanmoBa oOmiecTBa M TocylapcTBa OT Yrpo3, BO3HUKAIOIIUX B PE3ylbTare aHTPO-
MOTE€HHBIX M MIPUPOJIHBIX BO3JICUCTBUN HA OKPYKAIOUIYIO CPEY

N3yunB MCTONKOBAHUS TOHATHS «OKOJOTUYECKasi 0€30MaCHOCThY, CAeTaHHbIE Pa3HBIMU aB-
TOpaMH, MOXHO CHENaTh BBIBOJ], YTO B HACTOSAIIEE BPEMsl OTCYTCTBYET OOIICTIPUHSATOE U COTIIACO-
BAaHHOE OTpeIeTICHUE ITOro MoHsTH [1].

[TosBnenue B koHile XX Beka u Hadane XXI Beka HOBBIX TNIOOATBHBIX SKOJIOTHUECKUX YTPO3
(SIpKUMH TpUMEpaMU KOTOPBIX sABIsAt0TCS UepHoObUTh 1 DyKycuMa) TpeOyIoT MepeoLieHKH CUCTe-
MBI MEXIYHAPOAHBIX OTHOIICHHN U MPUOPUTETOB BCEX ACHCTBUN TrOCYIAapCTB B UX TUIJIOMATUH,
TOYHEE, COOTBETCTBYIOIIETO OTHOIICHUS K ATUM IMPHOPUTETAM, KaK MPAaBALIUX AT, TaK U O0IIECT-
By Kk aeny. IIpodeccop A.M. CyGeTTo crnpaBeqIMBO 3aMeTUJ IO 3TOMY MOBOIY: «B HacTosmee
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BpeMs oOpa3oBaiach rio0anbHas YepHas AbIpa 3HAHUM, OTpakalolias 3aro3Aalylo Peaklnio KoJ-
JIEKTUBHOM MBICIIHM Y€JIOBEYECTBA, B TOM YHCIIE HAyKH, HA MPOLIECC Pa3BUTHUS INI0OATBbHBIX SKOJIOT U-
4yecKux KaracTpod. B Hell peanusyercs 3agaya MOOWIM3aLMU CUJI HAYKU M 00pa3oBaHus IS Ipe-
OJIOJICHUSI ATON CUTyallMu U (POPMHUpPOBAHMS aJIEKBATHON HAy4YHON KapTUHBI MHUpA, B KOTOPOH KH-
BET YEJIOBEK, — HOOC(hEepHOI KapTUHBI MHpay [2].

B navane XXI Beka nepen denoBedecTBOM, U nepen Ka3zaxcTraHOM B 4aCcTHOCTH, CTOSIT CO-
BEPILEHHO HOBBIE 3a7aun. K HUM OTHOCHUTCS yiydllIeHHE COCTOSIHUS OKPY)KAIOILEH Cpeibl BO BCEM
mupe. OCHOBHOM NPUYMHON OOOCTPEHUS HKOJIOTMYECKUX MPOOJIeM SBISETCS TEXHOTeHHas Jes-
TEIbHOCTh uesoBeka. C 0JIHOM CTOPOHBI, JOCTUKEHUSI HAYKH U TEXHUKU SBJISIIOTCS TOPJOCTHIO Ye-
JIOBEUECTBA, HO BAXXHBIMU ILIaraMy CTaJld Pa3BUTHE aTOMHOI PHEPreTUKH U OCBOCHHE KOCMOCA.
OnHako CTaHOBHUTCA Bce 0oJiee OYEBHIHBIM, UTO BEJIMKAsi MOIIb, 0OOpeTeHHast O6Jaronaps pa3BUTHIO
HAayKH U TEXHHUKH, 3a4acTyl0 OKa3blBa€T HEraTUBHOE BIMSHUE HAa COCTOSHHUE MHUPOBOH OKpYXkalo-
mei cpenpl. IloTpeduTensckoe OTHOIIEHHE YeTOBEYECTBA K MPUPOJIE U PECYypcaM HAHOCHUT OIPOM-
HBIM Bpea AKOJIOrHueckoil cutyaruu B mupe. CoCcTOsSHME B HEKOTOPBIX JEJOBBIX Kpyrax IIo-
MIPEXHEMY JIOCTUTAETCS 3a CUeT yuiepOa MpupoJie M €CTECTBEHHOM cpene oOuTanus moei. Jyxos-
HO-HPaBCTBEHHOW OCHOBOM BO3HUKHOBEHUS TNI00AIBHBIX MPOOJIEM COBPEMEHHOCTH MOXKHO CUUTATh
IIUPOKOE PACIPOCTPAHEHHE MOTPEOUTENILCKOM MIe0NOTHH. B Haimie Bpems Jr0AM CTAaHOBATCS BCe
0oJiee 3aBUCUMBIMH OT Pa3IMYHOr0 MHOTrooOpa3us Bemel [3].

HabGnromarorest creayromue sSiBIeHUS | TPOLECCHI:

" [PUPOAHBIE CTUXWUHHBIE aHOMAJIMU, TAKUE KAaK HAaBOJAHEHMS, 3aCyXH, MOKaphl, Koueba-
HUS TEMIIEPATyphl, yparanbl U Ipyrue 1nojao0HbIe IBICHMUS,

" yMEHbINAETCs IUIONIA/b JIECOB U CHIKACTCS TIO0POIUE MOYB;

" COKpalleHue OMopa3zHoOOpa3vs, BaXKHOTO MPUPOJHOTO pecypca, HEOOXOAMMOTro s
KU3HU.

Takue npoGiieMbl, Kak U3MEHEHUE KJIMMaTa, KUCIOTHBIC JOXIH, 3arps3HEHHE OKEaHOB, PEK
U MIPECHBIX BOJOEMOB, THOENb TPOIMMYECKUX JIECOB, OTUYXJACHHUE OOJBIIMX YYAaCTKOB 3€MJIH H3-32a
MIPOMBIIIJICHHBIX aBapui M T.Jl. CTAHOBSTCS peIIarolMMHU JUIsl Jrojeil Ha 3emie. OOocTpeHue 3Ko-
JIOTHYECKUX MPOOJIEM MTOCTABUIIO IOJT BOIPOC 0€30MaCHOCTh M BBKMBAHHME UEIOBEUECTBA, a TAKXKe
CIIOCOOHOCTH a/IEKBaTHO pearupoBaTh HAa BOSHUKAIOIINE YIPO3bl U BHI30BBI.

Okocucrema KazaxcraHa xapakTepu3yeTcsi YHUKalIbHBIM Ui LleHTpanbHON A3MM M BCETo
KOHTHHEHTa Ouopa3sHooOpa3ueM. VcuesHoBeHNE BUAOB pacTEHUI U KUBOTHBIX MPUBOAMT K yTpaTe
pa3HoOOpa3usi Ha TeHETUYECKOM YPOBHE M COOTBETCTBYIOIIUM H3MEHEHHsM B 3kocucTtemax. Oc-
HOBHOW NPUYMHON (PaKTHUECKON yTpaThl OMOpa3sHOOOpa3us SBJISETCS pa3pylleHUEe U Jerpajarus
cpeabl 00uTaHMs, TIaBHBIM 00pa3oM YHUUTOXXEHHUE JIECOB, HPO3Us MOUB, 3arpsI3HEHNE BHYTPEHHUX
1 MOPCKHX BOJIOEMOB, YpE3MEPHBIN OTJIOB PEIKMX BUJOB KUBOTHBIX U pacTeHuil. KazaxcTaH Taxxke
MPU3HAN, YTO UHTPOAYKIIHS UY>KEPOJHBIX BUIOB PACTEHUH U KMBOTHBIX SBIISETCS BaKHOM MPUYH-
HOM yTpaThl OMopa3HoOOpa3us.

Haubonee s dexTuBHON MEpOH 3alUThl OMOJIOIHYECKOr0 pa3Ho00pa3us ABIsSETCS CO3JaHHe
CHElHAIbHBIX OXpaHAeMbIX TeppuTopuil. [IpupoaHbie 3amoBeAHUKN pecryOIMKH 3aHUMAIOT IJIO0-
manap 13,5 MiH. rekrap, uro cocraBiseT 4,9% niomann BCel TEpPUTOPUU CTPAHBL, YTO COBEPILECH-
HO HEJIOCTATOYHO JJIs MOJJIePKaHuUs HKOJIOIMUECKOro 6anaHca OMopa3Ho00pa3ns U HUKE MUPOBBIX
CTaHJIapTOB, KOTOpBIE cOCTaBIAOT 10%.

[Ipencrosimas macmtaOHas pa3paboTKa yriaeBOJIOPOAHOIO ChIPbS B Ka3aXCTAaHCKOM CEKTOpe
MOpSI TIPEJICTABIIET MOTEHUUAIBHYIO YIPO3y JKOJIOTHYECKOH O€30MacHOCTH CTpaHbl U Tpelyer
MIPOBEJICHUS CHEIUAIBHBIX HMCCIEJI0BAaHUN IO ONpPEAEICHUI0 MaKCUMAaJbHO BO3MOXKHOTO YPOBHS
J00BIYM YTIIEBOJOPOIOB 0€3 HaHECeHHUs yiiepOa MOPCKUM U MPUOPEKHBIM 3KOCHUCTEMaM, peayin3a-
[[MU T€OJUHAMUYECKOI0 MOHUTOPUHTA, TUKBUIALUU OECXO3HBIX HEPTSIHBIX CKBAXKUH U JIPYTHX HC-
TOPUYECKUX 3arps3HEHUH, a TaKXKe MPUHITHE MEpP IO MPEKPAILEHUIO0 CKUTaHUs IMOIYTHOTO rasa
Y HECAaHKIIMOHUPOBAHHOW YTMIM3alMM HE(PTEHPOBOAOB M OOOpPYIOBaHUS C PaJUOAKTHBHBIM 3a-
rpsi3HeHueM [4].

B nocnennue roapl BBISIBUIICS €Ill€ OJIMH aCHEKT HEraTUBHOI'O BO3JCHCTBHS HEPTSIHBIX OIle-
panuil Ha OKPYKaIOIYI0 CPEly U 3I0pPOBbE YEJIOBEKA — ITO MPOSBIECHUE PAAMOAKTUBHOIO 3arpss-
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HEHMsI, BBI3BAHHOTO BBIOPOCOM B IUIACTOBBIE BOJABI B pe3yNbTaTe OypeHHsI HEOOBIUHBIX KOJIMYECTB,
BCTPEYAIOLIUXCS B NMPUPOJE PATUOHYKIUAOB paaus U Topus. B To ke BpeMms conepxaHue coyei
panusi Ha MOBEPXHOCTH TOJSI UCTApeHUs M OypOBOro 0O0OPYAOBaHMS BBI3BAIO aHOMAJIMU ramMma-
paaunoakTuBHOCTH, Aocturatomue ot 100 mo 1000 mMxP/gac u BbImie Ha oOMmIEH TJIOMIATU OKOJIO
3000 metpoB 3amanHo-Kazaxcranckoro He(hTSHOTO MECTOpPOXAeHUs, T1e B paauyce 100 xunomeT-
POB BBIABICHO 277 y4acTKOB PaJMOAKTUBHOI'O 3arpsi3HEHHs ¢ MOIHOCTBIO PaAMOaKTUBHOIO U3ITYy-
gyenus ot 100 mo 17 000 mxP/4. B Hacrosimee Bpems B Kacnuiickoe Mope BbIxomaT 20 HEQTIHBIX
MECTOPOXKICHUH, PaCIIONIOKEHHBIX B AThIpayckoil oomactu. B MaHrucrayckoit o61acTi Hauaaoch
3aToIJICHHE BOCbMU ToJiei. Bee 3To co3naeT cephe3Hblil pUCK 3arps3HEHUs] OKeaHOB He(TenpoayK-
tamu. bonee 150 CKBaKHH yKe MMOCTOSTHHO HaXOIATCA B MOpcKoi Boje (13 Hux 102 B AThipayckoit
obmactu), a 120 710OBIBAOIINX CKBAKHH MPEIOIOKUTEIHHO 3aKOHCEPBUPOBAHBI, HO HE 000py10-
BaHbl JIOJDKHBIM 00pa3oM Ul MpeAoTBpalleHusl yTeuku HeTH B MOpckyto cpeny. Ha ceBepHom
noOepexbe MaHrucTayckoil 001acTH 3UMON YCThEBOE 00OpYyIOBaHHE B 3aKOHCEPBHUPOBAHHBIX
Y JINKBUJJUPOBAHHBIX CKBR)KMHAX MOKET OBITh MIOBPEXIEHO BO BpeMsl IBUKEHHUS JbJa [4].

B cBsI3u ¢ MHTEHCUBHBIM OCBOEHUEM IPHUPOJIHBIX PECYPCOB, Pa3BEIKON U JA0ObIYEH YriieBO-
J0pOJIOB B NMPHUOpPEKHBIX paiioHax Kacnuiickoro Mopsi MOTyT BO3HUKHYTh NMPOOJIEMbI 3arps3HEHUs
MOYB. 3arpsi3HUTEISIMH TTOYBHI SIBJISIFOTCS B OCHOBHOM HEe(Th M HE(PTETIPOAYKTHI, (PEHOIBI U TSKE-
Jble MeTaulbl. TspKelble MeTallbl IPUCYTCTBYIOT B IIOYBE CBEPX MPEAEIbHO JOIMYCTUMON KOHIEH-
Tpauuu, MprUYeM B HOHHOH (opme, caMoil arpecCHBHON (Gopme, B KOTOPO OHM CYIIECTBYIOT. 3a-
rpsizHenue noussl [pukacnus HedrenpoaykTamu kojebiercs ot 1 10 5 I/Kr, B peAKuX ciaydasx a0
10 r/kr. Takxe OTMEUEHBI BBHICOKHE KOHIEHTPAIIMHM TOKCHYHBIX BEIIECTB, TAKMX KaK HHUKEIb —
100 mr/xr, cBunen — 80 mr/kr, muHK — 50 mMr/kr, XpoMm — 100 mr/kr, pocdop — 80 mr/kr.

Bce Gosee HapacTaronye cepbe3Hble BOIPOCH! IKOJIOTHUECKONW 0€30IacHOCTH HAIlIeH CTpaHbI
npuobperaroT orpoMHoe 3HadeHue. Ha curyanuto sxonorndeckoit 6e3onacHoctu B Kazaxcrane He-
raTUBHO BJIMSET UCTOILEHUE MHUPOBBIX 3aIl1aCOB IOJIE3HBIX MCKOINAEMBIX, ChIPbs, BOJHBIX U OHOJIO-
TMUYECKUX PECYPCOB, a TAKXKE CYILIECTBOBAHUE SKOJIOTMYECKU HEOIaronpusITHBIX TEPPUTOPHIA.

JlanHast cuTyanusi ycyryOmiseTcsl CylllecCTBOBaHHEM OOJIBIIOrO KOJMYECTBA OMACHBIX MPOM3-
BOJICTB, JIEATEIILHOCTh KOTOPBIX MPUBOAUT K HAPYIIEHUIO HKOJOTHMUYECKOro OajlaHca, B TOM YHUCIIe
C HapYLIEHUSIMH CAaHUTAPHO-3MUAEMHOIOTMUECKUX U TUTHEHUYECKUX HOpM. CTpaTernyeckuil puck
MCTOIIEHUS B)KHEHIIINX MUHEPAJIBHBIX PECYPCOB CTpaHbl BO3PACTAET, a J0ObIYa MHOTHX CTPATEerH-
YECKHUX TO0JIE3HBIX MCKOITAeMbIX CHIKaeTCs [4].

B nensax pemenust sxkosnorndeckux mnpobnem B 2021 roay B Kazaxcrane Obu1 IPUHAT HOBBIN
Oxonornueckuii konekc. [Ipu pa3zpaboTke HOBOTO DKOJIOTHYECKOTO KOJEKA OBbUI MEPEHSIT OIMBIT
crpad OOCP. B 3Tux cTpaHax NpaKkTUKyeTCs KOHTPOJb HaJ Hauboiiee 3arpsA3HEHHBIMU U 3arpsis-
HAIOIIMMYU NpeanpusaTUsaMU. 11o1xonbl, KOTOpBIE CBA3aHBI C OLEHKON BO3JACUCTBUS HA OKPYXKAKO-
IIYI0 Cpeay, BOMPOCHI, CBSI3aHHBIE C MOJAECPHHU3AIMEN MpeInpUsiTHs, YBeIUUeHHeM (hpUHAHCUPOBa-
HUS, IEPECMOTPOM CHUCTEMBI YIPABJIEHUS OTXOJaMH — BCE COOTBETCTBYET HOBBIM BESIHMSIM U CO-
BPEMEHHBIMU TPEHIAM.

B Kogekce npeaycMoTpeHbl HOPMBI, COTJIACHO KOTOPBIM MPUPOJOINONIb30BATEIh HE TOJIBKO
IUTATUT 3a yiepo, HO 00s3aH BOCCTAHOBUTH OKPYXKAOIYIO Cpely 710 IepBOHAYAIILHOTO COCTOSIHHUS.

Taxxe KonekcoMm mpeycMOTpeH nepexo Ha KOMIIEKCHbIE 3KOJIOTHYECKUE pa3perieHus s
00BEKTOB MEPBOI KaTETOPUH OMACHOCTH C YCIOBHEM BHEAPEHHSI HAMIYUIINX JOCTYITHBIX TEXHOJIO-
ruil. Haumyunive 1ocTynHble TEXHOIOTUU — 3TO Hanmbosee 3QpGeKTUBHBIN cocod MOJEpHU3ANU
IIPOMBIIIJIEHHOCTH ¢ MAaKCUMaJIbHOM MUHHMMHU3ALUEN Bpea, HAHOCUMOI'O OKpY’Karolled cpesie, 3T0
TEXHUYECKHE, OpTraHU3aI[OHHbIE U YIPaBJIE€HUYECKHE PEHICHHUS], C LeIbl0 00ecedeH s LIeJIeBbIX I0-
Ka3aTeslel Ka4ecTBa OKPYKaOLIEH cpeabl.

Heo6xonmumMo 0TMETUTb, YTO B MPEKHEM 3aKOHO/IATENIBCTBE OTCYTCTBYET 0053aTEIbHOCTh 1iefie-
BOI'0 pacxXo0JI0BaHUS NMOCTYNMBIINX IJIATEXEN 32 SMUCCUU Ha IIPUPOI0OXPaHHbIE MeponpusaTus. B pe-
3yJIbTaTe TOJBKO OKOJIO 45% mocCTynaromux CpeAcTB ObUIM HAIPaBIEHbI HA OXpaHy OKpYKarolleH
cpensl. Teneps Konexcom npemaycMOTpeHO, 4TO MECTHBIE UCIIOIHUTENbHbIE OpraHbl 00s13aHbI (PHHAH-
CHPOBaTh MPUPOAOOXPAHHBIE MEPOIIPUATHS 33 CUET NMOCTYHNAIONINX SKOJOIMYECKUX IIaTeKed B 00b-
eme 100%, T.e. BO3pacTeT KOJIMYECTBO MPUPOIOOXPAHHBIX IPOEKTOB B PErHOHAX [6)].
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Heob6xoaumo pa3paboTate M yTBEPAUTH IUIaH OOPHOBI C OIMYCTHIHUBAHUEM, HAIPABJICHHBIA Ha
MIPEIOTBPALICHNE U COKpAIlleHHEe MacIiTabOB OIYCTHIHUBAHUS W HETaTUBHBIX TOCIEACTBUHN 3acyXH,
BOCCTAHOBJICHHUE JIETPAANPOBABIIHNX 3€MEJb U TUIOJOPOAMS NOYB, Pa3pabOTKy U BHEPEHHE SKOHOMHU-
YEeCKUX MEXaHM3MOB YCTONUYMBOrO 3€MJICHOJIb30BaHMs, 00eCreueHre OXpaHbl U 3allUThl 3€MJIU, pe-
CYpCHYIO 0a3y, YKpEIHTh KOJIOTHUECKYIO O€30IacHOCTh Cefla, a TAKXKe MPOMaranaupoBaTh U odecre-
YHMBATh Y4aCTHE NIMPOKOI 0OLIECTBEHHOCTH B MPOLIECCe MPEA0TBPAIEHUs OIyCTHIHUBAHUSI.

OCHOBHBIMHU PE3yJIbTaTaMH 3TOM MPOrPaMMbl CTAHYT MPEAOTBPAIICHUE MPOIECCOB OMYyCThI-
HUBaHUs, COKpAIllEHUE MacIITa0OB Jerpajgalii 3eMelb, BHEIPEHHE YKOHOMUYECKIMX MEXaHU3MOB
00pbOBI C OIMYCTHIHMBAHWEM U TIOBBIIIEHHE MPOYKTUBHOCTH CENbCKOXO3IHCTBEHHBIX 3€Meb. JKC-
TEHCUBHAsi pa3paboTKa YrieBOJAOPOIHBIX pecypcoB cTpaHamu Kacmwuiickoro OacceifHa mpuBena
K YCWJIGHUIO HETaTUBHOTO BO3JICHCTBHA Ha MOPCKHE M MPUOPEKHBIE IKOCUCTEMBI. B ycroBusx He-
OTIPEECNICHHOCTH COCTOSIHUSL MOpPSI B Ka3aXCTAHCKOM CEKTOpE 3HAYUMBIMH CTAHOBATCS BHEIIHUE
9KOJIOTMUYECKHE YTPO3bl TPAHCIPAHUYHOI'O XapaKkTepa.

Kpome Toro, HeoOXoauMoO ONTUMHU3UPOBATH MPABOBOE OOECIEYEHHE KOJOTUYECKOW 0e30-
[IACHOCTH HA OCHOBE COBEPIICHCTBOBAHUS HAA30pa M IMPAaBOBOr0 OOECIEUEHUs: pa3yMHOIO IpUpPO-
JIOTIONIB30BAHMSI U OXPAHBI OKPYXKAIOUIEH cpenbl. DTO CO3[JaCT YCJIOBHUS AJIS 3alIUTHI MPUPOTHON
Cpedabl U HMCKIIOYUT HEraTUBHOE BO3/JCHCTBUE XO3AMCTBEHHOW NESITEIBHOCTH HA OKPYKAKOIIYIO
cpeny Ha (oHE pOocTa IKOHOMUYECKOM aKTUBHOCTH B Ka3aXCTAHCKOM OOIIECTBE U FOCYAapPCTBE.

ObecnieueHne KOIOTHUYECKON OE30MaCHOCTH JIOJKHO CTaTh JOMUHHUPYIOIIUM TPEHIOM pas-
BUTHA coBpeMeHHoro Kazaxcrana. B To xe Bpemsi 0€30MacHOCTh B 3KOJIOTHYECKOU cdepe AoIKHA
OBITh HEOTJEIMMA OT CYIIECTBYIONICH 3KOHOMUYECKOW, COMAIBHOU, KYJIBTYPHOH, 00pa3oBaTeib-
HOM U UIEO0JIOTNYEeCKON MOTUTHKH.

B menom, moreHnuan y Hamel CTpaHbl MO OOECIIEYEHHMIO SKOJIOTHYECKOH 0e30macHOCTH
00JIBILION, HO JUIS €ro MOJHON peanu3anud HeoOX0JUMO COBEpIICHCTBOBAHWE HOPMATUBHON 0as3bl,
Pa3yMHOTO ITPUPOIOTIOIBL30BAHUS M OXPaHbl OKPYKAIOIICH cpess [7].

Jlyis ycTpaHeHHs SKOJOTHYECKUX YIrpo3 B CTPaHE JOJDKHA ObITh IMpOYHAas MpaBOBasi OPUIIU-
yeckas 0a3a, 3p(eKTUBHOE NMPUMEHEHHE SKOHOMMUYECKUX MHCTPYMEHTOB, BHEIPEHHE HAUTYUIINX
JOCTYIHBIX TEXHOJOTHH MPEANPUATHIMHU, YTO MO3BOJIUT B NEPBYIO OYEPEIb YIYULIUTh COCTOSHUE
KadyecTBa OKpPYKaloIIel cpeibl, 0COOEHHO B MPOMBIIICHHBIX PETHOHAX CTPaHbI, TaK KaKk o0ecriede-
HHUE HKOJIOTUYECKOM 0€30MacHOCTH SBJISIETCS OJHUM M3 BaXHEWIINX YCIOBHM yCTOWYMBOIO pa3Bu-
THsI 1I0O0T0 TOCyAapCTBa.
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PUCKHU MHYCTPHAJILHOI BEJHOCTH
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Annomauyun. Cmamos uccieoyem 6iusHue cO8PEMEHHOU IKOHOMUUECKOU CUCMeEMbl HA YPO-
genb 6eOHoCcmuU 8 UHOYCMPUATbHBIX 00ujecmaax. A6mopul anaiusupyrom @Gakmopsl, Komopbsie mo-
2ym Yeenuuums ysa3eUMoCmb OMOeIbHbIX ePYNN HACeNeHUsl neped puckamu OeOHoCmu, maxkue Kax
HecmabunbHoCmb pabomul, HU3KUE 3apabomKu, OMCYmcmeue coyudIbHoOl 3auumsl U 02PaHU4eH-
Hble 803MONCHOCIU OJIsL COYUATLHOU MOOUTLHOCHIU.

Knwouesvie cnosa: pabomarowas OeOHOCmb, COYUANbHASA NOAUMUKA, MHO2OMEpHAs 0eo-
HOCMb, 0enpusayusi, pUCKu MHO2OMePHOU 6eOHOCMU, COYUANbHASL NPODIeMAMUKA.

Annotation. The article examines the impact of the modern economic system on poverty levels
in industrial societies. The authors analyze factors that can increase the vulnerability of certain
population groups to the risks of poverty, such as job instability, low earnings, lack of social pro-
tection and limited opportunities for social mobility.

Key words: working poverty, social policy, multidimensional poverty, deprivation, risks of
multidimensional poverty, social issues.

UYro Takoe «pabotaromas 6eaHocTh»? OnpeneneHue, KOTopoe 1aeT MexayHapoiHasi OpraHu-
3anus tpyaa (MOT): «paboraronue Oeanbie» (working poor) — 4acTh 3aHSTBIX, KOTOpas >KUBET
B JIOMOXO3SICTBaX, HAXOJAIIMXCS HUXKE MPUHATOrO YpoBHS OemHocTm». UHAycTpuanbHas Oen-
HOCTh — 3TO (opMma OCTHOCTH, XapaKTepHas JJIsi COBPEMECHHBIX WHAYCTPHAIBHBIX 00IecTB. B TO
BpeMs KaK OeTHOCTH B II€JIOM OTPENEISIETCS] KaK OTCYTCTBHE HEOOXOIMMBIX MaTEepUATBHBIX pecyp-
COB JJ1s1 obecrieueHus: 0a30BBIX MOTpeOHOCTEH, HHAYCTpHAIbHasE OETHOCTh UMEET CBOM OCOOEHHO-
CTH B KOHTEKCTE COBPEMEHHOW 3KOHOMHKH W 00mIecTBa. B MHIycTpHaibHBIX 00IIECTBaX CyIIeCT-
BYET BBICOKas KOHKYPEHIIUS Ha PbIHKE TPYyJa, YTO MOKET MPHUBOJIUTH K HU3KUM 3apabdoTKaMm, He-
CTaOMIIBHOCTHU 3aHATOCTH W OTPAaHMYCHHBIM BO3MOYKHOCTSIM ISl COIIMATIbHON MOOMIBHOCTH. JIronu
MOTYT paboTaTh Ha MOJIHYIO CTaBKY, HO BCE paBHO OCTaBaThCs OCAHBIMM M3-3a HU3KHX 3apabOTKOB
¥ HECTaOMIILHOCTH pabounx MecT. MHaycTpuanbHas OeTHOCTh YacTO CBSI3aHA C UKINYECKAMU U3-
MEHEHUSMHU YKOHOMHUYECKOW aKTMBHOCTH, TAKUMH KaK PELieCCUM M U3MEHEHHUs B NMPOMBIIUIEHHO-
CTH, KOTOpPBbIE MOTYT NIPUBOJANTH K YBOJHHEHHUSM H TIOTEPE TOXOJOB. B HEKOTOPBIX CiTydasx COIH-
QJIbHBIE TIOJIUTUKUA M TPOTPaAMMBbl MIOMOIIK MOTYT OBITh HEAOCTATOYHBIMU WUIH HedP(HEKTUBHBIMU
B 00ph0€ ¢ MHIYCTPUATBLHON O€HOCTHIO M3-3a CIOKHOCTH SKOHOMUYECKHUX M COIUATBHBIX (PaKTO-
POB, KOTOpHIE €€ BBI3BIBAIOT. Pa3BuTHE TEXHOIOTUI U aBTOMATH3AIUsI MOTYT TaK)Ke BIUSAThH Ha ypo-
BEHb WHAYCTPHAILHOW OETHOCTH, YMEHBIIIAs CIIPOC Ha ONpECIICHHBIC BUIbI pPa00Yel CHITBI U yBe-
nruuBas 6e3paboTHIly Cpe HEKOTOPBIX KaTeropuit paboTHUKOB [1].

B nienom, nmpomeiuienHas 6e1HOCTh — 3TO GopMa O€THOCTH, UMEIOIasi CBOM OCOOCHHOCTH
B COBPEMEHHON KOHOMMYECKOW M COLMAIBHOM CTPYKTYype, a TakKe HEKOTOpble (PaKTOphI puCKa,
MPUCYIINE 3aHATOCTH B CYT'yOO IPOMBILIIEHHBIN cdepe [2, 3].

Puck 1 — TpyaHOCTH B CMEHE MecTa 3aHSATOCTH, MMOCKOJBKY YacTh pabouux npodeccuit «pu-
BsI3aHa» MMEHHO K KOHKPETHOH crienmanm3anui. K mpumepy, eciim ManokBamuuIupoBaHHBIH pa3-
Hopabouuit niK pabOTHUK TOKAPHOTO CTaHKA CPEIHETO pa3psiaa CMOTYT HalWTH paboOTy BCIEACTBUE
3aKpBITHS/YBOJIBHEHUSI U3 CBOETO IIeXa, TO KyAa MepeKBATH(UIIUPOBATECS METALTYPTy, BabIIOB-
IIMKY, KOHTPOJIEPY FOPHO-IIAXTHOTO 000PYJOBAHUS M MHBIM JIEATENSIM Y3KOCTIEUAIU3UPOBAHHON
3aHATOCTH. VX CTIeNMaIbHOCT 3aBUCUT HAIIPSIMYIO OT CTPYKTYPHI IIPOU3BOJICTBA M €€ 3HAYUTEIHHO
TpyAHEE CMEHUTh, YeM JUI HU3KOKBATU(HUIIMPOBAHHOTO MPOJIETapus WM paboTHHUKA chepbl YCIIYT.
31ech ke BCIUTBIBAET Mpo0iieMa MPOU3BOJICTBEHHOM 3aHATOCTH B MOHOTOpoAax KaparaHIuHCKOTO
pEeruoHa, KOTOPhIE SBJISIOTCS TAaKOBBIMH BCIIEACTBHE HATUYHS YHUKAIBHBIX «MOHOIPEATPUATHII,
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MOCKOJIBKY CaM TE€PMUH IOJIpa3yMeBaeT MoJ| co00i YHUKAIBHOCTh U €IMHUYHOCTh JaHHBIX MPOU3-
BOJICTB U IIPUBSI3KU K JAEATEIILHOCTU BOKPYI HUX 3HAYMTEIbHON YaCTU HACEIEHUs JaHHBIX SKOHO-
MHUYECKUX TEPPUTOPUH. SIpKUM KeHCOM JJisi OTpaKeHUsl TaKOW MPOOIEeMBI SBISUIACH CMEHA COOCT-
BeHHMKa KaparanauHcKoro mMerauryprudeckoro komMOuHara (Ha CTaJuu Iepefadd akTUBOB IMpej-
npusitast oT AO «ArcelorMittal Temirtau» kazaxcranckoit AO «Qarmety, BO BpeMsi KOTOpO# pa-
OOTHMKM MPEANPUATUN TOTYUMUIH LEIbIH psiJi IpoOJeM U PUCKOB: OT Iepedosi ¢ BBILIATOM 3apa-
OOTHOHM TUIATHl U TPEMUiA, O PHCKa MONAcTh MOJ MacIITa0HbIe COKPAIIEHUS M MOJHOCTHIO MOTe-
pATh paboyee MECTO B CBSA3M C MOTEHUMAIbHBIMU M3MEHEHUSMH B HOpMax MPOU3BOJCTBEHHOU
Y KaJIpOBOM MOJUTUKH).

Puck 2 — nocnenyromas TpyAHOCTb B NEepEeKBATU(UKALMK AJI 3TUX paOOTHUKOB, OCKOJIBKY
OOJIBLIIMHCTBO MPENNpPUATHII 00JaCTH B JIyUIIEM CIIydae MPEIOCTaBISET TOJIBKO KPaTKOCPOUYHBIE
KypChl TOBBIIIEHHUS KBATU(QHUKALMU IS YK€ paHee MOJyYEHHBIX CHELHUAIbHOCTAX TEXHHYECKOIO
U ipodecCuoHaNbHOTO 00pa3oBanus. B KoHTeKkcTe BecbMa TpeboBaTenbHoM nmonutuku HR oTnenos
Ka3aXCTaHCKUX MPEANPUATUH K MOATBEPKICHUIO CIIELMATN3aM1 00pa30BaTEIbHOM JOKyMEHTallH-
eil, 3T0 03Ha4aJI0 OBl HEOOXOAMMOCTh TIEPEIOATOTOBKH, YTO IPHUHOCHIO OBl paOOTHUKAM HEIpe-
BUJICHHBIN cTpecc B HEOOXOAMMOCTH COBMENIATh pabouyto JAeATeNIbHOCTh U 00yueHue (KOTopoe Obl
MIPOXO/AMJIO B JIYYIIEM CIlydae 3a CYeT MOTCHIUAIBHOTO padoTomaTens, a B XyIIIeM U Haubosee
O0OBEKTUBHOM ciy4ae i IPOU3BOJICTBEHHBIX pPealnii peruoHa — 3a CYeT caMoro pabOTHUKA, J10-
0aBIIsisl K CTpECCy, CBSI3aHHOMY C TIEPEOPHEHTAIEel Ha HOBYIO NMPOM3BOACTBEHHYIO JESATEIHHOCTD
emé 1 JOMOJHUTEIbHYI0 (PMHAHCOBYIO HArpy3Ky Ha 0OydeHue).

Puck 3 — kak cieactBue MmojoOHasi CMEHa IMPOU3BOJICTBEHHOW JEATEIBHOCTH NpuBeEaa Obl
K 3aKpeJUTOBAHHOCTU YacCTH JAHHBIX paOOTHHMKOB JJIsl OIUIaThl 00pa30BaTENIbHBIX YCIYT, KOTOpbIE
UM HE MPEIOCTaBIISLI Obl MOTEHIMAIBHBIA HOBBIM paboToAaTeNb, a MPUXOAUIOCH OBl OTUTAYMBATD U3
CBOETr0 KapMaHa, IOCKOJIbKY JUCTaHLIMOHHbIE NTPOrpaMMbl OOy4YeHHs B YHUBEPCUTETaX U KOJJIEH-
xax PK ampuopu sSBISIOTCS TUIaTHBIME, a OecIiaTHOe 00pa3oBaHue, MpeaocTaBisieMoe B mpodec-
CHOHAJIbHBIX yumiuiax Kazaxcrana ocyiecTBisieTcst Ha JHEBHOM o4HOH (opme u TpedyeT 00s13a-
TEJIBHOIO TOCEIIEHUs 3aHATUH B TEUEHHE BPEMEHU aHAJIOIMYHOMY JJIMHE padouero IHA. 371€Ch
TaKXe CTOMT y4yecTb, YTO OIUIaTa O0Opa30BaHMsS B YHMBEPCUTETaX PErHMOHA, MOArOTaBIMBAIOLIMX
MIPOMBIIITIEHHBIE KaJipbl cocTaBisieT cyMMbl 0T 500 000 TeHre u BbIlIE, YTO aHAJOTUYHO MTPUMEPHO
JBYM MJIM TPEM CyMMaM 3apalOOTHBIX ILIaT, KOTOpble paboToAaTeNlb OOBIYHO YCTaHABIMBAET HOBO-
MIPUHSTHIM padoyuM.

To ecTp gaxke ecnu Mbl paccMaTpUBacM B JAHHOM KOHTEKCTE MOTEHIUAIbHBIE HEMOHETAPHBIE
PHUCKHU JenpuBanyy pabodero Kiacca, HETPYAHO J0Tra/laThCsl O TOM, YTO OHHU MPUBEIYT B CBOIO OYe-
penb K BIIOJHE MOHETApHBIM IOCJIEICTBUAM, M0 UTOTY CTPYKTYPHBIX U3MEHEHHH B 3aHATOCTH Ha-
CEJIEHUSI TPOMBIIIJIEHHBIX MOHOTOPO/IOB.

@akT HanuuMs JaHHBIX PHUCKOB IOATBEPKAAECTCS U COBEPIIEHHO HEJABHO BHEIPEHHBIM
B [IPaKTUKY U3MEPEHMH oTeuecTBeHHOH npobdinemaTrku Muaexkcom MHoromepHoit 6ennoctu (UMB)
Ha OCHOBaHMM MeTonosiornu Ankupa-®docrepa. JlaHHBIA HHIEKC SABISAETCS CYIIECTBEHHBIM JOIOJ-
HEHUSIM K MOHETapHBIM IOKa3aTeIsiM O0€HOCTH, MOCKOJIBKY ITOMOTAeT ONPENeIUTh HabOPhI JUIIe-
HUH (COCTaBHMB MX MaTPUIlbl) U OCO3HABATh MOTEHIMAN A (hopMUpOBaHU O€AHOCTH HOBOTO MPO-
GbuIIs, CKPBITOTO JICHEKHBIM (akTopoM [1-3].

HecmoTpss Ha KpaifHe HU3KHMI YpOBEeHb MHOTOMEpPHON O€IHOCTHM B CPaBHEHUM C JIPYTHMHU
cTpaHamu Mupa, corsiacio otuera OOH mo mHOoroMepHo#t 6ennoctu 3a 2022 roa, Kasaxcran, 3aHsB
B HeM MecTo anTminaepa (MMb=0,002), no-npexHeMy MMeeT NOKa3aTeNny JUIIEHUH, 32 KOTOpbIE
cTomwsio Okl OecriokouThes: 46,7% nenpuBaruii cBsi3aHo ¢ nutanuem, 43,8% ¢ IETCKOW CMEpPTHO-
CThIO, 2,9% CO IMIKOJIBHOM MOCEeNaeMocThio, 3,2% ¢ 0becrnedyeHHOCThIO XuiabeM, 2,1% ¢ mpobie-
MaMH TUThEBOH BOJIBI.

Wtak, kakue e pPUCKU MOTYT BO3SHMKHYTHh IPU BO3MOKHOCTH OO€AHEHUS pabouyux HHU3KOU
u cpenHeit kBanudukanuu B Kaparananackoi odnactu [5]:

" BO3HMKHYT CYIECTBEHHBIE PUCKU MACCOBBIX YBOJIBHEHHN C MPEANPUATHI METATypriuu
U TOPHOJ00BIBAIOIIEH MPOMBIIIUIEHHOCTH, TOCKOJIBKY BBICOKME PUCKU NPOU3BOACTBEHHON TpaBMa-

61



THUYECKOU OIACHOCTU B JAHHBIX OTPACIAX, CONPSIKEHHBIE C HU3KOW OLIGHKOM CTOMMOCTH TpyAa
CTUMYJIMPYIOT TPYIALINXCS MEHATh MECTO 3aHATOCTH;

* mono0Has CUTyalsi HUKaK HE MOTUBHUPYET MOTEHIUAIBHBIX a0UTYPUEHTOB MOCTYNATh
Ha pabouMe CNEeUUaIbHOCTH, a IOTOMY IPUTOK HOBOM KBanu(UUIUpPOBaHHON paboyel cuibl Ha
IIPOMBIIIJIEHHBIX NPEANPUATUAX OyIE€T COKpaIIaThCs;

" B CBA3M C OTCYTCTBUEM KaApPOB JUIsl JAHHOW IEATEIbHOCTHU NPEANPUATHS C yCTapeBaro-
IIMMHU TEXHOJIOTHSAMH OyIyT U Jajiee MPOJ0JDKATh COKPAIATh BBITYCK U CTarHUPOBATh, YTO PUCKY-
€T IIPUBECTU K UX 3aKPBITHIO, YTO CTAHET INOTCHIMAIBHBIM JIBUTaTEJIEM K MaCCOBOMY POCTY CTPYK-
TypHO# 6e3paboTHIIbI;

" €CIM B TOPHO-MHAYCTPHUAIBHOM CEKTOPE 4acTh CIIELUAIMCTOB BCE €Ile CMOXKET HAaUTH
ce0e MOTeHIHAIbHOE pabodyee MECTO, TO B ClIydae C MPEANPHUITUSIMU YEPHOH M LIBETHOW METaJLTyp-
My He OyJeT Tak IMPOCTO 3TO CleaTh, MOCKOIbKY YPOBEHb CIELUAIN3AaLUN PAaOOTHUKOB JAHHBIX
MIPOM3BOJICTB BECbMa YHHMKAJICH U HABBIKH, NOJYYCHHBIC B JaHHOU cepe Xo3siicTBOBaHUsA, OyneT
TPYAHO peanu3oBaTh B KakoH-1nb0 apyroi chepe;

" ECIIM )K€ TaKHe CHEeIHATHCTHI MEePEeKBATUPHUIMPYIOTCS Kyaa-ITu00, TO B Ka3aXCTAHCKUX
peanusx, rae KpaHe CJI0XKHO YCTPOUThCS Ha paboTy 0e3 Hamuuus npoduibHOro oopa3oBaHus UM
npuaeTcs mnepeOuBaThCs MO0 CIyYalHBIMH 3apa0OTKaMU KaK CaMOCTOSITENIHO 3aHSTHIM, JIHOO
TPYAOYCTpauBaThCsl B cepy yciyr, JeBajibBUPYS U 0€3 TOro HU3KYI0 CTOMMOCTH OIUIAThl TPyJa
B JIaHHOM cdepe CO3IaHIEeM BBICOKOTO MPEUIOKEHUS paboveli CHIIBL;

" 4T0 0COOEHHO BaXXHO, IaHHAsI CUTYyaLUsl PE3KO M0JIOPBET 3KOHOMUKY MOHOropooB Ka-
paraHuHCKOM obsacTu (Kak MUHUMYM ropoaoB Temupray u baixaiia — cTOiIMI YepHON U I[BET-
HOW MeTayutypruu pecnyonuku Kasaxcran), KojaoccaabHO 3aBUCUMYIO OT JAHHBIX MHIYCTPUAIBbHBIX
MoOHOMpeAnpusATUd. J{aHHBIH (HaKT MOMKET 3aIyCTHTh Kak IETIOYKY OOHUWINAHUS HACEICHHUs, TaK
U IIPUBECTH K OINPEAEICHHBIM COLIMAIBHBIM B3pbIBaM, IIOCIEICTBUSA KOTOPBIX IMPHUIETCS NEPEKPHI-
BaTh KaKk OM3HECY, TaK U FOCY/1apCTBEHHBIM 3KOHOMHUKO-YIIPABICHUECKUM HHCTUTYTaM.

Takum 00pa3oM BbIIENEHBI KIIIOYEBBIE PUCKU MHIYCTPUAIbHON OEAHOCTH. DTO HE TOJIBKO
npo0GsieMa OTJENbHBIX JIIO/IEN, HO U CEPbE3HOE COLMAIbHOE SIBIIEHHE, KOTOPOE OKA3bIBAET BIMSIHUE
Ha OOIIECTBO B LIEJIOM.
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VK 658.512
MHWPOBOU OIIBIT ILTAHUPOBAHMAI HPOI/I3BQI[CTBEHHO-CBI;ITOBOFI
JAEATEJIBHOCTHU NPEANIPUATUN YT'OJIBbHOU MTPOMBIIIIVIEHHOCTH

CaamaHoBa A.H.l, Ken:kebaeBa F.)K.z, AmepikaHoBa Z[.A.l
1EKI/I6aCTy3CKI/H71 MH)KEHEPHO-TEXHUYECKUN MHCTUTYT UMeHH akanemuka K.M. Cartnaena,
(r. Dxubacty3, Pecnybnuka Kazaxcran)

2 AKaIeMHs JIOTHCTHKH 1 Tpancnopra (AJluT),

(r. Anmatsl, Pecmy6nuka Kazaxcran)

Annomauyun. B nacmosiweil nayunoii cmamve nposooumcsi 0030p Mupogoz2o onvima 8 00-
Jacmu nAAHUPOBAHUS NPOU3BOOCHBEHHO-COLIMOBOU 0eAMENbHOCMU Y20lbHbIX Npeonpusmui. B pa-
bome paccmampugaromcs Kiodesvle ACNeKmol, GKI0UASE MOOEIUPOBAHUE NPOU3BOOCHBEHHBIX NPO-
yeccos, ynpasieHue 3anacami, MapkemuHzo08vle cmpamecuu U 3Koaocudeckue gaxmopwl. Aemopul
obpawaiom 6HUMAaHUe HA NPUMEHEHUE COBPEMEHHbIX MEMmOoO08 U MEXHON02Ul, MAKUX KaK Mame-
Mamuyeckoe MOOeIUposanue U CUcCmeMsvl YNPAGIEHUs 3aNaAcamu HA OCHOBe UCKYCCMBEHHO20 UH-
meJieKma, a makdice Ha HeoOXo0UMOCHMb NOCMOSAHHOU A0anmayuu K U3MeHsOWUMCS PbIHOYHbIM
VCIOBUAM U IKOLOSUYECKUM MmpeDosaHusm. B yenom, cmamvs noouepKusaem 6ax*#CHOCMb KOM-
NIEKCHO20 N00X00A K NIAHUPOBAHUIO OesiMENbHOCMU V2OJbHbIX NPeONpusimutl Osi NOGbIUEHUS UX
agppexmusnocmu 1 KOHKYPEHMOCHOCOOHOCIU 8 COBPEMEHHOM PLIHOUHOM OKPYHCEHUU.

Kntouesvie cnosa: y2onvHas npomvluieHHOCMb, NIAHUPOBAHUE NPOU3BOOCHEEHHO-COLIMOBOL
OesamenbHOCmU, MamemMamuieckoe MoOeluposanue, YnpasieHue 3anacami, MapKemuH2oeblie cmpa-
meeuu, IKONOSUYECKAsL YCMOUYUBOCHb, MUPOBOLL ONbIM, ONMUMUZAYUSL NPOU3BOOCMBEHHBIX NPOYec-
€08, dHepeemuyecKue pecypcol, KOHKYPEHMOCNOCOOHOCMb, IKOHOMUYECKAs dhPekmusHocms, onepa-
YUOHHBLE UCCIe008AHUSL, UCKYCCIMBEHHBII UHMELLEKN, MUPOBOL PbIHOK, YCHOUYUBOEe PA3EUMUE.

Annotation. This scientific article provides a review of global experience in the field of pro-
duction and sales planning in coal enterprises. The paper examines key aspects including produc-
tion process modeling, inventory management, marketing strategies, and environmental factors.
The authors highlight the application of modern methods and technologies such as mathematical
modeling and artificial intelligence-based inventory management systems, as well as the need for
constant adaptation to changing market conditions and environmental requirements. Overall, the
article emphasizes the importance of a comprehensive approach to planning the activities of coal
enterprises to enhance their efficiency and competitiveness in the modern market environment.

Key words: coal industry, production and sales planning, mathematical modeling, inventory
management, marketing strategies, environmental sustainability, global experience, production
process optimization, energy resources, competitiveness, economic efficiency, operations research,
artificial intelligence, global market, sustainable development.

VYronbpHbIE MPEANPUITUS UTPAIOT KIIFOYEBYIO pPOJIb B MUPOBOM SHEPreTHKEe U SKOHOMUKE, obecre-
4yyBas 3HAYUTEIBHYI0 4YaCTb DJHEPIMH, MCIIOIB3YEMOM B Pa3IMYHBIX OTPACIAX IPOMBIIUIEHHOCTH
1 B ObITOBOM cekrope. [ImanupoBaHue npon3BoICTBEHHO-COBITOBOM ESTENbHOCTH Ha TAKUX HpEeANpU-
ATHAX SIBJISIETCS CJIOKHBIM M MHOTOTPAHHBIM TIPOLIECCOM, TPEOYIOLIMM y4yeTa pa3IudHbIX (aKTOPOB,
TaKMX KaK TEXHAYECKHE BO3MOKHOCTH, PIHOYHBIE YCIIOBUS, YKOJIOTUYECKAE OTPAaHUYEHUS U T. 1.

B Hacrosiem ucciaen0BaHUU Mbl pACCMOTPUM OCHOBHBIE ACIEKTHI IIJIAHUPOBAHUS IIPOU3BOI-
CTBEHHO-COBITOBOM JIESITEIbHOCTH Ha YTOJIbHBIX MPEANPUATHSAX Ha OCHOBE CYLIECTBYIOIIEH IUTEepa-
TYpBI, BBIIBUM COBPEMEHHBIE METO/IBI U IIOJXOBI K 9TOMY Ba)KHOMY IIPOLIECCY.

MogaeanpoBaHue NPOU3BOJACTBEHHBIX MPOLIECCOB.

OpHMM 13 KIIIOUEBBIX aCMEKTOB IJIAHUPOBAHUS NPOU3BOACTBEHHON NEATEIBHOCTH HA YroJib-
HBIX MPEANPUATUSAX SBISETCS MOJEIUpPOBAaHUE MPOU3BOJCTBEHHBIX INpoieccoB. B padore bpayna
u HImunara (2020) paccmarpuBaeTcsi IPUMEHEHUE MaTeMaTUYeCKHX MoJeNeil Iisl ONTUMU3ALUuU
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MIPOU3BO/ICTBEHHBIX MTPOLIECCOB HA YTOJIBHBIX NPEANPHUATHSAX C LIETbI0 MOBBIICHHUS 3()()EKTUBHOCTH
UCIOJIb30BAaHUS PECYPCOB M CHU)KEHUS 3aTpart.

I'mybGokoe umcciegoBaHHe MaTeMaTHUECKUX MOEed B IUIAHWPOBAHUHM MPOM3BOJICTBEHHBIX
MPOIIECCOB HAa YTrOJIbHBIX MPEANPHUATHAX MOXHO HaiWtu B pabore "Application of Operations
Research Techniques in Coal Mining Planning and Operations" (Rathore et al., 2019). B atom uc-
CJIEZIOBAaHUM aBTOPBI MPEJCTABIAIOT PAa3JIUYHbIE MaTEMAaTUUYECKUE MOJENN JJIs ONTUMH3ALMHU IU1a-
HUPOBAHMS U YIPABICHUS IPOU3BOICTBOM Ha YTOJIbHBIX IIaXTaX.

JIpyruM BaXKHBIM ACHEKTOM SIBJISIETCS YUET CIIOKHBIX I€OJIOTMUECKUX YCIOBUM MPU MOAEIH-
pPOBaHUM TPOU3BOACTBEHHBIX mporeccoB. Pabora "Geological and Geotechnical Aspects of
Underground Coal Mining Methods within Australia" (Glover et al., 2018) npearaet moapoOHbIA
0030p TeOJIOTHYECKUX U F€OTEXHUYECKUX ACMEKTOB, KOTOPhIE HEOOXOJMMO YUUTHIBATH MPHU paspa-
00TKEe MaTeMaTUYEeCKUX MOAENEH I IUIAaHUPOBaHUS JOOBIYM YII.

YnpaBieHue 3anacamu.

D¢ dexTuBHOE yrpaBiieHUE 3aacaMy SBJISIETCS BaXKHBIM aCIEKTOM IUIAHUPOBAHUS TPOU3BOJI-
CTBEHHO-COBITOBOH JIeATEILHOCTH Ha YTOJBHBIX Npeanpusatusix. B padore Cmura u xonca (2018)
UCCIIeyeTCs ONTUMU3ALUS YIIPABIEHUs 3allacaMi Ha YroJbHBIX NMPEANPUATUSAX C UCIOIb30BAHUEM
COBPEMEHHBIX METOJIOB U TEXHOJIOTHH, TAKUX KaK CUCTEMBI YIIPaBJICHUS, 3allacaMHi Ha OCHOBE HC-
KYCCTBEHHOT'O MHTEJICKTA.

Uccnenoanue "Inventory Management in Coal Mining Industry” (Sharma et al., 2020) npen-
CTaBJISICT aHAJIU3 COBPEMEHHBIX METOJIOB YIIPABJICHMS 3allaCaMy Ha YroJbHBIX HNPEANPHUATUAX. AB-
TOPBI PACCMATPHUBAIOT PA3JIMYHBIC TIOJXObI K ONTUMH3AINN YIPABICHUS 3allacaM U TMPEAIaraioT
PEKOMEHAALUU JUIs OBBIIIEHUS 3(PPEKTUBHOCTH 3TOTO MpoLecca.

Bornee riybokoe moHUMaHNe TPUMEHEHUS] HCKYCCTBEHHOTO MHTEIUIEKTa B YIIPABJICHUH 3araca-
MU Ha YroJjbHBIX NPEANpPHITUSX MOXKHO Haiitu B pabote "Artificial Intelligence Techniques for
Inventory Management: A Case Study in Coal Mining Industry" (Singh et al., 2019). B atom uccneno-
BAaHUU aBTOPB! ONHUCHIBAIOT NPUMEHEHHNE METO0B MAIIMHHOIO OOYy4eHUS M MCKYCCTBEHHOI'O MHTEI-
JIeKTa JUTS ONTHMH3ALUH YIIPABJICHUs 3allacaMy ¥ CHIDKSHUS N3JICPIKEK Ha YTOJBHBIX MIaxTax.

MapkeTHHIoBbI€e CTPaTeruM.

O¢ddexTuBHAST MapKETUHIOBasi CTPATETUsl UTPAET KIIIOUEBYIO POJIb B INIAHUPOBAHUM COBITO-
BOM J1eATENbHOCTH Ha YroJbHBIX npeanpustusx. B padore Jlu nu Kuma (2019) paccmatpuBarorcs
pa3MYHbIE MAPKETHHTOBBIE CTPATETWH, HAIIPABJICHHbIC HA yBEJIMUEHHUE CIPOCa Ha YrOJIbHYIO MPO-
JOYKLHUIO ¥ pacIIUpeHUe PhIHKOB COBITA.

B pa6ore "Marketing Strategies for Coal Producers: Options for the Future™ (Jones et al.,
2021) aHanM3UPYIOTCS pa3IMyHbIe CTPATETUH MapKEeTUHTa Ui YTOJbHBIX IPOU3BOIUTENEH B yCiI0-
BUSX CMEHSIONIMXCSl PBIHOYHBIX TPEHIIOB M SKOJIOTHYECKUX OTpaHMYCHHNA. ABTOPHI MpeaiararT
P peKoMeH1auii 1Mo pa3paboTke U peanu3anuu 3(p(HEeKTUBHBIX MAPKETHUHIOBBIX CTPATErHii.

HononuurensHo, padota "Market Analysis and Strategy for Coal Industry Development in
China" (Li et al., 2019) mpeacTaBisieT aHaJIM3 PHIHOYHBIX YCIOBHM U CTpaTerMyeckue peKoMeHa-
UM U Pa3BUTHUSL YTOJBHON MPOMBINUIEHHOCTH B KuTae, sSBISIOmEMCS OIHUM M3 KPYIMTHEHIINX
notpeOuTeneil u Npou3BOJUTENCH YT B MHUpeE.

JKOJIOTHYECKHE ACTIEKTHI.

C ydeToMm pacTyiei 03a004e€HHOCTH O0IIEeCTBa MO BOIPOCAM AKOJIOTHHU, YTOJIbHBIE MPEATPUSTHS
BBIHY)K/ICHBI Y/IENISITh BHUMAHNE SKOJIOTHIECKIM aclleKTaM CBOEH JesTensHOCTH. B pabore ['prHOEpra
u Ko (2017) aHanu3upyroTcst pa3iuyHble METOJbl CHWKEHHS HEraTUBHOTO BO3/EHCTBUS YrOJNBHBIX
MIPEANPUATHI Ha OKPYKAIOIIYIO CPEy U pa3pabOTKa SKOJIOTHUECKH YCTOWUHBBIX CTPATETH.

Hccnenosanne "Environmental Impacts of Coal Mining and Coal Utilization in the UK"
(Smith et al., 2020) npencraBnseT 0630p IKOJOTUUECKHUX MOCIECACTBHA TOOBIYU U UCIIOJIB30BAHUS
yrig B BenukoOpuTtanuu. ABTOPBI aHATM3UPYIOT BO3JIEHCTBHE YrOJbHON MPOMBIIIEHHOCTH HA OK-
PYXKAOIIYIO Cpelly U TpeiaraloT Mephl IO CHIDKEHHIO HETaTUBHOTO BO3JICHCTBUSI.

JIpyriuM BaKHBIM aCIEKTOM SIBJISIETCS OLIEHKA YTJIEPOJHOrO cjesla YrOJbHOW MPOMBIIIIEHHO-
ctu. B padote "Assessment of Carbon Footprint of Coal Mining Operations" (Brown et al., 2018)

64



MMPOBOAUTCA aHAJINU3 YIJICPOJAHOIO ClicAa pa3IMYHbIX BUIO0OB YTOHBHOﬁ ACATCIIbHOCTH, WU MIpcajara-
IOTC CTPATEruu 1o €ro CHUXCHUIO.

Tabruya 1
CpaBHHTENIbHAS Ta0IUIIa OCHOBHBIX aCTIEKTOB IJIAHUPOBAHUS TIPOU3BOICTBEHHO-COBITOBOM
JIEATENIbHOCTH HA YTOJBbHBIX MPEIIPUATHIX

AcCHeKTEI HccnenoBanue/Ilonxon
IUIAHUPOBAHHUS
Mojemposarue Pa6or§1 Bpa_yHa u Hlm_lma (202_0); "Applicatipn of Operations Research
HPOH3BOICTBEHHBIX Technlql_Jes in Coal Mlnlng Planning and Operations” (Rathore et gl., 2019);
"Geological and Geotechnical Aspects of Underground Coal Mining Meth-
fporieccon ods within Australia" (Glover et al., 2018)
Pa6oter Cmuta u [Ixonca (2018); "Inventory Management in Coal Mining
Ynpasienue Industry™ (Sharma et al., 2020); "Artificial Intelligence Techniques for In-
3amacamu ventory Management: A Case Study in Coal Mining Industry" (Singh et al.,
2019)

MapKeTHHIOBEIe Ifa6om JIu u Kuma (2019); "Marketing Strategies for anl Producers: Op-
crpaterm tions for the Future™ (Jones et aI.,_2021);_ "Market Analysis and Strategy for
Coal Industry Development in China" (Li et al., 2019)

KOO HECKIE PaboTsl FpH_H_6epra u Ko (2017); "I_Environmental Impacts of Coal Mining
P— and Co_al Utl|lza'[I0n_II’! the UK" (_Smlth et al., 2020); "Assessment of Carbon

Footprint of Coal Mining Operations" (Brown et al., 2018)

OTH UCCIe10BaHUs NPEACTABIISAIOT JHILIb HEOOJBIIYIO YacTh JOCTYIHON JIUTEpaTyphl 1O Iu1a-
HUPOBAHHUIO MTPOU3BOJICTBEHHO-COBITOBON JESATENLHOCTH HA YIOJbHBIX MPEANPUATUSAX, HO OHH MO-
I'YT CIYKUTb XOpOLIEH OTIpaBHON TOUKOU i 6osiee IiTyO0KOro MOHUMaHMs KaXKI0ro U3 acleKkToB
ATOM MPOOJIEMATHUKH.

[TnanupoBaHue NPOU3BOJICTBEHHO-COBITOBOI JEATEILHOCTH Ha YTOJBHBIX MPEANPUATHIX SB-
JSeTCsl CIOXHBIM M MHOTOTPAaHHBIM MPOIECCOM, TPEOYIOIIMM MHTETpali Pa3iMuHbIX ACIEKTOB,
TaKMX KaK MOJEIMPOBAaHHUE ITPOU3BOJCTBEHHBIX IPOLIECCOB, YIPABIEHUE 3allacaMH, MapKETHHIO-
BbIE CTPATETUU U SKOJOTHYECKHE aCIIEKThI.

HecmoTps Ha BBI30BBI, CTOSIIIUE NIEPE]] YTOJBHON MPOMBIIIIEHHOCTHIO, UHHOBALIMOHHBIE MTO-
XOJIbl U COBPEMEHHBIE TEXHOJIOTHH MPEJOCTaBISIOT BO3MOXKHOCTHU JUIsl MOBbIIEHUS 3D (PEKTUBHO-
CTH U YCTOMYMBOCTH 3TOT'O CEKTOPA.

JlanpHelye ucciaeAoBaHus B 00JacTU IJIAHUPOBAHUS IPOU3BOJICTBEHHO-COBITOBON nes-
TEJIBHOCTH Ha YTOJBHBIX MPENNPUATHUSIX MOTYT CHOCOOCTBOBaTh pa3pabOTKe HOBBIX METOJIOB
U CTpATEeruii, HalpaBJIEHHbIX HAa 00ecreYeHne YCTOMYMBOrO Pa3BUTHSI YTOJIbHON MPOMBIIIJIEHHOCTH
B KOHTEKCTE COBPEMEHHBIX BHI30BOB U TPEOOBaHUH.

B pesynbrare aHanusza Hay4dHbIX pabOT, MOCBSILEHHBIX UIAHUPOBAHHUIO MPOU3BOICTBEHHO-
COBITOBOI JAEATENBHOCTH Ha YTOJBHBIX MPEANPUATHUSIX, MOXKHO CHIENaTh CJIEAYIOIINE BbIBOIbI:

1. KnroueBble acmekTsl IJIaHUpOBaHUA: JIuTepaTypHbIi 0030p MOJUYEPKUBAET BaXKHOCTH
ydeTa pa3IM4HbIX aCIEKTOB IPU IIAHUPOBAHHUM JEATEIBHOCTH YTOJIBHBIX MPEANPHUATHH, BKIIIOUas
MIPOM3BOJICTBEHHBIE MPOLECCHI, YIPaBJICHUE 3alacaMi, MApKETUHIOBbIE CTPAaTerHu U 3KOJOruye-
CKUE aCTeKThl.

2. IlpumeHeHne COBPEMEHHBIX METOJ0B: VccienoBanus NEMOHCTPUPYIOT MCIIOIb30BaHUE
COBPEMEHHBIX METOJIOB M TEXHOJOTHH, TaKMX KaK MaTeMaTH4ecKoe MOJETUPOBAHUE, CHCTEMBI
YIIPaBJIEHMS 3allacaMy Ha OCHOBE HCKYCCTBEHHOI'O MHTEJUIEKTa M aHAJIN3 PHIHOYHBIX TPEHIOB C HC-
M10JIb30BAHUEM METOJIOB MAIIMHHOTO 00Y4YEeHHUS.

3. Apanranus K U3MEHSIOUIMMCS YCIOBUAM: B yCIOBMSX NMHaMUYHOIO PbIHKA M H3Me-
HSIOIMXCS OKOJIOTMYECKUX TPEOOBAHUN YroJibHbIE MPEANPUATHS BBIHYKIEHBI TOCTOSHHO aJlallTH-
pOBaTbCs U MOJIEPHU3UPOBATH CBOM CTPATETMU M METO/IbI INIAHUPOBAHUS.
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4. KommekcHpld moaxon: D¢ (deKkTuBHOE IUIAHUPOBAHHUE MPOM3BOJCTBEHHO-COBITOBOM
JEATENPHOCTH HA YTOJNBHBIX NPENNPUSATHAX TpeOyeT KOMIUIEKCHOTO MOAXO[a, YYHTHIBAIOLIETO
MHOYECTBO (PAaKTOPOB M B3aMMOCBSI3eH MEKIY HUMHU.

B nemnom, HayuHbIli 0030p NOAYEPKHUBACT BAKHOCTh KOMILIEKCHOTO M CHCTEMHOTO ITOJXO0]a
K TUIAHUPOBAHUIO JIEATEIBHOCTH YrOJBHBIX MPENNPUATHI B YCIOBHSIX COBPEMEHHOH PEaTbHOCTH.
DTO OMOTaeT He TOJIBKO MOBBICUTH 3(PPEKTUBHOCTH TPOU3BOICTBEHHBIX IPOLIECCOB U YIPaBIICHHS
pecypcamu, HO ¥ aJalTHPOBATHCS K U3MEHSIOLINMCS PHIHOYHBIM YCIOBUSM U COOJIIOIATh 3KOJIOT U-
YeCKUE CTaHIaPTHI.
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YK 339.138
MAPKETHUHI'OBOE IINTAHUPOBAHUE HA ITPEAIIPUATUN

Caprosa C.b.
Exubacty3ckuii HH)KEHEpPHO-TEXHUYECKUI MHCTUTYT uMeHH akaaemuka K.M. Carmaesa,
(r. Oxubactys, Pecriybnuka Kazaxcran)

Annomauyusn. Mapkemuneosas 0esamenbHOCHb 8 COBPEMEHHBIX YCLOBUAX PA3BUMUSL IKOHOMU-
KU WUPOKO UCNONIL3YEMCsl 8 PA3IUYHbIX 8UOAX NPEONPUHUMAMenbCcKoll OessmenvHocmu. Tlpasunvhas
OpeaHU3ayUss MapKeMUH208bIX UCCAEO08AHULL CMAHOBUMCST OCHOBHbIM UHCIPYMEHMOM 6 OusHec-
NIAHUPOBAHUU, C NOMOWBIO KOMOPO2O 3HAYUMENbHO CHUNCAEMCS PUCK NPEONPUHUMAMENbCKOU
O0esimenbHOCMU U NOBbIULAENICSL KaYecmeo peueHusi npobiem kiuenmos. [IpasuibHo nocmagnenuvie
yenu Komnauuell 8 0061acmu MapKemuHea no3680s10m el NPABUIbHO Onpedeums MAPKeMUH208YI0
cmpame2uro U YCNeuwHo HAnpaeisime ce0i0 0esimelbHOCMb HA NPUBTEYeHUE HYHCHBIX KIUCHMOS,
yeenuuenue npooaxdc u NpUOLLIU.

Knrwouesvie cnosa: mapxemune, npeonpusmue, niaHupogarue, paspabomkd, Cmpameusi.

Annotation. Marketing activities in modern conditions of economic development are widely
used in various types of business activities. Proper organization of marketing research becomes the
main tool in business planning, with the help of which the risk of business activity is significantly
reduced and the quality of solving customer problems is improved. Correctly set goals by a compa-
ny in the field of marketing allow it to correctly determine its marketing strategy and successfully
direct its activities to attract the right customers, increase sales and profits.

Key words: marketing, enterprise, planning, development, strategy.

MapkeTUHr Ha MPEeINpUSTHH — 3TO CTPATETUYECKU M TAKTUYECKUH IMOAXOJ K YIPaBICHHUIO
BCEMH aCMEKTaMHU B3aUMOOTHOIICHUH MPEANPHUATHS C €r0 KIUEHTAMU U PHIHKOM B II€JIOM. DTO BKITO-
qaeT B ce0sl TUTAHUPOBAHKE, OPTaHU3AINIO, PEATH3AIIUI0 U KOHTPOIbL MEPOIIPUSATHI, HAPaBIECHHBIX Ha
YIOBJIETBOPEHHE TOTPEOHOCTEN U JKETaHUN KIIMEHTOB, a TAKXKE JOCTHKCHHE TIeJIeH OpraHu3aIliy.
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Tabruya 1
KitoueBbie acrieKThl MAPKETHHTA HA IPEANPUITUH

ACIEKTEI Tloustue

[ToHnMaHue PEIHOYHON CpeJibl, aHATN3 TOBEACHUS TOTPEOHTE-
Jel U MX NOTPeOHOCTEN SABIISIOTCA OCHOBOM /IS pa3paboTKu
3 HEKTUBHBIX MAPKETUHTOBBIX CTPATETUH.

HccenenoBanue peiHKa
U aHaJIM3 NOTpeOHOCTEN

['pynnupoBka norpeduTenei mo CX0KuM XxapakTepucTUKam

CerMeHTanus u
(cermeHTanus) U pa3paboTKa YHUKAIBHOTO 00pa3a U MO3HUIIHO-

MMO3UIITMOHHUPOBAHUC
HUPOBAHUsSI IPEANPHSITHS WK €T0 IPOJJTYKTOB Ha PHIHKE.
Co3zanue 1 aganTanus MpoayKToOB U yCIYT, KOTOPBIE COOTBET-
Pa3paboTtka npoykToB POV YEIITS P
1 yeryr CTBYIOT MOTPEOHOCTAM LIEJICBOU ayJAUTOPUU B 00CCIICUNBAIOT

KOHKYPEHTHBIE IPEUMYIIECTBA.

YcraHoBIIEHUE 1IEH, KOTOPBIE OTPAXKAIOT CTOMMOCTD ITPOYyK-
Ilenoo6pa3zoBanue [UU WIH YCIYTH, YAOBIETBOPSAIOT MOTPEOHOCTH KIMEHTOB
U IIpY ATOM 00€CeUUBaIOT NPUOBUILHOCTh NPEAIPUSITHUS.

Coznanue u pacnpocTpaHeHHue HHPOPMALMK O POIYKIIUU HIIN
ycllyrax, a TakyKe B3auMOJIEUCTBHE C KIMEHTaMHU Yepes3 pas3-
JUYHbIE KaHAJIbI KOMMYHUKALIUU AJI1 CTUMYJIHPOBAHUS CIIpoca
Y YCTAHOBJICHHUS TIOJITOCPOYHBIX OTHOIIIEHUH.

HpOI[BI/I)KeHI/Ie U KOMMYHHKaIUH:

Opranu3zanus CUCTEMbI IOCTABOK U PACIIPEACICHUS IPOIYK-
VYrpasnenue AUCTpUOyIUEH: MU WU YCIYT OT MPOU3BOJUTENS K MOTPEOUTEIIO, BKIIFOYAst
BBIOODP KaHAJIOB COBITA U JIOTHCTUYECKUX PEHICHUN.

CucreMaTH4ecKoe yIpaBiICHHE B3aMMOOTHOIICHUSIMH C KITH-

VYrpaBiaeHne OTHOICHUSMH €HTaMH C IEJIbI0 YACPKAHUS CYIIECTBYIOUINX U MPUBICYECHUS
¢ ximentamu (CRM) HOBBIX KJIHCHTOB, MIOBBIIICHUS WX JIOSUTbHOCTH U YBEITUICHHUS
o0beMa MpoIaK.

MapkeTuHr Ha NpeanpUsITHd OPUEHTUPOBAH HA JOCTH)KEHHE KOHKYPEHTHBIX IPEUMYIIECTB,
YIOBJIETBOPEHUE MOTPEOHOCTEN KIMEHTOB M CO3JaHUE CTOMKOW IIEHHOCTH KakK IS MPEANpUSITHS,
TaKk U AJid ero KiaueHToB. [loHATHe M 3HAaueHHE MAapKETHMHIOBOT'O IUIAHMPOBAHUSA B COBPEMEHHOM
Ou3Hece SIBISIIOTCS KIIIOYEBBIMU JJIS1 YCIEITHON JIESITeIbHOCTH MPEAnpusiTuii. MapKkeTUHroBo€ Tijia-
HUPOBaHUE TMPEJICTABIsIET COO0M MpOoIecC OMpeeNeHns 1eJel U CTpaTeruii MapKeTHHTa, a TaKKe
pa3paboOTKK JIETaIbHOTO TIaHa JACHCTBUU Il UX JOCTIOKEeHMs. J[aHHOE IUIaHWpOBaHUE OOBIYHO
BKJIIOUAET B ceOsl aHa M3 BHEUTHEH M BHYTPEHHEU Cpellbl, ONpe/esieHre 1eIeBO ayAuTOpUH, BbI-
00p MapKETHHTOBBIX KAHAJIOB U HHCTPYMEHTOB, a TAaK)Ke OIIEHKY PECYPCOB M OO IKETUPOBAHUE.

Baxxnoe 3HaueHHE MapKETUHTOBOIO IJIAHUPOBAHUS IPOSBIISIETCS] B HECKOJIBKHUX aCMEKTax:

Ompenenenue 1eneil u crpareruit: MapkeTHHTOBOE IUIAHUPOBAHWE TOMOTAET KOMIIAHUSIM
ONPEEINTh CBOU LIENU U CTPATErMH B KOHTEKCTE PHIHOYHBIX YCIOBUM, KOHKYPEHTHOU CPEIbl U MO-
TPEOHOCTEH KIMEHTOB. JTO TO3BOJSET BBHICTPOUTH SICHOEC BUACHHUE PAa3BUTHs OW3HECA U OPUEHTH-
pOBaTh BCE MAPKETUHIOBBIE YCUITUS HA UX JIOCTUKEHUE

Koopaunarus aeiictBuil: MapkeTHHTOBO€ IJIAHUPOBAHUE MOMOTAE€T KOOPAUHUPOBATH JEHUCT-
BUS BCEX MOJIpa3/IeNICHUi KOMIIAaHUH, TAKUX KaK OTAENIbl MApKETHUHTa, MPOJIaXk, MPOU3BOICTBA U 00-
CIIY’KUBaHHS KIIMEHTOB. DTO TO3BOJISET 00CCIICUNTh €AMHBIM MOAXO0M K JTIOCTHKEHHUIO TIOCTABIICH-
HBIX I[eJIell 1 MaKCUMU3UPOBATh 3((HEKTUBHOCTH UCTIOIB30BAHUS PECYPCOB

AHanmu3 peIHKa ¥ KOHKYPEHTOCIIOCOOHOCTD: [lyTeM BKIIOUEHHS B MapKETHMHTOBOE ILIAHUPO-
BaHWE aHANM3a BHEIIHEW CpeJbl 1 KOHKYPEHTHONH OOCTAaHOBKHM KOMITAaHUU IMOJIYYal0T Oojee rirydo-
KO€ TTOHUMaHWE PBIHKA, €ro TEHACHIMHA W BO3MOXXHOCTEH. DTO MO3BOJISIET KOMITAHWU aJdanTHPO-
BaThCs K U3MEHSIFOIIUMCS YCIIOBUSM U MOBBIIIATH CBOK0 KOHKYPEHTOCIIOCOOHOCTb.

OnTuMH3aIus UCIOIB30BaHUS PECYpPCOB: MapKeTUHTOBOE TIJIAHUPOBAHKME TTOMOTAET KOMITa-
HUSM ONTHMH3UPOBATH UCIOJIH30BAHUE CBOUX PECYpPCOB, BKIOYAsl OFOKETHI, IEPCOHAN U BpeMSI.
DTO MO3BOJSET TOCTUYh MAKCUMAIbHON (P (HEKTUBHOCTH U d(PPEKTUBHOCTH B peaM3allud MapKe-
TUHTOBBIX CTPaTeruil U TAKTHK.
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OreHka pe3ysbTaTOB U KOPPEKTUPOBKA CTpaTeruii: MapkeTHHIroBoe IJIaHWPOBaHUE BKIIOYa-
eT B ce0s CHCTEMY MOHHTOPWHTA U aHAIHM3a Pe3yJIbTaTOB MAPKETHHIOBBIX YCHIIMH. DTO MO3BOJISIET
KOMITAaHUSIM OIICHUTH 3(P(PEKTUBHOCTH CBOMX CTpATeTMH M TAaKTWUK, BBISBHUTH CHIBHBIC U ClaObie
CTOPOHBI M KOPPEKTUPOBATH TUIAHBI HA OCHOBE TTOJIYYCHHBIX TAaHHBIX.

Pa3zpaboTka MapKETHMHIOBOTO IJIaHA BKIIIOYAET HECKOJBKO ITAIOB, KAXKIBIH U3 KOTOPHIX UT-
paeT BaKHYIO POJIb B CO3JJaHUU CTPATETHH MAapKETHHTA U €€ TIOCIICYIONICH peaTi3allyH.

Bot nmonpo6HOe onucanue 3TanoB pa3paboTKH MapKETHHIOBOTO IJIaHa:

CuryauMoHHbIN IHocranoBKa HeJ1ei
aHaJIu3 U cTparerui

BHeapenue u
KOHTPOJIb

Pucynok 1

1. Anamm3 curyanuu (Situation Analysis):

* DTOT 3Tal BKIIOYAeT B ceOs aHAIM3 BHELIHEH M BHYTPEHHEW cpesbl KOMIIaHUU.
BHemHuii aHann3 BKIIIOYAET M3YYCHHE PHIHOYHBIX TEHICHIWH, KOHKYPEHTOB, 3aKOHOAATEIbCTBA
U JIpyrux (pakTopoB, KOTOPbIE MOT'YT MOBIUATH Ha OM3Hec. BHyTpeHHMI aHaIN3 BKIIIOYAeT aHAIU3
pPECypCcOB KOMITAaHWH, €€ CHJIBHBIX U CIa0BIX CTOPOH, MCCIIEOBAHUE MPOIUIBIX MapKETHHIOBBIX
WHUIMATUB U UX PE3yJIbTATOB.

2. Onpenenenue neneit u crparernii (Setting Objectives and Strategies):

* Ha ocHOBe MPOBEACHHOIO aHaNM3a ONPEAENSIOTCA LEeNW MapKETHHTOBOIO IUIaHa
W CTpATEeTHH WX NOCTHXKEHHUs. Llemn MOmKHBI ObITh KOHKPETHBIMU, H3MEPUMBIMH, JOCTHKUMBIMH,
penieBaHTHBIMU U orpaHudeHHbIMU 110 BpeMeHu (SMART). Ctpareruu omnpenenstor o0mui Noaxon
K JIOCTHKCHHIO 3TUX IIeJIe M BKIIOYAIOT BBIOOP IIEJIEBOM ayUTOPHH, TO3UIIMOHUPOBAaHUE OpeH a,
pa3pabOTKy MapKETHHIOBBIX KaHAJIOB U T.JI.

3. Pa3zpabotka taktndeckoro miaHa (Developing Tactical Plans):

= Ha sTOM 3Tamne onpenenstoTcss KOHKPETHbIE TAKTUKU U JIeHCTBUS, HEOOXOIUMBIE /IS
peain3alyy BIOPaHHBIX CTpaTeruil. ITO BKIOYAET B ce0s pa3pabOTKy MapKETUHIOBBIX KaMITaHUH,
BbIOOp MapKETHHIOBBIX KaHAJOB, IUIAHUPOBAHHWE DPEKJIAMHBIX AaKTUBHOCTEH, MPOBEAECHUE MEpO-
HPUATUH 110 IPOJBHKEHUIO MPOTYKIIUU U T A.

4. bromkerupoBanue u pecypesl (Budgeting and Resources):

* Ha sTOM 3Tane onpeaensroTcss HEOOXOAUMbIE (MHAHCOBBIE U APYIHE PECYPChI IS
peanu3ay MapKeTHHToBOro IuiaHa. PaspabaThiBaeTcst O10KET MapKETHMHIOBBIX PAacXO0B, KOTO-
pBII BKJIIOYAET B ce€0sl pacXo/bl Ha peKjiaMy, MApKETUHIOBBIE MCCIIEOBAHNUS, TIEPCOHAN U IpYTHe
HE00XO0/AMMBIE 3aTPaThI.

5. Peanu3arus u koutpois (Implementation and Control):

= [locne pa3paboOTKH IUIaHA €r0 HEOOXOAUMO pean30BaTh. DTOT 3Tall BKIIOYAET B Ce-
051 3allyCK MapKETHHIOBBIX KaMIIaHMH, MOHMUTOPUHI U KOHTPOJIb BBINIOJIHEHUS IUIaHA, aHAIU3 pe-
3yJIbTATOB U KOPPEKTHPOBKY CTpAaTEruu Mpu HeoOXoauMocTu. KOHTpOb 3a BBHIMOJHEHHEM IUIaHA
MIO3BOJIIET CBOEBPEMEHHO PearnpoBaTh Ha M3MEHEHHS B PBIHOYHOW cperle W 3(PPEeKTHBHO yIpaB-
JATh pecypcamu.
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Kaxxaplii U3 THX ITAoB UTPAET KIIOYEBYIO POJb B pa3padOTKe M YCIENIHOW peaau3aluu
MapKETHHTOBOTO TUIaHA KOMIIAHWH. BakHO, YTOOBI Bce 3Tambl OBUIM BBIMOJHEHBI KOMITJICKCHO
U CHCTEMAaTU4eCKH, 4T00BI 00ecrieyuTh 3()(HEKTUBHOCTD M YCIIEX MAPKETUHTOBBIX YCHIIUH.

Takum 00pa3oM, MapKETHHTOBOE TUIAHUPOBAHHE UTPACT BAKHYIO POJIb B yCIIEXE COBPEMEH-
HBIX TIPEANIPUATHH, 0OecIieurBas UM CHCTEMHBIN MOAX0]I K pa3paboTKe U pealn3alui MapKeTHHT O-
BBIX CTpaTeruii M TakTUK. OHO MOMOTaeT KOMITAHUSM OPUEHTUPOBATHCS HA PHIHOK, JOCTHTaTh CBO-
WX [eJel u 00ecreynBaTh T0JITOCPOYHYI0 KOHKYPEHTOCIIOCOOHOCTb.

YK 338.1
COBPEMEHHBIE METO/JbI TMAT'HOCTHUKHA ®UHAHCOBOM BE3OITACHOCTH
HPEANNPUATUHN MAJIOI'O BUBHECA B PECITYBJIMKE KA3AXCTAH

®apxyrauHosa A.P., AdeseBa XK. U., baaradai A.A.
Hayunslii pykoBoaurens: J{uba E.®.
Exubacty3ckuii MH)XEHEpHO-TeXHUYECKUI NHCTUTYT UMeHH akajemuka K.M. Catnaesa,
(r. Oxubacty3, Pecnybnuka Kazaxcran)

Annomayun. B cmamve paccmampusaiomcs meopemuyecKkue MemoouKu u cnocodwl, no360-
JsowUe oYyeHums QUHAHCO8YI0 cmabuibHocmy npednpuamus. Pexomendosansvr memoouxu ouae-
HOCMUKU 8ePOSMHOCMU OAHKPOMCMEA Npeonpusmus, a0ek8amHviM peaibHbIM YCI08UAM €20 Oesl-
MeNbHOCMU, YMO CNOCOOCMBYem MOYHOU OYeHKe (DUHAHCOB020 NONONCEHUs U paspadbomke npo-
2PamMMbl AHMUKPUSUCHO20 YNPABIEHUS.

Knrouesvie cnosa: ouazrnocmuka, 6aHKpomcemeo, 6€30nachocmys, MemoOuKU, NPOCHO3UPOBAHUeE.

Annotation. The article discusses theoretical methods and methods to assess the financial stabil-
ity of an enterprise. The methods of diagnosing the probability of bankruptcy of an enterprise that are
adequate to the real conditions of its activity are recommended, which contributes to an accurate as-
sessment of the financial situation and the development of an anti-crisis management program.

Key words: diagnostics, bankruptcy, safety, methods, forecasting.

B coBpemMeHHBIX yCIOBUSIX OIlEHKa (PMHAHCOBOW 00ECIIEYEHHOCTH MPEIIPUSITUS SIBIISETCS He-
00XOAMMBIM YCIIOBHEM €TI0 CTaOUIBHOI0 SKOHOMHUYECKOTO pa3BuTHs. [IockonbKy mpoliecc ornpese-
JeHusl ypoBHS (pUHAHCOBOM 00ECIEYEeHHOCTH MO3BOJISIET BCECTOPOHHE OLIEHUTH BCE acleKThl (Pu-
HAHCOBOM JIeSITEIbHOCTH KOMIIAHWHU, BBIABUTH CYILECTBYIOLIME MPOOJIEMBI B 3TOM HAaIpPaBJIEHUHU,
YTO MO3BOJIET PYKOBOAMTEISIM IPUHUMATh CBOEBPEMEHHBIE YIPABJIEHYECKUE PELICHUs s IO-
BbIICHUS 3()(PEKTUBHOCTU AeATeNbHOCTH KoMnaHuu. HenocraTouHoe BHMMaHue K BompocaM (u-
HAHCOBOW 0€30MacCHOCTH MOXET NMPUBECTU K MOTepe NMPUOBLIILHOCTH KOMIAHUH, BHICOKOW 3aBUCH-
MOCTH KOMITAaHUHM OT BHEUIHMX MCTOYHHKOB (PMHAHCHPOBAHUS U JlaXke K OaHKPOTCTBY M JIMKBHUa-
uu. Dcce Ha TeMy «COBpeMEHHbIE METO/Ibl OLIEHKH (PMHAHCOBOW 0€30MacHOCTH KOMITaHUU» ObLIO
MOCBAIIEHO BCECTOPOHHEW M JIMHAMHYHOM OlleHKe (PMHAHCOBOW O€30MacHOCTH KOMITAHUHU U IIpe-
JIOCTaBJICHUIO LIEHHOW MH(OpMAaLUU JUIs PUHATUS pelleHuil U ynpaBieHus puckamu. B Pecry6-
ke KazaxcTaH €XeroaHo COTHM KOMITaHUM CTaHOBSATCS OaHKPOTaMHU BCIIEICTBUE HEYMEHUS Ipa-
BUJILHO TOJIb30BaThCS METOAAMM OLIEHKH (pUHaHCOBOM Ge3zomacHocTH koMmaHui. [IpuunHbl 6aH-
KpOTCTBAa KOMIIAaHUH MOKa3aHbl HAa pUCYHKeE 1.
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Mpu4YnHbI 6aHKPOTCTBa KOMNaHun

u popc-maxopHele obcmoamenscmea - 2%

m HeewinonHernue obazamenscme, obaaH -
6%

= Hedocmamok oneima e npouseodcmee
npodykyuu - 9%

Hedocmamok ynpaeneH4ecko20 onsima y
pykoeodumenet - 18%

® [Jodzomoeka pykoeodcmea KOMMaHuUU He
coomeemcmeyem npogunio eé
deamensHocmu - 20%

= Hecomeemcmeue cucmemel ynpaeneHus
mpeboearHusm eHewHel cpedbi - 45%

Pucynox 1. lpuuunvr 6ankpomcemea KomMnanuil

Onenka puHAHCOBOI 0€30MaCHOCTH KOMITAHUHM MMEET pelIatoliee 3HaueHHe It TOTO, YTOOBI
WHBECTOPHI, KPEIUTOPHI U 3aMHTEPECOBAHHBIE CTOPOHBI MOTJIM MPUHUMATh OOOCHOBAaHHBIE pelie-
Hus. CoBpeMEHHBIC METOBI OIEHKA (PMHAHCOBON O€30MaCHOCTH BBIXOIAT 32 PaMKH TPaIUIIUOH-
HBbIX (DMHAHCOBBIX IMOKAa3aTeNel M BKIIOYAIOT TEXHOJOTHMHM M aHAlIW3 JaHHBIX. BOT HECKOIbKO co-
BPEMECHHBIX METO/IOB OIICHKU (PMHAHCOBOM 0€3011acCHOCTH KOMIIAaHHH:

1. Ananu3 naHHBIX U UCKyccTBeHHBINH uHTEIeKT (UN):
* lcnonp30BaHUE PACHIMPEHHOW AHAJIWTHKH M aJTOPUTMOB UCKYCCTBEHHOTO WHTEII-
JIEKTa MOXET MOMOYb OBICTPO aHAIM3UPOBATH OOJIBIINE OOHEMBI TaHHBIX.
» [IporHocTHYecKass aHAJIWTHKA MOXET HCIIOJIB30BAThCS JUISl IIPOTHO3UPOBAHUS OYIy-
X (PMHAHCOBBIX MOKAa3aTeeil Ha OCHOBE HCTOPUYECKHX JaHHBIX.
2. TexHonorust OJ0KYEHH (PUCYHOK 2):
* bloKueiiH MOEeT MOBBICUTH (PUHAHCOBYIO 0€30MAaCHOCTb, MPEAOCTABISIS MPO3pad-
HBIC U 3alTUIICHHBIC OT HECAHKIIMOHUPOBAHHOTO JIOCTYIIA 3aITUCH.
» llHTemnexkTyanbHble KOHTPAKTHl HA OIOKYEHe MOTYT aBTOMAaTH3UPOBaTh (hMHAHCO-
BBIC MMPOIIECCHI H CHU3UTH PUCK MOIIICHHIYECTRA.

NMpumutuBHaAA cxema QYHKLMUOHUPOBAHUA GNOKYENH-TEXHONOTUY

= %% @i@
=1 ' " kg
I &

MNHUUMaTOp NPOU3BOAUT Vnopmaums nepesaéreas  Bee xp Moarsepiaé Onep P A
TpaH3aKumio ceTb BAOKYeiH- AaHHbIX TPaH3aKUMA BKAIOYaeTCA B coobLIeHMEM OT Beex
(vo-nuGo onnauwsaer unn UHGPACTPYKTYPBI, noareepxaaer UenoyKy paHHMX XpaHuanuL o
fposepar) COCTOALLYIO U3 THICAY 3anpoc onepauywit NoATBEPKASHUM
KOMNblOTEPOB TpaH3akyuu

www.infomin.ru

Pucynox 2. Cxema gpynkyuonuposarus onroxuein-mexunonrocuu [2]
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3. KimroueBsie mokazarenu s dexruBHocTH (KPI) (pucyHok 3):
= Omnpenenarb U OTCICKUBATH KOHKPETHBIE OTPACIIEBbIE MOKa3aTenu 3(PpPEeKTUBHOCTH,
TaKue KaK 3aTpaThl Ha MPUBJICUYCHHE KIMEHTOB, CTOMMOCTb JKU3HU KIIMEHTOB U (PaKTOPHI OTepaliu-
OHHOM () PEKTUBHOCTH.

KEY PERFORMANCE INDICATORS

Enter your sub headline here

DEFINE

This is a sample
text. Thisis a
sample text.

REVIEW

KEY
PERFORMANCE
INDICATORS

sample text.

IMPLEMENT

This is a sample
text, This is a

sample text.

Pucynox 3. Kmoueesvie noxazamenu agpgpexkmusnocmu: 0030p, onpeoensimo,
ananuzuposamn,; peuwams, ocyuecmensims [3]

4. Onenka kuoepOe301acHOCTH:
* QOneHutb Mepbl KuOepOe30nacHOCTH, MPHUHITHIE KOMIAHUEH Ui 3alUThl KOH(DU-
JICHLIMAIbHBIX (PMHAHCOBBIX JAHHBIX.
* OINEeHUTh YCTOMYMBOCTh CUCTEM KOMITAHUHU K MOTEHLHUATIbHBIM KHOEp-yrpo3am.
Onenka 6e3onacHocTy no3BosisieT Bamield M T-komaHze BBIABUTH ciaa0ble MeCTa U BO3ZMOYKHO-
CTH JJIsl TIOBBIIIEHUSI YPOBHS 3alIUThl. [loHMMaHue TOro, riae CymecTBYIOT TEKYIIUE YSI3BUMOCTH
U KaKue U3 HUX SBISIOTCS NMPUOPUTETHBIMH, Mo3BoiisieT Bameidl MT-komanne nmpuHuMath Oosee
000CHOBaHHBIE peleHus 0 OYAyIIUX pacxoaax Ha obecrieueHrne 6e30macHoOCTH [4].
5. Dkonoruveckue, colraibHble U yrpasieHueckue kpurepuu (ESG):
* VuuteiBaiite paxktopsl ESG st OlleHKH yCTOHYMBOCTH KOMIIAHUM, 3TUYECKUX CTaH-
JapTOB U KOPIOPATUBHOI'O yIPaBJIEHUs, KOTOPbIE MOTYT MOBJIUAThH Ha €€ JJOJITOCPOUYHYIO (pUHAHCO-
BYIO O€3011aCHOCTb.
6. AHaJIN3 CLIEHApUEB U CTPECC-TECTUPOBAHUE:
= JlpoBenuTe aHaMU3 CLIEHAPHEB U CTPECC-TECTUPOBAHKE, UTOOBI MOHSTh, KAK 3TO MOBJIHS-
eT Ha (pUHAHCHI KOMIIAHUHU B PA3JIMYHBIX SKOHOMHYECKHX YCIIOBUSIX WM HETIPEABUICHHBIX COOBITHSX.
7. AHanu3 pbIHKA U KOHKYPEHIIUU:
* OueHUTe PHIHOYHYIO MO3UIMIO KOMIIAHUH U €€ KOHKYPEHTOCIIOCOOHOCTh IO CpaBHe-
HUIO C aHAJIOTUYHBIMU KOMITaHUSIMH.
* Heo0OxoauMo MOHMMATH PHIHOYHBIE TEHIEHIMM M TMOTEHLMAIbHbIE COOM, KOTOpHIE
MOTYT MOBJIUATH Ha (PUHAHCOBYIO 0€30IaCHOCTh KOMIIAHHH.
8. AHanu3 IE€HEKHBIX TOTOKOB:
= CocpenoToubTech Ha MOKa3aTeNsaX JABMKEHUS JEHEKHBIX CPEACTB, TAKMX KaK omepa-
IIUOHHBINA JIEHE)KHBIM MOTOK, CBOOOIHBINA JEHEKHBIM MOTOK M IMKJI KOHBEPTALUHU BAIIOT, YTOOBI
OLIEHUTh CLIOCOOHOCTh KOMITAHUU T€HEPUPOBATH JACHEXKHBIE CPEJICTBA U YIIPABIIATH UMHU.
9. PeliTUHTOBBIE areHTCTBA U PEUTHUHIH TPETHUX JIMIL:
® VYuuThIBalTE KPEAUTHBIE PEUTHHIM ABTOPUTETHBIX ar€HTCTB U PEUTHHIM TPETHUX JIMII,
YTOOBI MOTYYUTh HE3ABUCUMYIO OLICHKY KPEAUTOCTIOCOOHOCTH U (PMHAHCOBOM CTaOMIIBHOCTH KOMITAaHHH.
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10. CobmroieHre HOpMaTUBHBIX TPEOOBAHUIA:
= VY0eautech, 4TO KOMITAaHUS COOIOJAET COOTBETCTBYIOIIHME (PMHAHCOBBIC TpPaBHIIA
U CTaHJapTHhI.
* Heo0XoAuMO OLEHUTH BIMSHUE MPEACTOSALIMX U3MEHEHHI B 3aKOHOJATENIbCTBE Ha
¢buHAHCOBYIO 6€30MTACHOCTH KOMITAHHH.
11. Tloka3zaTenu y10BI€TBOPEHHOCTH KIMEHTOB U COTPYAHUKOB:
= QOl1eHKa yI0BIETBOPEHHOCTH KJIMEHTOB U COTPYAHUKOB MOXKET JaTh MPEACTABICHUE
00 00111eM COCTOSSHUU KOMIIAHUHM U €€ CIIOCOOHOCTH MOJAJEP>KUBATH JOJITOCPOUYHYIO (PMHAHCOBYIO
CTaOMIIBHOCTb.

BaxxHo 0TMeTUTH, YTO KOMILJIEKCHAsI OIEHKA YacTO BKJIIOYAeT KOMOMHAIIMIO 3TUX METOJIOB,
aJaNTUPOBAHHBIX K KOHKPETHOM OTPAaciid U KOHTEKCTY KoMIaHuu. KpoMe Toro, nmocTostHHbIA MO-
HUTOPUHT U aJanTalus K MEHSIOUMMCS YKOHOMUYECKUM YCJIOBHUSIM HUMEIOT pellaroliee 3HaueHHe
JUTSE TUHAMUYHON M TOYHOU OIEHKH (PMHAHCOBOU 0€30I1aCHOCTH.

Jliia noBbliienust pruHaHCOBOW 0€30MaCHOCTH KOMIIAHUK MbI Obl TOPEKOMEHIOBAJIA BaM clie-
JYIOIIUE MEPBI:

1. Ilouck anbTepHaTUBHBIX KOHTPAreHTOB, BHIXOJ] HA HOBBIE PBIHKU COBITA M 3aKpETICHUE
Ha HUX.

2. NAuBepcudukaliis mocTaBIIMKOB, TIIATEIbHBIA X OTOOD.

3. YcTaHOBIEHUE JTMMUTOB YIIPABICHHS AEOUTOPCKOM 3aI0KEHHOCTBIO M TIPH 3aUMCTBO-
BaHUU.

4. PaboTa 110 CHUKEHHUIO ce0eCTOMMOCTH MPOTYKLIUU.

5. ABTOoMartu3aIys Mpou3BOJICTBA.

6. BHenpeHue coBepIieHHbIX OPM U CUCTEM OIUIATHI TPY/IA.

7. IloBpllIEHNE NHBECTULIMOHHON aKTUBHOCTH.

Oco60 MBI pEeKOMEHJyeM NMPUMEHEHHE COBPEMEHHBIX METOIHMK OIEHKH (PMHAHCOBOW Oe30-
MACHOCTU. DTO TpeOyeT HAIUYUS B IITAT€ KOMIIAHWU OMBITHBIX (PMHAHCHCTOB, CHOCOOHBIX M3 BCETO
MHOT000pa3us CyIECTBYIOIIMX METOAUK BbIOpaTh HarbOosee NpueMiIeMyto JUIsl JaHHON KOMIIaHHUH.
OTO MOMOXKET OLIEHUBATh YPOBEHb (PMHAHCOBOM 0€30MaCHOCTH M CBOEBPEMEHHO NMPUHMMATh Mpa-
BUJIbHBIE YIPABICHUYECKHE PELICHUS 10 ONTUMU3ALMU (PYHKIIMOHUPOBAHUS MPEINPUITUS U HEJO-
MYLIIEHUIO YIpo3, CIOCOOHBIX HETaTUBHO IMOBJIMATH HA JEATEIBHOCTh XO3SHUCTBYIOLIETO CYyOBbEKTa
B YaCTH NIPUBEACHUS €ro K 0aHKPOTCTBY [5].

Cnucok auTepaTypsl:
1. Ucrounuk: http://surl.li/nlyfl.
2. URL: http://surl.li/nlyfu.
3. KiroueBbie nmokasarenu a¢pdexruBroctu. URL: http://surl.li/nlyet.
4. URL: http://surl.li/nlyei.
5. IOnycona E.A., bamupuna E.H. bamkupckuii rocynapctBenHsiit ynusepcutet, PO, r. Yoa
Tum: crates B )KypHase — HayyHas cratbs. ['oa: 2019.
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Cexkuus#a 3
COIIUAJTBHO-T'YMAHUTAPHBIE 3HAHUA:
TEOPUS U ITPAKTUKA

VK 316.485.6
KOHCTPYKTUBHBIE ®YHKIIUUN KOH®JINKTA

AiitbiMoBa A.K., Enanos E.H.
Exunbacty3ckuii ”HKEHEPHO-TEXHUYCCKUN MHCTUTYT UMeHH akanemuka K.W. Carmaesa,
(r. Dxubacty3, Pecrrybnuka Kazaxcran)

Annomayua. B cmamve paccmampusaemcs oyenka poau KOHCMPYKMUGBHBIX QYHKYUU KOH-
¢ruxma omunocumenvno paboueil cpeovl. Hccneoosanue npobiemvl KoHGIuKmos mpebyem npose-
OeHUsl Meopemudecko20 anaiu3a Ojisl YCNewHo20 U3yueHus npouiaKmuky, uzeiedeHue noib3vl
Kongauxkma. Ilpobnema KOHCMPYKMUBHO20 paspeuteHus KOHOIUKIMOE 3aKI0UAemcst 6 CO30aAHUU Y C-
JI08ULL 83AUMOOEUCMBUSL TH0O0E.

Knrwouesvie cnosa: xoupauxm, oecmpykmughvie U KOHCMPYKMUGHblE QYHKYuU KOHpIukma,
NCUXONI02US, KOMMYHUKAYUS, HABBIKU.

Annotation. The article describes the assessment of the effectiveness of design functions rela-
tive to the environment. Exploring the issues requires theoretical analysis to further explore and ex-
plore the conflict. The problem of constructive resolution of decisions lies in creating conditions for
interaction between people.

Key words: conflict, destructive and constructive functions of conflict, psychology, communi-
cation, skills.

«Ecnu 661 Ml Mo2nu npouumams mavHyr0 UCMOPUI0 HAUUX 8PA208, Mbl HAULIU Obl 8 HCUSHU
Kaxco020 uenogeka 00CMAamoyHo CKOpoOu u cmpaoauuil, 4mooOwl 00e30pyiHcums 6Cro 8paxicoed-
Hocmywy (I'eapu Yoacsopt Jlonrdenso).

Kongnukr kak mporecc, 3akitoyaeTcss B IpOTUBOAEUCTBUM JIPYT APYry YYaCTHUKOB COLIMAIbHO-
r0 B3aUMOJICHCTBHS, KOTOPOE COMPOBOXKIAECTCS OTPULIATEIBHBIMU SMOIUSIMHE, HEPEAKO BBIXOISIIUMHU
3a paMKH OONICTIPUHATHIX HOPM U CTaHIAPTOB. B Icuxonoruu moj KOHGIMKTOM TTOHUMAIOT TTPOTHBO-
peursi HHTEPECOB, B3MIISIOB, 1IeJIel U IIEHHOCTE!, CKIIaJbIBAHNE B3aMMHBIX HEITOHUMAaHHHU, 4TO MOCTe-
MIEHHO TIEpepacTaeT B HEJAOBOJIILCTBO M BBI3bIBAET KOH(PIUKT. KOHPIUKT MOKET MpUHUMATh pa3HbIE
BUJIbI, UMETH Pa3HYI0 KJIacCU(UKAIHMIO, KOTOPYIO MOXKHO Pa3/IeuTh HA YEThIPE OCHOBHBIX THIA KOH-
(bnvKTa: BHYTPHIMYHOCTHBIN, MEXIIMYHOCTHBIN, BHYTPUIPYIIIIOBOW, MEXTPYITIOBO# [1].

Kondnukronorus, Hayka, KOTOpas cTajia OTAeIbHOW 001acThi0 3HaHUH B cepequHe XX BeKa,
3aHMMAETCSl M3y4YEeHHEM KOH(JIMKTOB, OObEIUHSIS MCCIEA0BaHUs B 00JACTH COLMOJIOTUU U TCUXO-
noruu KoH(MIMKTa. BO3HUKHOBEHUE 3TOTO HAIMPABICHUS B COIMOJIOTUU aCCOIMUPYIOT C paboTaMu
TaKuX y4eHbIX, kak ['eopr 3ummens, Pansd lapennopd u Jlronc Kozep [2].

Hemernkuii cortmonor I. 3ummens, oMH U3 OCHOBareneil Teopuu KOH(PIUKTA, BHEC B HAYYHOE
COOOMIECTBO TEPMUH «COIMONOTUS KOH(MIMKTa». COrmacHO ero MHEHHIO, KOH(PIUKT B OOIIECTBE —
3TO MOCTOSIHHOE SIBJICHHE, HEn30ekHOe U HeoTBparumoe. KoH(IUKT sBIsSeTCS HEOThEMIIEMOU 4a-
CTBHIO COLIMAJIBHOW CTPYKTYpPHBI, MOCKOJIBKY JFOIM M3HAYAJIBHO CKJIOHHBI HE TOJBKO K OpraHM30BaH-
HOCTH ¥ CIUIOYEHHOCTH, HO U K JECTPYKTHUBHBIM JIEHCTBHIM, KOTOPBIE MIPUBOIAT K pa3HOOOPa3HBIM
CTOJKHOBEHMSIM U KoH(MKTaM. B cBoelt pabote «HenoBek u Bpar» 3uMMeNb YTBEPKAAET, UTO ar-
PECCUBHOCTh U BPaXKIEOHOCTh SIBIISIFOTCS €CTECTBEHHBIMH JUJISl YEJIOBEKa U TMPEACTABISIOT COOOU
OZHY U3 (hOpM YeTOBeUECKUX OTHOIIEHUN. DTOT BBIBOA MOKHO CJIENaTh MO CIEIYIOMIUM IPUYUHAM:

Jlronmu mo CBOEH MPUPOJAE ATOWCTHI, B YEIOBEUYECKUX BOJHEHHUSX HEBO3MOXKHO OOHApPYKUTh
KepTBEHHOTo oTHOMEHUs S K ThI.
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Jlerkast BHyIIaeMOCTh BpaJ1IeOHOTO MoBeZieHHs. UenoBeKy jerde BHYIIUTh HEIOBEpHE U OT-
BpAILIEHUE K HEKOEMY TPEThEMY JIMILY, YEM JIOBEPHE U CKIIOHHOCTH [3].

Cornacuo I'. 3ummento, KOHQIUKT B 00IIeCTBE HEM30EKEH U YHUBEPCAJICH, HO TaK WM MHAUE
CIOCOOCTBYET MOJIOKUTEIbHBIM U3MEHEHUSAM, ITOATAJIKMBAsL OOIIECTBO B JIYUIIYIO CTOPOHY.

Ilepen Tem Kak paccMOTPETh KOHCTPYKTUBHBIC (PYHKIMH KOH(IMKTA, 1aBaiiTe 0OpaTUM BHU-
MaHME Ha €ro JIeCTPYKTUBHbIE (DYHKIIMH, KOTOPbIE MOTYT BO3HUKHYTb 110 TAKUM IPUYMHAM KaK:

* HenocrarouHass kKoOMMyHUKalMsg ¥ HermoHMMaHue: Korna mHAMBUAYYMBI HE MOTYT BbIpa-
’KaTh CBOM MTOTPEOHOCTH U O’KUJIAHUs, CO BPEMEHEM BO3HUKAIOT HEAOPAa3yMEHUs U HEI0BOJILCTBA.

» KoHKypeHIHMs 3a OTpaHUYCHHBIE pecypchl: B cirydae HeynoBieTBOpEeHUs: MOTPEOHOCTEN
CTOPOHBI KOH(IMKTa MOTYT HayaTb OOPOThCA APYT C APYrOM.

* HemoHummaHnue WM pa3ivyusl B IEHHOCTSX, YOEXKICHHUSIX M KYJIbTYPHBIX MPAKTUKAX:
Pa3Hble TOUKM 3peHMsl, HEyBaKeHHE APYT K IPYTy IPUBOJUT K KOH(MIHKTY.

* OTCyTCTBHE SCHBIX KOMMYHHUKAIIMOHHBIX MpaBui U HOpM: IIpeHeOpekeHne nin moiHoe
OTCYTCTBHE OOLIETIPUHATBIX HOPM 3TUKH, MOPAJIU U T. [I.

* HenpoxykTuBHbIE cTpareruu nosefneHus: CTOpoHaM KOHGUIMKTa HE MPEIOCTaBISIETCS
BO3MOXKHOCTH, JTUOO OHM HECIIOCOOHBI pelarb UX NpoTHBopeuns. Yale Bcero Takas cuTyauus Oa-
3upyercss Ha Hed(D(PEKTUBHBIX CTPATETUSAX MOBEACHMS, U3 KOTOPHIX MOJKHO BBIJEIIUTH arpeccuio,
BpaKAeOHOCTh, YKJIOHECHHE WIX MaHUITYIISALIUH.

* 3auHTEpECOBAaHHOCTh TPEThUX JHIL: B penkux ciydasx, B KOH(IMKTE MOXET OBITh 3a-
JIeiCTBOBaHA TPEThsl CTOPOHA, KOTOpask MILET CBOK BBITOJY B CUTYallUH, IO BO3MOXKHOCTU IPOBO-
LUpYsl CTOPOHBI [4].

Brnaners HaBbIKaMu U pacronararb, Kak 1 B Kakoil (hoopme 1aBaTh 0OpaTHYIO CBSI3b, SBISETCS
OJTHUM U3 3JIEMEHTOB 3((eKTUBHON KOMMYyHUKauu. Ecinu HeoOXoauMo OObSACHUTH, TIOYEMY OIIpe-
JieTICHHas uJesl He MOAXOAMT, WIM yKa3aTh Ha HEeJOCTAaTKU B paboTe, KPUTUKA MOXKET ObITh Mpe-
CTaBJIeHA HeNpaBUIbHO. Eciiu KpuTHKa, MCXO0/s U3 KOHTEKCTA U MTOX0/1a, HETpaBUibHasl, TO OHA, 110
OIIpeJeNICHUI0, OyleT JeCTPYKTUBHOM, YTO, B KOHEYHOM UTOre, YXYIUIMT OTHOLIEHUS C COOeceTHH-
KOM M MOKET €ro JIeMOTUBHpOBaTh. He kaX/plil yMeeT aenarh TaKTUUYHbIE 3aMeUaHus, U 00CyxXie-
HUE HEJJOCTATKOB MOXET MPUBECTH K KOH(MIMKTY, MOCKOJIBKY TOT, KTO J1a€T OOPaTHYIO CBSI3b, MOXKET
MepeNTH Ha JTUYHOCTU U HE CMOXKET 0OOCHOBATh CBOE HEJIOBOJILCTBO. HemnpaBUIbHBIN BBIOOP CTHIIS
KOMMYHUKAI[UM MOXKET HAaHECTU BpEJ, MPHUBECTU K JAECTPYKTUBHOMY KOH(IMKTY, HE UMETh KOH-
KpETHOW 1€/, @ KOMMYHHUKalKs OyAeT CBOIUTHCS K HEOOOCHOBAaHHOMY MEPEUHCICHUIO HEOCTAaT-
KOB M ommOoK. [l mpenoTBpalieHns BO3ZHUKHOBEHUS JECTPYKTUBHBIX KOH(IMKTOB B paboueit
cpelne Kaxablid COTPYIHUK JOJKEH CIeA0BaTh MpaBUiIaM CIy>KeOHOW U mpo(ecCHOHAIBHONW ATHKH,
a TaK)Ke YUYUTHIBATh IICUXOJIOTMYECKUE OCOOCHHOCTH UHNBH/IA MU TPYIIIIBI.

Kpome crtpororo coOmroneHust JelI0BOr0 3THUKETa, HETaTHBHBIX CTOPOH KOH(IMKTA TaKkKe
MOXHO M30€XaTh C MOMOILBIO CIEAYIOIINX CTPaTeruid:

* OTtKpbITast KOMMYHUKaLUs: OTKPBITOCTh U MPO3PAYHOCTH OOLIEHHS TOMOTaeT N30eKaTh
HEZ0pa3yMEHUN U HEJOBOJIbCTBA.

* Pazpemenue nporuBopeurii: [loTeHIManpHble HCTOYHUKU HEOPA3yMEHHM, HEA0BOJIb-
CTBA U T.II. IOJKHBI OBITH PEIIEHBI U BBISBIECHBI 1O TOTO, KAK IPOU30MIET KOH(IMKT.

* Pa3BuTHe HaBBIKOB KOMMYyHHKaluu: CrOCOOHOCTh MPaBUIBHO aHAIU3UPOBATH TONY-
YEHHYI0 MH(POPMALIMIO OT cOOECeAHMKA M MPENOJHOCUTh HYKHYIO OOpaTHYIO CBSI3b — 3TO 3aJIOT
KOHCTPYKTHBHO KOMMYHHKAIIUU U YPETYITHPOBAHUS KOH(INKTOB.

» CKOHCTPYUPOBaTh CUCTEMY pa3pellieHus crnopoB: B abcomoTHO m060ii chepe, koTopas
3aJIeHCTBYET YelIOBEUECKHE PECypChl, JOKHA ObITh pazpaboTaHa CTpaTerus pa3pelieHHs! CIOpoB
1 00paTHOI CBS3H.

* [loompenue oTKprITOro oOuieHus:: OTKPBITHIE TUAIOTH, O0CYK/IEHNE pa3HOINIACUH, He-
JIOBOJILCTB U HEIOPAa3yMEHH MOMOTAIOT NMPEI0TBPATUTHh KOH(IIHKT.

Takum 06pa3om, eciy HEeNpaBUIBHO BBIOPATh CTHJIb KOMMYHUKAIIMM B OTHOIIEHHM OTPEeIeH-
HOTO MH/MBUYYMa WU TPYIIIBI JIFOAEH, MO)KHO CTOJIKHYTBCSI C PUCKOM BO3HUKHOBEHHUS J1€CTPYKTHUB-
HOT0 KOH(JIMKTA, YTO BIOCIEACTBHUH MOKET MPHBECTH K PA3pyLICHUIO YCTOSBILMXCS HOPM B IpYIIIE,
Pa3pbIBY CIZIOYEHHOCTH B KOJUIEKTUBE HJIM YXYIIICHUIO OTHOLIEHUH MEX/Y OTJEIbHBIMI MHUBUIAMH.
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MuHys aHanu3 JECTPYKTUBHOTO KOH(IIMKTA, MBI MOXKEM MPUCTYIMUTHh K PACCMOTPEHHUIO TMOJI-
HOM €ero MpOTUBOIOJOKHOCTH — KOHCTPYKTUBHOMY KOH(MIMKTY. KOHCTpYKTUBHBIN KOH(DIMKT OTHO-
CHUTCA K MOJIOKUTEIBHOMY TPOSBICHUIO KOH(IIMKTA, HO 3TO HE 03HAYAET, YTO KOHMIUKT OBLI XOpO-
IIMM, a CKOpee, YTO CaMO €ro BO3HMKHOBEHHE IPUBEJIO K YEMY-TO 0Je3HOMY. KOHCTpYKTHBHOCTB
MPOSIBIISICTCS] B TIOPOXKJCHUM HOBBIX HJICH, PELICHUEM IMOCTOSHHBIX MpoOieM, OKa3bIBA€T BO3MOXK-
HOCTb JIFOJSIM COBEPLICHCTBOBATh CBOM HAaBBIKUM U CHOcOOCTBYyeT TBOopuecTBY. Korma mccnenyrorcs
MIPOTUBOMOJIOXKHBIE HJIEH, MOXET MPOU30HTH MPOPHIB B MBIIUICHHH. be3 KOH(IUKTOB BO3HUKAET
«TPYIIIOBOE MBILUIEHHE», KOTOPOE MPENnsITcTBYeT MHHOBauusAM. Ho uid Toro, 4To0bl KOH(IUKT MOT
NEPEHTH B TIOJIOKUTENBHYIO CTAINI0, 00EUM CTOPOHAM HYXKHO 33J€iiCTBOBAaTh YMOIIMOHAIBHbIA HH-
TEJIJIEKT, IPOSIBUTH JIOCTATOUHO 3MIIATUM U MOHATH YTO-TO C TOYKM 3pEHMsI Ipyroro desnoBeka. He
o0s13arenbHO cormamarkest co BceM Ha 100% Bo Bcex CHUTyaIMsiX, MOKHO B3SITh Ha 00s3aTeIbCTBA
peleHreM npooieM A NPOJABHXKEHHSI BIIEpE.

Jlasiee paccMOTPUM HEKOTOPBIE KIIFOUEBBIE IIPEUMYILECTBA U MOJOXKHUTEIbHbBIE CTOPOHBI KOH-
¢uuKTa ¢ TOUYKM 3peHus paboyeil cpeabl:

Pacmmmpenuss TBopuectBa M MHHOBamMi: [lO3WTHBHBIA KOH(IMKT MOXET CTUMYIHPOBATH
TBOPYECKOE MBIIIJICHUE M CHOCOOCTBOBaTh MHHOBalMsM. Korma mronu ¢ pasHbIMH B3NIsAaMU
U UJIeSIMHU YYaCTBYIOT B 3JI0POBBIX J1e0aTax M JUCKYCCHSX, 9TO MOXKET MPUBECTH K MOMCKY HOBBIX
Y MHHOBALIMOHHBIX PEUICHUH Mpo0ieM UM 3a1ay.

YayuineHue mpouecca npuHsTus pemenuii. Kondmikr moxer crocobcTBoBath Ooree Ha-
JeXKHOMY Ipolieccy MpuHATHs pereHuil. [loompss pa3nuuHble MHEHUS U MOOILpSs 310pOBbIe /1e0a-
Thbl, KOMaH/Ibl MOTYT PacCMOTpETh 00Jie€ IMIMPOKUIN CIIEKTP BAPHUAHTOB U TOUEK 3PEHUS, NMPEKIEC YEM
IPUHUMATh BaKHBIE PEIICHHs. DTO MOXKET IPUBECTH K Oosiee B3BEILICHHOMY U OCO3HAHHOMY BBIOODY,
CHMKasi BEPOSITHOCTD I'PYIIIIOBOIO MBIIICHHS U MTOBbIIIAsl BEPOATHOCTD YCIIEUIHBIX PE3YJILTATOB.

Bosee npounble B3auMooTHOMIEeHUs. Paspenienrne KOHQIMKTOB MOXKET MPUBECTH K YKpel-
JICHUIO MEKIMYHOCTHBIX OTHOIICHHWH Ha pabouem Mmecte. Korma KOHQIMKTBI pemiatoTcsi OTKPHITO
U YBAXHTEIbHO, 3TO MOXKET YIYUYIIUTh OOIIEHHWE M MOHUMaHHUE MEeXIy kojuleramu. Ilpeononenue
pa3HoIacuil M MOUCK B3aMMOBBITOJIHBIX PELIEHU MOTYT YKPENUTh CBSI3U U CO3[aTh IMO3UTHUBHYIO
pabouyto armocdepy.

OpranuzannonHoe od0yuyenue. [103UTUBHBIN KOH(IMKT MOXKET CIIOCOOCTBOBATH OpraHU3a-
IIUOHHOMY OOYUYEHMIO M coBeplIeHCTBOBaHUIO. Korna koH(MKThI pemmatorcs 3ppeKTuBHO, OpraHu-
3allUd MOTYT BBISIBUTH OCHOBHBIE MPOOJIEMBI, 00JaCTH AJI YAYULIEHUS U CHUCTEMHBIE MPOOIEMBI.
3T0 MO3BOJSAET MOIY4YaTh OOPATHYIO CBS3b U PA3MBILUIATh O MPOIeccax, MOJUTHKE U MIPAKTUKE, YTO
MPUBOAMT K OPraHU3alMOHHOMY POCTY U MO3UTUBHBIM U3MEHEHUsM [5].

BaxxHO OTMETHUTb, UTO JUIS TOTO, YTOOB! KOH(IUKT ObUI MOJIE3HBIM, €T0 CIeqyeT peuiarb KOH-
CTPYKTHUBHO U yBaXXUTEJIbHO. UTOOBI KOH(IMKTHI HE MEepepacTayiv B AECTPYKTUBHbIE WM HETaTHUB-
HBIE CUTYallUH, CIEyeT UCIOJIb30BaTh 3G (EKTUBHBIE CTPATETMH YIPABICHUS KOHPIUKTAMU, TaKue
KaK aKTMBHOE CIIyIIaHHE, OTKPHITOE OOIIEHNE, COUYBCTBUE 1 KOMIIPOMHUCC.

Pe3toMupyst, MO)KHO BBIHECTH BEPJAMKT, UTO KOH(IUKT MOHATHE, KOTOPOE 3a4acTylo MoJpasy-
MEBaeTCs, KaK HEYTO HEraTMBHOE, TO, YTO B MOHMUMAHUHU, Ka3aJ0Ch Obl, IPOCTO HE MOXKET HECTH
B ce0e HeUTO MOJIOKUTENbHOE, TAKH CIIOCOOHO MPUHECTH CYIIECTBEHHYIO MOJIb3y BO MHOTHX acleK-
Tax B3aMMOOTHOIIEeHHUs Jitoael. KoHQIUKT BaykHas cocTaBIsAoIas )KU3HU YeJloBeKa, Onaronaps de-
MY MOKHO M30€XaTh 3aCTOEB B IPOTpecce, TBOPUECTBE M MHOTOM JIPyroM, TaKMM 00pa3oM J100HBa-
scb WHHOBalMii. HecMoTpst Ha 3T0, JOMKHBI ObITH COOJIOIEHBI HEKOTOPBIE YCIOBUS, HHAYE pa3HoO-
I1acus IByX MHIMBHJIOB WM K€ TPYII, B IPOTUBHOM CIllyyae, IPUBEAYT JHUIIb K A€CTPYKTHBHBIM
MOCIIEICTBUSM.

Cnucok nureparypsl:
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YK 373.167.1
PATOPUYECKHI ACIIEKT B IPEIIOJJABAHUN
PYCCKOI'O A3bIKA U JIMTEPATYPbI

Baiiro:xkuna A.E., K.(p.H., 101leHT
VYuusepcurer uMm. M. Hapuk0OaeBa, (. Acrana, Pecnyonuka Kazaxcran)

Annomayun. CogpemenHas pumopuxa oaem 803MONCHOCb YYAWUMC U CIYOEHMaM 0CO3-
HAHHO 06]1a0emb He MOIbKO KYIbmMypol Cll08d, HO U KYIbMYpPOU MblCIU 00 U30panHoM npeomemne.
B cmamve noouepkusaemcs mesuc o mom, umo o0:13amenbHbiM YCI08UEM 80CMPEOOSAHHOCMU PU-
MOPUUECKO20 3HAHUS AGNAEmCcs e20 npakmuyeckuu xapakmep. Teopemuueckue noioxcenus pumo-
PUKU credyem Hanpasisams HA NPAKmMuyeckoe npumeHenue, Ha peulenue peanrbHblx 3a0ad, CeA3aH-
HbBIX C JHCU3HEOesIMENIbHOCbIO YeNloBeKd.

Knwueswie cnosa: pumopuka, obpazosanue, A3vlK, pedb, TUYHOCMb, KOMNEMeHYUsl, Kyabmypa.

Annotation. Modern rhetoric gives students the opportunity to master consciously not only
the culture of speech, but also the culture of thought about their chosen subject. The article empha-
sizes a thesis that a prerequisite for the relevance of rhetorical knowledge is its practical nature.
Theoretical provisions of rhetoric should be directed to practical application, to solving real prob-
lems related to human activity.

Key words: rhetoric, education, language, speech, personality, competence, culture.

Puropuka — 310 Hayka 00 3pdexTuBHOM, pe3yabTaTUBHOM 0OIIeHUH. L{eHTpoMm ee sBhseTcs
0000IIarOIINIT  YeNIOBEK, KOTOPBIM B Tpollecce AEATEIHLHOCTH BCTYMAE€T BO B3aWMOJCHCTBUE
C JIOABMH B Pa3jMYHbIX KOMMYHUKATUBHBIX cUTyanusx. Crenuduka 3TUX CUTyaluil TpedyeT oT
YeJIOBEKa aJIEKBAaTHOTO PEUYEBOTO TOBEACHUS, YTO U 00ECIEUYNBAET, B KOHEYHOM CUETE, PEIICHUE
COLIMAJIbHO 3HAYUMBIX, )KU3HEHHO Ba)KHBIX 3a/1a4. TakuM oOpa3om, 3HaHHE OOLIMX 3aKOHOB PHUTO-
PHUKH — 3TO 00IIECTBEHHAs! TOTPEOHOCTH, CBSA3aHHAS C MPAKTUYECKOM JESITEIILHOCTHIO YeTTOBEKA.

Puropuyeckuit acekT B MpenoJaBaHuU PYCCKOTO s3bIKa 00YCIIOBIIEH TJIABHOM 1IEJIbI0 00y4e-
HMH:, KOTOpafl COCTOUT B TOM, T-ITO61>I O6€CH€‘II/ITI) SA3BIKOBOC pa3131/IT1/1e CTYILCHTOB, IIOMOYb OBJIAACTH
pedeBOi MEeATENbHOCTHIO. B COOTBETCTBHM C 11€1bI0 00YUYEHUS YCHUIIMBAETCSI peueBas HalpaBiIeH-
HOCTh Kypca PYCCKOTO si3bIka. Bo3HUKaeT He0OX0AMMOCTh peueBOM MPAKTHKH, YTOOBI TOMOYb CTY-
JIEHTaM OCO3HaTh CBOIO PEUb.

Jlst mr060T0 TIpenoaBaTelisi PyCCKOro si3bIKa CYIIECTBYET cepbE3Has mpoodiieMa: Kak MoMoYb
JIeTsIM, OCBaMBasi S3bIK, TPAMOTHO OOINAThCA HA HEM, BHICTpauBasi B3aMMOJCHCTBHE C TOMOIIBIO
TEKCTOB. PemmTh 3Ty mpoOieMy BO3MOXKHO HCIOJIB30BAaHHEM B O0Pa30BaTEIHHOUW NESITEIBHOCTH
PUTOPUYECKHX JKAaHPOB. YMEHHUE CO3/1aBaTh COOCTBEHHBIH TEKCT (TO €CTh CTAHOBUTHCS aBTOPOM),
MMOHUMAThH 3aMbICEIl APYTrOro aBTopa (HampuMmep, aBTopa y4eOHHKA) JenaeT OOIIeHNe Ha 3aHITHSIX
OoJee conep KaTeIbHBIM.

Kakue TexcTbl (aHpbl) MOKHO HMCHONb30BaTh? [IpyM M3ydeHMHM PYCCKOTO sI3bIKa yYMECTEH
)KaHp Hpe)ICTaBJ'IeHI/ISI, BCIb HpeJICTaBI/ITI) MOXHO U y‘-Ie6HI/IK, 158 TeMy, 1 9aCTb petm, 158 pa3)1en SA3bI-
Ko3HaHuA. [IpencTaBUTh MOKHO CBOW JOCTHIKEHHUS M TPYAHOCTH B OCBOCHHUU KaKOW-THOO TEMBI,
a MOKHO HamMcaTrh MHChbMO M3Yy4aeMOM 4acTH peud WM JIIoOOMY JPYroMy SI3bIKOBOMY SIBJIEHMIO,
KOTOpO€ TPYAHO MOAMAETCS 3HAKOMCTBY HIIM, HA00OPOT, JIETKO 3allOMHIIIOCH. MIHTEPECHO BBHICTY-
IIUTh Ha 3aHATHAX C AOKJIAJ0M, I/IH(l)OpMaIII/IOHHI)IM COO6HI€HI/IeM NN I/IHCprKHHeﬁ 110 HpI/IMeHe-
HUIO TOI'O WM HMHOTIO IIPaBUJIa PYCCKOrO sA3bIKa. MOJKHO HamucaTh JIMHTBUCTHYECKYIO CKa3Ky,
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c(OpMyYIHUPOBATH BOMPOCHI MOCIIE U3YUEHHS TEMbI, COCTAaBUTh OT3bIB Ha MPOCITYIIAHHOE BBICTYILIE-
HUE OJJHOKJIACCHUKA WM PEIIEKCUBHYIO 3aIHCKY.

Mg yacTo qaém 00y4aronuMCs ONepeKaroNIre 3aJaHus: IOJTOTOBUTH COOOIICHHE 110 KaKOM -
6o teme. Ma€r 3aHsATHE, CTYAEHT BBICTYIAeT, — ayauTopusi Momya ciymaer. [IpenogaBaTens
YBEPEH, YTO 3HAKOMCTBO CTYJEHTOB C ONPEAEIEHHON TEMOM ITPOU30LLIO, OHU PaJylOTCsl TOMY, YTO
HE MPUIUIOCH OTBEYATh Yy JOCKU. A uepe3 Helesto 3TO 3aHsATHEe HaBepHska 3abyzaerca. Ho Bo3mo-
JKEH JIPYrol BapuaHT, €CIU NPEUIOKUTh yJalIUMCs HE IIPOCTO OINEPEKAIOIIEe 3aJaHUE 110 TEME, HO
U peduIeKCHIO CBOEH pabOThI (YTO sI XOTEJN Y3HATh IO 3TOM TEME, UTO y3HAJ, YTO JJI MEHS SIBUJIOCH
OTKPBITUEM, YTO 3aCTaBMUJIO 33JyMaThCsi, YTO Jajla MHE 3Ta paboTa, TO €CTh MOPA3MBIIUIATh Hal
COOCTBEHHBIMU YYyBCTBAaMH BO BpeMsi pabOThI). A MOTOM BBICTYILIEHHE HA YpOKE HayaTh ¢ peduiek-
cu. DTO cpasy HpuBieuéT BHUMaHuE ayauTtopud. Korma coOCTBEHHOE peueBOe MpOU3BE/ECHHE
CTYJIEHTa CTAaHOBUTCA MPEIMETOM Pa3roBOpa BO BpeMs 3aHATUMN, KOIa pPUTOPUYECKUN TEKCT yda-
merocsi paboTaeT Ha CUTYAIUIO YPOKa, MEHSETCS CTENEeHb JINYHOTO y4acTHs B MPOIECCE OCBOCHUS
JIMHTBUCTUYECKOIO0 MaTepHaa, pacTéT 3aMHTEPECOBAHHOCTh B IPEAMETHOM 3HaHUU. CTyJIEHTHI HE
TOJILKO aHAJTM3UPYIOT 00pa3loBbIe TEKCTHI, JaHHBIE B y4eOHUKE, B JIOMOJHUTEIBHON JIMTEpaType
WIM TpeJJiaraeMble IMpernojaBaTesieM JUIsl JTMHTBUCTUYECKOro pa30opa, HE TOJBKO MPOHHKAIOT
B MYJIpbI€ BBICKA3bIBaHUS YUEHBIX — JIMHTBUCTOB, HO U (DOPMYIHPYIOT IJIs1 APYTUX CBOM COOCTBEH-
HBIE MBICITU ¥ OTKPBITUS, POXKAEHHBIE B Ipoliecce padOTHl Ha YPOKE U IoMa.

Putopuyeckuii acriekT B NpenoAaBaHUU JIMTEPATYPbI MPEATOaracT KOHCTPYMPOBaHUE pa3HOO0-
Pa3HBIX TEKCTOB CAMUMH CTYJEHTAMHU B YCTHOM M MUCbMEHHOM (popMe B pa3HbIX KaHpaX, COBEPIICHCT-
BOBAHUE YMEHUS CTPOMTH BbICKA3bIBAaHUS HA JIMTEPATYpOBeUECKrE TeMbl. [Ipy 3TOM OHM MpakTHYecKu
OBJIAJICBAIOT JIEMEHTAMU XyI0)KECTBEHHOT0, ITyOIUIIICTHUECKOT0, HAYYHO-TIOMYJISIP-HOTO CTHIICH.

BaxHO OTMETUTH, YTO MCIIOJIB30BAaHUE PUTOPUUYECKUX >KAHPOB Ha 3aHATUAX I10 JIMTEpaType
oOecrnieunBaeT Auajgorosbie oTHoOUIEHUS. [Ipruém, CTyIeHT BCTymaeT B JUANOrOBBIE OTHOIICHHS HE
TOJIBKO C IPENOoJaBaTeNIeM U CTYJIEHTaMHU OAHOMN IPYIIIbL, TJ1e 00y4yaeTcs, HO U C aBTOPOM WJIM Te-
posimu npousBeneHus. JlJig BbIpaK€HHsS 3MOLIMOHAIBHO-UYYBCTBEHHOIO OTHOILEHUS K XYAOMXKECT-
BEHHOMY IPOU3BENICHUIO (aBTOPY, I'epor0) BOCTPeOOBaHbl AMUACUKTHUECKHUE KaHPbI (CIOBO O...,
MOXBaJla, TOPKECTBEHHAsI peub, MOCIaHUe U Jp.), TO €CTh >KaHPbl, B KOTOPHIX MOXHO NPOSBHUTH
CBOE OTHOLIEHHE K 3TUYECKUM OCHOBAM JIUTEPATYypPHI.

Jlns peanu3alyy TEOpeTHYECKOro MoIX0/1a K JIMTEpaType, TO €CTh UCCIIEA0BaHus, BOCTpeOoBa-
Hbl MH(OPMAIIMOHHBIE KaHPbl (AHHOTALMS,, KOMMEHTAPHA, BU3UTHAs KapTOUKa, JOKJaJ, OT3bIB, CO-
ob1eHue, pereHsus, pedepar u ap.). UToObl IOMOUYB CTYIEHTY COCTOSAThCS KaK TBOPUECKOMY UUTATe-
JT10, KEJIAIONIEMY U YMEIOIIEMY BCTYITUTh B TTOJHOIICHHBIN (COIEPIKATENIbHBIN) THAJIOT ¢ KHUTOW U aB-
TOPOM XYZI0’KECTBEHHOT'O TEKCTa, MOKHO UCIIOJIb30BaTh CIEAYIOIINE PUTOPUUECKHE HKAHPBI.

Tabnuya 1
TaIBI AESTENLHOCTH JKaHpsb! yyammxcsi, IOMOTarOIINe
OCBOEHUIO ITPEIMETHOTO COJIEP>KAHUS
1. OcBoenmne Ouorpadum C1oBo 0..., mpeacTaBiIeHue, MUCHMO, THEBHUK, OOpaIeHue,
nucarens WHTEPBBIO U JIp.
2. HepBI/Ique BOCIIPpHUATHUC AHHOTaHI/ISI, OT3bIB, BIICYATIICHUC, Pa3MbBIIIJICHUC, ITPEACTAB-
XYyJI0)KECTBEHHOT'O TEKCTA JIEHUE JIUTEPATYPHOTO Tepos U Jp.

3. Uccnenosanue npoodiem,
JUTEpaTypOBEeTUECKUNA aHATTU3
XYH0)KECTBEHHOTO TEKCTa

Bonpoc, kommeHTapuii, puxcanus, cyxaeHue, Coo0IIeHne,
JIOKJIa 1, BEpCUsl, pa3MBbILIEHUE, PELeH3us, pedepat U ap.

4. OcMBICIIEHUE TBOPYECTBA PasMbinuienue, 0T3bIB, 3¢Ce, MPEACTABICHHUE, CTAThs, TOKJIA],
UcaTens CIIOBO 0..., pelieH3us, pedepar u Jp.

Pa3mbinnenue, nucbMo, HCIOBE/Ib, IOXBala, XyJia, OT3bIB,

5. Pednexcus
JTHEBHHK U JIP.

Kaxxapiif ypok JOMKEH YIAOBIETBOPATH CTPEMIICHUE YUaIlUXCsl K TBOPUYECTBY, KeJlaHUE BbIpa-
3UTh U PACKPBITh CBOIO JIMYHOCTh. MIHBIMH clTOBamM#, HEOOXOAMMO KaK MOXKHO Halle JaBaTh 00Y-
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YJaroumeMyCsa BO3MOKHOCTDb HO6BIB3_TB Ha MMO3UlMr aBTOpAa. Cratb ABTOPOM HC TOJIBKO TBOPYCCKUX
paboT, COUMHEHUH, HO U OTACIBHBIX MPEI0KEHNH, BhICKa3bIBaHUN. M eciii ypoK CTaHeT i Kax-
noro pebEHKa BpEeMEHEM CaMOBBIPAKEHUS M PACKPBITHUS CBOMX SMOIIMIA, TO MpoOiieMa WHTEpeca
K IIpeIMETY OTHaAET cama coO0H.

AKTI/IBI/BI/IpOBaTb MBICJIUTCIIBHYIO JCATCIbHOCTDb YUAallUXCs IMO3BOJIAIOT pas3/IMYHbIC HETpAaAU-
MOHHBIE (POPMBI KOHTPOJIs. IHTEepecHbIM, Ha MOl B3IJIsI, SBJISIETCS IPOBEJCHHE TPYIIIIOBOTO JIUK-
TaHTa — COpPCBHOBAHMUA. MGTOI[I/IKa MMPOBCACHUA TAKOI'0 JUKTAHTA TpaJullMOHHA, HETPpAAUITHUOHHO
TO, YTO JIeTH paboTarOT B Ipylmax, BO BpeMsl JUKTAHTAa UM Pa3pelacTcsi COBEUIAThCs, YTOUHATD,
OOBSICHATH, TOMOTATh ApyT Apyry. I[loGenuTenemM cTaHOBUTCS Ta TPyINa, YWICHBI KOTOPOM MOJTy4yar
0oJIbIllee KOJIMYECTBO MOJOKUTEIbHBIX OLEHOK, CIEA0BaTENIbHO, MU OYAET JOMYyIIEHO HauMEHb-
ee KoJm4ecTBo omuoOok. Takas popma KOHTPOIIs CrIocoOCTBYET (POPMUPOBAHUIO YMEHUI OpraHu-
30BaTh CBOIO JICATEIHLHOCTh BO BpeMs JUKTAaHTa, COCPEAOTOUUTHCSA B CUTYallMd KOHTPOJIS, IIpUMe-
HSTh TEOPETUYECKHA MaTepHrall Ha MPAKTHKE, O0IAsCh IPYT C IPYroM, a TaKKE COBEPIICHCTBYET
HaBbIKM caMOKOHTpoJsi. Kpome Toro, Takas paboTa y4UT OTBETCTBEHHOCTH, B3aUMOBBIPYUKE
Y B3aMMOKOHTPOJTIO.

Puropryeckuii TEKCT MOXKET CIY>KUTh U MHCTPYMEHTOM JUAarHOCTUKH MPEAMETHBIX 3HAHUI
" JIMYHOCTHOI'O Pa3BUTHA YUAIUXCA. y‘II/ITCJ'IIO-HpeI[MeTHI/IKy HC HY>KHO HAaIlOMWHATL O H€06XOIII/I-
MOCTH YETKO OTCIICKHBATh YPOBEHb IMPOABMKCHUS YYalllUXCsl B OCBOCHMM TeMbl. Bce MBI 3HaeM,
YTO YEM paHbIIIe BBIABICHA MIPOOJIEMa, TEM JIeTYe CKOPPEKTUPOBATh AeHCTBUA ydamuxcs. [loaromy
Ha ypOKe IMOCTaHOBKHM y4eOHOH 3ajauu 1enecoo0pasHa IMarHOCTUKA MOHUMaHUA MpoOsieMbl. Boi-
CTpauBas JUAJIOT Ha YPOKE, MOYKHO TIOTIPOCHTh:

" 33/1aTh BONPOC HA YTOUHEHUE;
* chopmynrpoBaTh CBOE TOHMMAHHE MTPOOJIEMBI, HAJl KOTOPOH MPUIETCS paboTaTh.

Takas nuarHocTuka KpaifHe Ba)kHa, TaK Kak OHa (PUKCUPYET HETOUYHOE NMOHUMAaHHUE 3a/la4yd
(mpoGiieMBbI), YTO MOXKET 3aTeM OOEpHYThCS HEKAYeCTBEHHBIM OCBOCHHMEM TeMbl. HeoOxommmo,
YTOOBI KaX/IbIi ydaluiicss B 1000 MOMEHT MOT OTBETHTh Ha JIBa BOIPOCA: UTO s J€JIal0 U 3a4eM
st 9T0 nenaro? YToObl AMarHOCTUPOBATh YPOBEHb OCMBICIICHUSI OCHOBHBIX SI3BIKOBBIX MOHSTHH Te-
MBI, B KQUeCTBE JOMAIITHETO 3aJaHUs MOCJIe YPOKa BO3MOXKHA MTPOCh0a K yJalluMcsl HaluCcaTh TEKCT
(mpencraBieHue, CIOBO O..., COOOIIEHNE U T.I1.), B KOTOPOM IOMBITATHCS PACKPHITh OCHOBHBIE TTO-
HSATHUS, OTKPBITHIE B JaHHOW TeMe. J[aHHas IMarHOCTUKA MOMOXKET YUUTEII0 OLICHUTH, (OpMaIbHO
OCBOEHO SI3BIKOBOE TIOHATHE WJIA JOCTATOYHO TOYHO.

Ha stane oBnanenus cnocobamu NpuMeHEHHs 3HAHUH O S36IKOBOM MOHSATUU HA MPAKTUKE JH-
arHOCTHKAa BO3MO>KHA B JKaHpe (PUKCAIIMU TPYIHOCTEW NP BBIMOJIHEHUU JOMalIHUX 3anaHuil. Ha
BBIXOZIE U3 TE€MBI (10 MPOBEACHHS MPOBEPOUYHOI pabOThI) ONpaBAaHa JUATHOCTHKA B JKaHPax JOK-
naga — 06o3penust (00o01eHre, 0030p), pa3MBILIUICHUS, IPEACTABJICHHS, CJIOBA O... U ap. Llens Ta-
KOW paboThl: ydaluMcsi — MOMOYb CHCTEMATH3UPOBATh CBOM 3HAHUS, YUUTENIO — YBUIETh peajb-
HEIN YPOBCHDb BJIAACHUSA IMOHATHUAMU, criocobamu I[GI;'ICTBI/IP’I U MHAWBUAYAJIIbHOC IPOABHUKCHUC yda-
mierocsi. JlnarHocTika BUEHUS OLIMOKO-OMACHBIX MECT MOXKET MPOBOJUTHCS B )KaHpPaX PEKOMEH-
JaIy caMomy ce0e, COBEeTa, MaMSITKH.

Takum 00pa3oM, TUATHOCTHKA MPEAMETHBIX 3HAHHHN Yepe3 PUTOPUUYECKUIN TEKCT MO3BOJSET
CTYACHTaM OTHCCTHCH K CBOVMM 3HAHHAM CepBéSHO, OTACIINTHL 3HAHUS OT HC3HAHUA B KOM(l)OpTHOfI
CUTYaIliH, HE OMAacasCh OLIEHKH CO CTOPOHBI IpernoaaBareis. BakHO cyMeTh OTAETUTh Gopmalb-
HEIN YPOBCHBL 3alIOMHMHAaHHA OT OCMBICIICHHOI'O IPHUMCHCHUA. B PUTOPUUCCKOM TEKCTE — KaHPC
yUalIuiicsl pacKpbIBaeT TaKhe CIIOCOOHOCTH, KaKk yMeHHe 000011aTh, aHATH3UPOBATh H CUCTEMATH-
3UpOBaTh 3HaHUS, GUKCUPOBATH CBOE MPOABMKEHHUE B paMKax mnpeamera. Ha putopudeckuil Tekct
MOKHO ITOCMOTPETh U KaK Ha CPEJCTBO AUATHOCTUKHU JTMYHOCTHOTO pa3BuTHs. 3BecTHO, 4TO THY-
HOCTb OTKpBIBA€TCA B MIOCTYNKAaX (CBOMX JEUCTBUAX). TEKCT SIBISIETCS PUTOPUUECKUM JIEHCTBUEM —
pEYEBBIM MOCTYNMKOM. Yepe3 TEeKCT MOXKHO YBHUJIETh U3MEHEHHS! B MOTUBAIIMOHHON CTPYKTYpE JTNY-
HOCTHU: yqe6HO'H03HaBaTeHBHBIe MOTHUBEI CTAHOBATCA BEAYIITUMU.

Puropryeckuit acnekT B MpenoJjaBaHUU PYCCKOTO S3bIKa U TUTEPATypPhl 00YCIOBIIEH TJIaBHOM
1eIbl0 00yUeHHUs: TIOMOYb B peanu3alii CBOCH WHIUBUAYAIbHOCTH B peud, B BhIpabOTKE cOOCT-
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BEHHOT'O CTHJISI peYH, ONPECICHHON MaHepbl OOLIECHHS C JIIOJbMH. Y MEHHE BBIPa3UTh ceOs depe3
CJIOBO — OJIHA U3 KJIIOUEBBIX KOMIIETEHIMH 00yUJaromIMXCsl.
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YIAK 373.167.1
TEKCT KAK E/IUHULHA OBYYEHUSA PEYN

Baiiro:xuna A.E.l, K.(.H., 1oueHT, Komeposa K.K.Z, K.().H., 1OLEHT
1YHHBepCHTeT uM. M. Hapuxb6aega, (r. Actana, Peciyonuka Kazaxcran)
2EKH6aCTy3c1<m?1 WH)XKCHEPHO-TEXHUUYECKUI MHCTUTYT uMeHu akanemuka K.M. Catnaesa,
(r. Oxubacty3, Pecnydnuka Kazaxcran)

Annomauus. B cmamve paccmampusaemcs 60npoc 0 mom, ymo 6 Hacmosauee epems Heoo-
X00uMo npusHams mom @pakm, 20e UCXOOHbIM NYHKMOM, KAK 8 peaibHOM QYHKYUOHUPOBAHUU, MAK
U 8 JUHSBUCIUYECKOM UCCIe008AHUU, SGNAEMC Ma SA3bIKO6dAs eOUHUYd, KOmopas Gvlcmynaem
8 KOMMYHUKAYUU KAK OMHOCUMENbHO 3A8EPUICHHbIL OMPe30K 00ujeHus — KaKk eOuHuyd, CmpyKmy-
PUPOBAHHAS U OP2AHUZ08AHHASL NO ONPEOeNeHHbIM NPABULAM, HeCYWds KOZHUMUBHYIO, UHpOopMa-
YUOHHYIO, NCUXOJIO2UYECKYIO U COYUANBHYIO HA2PY3KY 00ujenus. Imotl eOuHuyell A6s1emcs mexkcn.
Kommynuxayus 6 ceoeti ocnoge ecmv He umo unoe, Kak NEPeHoc UHPOPMayuU 8 4el108e4ecKoM KoJ-
JleKkmuee, a, c1e008amenbHO, 8 UMoze — peanu3ayus 0ouwecmeeHHo20 XapaKxmepa CO3HAHUAL.

Knrouegvie cnosa: mexcm, peanuzayus, KomnemeHyus, ooweHue, NPUHYUn, KOMMYHUKAYUS,
ungopmayus, A3b1K08AS TUYHOCHb.

Annotation. The article considers the question that it is necessary to recognize the fact that
the starting point, both in real functioning and in linguistic research at present, is the linguistic unit
that acts in communication as a relatively completed segment of communication — as a unit struc-
tured and organized according to certain rules, bearing cognitive, the informational, psychological
and social burden of communication. This unit is the text. Communication is basically nothing more
than the transfer of information in a human collective, and, as a result, the realization of social na-
ture of consciousness.

Key words: text, implementation, competence, communication, principle, communication, in-
formation, linguistic personality.

Baxueiinieii 3aaueit 00yueHHs pycCKOMY SI3bIKY B HAIIMOHAJIBHBIX TPYIIIAX SBISIETCS pa3BU-
THE CBSI3HOM peuu CTYJEHTOB, UTO OOYCIIOBJICHO MPUHLUIIOM KOMMYHUKAaTUBHOW HalpaBIE€HHOCTU
00y4eHHs, HEOOXOTUMOCThIO MMPAKTUUECKOTO OBJIAZICHUS S3bIKOM KaK CPEICTBOM OOILIEHHUS.

[Ton peueBbIM pa3BUTHEM MOHMMAETCS MEIArOTHYECKH MOTHBHUPOBAHHBIN MPOLIECC Pa3BUTHS
CIIOCOOHOCTH SI3bIKOBOM JTMYHOCTHU aJIEKBaTHO BOCIPUHUMATD, a TAK)KE CO3/aBaTh PEUYEBHIC MTPOU3-
BeJICHUS (TEKCThI) B COOTBETCTBUU C LIENISIMU U YCIOBHUSIMH PEUYEBOM JESATEIbHOCTH.

TekcT — 3T0 HE MPOCTO TUAAKTHYECKAs €AMHMIIA, HO YHUBEPCAIbHAS IUJAKTUYECKasl €AUHU-
112, TO3BOJISIONIAs CIUTh BOEAMHO JIBa BAXKHEHUIINX HANpaBJICHUs: MO3HAHHE CUCTEMbI (hOpMaIbHO-
SI3BIKOBBIX CPEJICTB SI3bIKA U MIO3HAHKE HOPM M IIPABUII OOIICHUS.
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B kadecTBe BeAylero JTUHTBOAUAAKTHUECKOTO MPHUHIIMIIA B JaHHOM HCCIEIOBaHUU H30paH
COBPEMEHHBIM CHUCTEMHO-()YHKITMOHATBHBIA MPUHIIAII, OCHOBAHHBI Ha COOJIFOACHUU CHCTEMHBIX
OTHOIIEHUN HE TOJILKO BHYTPU OJHOIO SI3bIKa, HO M HAa YYET€ CHUCTEMHBIX CBSI3€i POJIHOTO U pycC-
CKOT0 SI3bIKOB. Ba)kHO MOJIBECTH y4HalIMXCS K OCO3HAHUIO, UYTO S3BIKOBBIC €IMHUIIBI PA3HBIX YPOB-
HEH MCIONB3YIOTCS B PEUEBO JESITEIHHOCTH KaK 3JEMEHTHI €IMHON (DYHKIIMOHUPYIOIIEH CUCTEMBI,
B KOTOPOH OMOPHBIMH 0a30BBIMU CIMHHMIIAMH SIBJISSFOTCS CJIOBO, CJIOBOCOYETAHHE, MPEII0KCHHE
U TeKCT. B cBsi3u C 3TUM B COBPEMEHHOW METOAMKE YTBEPAWICS KOMMYHUKATHUBHO-IEATEIb-
HOCTHBIM TIOJXO0J K 00y4YEHUI0, HAMpaBJICHHBINH HAa (OpMHUPOBAaHNE KOMMYHUKATUBHONH KOMITETEHT-
HOCTH y4alluXcsi, 0]l KOTOPOM MOHUMAETCS] CIOCOOHOCTh YeJIOBEKa PEIlaTh SI3bIKOBBIMU CPE/ICT-
BaMH T€ WJIM WHbIE KOMMYHHMKATHBHBIC 3aJ]a4d B pa3HbIX cepax W CUTyalusx OOImeHHs. A 1o-
CKOJIbKY BBICIICH €AMHUIIEH KOMMYHHMKAIIUU SIBJISIETCA TEKCT, TO UMEHHO OH JIOJDKEH BBICTYMHUTh
1 B Ka4eCTBE JAMJIAKTUUYCCKON eIMHMIIBI 00y4YeHus. Bompoc ucnoib30BaHus TEKCTAa B KAYECTBE OC-
HOBHOTO CpEJICTBA OOyUYEHHUS Ha YPOKax PYCCKOTO s3bIKAa IIMPOKO OCBEIICH B JIMHTBUCTHYECKON
Y Hay4HO-METOJAMYECKOM JuTepaType. Ero uccnemoBanueM B pa3Hble TOJIbl 3aHUMAINCh TAaKUE BbI-
JAOIINECS JIMHTBUCTBI, JUHTBOMETOIUCTBI, IICUXOJIOTU U mnenaroru XX cronerus, kak M.T. bapa-
HOB, K.b. bapxun, E.W. Uctpuna, A.A. Jleontses, JI.FO. Makcumos, H.M. lllanckuii u npyrue uc-
cnenoBarenu. Ceroans B padorax A.Jl. Heiixunoit, T.A. Jlanenkenckoit, M.P. JIbBoBa, ®.A. HoBo-
KHUJIOBOM U IPYTUX COBPEMEHHBIX YUEHBIX OH MOIYYHII UCUEpIbIBatoIIee 000CHOBAHUE.

B COOTBETCTBHM C 3THUM aKTyaJIbHOCTh JAHHOW CTaThU BHIUTCS B TOM, YTO HEOOXOJUMO
0000ILIUTh U CHCTEMaTU3UPOBATh YK€ UMEIOIIUICS TEOPETHUECKUN U MTPAKTUUECKHM OMBIT U HA €r0
OCHOBE C(OPMYIUPOBATH KOHKPETHBIE METOIMYECKHE PEKOMEHJIAINH, KACAIOIINECs MCIOIh30Ba-
HUS TEKCTa Ha YPOKaX PyCCKOTIO sI3bIKa.

Heo0xomMo HAay4YHTh CTYIEHTOB HE TOJIBKO OCHOBAM PYCCKOTO sI3bIKA, HO M HAYYHTh HUX
C MHTEPECOM U MPaBUIBLHO 00maThes. M3yueHne pyccKoro si3blka C IeNIbI0 MPaKTUYECKOro o0Ie-
HUS TPEJIOJIaraeT He TOJIbKO 00yueHHe TOBOPEHUIO Ha ATOM si3bike. M3yuaroTcst Bce BUIBI peueBOi
NESATEIbHOCTH: TOBOPEHHE, ayAUPOBAHNE, YTEHUE, TUCHMO.

S3bIK MOJDKEH CTaTh MHCTPYMEHTOM OOIICHHMS, TIO3BOJISIONIMM MPOHUKHYTh B JIFOOYIO CPEIy.
Tonbko Takum 00pa3oM CTYACHTHI MOTYT CTaTh MOJHOIEHHBIMA YYaCTHUKAMH MEKIMYHOCTHOTO JIHa-
sora. OHM JTOJDKHBI HE TOJBKO TOHUMATh OOpAIllEHHYI0 K HUM PeUb, HO U MPABWILHO MOCTPOUTH CBOE
OTBETHOE COOOIIIEHUE, KOTOPOE OY/IEeT COOTBETCTBOBATh KyIbType cobeceqnrka. O0ydeHue pycckomy
SI3BIKY OJTHOBPEMEHHO SIBISIETCSI O0yISHHEM MEKIMYHOCTHOMY 001IeHuto. B mporecce paboTs! Ha 3a-
HATUSX CTYJIEHTHI TOJKHBI TOJITBEPKIATh U OTCTAUBATH CBOK TOUKY 3PEHHUS, MOJIb30BATHCS apryMEH-
Talyel, HayYUThCs aHAJTM3UPOBATh CO/IEP)KaHNE OTBETHOTO COOOIICHUS M HAXOAUTH IyTH B3aUMOIIO-
HUMAaHUS B MPOLIECCe Uaiora Ha U3y4aeMoM si3bIke. TakuM 0Opa3oM pacIIMpstOTCs TPaHUIBI 0OyUe-
HUS1, YTO TTO3BOJISIET ONITUMHU3UPOBAThH CaM IIPOIECC OOIIEHUS MEKTY JIFOIbMHU.

[Toucku myteil noBbimeHus Y3PGHEKTUBHOCTH 00YUYEHUS HA Pa3HBIX dTamax METOIUKH CBS3bI-
BaIOT, KaK U3BECTHO, C MPUHIIUIIOM aKTUBHOW KOMMYHHKAaTUBHOCTH, KOTOPBHIN TMOJOKEH B OCHOBY
BCEX COBPEMEHHBIX CTPATEeTHI M TAKTUK OOYUECHHUS.

KoMMyHHUKaTHBHO-OpHEHTUPOBAHHOE OOyUYEHHE, B CBOIO OYEPE/b, BBIJBHUTAET Ha TEPBBII
IUJTaH TEKCT, €r0 KOMMYHHUKATHBHYIO (YHKIHNIO0. KOMMYHUKAaTUBHBIN MOAXO0M K TEKCTY OIMpeneseT
1 OCHOBHBIE MIPHEMBI pabOThI C HUM, pa3pabOTKa KOTOPBIX OCTAeTCs aKTyalbHOW 3amadel 1Jid co-
BPEMEHHON METOJIUKH. TEeKCT MpU3HAETCS HE TOJHKO CPEACTBOM, HO U BhHICIIEH eauHuIleld oOyue-
HUS PEUEBOM NIEATEIHHOCTH HanOOoJIee TOJIHO OTBEYArOIIECH 3amadyaM (OpMHUPOBAHUS KOMMYHHUKa-
TUBHON KOMITETEHIIMH BO BCeX cepax MesSTEIbHOCTH. ITO 00YCIOBIEHO TEM, YTO TEKCT — BBICIIIEE
o0pa3oBaHHe peuH, 3aKOHYCHHOE PEYCBOC TIPOU3BEACHHUE, MMEIOIEe KOMITO3HUITUIO U 3aBEPIIICHHYIO
CEMaHTUKY. B MeToanuecKuX LEeNsX BaXXKHO YUYUTHIBATH, YTO CJIOKHOE CHHTAKCHYECKOe Iienoe (Ja-
nee CCII), kak cTpoeBasi eIMHUIA TEKCTa, COXPAHAET CUHTAKCUYECKYI0 CAMOCTOSITEIHHOCTh H 3a-
KOHUYEHHOCTh M IPU U3BJICUYEHHH €ro M3 KOHTEKCTa cBsizHOU peun. M B aToMm ciyuyae CCL] MoxHO
paccMaTpuBaTh Kak MUKPOTEKCT, B TIPUHITUIIAX S3BIKOBOM OPraHU3aIllid KOTOPOTO MPOSIBISETCS OC-
HOBHas crielM(rKa OpraHu3aIiyi TEKCTa. DTO JAaeT BO3MOXHOCTh MPU OOYYEHUU CTYACHTOB CO00-
IIEHUSIM TEKCTOBOT'O THITA UCIIOIh30BaTh KaK €UHUILY O0yUEHHUS TaK)KE MUKPOTEKCT.

80



TexkcT kak MeToAMYECKasi KaTeropus CBA3aH C MOHATHEM «y4eOHBIH TekcT». OcoOeHHOCTH
y4eOHOTO TEKCTa 00YCJIOBJICHBI MPEXKIEC BCEIO TEM, YTO OH OOCTYKHUBaeT 0coOyro chepy — yued-
HYIO ¥ BBICTYIIa€T CPEJCTBOM 0OydeHUs. B CBsI3U ¢ 3TUM BO3HMKAET HEOOXOIUMOCTh PELICHHUS Ta-
KHX METOJMYECKHX 3a/a4, Kak 0TOOp, ajanTauus, MOAEIUPOBaHUE y4eOHOro TeKCTa, BHIOOp CIo-
co0a ero mpe3eHTaIum.

VY4eOHbI TeKCT 0JKEH 00s1afiaTh BCEMH OCHOBHBIMH CBOICTBaMH TeKCTa Kak 0co00H KOM-
MYHUKAaTUBHOW €IMHMIIBL IEIbHOCTHIO, HHPOPMATUBHOCTHIO, CMBICIIOBOW 3aKOHYEHHOCTBIO, JIOC-
TYIHOCTBIO, CBSI3HOCTBIO C I'PAaMMATHYECKUM MaTepHUajoM, C IOMOLIbI KOTOPBIX OCYIIECTBIISETCS
CBSI3b MEXJly PEUEBBIM IIPOU3BEACHUEM U OOBEKTUBHOM JEMCTBUTEIBHOCTHIO. AKTyalIbHOW €IUHU-
el 00yueHHs TEKCT JIe1aeT ero CeMaHTU4eCKask CaMOAOCTaTOUHOCTh U 3aBEPIIEHHOCTb.

AHanmm3 CyIecTBYIOUIMX IMOCOOHMH MO Pa3BUTHIO PEYM IJIi HAYMHAIOUIMX CBUICTEIbCTBYET,
YTO B HUX (YHKLHS TEKCTa B IIPOLECCE PA3BUTHUA KOMMYHHKATUBHBIX YMEHHMH CTYAEHTOB pa3iny-
Ha, PaBHO PA3JIMYHBI U CIIOCOOBI €ro Mpe3eHTalu. BMecTe ¢ TeM MOXXHO OTMETHUTH, YTO B CBS3H
C KOMMYHMKATHBHOM HAaIIPaBJICHHOCTHbIO OOYYEHUS B METOJMKE OOJIBIIMHCTBO IOCOOMHA OpUEHTH-
pPOBaHO HA CO3/IaHUE JJISl CTYAEHTOB YCJIOBHUM, MO3BOJISIOIIUX OCYIIECTBISATH OBJIA/JCHUE SI3BIKOM
KaK CPEJCTBOM MOCTHXEHHS MHOSA3BIYHONW AEUCTBUTEIBHOCTU. IIpu 3TOM O4eBHJIeH MOHCK 3 ek-
TUBHBIX ITyTE€H, TO3BOJISIFOIIMX OCYIIECTBIATH OOydYEHHE SI3BIKOBBIM (hOpMaM M KOHCTPYKLHUSM
B CUTYallUsX, B KOTOPBIX OHU €CTECTBEHHO YIOTPEOISIOTCS HOCUTEINISMU SI3bIKA.

OO0yueHue pycCKOMY NIPUMEHUTEIbHO KOMMYHUKATUBHBIM 337jauaM U CUTyal[UsiIM HE O3Haya-
€T, YTO 00y4aTh KOMMYHUKAIIUK MOXHO, MUHYSI CUCTEMY si3bIKa. [l03TOMY UM ceroHs Ha Bcex 3Ta-
nax oOy4eHHsl OCTaeTCsl aKTYyalbHBIM BOIIPOC O TOM, KaK, peajau3ysl rpaMMaTHYECKyl0 porpammy,
OJTHOBPEMEHHO OCYILECTBIATh O0ydeHHEe KOMMYHHKAlMU B cucreMe. KoMMyHHKaTHBHas KOMIIe-
TEHLUS IOHUMAETCS B COBPEMEHHOM METOJMKE KaK CIIOCOOHOCTH I0JIb30BaThCA SI3bIKOM B PEUEBOM
IIPAKTUKE U cUUTaeTcs chOpMUPOBAHHOM TOJIBKO B TOM Ciydae, KOIJa «B €€ paclopsyKeHHUe MOCTy-
nujia JUHTBUCTUYECKAsE KOMIIETEHLIMS.

CymectByromue npuemsl (GopMUpOBaHUS KOMMYHUKATMBHON KOMIETEHIMH JOBOJBHO pas3-
HOOOpa3Hbl. [Ipu 3TOM, Kaxablii NpernojaBaTellb, YUUTHIBasl AOCTHKEHHUSI METOIMKH, UCIOJb3Ys
CBOM OIBIT, CBOM 3HAHMsI, CBOM TBOPUECKUN MOTEHIMAJ, 00OralaeT KOMMYHUKAaTUBHBIM COZIepKa-
HUEM I'paMMaTHYECKyI0 IPOrpaMMy 00ydeHHUs.

OOyueHue pedeBo AEATETBHOCTH JIODKHO CTPOUTHCA HAa pa3rpaHUYE€HUH MEXaHW3MOB (DYHK-
uoHupoBanus peur. C 01HON CTOPOHBI, CTYJEHTHI JIOJIKHBI OBJIAJIETh CUCTEMOMN CPEACTB BhIPaKEHHSI
Y YMEHUEM ITOHUMAaTh TEKCT, a C APYrof — OBJIAZETh CUCTEMON 3HAYEHUM U YMEHUEM CTPOUTH I'paM-
MaTHYECKUI PaBUIIbHBIE TEKCThI U COOTHOCHUTD SI3bIKOBBIE CPEJICTBA C YCIOBUSMH OOLIEHUS.

OcHoBO# paOOTBI C TEKCTOM T10 TeME SIBJISIETCS €T0 YTeHUE, TOHMMAaHKUEe, OCO3HAHHE rpaMMaTHye-
CKHX SIBJICHUH, TBOPUYECKOE NPOIYIIMPOBAHKE B LIENISIX CBOOOHOTO UCIIOIb30BAaHUS TEKCTA KaK CPE/ICTBA
oOueHust. 3ajaHus Ha IPOIYLIMPOBAHHUE TEKCTa PETyCMaTPUBAIOT M BBIXO/] B MIMCBMEHHYIO PEYb.

[Ipu pabote ¢ 0OBIM TEKCTOM (TI€YaTHBIM, 3BYKOBBIM, BUJIE0) MOKHO BBIACIUTH TP OCHOB-
HBIX 3Tana padoThl: MPEITEKCTOBBINA, TEKCTOBBIH, TOCIETEKCTOBBIH.

OueBuIHO, YTO MOCIETEKCTOBBIN 3Tar OyAeT MPUCYTCTBOBATH TOJIBKO B TOM CIydae, KOrja TEKCT
UCTIONIb3YETCsl He KaK CPeJICTBO (POPMHUPOBAHUS YMEHUH YHTATh, a JUI Pa3BUTHS NMPOITYKTUBHBIX yMe-
HUU B YCTHOW M INCBMEHHOM peYH, a IIPOIIE TOBOPS, YMEHUI TOBOPUTH U IHCATh HA PYCCKOM SI3BIKE.

Takum 00pa3oM, TEKCT OKa3bIBae€TCs YHHBEPCAJIbHONW M BeCbMa 3HAYMMOM TUAAKTUYECKON
€IMHULIEH, a ero UCMHOJIb30BaHUE HA YPOKaX PYCCKOTO SI3bIKa SIBJISETCS OYEHb BAXKHBIM YCIOBUEM
IUTAHOMEPHOT 0, 3(p(PEKTUBHOTO U MPOJTYKTUBHOTO (POPMHUPOBAHUS U PA3BUTHUSA SA3BIKOBOMU, JTMHIBHC-
TUYECKOM U, YTO CaMO€ BaXKHOE Ha COBPEMEHHOM 3Tarie METOAUKH MPernoaBaHus PyCCKOTO S3bIKa,
KOMMYHHMKaTUBHOW KOMIIETEHIINH.
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Annomayusn. /lannas cmamos cooepicum UHGOpMaAyuio 0 Namsamu, ee cmaousix u dmanax
Passumus.

Knrwouesvie cnosa: navsams, cmaous namamu, pazgumue, (pakmopwvl, 2eHemuxa, oopazosanue,
gozpacm.

Annotation. This article contains information about memory, its phases and stages of devel-
opment.
Key words: memory, memory phase, development, factors, genetics, education, age.

[TamsATh, KaK NCUXUUYECKU TTO3HABATEIbHBIN MIPOLIECC UIPAET BAKHYIO POJIb B JKU3HHU KaX10-
ro yesioBeka. OHa MO3BOJISIET HaKaIIMBaTh OOIIECTBEHHBIHM ONBIT U €ro IepeiaBaTh U3 MOKOJIECHUs
B nokoJieHue. [[aMsaTh — 3TO coCOOHOCTh MO3Ta K HAKOIUICHUIO, XPAHEHHUIO U U3BJICUEHUIO UH(DOP-
Mmaruu. OHa HeoOXoauMa sl 00yUYeHUs], IPUHATHUS PELICHUN U BBIIOJHEHMS IOBCETHEBHBIX 3a/1au.
PasButre namsaTH — 3TO HENPEPBIBHBIN IIPOLIECC, KOTOPBIM HAYMHAETCS B IETCKOM BO3pacTe U MpO-
JI0JKAETCS Ha MPOTSDKEHNUN BCEH JKU3HM.

[TamMsATh KaK NCUXWYECKUI [MO3HABATENbHBIN MpoliecC U3ydyaslu Takue yueHble kak: B.I1. 3un-
yeHko, K.I'. Cepena, A.H. Jleontses, JI.C. Beirorckuii, A. CMupHOB u Ap. TeopeTuueckue noio-
KEHUS YUEHBIX MO3BOJIMIM OCMBICIUTh MHOTOYHMCIIEHHBIE ()aKThl C HOBBIX MO3MIIMMN, UTO SBIISETCS
TOJIYKOM JIJISl JAJIbHENIINX UCCIEA0BAHNN.

Boiaensitorcs Tpu OCHOBHBIX CTaJHH, U3 KOTOPBIX COCTOUT MaMSTh:

1. KopupoBanue. B xone maHHOro mporecca NpoucXoIuT NnpeodpazoBaHue MHPOPMALUU
B Ty (OopMy, KOTOPYIO MO3I MOXKET XpaHUThb. CyIIeCTBYIOT HECKOJIbKO BUJOB KOJUPOBAaHUS HH-
dbopmanuu: akycTHYeCKOe KOAMPOBAaHUE (3allOMHMHAHUE 3BYKOB), CEMaHTHYECKOE KOAWPOBAaHUE
(3amoMMHaHUE 3HaYEHHI) U BU3yaJIbHOE KOJIMPOBAaHKE (3alIOMUHAHNE U300paKEeHUH).

2. XpaHeHue. DTOT INpolecc HEOOXOMUM i YAEP)KUBAaHUS U XpaHEHHs HH(OpMauu
B namaAtu. [To BpeMeHu xpaHeHus: nHGOpMAaLIMK B pa3IMYHbIX 00JACTSIX MO3ra NamsTh pa3iemseTcs
Ha KPaTKOBPEMEHHYIO (MH(pOpPMALUK XPAaHUTCS JIMIIb HECKOJIBKO CEKYH]1) U JOJTOBPEMEHHYIO (MH-
dbopMarus XpaHUTCS B TEUEHUH JUTUTEILHOTO MIPOMEXYTKA BPEMEHH ).

3. Bocipoussenenue. Bo BpeMs 3Toro mporecca OCylniecTBISIETCS U3BJICUEHUE XPAaHUMOU
B naMaTu uHopmanuu. Bocpoussenenue MoxxeT ObITh MTpeIHAMEPEHHBIM (KOTJja Mbl CIIeLUaTbHO
IBITaeMCs M3BJI€Yb KAaKYIO-TO MH(OPMAIMIO U3 MaMATH) WM HEeMpeaHaMepeHHbIM (Korja Kakoi-
1160 pparMeHT BCIUIBIBAET B MaMATH, HO Yy HAaC He ObLIO CO3HATEIHHOIO0 HAMEPEHHUS Ha 3TO).

YenoBek HauMHAET MOJIb30BATHCSI NAMATBIO C CAMOT0 POXKACHHUS, OHA SBISETCS HEOThEMIIE-
MOI1 4YaCThIO HAIlIero FOJIOBHOTO Mo3ra. Pa3BuTHe naMsATH MPOUCXOAUT B HECKOJIBKO ITAINOB:

1. HercrBo. Bekope mocrie pokaeHUs Mbl HaUMHAEM pa3BUBaThb KPAaTKOBPEMEHHYIO Ia-
MSATh, @ YK€ C JIBYX JIET — JIoJroBpeMeHHYy10. C BO3pacTOM €MKOCTh MaMATH HAYUHAET YBEIUYH-
BAaThCsl, @ CIIOCOOHOCTDH K U3BJICUEHUIO HH(POPMAIIUH YIIyUIIaThCS.

2. [ToapocTKOBBIN BO3pacT U MOJIOJOCTh. B 3TOT mepuost )Ku3HU MbI IEPEKUBAEM TTHK pa3-
BUTHS MAMATH; YIYUMCS yAE€P>KUBATh MH(DOpMAINIO BpEMEHHO U MaHUITYJIUPOBaTh €. Mbl pa3BuBa-
€M MeTanaMsATh — 0OCO3HaHHE COOCTBEHHOW NaMsITH, €€ PEryJIsILUA U KOHTPOJIb.
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3. B3pocuslit Bozpact. C BO3pacTOM MbI OILIyIIAaeM CHI)KEHHE CITIOCOOHOCTH K KOAMPOBa-
HUIO U M3BJICYCHUIO HOBOW MH(POpPMANUU. Y MOXKWIBIX JIIOJeH HAOM0NaeTCs yXyAIICHHE TH30H-
4eCKOH mamsATH (BOCHOMUHAHHE O KOHKPETHBIX COOBITHSX) U TMOBBIIICHHE CEMAaHTHYECKON MaMSATH
(BocmomuHaHUS O aKTax).

K coxanenuro, cOoM B maMsATH SBIAIOTCA HEU30EKHBIMU. [IpHunHON Takux cOOEB SBISIOTCS
HEyJauyHOe KOJMPOBaHUE, XpaHCHUE W BOCIpou3BeaeHue nHdopmarmn. Kax el U3 Hac XOTh pa3
CTAJIKUBAJICS C CHTYyallMei, KOTJa He MOT BCIIOMHHUTH TO, YTO, Ka3aJIOCh ObI, 3HAJI TOYHO HA MPOTS-
’KCHHUU JIOJITOTO BpeMeHH. Ha kauecTBO MaMsATH BIIMSET MHOXKECTBO (PaKTOPOB:

1. 'eneTrka: y4eHbIMH OBLIO BBISICHEHO, YTO IUIOXAs MaMATh IEPEaeTCsl O HACIEACTBY —
HAa MMaMsTh BIUSET ONPECIICHHBIN I'eH.

2. OOpa3oBaHue: aKTUBHOE U PETyJISIPHOE YTEHHUE, PEUICHHE 3a/1a4 U MOCTOSIHHAs YMCT-
BEHHasI Harpy3Ka OKa3bIBAIOT MOJIOKUTEIFHOE BIMSHUE HA PA3BUTHUE ITAMSTH.

3. CrnopTHBHBIE yBJIEUEHHS: COBPEMEHHBIC HCCIEAOBaHHS B cdepe Helpoduznonoruu
MO3Ta U MPOTEKAIINX B HEM (PU3MUECKUX MPOIECCOB JA0T HaM MOHSATH, YTO (PU3UYECKUE HATPY3-
KM yIy4IIaloT TaMsTh (0COOEHHO 3pUTENBHYIO U ABUTaTEIbHYIO) M KOHIEHTPAIMIO BHUMaHUs. BbI-
JICTICHBl yIIPaKHEHHsI, KOTOPBIE OKa3bIBalOT HambOosiee dPPEKTUBHOE BIMSHHE HA MAMSTh — 3TO
CKaH/IMHABCKas X0/1p0a, KaTaHWEe Ha BEJIOCHUIIE e, TPOOEIKKU TPYCILIOH U TPYIIIOBBIC 3aHATHS B 3aJ€.

4. [utaHue: HATMYKNE B ©KCTHEBHOM pPAIlMOHE BUTAMHHOB M MHHEPAJIOB OYCHb BAXKHO JIJISI
namaTi. OCHOBHBIE KOMITOHEHTBHI, BIUSIOIINE HA TAMATh U KOHIIEHTPALIUIO — BUTAMUHBI TPYITIHI B.

B xozxe uccrnenoBanusi Mbl mpoBenu aHkeTupoBanue cpenu cryaeHtoB CIIO ¢unumana Kys-
I'TY B r. [IpokonbseBcke B Bozpacte oT 20 g0 25 net. JlaHHOE MCClIeI0BaHKUE TIO3BOJIMIO BBISCHUTH
HACKOJIbKO YacTO MOW POBECHHKH CTaJIKHBAIOTCA C MpoOJeMaMu B 3allOMUHAHUHM HH(OpPMAIIHH.
[Tonmy4yeHHbIe pe3ynbTaThl IPUBEICHBI B TUArpaMMe:

Jlerko ;i1 BbI 3a110MHUHaeTe HOBYIO
uHpopmanuio?

0

H]la
Her

B He Bcerna

24%

Pucynox 1

Hcxons w3 BeIIE MPEICTABICHHBIX JaHHBIX MOXKHO CJENIaTh BBIBOJ, YTO OOJBIIMHCTBO OTI-
POIICHHBIX WHOT/Ia UCTIBITHIBAIOT TPOOJIEMBI ¢ 3artoMUHanneM HHpopmaruu. [loaToMy B cBoeM Hc-
CIIEIOBAaHUH SI XOUy OTMETHTh METOJAUKH M TEXHHKH (MHEMOTEXHHUKH), TO3BOJISIONINE OBICTPO
Y HaJI0JITO COXPAHUTh HH(OOPMAIIHIO B ITAMSITH.

MHueMoTexHIKa — Ha0Op METO/O0B M MPHUEMOB, MO3BOJSIONIHNKA Y(P(HEKTUBHO 3alIOMHUThH WH-
(dbopmanmio, myTeM BBEICTPABAHUS aCCOITMATUBHBIX CBSI3EH.

BriaenuM HECKOIBKO TaKUX MHEMOTEXHHUK:

1. Pudmer. Uadopmaruio MoKHO ObICTpee 3alIOMHUTH B CTUXOTBOPHOM (popme wim ¢ mo-
MOIIBIO pUDMYIOLTUXCS CIIOB.
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2. Buzyanuzanusi. J{s HanIyqiero 3ariOMUHaHNSA MTOJTyYeHHYI0 HH(POPMAIIUIO MOKHO BH-
3yallu3UpOBaTh U MPEJCTABIATh HAIIIAIHO.

3. Accommanuu. Bel MoeTe KOOUpoBaTh HOBYIO MH(OPMALUIO, MPEACTABIAS €€ B BHJIE
TOr0, 4YTO OHA HAIIOMUHAET; TOTI'O, YTO BbI YK€ 3HAETE.

4. Akponumsl u akpoctuxu. CokpaiieHue ciioB win (pa3 10 NEpBbIX OYKB, KOTOpbIE 0Y-
IyT UCIIOJIb30BaThCA IS IM(POBAHUS ONpeAeIeHHON HHDOPMALIH.

5. My3bIkanbHasi MHEMOHMKA. JTa TEXHUKA, KOTOPOM MOUYTH KaKIbl U3 HAC MOJIb30BAJICS
B JIETCTBE — [IECHU, B KOTOPBIX 3allM(ppoBaHa BaxHas HH(pOpMaLUs. ITy TEXHUKY C IECHSIMU 4acTo
UCTOJB3YIOT B IETCKUX MYJIbTCEpPHAJIax JJIs JIETKOTO M BECEJIOTO MPETOAHECEH s UH(pOopMaIu.

6. MHEMOHUKA KIIIOYEBBIX CJIOB. /[aHHBII MeTOJ MOAXOIUT Ul 3allOMUHAHUS MHOCTPaH-
HBIX cJ0B. CyTh JaHHOW TEXHUKH 3aKJIIOYACTCS B CIEAYIOIIEM: BaM HEOOXOJMMO BHIOpATh 3HAKO-
MO€ KJIFOUEBOE CJI0BO, KOTOPOE HABOAMUT BAaC HA MBICIb 00 MHOCTPAHHOM CJIOBE; 3aT€M BbI J1OJIKHbI
MPEJCTaBUTh, YTO JAHHOE KIIFOUEBOE CIIOBO CBA3aHO C TEM CIIOBOM, YTO BaM HEOOXOMMO BBIYUUTh;
B KOHIIE HYKHO IpUIyMaTh BU3YyallbHbIH 00pa3 WM acCOLMALMIO, KOTOpas HAIOMHUT 00 M3ydae-
MOM CJIOBE.

[TamATh — 3TO CIOXHBII ¥ MHOTOIpaHHbII MPOLIECC, SBJIAIOLINICS OJHUM U3 OCHOBHBIX B Ha-

IIeM IOBCEIHEBHOM (YHKUMOHMpOBaHUM. llamsaTh pa3BUBaeTCs B TEUEHUM BCEW HAIIEH XKU3HU
U €CTh MHOXKECTBO (haKTOPOB, OKA3bIBAIOIIMX HA Hee BiusHUE. [IoHHMas MeXaHHU3MbI IAMSATH, Mbl
MoKeM d(PPEKTHBHO Pa3BUBATH U MOAJCPKHUBATH CBOIO CIIOCOOHOCTH K 3aIIOMHHAHUIO U UCTIONIB30-
BaHUIO MH(OpMaLUH.
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VJIK 316.334
WHIUKATOPBI 1 MOKA3ATEJIN KOPIIOPATUBHOI
COLIMAJILHOI OTBETCTBEHHOCTH (KCO)

I'eabmanosa 3.C., [lerpoBckas A.C., AnnadaeBa A.E.
Kaparanauuckuii ”HAyCTpUaTbHBIA YHUBEPCUTET,
(r. Temuptay, Pecnny6nuka Kazaxcran)

Annomayusn. B oannoii cmamve paccmampueaiomes nocie0Cmausi U nepCneKmuabl UCHOb-
306aHUSL UHOUKAMOPO8 U noKazameinell 6 cghepe CoOYyuanbHOU 0meemcmeeHHOCmU, KOmopule Cly-
AHcam uHCMpymeHmom OJisk hopMupoBanus cmpameuti U YIy4uleHusi pe3yibmamos ¢ 0yoyujem.
Ilepcnexmuevl ucnonvsosanus unouxamopog u noxazameneti 6 KCO noszgonsom Komnanusim no-
HAMb COUL BKIAO 6 COYUANbHBIE U IKOTOSUYECKUE UHUYUAMUBDL, NOMO2AIOM YCIMAHABIUBAMb CINAH-~
oapmsl U OeHYMAPKU.

Knrouesvie cnosa: unouxamopwl, nokazamenu, KOpRopamueHasi COYUAIbHAsL OMBEMCMEEHHOCIb.

Annotation. This article discusses the implications and perspectives of using indicators and
metrics in social responsibility, which serve as a tool for shaping strategies and improving future
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performance. The prospects of using indicators and indicators in CSR allow companies to under-
stand their contribution to social and environmental initiatives, help set standards and benchmarks.
Key words: indicators, indicators, corporate social responsibility.

lNocynapcrennsiii cranaapt PK «CT PK MCO 26000 — 2011» tpaktyer KCO kak «0TBeTCT-
BEHHOCTbh OpraHM3alliu 3a BO3JCUCTBUE CBOMUX PEIICHUN U JIEATEIbHOCTH Ha OOILIECTBO U OKpY-
MKAIOLIYIO Cpely Yepe3 Mpo3pavyHoe U ITHUYHOE MOBEACHHUE, KOTopoe...» [1]. B Mupe, rie croumoctsb
KCO Bce 6omnpliie npuszHaeTcss U MPUHUMAETCS, BaXKHOCTh 3(PPEKTUBHOTO U3MEPEHHUSI €€ BIHUSIHUS
CTaHOBUTCsI Bce Oonee oueBuaHOW. Kimrouesnie HanpaBienus KCO ObUTH BBISBICHBI C TTOMOIIBIO
METOJIMKH (OPMAbHOTO KOHTEHT-aHaJl3a BEO-CTPaHUI] KOMIAHMM Ha KOPIOPATHUBHBIX calTax
U B COIIMAIBHBIX ceTAX. OCHOBHBIM pPe3y/IbTaTOM aHAIM3a CTalla OLIEHKA Pa3JIMYHBIX aCIIEKTOB Jesi-
TenbHOoCcTH Kommanuu B obmactu KCO Ha ocHOBe mokasaresneil 1 MeTpUK, KOTOpbIE HE TOJBKO OT-
paxaroT YpOBEHb YCHEIIHOCTU 3TOHN JAEATEIBHOCTH, HO U CIYKAT HHCTPYMEHTOM JUIsl JaJIbHEHUIIIEero
Pa3BUTUS CTPATETUHU U YIIYUILICHUS PE3yJIbTaTOB.

[lepcriekTHBBI KCIIOJIB30BaHUS MHAUKATOPOB M mokazarenedl B KCO mo3BOJSIOT KOMIaHUSIM
MOHATH CBOM BKJIaJl B COLIMAJIBLHBIE M 3KOJOTMUYECKUE MHULIMATUBBI, IOMOTalOT YCTaHABIMBATh CTAH-
napThl 1 OeHUMapKu. Pa3BUTHE TEXHOJIOTHA M aHATUTHYECKUX METOJIOB MO3BOJIWIO TOYHO U dDdek-
THBHO U3MEPSATH COLUATIBHOE U SKOJIOIMYECKOE BO3/IEHCTBUE KOPIIOPATUBHBIX MHUIIMATUB U CO3/1aTh
€MHYI0 MeTO10JIOTUI0 3MepeHus u otdyeTHocTd 1o KCO, ocHOBaHHYIO Ha TaKMX CTaHIApTax, Kak
I'moGanphas wannmarusa no ordetHocTH (GRI) m MexnayHnapoaHas opraHu3anus 1o CTaHIapTH3a-
uuu (ISO), 4To MoBkIMIAET MPO3PAYHOCTH U COTIOCTABUMOCTD JJAHHBIX MEXKTY KOMITAHUSMHU.

BaxxHo 3HaTh M MOHMMATh CHOCOO OCYIIECTBICHHUS IMpoliecca pa3padOTKH M HCIIOIb30BAHUS
uHauKaTopoB U nokaszareneit KCO, KoTopelil  BKIIIOYAET: OMpeIeTIeHUE 1eJel U 001acTH AesITeNb-
HOCTH, HalpHUMep, SKOJOTHYECKasl YCTOMYMBOCTb, COLMAIIBHOE pPa3BUTHE WA KOPIIOPATUBHOE
yIpaBJeHUE; aHAJIU3 CTEUKXOJJEPOB; HA OCHOBE ILI€Nied M OXUIAHUN 3aMHTEPECOBAHHBIX CTOPOH
BBIOOP KIIFOUEBBIX MHIUKATOPOB U MOKa3aTesel, KOTOpPbIe HAWIYYIIUM 00pa3oM OTpaxkaroT 3¢ dex-
TUBHOCTb JiesATeIbHOCTH kKomnaHuu B obmactu KCO; pa3paboTKy CHCTEMbl MOHUTOPUHTA U OTUET-
HOCTH; U3MEpPEHUE U AHAIIM3 PEe3Y/IbTaTOB; YIPABIEHUE PE3yJbTaTaMU U YJIyULIEHUE IPOLECCOB;
OTUYETHOCTh U KOMMYHHUKAIIMHM. DTU IIard 00pa3yloT HMUKIMYECKHI MPOIECC, KOTOPHIN MO3BOJISET
KOMIIAaHUHU CHCTEMAaTHYeCKH yIy4lIaTh CBOIO JesATeNbHOCTh B o0mactu KCO, ocHOBBIBasCh Ha U3-
MEPUMBIX Pe3yJIbTaTUBHBIX MoKa3arensix. PazpaboTka u MCOIb30BaHNE WHIWKATOPOB U TTOKA3aTe-
neit KCO sBnisieTcst BaXXKHBIM IIAroM JiJIsl KOMIIAHUN, CTPEMSAILUXCS HE TOJIBKO YIYUIIUTh CBOIO pe-
MyTaIUI0 U KOHKYPEHTOCTIOCOOHOCTh, HO M BHECTH 3HAYUTENIHHBIA BKJIQJ B PEIICHHE COIMATBHBIX
Y DKOJIOTUYECKUX MPOOIIEM.

Numukatopsr n nokazarenn KCO ucnonb3yroTcst sl U3MEPEHUsST U OIICHKH Pa3IMYHBIX acIieK-
TOB JesiTelTbHOCTH KoMiianuu B oonactu KCO. Bot kak oHn 00b19HO paznuyarorcsi: uHaukaropsl KCO
OTIPEICTISIIOT 00JIaCTH, KOTOPBIE TPEOYETCS OILIEHUTh B paMKaxX COIMAIbHOW OTBETCTBEHHOCTH KOMITa-
HUM, HAIPUMEP: «BO3JEUCTBUE Ha OKpYXKarollyro cpeay» a nokazarenu KCO mpenctaBisioT KOH-
KpETHBIC M3MEPEHUsI, UCIIOJIb3YEMbIC JIJIsi KOJIMYECTBEHHOW OIICHKH YCTICITHOCTH KOMIIAHWHU B ITHUX
00JacTsIX, HalpUMep: «00bEMbI BHIOPOCOB MAPHUKOBBIX Ta30B». PacxoxkaeHne Mexxay WHANKaTOpaMu
u nokazaressiMi KCO MoKeT MpOUCXOIUTh W3-3a MHOKECTBA PA3IMYHBIX CTAHIAPTOB U METOIOJIOTHIA
ouenkn KCO, Ttakux kak Global Reporting Initiative (GRI), ISO 26000, Social Accountability
International (SAI) Standards [1]. OpuruHaapHOCTE M IEPCIIEKTHBHOCTH Haen B obmactu KCO mposis-
JISIFOTCSI B HOBOM TIOJIXO/IE K U3MEPEHHIO MPH pa3padOoTKe MHIUKATOPOB U MOKa3aTeNei, KOTOphle yuu-
THIBAIOT HE TOJBKO (DMHAHCOBBIE IMOKA3ATENH, HO M COIMAIBHBIC, U IKOJOTHYECKHUE acTIeKThl OU3HEca
U TIPU TIPUHATHH TEXHOJIOTUYECKUX MHHOBaluil. Hampumep, ucrmonb3oBaHue OJIOKYEHH alrOPUTMOB
MAaIIMHHOTO O0YYCHHSI IS aHAIM3a JAHHBIX O BO3JICHCTBUH Ha OKPYKAIOIIYIO CPEy.

KCO — 3710 00s13aTeNnbCTBO MPEANPUATHIA 1€HCTBOBATh ITHYHO M CIIOCOOCTBOBATH COIHAIb-
HOMY ¥ 9KOJIOTUYECKOMY OJIarOIMoIydHIo CBOMX CTEHKX0IepoB. OqHAKO, KaK MPEANPUATHS MOTYT
3¢ (HeKTHBHO U3MEPATH U coo0maTh 0 cBoux ycuinusax mo KCO? Oaun u3 cnocob0B — HCMOIH30BaTh
nokazatenu dpdexktuBHOCTH KCO, KOTOpHIE TPEACTABIAIOT COO0N KOHKPETHBIE U U3MEPUMBIC KPH-
TEpUH, OTPAXKAIOIIKE BIUSIHUE U IEHHOCTH AestenbHocTr KCO.
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B 3aBucumoctu ot tMna u oowvema nestensHocTH B obnactu KCO mpeanpusiTist MOTYT HC-
M0JIb30BaTh pa3ianuHble nokazarenu d3pdextuBHocTr KCO 11 onieHKH 1 MHPOPMUPOBAHUS O CBO-
eM yudactuu B coodbuectBe. Hanpumep, komnanus AO «QARMET», npoasuraromas «3eaeHyo»
MHUIMATUBY, UCIOJIb3YET MOKA3aTeId BBOJA, TAKHE KAaK IMPOLIEHT UCHOIb3yeMOH BO30OHOBIIEMOM
SHEPrUM WIHM KOJINYECTBO COKPAILIEHHBIX OTXOO0B, 10Ka3aTeIN BbIBOJIA, TAKUE KaK KOJIMYECTBO I10-
CaKEHHBIX JEPEBHEB MJIM OO0BEM IPENOTBPAILEHHBIX BHIOPOCOB, IOKA3aTeNU pE3yJbTaTOB, TaKue
KaK OCBEJOMJICHHOCTh M IOBEJIECHUE, a TAKXKE WHIMKATOPHI BO3JEHCTBUS, TAKHE KaK YIIydlLIEHUE
KayecTBa BO3/1yXa Ui Ouopa3zHooOpasusl.

Kazaxcranckue peanuu TakoOBBI, YTO HACTYIAET HOBBIM ATall OCO3HAHHOTO U MPOQecCHOHaTb-
HOT'O YNPAaBJIEHUS COLMAIBHBIMU MPOEKTaMH U (POPMUPOBAHMS COLMAIBHON NOJIMTUKA KOMIAHUN
u rocyaapcta B 1enoM. KCO cTaHOBHUTCS HOBBIM MHCTPYMEHTOM B3aUMOJEHCTBUSI OM3HEca, 00-
mectBa U rocynapcrsa. Ha nannsiii MoMeHT KCO BeaeT MOMCK M ONTHUMHU3AIMIO CBOCM MOJIENH,
CIIOCOOHON OPraHNYHO BIUCATHCSA B CTPYKTYPY BJIACTH U Ou3Heca.

bonbmmnucTBO KOManui B Kazaxcrane paccmarpuaror KCO B nepByro ouepenb Kak Tpy10-
BbI€ MPAKTHKH (BHEAPEHHE COLMATBHBIX MaKETOB/IIPOrpamMM, yIydIIeHUE YCIOBUH Tpyada COTpYA-
HUKOB, OOy4eHHME M pa3BUTHE COTPYAHUKOB) U OnarorBoputenbHocTh. KCO, kak mpaBuiio, He
BKJIIOUAET B ce0sl TaKhe BaXKHbIE MYHKTHI, KaK 00IIEIO0CTYIHOCTh HHPOPMALUU O KOMIIAHUHU (CalT
KOMIIaHHH), IPOTUBOJCHCTBUE KOPPYILMH, 3THKA MO OTHOILEHHUIO K MapTHEpaM U HOCTaBILUKaM,
peayin3anusi 3K0JI0rM4eCKUX IPOEKTOB.

Hecomuenno, B pa3sutuun KCO B Ka3zaxcrane ecTb U M0JIOKUTENbHbIE CTOPOHBL. Bo-n1epBbIX,
unes passutusi KCO noanepxkusaercs [Ipesuaentom Pecniybnuku Kazaxcran, Bo-BTOPBIX, pacipo-
CTpaHsieTCs MMPaKTHKa MOJAroTOBKM HeduHaHCcOBBIX oTueToB (Hampumep, GRI — Global Reporting
Initiative). B-tperbux, HammonanpHas manata mpexnpuHAMATenei «ATaMeKeH» MpeanpuHUMAaeT
maru no npoasumxkeHno KCO kak 6u3HeC-MHCTPYMEHTA.

Cornacno 3akony PK «O wacTHOM mpennpuHUMATEIbCTBEY, «COIMaIbHas OTBETCTBEHHOCTD
Ou3Heca — J0OPOBONIBHBIN BKJIaJ CYyOBEKTOB YAaCTHOTO MPEANPHUHUMATENLCTBA B Pa3BUTHE OOIIECT-
Ba B COLMAJIbHOW, SKOHOMHUYECKON U 3KoJormueckoi cdepax»[2]. Komnanus B 3aBUCUMOCTH OT
CBOUX Liesielt u OM3Hec — 3a7au onpezenseT s ceds coocTBeHHbIe nproputeTsl B obaactu KCO.
Hanpumep, mia meramnyprudeckoil komnannun AO «QARMET» npuopureramu B obnactu KCO
ABIIsIETCA MOJIepKKa okpyxaromieit cpenpl. KCO — 310 BbIOOp OM3HECA MM KOHKPETHOTO JIUJepa.
Kazaxcranckas monens KCO eme He odopmuiiack, HO €CTh Y€ThIpE€ KOHCTPYKTHBHBIE MOJAEIU
B3aMMOJIeHCTBHA BiIacTH U Ou3Heca. [lepBas Mozemnb, «10OPOBOIBHO - MPUHYAUTENbHAS 0J1aroTBO-
PHUTENIBHOCTBY, 3aKJIIOYAETCs B CJIEIOBAaHUM OU3HEcCa TUPEKTHBAM BIIACTH, >KEJAIOLIeH COXpaHUTh
CYIIECTBYIOILYIO COLIMANBHYIO HHPPACTPYKTYpY. BTOpyro Mozienb MOXKHO Ha3BaTh — «TOPI», B KO-
TOPOH HM BJIACTh, HU MPEANPUHUMATEIN HE MOTYT HaBs3aTh JIPYroll CTOPOHE OCHOBHBIE MpaBHUJIa
urpsl. TpeTbs, Tak HazbIBaeMasi «ropojl — KOMOMHAT WJIM MOHOTOPO/», MOAEIb MPHUCYIla MOHOTO-
poliam, rae HeT ApYruX NpeanpHUsTUA U IPOU3BOACTB, KPOME IPalOCTPOUTENBLHOTO NMPEANPUATHUS;
YyeTBepTass MOJIENIb — «COLMAJIbHOE MAPTHEPCTBO», SABJISIETCS HauboJiee NMPOTPECCHUBHOM, TaK Kak
UJET B3aUMOJICHCTBUE BJIACTH C NMPEANPUHUMATENLCKUMH CTPYKTYpaMU U HaceleHueM [3, 4].

ConmanbHas 3HAYMMOCTb TAaKUX MJIEH 3aKII0YaeTcs B MX CIIOCOOHOCTH CIIOCOOCTBOBATH 00-
Jiee yCTOMYMBOMY M OTBETCTBEHHOMY OM3HECY, CIIOCOOHOMY YYMTHIBATh HE TOJIBKO (PMHAHCOBYIO
npUObLIb, HO U OOIIECTBEHHBIE M YKOJOTMUYECKHE MOCIEACTBUS CBOCH nesTenbHOCTH. BHenpenue
TaKMX UJEH MOMOraeT yJy4lIUTh OTHOIIEHHUS C 3aMHTEPECOBAHHBIMH CTOPOHAMH, MOBBICUTH ypO-
BEHb JIOBEPHs K KOMIIAaHUHM CO CTOPOHBI OOIIECTBA U c/eiaTh Ou3Hec 0ojiee yCTOWYMBBIM B JIOJITO-
CPOYHO MEPCIIEKTUBE.
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VJIK 796
YO OEKTUBHBIE METOIBI BOCCTAHOBJIEHUSI TOCJIE
®UBNYECKHUX HATPY30K

EBceeB ML A.
Hayunsiit pykoBoautens: Cyxopykosa H.IO.
Ky306acckuii rocygapcTBeHHbIH TexHu4eckuil yauBepcuter umenu T.®D. ['opbOauesa,
¢umuman B r. [Ipokonwescke, (T. [IpokonbeBck, Poccutickas deneparus)

Auuomauuﬂ. AKmyaJleOCI’I’Zb membl UCCAe008AHUS 3AKTIOUACCA 8 mom, umo obvacHAem
JI00SM noJib3y 60CCNMAHROBIIEHUA noce d)u3uuea<ux HAZcpY30K ons 3@0p06bﬂ, maxk Kax MHoaue noou
npeHe6peear0m B80CCMAHOB/IeHUEeM nocie ¢u3ulteCKOZZ AKmMueHoOCnbio.

Knioueguvie cnosa: CDu31<yfzbmypa, IHCU3Hb, NOJIb3A, 3HAYEHUE, YEl06€K.

Annotation. The relevance of the research topic is that muscles use recovery from physical
activity for health, just as many people neglect recovery from physical activity.
Key words: Physical education, life, benefits, meaning, person.

®duznyeckass akTUBHOCTb — 3TO HEOThEMJIEMasl 4acTh Hallel ku3Hu. OHa moMoraer HaMm ObITh
3I0pPOBBIMH, YKPEIUIATH HAlM MBILIIBI U OBBIIIATH HAIly BBIHOCIUBOCTH. HO 1ociie MHTEHCUBHBIX
TPEHUPOBOK MHOTHE M3 HAC CTAJKHUBAIOTCS C MPOoOIEeMON BOCCTaHOBJIEHMs opranusma. Kakue me-
TOJIbI MOXKHO HMCII0JIb30BaTh, YTOOBI A3(PPEKTUBHO BOCCTAHOBUTHCS MOCIIE (PU3NYECKON aKTUBHOCTH?
JlaBaiiTe pacCMOTpUM OCHOBHBIE€ CTPATETUHU U MPUEMBI, KOTOPbIE TOMOT'YT HaM OBICTpee BOCCTaHO-
BUTHCS U U30€KaTh NEPErPy30K.

Bo-niepBbIX, AJi1 yCNIEUIHOTO BOCCTAaHOBJIEHUS HEOOXOAMMO OOECHEeYHUTh OpraHUu3My J0CTa-
TOYHOE KOJIMYECTBO MUTATEIbHBIX BEHIECTB U KHUAKOCTHU. [IpaBriIbHOE MUTaHKE MOCIIE TPEHUPOBOK
IIOMOraeT ObICTPO BOCCTAHOBMUTH HAIIM MBIIIIBI M 3alI0JHUThH HAIllM SHEpreTuyeckue 3amacel. Ha-
MIPUMEpP, Mbl MOXEM YBEJIUYUTh NOTpedeHue OenKa, KOTOPbIH SIBISETCS CTPOUTENbHBIM MaTepua-
JIOM /Ui HamuX TKaHed. Takke Ba)KHO 0OpaTUTh BHUMaHUE HA YIJIEBObI, KOTOpble 00€CIEeUnBaIOT
HAaIll OpraHu3M TJIFOKO301 — OCHOBHBIM UCTOYHUKOM SHEPTHUU.

Kpome npaBUIIBHOTO NUTaHMSI, BaXKHO YAEIUTh BpEMS OTABIXY U CHY. Bo Bpems cHa Haml op-
raHu3M aKTUBHO BOCCTAHABJIMBAETCs, BKJIOYasl Hallyd MbIbl. HegoctaTok cHa MOXKET IMpUBECTH
K MepeyTOMIICHUIO U CHUKEHUIO 3(h(PeKTHBHOCTH TPeHUPOBOK. II0CTOSHHBIN NepUINUT BpeMEHU Ha
OTJBIX MOKET OTPUIIATEIbHO CKA3aThCsl Ha HallleM OOIIEM COCTOSHUU 3/10pOBbs M IIPUBECTHU K pa3-
JIMYHBIM 3200JI€BaHUSM.

B 31011 cTaThe MBI Takke pacCMOTPHUM JIpYyrHe METO/Abl BOCCTAHOBJICHHUS IOcie (GU3NUECKOI
aKTUBHOCTH, TAKHE KAK MAcCaX, pacTsKKa M UCIOJIb30BaHUE CIIEHUAIBHBIX IIPENapaToB JJs YCKO-
peHHs mpoliecca pereHepanuu TkaHei. Mbl Takke MpeloCcTaBUM MPaKTUYECKHe PEKOMEHIAlUuu 110
ONTHMAaJIbHOMY COYETAHHUIO TPEHUPOBOK M OTHbIXA AJI AOCTH)KEHHUS MAaKCHMaJbHBIX PE3YJIbTATOB.
Bce aTto momosker Ham 3 dEeKTUBHO BOCCTAHABIMBATHCS TMOCE (PU3NUECKONW aKTUBHOCTH M OBITH
TOTOBBIMH K CJIEYIOIIEH TPEHUPOBKE HA MIOJHYIO MOIIHOCTD.

PerynspHoe BoccTaHOBIIeHHE MOcie (U3HUECKON aKTHUBHOCTU SIBJISIETCSI HEOThEMJIEMOM ua-
CTbIO TPEHUPOBOYHOT'O INPOLIECCA U UMEET 3HAUEHUE JUISl JOCTHKEHUS ONTHUMAJIBHBIX PE3YJIbTaTOB.
OHO MO3BOJISIET HALIEMY OPraHU3MY IOJHOCTbIO BOCCTAHOBUTBCS M BOCIIOJHHUTH 3HEPreTHUYECKHUE
3aIackl, a TAaKXKe MPEA0TBPaTUTh NIEPEYTOMIIEHUE U BO3MOXKHBIE TPABMBI.
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OavH U3 KIIIOYEBBIX ACIEKTOB BOCCTAHOBJIEHHSA — 3TO OTAbIX. llociae MHTEHCUBHOW TpeHHU-
POBKHM HalleMy OpPraHHM3MY HY>KHO BpeMs I BOCCTAaHOBJICHUS W BOCIIOJHEHMS CWI. B Takue me-
PHOIBI PEKOMEHYETCSl YBEIMYUTh UIUTEIBHOCTh M KAa4eCTBO CHA, YTOOBI 00ECIEUYNUTh MOJTHOICH-
HBIM OTABIX Ul HAIMX MBIIIL U HEPBHOU CHCTEMBI.

Taxxe 3HaueHUE UMEET PallMOH IUTaHMsI BO BpeMs BoccTaHOBIIeHUs. [locie TpeHupoBKY Hall
OpPraHu3M HYX/IaeTCsl B JIOIOJIHUTEIBHON SHEPruy, OesIKe U MUKPOAJIEMEHTaX JUIsl BOCCTAHOBIICHUS
M pOCTa HAIIMX MBI, PeKoMeHIyeTcss yBeIMYUTh MOTpedieHue Oellka W BKIIOYHUTH B PALMOH
IPOAYKTHI, 0OraThle MUKPO3JEMEHTAaMH U aHTUOKCHJIAHTAMU, HalIpUMep, GPYKThI U OBOLLY.

[TomuMoO OTABIXA U TUTAHUSA, IPPEKTUBHBIE METO/IbI BOCCTAHOBIICHUS MOCE (PU3UUECKON aK-
TUBHOCTH BKJIIOYAIOT B ce0s1 Takue MPOLESYypbl, KAK MaccaK, pacTshKKa M IocelleHne cayHsl. Mac-
Cak MOMOTAET PACCIIA0UTh HAIIM MBIIIIBI, MOBBIIAET X 3IACTUYHOCTh U YIy4IIaeT KpoBOOOpa-
IIEHUE, YTO CHOCOOCTBYET OBICTPOMY BOCCTAHOBIJIEHHUIO. PacTskka moMoraer npeloTBpaTUTh Mbl-
[IEYHYIO U CYCTaBHYIO CKOBAaHHOCTb, yJIYYIIaeT THOKOCTh U YCKOPSIET BOCCTAHOBJICHUE TIOCIE Tpe-
HUpoBKHU. CayHa Takxe CIocOOCTBYET pacciiabeHUIO MBIIILL, YIy4IIaeT KpOBOOOpallleHHE U BbIBO-
JUT TOKCUHBI U3 OpraHu3Ma.

OnHaKo BaKHO MMOMHHUTB, YTO 3PPEKTUBHOE BOCCTAHOBJIEHHUE MOCIIE (GU3NIECKON aKTHBHOCTU
TpeOyeT MHIMBUAYAILHOTO Mmoaxoaa. KaxmaomMy 4enoBeKy MOXET MOTpeOOBaThCsl pa3HOE KOIHYe-
CTBO BPEMEHM Ha BOCCTAaHOBJIEHHE B 3aBHUCUMOCTH OT MHTEHCHUBHOCTH TPEHHPOBKH, (HU3NYECKOI
(dopMBI 1 00IIETO COCTOSIHUS 370pOBbs. [103TOMY Ba)KHO CIIyIIaTh CBOE TEJIO M JaBaTh eMy HE00-
XOJUMBIN OTIIBIX U BOCCTAHOBJICHUE.

OcHOBHBIE TPUHIUIBI YPPEKTHBHOTO BOCCTAHOBJICHHUS IMOCIE (PU3NUECKUX HArpy30K BKIIFO-
Yal0T HECKOJIBKO KJIFOUEBBIX aCIEKTOB, KOTOPBIE IOMOTYT BallleMy OPraHU3My BOCCTaHOBHUTHCS Obl-
ctpee u 3pdexTuBHee. [[aBaiiTe paccMOTpUM HX TIOIPOOHEE.

IlepBblif npuHIMI — npaBuibHOe nuTanue. Ilocne ¢u3nyeckoil akTUBHOCTH BalleMy opra-
HU3MY HY’KHO BOCCTAHOBUTb 3allachl SHEPTUU U MOJIyYUTh HEOOXOAUMbIE MMUTATEIbHBIE BEILIECTBA,
Takue Kak OEJKH, yriaeBOAbl M KUpbL. [l 3TOro peKoMeHAyeTcs yNoTpeOssaTh MuIly, Ooratyro
STUMH BEIIECTBaMH, B T€UEHUE NEPBBIX YACOB MOCJIE TPEHUPOBKHU. DTO MOMOXKET OBICTPO BOCCTa-
HOBUTb MBILIIIBI U BOCIIOJIHUTB YHEPTHIO.

Bropoii npuHImMn — peryssipHbii coH. Bo BpeMsl cHa Ball opraHu3M akTHBHO BOCCTAHABIIMBA-
eTcs U HaOupaeT 3Hepruto. s MOJTHOr0 BOCCTAHOBIIEHUS! PEKOMEH/IyeTCsl criaTh He MeHee 7-8 Ja-
coB B CyTKU. [loMHHUTE, UTO Ba’KHO MPUAEPKHUBATHCS OJHOTO M TOTO K€ PEKHMMa CHa, YTOOBI Balll
OpPraHMU3M MOT NPUBBIKHYTH K ONPEAEICHHOMY PacIMCaHMIO U JIETKO 3acklnark. Hampumep, MoxHO
CO3/1aTh YIOTHYIO aTMoc(epy B CHallbHE, BBIKIIOUUTH CBET U TEXHUKY, UTOOBI CO3/1aTh O1aronpusiT-
HBIE YCIIOBUS AJIS CHA.

Tperuii npuHUUN — penakcanus U OTAbIX. [locne MHTEHCHBHON TPEHUPOBKM BalleMy Opra-
HU3MY HEO0OXOAMMO OTAOXHYTh U pacciabuThes. J{JIsl 3TOro MOKHO MOMPAKTUKOBATh METOIBI pe-
JIaKcaluy, TakKhe KaKk MeQUTalusl, iiora uiu riyookoe apixanue. Takke MpocTo OTAbIXaTh B y100-
HOM Kp€CJ€ MM HACIaXXIaTbCs CIOKOWHOM MY3BIKOM MOJKET IIOMOYb CHU3UTH YPOBEHb CTpecca
1 pacciiabuTh MBIIIIIIHI.

UYeTBepThlil MPUHLUI — CBOEBPEMEHHOE NPUMEHEHUE METOJIOB BOCCTaHOBJIEHUS. UeM ObICT-
pee Bbl HAYHETE BOCCTaHABIMBATHCA IMOCie (PU3MUECKON aKTUBHOCTH, TEM Jiydlne. BaxkHo ocymie-
CTBIISITh PACTSDKKY ITOCIIE TPEHUPOBKH, YTOOBI M30€XaTh MBIIIEYHBIX TPAaBM M CHATh HaNpPsKEHHE.
Takxe MOKHO BOCIHOJIB30BaThCSl PA3IMYHBIMHU MPOLEAYypaMH, HalpuMep, MaccakeM, CayHOW WIU
THJIpoMacca)keM, 4ToObl pacciIadUTh MBIIIIIBI M YCKOPUTD MPOIIECC BOCCTAHOBJICHHUS.

[IaTp1ii NpUHIMI — yMEPEHHOCTh B TpeHHpoBKax. [leperpy3ka opraHmsma MOKET NPHUBECTH
K TpaBMaM M HUCTOILEHHUIO, TIO3TOMY Ba)KHO HE 3a0bIBaTh O pa3yMHOM TPEHUPOBOUHOM HarpysKe U Ja-
BaTh OPraHU3My BpeMsi Ha BOCCTAHOBJIEHUE MEX 1y TpeHUpoBKaMu. Harprumep, MOKHO MPaKTUKOBATh
TPEHUPOBKHU Uepe3 JIeHb, YTOOBI 1aTh CBOEMY TENTy BO3MOKHOCTb OTIOXHYTb M BOCCTAHOBUTbHCS.

Bot ocHoBHble npuHIUIBI 3PGEKTUBHOTO BOCCTAHOBIEHUS MOCie (U3NYECKUX HArpy3okK.
ITomHuTE, 4TO 3200TA O CBOEM OpPraHMU3ME M €r0 BOCCTAHOBJIEHHE — KIIIOUYEBBIE (DAKTOPBI IS 10C-
THKEHHS XOPOILNX PE3yIbTaTOB B TPEHUPOBKAX.
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Craenyromum 00s13aTeTbHO BaXXHO OOECIIEYUTH TENIy TOCTATOYHOE BOCCTAHOBJICHUE, YTOOBI
n30eraTh U3JIUIIHEH YCTaI0CTH U NOBPEXKICHUN MBIIIILL.

OnvH U3 TOJ00HBIX MPUEMOB — Maccax, CayHa, THAPOTEPAIUs — BCE 3TO CIIOCOOCTBYET pe-
JIAKCALUU U PACCIIa0JIEHUIO MBILILL 3TO MMOBBIIIAET HUPKYJIALUIO KPOBU U YCKOPSET yJaleHHe 0TXO-
JIOB U SIJIOB U3 TeJa.

OnHUM U3 CyIIECTBEHHBIX (PaKTOPOB YCHEIIHOTO BOCCTAaHOBJIEHUS IOcCie (PU3MUECKOro Ha-
NPSDKEHUS SIBIIICTCS IPaBHIIbHOE NTUTaHue. [lociie akTHBHBIX YIpaKHEHUH, TeIo TpeOyeT MomoIHe-
HUSl PE3EepPBOB CUJIBI M pEreHepalnyy MOBPEXAEHHbIX TKaHel. [l 3Toro Tpedyercs morpeluarh
MUIIY, OOMIIBHYIO TPOTEHHAMH, YTICBOAAMHU U JTUITHIAMH.

IIpoTenHbl BBINOIHAIOT 3HAYMMYHO (DYHKIMIO B pereHepaluy Mbll U TkaHei. OHM nmomora-
IOT PAa3BUTHUIO U BOCCTAHOBJICHHMIO KJIETOK, a TAaKXKe YKPEIJICHHUIO 3aIlUTHBIX CHJI opraHu3ma. J{ims
YIIOBJIETBOPEHMsI MOTPEOHOCTEH OpraHu3Ma B HIPOTEHHAX, PEKOMEHIYeTCsl MOTpeOssATh MUILy,
BKJTIOYAIOIYIO B €05 )KUBOTHBIE MPOIYKTHI, PBIOY, Ai11a, MOJIOUHBIE TIPOTYKTHI, OPEXH U TOPOX.

XKupossle BemiecTBa MPEACTABIAIOT COOON ele OJHY HEOThEMJIEMYIO COCTABIISIONIYIO Ipa-
BWJIBHOTO MUTAHUS JUIS pereHepauuu opranu3ma. OHU MOAIEPKHUBAIOT YCBOCHUE OMPEICICHHBIX
BEIIECTB, YKPEIUIAIOT apTUKYJISALUU M YMEHbLIAIOT BOCHAIUTENIbHBIE Ipolecchl. Pekomenayercs
MCIIOJIB30BATh 37I0POBBIC JIMIUBI, TAKHE KaK MAclio M3 OJMBOK, JKUpP PBIObI, opexu. [lcuxndeckue
(bakTopbl peabUINTALUU TAKXKE BBIIOIHIIOT 3HaUMMYH0 QyHKUUI0. ClnenoM 3a GU3HUECKUMH YCH-
TSIMH, TEJIO TpeOyeT oTabIXa U paccrnabinenus. HeoOxoaumo ynensaTs BHUMaHUEe BpeMEHH Ha TICH-
XMUYECKOE BOCCTAHOBJICHHE, TAKOE KaK pPa3MbIIUICHNE, TPAKTUKAa TMMHACTUKH MJIM IIPOCTO paccial-
JICHWE B THILIHHE.

Kpome Toro, 3HaunMo He 3a0bIBaTh O OJAaronpHsATHOM pacloyokeHuu ayxa. IlozutuBHOE
MBIIIIEHUE ¥ YBEPEHHOCTh B ce0e MOMOTyT Oosiee OBICTPO BOCCTAHOBUTHCS M JJOCTUTHYTH HAWITYY-
mux nokasarenei. [lcuxonornyeckas nojaaep:kka oT TpeHepa Ju00 TOBapHILEH MO yHPaXHEHUIM
TaKXe MOXKET COJICHCTBOBATH OJaroTBOPHO B MPOIECCE PEreHepalny.

KoppekTHoe nuTaHue U NCUXUYecKue (akTopbl MMEIOT BaXKHOCTb IIPU BOCCTAHOBJICHUHU IO-
ciie (PU3NYECKUX YCUITHH.

AJleKBaTHOE BOCCTAHOBJIEHHUE TTOCIIE (PU3UUECKUX HArPY30K UIPAET CYIIECTBEHHYIO (DYHKILIUIO
B IMOJICP)KAHUU 37I0POBOTO (PH3MUECKOTO COCTOSHHS M TPEIOTBPAIICHUHN HCTOIICHHUS OpTraHU3Ma.
st 5pPEeKTUBHOTO BOCCTAHOBIIEHUSI HEOOXOMMO OOpaTHTh BHUMaHHUE HE TOJBKO Ha PALMOH, HO
U Ha JIpyrue GakTopsl.

[Tocne ycuneHHOW MpPaKTHKH, TeTy HEOOXOIUMO BpeMsl JUIl BOCCTAHOBJIEHUS, CIIEI0BATENLHO,
HAJUICKUT YIECTh MPOMEKYTOK TIOKOSI MKy YITPaKHEHHSIMHU. PekoMeH TyeTcs 3aHUMAaThCsl CIIOPTHB-
HBIMH TPEHUPOBKAMHU Yepe3 JIeHb, YTOObI IPEI0CTaBUTh OPraHU3My BO3MOXKHOCTb BOCCTAHOBJIEHHUSL.

B mepuon cHOBHIEHMI TENIO BOCCTAHABIMBAETCS M PET€HEPUPYET, CIIEOBATEIBHO, HYKHO
rapaHTHPOBaTh KaUYeCTBEHHBIM OTIBIX MPOJOJIKUTENIBHOCTBIO 7-9 4acOoB B TEMHOE BpEMs CYTOK.
PexomeHnayercst copMHpOBAaTH YIOTHYIO OOCTAHOBKY JUIS OT/ABIXa, OTKIIOYHTH DSJEKTPOHUKY
1 00ecreYnTh JONOIHUTENIbHBIE YCIOBUS TOKOSI.

Bostee Toro, CyIiecTBEHHO COXpaHITh YPOBEHb YBIXHEHHUs OopraHu3Ma. B mpomexyTke ¢u-
3UYECKOU JeSATETLHOCTH OPraHU3M TEpSET KHUJIKOCTh Uepe3 MOT, OTCI0Aa PEKOMEHIYeTCsl yIoTpeo-
JSTh JOCTATOYHOE KOJIMYECTBO JKUAKOCTH B TEYEHUE CYTOK M B XOJI€ TPEHUPOBOK.

Bce 31tu cniocoObl peabmintany cnocoOCTBYIOT 3(P(PEKTUBHOMY BOCCTAHOBJICHHIO Te€ja IMO-
cie (PU3NYECKUX YCUITHH.

[TonBo/s TOTH, TPABUIILHOE BOCCTAHOBJICHUS MOCie (PU3MUECKON HArpy3KH — 3TO 3aJI0T 3/10-
POBBS M IOCTHKECHHUS TIOCTABIICHHBIX TEJICH.
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VJIK 378
OLIEHKA TOTOBHOCTH IPENOJABATEJIEl ECTECTBEHHO-HA YYHBIX
TV CHATIIAH K TPUMEHEHWIO MHHOBAIIMOHHBIX TEXHOJIOT U OBYUYEHMS

Kapcruna C.I'., Acanbaii Y.C.
Hayunsii pykoBoaurens: Kapctuna C.I'.
Kaparanannckuii ynuepcuteT uM. akagemuka E.A. bykeTtoBa,
(r. Kaparanma, Pecniy6nmka Kazaxcran)

Annomauusn. Ilpenodasamenu ecmecmeeHHO-HAYUHBIX OUCYUNIUH 8 B8Y3aX U KOJLIeONCAX
O0JIHCHBL NOCMOSIHHO COBEPUICHCIMBO8ANMb CE0U NPOYeCcCUOHAIbHbIe KOMNEeMEeHYuU. DMmo no360um
UM NPUMEHSIMb PA3IUYHbLE UHHOBAYUOHHbLE MEeXHOI02UU 00VUeHUsl, dPDeKmuHslil MemoouyecKkul,
OUOAKMUYeCKUll, OYEHOUHbIL UHCMPYMEHMAapull, MOMUSUPOBAMb CMYOEHMO8 K 00YYeHUIO, NOGbl-
wams OmMeemcmeeHHOCMb CMYOeHmo8 3a pe3yibmamsl 00yueHus, o0becneyusams UHMeZpayuro
oOyuenus ¢ Oyoyweil npogheccuoHanbHol OdessmenbHOCmblo @blnyckHukos. OoHaxo, cyujecmsyem
yenvlil psi0 mpyoHocmel, IUSIOWUX HA PA36UMUe U COBEPUIEHCMBOBAHUU NPOPECCUOHATILHOU KOM-
nemenmnocmu npenooasamens. B coomeemcmeuu ¢ smum, 8 cmamove nPoeeoeH AHAIU3 U COCIAHbL
peKomMeHOayuu, KOmopble MO2yn umemv APAKMUYECKYI0 3HAYUMOCMb NPU OP2AHU3AYUL KYPCO8
U MPEHUH208, HANPAGIEHHBIX HA PA36UMUE U COBEPUICHCMBOBAHUE NPODECCUOHANIbHBIX HABLIKOS
u Komnemenyuil npenoodasameieti 8 NPUMEHeHUU UHHOBAYUOHHBIX mexHonocutl 0oyuenus. Coenram-
Hble PeKOMEHOayuu OCHOBAHbL HA Pe3VIbMamax ankemuposanusi 43 npenooasameneii u3 pasiuy-
HBIX 8Y308 U KOJLIe0dicell, Y4acme08asuUx 6 Kypcax nosblueHUs Keanupukayuu 8 ooracmu Ou3aina
00pa308amenbHbIX NPOSPAMM U NPUMEHEHUSI COBPEMEHHBIX 00PA306aMeNbHbIX mexHoao2ul. B ya-
CMHOCMU, 8Y3aM U KOLIEONCAM PEKOMEHOYEemcsl pACUUpsims NPAKMUKY No8blule sl KeaTupurayuu
npenooasameretl eCmecmeeHHO-HAYUHbIX OUCYUNIUH 8 KOMNAHUSAX U HA NPEONPUSIIUSIX, COBEPUICH-
cmeosams cooepaicanie NPOCPaAmMM NOBLIUEHUS. K8ATUPDUKAYUU C YYemOoM 3anpoco8 Cayuiameinel.
Pesynomamor oyenxu comosnocmu npenooasamerneti 8y3068 U KOIIEOdCell K NPUMEHEHUI0 UHHOBA-
YUOHHBIX MEXHOL02Ull 00YYeHUsl YKA3bI8AIOM HA MO, YMO 8 PAMKAX KYPCO8 NO8bIUEHUS KEAAUpu-
Kayuu 8adcHo yoeisimb 001buiee GHUMAHUE PA3GUMUI0 MAKUX HABLIKOS U KOMNEeMeHYull, KaK 61d-
OeHue Memooamu 8PUCTUKY OJis peuleHUsl NO3HABAMETbHBIX U UCCIe008AMENbCKUX 3a0al, YMeHUe
2eHEPUPOBAMb HECMAHOAPMHbIE UOeU, NPE0dOe6aAmb NCUXONOSULECKYI0 UHEPMHOCMb 8 NpUMeHe-
HUU 00PA308aMeENbHbIX UHHOBAYUL, NPOSHOZUPOBAMb PEAKyuU 00yUarOWuxcs Ha pasiudHble yueo-
Hble cCumyayuu, aHaIu3upo8amsv C80H 0esmMeNbHOCIb U 0essMelbHOCHb CIYO0eHmM 08, KPUMuyecKu
OCMBICIUBAMb COOCMBEHHBIU ONbIM, bIOUPAMb NOOXOOSAUUE CIMPAMeESUU U MEeMOObl OOVUEHUS.

Knrouesvle cnosa: ecmecmsennHo-Hayunoe obpazosauue, UHHOBAYUOHHbIE MEXHON02UU 00)-
YeHusl, KOMNemeHyuu, HasblKU, Pe3yibmamsl 00VHeHUs..

Annotation. Teachers of natural science disciplines in universities and colleges should con-
stantly improve their professional competencies. This will allow them to apply various innovative
teaching technologies, effective methodological, didactic, evaluation tools, motivate students to
learn, increase students' responsibility for learning outcomes, ensure the integration of learning
with the future professional activities of graduates. However, there are many difficulties affecting
the development and improvement of teacher's professional competence. Accordingly, the article
analyzes and makes recommendations that may be of practical importance in the organization of
courses and trainings aimed at developing and improving the professional skills and competencies
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of teachers in the application of innovative teaching technologies. These recommendations are
based on the results of questionnaire survey of 43 teachers from different universities and colleges
who participated in professional development courses in the field of educational program design
and application of modern educational technologies. In particular, universities and colleges are
recommended to expand the practice of professional development of teachers of science disciplines
in companies and enterprises, to improve the content of professional development programs taking
into account the needs of trainees. The results of the assessment of university and college teachers’
readiness to apply innovative teaching technologies indicate that within the framework of profes-
sional development courses it is important to pay more attention to the development of such skills
and competencies as mastery of heuristics methods for solving cognitive and research problems,
ability to generate non-standard ideas, to overcome psychological inertia in the application of edu-
cational innovations, to predict students' reactions to different learning situations, to analyze their
own and students' activities, to critically reflect on their own experience, to choose appropriate
strategies and teaching methods.

Key words: natural science education, innovative teaching technologies, competencies, skills,
learning outcomes.

CoBpeMeHHOE eCTeCTBEHHO-HayyHOe 00pa30BaHUe MPEABABIAET K KOMIETEHIUSIM IIpero/iaBa-
TEJISIM BY30B U KOJUISIDKEH Bce Oosee pasHooOpasHble TpeOoBaHus. Tak, HapuMep, NpernoaaBaTesH
€CTECTBEHHO-HAYYHbIX JUCLMIUIMH JOJDKHBI YYUTHIBATH MPOUCXOMAIINE COLMAIbHBIE, SKOHOMHUYE-
CKHE, TeXHOJOTHYECKHE MEPEMEHbI NPU ONPEICICHUH PE3yJIbTaTOB OO0YYEHUs, PUMEHSITH dPPeK-
TUBHbIE TEXHOJIOTUM OOYYEHHUS U OLICHOYHbII MHCTPYMEHTapHil B yueOHOM Ipoliecce, yMETh co3/1a-
BaTh TaKue YCJIOBUs JJIsl 00yueHUs], KOTOpble o0ecreyar pa3BUTHE JMUHOCTHBIX KaYeCTB CTY/IEHTOB,
ux 0a30BBIX U MEXIUCLUIUIMHAPHBIX 3HaHUH, MpodeccrHoHaIbHOM KommeTeHTHocTH [1-6]. Kpome
TOr0, IPENOJIaBaTEIN €CTECTBEHHO-HAYYHBIX JUCIMILIMH JOJDKHBI 1) yMETb MOTUBHUPOBATh CTYJIEH-
TOB Ha CaMOCTOATENIbHbII NOUCK, 00pabOTKy M aHaIU3 WHPOPMAIMHY, 2) YMETh OpPraHU30BbIBAThH He-
MIPEPBIBHYIO YUEOHYIO EATENbHOCTBIO, 3) ObITh KOMIETEHTHBIMU B OpraHU3ALMN MEXIUCIUITIMHAP-
HOrO OOy4YeHHsl CTYJECHTOB PEICHUIO CIOXKHBIX HECTAHIAPTHBIX 3a/1ad KaK WHAWBUAYAJIbHO, TaK
U B KOMaHje, 4) yuyuThIBaTh pa3HooOpa3ue HeoOXOAUMBIX CTYAEHTY JAJs TPYAOYCTpPOHCTBa Oa30BbIX
3HaHUN U KOMIETEHIUi, 5) o0ecrneunBaTh UHTErpaluio o0ydeHus ¢ Oyaymiel npodeccHoHaIbHOMI
NeSITENIbHOCTBIO BBITYCKHUKOB [6-9]. Pa3BuTHe y mpenojaBaTeneil MepednciIeHHBIX KOMIETEHIUM
MIOMOYKET YIYUIIUTh PE3ybTaTbl 00yUeHHs CTYAECHTOB U MOAHATH 0OyueHHe Ha 0ojiee BBICOKHI ypo-
BeHb [1-3, 10]. OnpeneneHHbie TPYAHOCTH B Pa3BUTUU U COBEPIICHCTBOBAHUHU MPO(HECCHOHATBLHOM
KOMIIETEHTHOCTH IIPETIOAABATENEN CO3/1al0T HEAOCTATOK MEXIUCLUIIIIMHAPHBIX 3HAHUN U PECYpPCOB
U pealu3alid KOMaHJIHOTO MEXJIUCHMIIMHAPHOTO M MPAKTUKO-OPUEHTUPOBAHHOIO OOy4YeHMUs,
HEJIOCTaTOK ONbITa MHTErPalluu TEOPETUUECKOr0 00y4YeHUs ¢ Ipo(ecCHOHaIbHOM MPaKTUKON, HeA0C-
TaTOK 3HAHUN U HAaBBIKOB B NPUMEHEHUM Pa3IUYHBIX WHCTPYMEHTOB OLICHWBAaHUS YPOBHS KOMIIe-
TEHTHOCTH U TBOPYECTBA OOYYAIOLIMXCs, HEAOCTATOK OIBITA UCIOJIBb30BaHUs PE3yIbTaTOB OI[CHNBA-
HUS JIJIS TIPEIOCTABIICHHsI KOHCTPYKTUBHOM 00paTHOit cBsizu [ 1, 3-5].

B cooTBeTCcTBHU C 3TUM B CTaThe MPOBEJEH AHAIU3 U CAEIAHbl PEKOMEHIALIMU 110 COBEPILIEHCT-
BOBaHMIO MPOGECCHOHATLHOW KOMITIETEHTHOCTH U TMOBBIIIEHUIO TOTOBHOCTH TpenoaBaresiei K npu-
MEHEHHIO MHHOBAIIMOHHBIX TEXHOJIOTHI 00y4eHus. [Tpu BHIMOIHEHNH OCTABICHHBIX B paboTe 3a1a4
ObUIM PaCCMOTPEHBI KOMITOHEHTHI, CYIIIHOCTh U MOAXOJIbl K Pa3BUTHIO TOTOBHOCTH IpeToiaBaTesien
€CTECTBEHHO-HAYYHbIX JIMCHUIUIMH IPUMEHATh MHHOBALMOHHBIE TEXHOJIOTHMH OOy4YeHus!, pOaHau-
3UpOBaHbl MPOOJIEMBbI COBEPIIEHCTBOBAHUS MPOPECCHOHATHLHON KOMIETEHTHOCTH MpernojaBaresei
€CTECTBEHHO-HAYYHbIX JUCIMIUIMH, pa3paboTaHbl aHKETHl M MPOBEJCHO aHKETHPOBAHUE IPEroiaBa-
TeJeW BY30B M KOJUIEKEH. B aHKeTMpPOBaHMM NpHHHMAIM ydacTue 43 mpernoaaBarens Ka3axCTaH-
CKHMX BY30B M KOJUIEIDKEH, MPOIIEIINX KypChl IOBBIIICHUS KBATU(pHUKALUU B 001acTH qu3aiiHa oopa-
30BaTeNbHBIX MIPOrpaMM M IPUMEHEHHSI COBPEMEHHBIX 00pa3oBaTeNbHbIX TexHosnorui [3]. U3 uncna
y4YacTBYIOIMX B aHKETHPOBAHUHU MpernojaaBaTeneil 56% nmenu nenarornyeckuil crax Oonee 10-Tu
net, 33% — ot 5-tu go 10-tu ner, 11% — mo 5-tm net. 57,1% pecnoHIEHTOB UMENIH OMBIT PaOOTHI
B KOMIIAHUU T10 TIPOQUIIIO MPENoJaBaeMbIX AUCHUILIMH. Ha mepBom sTame nccinenoBanusi ObuT Ipo-
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BEJICH aHAJIU3 MpeUlaraéMblX By3aMu M KOJUIEIKaMHu (JOPM U METOAOB MOBBIIIEHHS KBATU(UKAIIMN
JUIs TIpenojaBaTeneid. Pe3ynbrartel aHKeTUpOBaHUS NOKa3ainH, 4To 49% ONpOIIeHHBIX MpenoaBare-
Jel cyuTaroT HanboJiee BaKHBIM Ul Pa3BUTHA 3HAHWN M HABHIKOB B MPUMEHEHHS] MHHOBAIIMOHHBIX
TEXHOJIOTUH OO0Yy4eHHUsl MPOXOKACHHWE KYpPCOB TOBBIIICHUS KBalu(uUKauu Ha 0aze MapTHEPCKOM
Komnanuu/mpeanpusatus, 19,4% - Ha coOcTBeHHOM yueOHOH 6aze, 16,3% — Ha 6a3e akynbpTeTOB IMO-
BBIILICHUS KBATM(UKAUN JPYruX By30B/Kosuiemken, 13,3% — uepe3 miardopMel 3JIEKTPOHHOTO 00-
pazoBanusa. C y4eTOM MOJYYEHHBIX Pe3y/IbTaToOB By3aM M KOJUIEDKAM PEKOMEHIYETCS pacUIMpsTh
MIPAKTUKY TMOBBIMICHNUS KBaIU(UKALMK TpernoaaBaresiell eCTECTBEHHO-HAYYHBIX JUCLHUIUIMH B KOM-
MaHMSAX W Ha MPEINpHUATUsAX. BMecTe ¢ 3THM, MporpaMMbl HOBBIIICHUS! KBATU(HUKALUHN JJOJDKHBI CO-
JiepKaTh TaKue MOJYJIH, KaK METO/IMKA MPENOoAaBaHus JUCIUIUIMHBI, IPAKTUKO-, TPOOJIEMHO- U MPO-
eKTHO-OPUEHTHPOBAHHOE O0y4YEeHHE, MO/ OOyYeHHsI U BOCIIUTAHUS B HU(POBOM MPOCTPAHCTBE,
B3aUMOJICHCTBHE CO CTEHKXOJIepaMH, MICUXOJIOTHsI TBOPUECTBA, aJTOPUTMBbI PEIIEHUS] HECTaHIapT-
HBIX 3a]a4, MeAarorndeckue MHHOBAIIMH B €CTECTBEHHO-HAYYHOM OOpa30BaHUU, YTO OKAXKET MOJIO-
KHUTEIbHOE BIMSHUE HAa PAa3BUTHUE Y MIperoiaBaTelieii HaBbIKOB MPUMEHEHHUS MHHOBAIIMOHHBIX TEXHO-
noruii o0ydenus. [1pu 3ToM, 3¢ (eKTHBHOCTH TIPOTpaMM TMOBBIIICHNST KBATU(UKAIIMN OYJIET 3aBUCETh
OT TaKUX BaXKHBIX (DaKTOPOB, KaK COJEpXAHHUE MPOrpaMMbl, HATMYKE CEPTU(UIIUPOBAHHBIX, OIBIT-
HBIX TPEHEPOB, COBPEMEHHOH pecypCHOM, ydeOHOI 1 1abopaTopHOii Oa3bl.

Ha BTOpOoM 5Tame uccienoBaHusl MPOBEJEHA CAMOOIIEHKA MPENoAaBaTeIsiMU BY30B M KOJI-
JeKeH XapaKTEepPUCTHUK KPEaTHBHOTO, OINEPAIlMOHHOTO, METAaKOTHUTHBHOTO, MOTHBAIIMOHHOTO,
HMOIIMOHAIBHO-BOJIEBOTO, PEIEKCUBHOTO KOMIIOHEHTOB TOTOBHOCTH K MPUMEHEHUIO WHHOBAIIU-
OHHBIX TeXHOJOTrH 00ydeHus (pucyHok 1) [4]. CamooreHka MpOBOANIACH IO MATHOAJUIHHON IIKa-
ne (ot 1 — HauMeHee BaKHas 10 S — HauboJiee BaXKHas).
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Pucynox 1. Camooyenxa comoenocmu npenooasamerieti 8y308 U KoJiieddlcell
K NPUMEHEHUIO UHHOBAYUOHHBIX MEXHOI02ULL 00YYeHUs.

AHanu3upys pUCYHOK 1 MOKHO OTMETHTb, YTO MPENOAABATENISIMU CO CTaXEM IeJaroruye-
CKOM JIeATeTbHOCTH MeHee 5-TH JIeT ObUTa TaHa HanboJee HU3Kas OLICHKA XapaKTEPUCTHKAM Omepa-
IIUOHHOTO M pe(IeKCUBHOTO (OIIEHOYHOT0) KOMIIOHEHTOB. [IpenonaBarenu co craxkeM Oojee S5-Tu
neT HanboJiee HU3KYIO OIEHKY Jall XapaKTEepUCTUKAM OMEPAlMOHHOTO, KPEaTUBHOTO U METaKOT-
HUTHBHOTO KOMIIOHEHTOB. [Ipu 3TOM, [IJIs1 OnepaliiOHHOTO KOMITOHEHTa HaMEHee HU3KHE OIEHKH
OBUTH JTaHBI MPENOJABATENIIMA CO CTOXKEM MEHee 5-TH JIeT TaKHM XapaKTepUCTUKaM, KaK CIoco0-
HOCTh Pa3BUBAaTh HHHOBAIIMOHHOE W HECTAaHAAPTHOE MBINIJICHUE Yy 00YYaAIOMUXCS JJIS TOATOTOBKH
WX K UHHOBAIIMOHHOM NEATENBHOCTH — 3,73, CIOCOOHOCTh CO3AaTh COBEPIIICHHO HOBBIN MEIaroru-
YECKUH MPOeKT — 3,82. YKa3aHHbIEC XapaKTEePUCTUKH OMEPALTMOHHOTO KOMIIOHEHTA TAKKE MOTYyYHIIN
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HanboJiee HU3KYIO OLICHKY M y MpenojaBaresieil co craxem Oosee 5 nmer. OnHako, B CpaBHEHUU
C pe3yJbTaTaMH OLICHUBAHMS HAUMHAIOLIUX MpernoiaBareneil (cTaxx paboThl 10 5-TH JIET) ONbITHBIE
npernoaaBTenu (cTax paboTel Oosiee 5-TU JeT) Aar0T 0oJiee BHICOYIO CaMOOICHKY. HaunHaromumu
npernojaBaTensiMu Obla 1aHa Hanbosiee HU3Kas OLEHKAa TaKUM XapaKTepUCTHKaM pedIeKCUBHOTO
KOMITOHEHTA, KaK CIIOCOOHOCTh aHAU3UPOBATH CBOIO JEATEILHOCTh U JACATECIHHOCTh CTYJIEHTOB —
3,72 1 ciocoOHOCTH MPOTHO3UPOBATH PEAKIIUK 00YYAIOIIUXCS HA pa3jnyHble ydeOHble CUTYal[ul —
3,82. Ilpu 3TOM, XapaKTePUCTHKH MOTHUBAIMOHHOTO KOMIIOHEHTA TOJYYWIA HAauOoJee BBICOKYIO
CaMOOIICHKY. DTO MO3BOJISIET MPEANOJIOKHUTh, YTO IeJarorudyeckas IesTEbHOCTh CIOCOOCTBYET
Pa3BUTUIO COOTBETCTBYIOIIMX MOTHBAIIMOHHOMY KOMITOHEHTY HABBIKOB M KOMITETEHITUH.

Pe3ynbTaThl caMOOLIEHKH XapaKTePUCTHK TOTOBHOCTH IperojaBareieil K MPUMEHEHUIO WH-
HOBAIIMOHHBIX TEXHOJIOTH OOYYEeHHUS JUIsl KPEaTHUBHOTO KOMIIOHEHTA TOKA3aJid, YTO aHaJUTHYe-
CKHE€ M MPOTHOCTUYECKHE CIIOCOOHOCTH, CIOCOOHOCTh paboTarth ¢ MH(pOpManuel, reHepupoOBaTh
UJIeH, TPUMEHSATh METOJIbI IBPUCTUKH y 0OJIee OMBITHBIX MPEIOoIaBaTesei BhIIIe, YeM y HauWHAF0-
IMX npernojaBaTenell (pucyHok 2). BmecTte ¢ 9TuM, Takue XapakKTepUCTUKH KPEaTHUBHOIO KOMIIO-
HEHTa, KaK CIIOCOOHOCTh MTPOBOANTH aHAJIM3 MHHOBAIMOHHBIX TIEpEMEH B O0yUEHUH, POJIM MHHOBA-
UI B JOCTHKEHUU PE3yJIbTaTOB OOYYEHHsI U PEIICHUU MPOoOJieM, TOHUMATh BIUSHUE MHHOBAIIUI
Ha Pa3BUTHE CUCTEMBI 00pa30BaHUs M OOIIECTBA B IIEJIOM, CIIOCOOHOCTH NMPHUMEHSTH CUCTCMHBIN
MOJIXOJT K PEIICHUIO eCTECTBEHHO-HAYYHBIX 3a/1a4 uMeNn 0oJiee BHICOKYIO CaMOOIIEHKY IperoiaBa-
TeJel He 3aBUCUMO OT CTa)ka paboThI.

4,05
AHaJIMTHYECKNE U IPOrHOCTHYCCKUE
CIOCOGHOCTH 4,39
. 09 B Craxx MEeHee 5-TH JIeT
CriocoOHOCTE paboTath ¢ HHpOpMAIHEH 498
' ¥ Crax Oozee 5-Tu net
CrocoOHOCTh FeHEPUPOBATH HACH H
paboTaTh C METO/IAMHU 3BPUCTHKH 4,25
1 1 1 1 1

0 1 2 3 4 5

PucyHOK 2. P€3yﬂbman’Zbl CAMOOYEHKU KpeamueHo20 KOMNOHEeHmMa 2oOomoeHoCcmu npenodaeameﬂeﬁ
K NPpUMEHEHUIO UHHOBAYUOHHbLX MEeXHON02ULL O6yll€HMﬂ

CpenHsisi OlIeHKa XapaKTePUCTHK SMOIIMOHAIBHO-BOJIEBOTO KOMIIOHEHTA MPENoAaBaTeIsiMu
CO cTaxxeM MeHee 5-Tu JeT u Oosiee S5-T jeT coctaBmwia 4,01 u 4,34 COOTBETCTBEHHO; CpEIHSA
OIICHKA METaKOTHUTHUBHOTO KoMMoHeHTa cocTaBuia 4,07 u 4,30 COOTBETCTBEHHO.

B 1iermom, pe3ynbTaThl CAaMOOIICHKH TOTOBHOCTH MPETIOJIaBaTelIeld By30B U KOJUIS/KEH K TIPH-
MEHEHUIO0 MHHOBAIIMOHHBIX TEXHOJOTHI 00yueHHUsl YKa3bIBAIOT HA TO, YTO B paMKaX KypCOB IMOBHI-
IICHHS KBATH(PUKAITTH HEOOXOAMMO OOJIbIIIce BHUMAHUE YICIATh PAa3BUTHIO TAKUX HABBIKOB U CIIO-
COOHOCTEH, KaK:

" B paMKax KpeaTHBHOTO KOMITOHEHTA: BJIaJICHUE METOJaMH 3BPUCTUKH JIJIS PEIICHHS T10-
3HABATEIbHBIX M UCCIEIOBATENLCKHIX 3aa4, TeHEPUPOBATh HECTAHJAPTHHIE UJIEH;

" B paMKax SMOIMOHAIHHO-BOJIEBOTO KOMIIOHEHTA: CITIOCOOHOCTH TPEOJ0JIeBATh ICHXO-
JIOTUYECKYI0 UHEPTHOCTh B (JOPME KATETOPUIECKOTO HEMPHUHSITHS HOBBIX UJCH U pelIeHui, coxpa-
HEHUs yCTapeBIMX (OpPM MPH HOBBIX METOAX, UCIOJB30BAaHUS TPAJIUIIMOHHBIX CIIOCOOOB perre-
HUS TIPUHIIUIIMATHHO HOBBIX 33/1a4;

" B paMKax pe(QIIeKCHBHOTO KOMIIOHEHTA: CIIOCOOHOCTh IMPOTHO3UPOBATH PEAKIMH 00Yy-
YAOIIUXCS HA Pa3MyHble YIeOHBIE CUTYallMU, aHAIU3UPOBATh CBOIO JCATEILHOCTh U JICATEILHOCTD
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CTY/IEHTOB;
" B paMKaXx METAKOIHUTHUBHOIO KOMIIOHEHTAa: CIIOCOOHOCTh KPUTHYECKH OCMBICIMBATh
COOCTBEHHBI! OIIBIT, BRIOMPATH MOAXOSIINE CTPATETUN U METOIbI O0yICHHSI.

IIpu 3TOM, TaKue HaBBIKM U KOMIIETEHIIMH, KaK YMEHHE OPraHU30BbIBATH TBOPUECKYIO U HC-
CIICZIOBATENBCKYIO JIEATENLHOCTh CTYIEHTOB B MHAMBUIYAIILHOM U TPYIIIOBOM (opmarax, mpume-
HATh IIPAKTUKO- U MPOOJIEMHO-OPHUEHTUPOBAHHOE 00yUeHHE, MHCTPYMEHTBI U METO/Ibl YIPABJICHUS
MPOEKTaMHM, aJeKBAaTHO OLCHMBATh M aHAJIU3UPOBATh ceOs U CBOIO PabOTy, yNpaBisATh OOJBIINM
00béMOM MH(pOpManK B 00JacTH NMPO(ECCHOHAIBHBIX 3HAHUH IOJy4YarOT XOpOILIee pa3BUTHE
B paMKax MpodecCHOoHAIBHON eI TeIbHOCTH.

JlanHoe uccienoBanue gpuHancupyercss KomureroM Hayk MUHUCTEPCTBA HayKH M BBICILIETO
obpazoBanus PecriyOnuku Kazaxcran (I'pant Ne AP19679248 — «MuTerpauus HOBBIX (popM KOp-
MOPaTUBHOTO OOy4YeHHs B peaIM3alMI0 AyalbHbIX OOPa30BaTENIbHBIX IPOrPAMM HHKEHEPHOI'O
Y €CTECTBEHHOHAYYHOTO MPOpUIICH»).
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VJIK 55
CEMb BEJJUKHAX CBEPIIEHMIT AKAJJEMHAKA K.A. CATITAEBA

Ko:xkam:kaposa M.K., Paxmames /I./l., Ctapkos 10.B.
Exnbacty3ckuii ”HKEHEPHO-TEXHUYCCKUN MHCTUTYT UMeHH akanemuka K.M. Carmaesa,
(r. Dxmbacty3, Pecnybnuka Kazaxcran)

Annomauyusn. Cmamos npedcmasisiem coOoli Kpamkoe 0000weHue 3HAUUMbIX 00CTMUICEHUL
U 8K1A0A 8bLOAIOWE20CA KAZAXCMAHCKO20 YUEH020-2e0/102d, OP2aHU3Amopa HayKu u oouecmeeHHo-
20 Oesimeisi, OOKMOPA 2e0]1020-MUHEePANocUYecKuUx Hayk, npogeccopa, akaoemuka AH Kaszaxckotl
CCP u AH CCCP, nepsoco npesudenma Axademuu nayx Kazaxckou CCP Kanviwwa Camnaesa
8 paziuuHble 0oaACmu HAyKu u obwecmaa.

Kntouesvle cnosa: cemv ceepuienutl, 6k1a0 6 HAyKy, axademux, Ke3xazeanckuil pyOHUK,
AH Ka3CCP.

Annotation. The article is a brief summary of the significant achievements and contributions
of the outstanding Kazakh geologist, organizer of science and public figure, Doctor of Geological
and mineralogical Sciences, professor, academician of the Academy of Sciences of the Kazakh SSR
and the USSR Academy of Sciences, the first president of the Academy of Sciences of the Kazakh
SSR Kanysh Satpayev in various fields of science and society.

Key words: seven achievements, contribution to science, academician, Zhezkazgan mine,
Academy of Sciences of the Kazakh SSR.

«llledpa na mananmuor baaunaynvckas semns. Ho nepgoii cpeou nux, kax cusiowas eepuiuna,
sozeviuaemcs genuvecmeennas guaypa Kanviwa Umanmaesuua Camnaesa. On Ovll KyMupom ux
écex, ¢ He2o bpanu npumep, CMapalucs O6bims NOXONUCUMU, Oenas nepevle wazu 6 Hayke. baanayn —
Koavloenv kazaxcmanckou naykuy (Meney Capceke).

JKu3Hb BEJNMKHX JIOJEH 4acTO HAIIOMUHAET 3aXBaThIBAIOIIMN pOMaH, IOJHBIN IPUKIIIOUYEHUH,
OTKPBITHM M NPEOJI0JIEHUsI TPYAHOCTEN. B Mupe Haykn n akageMu4ecKkou JesTesnbHocTH ums Ka-
Hblll MimanTtaeBnuya CaTtnaeBa 3BYy4YHT KakK JIET€H/A, BIOXHOBIISIS MMOKOJIEHUS YYEHBIX U UCCIIE0Ba-
TeJel CBOMM TPYAOIIOOHEM, CTPACTHIO K 3HAHUSM U BBIIAIOIIUMUCS JOCTHKEHUsIMH. PoauBiivch
B cene HbiHe ayn nMeHu K.M. CarmaeBa B basHaynbckoMm paifone B Hayane XX Beka (12 ampens
1899 r.), K. CarmaeB BomioTuna coOoi JyX HACTOSIIEr0 MCCIENoBaTeNsl, TIIyOOKO MOTPYKasch
B M3yYEHHUE T'€OJIOTMYECKUX SIBJICHUH, pa3rajplBas 3araJki IMPUPOJbl U PacKphIBas TailHbI 3€MIIH.
JlaBaiiTe BMeCTe NOTPY3UMCSl B UCTOPHUIO JKU3HU U HAYUYHBIX JOCTHMIKEHHMHM JTOTO BBIJAIOLIETOCS
YUEHOTO0, YTOOBI MOHSTh, KaK €ro BKJIaJ B Pa3BUTHE T€0JIOTUU U KYJIBTYPbl OCTaBUJI HEU3TJIaIUMBIH
clle]l B ICTOPUH YEJIOBEUYECTBA.

[IepBas 3acimyra K.M. CatnaeBa 3akiro4aeTcsi B paCKpbITHM UCTUHHOMN LIeHHOCTH JKe3Kka3raH-
cKoro pyaHoro paiiona. B 1965 roay npodeccop reonoruu B.C. Konres-/[BOpHUKOB OTMETHIT 3TO
KaK OCHOBHOE JIOCTHKEHHE BCE JKHU3HM yueHoro. I'eosornueckue nccnenoBanus Carmnaesa no3Bo-
JWINA TpU3HaTh Yiyray-)XKe3ka3raHCKUl pernoH OJHMM U3 TPEX YHMKAJIbHBIX MEIHBIX MHPOBBIX
npoBUHLUHN yxe ¢ 1940-X rogoB. DTO NpUBIEKIO BHUMAHHE COTEH THICSY JIIOJEH U CIIOCOOCTBOBA-
JI0 Pa3BUTHIO COBPEMEHHOM UHIyCTPUU B 3TOM PETHOHE.

Bropas 3acnyra 3akitoyaerca B HazHaueHUU B 1941 romy Ha mOCT pyKOBOJUTEIS CO3/TaHHOTO
WNHucTuTyTa reonorndyeckux Hayk, Kanpim MMaHTaeBu4 B KpaTyaiiine CpOKH IIPEBPATUII €TI0 B Be-
DY HaydHBIM LEHTP NeoJIOTMYECKOM MBICIH. 3a ABAaALATH JIET €ro pyKOBOJICTBA B MHCTUTYTE
COOMpANICH HE TOJBKO CIIEIUATUCTHI U3 pa3nuyHbIX roposoB Coserckoro Coro3a — Mocksbl, Kue-
Ba, EpeBana, TOunucu, HoBocubupcka, HO U U3 pa3IMYHBIX CTPAH MHpPA, B IIOMCKAX COBETOB M HO-
BbIX UjeH. B Te rojpl HHCTUTYT cTal CBOEOOPa3HBIM IIEHTPOM (HPOPMHUPOBAHUS TEOPETUUYECKUX OC-
HOB M PYKOBOJICTBA BCEMU I'€0JIOTMYECKUMU dKcrieaunusaMu B Kazaxcrane u Cpegnen A3uu.
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Tpetba 3acnyra. Akagemuk CatnaeB ABJISJICS UCTUHHBIM BIOXHOBUTENEM U co3narenieM Ha-
LHUOHAJIBHOM aKaJeMUU HayK, HECMOTPS Ha MOMNBITKA HEKOTOPHIX €r0 COBPEMEHHUKOB OCIHOPUTH
3TOT (haKT, yTBEpKJasi, YTO OH JIMIIbL TEPBBI MpPE3UeHT AKAJAEMHH, a €€ OCHOBATEISIMHU OBbLIH
Kommnaprtusa n CoBerckoe npaBUTENBCTBO. XOTS 3TO ACHUCTBUTEIBHO TaK, OJHAKO HEJb3s1 HEIOOLle-
HUBaTh poiib U BkJIaJ Kaneima MimanTaeBuya B cO3JaHUE Ka3axCTAaHCKOIO HayyHOro ueHrpa. OH
co37]aBajl MHOIOOTpAacJIeBble akageMuueckrue NHCTUTYThl Ipu Kazaxcranckom duimane Axkagemun
Hayk CCCP, ctpemsch K TOMY, 4TOOBI B YCIOBUSAX BOCHHBIX JeT (B 1944 rony) CoBeTcKuUM npaBu-
TEJBCTBOM OBLIO MPUHATO CHENMAIbHOE IMOCTAHOBIIEHHE O ObICTpOM (OPMHUPOBAHMU AKaJIeMUU
Hayk Kazaxckoit CCP. YnopHble yCHIUSI HAYYHBIX KOJUIEKTUBOB IIPUHECIIN OTIMYHbBIC PE3YIbTaThl,
u Monozas Akanemusi Obuia nmpu3HaHa oaHoi w3 Beaymux B CoBerckom Corosze. Kazaxcranckue
YYEHbIE IOCTUIJIA 3aMETHBIX YCIIEXOB M CAEJIAIU P BBIIAIOIIUXCS OTKPBITHIL, 1 B 3TOM OrPOMHAs
3aciiyra NpUHAJICKUT HEYTOMUMOMY TpykeHuKy u opranuszaropy K.M. CarnmaeBy, nepBomMy mpe-
3uneHty Akanemun Hayk. K. CatnaeB ckazan: «/[ist nmpaBunbHOro pazsutus Hayku B Kasaxcrane
HE00X0AMMO, YTOOBI B €ro mrabe — B AKaJeMHUd HayK paOOTald JIIOJH, TOJTHOCTBIO MpPEAaHHbIC
CBOEMY Hapony, cBoer Poauue».

YerBepras 3acnyra. Ero BakHblil Bk1aJ] B 1odeny Bo BpeMsi Benukoit OTeuecTBEeHHOI BOMHBI
Obu1 OecrieHeH. B kadectBe uieHa Bcecoro3Hol KOMUCCHH MO MCHONB30BaHUIO pecypcoB Cubupu
u Kazaxcrana, a Taxxe pykoBoautens Kazaxcranckoro ¢guinana Axkanemun Hayk CCCP u mupek-
Topa MHCTUTYTa T€0OrHUeCKUX HayK, OH MIPHJIOKIIT BCE YCUIIHUS, YTOOBI 0OOPOHHAS MPOMBIIILIICH-
HOCTBh CTpPaHbl MMEJIa JOCTYI K CTPATeTMYECKUM pecypcaMm. Bce riiaBHBIE CIIENMATMCTBI CTPAHBI,
HaxoauBmmecss B Kazaxcrane, ObIIH 3a7€iiCTBOBaHBI B OOOPOHHOM paboTe M MPOSBUIM BBICOKHIA
YPOBEHb MPEJAHHOCTU M CaMOINOXKepTBOBaHUA. B cBoux BocnmoMuHaHusX BeTepaH Kommaprum
U TpyAa AxmMeT AJUIIOB, KOTOPBIN B TOJbI BOMHBI paboTall 3aBEAYIONIMM CEKTOPOM METalypruu
K KommyHnuctuueckoi naptuu Kazaxcrana, paccka3biBaeT 0 TOM, Kak B Hayaine 1942 roga oHu
MOJIYYMJIM CPOYHOE 33JlaHhe HAUTH MECTOPOXKIECHHUE MapraHiia, HEOOXOIUMOTO JJIsi POU3BOJICTBA
OpoHeBo# ctanu, nmo ykazanuto M. CtanuHa. B 3TOT JIeHb BCE T€0JIOTH U y4YeHbIE, HaXOIUBIIHECS
B Anmatsl, ObutH coOpaHbl B JIoMe TIpaBUTENHCTBA M MOJIYYHIIA 33JjaHUE MPEJOCTaBUTh TOTOBHIE
MpeIoKeHus K crneayronemy yrpy. Ha ynusnenue codpasmuxcs cnernuanuctoB Kanpim Carnaes,
UX Koiera, oOBsSBUI, 4TO HeoOXoaumas ais ppoHTa QeppoMapraniieBas pyna ecTb B I0CTaTOY-
HOM KOJHM4YeCTBE B MecTeuke JKe3nbl, Bcero B 45 KujaoMeTpax ot craniuu JKe3kasraH.

[Tocne mpoBepkr pyaHBIX 00pa3I[OB HOBOTO MECTOPOXKICHUS HadajlaCh MOJTOTOBKA K JTOOBIUE
PYIbI, HE TIPEPHIBABIIASCS HU HAa MUHYTY, KpYyIJible CYyTKH. Ha CTpOMTENbHBIX IIIOMIAAKaX TPYIAHINCH
THICSYM JIFOJIeH, ObLTa CKOHIIEHTPUpPOBaHA pa3HOOOpa3Has TexHuKa. HampspkeHne HapacTalo ¢ Kax-
1M HeM. ['ocyaapcTBeHHBIN KOMUTET 0OOPOHBI, Kak ¢ (hpOHTA OOEBBIX IEHCTBUH, €KETHEBHO MOTY-
yaJi cBoJIKM oT crpouTteneit JXKe3npl. B pe3ynpraTe repondeckux ycunuii uepe3 38 qHel ¢ Havana moj-
TOTOBUTEIBHBIX PabOT OBLIM OTTPYKEHBI MEPBbIE TOHHBI JPArollEHHOW MapraHIeBOM PYIbl, 3a TpU
Mecsita Oblia 3aBepiieHa MOCTPOiKa JKeJIe3HON JOPOTH, PYJAHHUKA U PabOUero mocenka.

3a ToJIbl BOMHBI 3/1eCh OBUIO TOOBITO CTOJIBKO MapTaHIIEBOM PYAbI, CKOJBKO JOOBIBAIH €€ s
BOCHHBIX HYXI (ammuctckoii ['epmanum Benrpusi, UexocnoBakus U PyMbIHHS BMecTe B3SITHIC.
K cnoy, XKe3aunckuii pyaHuk paboTaer 10 cux mop, orrpyxkas B ctpanbl CHI™ Teicsuu ToHH dep-
pOMapraHieBoOn pyibl OTIIMYHOTO KayecTBa.

N3 cratucTHYecKuX MaHHBIX BPEMEH BOWHBI MU3BECTHO, YTO OJIHY TPETh BCEH MEIH, a TaKKe
CBUHEII HA OTJUBKY KaXKIbIX JACBSATH MYJb U3 JAeCITH nonydanu u3 Kazaxcrana. TpuiiInoHsl THITE3
JUTSI TTyJTh U CHAPSIJIOB, BBIMTYIIIEHHBIX IO Bpary, ObLITM HEMBICIIMMBI 0€3 jKe3Ka3raHCKON PY/Ibl, KOTO-
pasi o MPEJUIOKEHUIO U JIMYHOMY YKa3aHUIO 3HaToKa 3Toro mecropoxjaenus K.M. CarnaeBa exe-
JTHEBHO OTTpy’Kajach Ha banxaiickuil MeeriaBuiIbHbIN 3aBO-TUTAHT.

C 3aKOHHOM TOpJOCTBHIO OTMEYaeM Benuyailiryto 3acnyry reosjora K. CarmaeBa B 3amure
OTtedecTBa OT HEMEIKO-(PAITUCTCKUX OKKYITAaHTOB U TO, YTO OH COBEPIIHII BO UM criaceHus Poau-
Hbl. Ho, ero Bkiax B [lobeny He olleHEH MO JTOCTOMHCTBY, TaK KaKk OH OBLI HarpaXkJeH TOJIBKO Op-
ne”HoM Bemnnkon OteuecTBEHHON BOMHEI 2-01 CTEIICHH.
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[IaTas 3acioyra 3akiitoyaeTcsl B OCYIIECTBICHUH JaBHEW MEUThl Ka3aXCKOro HapoJa O KUBU-
TenbHOMU Biare B 3HOMHON Capblapke. Co3naHHbIN B cooTBeTcTBHHM € 3ambliciaoM K.M. Carnaesa ka-
Han Upteim-Kaparana gan Hayano KpymHbIM KOMOMHATaM, pa3BUBILKECS TOPOJIa U AECATKU Hace-
JICHHBIX MYHKTOB, 3HAYUTENIbHO YBEJIMYHB YHEPreTUUECKYI0 MOIIHOCTh Jkubacty3a. Kanan sBis-
€TCsl YHUKAJIbHBIM HUHXKEHEPHBIM COOPYKEHUEM, MTPU3HAHHBIM BO BCEX CTpaHax Mupa. Bce xaHabl
MMEIOT pa3jMyHble XapaKTEePUCTUKU, TAKUE KaK OJHONOIBEMHBIC, TBYXIOJIbEMHBIC, PACIIONOKEH-
HbIe Ha paccTosHuu oT 20 10 40 MeTpoB. OHAKO HE CYIIECTBYET KaHaja, ClIOCOOHOTO MOTHIUMATh
BoAy Ha BbIcOTy 210 500 meTpoB. Bosia B kaHajle HAXOAUTCS B €CTECTBEHHOM IPYHTE U IIOYBE, Cle-
Iysl eCTeCTBEHHBIM 3aKoHaM. [loyBa cama 1mo cebe BBHIIOJIHSAET OYHCTUTENFHYIO (QYHKIUIO, oOecte-
4yiBas COXpaHeHHe KadecTBa BoJbl. Ha mpoTshkeHMHM Bcero kaHajla BoJa IMOJBEpraercs mporeccy
ouncTku U kaHan Upteim-Kaparana sBiasieTcsi BEeUHbIM HacaeIueM Ka3aXCKOW CTeIH.

[llectas 3acnyra. B 1949 rony akagemuk K.M. CarnaeB, pykoBoJisl BbI€3HON HAy4HOU cec-
cueii AH Ka3CCP, npoxonusmieii B I'ypreBe (HbiHEIIHEM AThIpay), 0OpaTui BHUMaHHE y4acTHH-
KOB (hopyMa Ha BO3MOXKHBIE TPOMAJIHBIE 3arachl KUAKOTO TOIUIMBA Ha MOJIYOoCcTpoBe MaHreicTay.
OH HEOJHOKPATHO OPTaHW30BBHIBAJI, TOCEIIAT M ITOMOTaj OCHAIIATh HEOOXOIUMON TEXHHKOH, YK-
PEIUIATh CpeACTBAMH M KaJpaMu reojioThdeckue sxcneaunuud. M MHOroe aenanock, 4ToObl Oe3-
JIOJTHBIE, OE3BOIHBIEC, BBKOKEHHBIE COTHIIEM MECTa 3aCesUIUCh JII0JIbMU, YTOOBI TaM Havyana JeicT-
BOBATh JK€Je3Has JI0pOra, MPOMBIIUICHHbIE 00BEKTHI, BeJlb OH 3HAJN, YTO B OyIyIleM BCe OIpaBia-
ercs, Kak OblI0 Korma-To ¢ JKe3kasranom.

Cenpmas 3aciyra. Axkagemuk Carmnaes ciesnajl 3HaYUTeNbHbIN BKJIAJ B pa3BUTHE METAJLJIOTe-
Hun B Kazaxcrane. Ota HOBasg 001aCTh re0JOTHH ObLIA MPEIMETOM HM3YYECHUS MHOTHX M3BECTHBIX
POCCHUICKHX, COBETCKUX U 3apyOeKHBIX YUEHBIX J0 HEro, u kK cepenune 1960-x rogoB Meramuore-
HUS CTalla BeAYUIeH B Hay4HBIX HUCCIEIOBAHUSAX U Pa3pabOTKaxX re0JOTHYEeCKHUX IIKOJI M MHCTUTY-
ToB. 3acnyra Kanpima MiManTaeBuua 3aKkiroyaeTcs B TOM, 4TO, IPOAOIDKAs U pacHIMpsis UCCieno-
BaHUs CBOMX MPE/IIECTBEHHUKOB, OH pa3padoTan 1 000CHOBAJ COOCTBEHHYIO METOJ0JIOTHIO, KOTO-
past mpuBesa K BIEYATISIONINM PAKTUYECKUM pe3ysIbTaTaM.

CarnaeB oTMeuas, 4TO «METAJUIOIeHMsI CTajla BEyLIUM HaIllpaBJI€HUEM Pa3BUTHSI T€0JIOTHYe-
ckoil Hayku B Kazaxcrane. Bce ocTabHbBIE aclIEKThI F€OJIOTUU Pa3BUBAJINCh B TECHOM CBSI3U C Me-
TaJUIOTEHUEN U B paMKax HEe».

OaHMM U3 BBIIAIOIIUXCS TOCTUKEHUH, pe3yIbTATOM MHOTOJIETHUX YCHJIMA MHOTOYHMCIEHHBIX
Hay4YHBIX U MPOU3BOJCTBEHHBIX KOJUIEKTHBOB, CTajla pa3paboTka u co3zgaHue «[IporHo3HBIX KapT
enTpansHoro Kazaxcrana». OTu KapThl OKa3aJuch 00J€e TOYHBIMU U JIOCTOBEPHBIMHU, YEM aHAJIO-
TMYHBIE KapThl, pa3paboTaHHbIE JICHUHIPAJACKMMU YUEHBIMHU JJIs TOTO *e perroHa. ['pynmna kaszax-
CTaHCKHX T€0JIOTOB 1oj pykoBoacTBoM akajemuka K.M. CarnaeBa Obuta ynoctoeHa JIeHMHCKOM
npemun B 1958 rony 3a coszganue 3tux kapt. [Jo cux nmop CarmaeBckue KapThl OCTAKOTCS JTYUIIUMU
10 TOYHOCTH NMPOTHO3UPOBAHUS MECTOPOKIACHUM.

Kanpim MmantaeBny CatnaeB mpooJiKall ABUTaThCs BIEpE, HECMOTPS Ha TOCTUTHYTHIE yC-
nexu. HecoMHeHHO, €ro JuepcTBO B 00JaCTH METAJUIOT€HUH OBLIO IIMPOKO NMPU3HAHO B I€0JIOTH-
YEeCKOM COOOIECTBE, OJHAKO OH MPOJIOJKAT pa3padaThiBaTh M COBEPILIEHCTBOBATH METOJbI MPO-
rHo3upoBaHus. Ero uccienoBanusi CTpEMUINCh OTBETUTH HA BONPOCHI O TOM, KaKW€ MMEHHO IO-
JIe3HbIE UCKOIIAeMbIe CIIEAYET UCKATh, IIe UX MUCKATh, M KOT/1a OHU 00pa30BaluCh. ITH OTBETHI OKa-
3bIBAJIM TOJIOKHUTENbHOE BIUsSHUE Ha Oynymue noucku. brmarogaps «IIpornosnsiM kapram llen-
TpasibHOoro Kazaxcrana», koTopsle Obuld OoJiee TOYHBIMH U JOCTOBEPHBIMH, Y€M KapThbl, COCTaB-
JICHHBIE JICHUHTPAJCKUMHU YYEHBIMU JUIsl TOTO ke pernoHa, K. CatnaeB nmpuOin3uics K BbIBOJAM,
cxoxuM ¢ runote3amu B.U. BepHaackoro u OblT OJMIM30K K PENICHUIO CIIOKHON HaydyHOW 3aJa4yu
O MPOUCXOXKICHUU 3eMJIM U KocMoca. Ero mocneanue paboThl OCTalMCh HE3aBEPUICHHBIMU, U He-
CMOTpS Ha CJIOKHOCTH, ¢ KOTOPbIMH OH cTankuBaics, K. CarnaeB ocTaBajcsi ONTUMHUCTOM U 60pOJI-
cs 3a npaBay. Ero Bkiiag B paznuuHble 00JacTH HAyKHU U €ro MOCTOsIHHAs OopbOa 3a cripaBedsiv-
BOCTb CJIEJIaJId €r0 OJHUM U3 HarOoJiee BhIIAIOIIUXCS U YBAKAEMbIX YUEHBIX.

B 3axirroueHne MOKHO CKa3aTh, YTO JKM3Hb U HaydHoe Hacienue Kanbim MmanrtaeBuua Cat-
11a€Ba SBJISETCS BIOXHOBIISIIOIIMM IPUMEPOM JUIsl HAac BceX. Ero cTpacTh K MO3HAHUIO, YIIOPCTBO
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B JIOCTH>KEHMHM LI€JIEH U MPEJaHHOCTh HayKe MO3BOJIMIIA €My CIIeJaTh 3HAYMTEIbHBIN BKJIaJ B pa3-
BUTHE T€OJIOTHH U KYJIbTYphI HE TOJIbKO Kazaxcrana, HO M BCEro MHPOBOTO HAyYHOTO COOOIIECTBa.
Bynyun BeiaronmMes yuensiM, CaTmaeB Takke ObLI IPUMEPOM YEJIOBEYHOCTH U F'yMaHH3Ma, BCe-
I71a CTPEMSChH JEIUTHCS CBOMMHU 3HAHUSIMU U OTIBITOM C MOJIOABIMU UCCIEA0BATEISIMHU.

Kanpmmm CarmaeB Obu1 mpurnamés B Jlongon B kavectBe aemyrara BepxoBHoro Coeta
CCCP 6puTaHCKUM MMapiIaMEHTOM, TJIe BCTpeTuics ¢ YuHcToHOM Uepuniuiem. Bo Bpems ux BcTpe-
yn pembep-MuHUCTp AHrmuu cripocun K. CarnaeBa: «Bce nm kazaxu Takue OOraTbIpu, Kak BbI?»
Ha s1o oH otBeTnn: «Her, cpenu ka3axoB 51 cCaMblil MAJICHbKHANA, MOM HApOJ HAMHOTO BBIILIE MEHSI.

Cnucok auTepaTypsbi:
1. Meney Capceke. Poguna Carnaea: ¢poroknura / coct. O.B. Tananoa. — Anmarsl — [1aB-
noxap: Kubek xxombl, 1999. — 336 c.; unmn. doroknura nocesieHa 100-nmeruto K.M. Carmaesa.
2. https://e-history.kz/ru/news/show/3890.

VK 159.96
MMCUXOJOTMYECKUE ACIEKTBI CEMENHBIX OTHOLIEHHIA:
AHAJIN3 CTATUCTHUKH BPAKOB M PA3BO/IOB

MocbkuH ILE.
Hayunsit pyxkoBoaurens: Moponenko E.B., K.IL.H., 1OLIEHT
Ky3zbacckuii rocyiapcTBeHHbIN TeXHUYeCKUi yHuBepcuteT umenu T.®. ['opbauesa,
¢umuan B r. [Ipokonsescke, (1. [IpokonbeBck, Poccutickas deneparus)

Annomayusa. B cmamve paccmampugaromesi NCUX0I02U4eCcKUe acnekmsl CeMetHblX OMmHO-
WleHUTl ¢ NOMOWbIO AHAIU3A CMAMUCMUKYU OpaKoe u pazeo0os. Buissnenvt npobremvl pazeo0os
U npedcmasieHvl B03MONCHbIE NPEOONHCEHUSI NO PAPEUEHUIO KOHPIUKMOB 8HYMPU CEMbU.

Kntouesvle cnoea: cemeiinvle omuouieHUs, NCUXON02UsL, CIAMUCMUKA OPAKO8 U paze000s,
IMOYUU, KOMMYHUKAYUS, YKPENJIeHUe CeMEelHbIX C853€el.

Annotation. The article examines the psychological aspects of family relationships by analyz-
ing statistics of marriages and divorces. The problems of divorce are identified and possible pro-
posals for resolving conflicts within the family are presented.

Key words: family relationships, psychology, statistics of marriages and divorces, emotions,
communication, strengthening family ties.

HOH?ITI/IG CCMbJI OHpG}ICJ’ISIGTCSI B3aMUMOOTHOIIICHUAMHAU MC)KI[y IIOKOJICHUAMHU, a TaKXKE€ OCHOB-
HOI\/’I pOJ'II)IO CTapmero IIOKOJICHUA B (bOpMHpOBaHI/II/I nu paSBI/ITI/II/I y MJIaamIero IOKOJCHHUS COITrualib-
HOro 0011ecTBa.

CeMbs, GopmupyeTcst yepe3 WHCTUTYT Opaka. B mcuxonorum Opak MOHMMaeTcs Kak Habop
OIIpEJIeJICHHBIX 00bIYacB, MU(GOB PETYIUPYIOIIUX OTHOIICHUS MeX 1y mapTHepamu [2] (puc. 1).
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Pucynox 1. Cmpyxmypa cemou

CeMbs — 3TO CIIOJKHOE COLHNAJIBHOC O6pa3OBaHI/Ie. MOXHO BBIJIETUTH

MbU (puc. 2).

DYHKUHHK CeMbMU

Hanmenosanue
Ee cymmuocTts
dynxunn
Penponywrunnax Buonoruueckoe BOCHPOH3BOACTBO HacCeJIeHusA —

(or nar. produc-
tio — npouasox-
CTBO)

Ha o6llecTBEHHOM YPOBHE H YJAOBJIETBOpDEHHE
no‘rpeﬁHoc‘ru B AeTAX — HA JIUYHOCTHOM ypOBHEe

Conmannsanum DopMHPOBaAHME UHAHBHAA KAK JNYHOCTH

XoaaficTBeHHO- Beaenune aomamiHero xo3aicTea, yXon 3a AeThb-

GuiToBaA MH ¥ [IPECTAPeJIbIMY YIEHAMH CeMbH

OxoHOMMYecKas |MarepuanbHas TOANEP>KKA HECOBEPILIeHHO-
JIETHUX ¥ HEeTPYAOCHOCOGHLIX YJIEHOB CEeMbH

CouuanbHo- IIpegocTaBieHue ONpeAeIeHHOrO COMATIBHOTO

craTrycHas craryca 4uJeHaM ceMby (HajeseHue Hacaen-
CTBEHHBIMH CTATYCAMHM — HAIMOHAJILHOCTD,
PEeNMUrus M Ap.), BOCIPOM3IBOACTBO COIMANLHON
CTPYKTYpH! ofmecrsa

OmonuonanbHas |OxkasaHMe NCHXOJOrHYECKONW NOANEPIKKU Hie-
HAM CeMbH

3amuTHAR DusuyecKas, 9KOHOMHYECKAaN, ICUXOJOrHYec-
‘Kas 3al[UTA YIEeHOB CeMbH

JyxosHO- PaszsuTHe JUYHOCTH KaXJI0ro YjleHa CeMbH

HpAaBCTBEHHAS

Hocyrosas OpraEusauus PanMOHAJIBHOIO JOCyra, B3a-

umooborainenue HMHTEpeCcOB YJIeHOB CeEMbH

Pucynox 2. Ocnosnule ¢pynxyuu cemvu

OCHOBHBIC (I)YHKI_II/II/I Cce-

Berynnienne B OpauHble OTHOIICHHS B COBPEMEHHOM OOINECTBE BKJIIOYAET YEpeay OIpeje-
JIEHHBIX COOBITHUM: CBUJIAHUS, TTOMOJIBKY, OOMEH KOJIbIIaMH, IIEPEMOHHIO0 OpaKOoCOYETaHUs, MEI0-

BBIN MeCHI[ U T.JI.

Epa‘IHLIe OTHOIICHHA HpECAIoaararoT CO6J'IIO)1€HI/IG OMpECACIICHHBIX HOPM U MOPAJIBHBIX LICH-
HOCTEW, KOTOpBIE CTalNH TPAJAMUIIMEH, TAaKUX KakK LEeJIOMyIpHe 10 Opaka, BEpHOCTb B Opake, 00s3a-
TEJBCTBO MOICPKUBATH M 3a00TUTHCS O CYTIpyTe.

Hakownern, monstue 6paka HEOTIEIMMO OT 3aKOHOB, C KOTOPBIMU OH CBSI3aH: O PErHUCTpaIuu
Opaka, 0 IIpaBe Ha Pa3BOJl MO YBaXKUTEIbHBIM IPUYMHAM, O BO3MOXXHOCTU MpU3HaHUS Opaka puk-
THUBHBIM B Clly4ae 0OHapyKEHUSI MOIIEHHUYECKUX JIEHCTBUH, a Takke 00 OTCYTCTBUH POJICTBEHHBIX
CBSI3EH MEXTy OpauyIONTUMHUCS.

99



B Poccun mMonozplie M101d He TOPOIATCS Y3aKOHUTh CBOM OTHOIIECHHMS, OTKJIQAbIBAs Ha Oosee
MO3JHUM CPOK. DTU U psAA Apyrux (akTopoB 0OYCIOBUIM MaJ€HHUE CEMbHU, KaK COLUAIbLHOTO MH-
CTUTYTa 00ILIECTBA, U3MEHEHHUE €€ MECTa B LICHHOCTHBIX OPUEHTALUAX.

JlJis MOHMMAaHHUS COCTOSHUSI CEMEWHBIX OTHOIIEHUN B HacTrosiee Bpems B Tabmuue 1 pac-
CMOTPUM CTaTUCTUKY OpakoB U pa3BoaoB B PD, B3saTyI0 U3 exeroannka Poccrara.

Tabnuya 1
Bbpaku u pa3Boasl B Poccun
2000 T. | 2010T. | 2020T. | 2021 | 2022r.
Iloka3zarenn
THICSIY
Bpaku 897,3 12151 770,9 923,6 1053,8
Pa3Boibl 627,7 639,3 564,7 644,2 682,9
Ha 1000 yenoBek HaceICHUS
Bpaku 6,2 8,5 5,2 6,3 7,2
Pa3Bojnl 4,3 4,5 3,8 4,4 47

AHanu3upysl CTaTUCTUYECKHE JaHHbIE U3 TaOIMLbI 1, MOKHO YBUIETh, YTO KOJIMYECTBO OpaKoB
CHJILHO U3MEHWIIOCH 32 TO/1bl, JOCTUTHYB MakcumyMma B 1 053,8 Thic. B 2022 r. KonnuecTBO pa3Bo/oB,
HalpOTHB, OCTaeTcsi 6osiee CTaOMIBHBIM C HEKOTOPBIMU Kosebanusimu. B 2022 r. konmuecTBo pa3Bo-
JI0B 1ocTUriio 682,9 Thicsum, 4TO O3HAYAET POCT [0 CPABHEHMIO C NMPEAbIAYIIMMHU rogamu. bpaku Ha
1 000 uenoBek HacelIeHUs TAKXKE IEMOHCTPUPYIOT U3MEHUMBYIO AMHAMUKY. B 2022 r. 310 umncno co-
CcTaBWIO 7,2, 4TO SIBIAETCS caMbIM BEICOKHMM Itoka3areiieM ¢ 2000 r. Pa3soasl Ha 1 000 yenoBek Hace-
JICHUS] UMEIOT aHAJIOTUYHYIO TeHJEHIUIO K cHIkeHuto nocie 2010 r. u nocnenyrouwmii poct B 2022 r.
MoHO czenarb BbIBOJ, UYTO KOJIMYECTBO OpakoB M Pa3BOJOB HE BCEr/a COBNANAET C JMHAMHUKOM
YUCIEHHOCTH HaceneHus. Hanpumep, poct uncia pa3BogoB B 2022 r. MOXKET CBUAETENILCTBOBATh 00
M3MEHEHMSIX B OTHOIICHHUSAX MEXIY IapaMu, BO3MOXHO, O BIMSHUU BHEIIHUX (DaKTOPOB Ha CeMEH-
HBIE€ OTHOLICHHS.

JlaBaiiTe pacCMOTPUM CTUJIM TIOBEACHUS TAPTHEPOB B Opake:

* PaBHOMpaBHBII MapTHEP — KOIJa B ape MPOUCXOJUT PaBHOE pa3/ieieHue MpaB U 00s-
3aHHOCTEH.

* PoMaHTHYECKMI TapTHEP — TaKOW MapTHEP MILET B OTHOIIEHUAX TAPMOHHUHU U B3aUMHOMN
JIFOOBH;

* «Poaurenbckuii» mapTHEp — I HETO XapakTepHa BOCHHUTAaHUE, FMIIEpOIeKa 1 3a00Ta;

" «JleTckuil» mapTHEp — OH TPOSBISET HEMOCPEICTBEHHOCTb, WHOTJA MH(GAHTUIU3M
U Hy)XJaeTcs B 3a00Te U 3alluTe.

* PannoHanbHBIN MapTHEP — OH HECET OTBETCTBEHHOCTH 32 CBOM MOCTYIKU U YMEET KOH-
TPOJIUPOBATH CBOM SMOILIMH;

* Toapumeckuili mapTHep — OH BUIAUT B CYIpyre Apyra, NpPEAIOYNUTAET CIOKONHBIE,
IPY’KECKHE OTHOILIECHMUS;

* HesaBucumblii mapTHEP — OH Yalle BCEro MOAJAEPKUBAET SMOLUOHATIBHYIO TUCTAHIIHIO
B oTHOMICHHSX [3].

3HaHMe ONpENEICHHbIX CTUJIEH MOBeJeHHs B Opake MOMOraeT pa3o0parbcs B IWHAMUKE OT-
HomeHud. Tak ke HeOOXOMMO OTMETUTh, YTO CEMEWHbIE OTHOLICHHS COIPOBOXKIAIOTCA KpHU3HUCa-
MU, YTO ONPEJIETICHHBIM 00pa30M OKa3bIBAET BIMSIHNUE HA B3aMMOOTHOILIEHHUS B Iape.

Takue yuensie kak T.®. Benenra, K.I'. FOur, H.1. Onuduposuy, 3. IpUKCOH U Ap. U3ydalu
CeMeNHbIe KPU3HCHI, T.0. UCCIIeIOBaTeNu B 00yacTu ncuxonorun. Tak Hanmpumep Plazak ommcan nBa
KpUTHYECKHUX nepruoaa. 1IepBblil KpU3UC XapaKTEpU3yeTCsl Ha4yaJoM OTHOIIEHUN B CEMEWHOM KU 3-
HU C MOTEpel POMaHUCTUYECKUX YYBCTB U MPOSBICHUEM HETaTUBHBIX MOIIHA.

Bropoii kpu3uc xapakrepusyercs rIyOOKUMH U3MEHEHUSMH B OTHOIIEHUSX U MPOSBISAETCS
MIpUMEpPHO Mexkay 17-25 romamu COBMECTHOW *U3HH. JlaHHBIM KPU3UC MOXKET JJIUTHCS HECKOJIBKO
JeT W CBA3aH OH C HMOILMOHAIBHOM HECTaOMIIBHOCTBIO, CTpPaxaMM, YYBCTBOM OJIMHOYECTBA
(T.K. MOXET HpOsBIATHCA 3(P(PEKT «OmycTeBIIEro THE3/1a», KOrAa IETH NOKHIAKT OTYUH J10M
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U CYNPYTH OCTAIOTCS BABOEM. Tak K€ 371eCh MOXKET MPOSIBISTHCS M JTMYHOCTHBIN KPU3HC, KOTOPHII
MOJKET COTPOBOXKIATHCS CTPEMIICHUEM MAapTHEPA K HOBBIM OTHOIICHUSIM.

BreigenuM OCHOBHBIC MPUYHHBI Pa3BOAOB: KOH(IMKTBI, OTCYTCTBHE OOIICHHUS, HEBEPHOCTH,
(buHaHCOBBIC TPOOIIEMBI, PA3INYHS B IIEHHOCTSIX M JKU3HEHHBIX IENSAX, MPOOJIEMbl B CEKCYaIbHOM
cdepe, a Tak:ke HeCIIOCOOHOCTh pa3peniaTh KOHMINKTH U MPUHUMATh KOMIIPOMUCCHL. B cBOIO oue-
pens B.CaTup BbIIETSET NECSITh KPU3UCHBIX TOYCK B PA3BUTHH CEMEHHBIX OTHOIICHUH.

JUist perieHus 3TuX MpoodJIeM MCUXOJIOTH PEKOMEHYIOT CIIEAYIOUINE MOIXO/bI:

" pa3BHBATh HABBIKH OOIICHUS W CIIYIIAHWsS MMapTHEPa, YMEHUE BBIPAXKATh CBOM YyBCTBA
¥ IOTPEOHOCTH, HE OOBUHSS APYTHUX;

" y3y4yaTh W pPa3BUBATh HABBIKK B 00JacTH KOH(IMKTOJIOTHH, pabOTaTh C SMOIMOHAIb-
HBIM (POHOM;

" [POUTH CEMEHHYIO IICUXOTEPAIHIO;

" 3aHATHCS CAMOIIO3HAHUEM M CAaMOPA3BUTHEM.

" YyeCTHO OOCYXJaTh NMPUYHMHBI HAPYIICHUs JTOBEpHUs, padOTaTh HaJl BOCCTAHOBICHUEM
3TOr0 BAKHOTO KOMITOHEHTA OTHOIICHHIA,

" OmpeneNaTh OOIIKeE IeTH U IPaBUIIa KU3HH, CO3/IaBaTh IJIAHBI HA COBMECTHOE OyyIee.

Bonee riry0okwii aHaIM3 IPUYKH PA3BOIOB U MHAUBHIYAIBHBIN IMOAXO0/ K PEHICHHUIO TIPOOIEM
Ha OCHOBE IICUXOJIOTUYECKUX 3HAHUHN TIOMOTAIOT ITapaM HAHTH ONTUMAJIbHBIC PEIICHHUSI U BOCCTaHO-
BHUTh TAPMOHHWYHBIC OTHOIICHHUSI.

CeMeiiHbIC OTHOIICHUS UTPAIOT OOJBIIYIO POJIb B JKU3HU JIFOJICH W BIMSIIOT HA MX OMOIHO-
HaJIbHOE OJIarormnoiryyme, MCUXO0JIOTHYecKOe COCTOSTHHE W KayecTBO KHU3HH. [loHMMaHue TCHXOJI0-
THYECKUX aCIEKTOB, MPOOJIEM M BO3MOXKHBIX PEIICHUH CEMEHHBIX OTHOIICHUH SIBISICTCS KIIFOUOM
K CO3JJaHUIO TIPOYHBIX, TIOACPKUBAIONINX U TIPOYHBIX CEMEHHBIX OTHOIIICHUH.

HccnenoBanusi B 00JIACTH TICUXOJIOTUU CEMbH MO3BOJISIIOT pa3paboTath d3PPEKTHUBHBIE CTpa-
TEruy MOJICP>KKH CEMEHHOr0 OJIaronoIydusi, COJCHCTBUS Pa3BUTHIO HABBIKOB OOIIEHMS, pa3perie-
HUSl KOH(DJIUKTOB M YKPEIUICHUsI B3aUMOIIOHMMAaHUSI MEKIY cynpyramu. HeoOxomumoe BHUMaHUE
K TICHXOJIOTHYECKHM AaCTIeKTaM CEMEHHBIX OTHOUICHHWH IOMOTaeT co3AaTh 0oJjiee TapMOHUYHYIO
U CYACTJIMBYIO CEMEHHYI0 OOCTaHOBKY.
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VJIK 929
A TALENTED PERSON IS TALENTED IN EVERYTHING

Spravtsova M., Tumabaeva D., Tezekbaeva G.A., english teacher
KSU "Secondary school No. 9",
(Ekibastuz, Republic of Kazakhstan)

Annomauun. B cmamve npedcmaenena kpamkas 6uozpagus u ponv Kanviwa Hmanmaesuua
Camnaesa 6 pazsumuu Kazaxcmana.
Knroueewie cnosa: K. Camnaes, Ponv 6 ucmopuu, 125-1emue co ous posscoeHusl.

Annotation. The paper presents a brief biography and the role of Kanysh Imantayevich
Satpayev in the development of Kazakhstan.
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As part of the celebration of the 125th anniversary of the birth of Kanysh Imantayevich
Satpayev, our school is hosting a series of events dedicated to this occasion: class hours, round ta-
bles, lessons, publication of wall newspapers, book exhibitions that any student can visit. The stu-
dents of the school actively and comprehensively study his biography and achievements.

Kanysh Imantayevich Satpayev was an extraordinary person, endowed with a wealth of
knowledge, outstanding abilities, and tireless dedication to serving his homeland (Pic. 1). His re-
search and discoveries were of great importance for the development of the mining industry and the
economy of the country. Let's consider the history and some examples of his work in this field.
K.I. Satpayev began his career as a geologist in the 1930s, participating in expeditions to study the
geological structure of Kazakhstan. His early research allowed him to discover a number of promis-
ing ore-bearing regions in the region. One of K. Satpayev's most significant achievements was the
discovery of uranium deposits in Southern Kazakhstan in 1948. This discovery made Kazakhstan
one of the world's largest producers of uranium and had a significant impact on the nuclear industry.

K. Satpayev also made contributions to the discovery of new metal deposits such as copper,
lead, and zinc. His research helped identify prospective areas for exploration and extraction of these
valuable resources.

Picture 1. Foto K.I. Satpayev

Kanysh Imantayevich discovered the Ulytau-Dzhezkazgan copper ore deposit, which is one of
the three largest in the world. In 1956, the President of the Academy of Sciences of the Kazakh So-
viet Socialist Republic, K. Satpayev, divided the territory of the republic into 11 regional complexes
based on the criteria of techno-economic directions. Among the common tasks of researching the
regions, he identified the main ones: development of energy resources of the Irtysh; oil deposits of
the Urals-Embinsky region and the Mangyshlak Peninsula; further development of coal mining in
the Karaganda basin and Ekibastuz, oil exploration in the Turgai depression.

In addition to his field expeditions, the great scientist wrote such works based on his research
as "The Dzhezkazgan Copper Ore District and Its Mineral Resources,” "Mineral Resources of Ka-
zakhstan and Their Development Over 20 Years," and "Achievements of Geological Science in Ka-
zakh SSR Over 20 Years." Copies of these works are currently preserved in many libraries across
Kazakhstan, including state libraries.

Thanks to the efforts and work of K. Satpayev, on June 1, 1946, the official opening ceremo-
ny of the Academy of Sciences of the Kazakh SSR took place, which had a positive impact on the
development of science in our republic.

"The talented individual is talented in everything" — this quote accurately reflects the multifacet-
ed personality and diverse scientific interests of the eminent Kazakh scientist, geologist, academician,
and prominent public figure, whose name is associated with tremendous achievements in both domes-
tic and global science. It is impossible not to admire the variety of fields of human endeavor in which
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he excelled. His scientific activities were not limited to the study of minerals in his country alone. In
addition to this, the professor engaged in linguistics and the culture of his native people, translating
Russian books into Kazakh to enlighten those who were not yet literate at that time.

K. Satpayev devoted all his efforts to the study of the Kazakh and Russian languages. Even
while undergoing treatment for tuberculosis in Bayanaul, Kanys Satpayev embarked on writing
a textbook on algebra for schools with Kazakh-language instruction, which he completed in 1924.
This textbook became the very first school mathematics textbook in the Kazakh language [1].

"Where there is language, there is folklore and literature.” Academician Kanysh Imantayevich
Satpayev once wrote: "In those days, | was young and had a certain inclination towards lyricism.
But lyricism is a dream that inspires a person to persistent, spiritually enriched labor.” These words
help to understand much about the spiritual connections of the scientist with the artistic, poetic
world of his and other peoples. And this was one of the most shining facets of his encyclopedic
knowledge, a feature of his outstanding creative personality [2].

During his student years, the young scientist's interest in folklore and works of literature in-
tensified. The preserved program of one of the poetry evenings in which Kanysh Satpayev partici-
pated indicates his great love for the works of Abay Kunanbayev. There, he recited Abay's poems
by heart and performed several musical pieces on the mandolin. Additionally, Academician
M.P. Rusakov recounted how K. Satpayev eagerly asked his acquaintances to sing unfamiliar songs
to him. Thus, from a young age, he cultivated a love and respect for native songs and ancient leg-
ends. Many of his insights and predictions about literature and art were significant in the scientific
exploration of various philological and art-related issues [3, c. 563].

K.l1. Satpayev's first printed work in the field of literature was "Obagan"” — an essay telling the
story of Lake Obagan, where a tragedy unfolds between two lovers, interspersed with a series of folk
verses. It was signed by Bayshuak, which means "Wealthy World" — a pseudonym with deep meaning
in poetic context. It is noteworthy that the story was not only in written form but also became part of
Kazakh song and musical culture. Soon after, the song was translated into Russian by Satpayev himself
and then sung for the folklorist composer V. Zatayevich. The song was first transcribed into musical
notation and published in the collection "500 Kazakh Songs and Kuys." [3, c. 565].

The publication of the epic "Er Edige"” took place in Moscow in 1927. In this work, Kanysh
provides a comprehensive analysis and scientific assessment of the brilliant heritage of the Kazakh
people — "Er Edige." Although this work led to unjust accusations against the academician, the epic
received very high praise in the report by I.1. Meshchanyinov and E. Ismailov.

"Er Edige" and the letters of K. Satpayev are among the most important sources for studying
the socio-political situation of that time, to understand the worldview and positions of the scientist
on various issues across different spheres of life among the Kazakh people in the past.

These two works are among the most valuable contributions to folklore studies and literary
criticism. They once again demonstrate the breadth of his knowledge and how closely he cared
about the development of the science of rich folklore and literature of the Kazakh people. His name
is still often mentioned in literature and art as a symbol of the achievements of Kazakhstani science
and culture.

From this, we can confidently assert that Kanysh Imantayevich Satpayev is a shining example
of a scientist whose work has had a significant impact on the development of science and culture
not only in Kazakhstan but also on a global scale. Kanysh Imantayevich Satpayev has left an indeli-
ble mark in the history of Kazakhstan, and his name rightfully occupies an honorable place among
the great scientists and cultural figures of the country. He was a part of the Kazakh people who
fought for the preservation of traditions, language, and heritage, for its development. His scientific
discoveries and cultural achievements continue to inspire and awe us to this day. K.I. Satpayev is
a symbol of true genius, whose work and social influence will live forever.
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Mektep, 2019 — 241 p.
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VJIK 33.42
YKOHOMWYECKHUE MPOBJEMBI ITIPOKONTLEBCKA

CyxanoBa A.A., [lossnnaesa E.M.
Hayunslii pykoBonuTens: Mansimesa A.B.
Kysbacckuii rocyaapcTBEHHBIN TeXHUUYECKUA yHUBepcuTeT uMeHu T.d. ['opOadera,
¢umman B 1. [Ipokomnbsescke, (T. [IpokonbseBck, Poccuiickas denepars)

Annomayusn. B oannotl cmamve paccmampusaromcs IKonomudeckue npoonemul copooa Ilpo-
Konvescka. M3yuaemcs mekywjas 5KOHOMUYECKAs CUMYayus, GblAGNIAIONCL OCHOBHble NpoOiembl,
C KOMOpbIMU CMAIKUBAIOMCA JHCUmenu u Ouznec 8 3mom pecuone. Auanusupyiomcs (hakmopeol,
gnuUAWUe HA pazeumue SKOHOMUKU 20po0d, U NPednazaromcs nymu peulenus: 0 ViIyyuleHus IKo-
HOMUYECKOU 00CMAaHo6KU 8 pecuone.

Knrouegwle cnoea: Dxonomuueckue npobnemsi, [Ipokonvesck, pecuoHaibHas IKOHOMUKA, CO-
YUATbHO-DKOHOMUYECKOe pa3gumue, UHQPacmpykmypa, yCmoudugoe pazgumue.

Annotation. This article explores the economic issues of the city of Prokopyevsk. The current
economic situation is examined, identifying the main problems faced by residents and businesses in
this region. Factors influencing the city's economic development are analyzed, and proposed solu-
tions to enhance the economic situation in the region.

Key words: Economic issues, Prokopyevsk, regional economy, socio-economic development,
infrastructure, sustainable development.

T'opon IIpoxonbeBck pacnonoxeH B Kemeposckoit oOnactu Poccuu. 910 KpynHBIH MPOMBILI-
JICHHBIA LEHTP, OCHOBaHHBIN B Haudase 20 Beka. [opoj siBisieTcs OHUM U3 KPYNMHEHIINX LEHTPOB
n06br4u 1 nepepabotku yrist B Poccun. Emé IIpokonbeBck M3BECTEH CBOMM MAIIMHOCTPOUTEINb-
HBIM U METAJTypruueCcKUM KOMIUIEKCOM, a TaKXKe IPYTMMHU OTPACIISIMU TPOMBIIIJIEHHOCTH.

T'opon umeer pa3BUTYI0 HHGPACTPYKTYPY, BKIItOUas TPAHCHIOPT U colMaibHyio chepy. IIpo-
KOTIbEBCK SIBJIIETCS BaKHEUIIUM SKOHOMUYECKUM LIEHTPOM PErHOHA M UTPaeT 3HAYMTENIbHYIO POJIb
B IIPOMBINIIEHHOM pa3Butun Kys0acca.

OpnHako, KaK U B IpYyruX ropojax, B IIpokonbeBcke ecTb 5JKOHOMUYECKUE U COLIMANIBHBIE TIPO-
0JeMBbI, KOTOpbIE TPeOyIOT BHUMAaHUS U PEIIEHUs CO CTOPOHBI MECTHBIX BJIAcTell U skcrepToB. Pac-
CMOTpEHHE 3TUX NMPOOJIEM U peain3aliusi COOTBETCTBYIOIINUX Mep YIydllaT KHU3Hb TOPOXKaH U OynyT
CHOCcOoOCTBOBATH JajbHEMNIIEMY PAa3BUTHIO TOPOA.

N3yuenne cutyanuu B [IpokonbeBcke BaXKHO U aKTYaJIbHO IO CIIEIYIOIIUM IPUYHHAM:

1. DxoHoMuueckuid moteHuuan: [IpokombeBCcK ClIaBUTCS CBOMM IPOMBILIUIEHHBIM KOM-
IUIEKCOM, OCOOEHHO YTOJIbHOM MPOMBIIUIEHHOCTIO. AHAIN3 SKOHOMUYECKON CHTyalluu ropoja mo-
3BOJISIET BBISIBUTH KJIFOUEBBIE OTPACIU, MPOOJIEeMHbBIE 30HbI, a TaKXKe MOTEHIUAIbHbIE BO3MOKHOCTH
Pa3BUTHS HOBBIX HAIPABICHUH.

2. CommanpHas cocrapisronias: M3yyas ypoBeHb 0e3paO0THIIBI, HU3KYIO 3apa0OTHYIO TTa-
Ty, JeMorpapuueckue Mpouecchl U JAPYrue COLHaTbHO-IKOHOMHUYECKHE ACIEKThl, Mbl MOXEM I10-
HSATH COBPEMEHHOE IOJIOKEHUE HACETICHUS TOpo/ia, €ro MOTPEOHOCTH U MPOOIIEMBI.

3. UndpacTtpykTypa U YCIOBUS KU3HU: AHAIU3 po0i1eM HHPPACTPYKTYpbI, TAKUX Kak CO-
CTOSTHUE JIOPOT, KOMMYHHKAIIM, KOMMYHAJIbHBIX YCIYT U KUJIbs, TIO3BOJSET TpaXkJaHaM YBHJIETh
ypOBeHb KOM(OpTa U y100CTBa MPOKUBAHMSI, @ TAK)KE BBIIBUTH HEOOXOAMMBIE YITyUIICHHUS.
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4. Crparernueckoe miaHupoBanue: VccinenoBanue TEKYIIETO COCTOSHUSI TOPO/ia TIOMOYKET
B pa3paboTKe JOJITOCPOUHBIX CTPATEruil pa3BUTHSL, ONPENEICHUH PUOPUTETOB U MEpP YCTOHUHBOIO
SKOHOMMYECKOT'0 U COLIMAJILHOTO IIporpecca.

5. KonTeker nepemeH: B KOHTEKCTE 3KOHOMHYECKHUX CAaHKIMI M M3MEHEHHI Ha MUPOBOM
pPBIHKE Ba)KHO MOHMMATh, C KAKMMHU MPOOJIEMaMH CTAJIKUBAIOTCS MECTHAsi SKOHOMUKA U OOILECTBO
Y KaK K HUM aJalTHPOBAThCS.

Yro kacaercs cutyanuu B [IpokonbeBCke, Mbl U3YUNIIN KaXK/IbIM U3 IEPEUUCICHHBIX aCIIEKTOB
U UX CBA3b C SKOHOMHKOM 1 001mecTBoM. Huxke rpencraBieHa BO3MOXKHAsL CTPYKTypa:
1. CHuxeHre YpOBHSI MHBECTHUIIMI B SKOHOMUKY ropojia:
* AHanu3 TEKYILEro COCTOSIHUS MHBECTULIUN B TOPOJIE.
* BruBienue (pakTopoB, BIUAIOMUX HA HEAOCTATOK MHBECTHUIIHHA.
= [Ipeanaraemble cTpaTeryuu MO MPUBICYECHUIO HHBECTUIIUH.
2. Poct 6e3paboTHIIbl M HU3KUE 3apIUIAThI:
» l3ydyeHue cTaTUCTUKH 110 Oe3paboTUIlI U 3apabOTHOM I1aTe B TOPOJE.
*  AHanu3 Npu4yuH pocta 0e3paboTHIBI M HU3KOH 3apabOTHOM TUIaTHI.
= [IpeanoXuTh MEPHI O CHIKEHUIO 0€3pa00TULIBI U YBEIIUYEHHUIO JOXOJ0B HACEICHHUS.
3. CHMKEeHME TPOMBIIIJIEHHOTO IIPOM3BOJICTBA U €T0 BIMSHUE Ha SKOHOMUKY TOpoJia:
* OueHKa TUHAMHUKU TPOMBIIIIEHHOTO ITPOU3BOACTBA B TOPOJIE.
* V3yuuTh NOCIEACTBUS CIa/1a IPOU3BOACTBA JUIsl SKOHOMUKHU U HACETICHUSL.
= [IpeanoxxeHue Mep MO CTUMYIUPOBAHUIO IPOMBIIIIIEHHOTO CEKTOPA.

4. IIpoOneMbl HHPPACTPYKTYPHI:

* AHanu3 COCTOSIHMSI JOPOXKHBIX CETEeH, KOMMYHHUKAINKM, HHPPACTPYKTYpPhl U IPYTHX
ACIIEKTOB.

* BrigBneHHE KIIOYEBBIX TPOOJIEM U UX BIUSHUE HA TPAXKIAHCKYIO JKU3Hb.

= [IpenioxxeHue Mep Mo yay4dieHUu0 UHPPACTPYKTYPHI.

5. demorpaduueckue npooIeMsbl:

* UccnenoBanue neMorpauyeckod CUTyallud ropoja (OTTOK HaceJIeHHs, 0
IIEHCUOHEPOB).

*  AHaJu3 MOCJEACTBHUI I )KOHOMUKH M COLUATIbHOM C(hepHl.

= [Ipemiaraemele CTpaTeruy MPeooIeHHs JeMOorpapuuecKux npoodaem.

6. BausiHue S5KOHOMUYECKUX CAHKIMM Ha pa3sBUTHE MECTHON SKOHOMUKH:

* J3y4nTh NOCIEACTBUSA IKOHOMUYECKUX CAaHKIUH NI TOpOJa.

* AHanu3 BIUSHUS CAHKIMM Ha KIIIOYEBBIE OTPACIU SIKOHOMUKH.

= JIpensnoKuTh MEPHI N0 CMIATYEHUIO HETAaTUBHBIX MOCIEACTBUN CAHKIIAM.
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YK 622.8
PA3PABOTKA ITPUBOPA JJIS1 KOHTPOJIA 3AIIBIVIEHHOCTH
N UHTEHCUBHOCTHU IIBIVIEOTJIOXKEHUSA B YI'OJIBHBIX ITAXTAX

Tpyounsina /I.A., Kozios P.JI.
Kysbacckuii rocyaapcTBEHHBIN TeXHUYECKUA yHUBepcuTeT uMeHu T.d. ['opOayera,
(HAJI UTIIMCK), (r. KemepoBo, Poccuiickas ®enepariusi)

Annomayun. B oannoii cmamve npedcmasienvl 000CHO8AHUE U Pe3yIbmamyvl UCHbIMAHUU
cucmembvl HeNnpepblBHO2O ABMOMAMUYECKO20 KOHMPOIS 3ANbLIEHHOCMU U UHMEHCUBHOCMU Nblile-
OMIOIHCEHUSL KAK NOOCUCMEMbL MHO20QVHKYUOHANLHOU CUCmeMbl 0e30NACHOCU Y20 IbHOU WUAXTbL.
B cs53u ¢ mpebosanusmu HOBbIX HOPMAMUBHBIX OOKYMEHMO8 NOKA3AHO, YMO CUCTEMbl HOBO20 NO-
KOJIeHUsl C UCKYCCMBEHHbIM UHMEIEKMOM MO2YM UCNONb308AMbCA OJIsL OCYUIeCMBIeHUsl KOHMPOis
COCMOAHUSL AIPOOUHAMUYECKOU De30NACHOCIU HA 20PHOO00BIEAIOWUX 0OBEKMAX 6 PedtcuMe pedib-
Ho20 epemeHu. Taxue cucmemvl NO3B0NAIOM USMEPAMb DYHOAMEHMATbHbIE hu3uecKue napamem-
Pbl, GIUAIOWUE HA OCANCOCHUE NbLIU, OUCHEPCUOHHBLIL COCMAS, GIANCHOCHb 8030VXA, KOHYEHmMpa-
YUIo NblIU, pacxoo 8030yxd.

Knrwouesnvie cnosa: yzonvhas waxma, nvlieomiaodiCceHus, 3anblieHHOCMb, 0e30NACHOCb, OUC-
nepcHulll cocmas, waxmuvie ucnoimanus, npubop CKHUII, uckyccmeennwiii unmeniexm, napamem-
Pbl, MHO2OQYHKYUOHATIbHASL cucmema Oe30nacHOCIU.

Annotation. This article presents the rationale and test results of a system for continuous and
automatic control of dust content and dust removal intensity as a subsystem of a multifunctional
safety system of a coal mine. In connection with the requirements of new regulatory documents, it is
shown that systems of a new generation with artificial intelligence can be used to monitor the state
of aerodynamic safety at mining facilities in real time. This allows us to measure fundamental phys-
ical parameters that affect dust deposition, dispersion composition, air humidity, dust concentra-
tion, and air flow.

Key words: coal mine, dust deposition, dustiness, safety, dispersed composition, mine tests,
SKIP device, artificial intelligence, parameters, multifunctional safety system.

C yBenuueHueM JTOOBIYM YIJIsl BO3pACTaeT Harpy3ka Ha yrojbHble NMPEIIpUATHs], YTO NIPUBO-
JUT K POCTY MbLIEOOpa30BaHMs P Pa3IMUHBIX FTOPHBIX padorax. OOpazoBaHuE MbUIK B Mpoliecce
JeSITeIbHOCTH Ha TOPHBIX MPEANPHUITUAX OKa3bIBaeT BPEJHOE BO3ACHCTBUE HA 3710pOBhE PabOTHH-
KOB, yBEJIMYMBasl pUCK MpodeccnoHalbHbIX 3a00JIeBaHUN JbIXaTeNbHbIX opraHoB. CoryiacHo 1. 22
ITpaBua 6€30MaCHOCTH B YTOJIBHBIX IIaXTaX COBPEMEHHbIE MHOTO(QYHKIIMOHAIbHbBIE CUCTEMBI O€30-
nacHocTd (M®CB) yronpHbBIX MIaXT JAOKHBI BKJIIOYATh B CBOM COCTaB IMOJICHUCTEMY, OOECIEUH-
BAIOIIYI0 MOHUTOPUHT MapaMeTpoB 0€30MaCHOCTH LIaXThl U MPEAYNPEKICHUE YCIOBUI BO3HUKHO-
BEHMS OIACHOCTH a’pOJIOTMYECKOTO xapakrepa, a coctaB MOCDH nomkeH mpeaycMaTpuBaTh KOH-
TpOJIb a’posiorudeckoil 6ezomacHocT. [IyHKT 23 AaHHBIX MpaBMl OE30MACHOCTH 3aKpEIUIseT Tpe-
6oBaHKe 0 HE0OX0AUMOCTH cooTBeTCTBUSI M®PCH HOopMaM B 00JaCTH IPOMBILIUIEHHON 0€30macHo-
CTHU U TEXHUYECKOTO PETyIUpOBaHMs, 00ECIIeUeHUs eIMHCTBA CPECTB U3MEPEHUN U CTaHIapTOB Ha
B3pPbIBO3AIINIIEHHOE 3JIEKTPOOOOpYI0BaHUE, ABTOMATU3UPOBAHHBIE CHCTEMbI YIIPaBJICHUS, WH-
(opMaIoOHHbIE TEXHOJIOTUH, U3MEPUTEIbHBIE CHCTEMBI U Ta30aHAIMTHYECKOe o0opynoBanue [1].
Baxxno Taxxke o0ecreduTh CUCTEMbl aBTOMAaTHUYECKOT0 U3MEPEHUS KOHIIEHTPAIMK NbLIU U 1epeaa-
4y JIaHHBIX 0 0€30MMaCHOCTH B pealbHOM BPEMEHH JUIsl MUHUMM3AIUU PUCKOB.

JIis  KOHTpOJIE HaJM4usl B3PHIBOONACHOIO KOJMYECTBA OTJIOKUBILIEHCS YIrOJBHOM MbUIM
B TOPHBIX BBIpabOTKax pa3zpaboTaH psja nprbopos: B Ilonbiie — noprarusHeiil «MHmabap»; Ha Y-
pauHe — nepeHocHoi panunounsotonHsii KOP-1 u KITP-1M; B Poccun — I1PU3, UKAP, JUII-1; BO
Opanmuu — MPS1-100 (Environnement); 8 Utanmun — MPS 100 (ELRKOS SpA); B CIIIA — Mass
Monitor RDM-101, RDM201, RDM-301; B I'epmannu — Beta-Staubmetr, Staubmonitor, FH-62A, FH-
62C; B Hunepnanngax — 6erta-monutop mbut moa. F-701-20 (Umwelt — und Prozeme technik GmbH).
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OnHako B JIaHHBIX U BO BHOBb CO3/IaBAEMBIX COBPEMEHHBIX MPUOOpax HET (PYHKIUH 110 aBTOMATHYe-
CKOMY OIpEJICIICHII0O HHTEHCHBHOCTH MBLUICOTI0KEHHS U JUCIICPCHOHHOTO cocTtaa [2], [3].

Jnst co3nanusi HOBOTO MPHOOpa KOHTPOJIS 3albUIEHHOCTH M MBUICOTIOKEHHUS HEOOX0IUMO HC-
ClIeZIOBaTh 3aKOHOMEPHOCTH MpOliecca MbUICOTIOKEHUSI YTOJbHOM MBUIM B BO3AYyXE, YYUTHIBAs pa3-
JMYHbIe (PAaKTOPBI, BKIIOYAs MApKY YIJIsl, TEXHOJIOTHUECKHE MTapaMeTphl U aTMOC(EpHbIE YCIOBUSI.

Bo Bpems npoBeieHHs UCCIIEOBAHMI B IIaXTaX OJHOBPEMEHHO C 0TOOPOM MpoO Ha MOAJIOXK-
KU PETUCTPUPOBAIN CPEIHHE 3HAYCHHS ITOKA3aHWM CTAI[MOHAPHBIX JATYUKOB 3aIbUICHHOCTH.
BcenenctBue yero ObUTM MOJyYEHBI 3aBUCUMOCTH MHTEHCHUBHOCTH IBUICOTJIOKEHHSI OT 3allbUICH-
HOCTH BO3JlyXa U PaCIpeesIeHHs STOW MHTEHCUBHOCTH IO BBIPAOOTKE.

CpaBHeHHE PACUYETHBIX 3HAUEHUNM MHTEHCUBHOCTH MbUICOTIONKEHHS, JAHHBIX, MOTYy4YECHHBIX
M0 TO/JIOKKAM M 1O pe3yjbTaTaM IepecueTa KOHLEHTPAIMH BUTAIOUICH MBUIM C MOMOIIBIO IBYX
natyukoB M3CT-01 moaTBepausao XOpOUIyH0 CXOJMMOCTb PE3YJIbTATOB IIAXTHBIX MCIBITAHUN
Y PACYETHOI'0 MeTO/1a (IOrPEeUIHOCTh HaXoAWIachk B Ipeaenax + 16+24 % B 3aBUCMMOCTH OT Juana-
30Ha). PacueTHbIe 3HAYCHHUS TPEICTABIICHBI B [4].

Takum oOpazom, B pe3yibTaTe aHAIM3a MPOBEICHHBIX HCCIEIOBAHUI OBUIO BBISIBICHO, YTO
JUI ompejeneHuss 6a30BOro Moka3aTenss YPOBHS MbUIEB3PHIBOONACHOCTH B TOPHBIX BbIpabOTKax
YrOJIBHBIX MAXT HEOOXOIUMO U3MEpPATh MHTEHCHBHOCTH IBUICOTIONKEHHUS OT OJHOTO MCTOYHHUKA
WHTEHCUBHOTO TBUIEBBIIEICHUS 10 Apyroro. [jis sToro TpeGyercss y4UThIBaTh KOHIICHTPAIMIO BU-
TalOMIeH NBUIH, PACHpEICNICHHE €€ TUCIEPCHOTO COCTaBa, BIAXHOCTH, TEMIIEPATYPYy M CKOPOCTH
JBUKEHHSI BO3yXa. JTHU MapaMeTphl SIBISIFOTCS BaKHBIMU IPU OMPENICTICHUH YPOBHSI IIBLIEB3PHIBO-
OTMAaCHOCTH ¥ TIOMOTAIOT NMPHHUMATh COOTBETCTBYIOIINE MEPHI MPEIOCTOPOKHOCTH sl oOecrede-
HUs 0€30MacHOCTH PAaOOTHUKOB U MPEAOTBPAILICHUS BO3MOKHBIX aBAPUIHBIX CUTYAILIUN.

OnTryeckuii METOT M3MEPEHUs JUCIIEPCHOTO COCTaBa M KOHIEHTPAIIMH ad3PO30Jisi HE BO3CH-
CTBYET Ha YAaCTHIIbI, HAXOASIIUECS B MIOTOKE, CKOPOCTh U3MEPEHHSI TO3BOJISIET IPOBOAUTD €T0 B pe-
KHMME PEalbHOTO BPEMEHHU.

Pe3ynbTaThl MpoOBEACHHBIX UCCIEIOBAHUN MO M3YUYEHHUIO 3aKOHOMEPHOCTEH MBLICOTIOKEHHS
OBUTM peaTM30BaHbl B CHCTEME HENPEPHIBHOTO aBTOMATHUYECKOTO KOHTPOJIS 3albUICHHOCTH W WH-
TEHCHBHOCTH TbUIeOTIOKeHNH — npudopa CKUIT (pucynok 1) [5].

30HAUPYIOLLMIA
ny4oK

cuctema
NO3UUMOHNPOBaHUA
nasepa

rpynna
DOTONPUEMHUKOB

Pucynox 1. Cxema npubopa CKUII [5]

Pa3pa60TaHHas[ HWHHOBallMOHHAA CHCTEMA, OCHOBAHHAsA HA HCIIOJIB30BAHWHN HMCKYCCTBCHHOI'O
WHTEIUIEKTa, MPEIOCTaBIsIeT BO3MOKHOCTh MPOBOJIUTh M3MEPEHUs 0a30BbIX (PU3UYECKUX IapaMeT-
POB, KOTOPEBIC BJIHAIOT HA IMPOLECC MBUICOTIOXKCHUS. Ot nmapaMeTpel BKIIHOYAKOT lII/ICHepCHI)II\/’I CO-
CTaB, KOHIIEHTPALIMIO MbLIM, CKOPOCTh BO3YIIHOTO MOTOKA U Apyrue. CucTteMa OCHOBaHa Ha CaMo-
oOyJaromiencss UICKyCCTBEHHOW HEMpPOHHOW CEeTH, KOTOopas aBTOMAaTHYECKH OIIEHWBAET BCE JIOMU-
HAHTHBIE TApPaMETPBl OKPYKAIOUIEH Cpeabl U AMHAMUKU MOJIMIUCIEPCHON CUCTEMBI. JTO NO3BOJISIET
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¢ MUHUMAaJIBLHOU NOrpCIIHOCTBIO OMPCACIINTG UHTCHCUBHOCTDL MBIICOTIIOKCHUSA U O6Y'-II/ITL CUCTCMY
MIPAaBUIILHO OLIEHUBATh YPOBEHD MBUICOTIOKEHUS MPH MOCTOSIHHO MEHSIOLINXCS BHEIIHUX YCIOBUSX.

[MpuanmumuaneHas cxema npeanaraemoro npudopa CKUII nmpencraBiena Ha pucyHke 2, Tae
MOKa3aH aJIrOPUTM Mepesadyn U 00pabOTKU CUTHAJIOB.
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Pucynox 2. lpunyunuanvuas cxema npubopa CKUIT
¢ NpUMeHeHueM UCKYyccmeenno2o unmeniexkma [4]

VY mudpoBoro 6;0ka cOopa TaHHBIX €CTh BO3MOKHOCTH MOJIYYCHHS JAHHBIX U3 CUCTEMBI, MC-
MOJIb3Ysl KOMaH/bl MOCIIEI0BATEIbHOTO MPOTOKOJIA WIIM 3alUChIBas UX aBTOMAaTHUECKU B PEXHUME
peasibHOTrO BpeMeHu. MH(popMalins BBIBOIUTCS HEMOCPEICTBEHHO HA SKpaHE MOHUTOpPA B YA00HOM
¢dopmare — B BHJIE JHarpaMM, KOTOpble OTOOpaXkaroTcs Ha 3KpaHe oreparopa. s paboTsl mpo-
rpaMMbl HeoOxoJMMa MHGpOpMaIus, Takas Kak KOJWYECTBO M HOMepa HU(POBBIX U aHAIOTOBBIX
KaHaJIOB, MEPHOJ TUCKPETU3ALUH, TPOJOKUTEILHOCTh U KOJTMYECTBO CEAaHCOB M3MEPEHUIl, Kalno-
pOBOYHBIE JaHHBIE U Japyrue. Bece st nanHble conepkarcs B data — ¢aiinax, KOTOpbIE SBISIOTCS
1aT(opMON TaHHBIX U MO3BOJIAIOT MOTYYaTh UH(OPMAIIMIO B PEKUME OHJIAWH U C UCIOJIb30BAHU-
eM Heiipocereii [4].

[TpoBeieHHBI KOMIUIEKC JIaOOPATOPHBIX M IIAXTHBIX MCCIEAOBAaHUM MOATBEPANI MPABUIb-
HOCTb pa3paboTaHHOM (U3NYECKON MOJENu IJis OLEHKH COCTOSIHHS IbUIEB3PHIBOOE30MAaCHOCTU
TOPHBIX BBIPAOOTOK YTOJIBHBIX LIAXT C UCHOJIB30BAHUEM CUCTEMBI HETIPEPHIBHOTO aBTOMATUYECKOTO
KOHTPOJISI 3albUJICHHOCTH U MHTEHCUBHOCTH TBUIEOTNIOKEHHUA. J[aHHas cuctemMa o0opy/noBaHa MeT-
KaMHU JUIS CUCTEM a’pora3oBOr0 KOHTPOJS PAa3MUYHBIX MOTUGHUKAIMA M cepTU(UIUpOBaHA Kak
CPEICTBO M3MEPEHUS YKa3aHHBIX IMapaMETPOB B COCTaBE 3TUX CHCTEM, UYTO MO3BOJSET OTHPABIAThH
JaHHbIE HA MOHUTOP AMCIIETYEPa YrOIBHOTO MPEATIPHUITHS.

Pa3paboranHas cuctemMa HENPEPHIBHOTO aBTOMAaTHYECKOTO KOHTPOJIS 3albUIEHHOCTH M HH-
TEHCUBHOCTH IBIJICOTIOKEHHS YCIEIIHO MPOIUIAa UCTIBITAHUS JUIsl ONPEeNIEHUs ee TUIa KaK cpel-
CTBAa M3MEPEHUS U MpOLENyphl BKIIOUEHHS B ['OCYZapCTBEHHBIM pEECTp CPEACTB HU3MEPEHUM.
CepuiiHO€ TPOW3BOJICTBO JTOW CHUCTEMBI OBUIO 3amylIeHO Ha MPOW3BOJCTBEHHOW IUIOMIAIKE
000 «"opubid-LHOT».

Co3naHHas cucTeMa HENpPEePhIBHOTO aBTOMATHYECKOTO KOHTPOJIS 3alIbJICHHOCTH U HHTEHCHU B-
HOCTH TBIJICOTJIOKEHHUS] OTBEYAET COBPEMEHHBIM TPEOOBaHMIM 0€30I1aCHOCTU B YTOJIbHBIX IIaxXTaXx,
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BKJIIOYas HAIMYUE MHOTO(YHKIIMOHATBLHOW CHUCTEMBl 0€30MaCHOCTH C KOHTPOJIEM 3albLICHHOCTH
BO3/yXa M MBUICBBIX OTIOKEHUH. JlaHHas cucTeMa TakKe COOTBETCTBYET MHCTPYKIIMH TIO a3poiio-
TMYECKON 0€30MacHOCTH YroJbHBIX MIaXT, 00eCIeYrBas aBTOMATHYECKOE HEMPEPHIBHOE N3MEPEHUE
KOHIICHTPALMU TBUIH B PYIHUYHON aTMocdepe, TeIeHu3MEepeHHe, TEICCUTHAIN3ANNIO MIPH TPEBbI-
IICHUH MTOPOTOBBIX 3HAYCHUI KOHIICHTPAIIUU OTJIOKCHHI MBI M MPH OTKaze JaTdyukoB. Cucrema
oOnagaer GyHKIMSIMHA MECTHOM CBETOBOW M 3BYKOBOW CUTHAJIM3AIIMU, aBTOMATUYECKOH Tepeaadn
JAHHBIX O TMPEBBIIMICHUU TOPOTOBBIX 3HAYCHUN KOHIICHTPAIMHM IBUIM B PYIHUYHOU aTMmocdepe
Y OTJIO)KCHUH IBUTK B pEaJTbHOM BPEMEHH Uepe3 KaHANIbI CBS3H B YIIIEJO0BIBAIOIIYIO OPTaHU3aIHIO.
HccnenoBanue BHIMOTHEHO MPU (PMHAHCOBOM MOJIEPKKE TOCYIApPCTBEHHOTO 3a/1aHuss MuUHH-
CTepPCTBa HAYKH U BBICIIEro oOpazoBanus Poccuiickoit @enepanuu (Ne 075-03-2024-082-2).
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YK 913.1
INOCEJIEHUE DKUBACTY3 B KOHLIE 19 BEKA — B HAYAJIE 20 BEKA - UCTOPUS
OCBOEHUA DKUBACTY3CKHUX KAMEHHOYT'OJIbHBIX KOIEM

Tpyxun U.T., yuureanb ucropuu
KT'Y «Cpennsist ob6meoOpa3zoBaTenbHas mkosia Ne 9y
(r. Oxubactys, Pecriybnuka Kazaxcran)

Annomauyusn. B cmamve paccmampueaemcs cmanogienue u pazsumue 20pHo20 NPou3800Cn-
8a 6 eopode Jkubacmyse 6 Hauane XX éexa u e2o enuanue Ha HcusHv U obim wiaxmepos. QO6OCHO-
8bIBACMCS BAINCHOCIb CO30AHUS UCTOPUKO-APXE0JI02UYECK020 OB8UNCEHUs NPU WKOIAX U Kpdeseo-
YeCcKUX My3es1x 80 8Cex pecUuoHax CMpaHbl.

Knrwuesvie cnosa: zoproe npouzeoocmeo, daccelit, y2oivHvle KOnu, 0vlmogvle YCio8us, no-
CMPOTIKU, COYUANTLHO-DObIMOBLLE U XO3AUCNEEHHBLE 00BEKMbL.

Annotation. The article examines the formation and development of mining in the city of
Ekibastuz at the beginning of the twentieth century and its impact on the life and way of life of min-
ers. The importance of creating a historical and archaeological movement at schools and local his-
tory museums in all regions of the country is substantiated.

Key words: mining, swimming pool, coal mines, living conditions, buildings, social and
household facilities.
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JlaHHYI0 TeMy CUMTAl0 aKTyaJlbHOM, TaK KakK B paMKaxX pa3BUTHs Iporpammel «PyxaHu
YKAHFBIPY» HEOOXOIUMO 3HATh UCTOPHUIO cBoel Manoit Ponuuel. B cBoeli crathe «CeMb TpaHeil Be-
mukoill crenu» HazapOaes H.A. nuer: «Bocnuranue 4yBcTBa ropAOCTH 3a CBOKO HCTOPUIO, BOCIIU-
TaHUE MaTPUOTHU3MA JOJDKHBI HAUMHATHCSA CO IMIKOJIBbHOM ckaMbu. I1o3TOMY mpHOOIIEHHOCTh K Ha-
[IMOHAIBHOM UCTOpUH (OPMHPYET YyBCTBO €IMHCTBA CBOMX MCTOKOB Y BCEX KazaxcTaHIIeB». B Ha-
yase 20 Beka B ropojie Jkubactyse Obu1o Haubonee pa3Buroe B KazaxcraHe ropHoe IpOM3BOJICTBO.
OKkubacTy3cKoe TOPHOMPOMBIIIICHHOE O0IIecTBO cHabxkano Cubupb u Ypasl KaMEHHBIM YIIIEM,
[IO3TOMY JI€ATEIbHOCTh TOPHOIPOMBIIIIJIEHHOTO0 O0IIEeCTBa MHTEpECHA Ul MccieqoBaHus. ['opHoe
MIPOU3BOJICTBO B DKMOACTy3e OBLIO BaXHO 3KOHOMHYecKkH aisi Cubupu u Ypana, 3aBogoB Omcka
u UpThIlckoro napoxoAcrsa.

B cBsi3u ¢ pa3paboTkoii DKkubaCTy3CKOro HOBOTO YrOJILHOTO pa3pesa, BO3HHUKIIA yrpo3a HaBceraa
HOTEPSTh UCTOPHUECKOE MECTO, TJIe HAUMHAIOCh TOPHOE NMPOU3BOJCTBO B Dkubactyse. [Ipoekt nocra-
TOYHO aKTyaJIeH, TaK KaK PacKpbIBaeT y)Ke 3a0bITyI0 UCTOPUIO CTAHOBIICHUS M Pa3BUTHUS TOPHOTO TPO-
M3BOJICTBA B DKubacTy3e B Havase XX BeKa, )KU3Hb U OBIT IAXTEPOB MOCENIeHNs1 DKHOacTys3.

1. latb mOapoOHYIO XapaKTEpUCTUKY CTAHOBJIEHHE U PA3BUTHUS TOPHOTO MPOM3BOACTBA
B ropojie Dkubactyse B Hayane XX BeKa;

2. V3y4yeHnue nurepaTypsl 10 JaHHOW IPpoOIIeME;

3. ®oT0 M BUEOCHEMKA TEPPUTOPUHN CTApOro JKubacTys3a;

4. IlpuBneub BHUMaHUE TOPOJCKON OOIIECTBEHHOCTH K UCTOPUU FOPHOW MPOMBIIIJIEHHO-
CTH B ropojie Dkubactyse, ®KHU3HHU U ObITY IaXTEpOB B Hayaje XX BekKa.

Pesynprar mpomsBeneHHON pabOTHI MO3BOJSET CAETATh BBIBOJ, YTO TOPHOE MPOU3BOJICTBO
B ropojie Dxubacty3e Obl10 HeoOXoaumo it cHaOxkeHus yriném Cubupu u Ypana, 3aBogoB Omcka
1 VpTHIICKOTO MapoxXoACTBa ISl ATOTO OBUIM CO3/IaHBl XOPOIIKE YCIOBUS Ui KHU3HH IIAXTEPOB
TOTO BPEMEHHU.

[Tocne mpoBo3zrnamenus HezaBucuMocTH KazaxcraHa y Halllero MOKOJIEHUS MOSIBISIETCS MH-
Tepec K U3yYEHUIO0 UCTOPUU CBOEro Kpas. Haile nokoseHue Xo4eT 3HaTh HCTOPUIO CBOETO HApoaa,
HCTOPUIO CBOMX IpenkoB. Onupasch Ha paHee W3YYEHHBIN M M3BECTHBIM MaTepuall paccKa3blBacM
0 3HAYUMOCTH DKHOACTY3CKOr0 TOPHOPYAHOTO IIPOU3BOICTBA — KAK NMaMATHUKA MPOMBIIIIEHHOCTH
[TaBnogapckoii obnactu, Ui )KUTENIeH pogHOro Kpas, s Dkubacty3a. DKkubdacTy3ckoe ropHOpYA-
HO€ MPOM3BOJICTBO KaK HMHIYCTPHAJILHOE HAclelMe BCEro Hallero Hapoja, MOXET ObITh 3a0bITO
U YHUYTOXEHO B pe3y/bTaTe XO3SIMCTBEHHOHN JIeATENIbHOCTH YeIoBeKa. 3ajiaya Hallero MoKOJIEeHUS
COXPAHUTH €r0 KaK HallMOHAJILHOE JOCTOSTHUE Beero Hapona Kazaxcrana.

Mpl BrepBbIE MOTYYHIIM KOHKPETHBIA MaTepHajl, KOTOPBIA MO3BOJSET U3YYUTh U MPOCIEIUTH
3HauYeHHe DKNOACTY3CKOro TOPHOPYIHOTO MPOU3BOJACTBA JJIs TOOBIYM YIJIsl HA DKHUOACTY3CKUX KOIU-
ax. Hamu Obi1 coOpaH (akTHueckuil n apXuBHBIA MaTtepuai. Pe3ynbTaTel mpoBeAEHHON pabOTHI MO-
3BOJISIIOT CJIENIaTh BBIBOA, YTO DKMUOACTY3CKOE TOPHOPYIHOE MPOU3BOJICTBO UMEET KaK HAY4HYIO 1IE€H-
HOCTb, TaK 1 OOIIECTBEHHYIO 3HAYMMOCTh JIJIsl DKHOACTy3CKOro paiiona u [TaBmonapckoii o01acTy.

Be16op 1151 moapoOGHOTO paccMOTpeHHs! JaHHOM TeMbl O0YCIIOBJIEH, 3HAUUMOCTBIO M AKTY-
IIbHOCTBIO M HAayYHBIM UHTepecoM. J[aHHas paboTa MOXKeT ObITh UCIHOJIb30BaHA B IIKOJIBHOM Mpo-
rpammMme B 5-X, 9-x u 11-X kiaccax ¥ npeAcTaBiseT HAy4HO — IPAKTUYECKUI MHTEpEC.

HccnenoBannemM CTaHOBJIEHMS M Pa3BUTHS TOPHOTO IMPOM3BOJACTBA B ropojie JKubacryse
B Havasle XX Beka 3aHMMajKch yueHble [laBiomapa u kpaeBeasl ropoja Dkubdacty3a. Marepuanbl
JTAHHOM TEMBI s HaIlleJl B SHIUKJIONETUN «IKuOacTy3» — r. Dxubacty3 — 2005. Yuensriit u3 [1aBino-
napa, Cepreii IlleBuenko B ucropuueckoMm coopauke «Ouepku uctopuu IlaBnomapckoro Ilpuup-
ThibA. YacTs BTOpash» — IlaBnogap — 2000, onucan cTaHOBJIEHHE U pa3BUTHE DKHUOACTY3CKHX KO-
Ui, JKU3HB U OBIT XkHTeNel noceneHus Dxkubacty3. Haubonee TO4YHO U HAy4YHO JOCTOBEPHO CBE-
JIEHUs 110 TaHHOW TeMe mpencraBienbl B kaurax C.U. JxakceibaeB «3anucku kpaeBena» — [1aBio-
nap-2008. u C.U. JIxxakceibaeB «Tak HaunHancs JKUBACTY3» — [laBnogap — 2007. B cBoux uc-
cinenoBanuii C.M. JIxakcwibaeB pacckasbiBaeT 00 skcreaunusx Kocyma [lmembaeBa mo moucky
MECTOPOXKJICHUN NoJIe3HbIX ucKomnaeMblx B [laBinogapckom I[Tpunpteimbse. Ocoboe BHUMaHUE yae-
JIAETCS TIOUCKY MECTOPOXKICHUM MEIHOM M KEJIE3HOW PYJbl, a TaK K€ KameHHOro yris. bosbiioe

110



BHUMaHHE YyIENseTCs CTPOUTENbCTBY MoceneHus Dkubactys. s pazpaboTku DkuOACTy3CKUX Ka-
MEHHOYTOJIbHBIX KOMHHA CO3/1aeTCs aKIIMOHEPHBIE 00IIECTBA M CTPOSITCS MIaXThI 10 T00BIYM YT

B cBoux nccnenopanusix Mucenbae T.A. pacckas3piBaeT 00 UCTOPUU U CTAHOBJICHUH U Pas3-
BUTHE DKHOACTY3CKMX KaMEHHOYTOJIbHBIX Koruid. Mcropuk-kpaeBen Tepenuk M.C. B cBoeM Tpyje
OoJIbIIIOE BHUMAHHE YAENSET 3HAYCHUI0 DKMOACTY3CKMX KOMHUH ISl Pa3sBUTHS MPOMBIIIICHHOCTH
VYpana u Cubupu. B xaure XK.ne Karenena. «MccnenoBanue yactHeix maxt rocnoanaa A.W. [lepo-
Ba (FOxnas Cubups)». [lepeBox ¢ ¢p. A3bika T.A. bektumuposa, r. [laBnogap 2003. uccnemnyercs
nporiecc J00bIUM I Ha ImaxTax. PacckaspiBaercs o )u3HU pykoBojictBa KAI'O u BAI'O, o poyn
kynua JlepoBa A.M. B pa3zBuTuu DKUOACTY3CKUX YTOJIBHBIX KOMHUH.

Kak mumer C.A. [[xakcweibaeB [2, c. 5]: «B xonmne 19 Beka, B pe3yiabTare CTPOHUTEILCTBA
TpanccuOUpCKo Kee3HOM AOPOrd BO3POC CHPOC HAa KAMEHHBIA YroJib, KaKk TOIUIUBO JJISl TOIKH
KOTJIOB 1apoBo30B. B 1867 rony pynosnaren; Koceim [Tmen6aeB oTKpbT DKHOACTY3CKOE YrOJbHOE
Mectopoxxaenue. IlaBnonapckuii kynen JlepoB Hanumaer Kockima Ilmen6aeBa ans yrouHenus rpa-
HUII 3aJIe)Ke KaMEHHOTO YTJIS U MOAa4YH 3asBKU Ha pa3paboTKy DkubacTy3ckux konuit. B 1893 romy
JlepoB mosy4aeTr CBUACTENHLCTBO Ha pa3paboTKy DkubacTy3ckux konuil. B 1894 romy naumnaercs
no6br4a kamenHoro yrist. B 1895 roay 143 pa6ounx no6sutu 328 ToHH yriis. B aTom e rogy o Oku-
0acTy3CKUX KOmusix ctaHoBuTCs n3BecTHO B CaHkT-IlerepOypre. B 1896-1898 rogax mmyT neperoso-
PBl HHOCTPAHHBIX U POCCUNCKUX (haOpUKAHTOB O MPHUBICYCHUU 3 MULIMOHOB pyOJseid A MPOMBIII-
JICHHOTO OCBOCHUs DkubacTy3ckux konuii. Cpencrea Obutn HaiieHsl. B nexadpe 1898 roma co3maer-
cs «BockpeceHckoe aKIIMOHEpHOE TOPHOMPOMBIIIIEHHOE 0011ecTBoy. [locne 3akimoueHuil nHKeHe-
poB Kpacnomonbckoro, Meiictepa u ne-Karenena peHTaOebHOCTD SKCIUTyaTaluu JKHOACTY3CKOTO
KaMEHHOYTOJIbHOTO MECTOPOYKICHUSI CTAHOBUTCS AJISi BCEX 3aMHTEPECOBAHHBIX JIMI[ Pa30M OYEBHU/I-
HbIM. TakuM oOpazom. JlepoB, yOeuBIIMCH B MPAaBUJIBHOCTU CBOETO JIENa, MPUCTYHAET K «XO3HUCT-
BEHHOMY OCBOEHHIO» DKHUOACTY3CKOT0 MeCTOpoXkKAeHUs. OCBOCHHE HOBOTO YTOJIBHOTO MECTOPOXK/Ie-
HUS C )KUBEUIINM UHTEPECOM ObLIO BOCHPUHSATO MIPOMBIIUIEHHUKAaMH Y pasa. CBUAETENLCTBO TOMY —
Oporropa «9KUOACTy3CKUIl yroiabHbIM Oacceiin», nznanHas B 1899 rony B ExatepunOypre. B Hel,
B YaCTHOCTH, OTMeuanoch: «['poMagHele 3auexyu U NpaBUiIbHOE HAIJIACTOBaHUE YTJIS, JETKOCTh
B JI0OBIYE, CTABAT DKUOACTY3CKHI OacceliH Ha BHITOAHEUIIINE YCIOBHS 1O COBITY YISl M Kokca. B pe-
3ynbTare 3Toro B 1898 r. Ha 3amagHON cTOpoHE 03epa DKHOACTY3 BO3HHUKAET HEOOJBIION HACENIeH-
HBI MYHKT HOJ Ha3BaHUEM OKHOAcTy3, pyHHBI KOTOPOTO MOXKHO YBUAETh M ceroass. Ilostomy
1898 1. MO’KHO CUMTATh T'OJIOM OCHOBAHUSI COBPEMEHHOTO TOpo/ia IKHOACTY3a.

N3Bectnebiit kpaeBen C.A. JlxakceibaeB [3, c. 6] numet «[Ipexae yem nepelTu K OmUcaHUIo
Hayajla OCBOECHHUS 3TOI0 YHHKAJIBHOI'O YrOJbHOrO OacceiiHa, MOMbBITAeMCsI PACKPBITh ATUMOJIOTHIO
rupoHrMa «Jkubacty3». Ha3Banue «kubacty3», 00pa3oBaHHOE U3 TpeX CIIOB, B NEPEBOJE C Ka-
3aXCKOTO S13bIKa HAa PYCCKUH 03HAYAET: «dKM» (IT0-Ka3aXxCKU: €Ki) — JABa, «b6ac» — royosa, «Ty3» (Io-
Ka3aXCKH: TY3) — COJb, T.e. OYKBAJIbHO «JIBE TOJOBHI colu». [IporcxoxaeHue HazBaHus «Jkuba-
CTY3» HEKOTOpbIE JIOAM CBA3BIBAIOT C pa3iMuYHbIMU jereHaaMu. OnHa U3 HUX 3BYYUT MPUMEPHO
tak. Korma-to pynosnaten Kocsim Ilmen6aeB, o6be3kas Mo CTenu, HeJalIeKo OT COJIEHOro 03epa
CITy4aifHO BO3JI€ HOPBI TO JIM KOpPCaKa, TO JIM CypKa 3aMEeTHJI KyCKH 4epHOU mopossl. Ob0ciaenoBan
3TH KYCKH, OH yO€IUJICs, YTO 37IeCh €CTh MECTOPOXKACHUE KAMEHHOTO YIS, M, YTOOBI OTMETUTH ATY
MECTHOCTb, JIeaeT COJISHYIO HAChlllb U Ha HEe JIKUT JIBa Yeperna KOHCKOHM royossl. OTciona, sKo-
OblI, MPOM30ILIO Ha3BaHUE o3epa Dkubacty3. COOTBETCTBYET JM MCTHHE 3Ta JjereHga? OnHa, Ha
B3rIIA, kpaeBena JxakceibaeBa C.U. [4, c. 8] HE MOXKET CUMTATHCS MPABAOTOI00HON. Bo-TIepBHIX,
Ka3axu OBICTPO U XOPOIIO OPHEHTUPYETCS Ha MECTHOCTU. BO-BTOPBIX, 03€pO 10 OTKPHITUS MECTO-
POXKIEHHUSI KaMEHHOI'O YIJISl YK€ HasbIBaloch OJKuOacty3. M3yueHue MpouCXOXKIAEHHsI Ha3BaHUA
o3epa Dxubacty3 npuseno JxakceioaeBa C.U. k cnenyromeMy 3akioueHuio. Eciu mocMoTpeTsb
camy KoH(}pUTrypaIuio o3epa DkubacTy3 B TUIaHE, TO OHO C FOTO-3aIa{HON U CEBEPO-3aMaHON CTO-
POH MME€ET J1Ba 3aJIMBa, IOX0XKHUX Ha JIBYX COCLEBUIHBINA OTPOCTOK BUCOYHOU KOCTH. [Io HUM MOX-
HO TPEIIOJIOKUTh, YTO 03€pO PaHbIIE MMENO JIBa MCTOKA, 10 KOTOPHIM B IMOJIOBOJAbE MOCTYIaja
K HeMy Boja. C Apyroil CTOpOHBI, MIPEANIONIOKEHUE MTOATBEPKAAECTCA U TEM, YTO Ka3aXxCKOE CJI0Ba
«bacy ynorpeOiseTcs elle U B 3HaU€HUU PyccKoro — UCTOK. [1oaToMy nmepBoHavyanbHO 3TO 03€po,
OYEBHIHO, OBUIO HAa3BaHO «EKOACTBITY3/bI KOJI», YTO B MEPEBOJIC HA PYCCKUN S3bIK O3HAYALT «CO-
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JIEHOE 03€po ¢ ABYyMs ucTokamm». Co BpEMEHEM ITO COUYETAHUE CIIOB CIWIOCH B OJHO LIENOE, TePss
rpamMmmaTuueckue Gopmatbi-CyGOUKCHI «Th» U «IbD», a TaKXKe CIOBO «KOJ». VTak, MOTy4yuioch
coBpeMeHHas (popma Ha3zBaHHs o3epa — DKubacTy3. BrocieacTsum mo Ha3BaHUIO 3TOTO 03€pa Ha-
3BaJIM KAMEHHOYTOJIbHBIM OacceiiH, W CTaphlid IMOCEIOK, OCHOBaHHBIM B KOoHIE XIX Beka MExXIy
BOCTOYHOW I'paHULIEH BBIXOJA YTOJIbHBIX IUIACTOB HA IMOBEPXHOCTb M 03€POM, a TAK)KE COBPEMEH-
HBIM FOPOJT YrOJBIINKOB U SHEPTETUKOB — DKHUOACTY3».

Uctopuk kpaesen C.A. J[xakceibaeB nuier [4, c. 8]. «Bcroay uaer crpoiika: KiagyT KaMeH-
HBIM JI0OM, KaMEHHbIE 37aHus 0e3 KPBIII U JIBEpei, KIyT CBOEH ouepend, a MoKa BCE CIIy)Kallue
u pabouue KHUBYT IO IOPTaM, 3eMJISIHKaM U Oapakam. Ciyxamue o0edaroT B «CTOJIOBOW» IOpPTe.
IOpra, yOpanHas 3enenblo, Obula OueHb KpacuBa. MHoOrue ObUIH C K€HaMH U JAeTbMU». B mocenke
OBUIO AIIEKTPHUECKOE OCBEIICHUE, U BCE pabOTHI MPOU3BOJMIUCH IPU DIEKTPUIECKOM cBeTe». OT-
CYTCTBHUE MPECHON BOJIbI B DKUOACTY3€ CTAIO CEPHE3HBIM TOPMO30M JJIsi OBITOBBIX YCIOBUMN JKUTE-
neit mocenka. B mocenke Dxubacty3 B 1899 r. uMenuch moCTpONKHU: KUIIbIE I0Ma, Ka3apMbl, COLH-
aJIbHO-OBITOBBIE U XO3SIICTBEHHBIE OOBEKTHI ObLTU MOCTPOCHBI U3 000XCKEHHOTO U CHIPIIOBOTO K-
nuya, OyTOBOTO KaMHs U JiepeBa (TP JIoMa ISl CIyKamux o0Iiei miomansio 193 kB. M) U 1o4TH
BCE OHU (KpOMe Ka3apMbI-TIOy3EMIISTHKH ) ObUTH MOKPBITHI YETHIPEXCKATHBIMU KEJIE3HBIMU KPbIIIIa-
mu. Hacenenne mocenka Dkubacty3 coctosiio u3 800 yemoek. Pabounx BepOoBanmu 6e3 3akiroue-
HUS KOHTPAaKTOB. bau M cTapiivHbl 32 BO3HArpakJeHUE MOCHUIATH OEIHAKOB U3 CBOUX ayJOB Ha
pabory B maxtel. Jlerom 1899 roma Dxumbacty3 mocermn ropubiidi mmxenep H.H. TuxonoBuu.
C.H. TxaxceibaeB npuBoaut cioBa Tuxonosuua H.H. [4, ¢.8] «MHue npuuwiocs ObITh B caMO€ TO-
psuee Bpems. K Upteimy 6nu3 IlaBnogapa npoBoausach kene3Has 10pora, Ha MecTe LUIM JAes-
TeJbHBIC PAa3BEAKU U MOCTpoiiku. Kumena ku3Hb Takke U B OKPECTHOCTAX HA OTKPBITHIX HEIaBHO
MEIHBIX MECTOPOXKIECHUAX — CTPOMJICS MEIHBIM 3aBOJ, NEPBbIA B ATHX MecTaX. OpUTrHHAIbHYIO
KapTUHY MPEACTABIs BUJl DKHOACTY3CKOIO MECTOPOXKACHUA. ['pymnna 1opT pacKuHyIach MOIYKPY-
rOM; BBIIIKH MIAXT, KPaHbI, TPYObl KY3HHUIBI U HACOCOB COBEPIIEHHO HE TAPMOHHMPOBAIH C JEBCT-
BEHHOI CTemnbl0. 3/1eCh Mbl BCTPETHWIM CUMIATHUYHYIO MOJIOIYI0 KOMITAHHUIO TEXHHUKOB, C dHEpruei
Y MHTEPECOM B3SIBIIMXCS 32 HOBOE J1e710. HeCOMHEHHO, BaXKHBIM U OPUTHHAIILHBIM BOIIPOCOM 3]1€Ch
ABJISIETCA PabOUYMii BONPOC, MHTEPECEH MEPexXo0]l KOUEBHUKOB MPSIMO K (paOpUYHO-3aBOICKOMY OblI-
Ty. DJE€MEHTHI Ul 3TOr0, HECOMHEHHO, UMEIOTCS CPeAM TaK Ha3bIBAEMBIX JIXKAaTakoB, T.€. HE KO-
YYIOIIUX KUPTH30B, 3TO, B OOJBIIMHCTBE CIIydaeB, OOeIHEBIINE MpeacTaBUTend Hapoja. Kpome
TOT0, aIMUHUCTpALMs Ipeanoaraia NpuBiedb KUPru30B Ha paboTy yCTPOWCTBOM BOJIM3H PyJHUKA
3MMOBOK, CHa0>)KEHHBIX B JIOCTATOYHOM KOJMYECTBE CEHOM. Bo BCsIKOM cilyyae, ¢ KUPTU3aMu MoKa
JIACKOBBI, TeM 0oJiee, UTO ¢ PYCCKUMHU pabourMMU (TUIOTHUKHU M CTOJIIPBI) YCHENU BBINTH KaKue-TO
HE/I0pa3yMEeHHs, B CHITy KOTOPbIX OHM Opocuin paboTy U Ha MECTO MPOUCHIECTBUS JaKe BbIE3KAI
ye3aHbIi HadanbHUK». B 1899 st BeIBO3a yris Oblia noctpoeHa nepsas B [laBnogapckoit o6nactu
Bockpecenckas xxene3Has gopora. Jlerom 1900 roga B Dkubactyse nobsiBan cekperapb Cemurmnana-
TUHCKOTO oOacTHoro cratuctuyeckoro komurera Konmun H.S. C.U. [xakceibaeB [4, c. 8] npu-
BoauT cBeaeHus H.S. Konmmuna o sxu3HM B nocenke DknubacTy3 «obpa3zoBasioch 11e0e MOCeIeHHUE,
I7Ie COCPEOTOUEHO YIpaBiieHne DKHOAacTy3CKUMHU KomsMU. TyT HaxoIWUTCS KOHTOpa M JKHUBET
YIPaBISIONIMA KONMAMM U TMOJMIEHckui npucTtaB. Bokpyr pasOpocansl 3manHust st pabouux,
OonpHUIIA HA 8 KpoBaTel, KBapTHUpa aKyIIEepPKH, 3aBOJCKOW CKJaJ, JaBKa, Ky3HEI[bI, CICCApHHU.
KBapTtupa ans nokropa crpoutca. Bee 3manusi, KpoMe moMeIIeHU# Ui pabounx, BBICTPOCHBI U3
CBIPIIOBOTO KUPIHYA M BhIMa3aHbI Oesioi rinHoi. Boa nMeeT cooHOBaTHINM BKYC, OHA YIOTPeOIIsi-
€TCsl TOJIBKO ISl MBIThS, AJI IIUThS K€ BOJA MPUBO3UTCS IO XKeJle3HOoU aopore ¢ BockpeceHckoi
npuctanny». Haunnas ¢ 1901 roma BAI'O crano 3aaepxuBath pabounm 3apaboTHyro miaty. U3Hy-
PHUTEIBHO TSHKEJBIN TP/l U MMOCTOSIHHBIN roJI0]1 BJIECKIIN 32 c000i MaccoBble 3a00s1eBaHusl paboyuX.
[ToTepsiB Besikoe TeprieHne paboune Dkubactysa, B ceHTsi0pe 1902 r., 00bsBUIM 3a0aCTOBKY Tpe-
Oysl HEMEJUIEHHOT0 M MOJHOro pacyera. B cBs3u ¢ 3TuM, jAenapTaMeHT MOJMIUM MHHHCTepCTBa
BHyTpeHHux aen Poccum, 28 centsiops 1902 r., HampasisieT nucbM0 B MUHHCTEPCTBO 3eMIieneus
u ['ocynapcTBEHHBIX UMYLIECTB U IeHepan-neiiTeHanT CyXOTHH NPOCUT ypasistonero Muxaiino-
Ba YBEJIOMUTH yIIpaBJICHHE XKeJe3HbIX 0 coriacuu OOmiecTBa ymiatel pabouyuM, BCEX CyMM, IPUYH-
TAIOIIMXCS, U elle He mosyuyeHHbIX OO1iecTBoM, 3a 10cTaBiIeHHbIH Ha CHOUPCKYIO JKEJIE3HYIO J10-
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pory yronb. [Ipuuem MuxaiinoB no6aBui, uro ynpasieHue ObuiecTBa 00 3TOM M3BECTUIIO, IO Te-
nerpady, xkannensaputo CtenmHOro reHepan-ryoepnaropa. OO0 W3I0KEHHOM, TOPHBIN JIeTTapTaMEHT
UMeeT 4eCcTh coOOIMTh TOMCKOMY TOPHOMY YIIPABICHHIO IS cBeeHHUs». O0beM J00bIYM yIIIsd, Ha
maxtax Okubacrtys3a, 3a 1902 r. mporu 1901 r. cHu3mics Oosee 4eM B JBa pa3a M COCTABHII
30565 1. B 1902 npu HoBo-Bnagumupckoil (oHa xe u BiaaauMupckas 2-s1) 1axTe UMEIUCh Clie-
IYIOIIME KUIIbIE U XO3IUCTBEHHBIE MOCTPOMKHU: JIOM, KUPIUYHBIN HA KAMEHHOM (DyHIaMeHTe, KpbI-
TBHIN JKene30M, mionaab 338 kB. M. — g JoBepeHHoro [lepoBa n mexanuka. Jlom Takoi ke, mio-
maaps 205 KB. M 37eCh MOMEIIATUCh OOJbHUIIA U MeAuIMHCKui nepcoHan. B 1903 rogy BAT'O
obankpotuiiochk. Bece paboTsl Obutn mpekparmiensl. Kak numrer urkenep A.A. COOpOBCKUI «yxe
B 1903 rony BAI'O oka3anoch HECOCTOSTENBHBIM, OJIaroaps 4emMy pabodue, 4ero HUKOT/1a HUT/IC
He ObUT0, OB PACCYUTAHBI Ka3HOM.

B utone 1914 roma DxubacTy3ckre KOMU KyIU KPYIMHBIA KanuTanucT u3 Anriauu Jlecnu Y p-
kapT. B 1914 roay anrniickuii kanutanuct Jlecnu Ypkapt yupexnaeT KOMIIAHUIO 110J] Ha3BaHUEM
KAT'O (Kuprusckoe akiimoHepHOE TOPHOPYIAHOE OOIIECTBO). B mocenke uMenoch 31eKTPOCTaHIIHS,
JIECOTIMIIKA, BOJOHANIOpPHAsA OamiHs, KOHHBIH IBOp, IMOYTOBO-TelerpadHas KOHTOpA, Ka3zaxcKas
U pyccKasl HIKOJIbI, O0NbHUIIA, XJIe00neKapHs, LIEPKOBb U MEUETh. Y CIIOBUS pabOThI OBLIH TSKENbI-
MU. VI3HYpUTENBbHO TSHKEBIA TPYA MOBJIEK 32 CO00M MaccoBble 3a00ieBaHUs paboUUX.

B xozxe Hay4HO-HMCCIeq0BaTEIbCKOM pabOThl HAaMU OblIa U3yueHA UCTOPHUSL OTKPBITUS U HC-
CJIEJOBaHMsI TOPHOT'O MIPOU3BOJICTBA B ropojie DkubacTy3 B Hauajge XX BeKa Ha OCHOBE TEOpPETHYE-
CKOTO M IOKyMEHTaJbHOr0o MaTepuana. M3yueHa Hay4Has JuTepaTypa o JaHHOU mpodieme.

[lyrem aHanu3a u cucTeMaTH3alMyu cOOpPaHHOIO MaTepHasa MPOBEIECHbI UCCIEAOBAHMS 110 J10-
KYMEHTaJIbHOW 06a3e MCTOPUH HCCIIC0BAaHNS TOPHOIIPOMBIIIIIEHHOTO ITPOU3BOJICTBA B JKUOACTY3e.

OcHoBYy pa0OTBI COCTaBMJI METOJI 00paOOTKM apXMBHOI'O MaTepuaja M ONHUCAaHUS COXPaHUB-
HIMXCS WM pa3pylIeHHBIX 00BEKTOB BOCKpPECEeHCKOro rOpHOMPOMBIIIEHHOTO 061ecTBa. O0mum
UTOTOM SIBJISIETCS BCECTOPOHHHUM aHaIN3 apXMBHBIX MaTEpHUajOB 110 TOPHOMY MPOU3BOJACTBY B IO-
pone Dxubacty3e B Havane 20 Beka Kak [IEHHOTO 00bEKTa JJisi POJTHOTO Kpasi, KOTOPBI HEOOXOau-
MO COXpPaHUTh KaK HAaI[MOHAJIbHOE JOCTOSIHUE U cOepedb OT pa3pyleHusl.

CoOpaHbl M U3y4eHbl apXUBHO-JOKYMEHTaIbHbIe MaTepuansl ¢ 1893 mo 1916 r. Ilpoananusu-
poBaHbl JOKYMEHTBHl U OTYEThl aJMUHUCTpauuu ODkubacTy3ckux komnui. I[IpoBeneno oboOuieHue
HallIeHHBIX apXMBHBIX MaTepHalOB U O0BEKTOB FOPHOIO MPOU3BOACTBA. B MTOre BBHISABIEHO, YTO
TOpHOE MPOM3BOJICTBO B ropojie Dkubacty3e B Havane 20 Beka SBISETCSA IIEHHBIM OOBEKTOM IS
W3Y4YEHHs HCTOPUU POAHOIO Kpasl.

[To xpoHOJIIOrNYeCKOM KIIaCCU(UKALIUN BBIJIEICHBI CIEAYIOLIUE TEPUOJIbI B HUCTOPUU CTAHOB-
JIEHUS ¥ pPa3BUTHUS TOPHOTO MPOU3BOJICTBA B Topoje DkubacTyse B Hauaie 20 Beka.

= JlepoB OCHOBaTENb TOPHOTO MTPOU3BOJICTBA.
* Hcropus passutus BAT'O.

* Hcropus pazsutus KAT'O.

* Tpymkos H.H.

= JlopeBomtOIMOHHAS HCTOPHUS DKHUOACTy3a.

ITpousBeneH moapoOHbI, KOHKPETHBIN, ApXUBHBIN COOp MUCHbMEHHBIX HCTOUHUKOB 110 Pa3BU-
THIO U (QYHKIMOHUPOBAHHUIO TOPHOTO MPOU3BOACTBA B ropoje Jkubdactyse B Hauane 20 Beka. Mc-
XOJIs1 U3 BBIILIEU3JI0KEHHOTO U MTPOJEIAaHHOT 0, MOXHO, CKa3aTh, 4YTO

* CoxpaHuBIIHECS O0OBEKTHI TOPHOTO MPOU3BOJCTBA HEOOXOAMMO COXPAaHUTH OT HAaBHC-
e HaJy HUMM YTPO30M ITOJIHOTO MCUE3HOBEHUS B PE3YJIbTAaTe IPOU3BOJICTBEHHON JEATENBHOCTH;

* MecTo, re emie COXpaHUIUCh 0OBEKTHI TOPHOTO MPOU3BOJICTBA, MOKET OBITH UHTEpEC-
HO JUIsl OpraHu3alnu IKCKYPCUI U TYPUCTUYECKOTO MaplIpyTa.

Okubacty3ckuil OacceilH miomansio 155 kB. KM BMeniaer B cebsi 3amachl yris Oosee
12 mupa. T. ¥ HAa OAMH KBAJAPATHBIM KWJIOMETP IIOLIAAN IPUXOAUTCS 1MouTh 78 MiH. T. Takoil ko-
J0ccalbHOW KOHIIEHTPAIMK YIJId HE UMEET HU OJIHO MECTOpO’KJEHHE Ha Hallel miaHere. J1o Oec-
neHHoe 6orarctBo Kazaxcrana posHo 150 et Tomy Ha3aja BepBble OOHAPY>KUII U3BECTHBIN Py103-
Hater] Kocbim [limemOaeB, 3a 4To maMaTy €ro Mbl BEYHO OJIarofjapHbl, HET COMHEHHUsI, OyayT eMy
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OmarosnapHbsl M Oyayliye HalM MOTOMKH. [103ToMy BaXHO 3HATh O Hayalleé TOPHOPYIHOTO MPOU3-
BOJICTBA B ITOCEKE DKNUOACTY3 U O €ro MEPBBIX KUTEISX.
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VK 159.9
TEOPETHYECKHE MOXO/IbI K U3YYEHUIO MMPOBJEMbI PA3BUTHS TAMSITH
B CTAPIIEM JIOIKOJbHOM BO3PACTE

Ty3uxkosa K.B.
Hayunslii pykoBoaurens: Mopoaenko E.B., K.I.H., TOIEHT
Ky3zbacckuii rocynapcTBeHHbIN TexHUYeckuil yHuBepcurer umenu T.®. ['opbauesa,
¢wunnan B r. [lpokonbescke, (r. [Ipokonbesck, Poccuiickas deaepanus)

Annomayua. B cmamve paccmampusaemcs meopemuyeckue nooxoosl K usyyeHuro npooie-
Mbl pA3BUMUSL NAMAMU 8 Capuiem OOUKOIbHOM 803pacme.

Knwouesvie cnosa: namsams, 00OWKONbHBINU 603paACH, 6UObI NAMAMU, 3ANOMUHAHUE, MEopUs
namsamu.

Annotation. The article discusses theoretical approaches to the study of the problem of
memory development in older preschool age.
Key words: memory, preschool age, types of memory, memorization, theory of memory.

Ha npotsxkeHun Bcell ®U3HU YeoBeKa MoyiydaeT o4eHb MHOTO nHpopmanuu. [lamsts sBis-
€TCsl ICUXUUYECKUM IPOLIECCOM U OCHOBHBIM CBOMCTBOM JIMUHOCTH. C MOMOIIBIO TAMATH OCYILECT-
BJISIETCS CBSI3b UEJIOBEKA C €r0 HACTOSIINM, MpOoIIe UM U OynymuM. B pesynbrare pa3BuTus na-
MSITH IPOUCXO/IUT YCBOCHUE 3HAHUMN, KaK 0 MUpE, Tak U 0 caMoM cebe. [Ipoucxoasar cyiecTBeHHbIE
W3MEHEHUS B PA3BUTUH NaMATH Ha IPOTSKEHUH BCETO JTIOIIKOJIBHOTO BO3pacTa.

JlanbHelilee pa3BUTHE YeIOBEUECTBa O€3 MOCTOSHHO COBEPLICHCTBOBAHUS MaMATH HE Ipe.-
CTaBJIeTCA BO3MOXHBIM. [laMATh XapakTepus3yeTcsi Kak CHOCOOHOCTh K TMOJYYEHHIO, XPaHEHHIO
U BOCIIPOU3BEICHUIO JKU3HEHHOTO OIIbITA YEJIOBEKa
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B xoHe4uHOM UTOre MOXKHO HAacTauBaTh HA TOM, YTO JOIIKOJBHBIA BO3PACT SIBISIETCS CEHCUTUB-
HBIM TEPHOAOM B Pa3BUTUH MaMsTU. B3pocibie s 3TOro co3naroT HeoOXOIUMbIE YCIOBUS IS pas-
BUTHSI IIpoIIecca MaMsTH, CPOPMUPOBAHHOCTH KOTOPOM BIMSET HA YCIIEIITHOCTh ITKOJILHOTO O0YUSHHSI.

Takum 00pa3oM, B paMKax OTEUECTBEHHOTO IMOAXO0/a, «IaMSTh» PacCMaTPUBACTCS Kak I10-
3HaBaTEIbHBIN MICUXUYECKUN TTpoLiecC (CKBO3HOM), KOTOPBIM MoMoraeT pe0eHKy IpUITH K Oorpesae-
JIEHHOM LIEJIH.

B 3apy0OexHOil MCHUXOJOTUU 3HAYMTEIHHBIA BKIAJ B H3ydeHUE MPOOJIEM MaMsSITH BHECIU
I'. D66unrays, I'. Mromnep, M. @yko, K.C. Jlenuu, K.W. XoBnang u npyrue.

OcHoBaTeneM accoIMaTUBHOW IMCUXOJIOTUH siBisercss ['. DOOuMHray3, KOTOpBIH pa3paboTan
METO/J KOJJMYECTBEHHOT'O U3YUYEHHUSI MIPOLIECCOB MaMATH. ABTOP YTBEPKJIAET, UTO: «I1aMATh SBJIACT-
Csl CIIO’)KHOM CHCTEMOW KPaTKOBPEMEHHBIX U JIOJITOBPEMEHHBIX, 00Jiee WM MEHEe YCTONYHMBBIX ac-
corauuii» [7].

Kak ormeuaer P.C. HeMoB, 4TO mamsiTh SIBJISICTCS BEIYIIMM IO3HABATEIIbHBIM IPOIECCOM
y aetei. I B OCHOBHOM CBOEM YacTH TIOMHUHUPYET HEMPOU3BOJIbHAS MTAMSTh.

K. JleBuH oT™Me4aeT OCHOBHOM NPHMHIMI CTPYKTYPHOCTH M LIEJIOCTHOCTH. Take OH aBTOp
TEOPUHU BOJIEBBIX JIEHCTBUI, BKIIOYAIOIINX IEHCTBUS CYOBEKTa, a TAK)KE ero MOTPEOHOCTH U MOTH-
Bauus. JlaHHas Teopus MO3BOJMIA paccMaTpUBATh MaMATh C TOUKH 3PEHUS COLMAIBHO-/EATENb-
HocTHOro noaxoaa. OcHoBHO# uaeei teopun K. JleBuHa siBisieTcs uaest COUMaIbHON MPUPOJIBI a-
MSATH U BO3MOKHOCTB YIIPABIICHUSI IAHHBIM ITPOILIECCOM.

3apy0OexHble HCCIIeOBAaTeNI pacCMaTPUBAIOT MaMsTh, KaK MPOLIECC Mepeayu onbiTa OymyIe-
My nokoseHuto. biaronaps namsty, MpoucXoUTh BOCIIPOM3BEACHUE PaHee MOJIyYEHHbIX 3HaHUH [6].

MOXHO OTMETUTH, YTO MAMSThIO 00JIaAI0T BCE KUBBIE CYIIECTBA, HO CAMOI'O BBICOKOTO pa3-
BUTHS NOCTHIIIA denoBedyeckas nmamath 11.I1. binoHckuil noka3zai HaJIm4ue reHeTHIEeCKOM U MeXaHu-
YeCcKOii MaMsATH y AoyesioBedeckux opranu3MoB [6] (Pucynok 1).

1
Buael naMars ]

1 A |
Tenetnueckan Mexanugeckas
| |
HPOHB.HETCﬂ B [IEPEIaTE I EHETHIECKIIM Hpom_me/rcﬁ B @CJPME
IIVIEM H3 [IOKOJICHHA B IIOKOJIECHHE CHOOCODHOCTH K HAVISHHID. K
HeDOH0IHMBIX OHOJIOTHYSCKHE, ITPHUSPETEHHIU FHHIHCHHOTO
TNCHEOIOTHUCCKHE H MMOESOeHYIECEHX OIBITA

CEOHCTE

Pucynox 1. Buowt douenoseuecxoii namamu (no I1.11. brouckomy)
[TepecTpoiika TeHETHYECKON (HOPMBI MAMSITH B OCHOBHOM OIPENEIsAeTCS U3MEHEHHEM (HOopM

COTPYJHHYECTBA KaK CO B3pOCIBIMHU, TaK U €O cBepcTHUKaMu. MccnenoBarens P. ATKMHCOH Kiac-
cuUIPOBaI BUIbI MAMSTH [0 BpeMeHHBIM Kputepusim [ 1] (Pucynox 2).
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Pucynox 2. Knaccugpurayus namsamu no kxpumepusim epemenu

T.b. Hukutuna kiaccuduippoBaia BUAbI TAMITH [0 THITY 3alIOMHHAEMOTO MaTepualia 1 Xa-
pakTepy NCUXUYECKON aKTUBHOCTH, Npeoliaiaoleil B 1eATeIbHOCTH (pUCYHOK 3) [6].

B kauecTBe MosiCHEHUSI K JAHHOMY PUCYHKY XOYETCS OTMETUTh, YTO OOpa3Hasi MaMsTh B CBOKO
ouepeb NOAPa3eIseTCs Ha 3PUTEBHYIO, CITyXOBYIO, OCSI3aTeIIbHYI0, 00OHSATEIEHYIO, BKYCOBYIO [3].

* CBA2aHa C 2aM0OMHH3HHeM H EOCIDPOHIEeIeHHEM
JdeHrarensHad DaMATE OEICKeHHE, ¢ QOpMHpOBaHHEeM JEHTATelIRHEIH
VMEHHA H HABEIKOE B PA3HEIX BHIAX JeATEIEHOCTH

>
+ Crgzana ¢ 2aM0OMHHAHHEM H BOCIPOHZEEIEHHEM A
IMOIHOHAILHAN HAMATE 3MOLMOHATEHEIX Iepeskueannii. bonee veToiianean
HeM oOpazHas
\ 7
d \

SaroMmHaHHE HHOOPMAIHH, BRIpalomeiica B
veraoii dopme. Cogepxanne gannoil Buga
NAaMATHABLTOTCA MEICIH

CroBecHo-T0THYECKAA
NaMATb

Ce#3aHa ¢ IpecTaBIeHHAMH, BEOCIIPHATHEM
Obpaznaa maMaTe 00BexTa. [[aHHsI BHA IaMATH THOOK, CITIOHTAHEH H
obecrednBaeT JIHTENLHOE XpaHEHHE ClIeda

Pucynox 3. Knaccugpurxayus euooe namsimu (no T.b. Huxumunoti)

B pamkax pabor JI.LA. Bernrepa u B.C. MyxuHoii ormedeHo uto: «Pa3Hple BUABI MaMsITH
B3aMMOCBSI3aHbl MKy CO00I M MOYTH HUKOTJA HE paboTalT Mo OTAeNbHOCTH» [6]. UToOHI 3a-
IIOMHUTL ABWXXCHUC YCJIOBCK HCIOJB3YCT JABUTATCIBHYIO U 06pa3Hy}0 namMsTb, TaK KaK CJICAYCT
BOCIIPUHATOMY 3pUTEIBHOMY 00pa3y. 3adacTyl0 B O3TOM TMPOIECCE YYacTBYeT M CIOBECHO-
JIOTUYCCKaA MaMATh, B ClIydac, Korjga 4€JI0BCK BCIIOMHUHACT MOPAJOK BBIITOJTHCHUA )IBI/I)KCHI/Iﬁ.

C Touku 3peHus GU3NOIOTUH 3aIOMHHAHHUE PACCMATPUBACTCS KaK 0Opa30BaHME M 3aKperuie-
HUE B MO3TY CJIEIOB BO30YXKIEHHUS OT BO3JEHCTBUS OKpyXkaromiero mupa. OT ocoOeHHOCTE! pas-
JIpaXUTeNsd U XapakTepa JAeATeIbHOCTH 3aBHCUT XapaKTep 3allOMHHAHUSA, €r0 CHIia U SPKOCTh [4].
B Imponecce 3ariOMUHAHUA B IMTAaMATH COXPAHAIOTCA IMOJTYYCHHBIC BIICHATICHUA C OHOpOfI Ha UMCIO-
IIUICS OTBIT. 3alOMUHAHUE — ATO OCHOBHOM MPOIIECC MaMATH, OT HErO 3aBUCUT TOUYHOCTH BOCIIPO-
HU3BCACHUA U ITPOYHOCTH COXpPAaHCHUA MaTcpHrajia. 3a0bpIBaHNE HOCUT HerOH3BOHBHBIﬁ XapakTep.

[ToBTOpEHUE SBIISETCS OCHOBHBIM (haKTOPOM CpEM MEXaHU3MOB 3allOMUHAHUS, HO, HE CMOTPS
Ha 3TO, MOBTOPEHHE HE SIBJISETCS €IUHCTBEHHBIM YCIOBHEM Ui JOJITOBPEMEHHOTO 3allOMHHAHMUSL.
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Ponb moBTOpEeHHsI 3aMETHO CHUKAECTCSI B MPOLIECCE 3allOMUHAHUS KU3HEHHO BA)XKHOTO Marepuala
1 ($akTOB, KOTOPHIC OYCHb 3HAYMMBI JIJIs YesioBeka [4]. B crapmieM JOIMIKOILHOM BO3pacTe MPOUCXO-
IST TpaHC(OPMAIMK B BBICIIEH HEPBHOM JESTEILHOCTH. AKTHBHO Pa3BUBAIOTCS OCHOBHBIC HEPBHBIC
IpoIecchl — BO3OYXKACHHUE U TOPMOKEHHE. DMOIMOHAIBHBIE PEaKIMK MPHOOPETaloT CTaOUIBLHOCTD
1 YPaBHOBCIICHHOCTD. PC6CHOK CTaHOBUTCS 60.]166 BBIHOCJIMBBIM U MCHBIIIC YTOMJIACTCA.

[TamMsATh MMeEET cleAyIOIUe KOJIMUYECTBEHHBIE XapaKTEPUCTUKU: CKOPOCTb, IPOYHOCTD, IJIH-
TCIBHOCTh, TOYHOCTh U O6’beM 3artoMuHanud. [1aMsaTe ABiIsIeTCI OCHOBHOU XapaKTepHCTHKOfI IIcu-
XMYECKOT0 COCTOSIHUSA JIMYHOCTH, BIMSIONIas Ha ee hopMUpoBaHue U pa3BuTHe. [Iporeccsl namsatu
CBSI3aHBI C OCOOCHHOCTSIMU JIMYHOCTH, OHM B3aMMOCBSI3aHBI MEX/1y COOOW M JOTOJHAIOT IPYT IPY-
ra. OnHoO# U3 0COOEHHOCTEN MaMATH CTaplIUuX JAOUIKOJIBHUKOB SIBJISIETCS TO, B 3TOM Bo3pacte (op-
MUPYIOTCS TPOU3BOJIbHBIC (POPMBI 3aIlIOMHHAHUS U BOCIIpOM3BeAeHUsA. B urpe st pebenka co3aa-
I0TCS OTpeZieNIeHHbIE YCIOBUS ISl OBJIA/ICHUS MPOU3BOJIBHBIM 3alIOMUHAHUEM U BOCIIPOU3BEACHU-
eM. B urpe peOGeHOK yCIenIHo BHITOTHSIET CBOIO POJIb.

Taxum 006pazoM, MOKHO cKa3aTh, YTO MPOIECC PA3BUTHS MaMATH Y CTAPIIUX JOLIKOJIbHUKOB
JOJKEH OBITh CHEIMAIbHO OPraHU30BaH IMEJarorom, T.K. B OOJIbIIEH CBOEH Macce JIeTU 3TOro BO3-
pacta HEe MOTYT CAMOCTOSTETIbHO MPUMEHSTh IPUEMbI CMBICIIOBOM 00paboTku uHbOpMaIuy, Yalie
BCETO C IEJIbI0 3alIOMUHAHUS MPUOETAIOT K YaCTOMY MOBTOpeHUI0. CTapIinii TOMIKOJIBHBIA BO3PACT
SBIIAETCS ONATOMPUATHBIM TSl Pa3BUTHS MTAMSTH.
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V]JIK 796
MCUXOJIOT'MYECKUE U SMOIIUOHAJILHBIE BBIT'OJIbI
OT 3AHATUN ®U3KYJIbTYPOU JJ15I CTYJIEHTOB

Xaouposa K.B., Hazaposa E.E.
Hayunsiii pykoBoaurens: Kayanosa T.B.
Kys6acckuii rocyaapcTBeHHbIH TexHuueckuil yausepcuter umenu T.®D. ['opbOauesa,
¢unman B r. [Ipokonbsescke, (T. [lpokonbseBck, Poccuiickas denepanmst)

AHHomauml. B oannoii cmamove paccmampueaenics 6Ax3CHOCMb @LIS‘MUQCKOIZ akmueHocmu
051 NCUXUYECKO20 6]161207’10]1)/1114}1 cmyc)eHmoe. Onucvigaiomcst ncuxonocuyeckue npeumywecmea
PESYVIIAAPHBIX qbusuuecxux ynpaofCHeHuﬁ, maxkue Kaxk cHAmue cmpecca, yiaydYuileHue KOCHUMUBHbLX
qbyHKL}UZZ, noevluteHue CamMoOyerKu U y6eEpeHHocmu 6 0868, a makoice yaydueHue IMOYUOHAIbHO2O0
6ﬂa20n0ﬂyuuﬂ. Hodqepxueaemc;z BAINCHOCMb 6KIIOYEeHUA qbu3uqea<0b7 AKMUBHOCMU 8 NOBCEOHEs-
HYI0 JfCU3Hb cmydeﬂmoe 0151 00CMUICEHUSL NOJIHOYEHHO2O NCUXUHUECKO20 300p06b}1.
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Kniroueevie cnosa: cmydenmbl, qbu3uuec:<aﬂ AKmueHocms, ncuxuveckoe 6ﬂa20n0ﬂyque,
cmpecce, KOCHUMUBHbLE qbynm;uu, CAMOOYEHKA, YBEPEHHOCNTb, OIMOUUOHAIbHOE 6]16120]10/1)/’41/!6.

Annotation. This article discusses the importance of physical activity for the mental well-
being of students. Psychological benefits of regular exercise have been described, such as stress
relief, improved cognitive function, increased self-esteem and confidence, and improved emotional
well-being. The importance of including physical activity in the daily lives of students to achieve full
mental health is emphasized.

Key words: students, physical activity, mental well-being, stress, cognitive function, self-
esteem, confidence, emotional well-being.

@dusnueckass akTUBHOCTb MIPaeT PELIAIOIly0 pojb B IMOJAEPKAaHMHM Kak (U3NYECKOIo, TaK
U IICUXUYECKOro OJaronoiaydus. 9T0 0COOEHHO Ba)KHO ISl CTYAEHTOB, KOTOPBIE 4acTO BEAyT Ha-
HpsKEHHBIN 00pa3 xku3HU. PerynspHble pu3nueckue ynpaxHeH!s! He TOJIbKO MOMOT'a0T CTY/A€HTaM
OCTaBaThCsa B q)opMe U 300POBBIMH, HO U o0ecreurBalOT MHOT'OYMCIECHHBIE IICHUXOJIOTHYECKHE
Y 3MOIIMOHAJIbHBIE PEUMYILECTBA.

OnHUM U3 KITFOYEBBIX TCUXOJOTMYECKHX MPEUMYIIECTB (PU3UYECKUX YIPAKHEHUN I CTY-
JICHTOB SIBJIETCSl CHATHUE cTpecca. TpeOoBaHUs aKaJAeMUYEeCKOH >KU3HU MOPOH MOTYT OBbITh HEIO-
CHJIHBIMH, YTO IPUBOJUT K BBICOKOMY YPOBHIO CTpecca W TpeBOrH. JlokazaHo, 4To (usmyeckas
aKTUBHOCTh CHMJKACT YPOBEHb CTpecca 3a CYET BBICBOOOXKACHUS SHAOP(UHOB, TAKIKE M3BECTHBIX
KaK TOPMOHBI «XOPOILIEr0 CaMOYYBCTBUS», KOTOPbIE IOMOTAOT MOJHATh HACTPOEHUE U CIOCOOCT-
BYIOT OLIYIIEHUIO Osaronoiayuus. Pu3ndeckue yrnpaxkHEHHs TAK)Ke€ MOTYT IIOMOYb CTYJ€HTaM pac-
CIIaOUTHCS, TTO3BOJISISE UM OYUCTHTH CBOM Pa3yM M MEPEOPUEHTHPOBATHCS HA y4eOy.

Kpowme Toro, perynsipHas ¢puznyeckas akTUBHOCTb MOXKET YJIYUIIUTh KOTHUTUBHBIE (QYHKIIUU
1 IMOBBICUTH YCIICBACMOCTD. I[OKa?;aHO, qTo (1)I/IBI/I'~I€CKI/IC YIIPpA)KHCHUSA YBCIIMYUBAIOT IIPUTOK KPOBU
K MO3TY, 4TO MOXET YJY4YIIUTh MaMATh, KOHLUEHTPALMIO U OOLIMe KOTHUTHBHBIE CIIOCOOHOCTH.
VYyamuecsi, KOTOpble BKIIOYAIOT (hU3HMUECKUE YIPA)KHEHUS B CBOM pacrops/ioK IHS, 4YacTo OTMe-
YaloT yJaydlleHHe KOHIEHTPAllud BHUMaHUS, yIy4IlIeHHEe HAaBBIKOB PEICHUs MpoOIeM U MOBBIIIe-
HHUC ITPOU3BOJUTCIIBHOCTH.

Eme ogHMM BaXXHBIM IICHXOJIOTMYECKMM HPEUMYIIECTBOM (DU3MUECKUX YNpaKHEHUH is
yYdamuxcs ABJIACTCA MOBBIIICHUEC CAMOOIICHKH U YBEPCHHOCTU B cebe. 3anaTus (1)H31/I‘IGCKI/IMI/I yi-
PaKHEHHUSIMU, KOTOpbIE OpOCAIOT BBI30B U PA3[BUralOT UX TPAHULBI, MOTYT IIOMOYb y4yalluMCs MO-
BBICUTH )KPI3H€CTOI>1KOCTB, Pa3BUTH YYBCTBO BBIIIOJIHCHHOI'O J0OJIT'a U MMOBBICUTH CAMOOILCHKY. Pery-
JsipHBIe (PU3MYECKHE YIMPaKHEHHsI TaKKe MOTYT YIy4yIIUTh o0pa3 Tejla U CaMOBOCHPUATHE, YTO
MIPUBOJUT K O0JIee MO3UTUBHOMY IIPECTABJICHUIO O ce0e U MOBBIIIEHHIO YBEPEHHOCTH B cebe

B nononHeHHe K NCHXOJOTHMUYECKON MOJb3e, (PU3HUecKasi aKTUBHOCTh TaKXKe MOYKET OKa3aTh
MOJIOKUTEIBHOE BIMSHHE HAa dMOLMOHAIbHOE Onaronoiyyue ydammuxcs. JlokasaHo, 4ro ¢usnde-
CKHE YNPaXXHEHUS YMEHBULIAIOT CUMOTOMBI JIETIPECCUU U TPEBOTHU, CIIOCOOCTBYS BBICBOOOKIEHHUIO
HEUPOMEINATOPOB, TAKUX KaK CEPOTOHMH U J0(aMuH, KOTOPHIE TOMOTAIOT PETYIUPOBATH HACTPOE-
HUe U dMoluu. PerynspHsle puznyeckre ynpaxHeHUs TakKe MOTYT YIy4IIUTh Ka4eCTBO CHA, 4TO
BaXHO OJIs1 3MOHI/IOH3J’IBHOI7I peryisaunuu 1 O6HIGI‘O MCUXHUYECCKOT'O 3JOPOBbA.

B ¢unmane Ky3I'TY 6511 mpoBezieH onpoc, B KOTOPOM Y4acTBOBAJIO CEMBJIECAT YEThIPE Yelno-
Beka. OH ObLT MpoBeseH MmyTeM rojocoBanus. Onpoc umen temy «llomoraer nu Bam Qusndeckas
aKTUBHOCTH B IICUXOJIOTMYECKOM M SMOLIMOHAIBHOM COCTOSIHMM?». B Xxoz1e onpoca MHeHus pasje-
JWIINCh, HO OOJbIIasi 4yacTh, KaK MOKa3aHO Ha JuarpaMMe, MporojaocoBajo 3a TO, YTO (U3nYecKas
aKTUBHOCTbB BCE K€ MIOMOraeT B IICUXOJIOTMYECKOM U SMOLIMOHAIIBHOM COCTOSIHUH.
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Onpoc: "Momoraert am Bam pusmuyeckas
aKTMBHOCTb B NCUXOJIOTMYECKOM U
3MOLMOHa/IbHOM COCTOAHUM?
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Pucynox 1

B 3akitouenue, perynsipHas Qusndeckas akTUBHOCTb MOYKET IPUHECTU MHOXKECTBO IICHUXOJIO0-
FMYECKUX M SMOLIMOHAIBHBIX MPEUMYIIECTB ydamumcs. Pusnueckue ynpakKHEHHs HIparoT pe-
LIAIOIIYIO POJIb B YKPEIJICHUH NCUXUYECKOTO 30POBbS U OJaromoiaydyusl ydaliuxcs — OT CHATHUSA
cTpecca M yJIy4IlIeHUs KOTHUTHUBHBIX (DYHKIUI 7O MOBBIIIEHHUS CaMOOLIEHKM U 3MOLIMOHAILHOTO
Onaromnomnyunsi. [loaToMy CTyAeHTaM Ba)KHO PAacCTaBIATH MPUOPUTETHI B (PU3MUECKON aKTUBHOCTH
U BKJIIOYATh €€ B CBOM pacropsoK THs, YTOOBI MOIYYUTh BECh CHEKTP MCUXOJOTHYECKUX U IMO-
LMOHAJIbHBIX MPEUMYILECTB, KOTOPbIE MOTYT IPEIOKUTH PU3NUECKUE YIPAKHEHUS.
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YIK 615.851
POJIb ®U3NYECKON PEABMJINTAIIAN
B IPOPMJIAKTHUKE CEPIEYHO-COCYIUCTHIX 3ABOJIEBAHUN

Xpomosa A.H.
Hayunsriit pyxkoBoautens: Kauanosa T.B.
Kysb6acckuii rocyaapcTBeHHbIH TexHnYeckuil ynusepcutet umenu T.D. 'opbayesa,
¢unman B 1. [Ipokonbsescke, (r. I[IlpokonbseBck, Poccuiickas deneparnins)

Annomayusn. B oannoii cmamve usyuena ponv Qusuueckol peaburumayuu 8 npoguiaxmuxe
OaHHbIX 30001€8aHUU, A MAKHCE 0O3HAKOMAEHUE C ee OCHOBHLIMU MeMOOaMU U NPUHYUNAMU.
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Kniouesvie cnosa: usuueckas peadbunumayus, cepoedHo cocyoucmoie 3a0071e6aHus, mpeHu-
POSKU, (husuueckas akmueHocms, NPOPUIAKMUKA, NUMAHUE.

Annotation. This article examines the role of physical rehabilitation in the prevention of these
diseases, as well as familiarization with its basic methods and principles.

Key words: physical rehabilitation, cardiovascular diseases, training, physical activity, pre-
vention, nutrition.

Cepneuno-cocynuctsie 3a6oneBanus (CC3) B HacTosiiee BpeMsi IO BCEMY MHpY, BKIIOYast
Poccuto — 310 oHa M3 mIaBHEWIIUX mpodseM 3apaBooxpanenus. CormacHo BecemupHoii opranusa-
1y 3apaBooxpanenusi, CC3 no-npexHemMy SBISIIOTCS OCHOBHOM NMPUYMHON CMEPTH U MHBAJIMIHO-
CTH, a TAK)KE 3HAYUTEJILHO YBEJIMUMBAIOT PACXO/ibl HA OXpaHy 310pOBbsL.

Jlromsim, KOTOpBIE MOTAM B TPYIITY PUCKA, HY)KHO YAETSATh 0c000e BHUMaHHE, TaK KaK OHH
OoJIbLIIE MOJIBEPIKEHBI PUCKY PA3BUTHS CEPAECYHO-COCYIUCTHIX 3a00€BaHNN. DTO O3BOJIUT 3apaHee
BBISIBUTB, & TAK)KE IIPEOTBPATUTH MTPOOJIEMBI U CIeNaTh NpoduiakTuky 6oiee 3PPEeKTUBHOM.

Tem He MeHee, BeAylIMe Bpauu B JJaHHOM 00JacTH yBEpsIOT, YTO TakHe 3a00JI€BaHUSI MOKHO
npeaoTBpaTuTh. s 3TOro motpedyercss He TOJBKO JedeHne, Ho U npodunaktuka. CHHKEHUE PHC-
Ka WM TOJHOE €ro OTCYTCTBHE BOZHUKHOBEHHUS CEPIIEUHO-COCYIUCTHIX 3a00JI€BaHUNH MOYKHO I0JTY-
YUTh TPOPHUIAKTHKOM. V3-3a 3TOTO TakKe CHU3SATCS CIIy4au CMEPTH U HHBAJIHMTHOCTH.

OnuH n3 caMmbIX 3()(HEKTUBHBIX CIOCOO0B MPOGUIAKTUKY ABJIsETCA (PU3NUECKasi aKTUBHOCTb.
Bcerna pexomenyercsi ObITh aKTUBHBIM B 00JacTH (PU3MUYECKON KYIBTYPHI U MPOBOJAUTH OOJIbIIE
BPEMEHH Ha CBEXKEM BO3/yXe, TaK Kak (pu3nyecKkue akTUBHOCTH IIOMOTatoT B OOJIbIIEH CTENEH! YK-
PENUTh CepACYHO-COCYIUCTYIO CHUCTEMY, YAYUIIUTh KPOBOOOpAIIEHHE M OOECICUYNTh HACBHIIICHHUE
OpraHu3Ma KHCIOpPOAOM.

bnaromapst 3HakoMbIM, paboTaonmM B cepe MEeTUIMHBI, OB MPOBEACH OMPOC MEXAY Me-
JULMHCKUMHU paOOTHUKAaMM. Y3HaBas MX MHEHHE, ObLI 3aJaH BOINPOC, KaKue yNpakHEeHHs Oosee
3 PEeKTHBHBI T TPOPIITAKTHKH CEPIIEUHO-COCYANCTHIX 3a00eBaHnid. Pe3yabprarsl puBeeHBI Ha
auarpamme 1.

Kakmue ynpaxnenue 0oJiee 3¢p(pekTuBHBI 11 NPOPHIAKTHKHA
cep/ieYHO-COCYIUCTHIX 3a00/1eBaHMi?

15% u Kapauo

17%

B CuiioBble

DyHKHOHAJIBHAS
TPEHUPOBKA

PacTsaxka

® Hora

Juaepamma 1

CMoTpst Ha AMarpaMMy, MOXHO BBIBECTH PE3YNbTAT.
He oco0o momoratomue, HO Bce K€ JACHCTBEHHBIC OKa3alKCh: MOra, pacTshKKa U (YyHKIIHO-
HaJibHas TPEHUPOBKA.
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OyHKIIMOHATbHAS TPEHUPOBKA Pa3BUBACT KOOPAMHAIMIO, OalaHC, THOKOCTh U CHIIy C TIOMO-
IO PA3JIMYHBIX YIPAXKHEHUNH. DTH YIPAXKHEHUS TOMOTAIOT YKPEIHUTh CEPIeYHO-COCYIUCTYIO CHC-
TEMY ¥ CHMUKAIOT PUCK BO3SHUKHOBEHUS CEPJICUHBIX 3200JICBaHHIA.

PacTskka coxpaHseT rMOKOCTh CYCTaBOB M MBIIIL, YIy4IIAeT KPOBOTOK, IIOMOIas CHHU3HUTH
PHCK cepeuHbIX 3a0oieBaHuii. Kpome Toro, pactsykka MOXXET CHH3HTH YPOBEHB CTpecca U yiIyd-
IIUTh COCTOSHUS B LIEJIOM.

Mora — 3T0 MO3BI ¥ JBIXaTENbHBIE YIPAKHEHHUS, KOTOPbIE TIOMOTAIOT CHIKEHHIO KPOBSHOTO
JABJICHUSI U YIIyUYIIEHUIO KPOBOOOPAIIEHUS.

Pesynbrarhl onpoca mokasbIBaroT, 4To Hanbosee 3¢pdekTnBHONM HOPMOIT TPEHUPOBOK SBISACT-
Csl KapMo, BKJIIOUaroliee B ce0sl Takue YIpakKHEHUs, Kak X0p0a, O€r, I1aBaHue U €371a Ha BEJIOCH-
nene. Kapano ymydmaer paboTry cepana v J€rkux, IOMOraeT YBEIMYUTbh CHIIy U BBIHOCIMBOCTb
CepAlla, a TAaKXKe CHU3UTh KPOBSIHOE JIaBJICHUE.

[lo auarpamMmMe BHIHO, YTO CHJIOBBIE YIIPa)KHEHHUS 3aHUMAIOT BTOPOE MecTo. Takue ynpakHe-
HUS BKJIIOYAIOT MOATATUBAHUSA, IPUCEIAHUs MOIbEM I'MpU U OTKuMaHuA. OHM Takke MOr'yT ObITh
IIOJIE3HBI JJISl YKPEIUJICHUS] CEpACYHO-COCYIUCTOM CHUCTEMBl. YIPaKHEHUS MOMOTalT YIYYIIUTh
MBILIEYHYIO BBIHOCIMBOCTb U CHITY, YTO MOXKET CHUXKAaTh PUCK CEPJEYHO-COCYAUCTHIX 3a00JIeBaHUM.

AKTUBHOCTH IJIs1 TIPOQHUIIAKTUKU CEPACYHO-COCYIUCTHIX 3a00JIeBaHMA, CIEAYEeT MOIOHpaTh
B 3aBUCHMOCTH OT HAJIMYUS CEPJIEUHO-COCYIUCTHIX 3a00JIeBaHUM, BO3pacT U, KOHEYHO, OT (pu3nye-
CKOTO COCTOSIHHSL. ECi 4enoBek 3/10p0oB M 3aHUMAeTCsl IEPBUYHON MPO(PHUIAKTHKOM, TO BRIOOP BHIA
Y MHTEHCUBHOCTU TPEHUPOBOK MOXKET OBbITh BBHIOpaH MM caMOCTOATENbHO. OJHAKO €CIIU MalUeHT
XOYeT MPeIOTBPATUTh MPOTPECCUPOBAHME 3a00JICBAHUS, €My HEOOXOIMMO MPOWUTH METUIIMHCKOE
o0clieloBaHME M COIVIacoBaTh C BpauaMH IUIaH JEHCTBHM. 3al0roM JOCTHXKEHHS HAWJIY4IIUX pe-
3yJIBTaTOB B NMPO(UIAKTHKE CEPACUHO-COCYANCTHIX 3a00JI€BaHUH SBISIETCS BHIOODP MPABMIIBHBIX YII-
PaKHEHHH U peryssipHble 3aHATHS (PU3KYIBTYpPOH.

Tem He MeHee, HyHO NOMHHTb, 4TO MpOoQHIaKTHKa 3a00€BaHUI cepala JT0JIKHA ObITh KOM-
1ieKcHOU. To ecTh (u3MYecKkrue aKTHUBHOCTH JIOTIOJHSIOTCS 3710pOBbIM 00pa3oM >kxu3HU. Hampumep,
MIPaBUJIbHOE NMUTaHUE (HUKAKOM BPEIHOW IUILM), IPOBOAUTH OOJbIlE BPEMEHU Ha yNULE (IIPOTYIIKH,
a MOXET M Jaxe TOXO/Ibl), O0IIAThCs ¢ OIM3KUMH, JIPY3bsIMH, BpeMs JUIs caMoro ceds (MeanTanus Win
MIPOCTO THILIMHA U YEIUHEHUE), caMopa3BUTHE (JIM4Hasl paboTa WK MOMOIb ICUX0aHAJMTHKY), 3aHs-
THS1, KOTOPBIE TPUHOCST BaM CYACThE, a TAKXKE HY’KHO BBIIEIIUTD BPEMS Ul pa3BICUCHUN.
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Cexkunus 4
CTPOUTEJIBCTBO U TPAHCIIOPT

YK 629.592
JUCKH TOPMO3HBIE JJUIA KEJIE3HOJOPOXKHOI'O ITIOABUKHOI'O COCTABA

AOeyoBa A.A.}, Ku6uros I[.K.z, AueeB AK.
1EKM6aCTy30KHﬁ HMHXEHEPHO-TEXHUYECKUI NHCTUTYT uMeHH akanemuka K.M. Carmnaesa,
(r. Oxubacty3, Pecnybnuka Kazaxcran)
’TOO «PTC Holdingy, (r. Acrana, Pecmyonuka Kazaxcran)

Aunomauyusn. B cmamve paccmompena xkiaccugpuxayusi OUCKO8 MOPMO3HbIX KAK 00beKmos
NOOMBEPIHCOEHUSL COOMBEMCMBUSL C YUEMOM UX MeCma PACHONONCEHUSL 8 COCMABe OUCKOBO20 MOP-
MO3A HA HCeNe3HOOOPOICHOM NOOBUICHOM COCMABe U MAMEPUand, Uz KOmopoz2o U320MOG1eHbl.
Ilpusedenvl npumepvl npuUMeHeHUs OUCKOBO2O MOPMO3A HA HCEE3HOOOPOHNCHOM NOOBUNCHOM CO-
cmase. Paccmompenvt mexnuueckue mpebo8aHUus K OUCKAM MOPMO3HBIM HCENE3HOOOPOHCHO2O
NOOBUIICHO20 COCMAEA.

Knioueevle cnosa: icene3no00poiCHBIN NOOBUNCHBINL COCMAB, OUCKOBLIL MOPMO3, NACCa-
arcupckuti 1okomomus KZ4AT, eaconvl naccasxcupckue, KoaecHvle napul.

Annotation. The article discusses the classification of brake discs as objects of conformity as-
sessment, taking into account their location in the disc brake on railway rolling stock and the mate-
rial from which they are made. Examples of the use of disc brakes on railway rolling stock are giv-
en. The technical requirements for brake discs of railway rolling stock are considered.

Key words: railway rolling stock, disc brake, passenger locomotive KZ4AT, passenger wag-
ons, wheel pairs.

MupoBoOii ONBIT KCILTyaTallUU KEIE3HOAOPOKHOIO MOJABUKHOTO COCTaBa IMOKA3al, YTO JJIS
BBICOKUX CKOPOCTEW IBM)KEHHUS B KaueCTBE TOPMO3HOTO YCTPOWCTBA 1ief1eco00pa3HO MpUMEHEHHE
JMCKOBOTO TOPMO3a, TaK KaK TPAJAULMOHHBIA KOJOJOUYHBII TOPMO3 UMEET OrpaHHueHHe CBOEH 3 (-
(EeKTUBHOCTH MPU TOPMOKEHUU yke co ckopocTer 120-160 km/4 13-3a BEICOKOH TEMJIOBOM HArpy3-
KM Ha KO0JIeca ITOJABUKHOTO COCTaBA.

OCHOBHBIMU 3JIEMEHTAMHU JUCKOBOIO TOPMO3a SIBJISIFOTCS AMCK TOPMO3HOM M TOPMO3HOH
OJIOK, COCTOSIIIIMM U3 KIIEIIEBOI0 MEXaHM3Ma U TOPMO3HBIX HAKJIAI0K. B TuckoBOM TOpMO3€ B Hau-
0o0J1e€e TAKENBIX YCIOBUAX paOOThl HAXOUTCS (PPUKIIMOHHAS Mapa «HaKJIaJIKa — JIUCK).

JIMCKOBBIN TOPMO3 /7S JKEIE3HOAOPOKHOTO MOBMIKHOTO COCTaBa MpeJHa3HaueH Julsl obec-
MeYEHUs] TOPMOKEHHSI MTOJIBUKHOTO COCTaBa IyTeM IpeoOpa30BaHUs SHEPTHH JBM)KEHUS B TEIIO-
BY!IO dHepruw. Ha pucyHke 1 mokasan BUJ JMCKOBOTO TOPMO3a.

JIMCKM TOPMO3HBIE B 3aBUCMOCTH OT UX PACHOJIOXKEHHUs ObIBAIOT KOJECHBIMU MU OCEBBIMH.
KonecHble 1ucKku TOpMO3HBIE, KaK MPaBUIIO, PACHOIOKEHBI Ha KOJeCaX OOMOTOPEHHBIX KOJECHBIX
rapax, a OCeBbI€ JUCKU TOPMO3HBIE Ha OCAX HEOOMOTOPEHHBIX KOJIECHBIX Mapax.

Ha pucynke 2 moka3an Buj KojecHOTo aucka. KonecHblil TOpMO3HOM AUCK COCTOUT U3 JBYX
(PUKIMOHHBIX JHUCKOB, KAXKABIH U3 KOTOPBIX MOXET ObITh Pa3beMHBIM, TO €CTh COCTOSTh U3 JABYX
MTOJTYAUCKOB.

Pucynox 1. Jluckoswiii mopmos
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Pucynox 2. Buo xorecroeo mopmo3noeo oucka

[Tpu MOHTaXxe Ha KOJIECHYIO Mapy (HPUKIHMOHHBIE IUCKU CKPEIUISIOTCS APYT C IPYTOM H C KO-
secoM OOJITOBBIMU COeUHEHHUSAMH. OPUKIIMOHHBIE TUCKU JOJKHBI OBITH OTOATAHCUPOBAHBL, U JJIs
BBICOKOCKOPOCTHOT'O TIOABHMYKHOTO COCTaBa OTBeYaTh TPEOOBAHUSAM IO TUIOCKOCTH.

OceBble TUCKH TOPMO3HBIC, PACIIOIOKEHHBIE Ha KOJIECHOW HEOOMOTPEHHOM Mmape maccaxup-
CKOTO BaroHa, IOKa3aHbl Ha pucyHKe 3. OceBble IUCKH TOPMO3HbIE (B KOJMYECTBE TPEX JIUCKOB)
KOJIECHOM Mapbl CKOPOCTHOTO 3JIEKTPOIIOe3/a MOKa3aHbl Ha PUCYHKE 4.

Pucynox 3. Ocesvle mopmosnvie OUCKU HEOOMOMPEHHOU KOAECHOU NAPbl NACCANCUPCKO20 8A20HA

wecHm m——

Pucynox 4. Ocegoui mopmosHou Ouck Ha HeoOOMOMOPEHHOU KOLeCHOU nape
BbICOKOCKOPOCMHO20 NOOBUICHO20 COCMABA

Jlucku TOPMO3HBIC Pa3IMYAIOTCS M0 MaTepuagy W3TOTOBJICHHS: CTajlb, YyTyH (YEpHBIA WIH
CEepbIii) WK aTIFOMUHUM.

IIpuMeHeHune AUCKOBOI0 TOPMO3a.

JluckoBbIe TOPMO3a IPUMEHSIOTCSI B COCTaBE TOPMO3HBIX CHCTEM Ha JJOKOMOTHBAX, MOTOPIIO-
JIBIDKHOM COCTaBe (DJIEKTPOIOE3/1aX), BarOHaX MACCAKUPCKUX M TPY30BBIX, UMEIOIINX KOHCTPYK-
[IMOHHYIO CKOPOCTh Ooniee 120 km/gac.

Ha >xenme3nspix moporax KazaxcraHa sKcCruryaTUpyeTcs MacCaX)UpPCKUU 37eKTpoBo3 KZ4AT
C JMCKOBBIM TOPMO30M Tpou3BoacTBa kommnannu «Knorr-Bremse Systeme flir Schienenfahrzeuge
GmbH». Ha poccuiickux >Kele3HbIX J0porax Cpeaud JOKOMOTHBOB 3jiekTpoBo3 JI120 ochamen
JMCKOBBIMU TOPMO3aMH.

JIcKOBBIE TOPMO3a YCTAaHABJIMBAIOTCS HA CKOPOCTHBIX U BBICOKOCKOPOCTHBIX 3JIEKTPOIOE3-
nax. [Ipexxae Bcero, CTOUT OCTAHOBUTHCS Ha MEPBOM POCCHICKOM (COBETCKOM) CKOPOCTHOM HJIEK-
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tpomoe3ne DP200, Ha KOTOpOM OBUTH YCTaHOBIIEHBI TUCKOBBIE TOPMO3a, a TAKXKE HA HE MOMIEAIIEM
B AKCILTyaTaIMI0 BEICOKOCKOPOCTHOM 3jiekTponoesie «CoKom».

B 2009 rogy na nunmio MockBa — Cankt-IleTepOypr (4yTh mo3xe Ha JUHHIO MOCKBa —
Hwxuuii HoBropos) BbIIIeNn BBICOKOCKOPOCTHOW 3jekTporioess «CarcaHy, OCHAIIEHHBIN JIHCKO-
BbIMH TOpMO3aMU. CKOPOCTHOM 3JEKTPOIoe3 ] «AJIErpo» ¢ IMCKOBBIMU TopMo3amHu Bbinien B 2011
rony Ha jquHuio Cankt-IletepOypr — Xenbcunku. CoBpeMeHHBIE TOPOJICKHE U MPUTOPOAHBIE CKO-
pocTHBbIE 3ekTponoe3aa «Jlactouka» u «/Boisray Takke OCHaIEHb! TUCKOBBIMU TOPMO3aMH.

OcHarlieHbl JTUCKOBBIMH TOPMO3aMHU MACCAKUPCKUE BaroHbl TBEPCKOro BarOHOCTPOUTEIBHO-
ro 3aBOJIa, BarOHbl JIOKOMOTHBHOM TATH moe370B «CTpHk», a TakKe BaroHsl mpou3Bojictea TOO
«TYJITAP — TAJIBI'O». Cpeau ciny»)eOHOTO KeJIe3HOAOPOKHOIO TPAHCIIOPTA OCHAIIEHA JTUCKO-
BBIM TOPMO30M aBTOMOTpHCca 611 M.

JlucKkoBbIe TOPMO3a HA JKeJIe3HOA0POKHOM MOABUKHOM COCTABe.

JIMCKOBBIN TOPMO3 IPUMEHEH Ha MaccaxupckoM Jiokomotuse KZ4AT. Ilaccaxxupckuil anek-
TpoB03 KZ4AT pazpaboran dpanirysckoir komnanueinr ALSTOM TRANSPORT B cooTBeTcTBUH
¢ texunueckuM 3ananueM AO «Hammonanbnas kommanus «Kazaxcran Temup XKomsry. Coopkoi
MACCAXKUPCKUX 3MekTpoBo30oB KZ4A 3anumaercs 3aBog TOO «DneKTpoBO3 KYpacThIpy3aybIThD)
(r. Acrana). D1€KTpOBO3 MpPEIHA3HAYCH JIJISl BOXKICHHS MACCAKUPCKUX MOE3/I0B Ha KEJIE3HBIX J0-
porax ¢ mupuHoi Kosien 1520 MM, 3neKTpu(UUIMPOBAHHBIX HAa OAHO(GA3HOM NEPEMEHHOM TOKE
IIPOMBIIIIEHHON 4acToThl 50 'l ¢ HOMUHANBHBIM HanpskeHueM 25 kB.

OnektpoBo3 OI120 «Onumm» npousBoactBa OO0 «HoBouepkacCKUil 3IEKTPOBO30CTPOU-
TEJIbHBIN 3aBO/», TAK)KE OCHAILIEHHBIM TUCKOBBIM TOPMO30M.

Onextponoess «Jlactoukay IC2IT (Ceptudukar coorBerctBust TCRUC-RU.JKT02.B.01858)
npousBojicTBa TOO «YpanbCkue JOKOMOTHBBDY C ACUHXPOHHBIMU TATOBBIMHU JBUTATEISIMU OCHa-
11aeTcs KOJIECHBIMU U OCEBBIMHU JMCKaMH U MpeIHA3HAa4YeH sl IEPEBO3KU MACCAKUPOB Ha JKele3-
HBIX toporax Poccuiickoit @enepanuu konen 1520 MM co ckopoctsimu 10 160 km/4ac.

Ha sniexTporoesie mpuMeHsFoTes: TUCKOBbIe TopMo3a mpousBoicTBa OAO «TpaHcrHeBMaTHKAY.

BricokockopocTHol anekTpornoesn «Adpocuady Tamkent-byxapa (Y36ekucran). Ckopoct-
Hble noe3a «Adpocrady ocHalEeHbl AUCKOBBIMU TOPMO3aMH.

[Toe3zna «Adpocuad», nmpoussojcTBa ucrnaickoi komnanuu «Ilatenrec Tanbro» («Patentes
Talgo S.L.»), skcrmyatupytorces Ha quHun Tamkent — Camapkana — byxapa. [TaccaxupoBmecTu-
MOCTh oJiHOTO Toe3nia 216 maccaxupoB. U3 TamkenTta moe3na yxoaar B 7.00, B 7.30 u 8.00. Pac-
cTossHuE B 344 KM 31eKTporoes3a npoxoadar 3a 2 yaca 10 MUHYT.

BricokockopocTHol anekTponoe3a u3 cepur TGV. OnbITHBIN 5ekTpornoe3 u3 cepuun TGV
KoMnaHuu «Anbctom» V150 ObUT cO3/1aH CrieUalibHO Ul YCTAaHOBJIEHUS peKkopna ckopocTu. Pe-
KOPJI CKOPOCTH IS OOBIYHBIX (C KOol€camu) perbcoBbIX moe31oB V150 ycranoBuin 3 anpens 2007
roga. Pekopn ObUT yCTaHOBIIEH Ha TOT/a el He OTKpbIBIIEHCS Maructpaiu Mexay Ctpacoyprom
u [lapmwxeM. DnexTporoes] pasorHaics 10 ckopoct 574,8 km/yac. Ha pucynke 5 noka3aHsl noes-
na pexopacMmensl cepun TGV.

318,0 km/h

08-Dec-1972

1GV- 001

380,4 km/h

26-Feb-1981

Pucynox 5. Dnexmponoesoa pexopocmennl
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Onextpornoes3a ObUT CHOPMHUPOBAH U3 JIBYX T'OJIOBHBIX MOTOPHBIX BarOHOB M TPEX MPOMEKY-
TOYHBIX BaroHoB. MOTOpHbIE BaroHbl ObUTHM 00OPYIOBaHbI 00Jiee MOUIHBIMU TSTOBBIMU 3JIEKTPO-
JBUTaTeNsIMU (MOIITHOCTH 3JIEKTponoe3aa Oblia yBenudensl 10 19,6 MBT (cepuiinblii moe3n umen
MomHocTh 9,3 MBT), koneca ObLIM 3aMeHEHBI Ha HOBBIE ¢ O0bIuM quamerpomM (1020 MM BMecTo
920 mm). Onekrpomoe3n V150 O6bu1 OCcHAIIEH AUCKOBBIMU TOPMO3aMH.

Onekrponoe3n OP200. CkopoctHoit snektponoe3nn IP200 nmpousBoacTBa Prkckoro BaroHo-
crpoutensHOro 3aBoja (Rigas Vagonbiives Riipnica, RVR) Haxomuiicsi B KCIUTyaTalui Ha JIMHUN
Mocksa — Jleaunrpan (Cankt-IletepOypr) ¢ 1984 roma nmo ¢epans 2009 roma. 3a BpeMst dKCIuTyaTa-
IIUM TI0e3/1aMH ObLIO MepeBe3eHo 1,3 MIIH. MaccakupoB U COBEPIICHO MOYTH 3 THICAYM peiicoB. DKcC-
TUTyaTalMoOHHas CKOpocTh aMekTporoe3aa 200 km/gac. 3aBojickue obo3HaueHus 62-110 u 62-285.

Ucnbitanus ckopoctHoro snekrponoe3ga DP200 B cocraBe u3 6 BaroHoB (2 TOJIOBHBIX
1 4 MOTOpHBIX) TIpoxoauiu B 1974-1975 rogax Ha CKOpOCTHOM mojurone bemopeuenck-Maikorr.
Ha nmomnurone Xanckasi-bernopedeHck BriepBble Obljla JOCTUTHYTA CKOPOCTH JABHXKEHHS AJIEKTPOIO-
e3na B 210 xkm/4ac.

DnekTponoe3 ] ObuT 000PYyAOBaH CUCTEMOW M3 TPEX BUIAOB COBMECTHO JIEUCTBYIOIIUX TOPMO-
30B: EKTPUUYECKOTO PEOCTATHOTO, TUCKOBOTO 3JEKTPOITHEBMATHYECKOTO U MAarHUTHO-PEIHCOBOTO.

[Ipu nosHOM city’ke0HOM TOPMOKEHUH, a TAK)KE MPU HU3KUX CKOPOCTSIX JBHIKEHUS peocTat-
HBI TOpMO3 paboTaeT COBMECTHO C JHUCKOBBIM 3JIEKTPOITHEBMATUYECKUM. J[MCKOBBIM TOPMO30M
000pYZIOBaHBI BCE OCH 3JICKTPOINOE3/a, KPOME MEPBOM OCH Ka)KIAOTro TOJIOBHOTO BaroHa. Peocrat-
HBIM U JUCKOBBIA TOpMO3a 00ECIIEUNBAIN MPU COBMECTHOM JICHCTBUU OCTAHOBKY 3JIEKTPOIIOE3/]a CO
ckopoctu 200 xm/4 Ha paccrostaun He 6omnee 2100 M.

JIMCKOBBIN TOPMO3 MPOU3BOJCTBA PHKCKOTO BarOHOCTPOUTEIHHOIO 3aBOIa BKJIIOYAN B ce0s
YYI'YHHbIE TOPMO3HBIE JAMCKH, OallIMaky € IUIACTMACCOBBIMHU HAKJIaJKaMH, PhIUAXHYIO Iepeady,
MTHEBMaTUYECKHE TOPMO3HbIE IIMITUHAPHI, & TAKXKE CUCTEMY IJICKTPOIMTHEBMATUYECKOTO YIIPABICHHUSI.

KoHncTpykuus nuckoBoro Topmo3sa anekrponoesa 9P200 BbilosiHEHA B pacyeTe Ha COBMECT-
HYI0 paboTy ¢ peocTaTHbIM TopMo30M. [lo3ToMy OHa He B MOJHOW Mepe OTBedana TPeOOBaHUSIM
BBICOKOCKOPOCTHOT'O JMCKOBOTO TOPMO3a, KOTOPBIHA JOKEH ObITh CIIOCOOEH CHCTEMAaTHYeCKHU BOC-
IPUHUMATh TETIOBBIE HArPy3KHU IMPU TOPMOKEHHSIX C OOJIBIINX CKOPOCTEH.

JlJ1g1 MOHTa)ka TOPMO3HBIX JUCKOB Ha KOJECHBIX Mapax JAUCKHU OBbLIU BBITOJHEHBI Pa3beMHbI-
MU. OHH COCTOSUTH U3 IBYX MOJYAMCKOB, OTIMTHIX U3 uyryHa YHMM (BTVY 24.6.419-73), o6pabo-
TaHHBIX U COBMECTHO OTOAJIaHCHPOBAHHBIX.

Ha ronoBHbIx Baronax snektponoesga OP 200 B nocneacTBUy ObIIIM YCTaHOBIJIEHBI KOJIECHBIE
napbl, OCHAIIEHHbIE YYTYHHBIMU TOPMO3HBIMU JAMCKAaMH CO CTAJIbHBIMM CTYNHIIAMU MTPOU3BOJICTBA
koMmnanuu «KHopp-bpemse».

BricokockopocTHOM anekrponoessr «Cokon-250». BeicokockopocTHol anekTponoesn «Co-
Kou-250» pa3pabatbIBaics A7 SKCITyaTanuu Ha yyactke Mocksa — CankT-IleTepOypr.

BricokockopoctHol anekTpornoess; «Cokon-250» Obl1 000pyIOBaH d3JIEKTPONHEBMATHYE-
CKUM, DJIEKTPUYECKHUM, JAMCKOBBIM M MarHUTOPEIbCOBBIM TOPMO3aMH, & TaKXE INPOTUBOIO3HBIM
YCTPOMCTBOM.

JlMckoBBIE TOPMO3a Ha BaroHax MacCaKUPCKUX JOKOMOTUBHOM Tsru npoussoactsa OAO «Tsep-
CKOW BaroHOCTPOUTENbHBIN 3aBoa». CkopocTHOI noe3n «HeBckuii axkcnpecc» coctout u3 11 macca-
KHMPCKHX BarOHOB JIOKOMOTHUBHOM TSATHM M OJHOrO BaroHa-pecropasa. [loe3n TaHer anextpoBo3HC200
(uenickoro mpomsBojcTBa) wim II120 co ckopoctssmu okomno 200 km/gac. Bpemst B myt oT MOCKBBI 710
Cankr-IlerepOypra 4 yaca.

JIMCKOBBIMH TOPMO3aMM OCHAIIEHbI BaroH MacCaKUPCKUI KymneiHslil mTabHoil Moaenu 61-
4445, BaroH naccaKupCcKuil KyNeHHBbIA IBYXdTaXHbIH Moaenu 61-4465 u psan Apyrux naccaxup-
CKHX BaroHoOB.

Barons! naccaxupckue JJOKOMOTUBHOM TAru npoussojactsa TOO «TYJIIAP — TAJIBI'Ox.
Ha Baronax maccaKupckux JIOKOMOTHUBHOM TSITM C HaKJIOHOM Ky30Ba M ITHEBMAaTHYECKOH MOJIBEC-
koi mpoekta 965 mpousBoactBa TOO «TYJIIIAP — TAJIBI'O» (Pecnmy6nuka Kazaxcran) npume-
HSIOTCSL JTUCKM TOPMO3HBIC KOJIECHBIE TpOu3BoJcTBa KommaHuu «Knorr-Bremse Systemefiir
Schienenfahrzeuge GmbH». Jlucku TOpMO3HBIE pacCUMTaHbl HA CKOPOCTH JBM)KEHHUS BaroHOB JI0
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200 km/gac. Marepuan u3rotoeieHus — 4yryH. Ha pucyHke 6 mokaszaH moes3j] C 3TUMH BaroHaMu
Y 3JIEKTPOBO3 naccaxkupckuii KZ4AT.

Pucynok 6. Baeonwl naccasicupckue 10KOMOMUBHOU ms2u npou3eo0cmea
TOO «TYJIAP — TAJIBI' O» u snekmposoz KZ4AT

Baronbl maccaxupckue JOKOMOTHBHOW TSATM mpou3BojcTBa koMmnanuu «llatentec Tambro»
(Ucnanwus). [loe3ng «CTpuk» COCTOMT M3 BarOHOB COWJIEHEHHOI'O THIIA JIOKOMOTHUBHOU TArU. B Ka-
4YecTBE JJOKOMOTHBA MpUMeHsieTcs 31ekTpoBo3 D120 (koncTpykunoHHas ckopocth 200 km/gac).

Baronsl ykopoueHHBIE, Ky30B Y3KHIl €BPOIEHCKOT0 MEXITyHapOIHOro rabapura. Baronsl, kpo-
M€ TOJIOBHOTO, OIIMPAIOTCS Ha MPEAbLAYIINI BarOH U O/IHY OJHOOCHYIO Tenexky. KonecHas mapa pas-
JieJieHa Ha JIBa KOJIECHBIX OJIOKAa C HE3aBUCHMBIMH APYT OT Jpyra Kojecamu. | 0JIOBHOW M XBOCTOBOU
BaroHbl N0e3/1a SIBIISIOTCS] TEXHUYECKUMH M OCHAIICHBI TU3EIbHBIMU 3JICKTPOCTAHIIUAMU 7S] TUTAHUS
AJIEKTPUYECTBOM IaCCAKUPCKUX BaroHOoB. BaroHel moctpoeHsl Ha HcraHckoM 3aBoje «llaTeHre-
cTanbroy». Baronsl naccaxupckre JOKOMOTHUBHOM TATHU C HAKIIOHOM Ky30Ba U ITHEBMATUYECKOM MO/I-
BeCKOM npounsBojcTBa komnanuu «llarentecTanbro» ocHamarTCs AMCKaMU TOPMO3HBIMU IIPOU3BO/I-
ctBa. CxopocTHO# moe3n «Ctpmx» A Mapupyra MockBa — bepiuH oTinyaeTcst OT NpeAbIAyIIero
110€3/1a KOHCTPYKIMEN TeJIeKKH C U3MEHSIOLIENCsl IIMPUHOM KOJIeU. DTO MO3BOJISIET COKPATUTh BPEMSI
nepexona c koneu 1520 mm (benopyccusi) Ha koneto 1435 mm (TTonbima).

TexHnueckue TpeboOBaHuUs, PEABABIIEMbIE K JUCKaM TOPMO3HBIM KEJIE€3HOIOPOKHOIO MO~
BH)KHOTO COCTaBa.

JIcKy TOPMO3HBIE JKEJIE3HOIOPOKHOTO MOJIBUKHOTO COCTaBa JOKHBI COOTBETCTBOBATh Tpe-
OOBaHUSAM TEXHUYECKUX PETTIAMEHTOB:

" BBINIOJIHEHHUE YCIOBUU DKCIUTyaTallMd C YY€TOM BHEITHUX KJIMMATHUUYECKUX U MEXaHHUYe-
CKHMX BO3JICHCTBHUH;

" «BBIOpAHHBIE MPOEKTUPOBITUKOM (pa3pabOTUYMKOM) KOHCTPYKIIMH >KEJIE3HOIOPOKHOTO
MOJIBIKHOTO COCTaBa M €0 COCTaBHBIX YacTel JOJKHBI ObITh O€30MacHbl B T€UCHHE HA3HAYEHHOTO
CpoKa CIy>KObI W (MJIM) 10 JOCTHXKEHHS Ha3HAYEHHOTO pecypca, B TEUEHUE HA3HAUYEHHOTO CpOKa
XpaHEeHMs], a TAKKe BBIIEPKUBATh BO3JEHUCTBUSI U HAarpy3Kd, KOTOPbIM OHM MOTYT IOJBEPraThCs
B IIPOLIECCE IKCILTyaTallun»;

" «B JKCIUTyaTallMOHHBIX JOKYMEHTaX >KEJIE3HOJOPOKHOTO MOJIBH)KHOIO COCTaBa U €ro
COCTaBHBIX YacTeH (JIJ1s1 MOJBUKHOTO COCTaBa — B PYKOBOJICTBE I10 AKCILIyaTalluu) AOJKHBI COJEp-
KaThCsl PEKOMEHJAINK 0 0€30MacHON YTHIM3AlUU 10 UCTEUYEHWH HA3HAYEHHOTO CPOKa CITYKObI
(IOCTHKEHUHU HAa3HAYEHHOTO pecypca) KeJIe3HOJOPOKHOTO MOABMKHOTO COCTaBa M €ro COCTaBHBIX
4acTeil, a Tak)Ke MaTepruaoB U BEUIECTB, IPUMEHSIEMbIX B HUX,

" «Ha JKEJEe3HOJIOPOKHBIN MOABMKHOI COCTaB M €r0 COCTAaBHbIE YACTU JIOJKHBI OBITH Ha-
HECEHBbI HEOOXOJMMBIE (XOPOIIO Pa3INuYMMbIe) HACHTU(UKAIMOHHBIC W Mpeaynpexaaie Hal-
MMACH U MAPKUPOBKA, CBEJICHUS U3 KOTOPHIX TYOJUPYIOTCS U MOSICHAIOTCS B OKCIUTYaTallMOHHBIX J10-
KyMEHTaxX»;

" (HaHECEHHUE Ha COCTaBHbIE YAaCTH KEJIE3HOJOPOKHOTO MOJIBUKHOTO COCTaBa MapKUPOB-
KH, 00eCIIeYnBAIONICH UX UICHTUPUKALIUION;

" HaWMEHOBAHHME M3TOTOBUTENS U (MJIM) €r0 TOBAPHBIN 3HAK (TIPH HAJIMYHUH);
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" HaMMEHOBaHWE MPOAYKIHMH U (W) 0003HAYCHHE B COOTBETCTBUU C KOHCTPYKTOPCKOM
JNOKyMEHTAlUeH, 1aTy U3rOTOBJICHHUS.
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D0X 624.131
CBIHAJIBI IPTETACTBI KOHCTPYKIMAIAP/BIH KAUTA OHJEY
FKAFJANBIHIAFBI FUMAPATTAPMEH JKOHE KYPLLIBICTAPMEH KYMBICBI

Bba3apos b.A., Konak6aeBa A.H.
Kaparanapl HHIYCTPHSIIBIK YHUBEPCUTETI,
(Temipray, Kazakcran PeciyGnmkachrn)

AnHomayus. B oannoii cmamve paccmampusaemcst paboma KiuHOBUOHBIX YYHOAMEHMHbIX
KOHCMPYKYULL C 30AHUSMU U COOPYICEHUAMU 8 YCILOBUAX NOOPAOOMKU HA NOOPadamvléaemblx OCHO-
BAHUSAX. NPUMEHeHUe Npedlazaemoco YHOAMeHma 6 COYemaHuu ¢ WapuKosoil NOCmenbo onpede-
Jislem NPUHYUNUATILHO HOBbIL MEXAHU3M pabomuvl maxkux (QyHOAMeHmos Ha noopabamvléaemuvlx
MEePPUMOPUAX U HOBblE NPABUIA UX NPOEKMUPOBAHUS.

Knwouesvie cnosa: mooenuposanue, KIUHOBUOHBI pyHOamenm, noopabamvleéaemvie meppu-
mopuu, npeoesibHas HeCcyujas ChOCOOHOCMb PYHOAMEHMA, MEMOOUKA UCNLIMAHUL, HACPY3KU.

Annotation. This article discusses the work of wedge-shaped foundation structures with
buildings and structures in conditions of undermining on undermined foundations. the use of the
proposed foundation in combination with a ball bed determines a fundamentally new mechanism
for the operation of such foundations in undermined areas and new rules for their design.

Key words: modeling, wedge-shaped foundation, undermined areas, maximum bearing ca-
pacity of the foundation, test methods, loads.

OHzenin jkKaTKaH ayMakrTapa KypbUIbIC OOWbIHINA Koija Oap FHUIBIMU-TEXHHKAJIBIK
onebuerTepl Tanaay ’Kep yCTi KYPhUIBICBIHBIH KaJBIITACAThIH HETI3ZAepMEH OipIiecit )KyMbIC icTey
Moceneci KOmNTereH 3epTTeylliiaepaiH eHOeKTepiHIe KapaiaThlHbIH KepceTeni. bipak emHpeneTin
HETI3/Iep/liH CO3BUTYBIHBIH KOJJIeHeH IehopMamusCcChl Ke3iHAe FUMapaTrTap MEH KYPBUIBICTAP.IbIH
’KaHa KOHCTPYKIMSJIAPBIHBIH JKYMBICBIHA 9CEp €Ty MACEJIEC TONBIK Jopeskeie 3epTrenmereH [1].

OHJemin xaTKaH TePPUTOPHSUIAPIAFbl FUMApaTTap MEH KYPBUIBICTAPABIH )KYMBIC CHITaThIHA
HETI3T1 ocep CO3bUTY-KbICBUTYIBIH CallbICTHIpMalibl KeJJCHEeH AedopManusiapsl skoHe xkep Oeri
KHUCBHIFBIHBIH BEPTHUKAIBIBI edopManusiiapel ocep ereni. Onap FuMaparTapslH Tipey KOHCTPYK-
LUSUIapbIH/IA €9Yip KOCBIMIIIA KYIITEPIiH Maiiia 6omybiHa ceben OObIN TaObLIa bl XKOHE OJIapIbIH
KHpaybIHa JKOHE TINT1 KUpayblHa OKeJe/Il.

Kypbuiblc KOHCTPYKUMSUIApPBIHBIH JKaHa TYpJIEpIH Kacay Ke3iHJe, OAeTTe, opTypii
OJIIIEeM/IEP/IIH KOl CaHbIMEH CYHeMEeNJeHETIH SKCHEPHMEHTTIK 3epTTeyJepliH 3aTTail Keyemi
OpBIHAANA/bl, OJNIApJAbIH apachlHAa KepHeyidi-nedopMaluusiaHFaH oSKal-KyWal —OaranayJblH
JIEKTPOTEH30METPHUSIIBIK O/11CTEP] HEFYPIIBIM MaHBI3/IbI POJI aTKApabl.
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«Kypbuibic-Heri3» KyHeciHiH OipJIecKeH >KYMBICHIH 3epTTey YIIiH apHailbl TEH30METPHUSIIBIK
apKaJbIK TYPIHAETI FUMApPATThIH Oip emeM/ll apKaldblK MOJICHI 931pJeH i, OHBIH KOHCTPYKITUSICHI
aybICTIANIbI WIJIMEII KaTThUIBIKKA M€ OOJIIIbI KOHE OHBIH TaOaHbl OOMBIHINA KaJBIITHI KBICHIMIIBI
oJIIIeyre, FUMApPATTHIH TYPJi OeiKTepiHiH meryin (KeciHmicin) Tipkeyre mymkinmik oepai (1, 2-
cyperrep).

i ———

SISTeIeTT: TSTSTOISTS!
sIeTeIeTa): I IST4I¢18]

1

A:_l_?rif ;

Cypem 2. TeH30Mempusiiblk apKaiblKmbll CXemMacsl (KOJI0eHeH Kecy)

7 amOMUHHMHJEH jKacalfaH TIK OYpPBIIITHI alMallbl-CalMaibl IUIACTUHANApJaH TYpPaThIH
l-apkanblK 8-IIapUKTI MacTeldb apKbUIbl IpreracTapra CyHeHiN, oJjapra TEeH30JaTYUKTepi
KeJimenreH 3-eliey apKajJblKTapblHa 00JaT asgKTap apKbUIbl 4-KOHTAKTUII KaJBITHl KbICBIMIIBI
oepetin 60 MM-Te TeH OeC TIpeK TaKTaJIapbhIHAa AMAMETPMEH OpHATACKaH. DKCIIEPUMEHT KYPrizy
apKbUIbI OecC OJIIIey apKaJbIFbIHBIH dPKaChIChl TAPUPOBKAFa YIIBIPAIbI.

ApKasbIKKa JKYKT€ME IIOWBIH ITUTACTHHAJIApP AapKBUIBI, OJIApIbl apKaJbIKKa Caly apKbLIbI
Oepinizi, ajn FUMapaTThIH apKaJblK MOJETIHIH opTYpial OeJiKTepiHiH mery (Kecy) IaManapbl jKoHe
apKaJIBIKTap/IBIH Tay-30HTTHIK BIFBICYBI O€C ipreTacThIH OpKaHCBHIChIHA €Ki )KaFbIHAH JKayalThl TYp/e
OEKITUITeH 5 caraT YJITiCiHJIerT MHAUKATOPIapMEH OJIIeH 1, Oy peTTe MEeTKIepl apKaJIbIK

Monensaik apkansik 0,7*107 H/cm2 cepmimMaiiik MOyIIIMEH oHE opOip MIIaCTHHAHBIH JKOCTIa-
pbIHzA 45X6 CM eIIIeMMEH JIIOPaTIOMUHUI/IEH *KacallFaH | IiacThHaIap nakeTi TYpiH/Ie OpbIHAAIIbI.

[TakeTke >KMHANFaH IUIACTHHAJIAP ©3apa CHIPFYABI OOJIIBIPMANTBIH KOHE MOJENBIIH Tajarl
eTUIETIH KaTThUIBIFBIH KaMTaMachl3 eTeTiH 20 Hykrenepinae 6 OypaHaaisl KOCBUIBICTApBIMEH ©3apa
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KaTThl OekiTineni. FumapaTThiH apKanblK MOJETIHIH KUBIHTHIK KAaTThUIbIFel 2,0¥107 H/cM2 Ten
COHFBI 1Ty KaTTBUIBIFBIHA K€ OOJIJIBI.

Mogenaenerin OObEKT pETiHIE ajAblH aja CalbIHATBIH ipreracrapia Y3bIHABIFBI 18 M
ruMapar (0eJ1iK) KaObLIIaH bl

Iprerac KOHCTPYKIMSCHI CHIHATIBIK MILTIHAI KOHYCTBIK ipreTac KoHe iprerac rneH FumMapar OKOJIbi
apachIHAAFbl KOC IMAPUKTI TOCEK TYPiHAET AeopMaIMsUIBIK Tiric 00JIbI TadbuIap! (3-Cyper).

Byn ipreracTthlH JOCTYpIli KOHCTPYKIHSUIAPMEH CallBICTBIPFaH/Aa AapPTHIKIIBUIBIFBI 1pTreTac
HEri3iHJe KOJJICHEH JKbUDKYJap TYBbIHJIAFaH Ke3/€ YCHIHBUIBII OTBIPFAaH KOHCTPYKIUSHBIH
KOCBIMIIIA )KYMBIC ICTEHTIH HeTi3re COFbUTYbIH/IA 00BN TabbuIaabl. bys peTte ipretacThiH Heri30eH
»KaHacy aJlaHbl apTa/ibl, FUMapaTKa TYCETIH KYKTEME a3asiibl.

Iprerac GenneyiHiH YCTIHTI KOHE TOMEHTI Ka3bIKTHIKTAphl apachIHJIAaFbl KOCAPJIBI IIAPUKTI
TOCEKTI NaijaiaHy FUMapaTThIH JKep acThl OOJIriHe KOJJICHSH KYIITEPIiH 9CEePiH TOJBIFEIMEH OCii-
TapanTaHbIPaibl )KSHE COJI apPKBUIBI FUMApAaTThIH HEMECE KYPBUIBICTBIH YCTIHI1 OeiriH apmaTypa-
Jay HIBIFBIHIAPBIH TOMEHAETEI].

Mogensaey Ke3iHIe MOJeNb MapaMeTpiiepiHeH HaTypa IapaMeTpliepiHe >KoHE KepiciHIe
aybICy YKCaC ChI3BIKTHIK TEOPHSHBI KaTaH CaKTayFa HeTi3/Ie/reH.

3-cyper. CrIHaNEI {preTacTarsl
A FUMapar
. Tepbeunic Tirici
. CBIHANBIK iprerac
. JKepTene bengeyi
. FUMapaT KaOBIpFackl
. Kepi Tery

L R S S

Cypem 3

FumapaTTelH apKalblK MOJENIMEH KacallFaH AKCIIEPUMEHTTEp CEepHsChl MBIHAIAN olicTeMe
OOMBIHIIIA KYPTI3UIIAl: apHaAbl omicTeMe OOWBIHINA aJIbIH aja JalbIHIAIFaH MOJEIBIIK HETi3re
TEH30METPUSITBIK apKaJbIK KYUBUIABL. ApPKAJIblK TEH30JaTYUKTEPl KYWECIHIH KOPBITHIHABLIAPHI
KOMMYTalus 0JI0TbI apKbUIbl UG PIIBIK TEH30METPHSUIBIK KOIIP/IIH 6JIIIey OJOThIMEH KaJlFaHFaH.

Yari Taban ycTiHAeri ynecTik KbeIcbIMHBIH P = 5,0 H/cM2 mamaceiHa >KeTKeHre JIeiiH
IONBIHBI MUIACTUHATIAPMEH KaCaJFaH.

By perTe TeH301aTUUKTEP/IIH KOPCETKIIITEPl TYCIPUIiN, apKaJIBIKTBIH dPTYpil OeiKTepiHiH
mery (O0ypy) mamacel Oenrinermi. ComaH KeiliH Heri3 TOMbIpaKKa ©cy OOWBIHINA CO3BLTYIBIH
KeJ/ieHeH aedopmanusicel OepiireH sxoHe AeQopMaIisHbIH opOip KagaMblHAa TEH30JaTYUKTEP/iH
Kkepcetkimrepi = 3, 6, 9, 12 MM/M, coHzaii-aKk FUMapaT MOJENIHIH ery (OWbII Kecy) mamaiapbl
aJIbIHFaH.

Ocbl KepceTKiITep OOMBIHIIA TOMBIPAKTHIH PEAKTHUBTI Oepiity 3mtopiiepi (TyHicneni Hop-Mab/bl
KBICBIMJIAp) YKOHE OHJIENIETIH HEeT13/1iH CO3BUTYBIHBIH CANIBICTBIPMAIIbl KOJIICHEH JAe(opMaIisiapbHbIH
maMasapbiHa OaiTaHbICThl FUMAPATTHIH apKAJIBIK MOCIIHIH MIOTIHIUIEP] KacalIbl.
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DKCIEpUMEHTTIK  3epTTEyJepiH HOTIDKENEPIH MATEeMATHKAIBIK OHJIEY BIKTUMAIIBIK
TEOPHACHIHBIH (DOpMYyJIaiapblH TapTa OTHIPHIT KYPTi3LII1.

XKyiieniy OipiieCKeH >KYMBICHIH 3€PTXaHAIBIK 3€PTTEY KOHE TECH30METPHUSIIBIK APKAJBIKIICH
OepluIreH FUMapaTThIH HET131HEe CO3bUTYABIH KOJJICHEH Je(GopMalusIapbiH JaMbITY KE31H/IE «HET13
cary» MbIHaJIall Tajjay Kyprizyre MyMKiHaik 6epai. TeH3ogaruukTepain KepceTKimrTepi OoMbIHIIAa
TOMBIPAKTHIH PEAKTUBTI OEpidy SIIopalapbl JKacajjibl, al WHAWKATOPJAPIBIH KOPCETKIITepi
OOMBIHINIA CO3BUTY/BIH CABICTHIPMAbl KoJIeHEH ae(opMalusIapbIHbIH IIaMachlHa OailIaHbICTHI
FUMapaTThlH Oajka MOJIEiHIH opTypii OemikTepiHiH mery (BIFbICY) SMIOpalapbl >KacalIbl.
TeH30MeTpUsIIBIK apKaJIbIKIIEH JKYPri3UIreH SKCIEpUMEHTTEpAIH OapIiblK TaXipuOenepiniae TeH30-
Oasika ipreTracTapblHBIH 0€C HYKTECIHJE OJIICHTEeH, KepUIy Heri3i TOIbIpaKkKa OepliareHre JewiH,
srHU € = 0 MM/M Ke3iHe KOHTaKTUTIK KbICEIMAApAbIH Oeiinyi opramia anranga P = 5,0 H/cm? ma-
MachIHA JKaKbIH/IaHIbl KOHE OipKeIKi mamara KaKblH, aJl OpTallia Mery TeH30METPHSUIBIK apKaJbIK
S =0.10 mamacsin Kypaiasl. (4-cypet Kap-bi3.)

TeH30MeTpHUsIIBIK apKaJIBIK MOZCHI Oap ToXIpuOenep CepusiChl apKajiblK IMIOTTHAUICPIHIH
TOYEJIUTIriH, TOMBIPAKTHIH PEAKTUBTIK OepimyiHiH O6JiHy CcHHaTblH OaxaMaibl TOIBIPaK
KaJIBIHJIBIFBIHBIH CO3BUTYBIHBIH CaJIBICTBIPMAJIbl KOJJICHEH JIehopMalMsiIapbIHbIH [aMajJapblHaH
3epeliey MaKCaThIH KOMIBI.
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Cypem 4. Yneinix apxanvlkmoly wocy (otivbin Kecy), monvlpaKmoly peaxmusmi Oepiny anopaiapol
1, 2, 3 mik colzpikmap co3wliyouly KoaoeHer oegopmayusaceina catikec keneodi £ = (3, 6, 9, 12)*10-3 mm/m

TeH30MeTpHusIIbIK apKalbIK TYPIHAET! FUMapaT MOJETIMEH >KYPri3UIr€H SKCIEePUMEHTTEp
CepHUsUIapbIHBIH HOTIDKENIEPIH Tayjay CO3BUIY/bIH KeJleHeH AeGopManusachl IaMalapblHbIH ecyil
ke3igae C Herizziep ChIHAJbI Iprerac KOHCTPYKIUSUIAPBIHBIH O1pKajbINThl O1pKEJIKl KUBLIBICYbI 00-
nanpl, OyJ1 peTTe TOMBIPAKThIH PEaKTUBTI O6diHyl TypakThl OOJNbIN Kanaabl. byn xarmail MmyHman
1preTacTbl TOMBIPAK KaJBIHIBIFBIHA KECy KE31HJE OHIENETIH HETI3JIeMEMEH >KaHacy ayJdaHbIHBIH
ywiFaloblH  Oimmipeni, Oyn  JgedopMalusuiaHaThIH — HETI3JEMEHIH  KoTeprim  KaOijleTiHiH
TYPaKTBUIBIFBIHBIH ~ ce0e01  Oonbilm  TaObLIaAbl, al KOC IIApUKTI TOCEKTeH TepOenicTiH
neGopManusIIbIK TITICIHIH 00dybl ©HJIEY Ke3iHIEe FUMapaTThIH >KOFapFbl OeiriHe TYbIHAAUTBIH
KOJIJIEHEH KYIITEp/iH OepiayiH iC KYy31H]I€ TOJBIK >KOSIIbI.

Atan eTUIreHJAEW, € CO3BUTYBIHBIH KOJIJCHEeH nedopManusiiapbl Ke3iHae Oipkarap
3epTTEYIIUIEp TOMBIPAKTHIH PEAKTUBTI OEpily SMIOpAChIH IC JKY31HAE TIK OYPBIINITaH Tpamerus
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TOpi3i jkaHe OipKenKi emec OerikTepre KaiiTa OesymMeH KaTap OaraHalbl ipreTacTapblH KOTepril
KaOUTeTTIITIHIH TOMEHJEYl OpbIH ajajabl, OyJI KOCBIMIIA OHJIIPUICTIH FUMapaTTapblH TIK KoHE
KOJIJICHEH YKa3bIKTBIFBIHA KOCKIMINIA KYII-XKITepAiH TYbIHIaybIHA OKEIIe/I.

Xypriziren MoaenbIik 3epTTeysiep KaTThl HOKOIBAbI Oeljiey MEH 1prerac KOHCTPYKLHUSACHI
apachlHla OpHAJacKaH jaedopManmsuibKk TepOemic Tirici 0ap ChIHAIBI KOHYCTBIK HBICAHAFbI
1preTacTblH apHaibl KYPbUIBIMBIH KAMTUTBIH FUMapaTTap MEH KYpbUIbICTAp TOMNBIPAK MAacCHUBIHIH
CO3BUTYBIHBIH KOJJICHEH Ae(POpMAIUACHl K€31H/Ie TYBIHIAUTBIH KOJIJCHEH KYIITEPAl TOJBIK JKOSThI-
HBIH KOPCETTI.

FumaparTeiy OeKiTiireH caiMarbl 0ap HETi3 MeH YChIHBIIATHIH IpreTacThlH KOTepriml KalineTi
OHBIH OHJCJICTIH KaJbIHIbIKKA CHYIHE Kapai ToIbIpakTa Oenriai Oip oOpHajlacybl Ke3iHJe
CO3BUTY/IBIH KeJieHeH aedopmanusicbiHa OaliIaHbICTI ©3repMEIi.

Ocplnaiiiia, TeH30METPHUSUIBIK apKAIBIKTBIH MOJENIMEH >KOFaphl KATTBUIBIKIICH KYPri3uireH
SKCHEPUMEHTTEP/IIH HOTIKeNIepi OOWBIHIIA KeNJeHEH nedopMaiysuiap HeTri3iHJe TOMbBIPAKThIH
peakTHBTI Oepidy SMIOPIHIH CO3BUIYBl TYPaKThl OOJIBINT KaJaThIHBI, ajl MYHJAH ipreTacTap.iblH
TOTBIPAK KAJIBIHIBIFBIHA KECUTyl OipKeIKi Kypyi, ajl KOC MApUKTi TOCEKTIH (TepOedic TiriciHiy) 0o-
Tybl KeJJEHEH KYIITepAiH ocepiH Ic Ky3iHAe TOJNBIK ©HIeYy Ke3iHae mnaiiga OosaThiH
FUMapaTTap/IbIH KOFapFbl KOHCTPYKIUSIIAPBIH JKOSTHIHBI AaHBIKTAJIIBI

¥ CHIHBUIBITT OTBIPFAH IPreTacThIH MIBIFBIHKEI O6uiri Oonamiakra, OHISYIeH OTKEHHEH KeWiH,
ipreTacThlH 0OJIKaMJIbI 6Tyl HOTHXKECIHC TOIBIPAK HEeTi3iMEH TYHICY allaHbIHBIH YIIFarObIHA Oaii-
JAHBICTBI FUMapaTTap MEH KYpPbUIBICTApAbl KOCBIMIIA Tarbl 3 KabaTKa asKTayFa MYMKIHJIK
OepeTiHiH aramn eTy MaHbI3IbL. [lalianany/pH jkaHa KaruaaTel 0ap eHAENeTiH ayMakTapaa OChIH-
Jail iprerac KOHCTPYKIUSUIAPBIH KOJJIaHy YCBHIHBUIATBIH 1preTacTapiblH ©OHJENETIH Heri3AepiH
»)o0anayabpiH MYJIJIEM KaHa Karu1aaapblH alKbIHIANHIbI.
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OO0K 624.131
3EPTXAHAJIBIK KAFJAMJIAPIA BYJIIHY KE3IHJAE KOHYCTBIK
IPTETACTAPABIH O3I'EPTUUVII'EH WET'THIC BYPBIINIBIHBIH OCEPIH 3EPTTEY

Bba3apos B.A., Konakoaesa A.H., bazapos A.b.
Kaparaaiel ”HAYCTPHSUTBIK YHHBEPCHUTETI,
(Temipray, Kazakcran PecryOnmkacsor)

Annomayusn. B oannoii cmamve paccmampugaemcst uccie008anue GIUsHUsL USMEHEHHO20 ye-
Ja epe3anuss PyHOameHmo8 KOHUYeCKOU ¢hopmvl npu noopabomxe 6 1aOOpamopHuIX YCI0BUSIX.
Ilpumenenue npeonazaemozo yHOaMeHmMa 6 COYEMAHUU C WAPUKOBOU NOCMENbIO Onpeoersiem
NPUHYUNUATBHO HOBbIIL MEXAHUIM pabomsl maKux QYHOAMeHmos Ha noopabamvléaemvlx meppu-
MOPUAX U HOBblE NPABULA UX NPOEKMUPOBAHUSL.

Knrwoueswvie cnoea: mooenuposanue, Konuueckuil hyHoamenm, noopabamoléaemvle meppumo-
puu, npedenbHas Hecywdas CnoCOOHOCMb PYHOAMEeHMA, MemoOUKa UCTbIMAHUL HAZPY3KU.

Annotation. This article discusses the study of the influence of a changed angle of penetration
of conical foundations during part-time work in laboratory conditions. The use of the proposed
foundation in combination with a ball bed determines a fundamentally new mechanism for the op-
eration of such foundations in undermined areas and new rules for their design.

Key words: modeling, conical foundation, undermined areas, ultimate bearing capacity of the
foundation, load testing methodology.
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[TporpeccuBTi FRUIBIMU-TEXHHUKAIBIK HICIIIMAEPl jkobanapaa maiganany, acipece, KOFapsbl
MaTepUasIbIK >KOHE €HOEK HIBIFBIHAAPBIMEH CHUMATTaJaThlH KYpAeNl HHXKEHEepPI1K-Te€OJOTUSIIBIK
KaFjainapaa iprerac cally cajlachlHAa MaHBI3AbI. MoceneHiH KypAenutri xep OeTiHiH
nedopMausIapbIHbIH OY3bUIFAH FUMapaTTap MEH KYPBUIbICTApFa 9cep €TYIHIH JKOHE J1aMybIHBIH
epeKiIe MeXaHW3MiIMeH OalIaHbICThI. Tay-KeH >KYMBICTapBIHBIH dCep €Ty ailMarblHAa OpHAIAaCKaH
FUMapaTTap MEH KYpbUIBICTAp €€yl 3aKbIMIaHyFa YIIbIPAali/Ibl, COHJIBIKTAH TOMBIPAKTHIH CHI3BIKTHI
€MEeC CHUIIaThIH €CKEepE OTBIPHIN, Tay-KEeH KarJailbIH/1a FUMapaTTap MEeH KYpPbUIBICTapAbIH ipreTachlH
€CenTey OMICTEPiH d3ipiiey Moceseci ©3€KTI Mocene OOJbIN TaObUIaabl. bysl ipreracTelH KeTepy
KaOUIeTiH HeFypibIM TOJNBIK TaijJalaHy >KOHE Iprerac KOHCTPYKIMSUIAPBIHBIH MaTepUal bl
TYTHIHYBIH a3aliTy apKbLUIbl SKOHOMHKAJIBIK THIM/II IISIIIMACPIl alyFa MYMKIHJIIK Oepe/ti.

XKep actel Ka3zy Ke3iHIE Ka3bUIFaH KEHICTIKTIH YCTiHAETi KaOaTTBIH >KbIHBICTAPbI IIOTE],
COHBIH HOTIDKECIHIE Kep OeTiHIH opOip HYKTECI TIK KoHE KeJjeHeH OarbiTTa Ko3ranaasl. BCOF3U
MeH LeHTporumnponiaxTanbly 3epTTeyi kep OCTiHiH KeaeHeH aedopMalusiapbiHaH 00IaThIH KYIII
OCEpIHIH KaNIbl KYMBICTBIH )anmbl ocepinin 70-80% neliin GosaThbiHBIH KepceTTi. Fumaparrap
MEH KYPBUIBICTAPIbIH iPTE€TaChIHBIH CHI3BIKTHIK Ae()OpPMAaIMsCHIHBIH o/IeTTe KaObUITaHFaH 0OKaMBbl
KOHCTPYKUHMSJIApJABIH  HETi3Ci3  KaylilCi3MiK IIeriHe JKoHe jkobanay Ke3iHAe KYpbUIbIC
MaTepHaAAPBIHBIH [IaMaaH THIC IIBIFBIHBIHA OKEIIE/.

KNY eHepkaciNTIK-KYPBUIbIC KadeApachlHbIH 3€pTXaHACBIHAA MOJENbAIK 3epTTeyiep
KYPri3uiai, OHBIH MakcaThl Oy3bUIFaH HEri3 OCH KOHYCTBIK IpreTacTapAblH Kecy OyphImTapsl
©3TePIeH e3apa SPEKETTeCY CUIAThIH 3epPTTey OO IbI.

OnjieneTiH HETi3 IeH 1preTacThlH ©3apa OpeKeTTeCy IMPOIECiH MOJAeNbACY mpodeccop
I'.H. Ky3He1oB a3ipieres 6agaMaibl MaTepuanaap daiciMeH sxyprisiamai [1].

Hedopmarusuiapiel MOJIEBICY KOHE TOYSNIUTIKTEPAl ally YIIiH <OKYKTeMe-IIeriHai» Tay-
KeH Kasz0amapblHa yIIbIparaH aymakrapnaa IpreractapibiH o3ipieHreH HbicaHbl «KaparaHsl
WHAYCTPHSUIBIK YHUBEPCUTETIHIH» «KypbUIbIC OHIIPICIHIH apXUTEKTypachl MEH TEXHOJOTHSICHI»
KadeapachiHIa 93ipJIeHIeH paJnalAbl-KeIeM/Ii CTeH T TaliJaaanbuLIbl [2].

Konycteik IpreTactapibiy Moaenbaepl araliTaH skacajiFaH, OJap/bIH IMIIIiHI KOHYC OO,
onapzbIH kecy Oypsoiiibl 70°-110° quamna3oHbIHAA GOIIBL.

DKcIiepuMEHTTEpIe  KOJNJIAHBUIATBIH  OPTYpAl  Kecy  OYpBIITaphIHAAFbl  KOHYCTBIK
Ipretractap/pIH Tipek aiiMaKTapbIHbIH KapacThIpbutraH quamerpiepi d=40 mm Gomnasr (cyper 1).

Mopnenb MeH 3arTail 00beKTiHIH (FUMapaTThIH, ipreTacThlH, KYPBUIBICTBIH) CBHI3BIKTBIK Mac-
mrabbl ca3gaKk TMeH Oamamaiabl MaTepUaNIblH OEpiKTIK KacHeTTepiHiH (aare3usChIHBIH)
apaKaThIHACBIMEH aHBIKTAIBI koHe 1:40-Ka TeH.

Cypem 1. Cvinay anobiHOagbl KOHYCMbIK, ip2emacmvly OUacpammacsl
S1 — koHycmbiK ipecemacmuly MONBIPAK He2i3iMeH Hcanacamuvli ayoansvl d=40 um,
H — konycmuix ipcemacmuoiy mepenoiei;
0. — MONBLIPAKMbIY KATbIHOLIZLIHA eH)y Oypoulutbl catikecinuie 90°, 80° 70° mey

97% xBapil KyMbIHaH koHe 3% IIMUH/IETb MallbIHAH TYPaThIH SKBUBAJIECHTTI MaTepuall Kabar-
KabaT paauayiibl KeJeMIl TYFhIpFa OPHAIACTBIPBUIBIN, THIFbI3AANFaH. Heri3al maiibiHmay KesiHje
MaTepHaAbIH ThIFbI3/IbIFbI OHBIH MEHIIIKTI CAJIMAaFbIMEH OacKapbLIIbI.

ramnTap MeH KOHYCTBIK 1preractapibplH 1meryi AwuctoB Tunti 6XXKAK kenbey
OJILIETIITEPIMEH OJIIICH ], IpreTacTapAblH MaHBIHAAFbI TOMBIPAK KO3FAJBICHl TEPY WHIAMKATOpIIa-
PBIMEH Ka3bLIbI.
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by3y ke3inae kenjieHeH nedopManMsiapibl aHBIKTAy YIIIH MHKPOMETP TOIBIPaK
MaTepualbIHbIH OeTiHae Oip-OipiHEH 5 CM KAIIbIKTBIKTa OpHAJlacKaH Oenriiep apachIHIAFbI
KAIIBIKTBIKTBl OJIIIey YINiH maiigananeuiasl. Ipreractap canmarsl 20 H  OonaThlH  HIOHBIH
CaJIMaKTapbIMEH Ke3€H-KE3€HIMEH JKYKTEJI/I1.

3epTTey OapbIChIH/IA KEJIeCi ChIHAKTAP JKYPri3iiii:

a) iprerac yJTiIepiH TOMBIPAK ipreTacklHa TOMEHT1 )KYMBICTAPIbIH dCEPIHCI3 THEY;

0) OypbrH Oip kenaeHeH OarbiTTa € = 3*10-3 MoHiHE neliH nedopManusIaHFaH KOHYCTBIK
ipreractappl TOMBIPAK IpreTachlHa TUey. IpreractapplH <OKYKTeMe-KOHABIPFbI) IpadUKTepiH any
YIIiH ipretac KaOaThIHBIH COMKECTIrl MEH KOTEprillTIriH aHBIKTAy YLIIH MOJENbILY 3epTTeyiepi
KYPri3uIIl.

Byn perre, a) xoHe 0) cepusapblHAIa KOHYCTBIK ipreractapisiH yiariiepia 0,5 R TeH kecy
MOHIHEH TONBIPAK ipreTachlHa THUEY Il OacTay YIIH KapacThIpbUIFaH, MyHJarbel R — ipretacTeiH pa-
JNYCHI. ToceM (KOHYCTBIK ipreTacThlH KalFaH OMIKTIT xkep Oetinmae) (2-cyper).

TompIpak IpreTachlHbIH KOTEPTiMITIIT MEH COMKECTITIH aHBIKTay YIIiH 3epTTENCTiH
ipreracTapplH («OKYKTeMe-IIeTiHI» TpadUKTEepiH aly MaKCcaThIHAA CAJBICTHIPMAlbl MOAEIBIIK
TOXKIpUOENIep YChIHBUIIBI.

«KykTeme-1erinai» KecTeciH KapacTelpy Kesinae (2 cyper, T, 1 KUCBIKTapbl) jkep OeTiHiH
KOJJICHEH CO3bLly AeopMalisuiapbl Ke3iHJIe IpreTacThlH KEeCilyl HEFYPJbIM KapKbIHIBI KYpemi
KOHE COHBIMEH Oipre YK KOTeprimrTiri ic ky3inge esrepmeii. «Kykreme-meriHai» kecreci
(1 cypert, 06, B KHCBIKTaphl) TOMBIPAK MacCHBiHE Oasy KecilyiMeH CHUIaTTaiajbl, Oy TOJBIK e€MeC
KYMBIC K€31HJIe FUMapaT KypbUIBIMIAPbIHIAFbl KYII-XKIrep/IiH KOChIMIIA 6CYIMEH CUIIATTaIa bl

Hortmxecinne KOHCTPYKTUBTI KOpFay IIapaiapblHa KOChIMIIIA IIBIFBIHAAD KAXKET.

3epTXaHANBIK 3epPTTEYJICp KOPCETKEHJCH, IPreTacThiH OepiireH OacTamkbl ONEparHsUIbIK
KYKTeMeci Ke3iH/e iprerac KOHCTPYKUMSUIAPBIHBIH TOMBIPAKTHIH KAJIBIHABIFBIHA €HY OYpBIIITaphl
e3repeii, Oy Ke3nme ipreractapipl KOHYCTHIK TINIHAEPTe Kecy Ke3iHlae KeTepy KaOinmeTi
e3repmeiini. byn ipreracTelH TOIBIpaK MaccacblHAa KECUITeH CaiblH, KOpIIaFraH TOMBIPAaK
MaccachblHbIH O1p Me3T11/1€ ThIFbI3alIybl KE31H/IE TOIBIPAKIIEH jKaHacy O€TIHIH ay/laHbl YIFalobIMEH
Tycinaipineni [3].
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Cypem 2. Konycmulx ipzemacmapObiy apmypiai mycy OypulimapbiHOaebl
«IHCYKMeMe-uO2IiHOL» KAMbIHACLIHbIY 2paguxmepi

a — ipeemac, OHvlH Kecy OYpbluibl 0=90° 6 — ipecemac, oHvlH Kecy OYpolilb 0=100°,
6 — ipeemac, oHwvlY Kecy Oypuluibl a=110° 2 — ipeemac, onviy Kecy OypoiuLbl a=80°,
0 — ipeemac, OHblY Kecy OYpbiuibl a=70° He2i30i Katima eyoeyodeH Oypuin anviHear Kucolx & =0.

He2i30i Katima onoeyoen ketin anvinean Kucolk € =3%10-3 mmim.
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AliTa KeTy KepeKk, TYpakThl J>KYK KeTeprimriri Oap ipreractapabl OipKenki Kecy
KYPBUIBIMIAPABIH XKep YCTi KYpBUIBIMIapbIHA KYKTEMEH] a3aliTa Ibl.

Bys1 MoH-)kalnap Ka3bUIFaH XKepiepie FuMapaTTap MeH KYPBUIBICTApIbIH KYPBUIBICHIH jK00a-
Jay Ke3iHAe ecKepuryl KepeK. FumaparTThlH KypbUIBIMHBIH HETI3Ti O6JIriHIH MUITIIT ULy
KATTBUIBIFBIMEH JKOHE aWHBIMalbl Kecy OyphlmTapsl Oap KOHYCTBIK 1preracTapMeH e3apa
OpPEKETTECYiH €CKepe OTBIPHIN, Tay-KeH J>KYMBICTapblHA YIIBIpAaFraH KepliepAe FUMaparTap MeEH
KYpBbUIBICTap/Ibl Kayilci3 naiiiajgany MWbIFBIHAAPBIH TYOCTEHI a3aiiTyra MyMKIHIIK Oepeti.
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KOCBIMIIA OHAEJIETIH AYMAKTAPIATBI INKI-KOHYCTBIK IPTETAC
KOHCTPYKIUACBIHBIH KYMBICBIH C39 MATEMATHUKAJIBIK MOAEJIBAEY

Bbaszapos b.A., KonakoaeBa A.H., bazapos A.b.
KaparaH1pl HHIYCTPHSUIBIK YHUBEPCUTETI,
(Temiptay, Kazakcran Pecriybmukachr)

Annomayus. B oanHou cmambve paccmampusaemcs paboma 6Hympu-KOHU4eckol yHoamenm-
HOU KOHCMPYKYyuu Ha noopadbamuvléaemuvlx meppumopusx. Ilpumenenue npeonacaemoeo gpynoamenma
8 COUEMAanULL C UAPUKOBOL NOCMENbIO ONPedeisien NPUHYUNUATIbHO HOBbI MEeXAHUIM PAbOmbl MAKUX
@yHnoamenmos na noOpabamvlaemMvix Meppumopusx U Hogvle NPAasULa Ux NPOEKMUPOBAHUSL.

Knwouesvie cnoea: mooenuposanue, SHympuxoHuueckuti @yHoamenm, noopabamsviéaemvle
meppumopuu, MKJO, npedenvras necywas cnocooHocms yHoamenma, Memoouxa UCHbIMaHuil.

Annotation. This article discusses the work of an intra-conical foundation structure in un-
dermined areas. The use of the proposed foundation in combination with a ball bed determines
a fundamentally new mechanism for the operation of such foundations in undermined areas and
new rules for their design.

Key words: modeling, intra-conical foundation, undermined areas, FEM, ultimate bearing
capacity of the foundation, testing methodology.

Kypzaeni MHXeHepIiK-TeoNOTHsIIbIK JKaFIaiiapaa KYMEeHTUIreH KYphUIbIC FUMaparTap MEH
KYPBUIBICTap/IbIH HET13JIPMEH ©3apa 1C-KUMBUIBIH Oarajay/ibiH JQJITiHE enoyip mamana Oaiina-
HBICTBI, OJIapJBIH HETi3iHA€ HEri3fAiH MYMKIH OoJjaTbiH jAedopManusiapblH a3aiiTy Hemece
Heri3zepaiH AeopmanusiapblH ecentey OOMbIHIIA KYTUIETIH KaOblUlgayFa FuMapartap KOHCTPYK-
UsTIapbIH OeliMIey )KOHIHET] ic-Tapaiap TaHJalaIbl.

Kasipri yakpiTKa aeifin oHIei )KaTKaH ayMaKkTap/ia KypbUIbIC CalachlH/Ia KYPri3iireH 3eprrey
’KYMBICTapbl KYpBUIBIC MYKTa)KIapbIH Oenrii Olp maMana KaMTamachl3 eTeTiH OlpKarap MpaKkTHKaIbIK
’KOHE TEOPHSIIBIK Mocernenep i menryre MyMKiaaik 6epai. Kasipri corre Tonbipak aehopManusiCbiHbIH
KYTUIETIH mamMachIH Oaranayra, FUMaparTap/blH Heri3aiH Olpkenki emec nedopMausChHbIH dcepiHe
ecenTeyiepiH OpbIHaayFa, Heri3iep AaiibiHaay MeH KOHCTPYKIHMSUTBIK KOPFay HIapajiapblH KOJJIaHyFa
MYMKIHAIK Oeplneni. Anaiina, alabpIHFbI )KbUIAPhl KOJI )KETKI3UITeH eJiey/ii TadbicTapFa KapamacTaH,
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FUMapaTTapAbIH OlpKesKi emec - nedopMalMsIaHaThIH HeTi30eH e3apa ic-KUMBLT XKacay mpoOiemMachl
OYPBIHFBICHIHIIA KYPAEI KOHE TOJBIK IICTIIIMETeH KYHIH/IE KAJIBIT OTHIP.

Teopusiiplk memiMAEepAiH aHBIKTBIFBI MEH JONAIriH Oarayiay YINiH MIeIyll KpUTepHi
MOJICTIBJIIK JKOHE 3arTail chiHaKTap Oousbin TaObutazbl. COHFBI YaKbITKA JCHIH eHIIpiieTiH
ayMaKTapJarbl FUMapartap MEH KYPBUIBICTapFa YPri3lIreH 3KCIIEPUMEHTTIK 3epTTeyiep Heri3/iH
Oipkenki emec meryiHiH ocepl Ke3iHAe KOHE FUMapaTTapAbl TEricTey Ke3iHiae ipreractap/biH
HETI3JIpMEH e3apa IC-KMMBUIBIH KEHIHEH 3epjeneyre MYMKIHAIK OepMeHTIH ChIHaKTapablH
onmictemenepine HeTi3eNreH.

MaHBbI3/1bI TPAKTUKAIBIK JKOHE 93ipre MiKipTanac MiHIETI OJap/bl Maiianany Ke3eHiHIe TybIH-
Jaybl MYMKIH FUMapaTTap IbIH KUCAOIAPBIH KOFOIBIH HEFYPIIBIM THIMII TOCUIACPIHIH YKUBIHTHIFBI 00-
T TabbuTaApl. Tociumep KapamaiblM, TEXHOJIOTHSUIBIK, CEHIMII OOMyBl JKOHE FHMaparTap MeEH
KYPBUIBICTAPIbI CAITy MEH IaiiIalaHy/IbIH e10yip KbIMOATTaybIHA aJIbIIT KEJIMEY1 THiC.

Ocpinaifia, Kypaeni xaraannapaa FuMapaTTapabl YHEM/II, CEHIM/II JKOHE Y3aK Mep3iMal cary
MIHJICTIH menty AedopMarusiaHaThIH HET13IepMEH 1preili KOHCTPYKIUSIAPIbIH 63apa 1C-KUMBLIbI
caJlaChIHJaFbl FRUIBIMH 3€PTTEYJIEpl KeHelTy i Tanan eremi [1].

Conrbl yakpiTTa COO KYp/eni HHXEHEpIiK MIHAETTEp Il MISIIyAiH KeH TapaifaH TOCUIiHEe aii-
HaubIn OThIp. MHkeHepiik KypbuibicTapia COO KoJiaHy TEOPHIChl MEH MPAKTUKACHI OCHI d/IICTIH
YJIKEH MYMKIHIIKTEpIH KopceTei.

Kaparanner wmemiiekerTik yHuBepcuTeTiHiH «OAK» KadeapacslHBIH 3epTXaHAChIHIA
MBICBIKTAY JKaFJdaijIapblHa OHICIIN JKaTKaH IIKI KOHTHHEHTTIK iprerac KOHCTPYKIHMsIIapbIHA
©3apa ic-KMMbLI cunatbiHa can bk (CDO) sxoHe MoJebIiK 3epTTeyiiep xkyprizinai (1-cyper).

{preTacThIH MK
Sy o " Karel
Y NG T T B

Cypem 1. ¥cvinvlnamoin ipeemacmully cXemacwl
S1 —d = 80 mm ke3inOe monvipax ne2izimen OAUIAHBICMASbE WK
KOHmuHeHmmix ipecemac ayoansl, H — Ipeemac xanay mepenoiei
0. — iwKi koHycmolK Oypoiut 90° mey

Byn ipreracTblH IOCTYpJli KOHCTPYKIMSIIAPMEH CaJbICTBIPFaHA apTHIKIIBUIBIFBI ipreTac
HETi31HJIe KOJJCHEH JKbUDKYJIAp TYBIHAAFaH Ke3[€ YCHIHBUIBIN OTBIPFAaH KOHCTPYKLMSHBIH
OHJIEJIETIH HET13Te COFbUTYBIH/IAa O0JIbIN TaObLIaIbl. by perTe ipretacThlH HEri30€H jkaHacy alaHbl
apTa/ibl, OHBIH KOTEprill KaOuleTi apTajbl )koHe FUMapaTKa TYCETiH )KyKTeMe TeMeHaeiai. Iprerac
OenaeyiHIH >KOFapFbl )KOHE TOMEHT1 ’Ka3bIKTBIKTAphl apachlHIAFbl KOC LIAPUKTI TOCEKTI (TepoOenic
TIriCiH) MaiiianaHy FUMapaTThIH JKep YCTi Oeirine KeJIAeHeH KYIITEPiH SCEPiH iC )KY31H/Ie TOJIBIK
KOSIBI KOHE COJI apKbUIBl FUMapaTThIH HEMece KYPBUIBICTBIH JKOFapFbhl OOJITiH apMmarypanayra
KyMcaaTbIH IBIFBIHAAP/bI a3aiTa/Ibl.

¥ CHIHBUIBITT OTBIPFAH 1PreTacThl IMIAPUKTI TOCEKIIEH YWJIECTIpe KOJJAaHy OHICTIN >KaTKaH
ayMakTapja OChIHJIail ipreracTap »KYMBICBIHBIH TYOETeIi )kaHa TeTIT1H jKOHEe OJIap/Ibl )Ko0alayabiy
kKaHa epexeNepiH alKbpIHAAiAbl. IpreracThlH KeTepriml KadiieTi FUMapaTTbhlH OPHBIKTBHUIBIFbIHA
ocep ermeilai. MyH/ia ipreTacTblH 3aKbIMJAHYBIH KOHE TONBIPAK KaJbIHABIFBIHBIH CO3BUTYBIHBIH
KeJIJIeHEeH AeopMarusaceiH 00JKay MaHbI3IbL.

Tonbipak KaOaTBIHBIH KepHEYi-AehopMalnusIaHFaH Ka-KyHiH co3y JKOHE XKYMBIC icTeyne
YCBHIHBIJIATBIH 1pTreTacTapAblH KYMBIC KE3CHIHJE ©3TepTy TETITiH TEeKCEepy VIIiH, COHAail-aK OCHI
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ipreTactapAplH CO3BUTYJBIH KOJIACHEH JIe(OPMAIUSChIHAH (OKYKTEME-IIOTY» CamaiblK JKOHE
CaHBIK TOYCIAUTIKTEPIH aly YIIiH COHFBI 3JIEMEHTTEPAIH 9iciMeH caHAbIK Tanaay (CDO), conmaii-
aK MOJICJB/IIK 3ePTTEYIIEp KYPri3UIAl paaralabl-KeIeM/ I, KeJIeM Il CTeHIUIepae

2-CypeTTe HETi31H OHJLYCI3 KoHEe Kep OCTIHIH KeJaeHeH aedOopMaIusIChIHBIH dcepi Ke3iHe
3epTTeNeTiH koHe OaraHanel ipreractap yirH CDO (0CECHMMETPHUSUIBIK MIHIET) CEpHiHi-
MJIACTUKAJIBIK IICIIIMIHEH aJIbIHFaH <CKYKTEME-IIery» TOYeIUNK Kectenepi kenripiared [2]. Cy-
peTTeH 3epTTeNeTiH ipreracTap[blH OHICNETIH Heri3re >KaHacybl CO3BUIYABIH KOJJIEHEeH [e-
dbopManMsAIapbIHBIH  ©CyiHEe Kapail YiFasibl. AJIBIHFAH JCpeKTep OOWBIHINA OHJICY Ke3iHIe
KOHYCTBIK ipreractap/IblH MeryiHiH (yHKIMOHAIABIK TOYEIAUIITTH aHBIKTaiMBI3.

Su=S0 (1+De), @

MYHJaFbl Su, SO — THICIHIIE ©HJICITeH JKOHE OHJEIMEreH MAacCHBTE IPreTacThIH JKaHYHI (LIeryi);
€ — ’ep OETIHIH CO3BUIYBIHBIH KoJIJIeHeH Aedopmanusiiapsl, 0< € < 12*10-3;

D — 37,5 Ten koahunmenT.

I'padukrepai Tanmay (2-cyperti KapaHbpI3) OaraHaslbl ipreTacThIH INEKTI KOTEPrill KabinxeTi
YCHIHBUIBII OTBIPFaH iprerac YIIiH MIeKTi OOodbIn TaOBUIMAMTHIHBIH KepceTeni. Tombipak
KAJBIHJBIFBIHBIH TYHICY alaHblHAA JauaMmeTpi Oiphell 3epTTeieTiH »oHe OaraHajbl iprerac
YKYMBICBIH/IA OCBIH/Iall aBIPMANTBIIBIKTHI OJIAP/IBI CO3BLTY aiiMaFbIH/Ia OHJICTICTIH HEeTi3/1e maiinana-
Hy Ke3iHje Oalikayra 60aabl.

] 20 40 B0 80 100 120 F H
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——  MOJEJb/IIK 3epTTeysep HOTHKECIH/IE aJIbIHFAH KHUCHIK ChI3BIK.
---- (DO ecenrepiMeH ajabIHFaH KUCBIK

Cypem 2. Bipixmipineen kaoacol 6ap KoHycmulx ipeemacmap Yacinepiniy «dcyKkmeme-ulocyy mayenoinik
epaguxmepi — & = 0 (1,2) xesinde mipex (1) scane 6azananvi (I1) ipecemacmap; ¢ =3*10-1 (3,4)

AJBIHFAaH HOTWDKENEp 3epTTENETIH ipreTacTaplblH JKYMBICHI Typalibl HETI3T1 epexkenepii
MIBICBIKTAIATHIH HET13/1€ PacTai Ibl.

CaHapIK Tanmaayabl TEKCEPY YIIIH MOJIENB/AIK; OCHI IpreTacTapAblH KYMBICHIH 3epTTey. Omap
Oypolibl 90° GonaThIH 1K1 KeCKIHA1 KOHYC 0omabl. Iprerac »acToiFblHbIH AuameTpi 80 MM. Mo-
JeNbJep MEH TaOWFU ipreTacTap/blH CHI3BIKTHIK MACIITa0bl ca3fak MeH Oamamallbl MaTepUasIblH
OepiKTiK KacHeTTepiHiH (UTHICY) KaThIHACBIMEH alKbIHIANIBI JKoHe 1: 40-Ka TeH O0MIbI.

DKBUBAJIICHTTI Marepuan KeJieMJi CTeHAKE S5 CM-IeH KabaTTam Tecesal >KOHE KaTOKIEeH
TeIFb3AANARl  (TericTeyain 10 Tonbik mwmkmi). Herizgl maifblHAay TpoOIECiHAEC MaTepHaIbIH
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TBHIFBI3IBIFBI OAKBLUTAH/IBI.

barannpl JkoHEe KOHYCTBHI ipreTacTap/blH KaJdbIITapblHBIH IeriHaiaepi 6)KAK tunri
AUCTOBTBIH TNporuOoMepiepiMeH OJIIeHIl; ipreractap YITUIepiHIH >KaHBIHAAFBl TOMBIPAKTHIH
KO3FaJIBICKI CaFaT YJTICIHAEr! MHAWKaTopiapMmeH OenrineHmi. JKykTeme caTbUIapMEH CallbIHFaH
xoHe 15 wmummyT imiame 0,01 MM keM emec mIeriHai KaObUIIaFaH IIOTIHIIHIH [IAPTTHI
TYPaKThUIBIFBIHA JICHIH CaKTaJIFaH.

Onjey TmpoleciHe Heri3aiH KelacHeH aedopmanusuiapsl Oip-OipiHeH 5 cM  caifblH
MaTepHaIbIH OCTiHJe OpHAJlaCKaH MapKajap apachbIHIAFbl KAalIBIKTHIK OOWBIHIIIA MHKPOMETPMEH
anbIKTanaapl. Kabbuinanran Oarmapiiamara Collkec MbIHAAl ChIHAKTAP KYPri3Uiii:

1. eHaCyIIH 9CcepiHCI3 TOMBIPAK HET131HIET1 YATUIepl )KYKTEY;

2. COJ CUSIKTBI, QJIJIBIH aJla e3repreH Herizze Oip kenaeHeH Oarbitta € = (3; 6; 9; 12)x10-3
neiiH. ¥ ChIHBUIATBIH 1preTacTap/IblH YIriaepin 6aTeipa 6actay R — iprerac »KacThIFBIHBIH PAJIHYCHI
(imKi KOHYCTBIK 1preTacThlH KajFaH OMIKTIri KyHmai3ri 6erre opnamackan) 0,7R TeH jxaHacy mama-
CBhIHAH KO3/ICIITCH.

XKepinrinik KOHYCTBIK 1preTacThlH TOTBIPAKIIEH OaillaHBICTaFbl Tipey ajlaHbl MepTadaH
anaHpiHA (OaFaH/IBIK IPreTacThl UMUTALIUSIIAUTHIH) TCH OOJIFAHBIH aTal 6TKECH JKOH.

DKCIEPUMEHTTIK 3epTTeyNep JAePOopMaIUsSIHbIH CEePIIiHAI CATBICHIHIA KOHYC IMIIHACTI XKOHE
OaraHaJIBIK iprerac yATiiepiHiH KeTepriml KabuieTi MeH meryi Oipaeil ekeHiH KepcerTTi. Aunaiina
MOJIENIBJIi OJaH opi IKYKTEy Ke3iHAe 3epTTEETiH IPreTacThlH KOTepriluTik Kalijgeri MeH
3aKbIMJIaHYbI TOIIBIPAK KAJIBIHIBIFBIMCH OalJIaHBICTHIH YJIFAIOBI CalIapblHAH OIPTIHACH apTajbl,
Oys1 OaraHaiel ipretacra Oaiikammaiiiabl. OChIHIAN KOPIHICTI KOCHIMINIA YKacaJlaThIH HETI3Nepae Je
Oaiikayra Oomanbl. MyHpnail ipretacTapiblH IIEKTI KeTepriul KaOileTiHe MaiJanaHyablH OChI
KaFuIaThl Ke3iH/Ie ic JKY31HAe KOJ KETKi3UIMEHTIHIH aTam eTy KakeT. by Kopmaran MaccuBTi 0ip
ME3TUIIC THIFBI3ITAYMEH TOTBIPAKIICH JKaHACY aJIaHbIHBIH YJIFAIOBIMEH TYCIHAIpLIC .

OnjieneTin aymakrapaa OipiKTIPUITeH KaJlaMeH KOHYCTBIK ipreTacTapliblH IIOryiH aHbIKTay
YIIiH 3epTXaHaJbIK JKarnaiyiap/ia aJlblHFaH SMIIMPHUKAIBIK epHek CDO ecebimeH anbiaraH (1)
COHMKec Keleal.
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Annomayua. B Oanmoti cmamwve paccmampueaemcs Mamemamuieckoe MOoOenuposanue
MKD pabomwi mpexceatinblx (hyHOaAMeHMO8 8 YCI08USIX NOOPAOOMKU Y2ONbHbIX MECMOPOHCOCHUL
npu 20pU30OHMANbHLIX Oeghopmayuti pacmsdiceHus. [ onpeoenenus 83aumooelicmeus uccieoye-
M020 hyHOamenma ¢ noopabamvléaembiM OCHOBAHUEM 8 1AOOPAMOPHBIX YCA0BUAX ObLL NPOBEOEeH
yycnenHvlll ananu3s ¢ ucnonvsogaruem MKJ no npoepamme « PLAXIS 3d Foundationy.
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Knrwouegwvie cnosa: mamemamuyeckoe mooenuposanue, yucieHuwvii anaius MK3, npoepamm-
Hoe cpedcmeo PLAXIS, koneuno-snemenmuas cemka, Memoo pacuéma, pacuema ocaoxu, C8auHo-
2PYHMOBbIU MACCUSB.

Annotation. This article discusses the mathematical modeling of the FEM of the operation of
three-layer foundations in the conditions of mining coal deposits with horizontal tensile defor-
mations. To determine the interaction of the studied foundation with the foundation being worked
on in the laboratory, a numerical analysis was performed using FEM according to the PLAXIS 3d
Foundation program.

Key words: mathematical modeling, numerical analysis FEM, PLAXIS software too. The fi-
nite element grid, method of calculation, calculation of precipitation, pile-ground massif.

[IpakTHka KOpPCETKEHIEeH, T€OTEXHUKAJAFbl CAHJBIK TAlAAyJblH HEFYPIBIM THIMIL OJiCi —
TYNKUTIKTI 3JIEMEHTTEpP d/1ici. ByTiHI1 KyHI Ka3ipri 3aMaHfbl T€OTEXHUKAIBIK KYPBUIbICTa KOWBLIFaH
MaKcaTKa OaiylaHBICTBI 9PTYPJII MIHAETTEp/Al HICUTy YIIiH KeNTereH Oarmapiamanap 6ap, oiapIbiH
uerizinge CDO xkateip [1, 2, 3, 4].

Autra KOMBUIFAaH MIHICTTI WICIIy YIIiH ochl kymbicta Jlenbdt kanaceiabiy (Hunmepsianmbr)
YHUBEPCHUTETIHAC o3ipiieHreH ymr emmemai kKodbuibiMaa PLAXIS [5] kocibu Oarmapriamaibik
KypaJibl KOJIJIAaHBUIABI, OJ OYTiHTI TaHIa ipreTacThlK KYPBUIBIMIAPABIH TOMBIPAKIEH o3apa ic-
KUMBUIBIH CaHJBIK 3epTTeYyre apHaIFaH KoJgaHOanbsl OarnapiiaMaiapblH €H COTTI TONTaMachIHBIH
Oipi Oosbim TabObutagbl (1-cyper). PLAXIS makerinme sieMEHTTEpIiH €Ki TYpiH maiinanaHa
OTBIPBIIN, TYIKUTIKTI 3JIEMEHTTEp 9MIici icke acwipbutran: oH Oec (omapapiy cadbl 200 meiiin 0oysI
MYMKiH) JkoHe anthl (800 neitiH) TopanThIK YHIOYPHIITHL AneMentTep. Onap  cepmimii
OILTACTHKANBIK JedopMarus Ke3iHae MiHAeTTep Il HIelyre apHajFaH.

B2 Pk 3 Fruntbon gt Sarve Conak vtss e 151§ =24

" (8 yeu Wpma 3 e 7 Diask 0 Toundetivn Output [ Mok ive cops+ 9] = 2%
] o8 b Qs miny . gE s - S St [ e 8 e Gemenr Setease Tews Vel b .
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Cypem 1. «Plaxis 3d Foundation» OK-0e COO canovix modenvoey

barnapnamanbik KemeH 1e TOnbIpaKThIH OlpHeIe yariiepi naijaianpliaib:

* CpIBBIKTHIK JehopMalMAIaHATEIH OpTa (HOJMIK TOPTIM Mojaeni — Oepik TYMKITIKTI
TONBIPaKTap YIIiH);

* Mopa-Kynon mozeni (OipiHIIi peTTeri MOJENIb — KONTEreH WHKEHEPIIK-TeOIOTHSIIBIK
XKarjailiap yuris);

= «KeMm-xeniMm» Mozeni (EKiHII peTTeri MOJIeTh — KYMCAK TOMBIpaKTap YIIiH).

OTe BIHFAWIIBl CEPBUCTIK XoHE IpaduKaiblK (QYyHKIUSUIApABIH apKachiHAa Oyi Oarmapiama
QJIeMIe TaHBLI/IbI )KOHE MeOTEeXHUKAIBIK Oeilinneri anemae 6enrini GipHerie xy3 Mekeme 1988 xbI-
nel anFaml peT mbirapbutFan PLAXIS sxylieciHiH KociOM HYCKACHIH KOJIJIaHy1a.

By skymbIcTa 613 KeITereH MpakTHKaJbIK Xaraiigapaa Oenriai TONbIpaKk HmapameTpliepiHe
Heriznenred Mopa-KyioHn MozelniH KoJITaHIbIK.
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Xorapseiga KepceTireHae, xKamnmnaii Ouik FuMapaTTapabiH OyTallbl KaAalblK ipreTacTapbIHbIH
nedopmarnusiiapsl 6oWbIHIIa ecenrreyiepai COO caHIbIK MOACIBICYAl MaiaiaHa OTHIPHIN, KaTap
KYPrizy Kaxer.

CDO ym emmeMIl «iprerac-FUMapar-ipreracy» MOJACIIH ecenTey OYTiHT1 KyHi >KalIbiFa
Oenriii ’KoHe KOJ JKeTIMJII TeOTeXHUKAJIBIK Oarnapiamanap/a TeoOTHsUIBIK KaFaaiaapabplH CUnaT-
TaMachl MEH KON AIHreKTepl Oap KeH ayKbIMIbl OWiK FUMapaTTap YIIiH KUbIH. AJaiiia, MpakTHKa
KOpPCETKEH/IeH, MYHJIail ecenTeymep/i )Kyprizy FUMapaTThl Caly KoHE MaianaHy Ke3iHae TyblHaa-
ybI MYMKiH OapJiblK (hakTopiap/bl €CKepy YIIiH KaKeT. YII eJImeM Il MEeNTy/IiH KypAeIuIiri Kem
KaJanapApl eHTi3y YIIiH OargapiiaMaHbIH MAaTEMAaTUKAJBIK SAPOCHIH KaKET eTyiMeH OalIaHBICTHI,
OJ1 ©Te a3 KAIIBIKTHIKTA JKOHE KOIl TOpamnTapbl 0ap AJIEMEHTTIK TOPIbl MOJICIbICYTe MYMKIHIIK
Oepeni. Amaiiaa, >kaumelra Oenrii Oaraapiiamanapia MyHJal IIenrM o3ipiie iCKe achlpbUIMara,
COHJIBIKTAH KaKTay-TOIBIPAK MAaCCUBIHIH KAaTKbUI CHITaTTaMajapblH OipBIHFAll MapaMeTPMEH aybl-
CTBIPY apKBLIBI DJIEMEHTTIK TOP/bI XKEHUIAETY TaJIal eTiJe/.

Kapanbin oteipran sxymbicTa 0i3 JKaIFbI3 KaJlaHbIH JKYMBICHIH CAHIIBIK MOJCNBACY/l TaJlar
eTIICHTIH JKOHE TOIBIPAK AeGOpMaIUsACHl MOAYIBACPIHIH JKOHE KalajdapIblH CEPIIMAUIIK MOAYIiHIH
Oenrimi monzaepine HerizgenreH Ellp anbikTay omicremeciH ycbiHaMbi3. OcCbl oicTeMe OOMBIHIIA
anpiarad Ellp MoHIH JTOHEKepIey-TOIbIpaK MACCHBIHIH KATTBUIBIK CHITATTAMAJIAPBIH aYBICTBIPY
ke3inze Tek COO MoJenb/iey Ke3iHje FaHa eMec, COHJIai-aK erep JOHEKepIIey-TOIbIpaK MaCcCHUBIHIH
KYMBICBIMEH Oipre TOTBIPAKTHIH Maiiia 00iIaThiH JeopMaIsuIapbl MEH KepHEYIIEepiH Oaranay Kaxer
0osica, KabaTThIK KUBIHTHIKTAY 9IICIMEH ecenTeylep/ie koHe OacKaaapblHAa KOJAaHyFa 00Ia bl

Ou yuriH GacTankella TOMBIPAKTHIH 9pOip KaOAThIHBIH KAIBIHABIFE L, gedopmarus Moy
E xone oran KpicbiM F Oenrini, KagaHblH Y3bIHIBIFBI IIETIHAE S IIOTIHIAICIH €CenTey Kaxer,
TonsipakTeiy Oip KaOaTHIHBIH MOTiHAICIH ObUIaliIa KepceTyre 00aibl.

Ocsburaiima, KaganblH L y3bIHABIFBI TIETiHIE 9pOip KadaT YIIiH s MOHIH ecenTeld OThIphII, (3)
dbopMyia OOMBIHIIIA KaJaHBIH Y3BIHJBIFGI MIETIH/IE TOMBIPAKTHIH aedopmanuscel MonyiiHiH E op-
Talla MoHIH aliKbIHAayFa 00Jabl:

F-L
S48+ +s, 3)

Ep =

myHnaa s, E xoHe s tuiciHme 1-mmi, 2-mmi jkoHe i-mi KaOaTThIH IM6ryi, KaAaHbIH L Y3BIHIBIFBI
HIETTH/IE.

Opman keifin TaObuTFaH meriHaiepai (3) dopmymnara KagaHbIH Y3BIHABIFB IIETIHAE XKOHE
F mnapamerprnepin KpicKapThin, (4) ¢opMmynacklH ajambl3, OJ KaJalbIK-TONBIPAK MAaCCUBIHE
KYKTEMere Toyelnl eMec:

Erp=

LL, L y

E,L E, E

myHnaarel L, L,..., L — KagambIK-TONMBIpaK MAacCHBIHIH OHIKTIr IIETiHAE OpHAIACKAH TOMBIPAK
Ka0aTTapbIHBIH KAJTBIH/IBIFBI;

L — KkaganbIK-TONbIpaK MaccuBiHiH OuikTiri: L=L+ L2 +... + L, m;

El, E2,..., Ei — TombIpak-KaaaabIK MAaCCHUBTIH OHIKTIrT OOMBIHIIA JOHEKepapaIbIK KEHICTIK
TOTBIPAFbIHBIH 9pOip KabaThl YIIiH Aedopmanns MOIYTiHIH MoH1 KH/M2.
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Cypem 2. Kaoanvlk-monvipax MacCusiniy ecenmey cxemachol
ABCD — gaoanvix monvipax maccusi

Ocbinan A CB xocnmapbeiHAarbl KajallapAblH Kbl ayAdaHblH koHe A I'P cBaii-Tombipak
MacCHBI IIETiHJETI CBall apalibIK KEHICTIKTI JKeKe ecenteil oThIphim, (5) ¢opmyna OGolibiama Emp
CBaii-TONBIpAK MACCUBIHIH KENTIPUITeH OpTallia MOHIH alnyFa 0onaabl:

Ep-Ap+Ecqp- Ay
Aoem

Epp =
®)

MyH7a EcCB — KamaHbIH CepIIMHIUTIK MOIYJI1;
A xal — )KocTmapaarsl KaIaJdblK-TOMBIPAK MaCCUBIHIH >KapThl anaHbl (A xail = AcB + Arp)

XKorappina cunartanFaH oaicreMe OoilbiHIIA ecenTenreH E mapaMmeTpiMeH albIHFaH OChI
xyMbicTa COO KaganbIK-OyTallbIK ipreTacTapbIHbIH KYMBICHIH MOJETBICY Ke3iH e KaAaIbIK-TOMBIPAK
MacCHBIHIH KaTKbUI CHUIIATTaMallapblH aybICTBIPY YCbIHBUIaABL. byn kymbicta COO ecenrteynepi
«Plaxis 3D Foundation» BK Mopa-KynoHHbIH cepmiHIi-TacTHKAIBIK MOAETIH KOJJaHy apKbUIbI iCKe
aceIpbUTABl. KamamapaplH YITBIHAH TOMEH TOIBIPAKTHIH JIePOPMAITUALCH WHKCHEPITIK-TEOTOTHSIIBIK
137ecTipy HOTHXKenepi OOMBbIHIA TOIBIPAK HapaMeTpliepl CalbIHATBIH OafiapiaMaMeH ecKepule.
AJBIHFAaH HOTIDKENEp OOBEKTUIEP/IH HAaKThl >KaybIH-IIAIIBIHBIMEH >KOHE O13 YCBIHFaH JKYKTEMe
KOCBIMIIIACBIHBIH TEPEHIIrT MEH OHBIH J>KOCMapJarbl OJIIEMACPIH €CKepeTiH omaicTeMe OOWBIHIIA
JKaybIH-IIAIIBIH]IBI €CETITSY HOTHKEIEPIMEH JKaKChl YKCACTBIFBIH KOPCETTI.
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OO0K 624.131
KOCBIMILA )KY¥YMBIC ICTEATIH AYMAKTAPJAFBI HET'3AEPAIH
JTE®OPMALMSICHI KE3THIE CAKMHAJBIK KHMAHBIH IPTETACTAPBIH
KEIIEH/I 3EPTTEY MOCEJIECIHJIE

baszapos b.A., KonakoaeBa A.H., Caiipyniuna A.P.
KaparaHpl HHYCTPHSUIBIK YHUBEPCUTETI,
(Temipray, Kazakcran PeciyGimkachrn)

Annomauus. B OauHoll cmamve paccmampusaromcs 1a00pamopHvle U MamemamuyecKoe
mooenupoganue MKD pabomul Konvyesvix ghyHOameHmos Ha NOOpabamviéaemvlx meppumopusix
npu 20pU3OHMANLHBIX Oehopmayusax pacmsdicenusi. /s onpedeneHus 63aumooeucmeus uccieoye-
MO20 pynoamenma ¢ noopabamvi8aemMvlM OCHOBAHUEM 6 NAOOPAMOPHLIX YCI08UAX Obll NPOBEOeH
YUCTEHHBILL AHAIU3 08YXMEPHO20 MOOEIUPOBAHUS pabomvl Mooenel YYyHOAMEeHMO8 Ha SPYHMOBOM
OCHOBAHUU NPU 2OPUZOHMATILHBIX 0ehOPMAYUX 8 NPOSPAMMHOM Komnaekce « Plaxisy.

Knioueevie cnosa: uucnennviti ananuz MKD, mamemamuueckoe mooenruposanue, mamema-
MUYecKas Mooeib, pacuemHas cxemd, Koavbyesoll yHoamenm, noopabamoléaemoe 0CHOBAHUE, 20-
pusoHmanvhsle deopmayuu pacmaxicenus, 1a60pamopHbvle UCCAeO08AHUSL.

Annotation. This article discusses laboratory and mathematical FEM modeling of the opera-
tion of ring foundations in undermined areas under horizontal tensile deformations. To determine
the interaction of the foundation under study with the undermining foundation in laboratory condi-
tions, a numerical analysis of two-dimensional modeling of the operation of foundation models on
soil foundations under horizontal deformations was carried out in the Plaxis software package.

Key words: numerical FEM analysis, mathematical modeling, mathematical model, design
scheme, ring foundation, undermined foundation, horizontal tensile deformations, laboratory studies.

Kazakcran PecrnyOnuKachlHBIH Tasy KEe3€HIe apHaJIfaH JKOHOMHKAIBIK JKOHE OJICyMETTIK
JaMybIHBIH HETI3rl OarbITTapbIHBIH OIpl eje Kemip eHIIpyIiH olaH opi ecyl OOJbIN TaObUIAMIbI,
OHBIH pe3epBTepiHiH Oipi OHBI KYPBUIbIC CANBIHFAH ayMaKTapJaH HEFYpJIbIM TOJBIK aixy OOJbI Ta-
Obutanpl. Mpeicanel, Kaparanapl Kajachkl KOJJAQHBICTAFbl IIEKapajapia, a3faHTald KocCHaraHa,
1,5 miapa. ToHHagaH actaM KOpbl Oap KeMip LIOFBIpJIapbIH/Ia OpHalacKaH, Oys kemip OacceifHi
KYMBIC iCTEN TYpFaH yakKbITTa KeMip eHIipyaeH 1,2 ecenen actam apThiK. KypbUibic calbIHATBIH
KaJIaHbIH OHJICINII jKaTKaH ayMarblHbIH e/19yip Oeuirinae FumapaTTap yuriH ceHimMal Heri3 6ouna ana-
TBIH TOTBIPAK KYHII3TI jxep OeTiHeH 6-8 M TepeH IKTe KAaThI.

TM/]I ennepinin OacTsl keMip OacceitHaepine xep OeTiHiH XbUDKY nporeci 30-1bl KbUIAAp-
naH Oacran 3epAesieHe/ll KoHEe Kas3ipri yakbpITTa UTepyJliH Tay-KeH TEeXHUKAaJbIK IapTTapblHa Oaii-
JIAHBICTHI Jkep OeTi JeGOopMalUsACBIHBIH CaHABIK MOHJEPIH OOJKayAbIH THICTI dJicTepl 931pieHl.
Aunaiina, FumMapatTap MEH KYpPbUIBICTApIbIH HeTi3zepl TOMbIpaFrbIHBIH Kypaedl — aedopmarms-
JIaHFaH Kai-KyiiHe xep OeTl nedopManuschIHBIH dcep eTyl, oap FUMapaTTap MEH KYPBUIBICTap/IbI
naianany Kayinci3airiHie HOTHKeCiHE eseyni acep erce ne, Kasipri yakpITKa AeiiH MeimiHine
KETKIITIKCI3 3epTTeNTeH.

Omnyenin KaTKaH ayMmakTapJarbl KypbUIbIC OOMBIHIIA KOJAa Oap FHIIBIMH-TEXHUKAJIBIK
onebuerTep i Tangay jkep YCTl KYpBhUIBICHIHBIH Ae(hopMalusIaHaThIH HeTi31eri OipiIecKkeH KYMBICHI
Macesieci KOmTereH 3epTTeyIIlepiH eHOEKTepiHae KapajaaThiHBIH KepceTeni. bipak emmemimn
KATKaH HEri3epiH CO3BUIYBIHBIH KeJJIeHeH JedopMalMsachl Ke3iHAe FuUmaparrap MeH
KYpPBUIBICTAP/IBIH JKaHA MEPCHEKTHBAIBIK KOHCTPYKIMSIIAPBIHBIH KYMBICBIHA 9cep €Ty Maceneci
TOJIBIK JIOpeXKe/Ie 3epTTeIMeI.

OHJeneTiH aymMaKTap/aa )kaHa FUMapaTTap MEeH KYPbUIBICTap bl xKo0anay Ke3iH/e Heri3aepaiy
CO3BUIYBIHBIH ~KOJIICHEH JeQOopMalusIapblH  €CENTeyJe €celKe alyAblH JKeTKITIKCI3Iiri
FUMAapaTThIH NalianaHy/aH aBapysUIbIK IIBIFYbIHA allbll Kededi (Oyi1 KyIieiTyre )oHe KeHIeyre
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KOCBIMIIIA IIBIFBIHAAP/IbI TATAIl €TEe/i); He KYPBUIBICTBIH THICIHIIE KhIMOATTaybIMEH KOHCTPYKIIUS-
JapApl MaMaiaH ThIC KYIICUTyTe.

XKocnapnanran 3epTTeysepliH MakcaThl iprerac KOHCTPYKIMSACHIHBIH KOTEeprim KaOileTiH
CaKTail OTBIPBIN, TOMBIPAKTHIH KOJJCHEH CO3bUIATHIH JAc(opManusuiapbl Ke3iHae OHICICTIH
ayMaKTapJbIH Heri3/IepiH/ie ipreractapIblH MepCreKTUBAIBIK KOHCTPYKIMSIIAPbIHBIH HIOT1HIUIEPIH
€cernTey diciH a3ipiey O0obin Tadbbutas [1].

HedopmarusuianaTbIH HET13/1€T1 FUMapaTTapblH 3epTTEIIETiH ipreTac KOHCTPYKIHUSIAPbIHbIH
@3apa iCc-KUMBLIbI MOCEJICNIEPiH 3ep/Ieiey Ke3iHae MaTeMaTHKAIBIK MOJICIBACY JKOHE 3epTXaHAIBIK
HKCHEPUMEHTTED d/iCcTepi MaiiananblIaibl.

CanbIK onicTep, JKOHE OJIApJABIH apachlHIa, ©H alJbIMEH, €H a3 KYLI-KITepPMEH JKOoHEe
KETKUTIKTI CEHIMJIUTIKIIEH ecenTey MOJISNiHIH IMeHOepiHae iCKe achIpbUIFaH OHJACY dcepi Ke3iHze
iprerac KOHCTPYKIIMSICBIHBIH MIHE3-KYJIKBIH UMHUTAIMsIIayFa MYMKIHIIK O€peTiH TYNKUIIKTI dJje-
MEHTTEp dici KeHIHEH Tapajabl.

3epTXaHalbIK JKargaiaapaa MOJCIBIAIK 3€pTTEyJep OHAEACTIH HEri3aiH e3apa IC-KMMBLIBI
MEH JKeKeJlereH (hakTopyiapIbsl KapayJblH OapbICHIH aHBIKTAWTBHIH JKaFJaiiapsl OHAll e3repTyre
MyMKiHAIK Oepeni, JKyprisiiren chiHaKTap HEri3ri KbICKAPTHUIFAH KOHYCTBIK HeTIi3zeMeci jKoHe
CaHJBIK JKOHE 3EpPTXaHAIBIK MOJENJCY Heri3iHIue ajblHFaH OeciHmiici 0ap MepCreKTUBAIIBIK
ipretacTapablH  OHIEICTIH Heri3fepiniy kereprimn KabOimeTi MeH HMKeMIITITiHIH — CaHIBIK
TOyenAIITIHIH canacklH Oaranayra MyMKIHJIIK Oepel.

Ocputaiitiia, KOWBUIFAaH MaKcaTTapra KOJI JKETKI3y CaHJBIK JKOHE 3epTXaHAIBIK MOJICIbICY
oicTepiMeH JKy3ere achIPbUIIIBI.

CakuHaibl IpreTacThlH O KYMBICBIH 3epleney MakcatbiHga «Plaxisy — OarmapiaMabik
KEUICHIHJeT1 KeJIeHeH nedopManusiap Ke3iHae TOMBIPAKThIK HETi3[e ipreractap MOJACIbIEPiHIH
’KYMBICBIH €Ki OJIIIeM/Ii MOJIeNIbACYTe CaH/IbIK Talaay Kyprisinmai [2, 3].

['eomeTpHsITBIK YITIHIH enmeMaepi KesaeHeH aedopManusaey OeliHyi OepiireH aiMakTaH
TBIC €J1eMeNTIHAEH OOJIBII KaObUIIaHabL.

1-cyperTe caHIBIK MOJENBICY YIIIH TONMBIPAKTHIK HETi3/Ie 3€pTTENETIH IPreTacThIH >KaJIIb
TEOMETPUSITIBIK MoJieni OepinreH X oci OOWBbIHIIA CO3BUTYIABIH KOJACHEH JehopMallusChiH
MOJICJIBJICYIH S €CeNTiK Ke3eH1 eHT131I/I].

3epTTeNneTiH ipreTacTap/IbIH KYMBICBIH MOJENBECY JKOHE «CKYKTEMe-IIery» TOYeIAUIINH aly YIIiH
KeJIeMli cTeH]], Oaamasibl MaTepuall, Ipreracrap yiruiepl xkoHe Nporuoomepiep naiiiaaaHbuiibl.

Kaparannpel kemip OacceifHiHIH ca3lakTapbl a3JaraH MeJlllep/ie MaiiMeH apajackaH KyMJIbl
Kocna 0oJbIl TaObUIATHIH OajlaMalbl MaTepUaIMEH YITIeH .

Mopens MeH 3atTail 00beKTiHIH (FUMaparTap, ipreracrap, KYpbUIbICTap) ChI3BIKTHIK MACIITa-
Obl ca3mak meH OajamMa MaTepHalIblH OCpikTiKk KacuertepiHiy (iTiHICY) apakaThIHACHIMEH
anbIKTamansl xoHe 1:40 ten.

Cypem 1. Tonvipak nezizinoeei cakuHanbl ipeemacmuoll HCAANbl 2eOMeMpUsLIblK MOOei
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3epTxaHalbIK MOJENACYAIH MaKcaThl OHJICIETIH HETi3 TMIeH IpreTacThlH e3apa ic-KUMbUI CUla-
TBIH 3epTTey OO0JbI [4, 5].
2-cyperTe ipreracTap yJArijiepid cbiHay (parMeHTi YChIHBIIFaH.

Cypem 2. Omneni mecikmepi 6ap doncenex niwinoi ipeemacmap yacinepin colhay pazmenmi

XKyprizuiren 3epTreyiepAiH Heri3iHAe MblHaJall KOPBITBIHABUIAD JKacayFa OoJsajbl:
3epTTeNneTiH ipreractap/ibl MOACIBIIK ChIHAY KOHE MaTEMAaTHUKAJIBIK MOAEIBACY OJapAbIH TOIBIPAK
MacCUBIMEH e3apa IC-KUMBUIBIHBIH JKaHa TETIMIMEH TYCIHAIPUIETIH MeKe IpreracrapMeH
CaNBICTBIPFAH/Ia OJIApbIH APTHIKUIBUIBIFBIH KOPCETTI OHE OJapiblH YIKEH eMmec KaOuleTiH
aHBIKTAY YIIIH rpaduKTep aryFa MYMKIHIIK Oepii.
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VIIK 624.15
COBPEMEHHBIE METO/IbI MOBBIIIEHAS TOYHOCTH
TEOTEXHUYECKHUX N3BICKAHUI

Bposko U.C., AydakupoBa ®.X., /lyiicenoexon b.K.
IOxn0-Kazaxcranckuit yauepcutetr umernn M.O. Aya30Ba,
(r. lIevket, Pecmy6nmka Kazaxcran)

Armomauu}l. Hpueodumc;l AaHAIU3 COBPEMEHHBIX Memodoe, NO360JIAIOWUX NOBLICUMDb oocmo-
BEPHOCMb NOIy4aembvlx (Z)LBMKO'MexaHMll€CKuX Xapakmepucmuk cpyrma npu c€OmexHud4ecKux usbl-
CKAHUAX. 060)/3}00067’1’10}1 60Nnpoc o0 Kavecmee U Kojauvecmee UCNBLIMAHULL ZPYHMOBbLX OCHOBAHUL 6 Na-
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OOPAMOPHBIX U HAMYPHBIX YCA0BUSX, HEOOXOOUMBIX O/ 0becneueHus 00A20CPOUHOU IKCHLYAMAayuu
cmpoumenvhbix 00vekmos. /laemcst oyeHka pabomvl COBPEMEHHbIX USMEPUMETLHBIX NPUOOPOE, 8 MOM
yucre, 2eou3ULECKUM UCCTEO08AHUAM, CNOCOOCMBYIOUWUM ONPEOeleHUi0 DOIbULO20 YUCTA BANCHBIX
xapakmepucmux epyumos. Ilpugooumcs npumep npuquHbl HeCO8NAEHUs. Pe3yIbmamos, NoJLyYeHHbIX
Ha cmaouu U3bICKAHUL ¢ (hakmuyeckumiu OAHHLIMU HA CIMPOUMENbHbIX 00bEKmMAax.

Knrouesvie cnosa: puszuxo-mexanuueckue xapaxkmepucmuku cpyHmd, 00beMm U3blCKAHULL
npubop MpexocHo2o CxHcamusi, npeccuomemp, OUIAMomMemp, 8Uobl 2e0PUULECKUX UCCIe008aAHU,
CKOPOCMb PACNPOCMPAHEHUs. NPOOOTbHBIX U NONEPEUHbIX GOJIH 8 2PYHMeE, NPUOOPbl NOCMYNAameb-
HO20 U KOIbYeB020 cpe3d, Nbe3030HO CO GCMPOCHHbIM 2e0)OHOM, NEeHempayus Nbe3030HO0M
U CellcMO30HOOM, 2e0PA0APHbBIIL MOHUMOPUHZ, KAPMUPOBAHUe NOBEPXHOCHU KOPEHHDBIX.

Annotation. The analysis of modern methods is given, which make it possible to increase the
reliability of the obtained physical and mechanical characteristics of the soil during engineering
and geological surveys. The issue of the quality and quantity of testing of soil foundations in la-
boratory and field conditions necessary to ensure the long-term operation of construction facilities
is discussed. The work of modern measuring instruments is evaluated, including geophysical stud-
ies, which contribute to the determination of a large number of important soil characteristics. An
example of the reason for the discrepancy between the results obtained at the survey stage and the
actual data on construction sites is given.

Key words: physical and mechanical characteristics of soils, scope of research, triaxial com-
pression devices, pressiometers, dilatometers, types of geophysical research, the velocity of propa-
gation of longitudinal and transverse waves in the ground, translational and annular cutoff devices,
piezo probe with integrated geophone, piezo probe and seismic probe penetration, georadar moni-
toring, mapping of the surface of the indigenous.

Ha npotsbkenun psina JieT BeAeTcs: 0oJbInasi JUCKYCCHsSI TI0 MOBOJY HEOOXOIMMOro KadecTBa
1 00beMa WH)KCHEPHBIX M3BICKAHUI C [ETBI0 BhIIAYH MPABHIIBHBIX (PHU3UKO-MEXaHUICCKUX XapaKTe-
PHUCTUK TPYHTOBBIX OCHOBaHUN. C OTHOW CTOPOHBI, U3BICKATENH U MPOSKTUPOBIIUKH CYUTAIOT, YTO
JUTSL TIOJTHOTHI TIPEJICTABIICHUH O CBOMCTBAX TPYHTA M MPUHSTHSI BCECTOPOHHE B3BEIICHHOTO PEIICHUS
B YaCTH MIPOEKTOB, KACAIOMIMXCS TIOJ[3EMHON YaCTH 3JJaHUI, HEOOXOIUMO YBEITHYUTH KOJTMUECTBO HC-
cnenoBanuii. C Apyroil CTOPOHBI, 3aKa3UUKH MOCTOSTHHO TPEOYIOT COKpAaIlleHHUs 3aTpaT B IEJIOM I10
00BEKTY U, COOTBETCTBEHHO, JKOHOMHMHU Ha CTa/INU U3bICKaTeNIbckuX pabot. Koneuno, 31eck cienyer
YVUUTBIBATH TEJBI KOMIUIEKC aCIeKTOB, BIUSIONIMX Ha 00BEM HM3BICKAHHN: YPOBCHD CIOXHOCTH Ca-
MOT0 BO3BOAMMOTO 3/IaHUs, €T0 MOA3EMHOM YaCTH, CII0)KHOCTU U U3YUYEHHOCTH T€0JIOTHUYECKUX YCIIO-
BUH CTPOHTENHCTBA, HAIMYKME aPXUBHBIX JAHHBIX U MHOTOE JIpyroe. Ho BMecTe ¢ TeM, yuuThiBasi Bce
YCIIOKHSIIOIIMECS YCIIOBUSI CTPOUTEILCTBA, HEOOXOAUMO JI€NaTh aKLEHT Ha MOBBIIIEHNE JOCTOBEPHO-
CTH JIaHHBIX WH)KCHEPHBIX M3BICKAHUM, B CIIydae HEOOXOAMMOCTH yBeIH4HBas uX o0beM. Tak mpod.
Bongsipessim [.I'. oTMedaeTcs, 4To 00beM IPYHTOB, OBEPTAOIINXCS UCCIEIOBAHUSIM TIPU COOITIO-
JIeHUH TPeOOBaHU COOTBETCTBYIOIINX PErJIaMEHTHPYIONIMX JOKYMEHTOB, coctaBisier 10 —6—-10 -5
oT o0beMa TpyHTa, peasibHO paboTaromiero noa Gpynaamentamu 3aaauil [1-3]. D10 neicTBUTENHEHO
o4yeHb Maso. MM ke yka3bIBaeTcs Ha TO, 9TO SKOHOMS Ha M3BICKAHUSX, 3aKa3UMK MONydaeT Oojee J0-
poroii BapuaHT (PyHIAMEHTa M 00 ATOM €ro HaJl0 CTaBUTh B M3BECTHOCTh HA CTAJUU W3BICKAHUH.
AHAJIOTUYHBIC CBEJICHUS MPUBOJATCS B [4], TIIe aBTOPHI yKa3bIBAIOT: «OIBIT psija MPOSKTHBIX Opra-
HU3aIUil CBUJIETENBCTBYET, HAIPUMED, YTO YBEIWYCHHE 3aTpaT Ha u3bIckaHus Ha 5-10% mo3BomseT
B HEKOTOPBIX CITydasiX 3a CUET MOBBIIMICHHUS PACYETHBIX XapaKTEPUCTUK TPYHTOB OCHOBAHUS CHU3UTH
crouMocTh GyHmamenToB Ha 20-30%». Eme B 50-x romax mpomuioro cronetust Meakossim E.U. [5]
MOKa3aHo, YTO HEOOXOMMO IPUMEHEHHE 00Jiee TOYHBIX METOJ/IOB MCCIICIOBAHUH, HAIIPUMEp, B MPH-
Oopax TpexocHoro ckarus. OIHAKO W Termepb, KOrjga Takue MPUOOPHI JOCTYIHBI, HEXKEIaHUEe HX
MIPUMEHEHHS HEKOTOPBIMH OPTaHU3AIUSAMH TPYIAHO OOBSICHUTD.

Bmecre ¢ TeM, B pa3BUTHIX B T€OTEXHHUYECKOM IUIAHE CTpaHaX, JJIS ONMpEAeIICHUs OOJBIIIOT0
YHclla BOKHBIX XapaKTEPUCTUK TPYHTOB, CO3/aHBI U HCIOJB3YIOTCS TMPUOOPHI — MPECCHOMETPHI
U TUIaToMeTpsl [6]. OTu mpubopbl ObLIM U3BECTHBI M paHee, HO MX KOHCTPYKIIUS M, COOTBETCTBEH-
HO, TIOJIy4aeMble Pe3yJbTaThl, TOCTOSIHHO MOJEPHU3UPYIOTCS U COBEPLICHCTBYIOTCS. VMcnbiTaHue
MIPECCUOMETPOM MPOUCXOAUT CIEIYIOIIMM 00pa3oM: B TOTOBYIO) CKBKHHY OIyCKaeTcs Kamepa
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C 2JIaCTUYHBIMU CTEHKAaMM, IIOCJIE YETO JaHHYIO KaMepy 3allOJIHSIOT BOAOH (B ClIy4ae UCIOJb30Ba-
HUS TUPABINYECKOTO MPECCUOMETPA) M CO3/AI0T OIpEIeNIEHHOE JaBieHue Ha rpyHT. [locne uero
MOKHO OIpENeNIuTh Ae(hopMarMOHHBIE CBOWCTBA T'PYHTOB (MOAYJb AedopManuu) ¢ MOMOIIBIO
MEpPHOTO HMUINH/pA. VcnbITaHHE MPECCHOMETPOM 00Ia1aeT CISAYIOIUMHI IPEUMYIIeCTBaMU: PH-
MEHSIETCsl MPAKTUYECKH Ha JIIOOBIX BHJAX TPYHTOB, JIOMYCKAaeTCs IIyOMHAa OypeHHs! CKBaXKUHbI
BIUIOTh 10 50 MeTpoB. TpyIHOCTH UCHBITAHUNA MOTYT BO3HUKHYTh, KOTJda CTEHKH I€0JOrMYecKOn
CKBa)XMHBI CKJIIOHHBI K OOpYIIICHHUIO.

JlunaToMeTp MO3BOJISET C BBICOKOM TOYHOCTHIO JaBATh OLIEHKY OCHOBHBIM XapaKTEpUCTUKAM
IPYHTa, B TOM YHCJI€ OLICHUBATH COIIPOTHBIICHUE Pa3KMUKEHUs, OOHAPYKHUBATh CABUIU ITOBEPXHO-
CTH Ha TJIMHUCTBIX CKJIOHaX. IIpuHuuMI neicTBUS qUIaToOMETpa OCHOBAH HA BAABJIMBAIOIIEH TEXHO-
JIOTUU UCCIIE0BAaHUS IPyHTA.

Jlns onpeseneHns NPOYHOCTHBIX XapaKTEpPUCTHK B 3a00€ CKBaKUH HEIUIOXO 3apEKOMEH]10Ba-
7u ce0st mpUOOPBI MOCTYNATENFHOTO U KOJBIEBOTO cpe3a. O0opyIoBaHKE MOTPYKACTCS B CKBAXKH-
HBI JUIS1 OLICHKH COCTOSIHUS ITPUPOTHOTO MAaCCHUBA, YTO HEOOXOIUMO ISl OJTYUYECHHUSI TOUHBIX XapaK-
TEPUCTHUK TPYHTA, 3aJI€Tarollero Ha riryouHe.

CKOpOCTh pacnpocTpaHeHHsl MPOJOIbHBIX U MONEPEYHBIX BOJH B IPYHTE OT TUHAMUYECKHX
BO3CUCTBUI, HEOOXOMMbIE NPH MPOCKTHPOBAHUY 3[JaHUN U COOPYKEHUH B CEHCMHUYECKUX paii-
OHaX, MOXeET ObITh MOJY4YEeHa MOCPEICTBOM HCIOJIb30BaHMUS IbE3030HAO0B. DT MPUOOPHI UMEIOT
pa3Hble KOHCTPYKIMHU JAJIs1 T€X WM MHBIX YCIOBMH 3KcrutyaTtanuu. OJHON U3 MocaeIHUuX Moaudu-
Kallui SBJIAETCS MbE3030HJ CO BCTPOEHHBIM reo(OHOM. DTa KOHCTPYKIIMS IO3BOJISET MOJIy4yaTh
MOy b ciBHTa, MOAYNb FOHTa, k0adduuuent Ilyaccona. M3mepenns mpous3BoasSTCS HE B CKBAXKH-
He, a B IIpollecce MOrpy>KeHHsI 30Ha B IPYHT, YTO 3HAYUTEIbHO MOBBIIIAET TOYHOCTh U IPOU3BOIH-
TEIbHOCTH OIBITOB.

Pemenne coBpeMEHHBIX F€OTEXHUUYECKUX 33/1a4 HEBO3MOXKHO 0€3 yueTa IOpOBOIO JaBJICHUS
BOJIbI B IpyHTaX. DTH JaHHbIE MO3BOJSAIOT pa3ivyaTh APEHUPOBAHHBIE U HEJPEHUPOBAHHBIE YCIIO-
BUs TIOBEJICHUS BOJIOHACBHILIEHHOTO IPyHTa NOJ Harpy3koil. Micnomib3ys MeTo/pl eHeTpaluy Ibe-
3030HJIOM W CEWCMO30HAOM MOXXHO IIOJIYUYUTh BpEMs 3aBEpIICHHUs Tporecca (QUiIbTparoHHON
KOHCOJIMJALMK 110 CKOPOCTH €r0 PAacCceMBaHUsA. DTO JAET BO3MOXHOCTH IPOTHO3UPOBATH BpPEMS
Y BEIMUMHY OCAJIKU BO BPEMEHH.

K moneBbIM MeTOAaM HcCiIeIOBaHUM clIeayeT OTHECTH TaK e U Teo(U3NYecKue UCIbITaHUS
[7-16], B npuMeHEHUN KOTOPBIX OTMEYAIOTCS KauyeCTBEHHbIC CIBUTH. B Tabnuiie 1 mpuBeaeHsbI Oc-
HOBHBIE BUIbI HauboJIee paclpOCTPaHEHHBIX re0(hU3NYECKUX UCCIIEIOBAHUH, MOI0KUTENBHO 3ape-
KOMEHI0BaBIINE ce0sl U MPUMEHSIOIINECS B Pa3BUTHIX CTpaHaX.

Tabauya 1
OCHOBHbIE BUJIbI T€O(DHU3MUECKUX UCCIICTOBAHMIA
Metona ncnblTanui Crannpapt
1. MccnenoBaHue TPYHTOB € TIOMOIIBIO TTOBEPXHOCT- Seismic Refraction Method,
HBIX BOJIH — ceicMuuecKasi pepaxius ASTM D 5777

2. I3Mepenune CKOpOCTH paclipOCTPAaHEHUs YIPYTUX
BOJIH C UCTIOJIb30BAaHUEM HCTOYHHKA BO3MYIIICHUS Ha
IIOBEPXHOCTU I'PYHTA U IPUEMHUKA B CKBAKHUHE

Grosshole Seismic Testing,
ASTM D 4428

3. 3mepenune cCKkopocTr pacpOCTpaHEHUs YIIPYTUX

Grosshole Seismic Testing,
BOJIH C UCIIOJIb30BAHNEM NCTOYHHKA BO3MYIICHUA

. ASTM D 4428
B CKB&JKMHE U IPUEMHUKA B COCETHEN CKBAXUHE
4. M3amepeHnue 3JIeKTpUIeCKON MPOBOAUMOCTH Direct Current Resistivity Method,
] ASTM D 6431
5. Teopaapbi Ground Penetrating Radar Method
) ASTM D 6432
6. M3mepenne rpaButanuu Gravity Method ASTM D 6430
7. F'ammokapoTax ASTM D 6427

Frequency Domain Electromagnetic
Method ASTM D 6639

8. DIeKTpOMarHUTHbIE METO/Ibl U3MEPEHUN
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W3 nmpuBeneHHOro nepeyHs reo(hu3nIecKux UCCIeI0BaHMA MOIPOOHEee OCTAaHOBUMCS Ha TIpHUMe-
HEHHUHU TeopaZapHOro METO/1a UCCIeIOBaHUM, TaK KaK UM, BO3MOKHO, OCYIIIECTBUTh OnepaTuBHOE (6€3
MPOBEJCHUS 3eMIITHBIX paboT) riayouHHOe 3D ckaHMpOBaHHWE OCHOBAHMS MO/ CTPOSIIIHECS 3IaHHUS.
B nmuteparype ykaspiBaeTcst pa3Has riIyOMHA BO3MOXKHBIX HccaenoBanuii ot 20 g0 600 merpo. I10
[I0Ka3bIBAET MIOJHOE COOTBETCTBUE JAHHOIO METO/A 3alIpOCaM COBPEMEHHOI'O CTPOUTENBCTBA.

He octanaBnuBasch Ha (U3MUECKUX OCHOBAX, IIUPOKO OCBEUICHHBIX B CIELUATbHON JTUTEpa-
Type, KpaTKo MEePEUNCINM BO3MOKHOCTH U PEUMYLIECTBA I€OPaAapHOro METOAA UCCIIEI0OBAaHUI:

" BbISIBJICHUS MOJHOM KapTHUHBI T€0JIOTMYECKOI CTPYKTYphI IPyHTa IpU OOJIBIIUX IIOIIA-
JIIX CTPOUTEINIBHBIX IUIOIMIAI0OK U CIIOKHBIX T'€0JIOrHYecKux yciaoBusix. CokpalieHue KOJIMYecTBa
OYpOBBIX CKB)XMH IPH COXPAaHEHUHU MOJHOTHI HHPOPMATHUBHOCTU O I€OJIOTUYECKON CTPYKTYpE 3a
CUET OMNpEICNICHUs HETPEPHIBHBIX IPAHUI] PA3JIMYHBIX CIOEB;

" [POBEJIEHUE IeOpaJapHOr0 MOHUTOPUHIA MOTEHIUAIBHO OMACHBIX MECT, I/I€ BO3MOX-
HBI HE TOJIBKO MPOCAJKH, HO U MPOBAJIBI IPYHTA — KapCThl, MO3BOJISIET MPEAOTBPATUTH BO3MOKHBIE
IIOCJIE/ICTBHS IPOBAJIOB, ONEPATUBHO OKOHTYPUBATh MECTA, TJI€ IPOBAJ WM MIPOCAJIKa TPYHTA yiKe
IIPOM30LUIA U IPUHITH 0OOCHOBAHHBIEC PELIEHUS MO YCTPAHEHUIO JTaHHBIX nocieacTBuil. Omnpene-
JIEHUE TPaHHUIl 3aChIITIAHHBIX PYYbEB, OBPAroB U T.1.;

" KapTUPOBAHHE TMOBEPXHOCTH KOPEHHBIX MOPOJ M YPOBHS TPYHTOBBIX BOJ, YTO MpE-
cTaBisgercs HanOosee 3pPEeKTUBHBIM B BECEHHE-OCEHHEE BpeMsl MIPU aKTUBHOM M3MEHEHHUH THIIPO-
JIOTUYECKUX YCIIOBUH;

" OIEpaTUBHOE OIPEACIIEHUE PEATBbHOIO IMOJOKEHUS CYIIECTBYIOIIUX KOMMYHHMKALUN
M IOA3EMHEIX 00BCKTOB;

* (Qoyiee TOYHOE IMPOTHO3MPOBAHUE IMHAMHKU HWHKEHEPHO-T€OJIOTUYECKOM 00CTaHOBKHU
BOJIM3H OIMOJI3HEBBIX CKJIOHOB U B JPYTHX CIOKHBIX T€OTEXHUYECKUX YCIOBHSIX;

" aBTOMAaTH3alUsl y4yeTa, XpaHEHUs, aHAUTHUYECKONH OOpabOTKH W IMpEACTaBICHUS JaH-
HBIX 110 HHKEHEPHO-TEOJIOTHYECKOM 00CTAaHOBKE OITACHBIX YUaCTKOB.

DOkoHoMHYeCKHi (P (HEKT AOCTUTaeTcs 3a CYET: MOBBIIICHUS MOJHOTH MH(opManuu 00 00-
CIIEyeMOM OOBEKTE, COKpallleHus: OypoBbIX pabOT Ha OOBEKTE, BHICOKOW ONEPaTUBHOCTU M HEBBI-
COKOIl ce0ecTOMMOCTH Te0paiapHbIX padoT.

HNHorna npuvnHOl HECOOTBETCTBUS XapPAKTEPUCTHK TPYHTOB, TOJYYEHHBIX HA CTaJIMU M3bICKa-
HUIl HE COBMAJAIONIMMHU C (HaKTHUECKUMU Pe3yJIbTaTaMu, SIBISETCS MPOU3BOJCTBEHHAs Hepasbepuxa
Y HEKOMIIETEHTHOCTh CrielHaicToB. Tak B T. IIIBIMKEHT npu BO3BeIeHUU MHUKpopaiiona Hypcar, rae
BEJIOCh HAYYHOE COMPOBOXKACHUE PA0OT HYJIEBOTO LUKJIA M0 HECKOJIBKUM 3JIaHUsAM, ObLIIO OOHapyKe-
HO HECOBIIQ/ICHUE BEIWYHMH MPOCAJOK I'PyHTa OT COOCTBEHHOIO Beca, MOJIYYEHHBIX J1a0OpaTOPHBIM
MyTEM U B HATYPHBIX YCIOBUSX, 10 HAOIIOICHUSAM 32 TIEPEMEIICHUSIMU MIOBEPXHOCTHBIX M TMTYOUHHBIX
Mapok. [Ipu BBISICHEHUU TTPUYXH HECOBIAIEHHs ObUIO 0OHAPYKEHO, UTO MO HECKOIBKUMU 3/IaHUSIMHU
T€0JIOTUIECKUX MPOXOA0K BOOOIIE HE BBIMOIHSIOCH. [[e10 B TOM, YTO U3BICKATENN BBIMOIHUIN OYypo-
Bble pabOTHl C ONpEAETCHHBIM IIAroM, a 3aTeéM IPOU30IUIa KOPPEKTHUPOBKA T'€HEPAIbHOIO IJIaHa
Y 4acTh 3/aHuii Oblia cMmemeHa. CUTyaluio cracio TO, YTO BEJIHCh MOJIEBbIe HAOMIOACHUS Ha CTaIUH
3eMJISIHBIX paboT, KOTOpBIE U JaJTd UCTHHHYIO BEJIMYMHY U XapaKTep MPOCaJioK.

[IpuBeneHHbIE METOABI MTOJIEBBIX UCIIBITAHUN TPYHTA, BKIIOYAs re0PU3NIECcKHe, ¢ YIeTOM MO-
CIeTHUX JOCTIIKEHUN B MEXKTYHAPOJHON TMPAKTUKE, JOJDKHBI BOWTH B apCEHANl M3BICKATEIbCKUX
pabotr Ha tore Kazaxctana u cmocoOCTBOBaTh MOBBIIMICHUIO TOYHOCTH OMPEIENIeMbIX (DHU3HKO-
MEXaHMYECKHUX XapaKTEepPUCTUK TPYyHTa C IeNbl0 oOecrneueHus: AO0JITOBPEMEHHON Oe3aBapHilHOMN
AKCILTyaTaIliy BO3BOJIUMBIX CTPOUTEIHHBIX OOBEKTOB.
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YK 629.113
MOJEPHM3AIIUS OBCJTY KUBAHUSI TPAHCIIOPTHOM TEXHUKH

Maiinoa 7K.X., Mepranuesn /I.C.
Exubacty3ckuii HH)KEHEPHO-TEXHUYECKII MHCTUTYT uMeHH akaaemuka K.M. Carmaesa,
(r. Oxubacty3, Pecnydnuka Kazaxcran)

Annomayus. B cmamve paccmampusaiomcs 6ONPOCsl N0 MOOEPHUAYUU U  OOCTYIHCUBAHUE
aA8MoOmMpancnoOpmHoOU MexHUuKU, U e20 aHalu3, 0ouue 0NPOCyl NO YEETUYEHUIO KOIULeCM8a PEeMOH-
Moe6 u Op2anu3ayusl.

Knrwouesvie cnosa: mpancnopm, agmompancnopmuule npeonpusamus, pemMonm, cepsuc, 06o-
pyooeanue, npoexm.

Annotation. The article discusses the issues of modernization and maintenance of motor ve-
hicles and its analysis, general issues of increasing the number of repairs and organization.
Key words: transport, motor transport companies, repair, service, equipment, project.

B Hame Bpemsi cOBpeMEHHBIE aBTOTPAHCIIOPTHBIE MPEANPHUATHS HYKJIAIOTCS B OCHOBATENb-
HOM MEXaHW3allUd PEMOHTHBIX 30H, JIMHWM, Y4acTKOB. ECIIM M3MEHUTh MEXaHU3ALMI0 JTUX 30H,
JIMHUM, y4acTKOB, TO 3TO BO MHOTI'O pa3 YBEIWYUT MPOU3BOJUTEIBLHOCTh TPYAA U Ka4e€CTBO IIPOBE-
nenust texunueckux Bosaevicteuil TO u TP., cnepoBarenbHO, aBTOTPAaHCHIOPTHBIE NMPEATPUATUSA
MOJIy4aroT OOJIBIITYI0O SKOHOMUYECKYIO BBITOAY, TaK KaK MOXHO Oy/eT COKpaTUThCS MITaT pabovmX.
MexaHu3amus NpUBEIET K CHIDKEHUIO TPYIOEMKOCTH BBIOJHSAEMBIX paboT, MOTOMY 4TO Oynaer
CBEJIEH K MUHUMYMY PYYHOU TpPYA.

Cocrosnue oprannzaunu TO u TP B COBpEMEHHBIX yCIOBHSIX HaXOAUTCS HAa HU3KOM YPOBHE
MEXaHMU3aIMH U KyJIbTYpbl TPyAa, YTO IPUBOJIUT, KaKk ObUIO BbIIIE CKa3aHO, K CHIKEHUIO TPOU3BO-
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IUTEIBHOCTH TPYZA M MOBBIIICHUIO TPYIOEMKOCTH MPOBOAMMBIX padoT. [Ipu 3TOM posib U 3Haue-
HHUE aBTOMOOMIIBHOTO TPAHCIIOPTa B TPAHCIIOPTHOM CUCTEME HENIPEPHIBHO BO3PACTAET.

XapaKTepHBIM JI1 aBTOMOOMIILHOTO TPAHCIIOPTAa HA COBPEMEHHOM 3Tarle Pa3BUTHUS SBISETCA
KOHIIEHTPALUs [TOJIBUKHOIO COCTaBa B CHCTEME OOLIEro MCIIOJIb30BaHUs TPAHCIIOPTA, YKPYITHEHUS
aBTOTPAHCIOPTHBIX NPEANPUIATUN U UX CIIELHUATU3ALUS 110 BUY IIEPEBO30K WU 110 TUIY MOJBHUXK-
HOT'O COCTaBa.

B naweii crpane TO u TP aBromMoOMIIel NMpOBOAUTCS Ha IUIAHOBOM OCHOBE, IIPEICTaBIISAIO-
myto coboit cuctemy TO u peMOHTa, KOTOpasi COCTOMT U3 KOMILJIEKCA B3aUMOCBSI3aHHBIX IOJI0XKe-
HUI 1 HOPM, ONPEIEIAIONNX MOopsAaoK npoBeaeHust padot mo TO u TP ¢ uenvio obecnieuenus 3a-
JAHHBIX TOKa3aTesel KauecTBa aBTOMOOMIIEH B ITpoliecce SKCILTyaTaluH.

Ha aBTOMOOHIBHOM TpaHCTIOPTE OOJNBIIMHCTBO CTPAH TaKXKE UCIOIB3YeT MIIAaHOBO-TIPEIyIIpe-
JIUTEIbHYIO CUCTEMY, U BBIIIOJIHACT PETYJISIPHO MOCIE ONpPEeNeHHOro nmpoodera (HapaboOTKH) aBTO-
MOOWUJIS, @ PEMOHT, KaK IIPaBWJIO, BBIIOJIHAETCS 110 IOTPEOHOCTH, T.€. I10CIE BOSHUKHOBEHUS HEHC-
IIPaBHOCTHU WJIA OTKAa3a.

[Ipon3BoICTBEHHO-TEXHOIOTHMYECKas 0a3a aBTOMOOUIIBHOTO TPAHCIIOPTa MpeAHa3HAuYEHa [
obecrieyeHus: TpeOOBaHUH HOPMaIbHOM TEXHUUECKON 3KCITyaTalluy MOABUXKHOIO cocTaBa. B mep-
BYIO Ouepesb JIOJDKHA JUIsl 00ecTiedeHns: ero paboTOCTIOCOOHOCTH M HaJIS)KHOCTH, BKITIOYAET B CeOsI
KOMIUIEKC HPEANPUATHA U COOPYKEHHH Ul XpaHEHMs, TEXHUYECKOro OoOCIy)XKMBAaHUSA, PEMOHTA
¥ YTHJIM3AIUH MOJIBUKHOTO COCTaBa (rapaxku, 0a3pl IMEHTPATM30BAHHOTO OOCITYKUBAHHS, PEMOHT-
HBIE 3aBOJIbl, MACTEPCKHE U JIp.).

COBOKYNHOCTbh NPEAIPUITUNA U COOPYXKEHUI BMECTE C MOABMKHBIM COCTaBOM 00pasyeT oc-
HOBHbIE (DOH/IBI ABTOMOOUJIBHOIO TpaHCIopTa, 3(G(GEKTUBHOE HCIIOJIBb30BaHUE KOTOPBIX SBISETCS
OCHOBHO 3a/1aueil B cpepe aBTOMOOUIILHOTO TpaHCIOPTA.

OcHoBHOE TpeOOBaHME 3aKJIHOYAETCS] B 00ECIIEYEHUH BBICOKOI'O TEXHUUYECKOI'O YPOBHS U BbI-
COKOH IKOHOMHYECKOW 3((EKTUBHOCTH MPOSKTHPYEMOTO TMPEANIPHUITHSA, 3JaHUA U COOPYKEHUH
IIyTE€M MCII0JIb30BaHUsI HOBEHIIMX TOCTM)KEHUI HAayKH M T€XHUKH, C TEM, 4TOOBI IPOEKTUPYEMbIE
U PEKOHCTPYHpYEMbIE MPEANPUITHS KO BpPEMEHHU UX BBOJIA B JEHCTBUE OBLIM TEXHUUECKU NEPEeo-
BBIMH M MMEJIM BBICOKHE MOKA3aTENIN IO NMPOU3BOAUTENBHOCTH U YCIOBUAM TPYJAd, YPOBHIO MeXa-
HU3ALlMU B IPOU3BOJICTBEHHON EATEIbHOCTH, CE0ECTOMMOCTH KaueCTBY IMPOU3BOJICTBA, a TAKXKE 110
3¢ HEKTUBHOCTH UCHOIB30BAHUS KATUTAIBHBIX BIOKEHUH.

Tax HanpuMep HaMu ObLTa BHIOpaHaA TeMa: MOJEPHU3ALUS yJaCTKAa TEXHUYECKOTO OOCIYKHU-
BaHUS U TEKYILIETro peMOHTA INIaBHBIX Nepeaayd aBTomoOms mapku [1A3-3205.

3a ocHoBy ObuT0 B3sTO peanpusatus — TOO «bK», pa3zpe3 «BocTouHBIN» U T.J1., OCHOBHBIMHU
3aJla4aMH KOTOPOTO SIBIISIETCSA:

" JTOCTYHHOCTb TPAHCIOPTHBIX YCIYT JUIsl paboumX;

" KayecTBEHHOE TPAHCIOPTHOE OOCIyKUBAHUE;

" COYETaHUE PETyJMPOBAHMSI M PHIHOYHBIX OTHOLIEHHH B cepe TpaHCHOPTHOro o0CiIy-
KUBAHUS;

* (e30MacHOCTh IPHU BHIMOIHEHUH MTACCAKUPCKUX MTEPEBO30K;

* opranuzanus 6ecniepeOoitHoM, O6e3aBapHiiHON pabOTHI MOABMKHOTO COCTaBa, MPOBE/IE-
HUE TEXHUYECKOT0 00CITYKUBAaHUS U PEMOHTA.

PaboThl MO TekyleMy peMOHTY aBTOMOOMJIEH BBIMOIHSAIOTCS HA MOCTaX U B MPOU3BOJCTBEH-
HBIX OTJEJICHUSX.

Ha nocrax BBINONHAIOTCS pabOThI HEMTOCPEACTBEHHO HAa aBTOMOOMIIE, @ B IPOM3BOJICTBEHHBIX
MO/IPA3JICNIEHUAX PEMOHTHPYIOTCS JETalM, y3Jbl U arperarbl, CHATbIe ¢ aBTOMOOMIIS. OCHOBHOM
o0beM pabot BeimonHseTcs B 30He TP Ha ATII B MexCcMEeHHOE BpeMst U ¢ U3BATHEM aBTOMOOWIIS U3
sKCIUTyaTauu. YeMm Oouibllie peMOHTA MPOU3BOAUTCS B MEKCMEHHOE BpEMs, TEM MEHbIIIE MPOCTOU
aBTOMOOWIIEH U Jydie paboTaeT MPOU3BOJICTBO.

B 3aBucuMocTH OT 4Kcia noctoB A AaHHOro Buaa TO U ypoBHS UX cHelMaIn3aluy pa3ianya-
IOT JIBa OCHOBHBIX METO/Ia OpraHu3aluy paboT MO TEXHUYECKOMY 00CITYKUBAaHHUIO aBTOMOOUIIEH — Me-
TOJ YHUBEPCAIBHBIX ¥ METOJI CIEHATM3UPOBAHHBIX TOCTOB. I10CThI pH 1H000M METOIE MOTYT OBITH
TYNUKOBBIMU WJIM TIPOE3AHBIMU (IPSMOTOYHBIMH).
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CyIHoCTh METO/Ia YHUBEPCATBHBIX TIOCTOB COCTOUT B TOM, YTO BCE pabOTHI, IPEIyCMOTPEH-
Hble U1 AaHHoro Bujaa TO, BBIMONHAIOTCSA B OJHOM 00BbEME Ha OJJHOM MOCTY IPYNION UCIOIHU-
TeJeH, cocTosImel u3 pabounx pa3IMYHBIX CHENUATBHOCTEH HIIN pabounX-yHHBEPCAIIOB.

OnHa u3 GopM MeTo/a YHUBEPCAIBHBIX IIOCTOB — OOCIYKUBAaHHUE C MEPEXOAIUMU Clela-
JM3UPOBAHHBIMH 3BEHBSIMH (OpHragaMu) pabo4yux WM OTIACIbHBIMU UCHOTHUTEIIMU. CYIIHOCTH
takoil (hopmel opranuzanuu TO-1 umm TO-2 3akmouaercs B caeayroomem. Ha ATII opranusyrot
HECKOJIbKO YHUBEPCAIbHBIX (TYNMUKOBBIX WM MPOE3IHBIX) TIOCTOB M CTOJIBKO K€ 3BEHbEB (Opuran)
palouux, crenuanu3upyromuxcs no suaam pador TO unu no arperaram, cucTeMaM aBTOMOOMIIS.
O0s3aTenbHBIM YCIOBHEM IIPU OPTaHU3AIMK PadOT IO ATOMY METOY SBIISETCS KPAaTHOCTh CMEHHOM
(cyrounoii) mporpammbl o TO gaHHOTO BHIA YHUCTY IMOCTOB (aBTOMOOMIIE-MECT) H, CIISOBATEb-
HO, YUCITy TIEpEXOAAIINX CIEHATU3NPOBAHHBIX 3BeHbEeB pabounx. [Ipu paboTe cooTBeTCTBYOMIECH
30HbI TO B 0JIHY CMEHY CyTOYHasl IPOrpaMMa paBHAa CMEHHOM.

Hanpuwmep, cmennas nporpamma TO-1 paBHa 12 oOcimyXHBaHUSIM, TO YUCIIO CHEIHATU3UPO-
BAaHHBIX 3BEHBEB M YHCIJIO TTOCTOB 30HBI TO-1 MoxkeT ObITh paBHO 2, 3, 4. Vnu mipu 4uciie mocToB
306l TO-2, paBHOM 3, cmeHHas nporpamma TO-2 moipkHa ObITH paBHA 3 wid 6 OOCITYKUBAHUSIM,
T.e. A1 30HbI TO-2 OTHOLIEHHE CMEHHON MPOrpaMMbl K YHCIY MOCTOB HE JOJKHO MPEBBILIATH 2,
a ObITb paBHBIM 1 win 2.

TpynoeMkocTb paboT ISl KaXKI0T0 3BEHA [MOI0MPAETCs ¢ TAKUM PAacyeToOM, YTOObI OHU HadM-
HaJIM ¥ 3aKaH4YMBaJIM paOOThl OJJHOBPEMEHHO Ha Bcex mnoctax. [locie BhINOIHEHUS IPETyCMOTPEH-
HOro oobema paboT CHeLHATU3UPOBAHHBIE 3B€HbSI MEHAIOTCS MECTaMH, T.€. MEPEXOSAT CO CBOUM
WHCTPYMEHTOM, MIPUCIIOCOOJICHUSIMUA Ha IPYTUE TTOCTHI 110 YCTAHOBIICHHON CXEMe.

CymHoCTh METO/Ia CEeHATU3UPOBAHHBIX IOCTOB COCTOUT B TOM, YTO BECh 00BbEM paboT JaHHO-
ro Buja TO pacnpenensiercs Mo HECKOJIbKUM mocTaM. IlocTsl u paboune Ha HUX CHELUATIU3UPYIOTCS
1100 1o BuaM paboT (KOHTPOJIbHBIE, KPENEXXHbIE, CMa304HbIe U T.1.), IM0O0 MO arperatam, CUCTeEMaM
aromobmisi. Kpome toro, Ha ATII opranusyroTcst OT/AENbHBIE CIIENIMATM3NPOBAHHbBIE TIOCTHI, Ha KO-
TOPBIX IPOU3BOJIAT OIPECIICHHbIE BU/IbI paOOT WK onepaiuii HezaBucumo ot Buaa TO.

3TO MOTYT OBITb:

" [IEHTPAJU30BaHHBIE TOCTHI CMA3KU;

" [IOCTBI JJI1 KOHTPOJIS U YCTAaHOBKU MEPETHUX KOJIEC;

" KOHTPOJIb M PETYIMPOBKA TOPMO3HBIX KAUYECTB aBTOMOOWJIS;
" [POKAYKH TOPMO3ZHOH CHUCTEMBI U T.J.

Metoa crnennanu3upoBaHHBIX MOCTOB, MOXKET ObITh MOTOYHBIM MU ONEPAUOHHO-TTOCTOBBIM.
[ToTounslii MeTON siBAseTCSl HauOoyiee MPOrPECCUBHBIM, HO €ro IpPHUMEHEHUE MJAaeT TEXHMKO-
sKoHOMHYEeCKUH ekt Toabko ans ATII ¢ GoabIIMM YUCIOM OAHOMAPOYHOTO M OJHOTHUIIHOTO
MOJIBU’KHOTO COCTaBa.

ITpu 3TOM MeToze Bce pabOThl BHIMTOJIHAIOTCS Ha HECKOJIIBKUX CIEIMATM3UPOBAHHBIX MOCTAX,
PacroJOKEHHBIX B ONPEAENIEHHON TEXHOJOTHYECKON MOCIEA0BATENbHOCTH, COBOKYIHOCTh KOTO-
PBIX Ha3bIBaeTcs JMHUEH oOcimykuBaHus. [1ocThl Ha TMHUU OOCIYKMBAHUS MOTYT pacrojaratrbcs
KaK MPsIMOTOYHO, T.€. [0 HANpPaBJIEHUIO JBUKEHHS aBTOMOOWIISI, TaK U B MONEPEYHOM HarpabJe-
HuM. B 3aBucuMocTH OoT Xapakrepa paOOThl MOTOYHBIX JHUHUN PA3IUYalOT MOTOKU HETPEPHIBHOTO
U IpephIBHOTO (mepuoaAnYecKoro) neictBus. [1oTok HempepbIBHOTO NEHCTBUS MPUMEHSETCS Jalle
Bcero Ha ATII npu npoussoactee EO, pexe TO-1. [loToku nepuoaudeckoro 1eiMCTBUS B OCHOBHOM
npu menstiroTes Ha ATIT st TO-1, pexxe TO-2.

[lepemerienne aBTOMOOMIICH MO MOCTaM MOTOYHOM JIMHUM MOKET OCYIIECTBIATHCS CBOUM
XO0JIOM (C MEepPUOJUYECKHM MYCKOM U OCTaHOBKOM JBHraTelieil), mepeKkaTbIBAaHUEM BPYUYHYIO aBTO-
MOOMIIEH, YCTaHOBJICHHBIX Ha POJMKOBBIX TEJEXKKaX IO peibcaM, MpH IMOMOIIM KOHBeHepoB (Ha-
MOJIBHBIX, TIOJIBECHBIX ), UHOTJa KpaH-0ankaMH U JPYTUMHU CIOCOOaMH.

OO6cyxuBaHUE Ha TOTOKE UMEET LEJNbIH psia TOCTOMHCTB MO0 CPABHEHUIO C METO/IOM YHUBED-
CaJIbHBIX MTOCTOB.

Henocrarkom 110001 MOTOUHOM JIMHUM SBISETCS HEBO3MOXKHOCTh M3MEHEHHUs1 00beMa padoT
Ha KaKOM-JINOO M3 MOCTOB, €CIIH Ul 3TOM IIeJIU HEe NMPEeyCMOTPETh 3apaHee PE3EPBHBIX «CKOJb3sI-
IUX» pabouuX, BKIIIOYAEMbIX B BBIIIOJHEHHUE JOMOJHUTEIHHO BO3HUKIINUX PaOOT COMYTCTBYIOLIETO
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pemonTa. [lo3ToMy A cCOXpaHEHUsl paCCUUTAHHOIO TaKTa JMHUU CJIENYET B COCTaBE CHEIUAIN3H-
pOBaHHOW OpHrajabl IpeaycMaTpuBaTh OJHOIO — JIBYX Clecapei-pPEMOHTHUKOB, a TAKXKe HE IMOJIHO-
CTBIO 3arpy>KEHHOT0 Opuraaupa, oOLuii pe3epB BpEMEHN KOTOPBIX TOJHKEH COCTABISATh MPUMEPHO
15% Bcero o0bema paboT Ha JIMHUU.

TexHoMOrMYeCKHe MPOIECChl: @ — TEXHUYECKOT0 00CTyXKHUBaHUs aBToMoOmiel B 3oHe TO-1,
0 — pemoHTa arperatoB B 1iexe (y4dactke) [Ipu BeiOope cxembl opranuzanuu TO-2 onpenensonmum
KpUTEpHUEM SBIIIeTCS cMeHHas nporpamma o TO-2. [Ipu nporpamme, paBHOH ABYM-TpeM OOCIY-
KMBAHUSAM aBTOMOOMJIEH B CMEHY, IPUHUMAETCA CXeMa C I0CTaMHU TYNHMKOBOIO THUIA, MPHU IMPo-
rpaMMe YeThIPe-TISITh OOCTYKHBAaHUH MPUMEHUMA cXeMa ¢ 4 — TTOCTOBOM TIOTOYHOH JIMHHECH, a TIpU
porpamMMe IIecTb-ceMb U Oojiee oOciayxuBanuu — 50 mocToBas notoyHas jauHuA. [Ipu BeIoIHE-
Huu TO pomyckaercs NPOBEIEHUE YACTO MOBTOPSIIOIIMXCS ONEPALMK COMYTCTBYIOLIETO PEMOHTA
(mo 5-7 wen-mun npu TO-1 u go 20-30 yen-mun npu TO-2 Ha oaHy oneparuto TP) mpu obmem ux
obweme, He npesbimarmeM 20 % TpygoeMkoctu coorBercTByromero Buaa TO. K takum onepaiu-
M OTHOCATCA, Hanpumep, pu TO-2 3aMeHa pyJieBBIX TAT, TOPMO3HBIX KOJIOJIOK, KApAAHHOI'O Baja,
HABECHBIX YCTpOMCTB nBuratens u T.4. Ilpu nposegennn TO-2 HE MOTOYHBIM METOAOM CMa304YHO-
OYHMCTUTEJIbHBIE ONEPALUU PEKOMEHYETCs BBINOIHATh Ha MOCTy cMa3ku JuHuu TO-1 niau Ha 06-
IUX Crienuanu3nupoBaHHbiX noctax cMasku aist TO u TP. Tlocneanee pexkomenayercs u aisa TO-1
IIpU OpraHu3anuu paboT Ha yHUBepcalbHbIX nocTax. i1 Haubosee MoJHOr0 UCHOIb30BAHUS T1J10-
manei u rexHosornyeckoro odopynosanus TO-1 u TO-2 mHorga nenecooOpasHO NPOBOJUTH Ha
OZIHUX M TeX e mocTax (JIMHUAX), HO B pa3HOe Bpems CyTok (coBmerueHHas 30Ha TO-1 u TO-2).
Kak npasuio, TO-1 mpoBoautcst B MesxcMeHHOE BpeMsi, a TO-2 — B paGouee BpeMsi A5l TIOJBUKHO-
ro cocrasa. Yepes Henento Opurajia MeHseTcsl cMeHaMu paboThl. [Ipu Takoil opraHu3anuu npous-
BojacTBa TO mcmonHuTenu OpUraa JODKHBI 3HATH U YMETh BBITOTHATH J0ObIe padoThl kak TO-1,
tak 1 TO-2 B nomHoM oObeme. Ilo pesynbraTam pacuera CMEHHON MPOrpaMMbl MO KaXXJIOMY BUIY
TO u TMarHoCTHKY NPUHUMAIO METO]I YHUBEPCAIbHBIX TYNMUKOBBIX T0cTOB TO u TP. PaGotsr mo TP
(TekyleMy peMOHTY) BBIIOJIHSAIOTCS 10 MOTPEOHOCTH, KOTOPas BBIABISAETCS B Mpoliecce paboThl Ha
JTUHUH, 11pH KoHTpoJe apTomodbuneit Ha KTII, B mpouecce nuarnoctupoBanus u TO.

Haubonee pacnpocTpaHeHHBIM METOJOM TEKYILErOo PEMOHTA SIBJISIETCSl arperaTHO-y3JO0BO.
B otnenbHBIX ciay4asX OpU PEMOHTE IMOABMKHOIO COCTaBa NPUMEHSETCS WHIWBUIYalbHBIN
METO]l PEMOHTA.

MonepHu3zanus paboumx IJI0IAaAeH MOXKET MO3BOJIUTh CO3/1aTh 0ojiee KOM(MOPTHBIE YCIOBUS
TpyAa, cOKOHOMHUTH Ha kosnndectBe TO u TP, ynyumnTte kadectBo obcimykuBanus. Camo 31aHue
000pyI0BaHO HEOOXOJUMBIM KOJMYECTBOM IMMOMEIIEHUNH M 30H, COOTBETCTBYIOLIUM TEXHOJIOTHYE-
CKOMY IIpOILIECCY, HO OCHAIIEHUE TEXHOJIOTMYECKUM O0OpYAOBAaHHMEM M MHCTPYMEHTaMH TpeOyeT
MOTOJHEHHsI U OOHOBJIEHUS. ECTh BO3MOXHOCTH YJIYYIIUTh OpraHU3alUI0 TPyJa U TEXHOJOTHYe-
CKYIO TUCLMIUIMHY BBIMTOIHIEMBIX paboT.

[ToaTomMy BOIpoC 0 MOAEPHU3ALMK aBTOMOOMJIBHOIO TPAHCIIOPTA SIBISETCSI OCHOBHBIM Ha-
MIPaBJICHUEM Pa3BUTHUS OTPACIM Ha JAHHOM 3Tane peopMUpOBaHUS.

Kak u roBopmiiocs panee u ceifuac B HaCTOsIIEE BPeMs CHCTEMa TEXHUYECKOro oOecreueHus
HAXOJUTCSl Ha 3Tale KOPEHHOro pedopMUpPOBaHMS, 3aKIIOYAIONIEMCS B MepeXo/ie K CEPBUCHOMY
00CITy’)KMBaHUIO.

CepBucHOE 00CITyXHBaHHE TPAHCIIOPTHOM TEXHHUKH, OCYLIECTBIISIETCS HAa OCHOBE HCIOJb30-
BaHUS MPOU3BOACTBEHHOTO MOTEHIIMAA MPEANPUITHI MPOMBIIUIEHHOCTH C y4YaCTHEM MH)KEHEPHO-
TEXHUYECKOI'0 COCTaBa U noapasaeneHuii opranuzanuid, TOO n AO.

ITox cepBUCHBIM 00CTY)KMBaHUEM MOHUMAETCS KOMILUIEKC padoT (MEPONPHUATHIA) TIO TMOAEP-
’KaHUIO (BOCCTAHOBJIEHUIO) UCIPABHOTO WM pabOTOCIIOCOOHOTO COCTOSIHUS TPAHCIIOPTHON TEXHU-
KU U (WJIM) UX PECYPCOB M CPOKOB CITYXkOBbI, IPOBOJUMBIX B 3aBOJICKUX YCIOBUSX MPEANPUATUIMU
IIPOMBIIIJIEHHOCTH (PEMOHTHBIMH IIPEANPUITHSIMH, CEPBUCHBIMH LIEHTPAMH) B COOTBETCTBUU C I'O-
CYJapCTBEHHBIM KOHTPAKTOM.

MeponpusTus cepBUCHOTO 00CITY)KMBaHUS BKIIOYAaOT MOHUTOPHHT TEXHUUYECKOT'O COCTOSIHUS
TPAHCHOPTHON TEXHUKH; TEXHUYECKOE AMArHOCTHPOBAHUE; TEXHUUYECKOE OOCIIy)KUBAaHHUE; 3aMEHY
neraneld, BEIpaboOTaBIIMX pecypehbl (Cpoku ciayxObl); noykomrektoBanue TT; omepatuBHOE BOC-
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CTaHOBJICHHE (TEKYIIUA PEMOHT); OCBUAETENbCTBOBaHKE T T, MoAsIexkaux TEXHAI30PY; 3aBOJCKOM
(kanmuTanpHbIN, cpeqauid) peMoHT TT u meranei, y3/i0B, a Takke KanmuTaibHBIA peMoHT TT ¢ mo-
JepHHU3alMen; MpojyieHNe (yBEIMYCHNE) Ha3HAUYCHHBIX MOKa3aTeNeil pecypcoB M CPOKOB CITYKObI
(xpanenust) TT; dopmupoBanue ¢poHIa 3a cHET MPUOOPETEHHS HOBBIX Y3JI0B U JIETallel, a TaKKe UX
peMoHTa; 00yueHHe TEXHUYECKOTO MepCcoHalia, MpaBuiaM 3KciuryaTauud 1T 1 BBIMOJHEHUIO Hau-
0oJ1ee CII0KHBIX PETYJUPOBOUYHBIX M HANAIOUYHBIX (HACTPOCUHBIX) ONEpalii TEXHUYECKOro 00CIy-
KMBAaHUS U BOCCTAaHOBHTENBHBIX (B 00BeMe Tekymiero pemoHra) pabor Ha TT B cOOTBETCTBUHU
¢ TpeOOBaHUAMHU HKCIUTYaTAI[MOHHOM TOKYMEHTALIUH.
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IIYTU NOBBIIEHUS HAJIEXKHOCTH KEJE3HOJOPOXKHOI'O
SEMJISAHOI'O ITOJIOTHA ITYTEM IPUMEHEHMUSA YITPOUHAIOIIUX TOBABOK

xkaiimaramo0eToB I{.X.l, Cakanos K.T.!, Acanos K.E.
'"HAO «TopaiireipoB yHUBEpcUTETY, (T. [laBnonap, Pecnyonuka Kazaxcran)
2AO0 «HK «KTXK», (r. Actana, Pecriy6nmka Kazaxcran)

Annomayus. 3emnanoe NOJIOMHO uspaem CyujeCmeeHHyo poib 8 ociadieHuy OUHAMULECKUX
NOE30HbIX 8030€UCMBUU HA NYMb, KAK OOUH U3 8ANCHLIX IJIEMEHMO8 CUCEMbL. 3eMISIHOE NOJIOMHO-
ocnosanue. Tlosmomy cogepuieHcmeosanue Hecywel cnocOOHOCMU 3eMASTHO20 NOJAOMHA 05l NO-
BbIUEHUST CKOPOCIU U HACPY30K HA Hee, SAGISIOMCS BANCHBIMU 3A0AUaAMU HAOEHCHOU IKCHIYAMayuu
JHCENEe3HOOOPOINCHO20 NYMU.

Uzsecmno, umo 3emisnoe noJOMHO JHCele3HbIX 00Po2 — Mo Haubojee OeheKmmublil INeMeHm
nymeeo2o xo3sucmea. dacmuunvle 0mKaszvl 3eMIsIHO20 NOJOMHA SAGTAOMCL OAPbEPHBLIMU NPU Op-
2AHU3AYUU OBUMNCEHUS. U HA UX JUKBUOAYUIO pPACXOOVIOMCs Oolbuue 00bemMbl MaAmepuaibHO-
mexHuyeckux cpedcms. besycnosno, npedycmampugaromcest cOomeemcmeyrowue Meponpusimusi,
YMoObL UBMEHUMb CUMYAYUIO U YMEHbUIUMb YUCIO HYACMUYHbIX OMKA308, HO KAK NOKA3bleaem
NPAKMuKa, NOJOJNCEHUe NPAKmudecku He MeHsemcs. JeghekmHocms 3eMIsiIHO20 NOJOMHA NO-
npexcHeMy 0Cmaemcsi 8bICOKOU U He OnycKkaemcsi Hudice ypoeus 10 npoyenmos om npomsiiceHHo-
cmu cemu. 3eMisiHOe NOJIOMHO CHPABEONUBO HA3LIBAIOM (YHOAMEHMOM HCENE3HOOOPOI’CHO20 NY-
mu, NOIMOMY OHO OOAHCHO ObIMb NPOUHBIM, HAOENCHBIM U CIAOUTLHBIM.

3emnsinoe noIOMHO HAXOOUMCs OO NOCMOSHHBIM 8030elicmeuem HeOIa2ONPUSMHbLIX NpU-
POOHO-KIUMAMUYECKUX (AKMOPO8 U IKCHIYAMAYUOHHBIX Haepy30kK. 1100 enusnuem YKA3aHHbIX
Gaxmopos, 3emisiHoe NOJOMHO NOCMENeHHO npemepnedaem UMeHeHUs, Nnpusoosdwue K yxyoule-
HUIO €20 SKCNILYAMAYUOHHBIX CEOLUCME U Yepo3e De30NACHOCIU O8UNCEHUSL.

Knroueswvle cnosa: semisnoe noiomuo, ceouUcmeo epyHmos, degopmayus, ceopeuiemkd, Ha-
0edcHOCMb, 000ABKU, MEPONPUIMUSL.

Annotation. The roadbed plays a significant role in weakening the dynamic effects of trains
on the track, as one of the important elements of the system: the roadbed-base. Therefore, improv-
ing the bearing capacity of the roadbed to increase the speed and loads on it are important tasks
for the reliable operation of the railway track.
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It is known that the roadbed of railways is the most defective element of the track system. Par-
tial failures of the roadbed are barriers to traffic organization and large amounts of material and
technical resources are spent on their elimination. Of course, appropriate measures are being taken
to change the situation and reduce the number of partial failures, but as practice shows, the situa-
tion remains virtually unchanged. The defectiveness of the subgrade still remains high and does not
fall below 10 percent of the network length. The subgrade is rightly called the foundation of the
railway track, so it must be strong, reliable and stable.

The subgrade is under constant influence of unfavorable natural and climatic factors and op-
erational loads. Under the influence of these factors, the roadbed gradually undergoes changes,
leading to a deterioration in its operational properties and a threat to traffic safety.

Key words: subgrade, soil properties, deformation, geogrid, reliability, additives, measures.

BBenenne. 3emMisiHOE TOJOTHO — MHXEHEPHOE COOPY)KEHUE IIIMTEIBHBIX CPOKOB CIYXKOBI,
B KOTOPOM MOT'YT BO3HHKATh M HAKAIUIMBAThCA ACPEKTHI U AePOopMaIliH.

V3MeHeHHnsT BHYTPEHHETO CTpOeHUSs, (JOPMBI M pa3MEpOB 3€MJISTHOTO IOJIOTHA, COCTOSIHUS
U CBOICTBA IPYHTOB, CHMXKAIOIINE SKCILUTYyaTallMOHHBIE KAUECTBA >KEJIE3HOJIOPOKHOTO IIYTH SIBJIS-
I0TCS CIIEACTBUEM BO3/AEWMCTBUS BHEIIHMUX HArpy3oK, TEPMOJMHAMUYECKUX YCJIOBUM, BIAXXHOCTH
u apyrux Qaxtopos. [edexTsl u nedopManuu BOSHUKAIOT U3-34:

" OTKJIOHEHUH KOHCTPYKIMI 3€MJISIHOT'O IIOJIOTHA OT COBPEMEHHBIX HOPM;

" HECOBEPIIECHCTBA TEXHOJIOTUH U OMIHOOK, JOMYIIEHHBIX MPU CTPOUTENHCTBE I0POTH;

" HEYyJOBJETBOPUTEIILHOIO COCTOSIHUS BEpPXHEro CTPOEHUS IyTH, HEJOCTaTOYHOU
MPOYHOCTH TPYHTOB, OTCYTCTBHSI WJIM MaJOil pabOTOCHOCOOHOCTH 3alUTHBIX U YKPEMUTEIbHBIX
COOPYKEHHUI.

Hannuue nedextoB u nedopmanuii 3eMISHOTO MOJOTHA YacTO MPUBOAMUT K OTPAHUYCHHIO
CKOPOCTEH JBMKEHMS MOE30B U JIaXKe K €ro MOJIHOMY IPEKPALICHUIO 10 OKOHYaHHS BOCCTAHOBU-
TeNIbHBIX PaboT. BCE€ 3TO OKa3bIBaeT CyIIECTBEHHOE BIMSHHME Ha MEPEBO30UHBIN mporecc U 6e30-
MACHOCTh JBUKEHUS MTOE3/I0B.

Marepuansl 1 METOJIMKa HCClle0OBaHUA. B Hacrosiee Bpems i JUAarHOCTHKHU KEJIE3HOI0-
POKHOTO MYTH CIELUAINCTaMU CO3JaH aBTOMATH3MPOBAHHBIM TUArHOCTHYECKUHA KOMILIEKC KOH-
TPOJISI COCTOSIHUSI TE€XHHYECKHUX OOBEKTOB JKEIE3HOAOPOKHOW HHPpacTpykTypel «OPAx». OtoT
KOMIUIEKC CYIIECTBEHHO PAcCIIMPUII COCTaB KOHTPOJIS MapaMeTPOB PENbCOBOM KOJIEH, B TOM YHUCIIE
paboueil 30HbI 3eMJISTHOTO MOJIOTHA METO/I0M Ie0paIuOI0KALINH.

JUisg yKperieHusi 3eMJISTHOTO IOJIOTHAa COBPEMEHHBIMU MaTepuajaMH HYKHO HCIOJIb30BaTh
Hauboiee pacrpoCcTpaHEHHbIE T€OCUHTETHUKH — I'€OTEKCTUIIb, TUIOCKUE T'€OpelIETKU, U 00bEMHBIE
TEOpPENIETKU ¢ pa3MepoMm siueiiku 20 CaHTUMETPOB U BBICOTOM 15 cCaHTUMETPOB.

I'eopemerka «Texnonumep» — 00beMHasE COTOBAsE KOHCTPYKIMS U3 MOJUMEPHBIX M MOJIUITHU-
JICHOBBIX JIEHT CKPEIIEHHBIX MEXJy COOOW B IIaXMaTHOM MOPSJIKE CBAPHBIMU BBICOKOIIPOYHBIMU
mBaMu. B paGouem cocTossHuM 00pazyeT MOAYJIbHYIO SIUEUCTYI0 KOHCTPYKLIMIO. Marepuan He moJ-
BEP)KEH THUEHUIO, BO3JEUCTBUIO KUCIOT, 1mienodeil. s ¢pukcanuu Moy 00beMHOI TeopenieTku
IIPUMEHSIOTCS MeTaJuIMuecKkue aHkepa AnuHHOW 500 mmimumeTrpoB. CTEHKH IeOpemeTKH MOTYT
OBITh KaK C TJAJKOH, TaK U C pelbeHON MOBEPXHOCTHIO, TephOpUpPOBaHHEBIE U HE TTephOpPUpPOBaH-
ueie. [lepdoprupoBanue CTEHOK sUeeK MPUMEHSETCS AJSl YBEIHUYCHUs JAPESHUPYIOMINX XapaKTepu-
CTUK C MHUHUMAJIbHBIM CHU)XEHMEM IPOYHOCTHBIX CBOMCTB. OOmias miomanp nepdopauuu He
J0JIKHA TpeBbImath 10 mporeHToBs.

Pe3ynbrarel uccnenoBaHuil MOKa3bIBAOT, YTO YCTPOMCTBO F€OPEMIETOK B MEPBYIO OUEPEH HA TTO-
PSIIOK M OoJiee YMEHBIIAIOT OCTaTOYHbIE 1eopMaliy OT MpUIaraéMbIX Harpy3ok U Oojee yeM B JBa
pa3a CHIKAIOT Harpy3Ky Ha OCHOBaHHE, CIIOCOOCTBYIOIIEE CTAOMIM3ALUH BEPXHETO CTPOSHHUS ITyTH.

Texyiee coaep:kaHue 3eMIISTHOTO MOJOTHA COCTOMT M3 Ha/A30pa 3a €ro COCTOSIHUEM, H3yde-
HUS TIPUYUH TIOSIBJICHUSI HEMCIIPABHOCTEW M MX JIMKBHUJIAIIMU, A TaK)KE BBITIOJHEHUSI HEOOXOIUMBIX
paboT, o0ecrieynBarOIMX UCIPABHOE COCTOSIHME 3€MIISIHOTO IOJIOTHA U €r0 COOPY)KEHUM, 4TO ycC-
TaHaBJIMBAECTCSI HA OCHOBE €r0 OCMOTPOB M 00CIIeJOBaHUIH.
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«JleueHne» 3eMIITHOTO MOJIOTHA MOXKHO BBITIOJHATH ABYMS CIIOCOOAMHU.

[TepBrrit ciocol. [Ipu KanmuTaaTbHOM PEMOHTE IyTH C JIMKBHIAIMEH HEYCTOMYHMBBIX dJIEMEH-
TOB OCHOBHOM IUIOLIAJKU 3€MJITHOTO IIOJIOTHA IIOJIHOM MX BBIPE3KOW M IIJIAHUPOBKOH C YKIIOHOM
0,04 B cTopoHy 000YMHBI, YKJIAJKOH T€OCUHTETUKOB U O0BEMHOMN T€OPEIIETKH.

Bropoii cnioco6. [Ipu ycuneHHOM cpelHeM peMOHTE MpUMEHEHue myTreBod Marmmabsl AHM-
800R, xoTOpast BHIMOIHAET CJICAYIONTUE pabovre OnepaInu:

" BBIPE3KY 3arpsi3HEHHOTO MIEO0CHOYHOTO OayulacTa M €ro nepepadoTKy A JalbHEeHIero
UCIOJIb30BAaHUS MPH YKJIAJKE 3alIUTHOTO OJ0aNIACTHOTO CII0s;

" BBIPE3KY HAKOIIEHHBIX OAJIIACTHBIX MAaTEpUAJIOB U BEPXHETO CJIO0S 3€MIISIHOIO MOJIOTHA
C IOIPY3KOH B COCTaBBbI JJIs1 3ACOPUTEIIEH;

" [UIAHUPOBKY ITOBEPXHOCTHU CPe3a 3€MJISIHOTO II0JIOTHA;

" YKIJIAJKy Ha IOBEPXHOCTH CPe3a NTEOCUHTETUYECKOTO0 MaTepHualla;

" YKJIAJKY 3alUTHOro nojoamiactaoro cios (I13C), ero niaaHupoBKY U YIUIOTHEHHE.

Taxum 006pa3zoM, UCIOIB30BAHUE COBPEMEHHBIX CUCTEM JMAarHOCTUKU U NPUMEHEHHE I'€OCHH-
TETUYECKUX MATEPUAIOB 3HAYUTEJIBHO YBEIMUMBAIOT HECYIYIO CIIOCOOHOCTH 3€MJISTHOTO IOJIOTHA,
MOBBIIIAIOT JKECTKOCTh 10J10AJUIACTHOTO €05 ISl 00ecreyeHHsl MaKCUMAJIbHON 3alllUThl 3eMJISTHO-
IO OCHOBaHHS, YMEHBIIAIOT IMONEPEYHOE MepeMelieHne 0amnacTa, BhI3bIBAEMOE BBHICOKUMH JHHA-
MHUYECKUMH Harpy3kamu. Bce 3T Mepbl HEOOXOAUMBI JUIsl OPraHU3alMK1 BBICOKOCKOPOCTHOTO JIBH-
KEHUSI, YBEJIMUECHUS Harpy3KH Ha OCb, UCKJIIOYAsl aBapUITHYIO CUTYAIUIO U MOBBIIIAs 0€30I1aCHOCTh
JBUKCHHUS I1I0€3/10B.

B nocnennue roapl 3eMIISTHOE MOJIOTHO KEJIE3HBIX JOpOr padoTaeT B 0oJiee CIIOKHBIX YCIIO-
BHSX B CBSI3U C YBEJIIMUEHUEM I'PY30HANPSHKEHHOCTH, HArPY30K BarOHOB U IOBBILIEHUEM CKOpPOCTEN
JBUKEHMsSI 110e370B. BBeneHnue B oOpallieHHe MOe3/10B MOBBIIMIEHHON Macchl U JJIUHBI IO3BOJISET
obecneynTh NOTPEOHOCTH NMPENNPUATHI CTPaHbl B IEPEBO3KaX.

JIJ1s IOBBILLIEHUS HA/IEKHOCTHU KEJIE3HOJOPOKHOTO 3€MIISIHOTO MOJIOTHA ITYTEM MPUMEHEHUs
YIPOYHSIOIUX J100aBOK, OLIEHKH BO3MOXKHBIX TEXHHUYECKUX PELICHHH, HeoOXoaumMo 00oOuieHune
AKCIIEPUMEHTAJBHBIX JIaHHBIX M CPaBHUTENIbHBIE pacueThl HaMpPsHKEHHO-AEPOPMUPOBAHHOTO CO-
CTOSIHUS T'PYHTA HACBINX Ul TPAJAULUOHHBIX TUIIOBBIX MPOEKTOB U Ul IPEAIATaeMbIX PEILICHUN.

KanuranbsHblil ¥ cpeiHUI pEMOHTHI TyTH HE COAepkKaT padoT MO PEMOHTY 3€MJISTHOTO MOJ0T-
Ha. B cBsa3u ¢ yeM mmMeeTcss HEOOXOAUMOCTh NMPUMEHEHUS] WHHOBALMOHHBIX TE€XHOJIOTHI, MO3BO-
JISIOLIUX MOBBICUTH MPOYHOCTh CIA0BIX, HO YK€ JKCILTyaTUPYEMbIX IPYHTOB 3€MJISHOTO IOJIOTHA,
U C/IeNaTh UX MPOYHBIMU U THAPOPOOHBIMH 32 KOPOTKOE BpeMsi, IPH 3HAUYUTEIbHO MEHBILIUX 3aTpa-
Tax, BKJIIOYUB B IPOrpaMMy KaIllUTaJIbHOI'O UM CPETHEr0 peMOHTOB MyTH. CpaBHUTEIBHO Mano3a-
TpaTHble U () ()EKTUBHBIE TEXHOJIOTHH €CTh — 3TO TEXHOJIOTUH CTaOMIM3aluU TPYHTOB.

BrnepBbie onn 66111 paszpabotanbl B CoennHEHHbIX [lITaTax AMEpuKH, U CEroAHs UCIOJIb3Y-
IOTCS B IajIbHEM 3apy0Oexkbe, B YKpauHe, IPUMEHSIOTCS IPU CTPOUTENBCTBE aBTOMOOMIIBHBIX 1I0pOT
B Pecniy6nuke Kazaxcran u crpanax CoapyxectBa HezaBuCHMBIX TOCY1apCTB.

Hanpuwmep, B Coenunennbix Llltatax Amepuku Obul cuHTe3npoBaH (pepmeHT «Perma-Zyme
11X» (B nanpHeiiimeM PZ) — cmemmBaeMblii ¢ TPYHTOM U U3MEHSIIOIIMI ero cBoiicTBa. Jloporu, mo-
CTPOEHHBIE C UCMOIb30BaHuEM PZ, skcrumyatupyrorcst B CoenuHenHbix llltatax Amepuku u apy-
IUX CTpaHax MHpa B Pa3IMYHBIX KJIMMAaTHYECKUX YCIOBHUSAX: OT MYCTBIHb O BEYHOM MEpP3JOTHI,
B auanas3one temnepatyp oT +40°C no -40°C. «Perma-Zyme 11X» noctyneH Ha IpOMBIIIIEHHOM
1 KOMMEpUYECKOM phIHKax Poccun, 6e3omaceH /uis qroAei U OKpyKarolien cpeibl.

Hanpuwmep, B IlBelinapun paspaboran u npumensercs ¢epment «Konconun». B Kanane
paspaboran crabunuzatop rpyHTa «RoadPacker Plus» m momumepHsiii crabunmusatop TpyHTa
«M10+50», nmepBoHavanbHO HcHoib3oBaBlecs Munucrepcteom O6oponsl Coeannennsix Illra-
TOB AMEPHUKH JJI1 yCTPOMCTBA a’3pOJPOMOB, a B JAJIbHEHIIEM HAIIEIIMM NIMPOKOE MPUMEHEHUE
B I'PaKJJAHCKOM CTPOUTENILCTBE: OT OOPBHOBI € HPO3UEH TPYHTOB U THJIPOU3OIISAIIUH THA BOJOEMOB J10
CTPOMUTENHCTBA aBTOMOOMIIBHBIX JOPOT M COOPY>KEHUS B3JIETHO-TIOCAI0UYHBIX 10JIOC.

B mocneanue roasl B YKpauHe CHHTE3HpOBaH Oojiee SKOHOMHUYHBIA (hepMeHT «Jlop3un»,
npuMeHsromumiics B Pecriyonuke Kazaxcran u crpaHax ajabHEro 3apyoesxbs.
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PaboThl Mo crabunM3anuu rpyHTOB KOMIUIEKCHO MEXaHU3UpOBaHbl. Bce HeoOXomumble ma-
IIMHBI U1 CTaOWIM3aliy TPYHTa OCHOBHOM IUIOINAAKHU MPUMEHSIOTCS B JIOPOKHOM CTPOUTEILCTBE.
3TO0: LEMEHTOBO3bI, PacIpe/eIUTENIN IIeMeHTa (MM 30JI0IIEMEHTHOH CMECH), JOPOXKHBIE (pe3sl,
IOJIMBOYHBIE MAIIMHBI, aBTOIPEHIepbl U KATKH.

BbI10 yCTaHOBJIEHO, YTO MEXy OCEBBIMH HArpy3KamMu HMOABHXHOTO COCTAaBA M BBI3HIBAEMBIMH
UMH YIIPYTUMH Je(pOpMalisaMU 3eMJISIHOTO TIOJIOTHA CYLIECTBYET 3aBUCUMOCTD, OJIM3Kasi K JIMHEWHOMH,
a TaK)Ke 3aBHCUMOCTb OT TUIIA penbcoB. LlenecooOpa3Ho MPpOBOANTH MCIBITAHUE M aHAIN3 COCTOSHUS
3€MJISTHOT'O [I0JIOTHA IIPU Pa3JIMYHBIX THIIAX PEJILCOB C YYETOM BIIMSIHUS MHOTOKPAaTHOTO HArpyKEHUsL.

MeponpusTus mo cTabWIN3aluy U YCUICHUIO 3eMJITHOTO TOJIOTHA CIEAyeT pa3padaThiBaTh
B COOTBETCTBHUHM C JAECUCTBYIOLUIMMHU HOPMATUBHBIMU JOKYMEHTaMH.

[Ipu peMOHTE U yCTPOWCTBE HOBBIX COOPYKECHHH HEOOXOAMMO BBHIIIOJIHATH COOTBETCTBYIOIIUE
TpeOOBaHUS TEXHUUYECKUX YCIOBUH Ha MPOM3BOJCTBO M NPUEMKY paboT. MeponpHsTUs MO MOBBILIE-
HUIO HKCIUTYaTallMOHHON HaJIeKHOCTH 3€MJISTHOTO IMOJIOTHA JIOJDKHBI OOECIICUMBATH YCTPAHEHHE €ro
nedopmanuii 1 1eekToB, a TakkKe PEMOHT WIN YCUIICHHUE 3aLUTHBIX U YKPEIUTEIIbHBIX COOPYXKEHUH.

[Tocne 3aBepmieHHst pabOT MO YKPEIJICHUIO TPYHTA MPOU3BOAAT YKJIAIKY PENIbCOIINATbHON
pemierku kpaHom YK-25/9-18.

PesynbraTel 00cyxkaeHus. MeponpusTrsi KalUTATBHOTO XapakTepa 10 PEMOHTY WIIH YCUJICHHIO
3€MJISTHOT'O [IOJIOTHA U €0 COOPY’KEHUH BBITIOJIHAIOTCS Ha OCHOBAHUM MHJIMBUyaJIbHBIX IIPOEKTOB.

Tekymiee conepkaHue 3eMIITHOTO MTOJIOTHA M €70 COOPYKEHHUI OCYIIECTBIISIETCS HETIPEPHIBHO
B TEUEHHUE BCEro I'ojla U Ha BCEM MPOTSKEHUU IyTH, BKIIIOYAs Y4aCTKH, IJI€ IPOU3BOAUTCS PEMOHT
3eMJISTHOTO TTOJIOTHA WJIM TJIAHOBBIE PEMOHTHI BEPXHETO CTPOCHUS ITYTH.

[IpoexTrpyeMble MEpONPUATHS MO CTAOMIM3ALUU 3E€MIITHOTO MOJOTHA JOJKHBI PACCUUTHI-
BaThCsI HA TIOJTHOE YCTPaHEeHUE 1e(hOpMaIIHid.

PaboThl 10 COOpPYXEHHMIO 3eMJISTHOTO MOJIOTHA BBIMOJHSIOTCS MPU COONIOJCHUM ACHCTBYIO-
IIUX CTPOMTENBHBIX HOPM W MPaBHJ, CHCTEMBI CTaHIAPTOB OE30MACHOCTH TPyJa, HOPMAaTHBHO-
TEXHUYECKON JOKYMEHTAllUM Ha OTJeNbHble BUIbI paboT. B 30He paboT 3eMiepoiHBIX MalluH
HEJTb3sI BBITIOIHATH IPYTHE PaOOThI U HAXOIUTCS JTFO/ISM Ha IYTSAX JIBHKCHUS TEXHUKH.

BbiBoabl. Ilepeduens MeponpusaTuii, KOTOpBIE CIEAYET pa3padaTbiBaTh B MPOEKTE MPOU3BO/I-
CTBa 3eMJITHBIX paboOT W O€3yCIIOBHO, BBITIOJHITH HAa CTPOMTENBHOW IIOMIAJKE 3aBUCHUT OTpsIa
(bakTOpPOB OTPULIATEIBHOIO BIMSHUS HA OKPYXKAIOIIYIO CPEy, XapaKTepHBIX JJIs JAHHOTO BHJIA Pa-
00T, ¥ DKOJOTHYECKON KYJIbTYPHI CTPOUTEIFHON OpTraHU3aIHH.

ITpu pa3paboTke TEXHOJOTUYECKUX PEIIEHUH M0 KOHCTPYKIHSAM M TEXHOJIOTUH COOPYXKEHUs
3eMJISTHOTO TTOJIOTHA HEOOX0IMMO 00eCTIeYMBaTh MAaKCUMAIIbHOE COXPAaHEHNE TIPUPOIHOMN CPEIBI.
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YK 625.1:656.2:625.12 (043.3)
OPI'AHM3BALINS PABOT OBECHHEYUBAIOIINX BE3OITACHOCTD IBU/KEHU S
HA KEJIE3HOU JOPOT'E

J:xalimaramoOeToB I[.X.l, Caxanos K.T.!, Acanos K.E.?
'HAO «TopaiirsipoB yHUBepcuTeT», (T. [laBnonap, Pecnyonuka Kazaxcran)
2A0 «HK «KTX», (r. Acrana, Pecriyonuka Kazaxcran)

Annomauyusn. [lpu Henpepvl8HOI dKCNIyamayuu Heele3HOOOPONCHBIX Nymell epxHee cmpoe-
nue nymu (BCII) npuxooum 6 necoonocms. Penbcbl 6 nymu nocmosHHO pabomarom Ha COnpomue-
JleHUe CUNAM, BO3HUKAIOWUM OM OBUNCYWUXCS KOJIeC U Ha MeMNnepamypHule HanpsajiceHusi noo 603-
Oelicmsuem noOBUNCHO20 COCMABA, NPUPOOHBIX U Opyeux hakmopos. B pesynivmame penvcvl noo-
sepeaiomcsi oeghexman.

Ha oicene3no0opodicnvix nymsax coXpawsemcs puck HapyuweHuti 6e30nacHoCmu O08UINCEHUS.
NOOBUIICHO20 COCMABA U3-30 HECOONOOEHUsI OCHOBHBIX MPeOOBAHUIl MEXHOL02UU PEMOHMA U me-
Kyuje2o cooepiHcanus nymu.

Ilymesoe x0331icmeo s1815emcsi OOHOU U3 2NABHBIX OMPACIEU HCELE3HOOOPONCHOZO MPAHC-
nopma. B cuny sasxcueiiuieco 3HaueHus nymegoz2o Xo3alcmed emy ce20a YOeusinoch U yOensemcs
NOBbIUEHHOE BHUMAHUE.

Knrwouesovie cnosa: nymesoe xo3aiicmeo, memnepamypa peivca, 6ecCmulko8ol nymb, 0caoKd
nymu, ONMuUMU3ayUsl, HeeiesHas 00pocd, HACbINb, 6€30NACHOCTb.

Annotation. With continuous operation of railway tracks, the superstructure of the track
(STS) becomes unusable. Rails along the way constantly work to resist forces arising from moving
wheels and temperature stresses under the influence of rolling stock, natural and other factors. As
a result, the rails are subject to fracture.

On railways, there remains a risk of traffic safety violations due to non-compliance with the
basic requirements of repair technology and routine track maintenance.

Track management is one of the main branches of railway transport. Due to the critical im-
portance of track facilities, increased attention has always been and is being given to it.

Key words: track facilities, rail temperature, continuous continuous track, track settlement,
optimization, railway, embankment, safety.

Benenne. OcHOBHas 3ajaua IyTEBOTO XO3SHCTBAa — TEKYIEe COAEPIKaHUE JKEITE3HOIOPOXK-
HOW MYTH M MYTEBBIX YCTPOWCTB B MOCTOSHHOW HMCIPAaBHOCTH, YTOOBI oOecreynBaTh Oe30macHoe
Y TUIAaBHOE JIBIDKEHHE KEJIE3HOJOPOKHOTO TPAHCIIOPTA C MOBBIIIEHHBIMH CKOPOCTSIMH, yYCTaHOB-
JICHHBIMH JJIs1 KQXKJIOTO ONPENIeIEHHOr0 yyacTKa MyTH.

[To MOCTOSTHHBIMHU BO3JICHCTBUSIMU BEPTUKAIBHBIX U TOPH3OHTAIBHBIX CHJI B PETbCOIITATb-
HOM perieTke coOMparoTCsi OCTaTOYHbIE U3MEHUYMBLIE JeOpMallii, YTO IPUBOAUT K Aedekram my-
TH: 0CaJIKa ITyTH, IEPEKOCHI, U3MEHEHHUS TIPOIOJIEHOTO IPOQHIIS KEIE3HOAOPOKHOTO ITYTH U T.I1.

OnHUM U3 OCTPBIX BONPOCOB SIBISETCS COJAEP)KAaHUE M IKCIUTyaTalusl MyTH B MEPHOJ MOBbI-
IICHUs] TEMIIEPaTypbl BO3IyXa, B PE3yNbTaTe YBEIMYUBACTCS POCT TPOIOJBHBIX HANPSHKCHUN
B PEJbCax, YTO NPU HAPYUIEHUH TEXHOJOTHH MPOU3BOJCTBA IYTEBBIX PadOT U COAEPIKAHUIO MYTH
IIPUBOJAUT K BBIOPOCY ITyTH.
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TemnepaTypa penbca BO3MOKHO HE COBIAJAET C TEMIIEPATypOM OKpPYXKaroIlero Bo3ayxa. 3a
CUET MHTEHCUBHOW COJIHEYHOU paJiialliy B JIETHUE JKapKUe JHHU TEMIIEPATypa PEIbCa BhIIIE TEMIIE-
patypsl BO3[lyxa Ha BEITHYMHY, KOTOPas B 3aBUCHUMOCTH OT reorpa)uiyeckoro pacroiIokKeHUs xKe-
JI€3HOJJOPOXKHOM JIMHUU MOXKET OBbITb.

Marepuansl 1 MeTOMKa uccienoBanus. OCHOBHBIM 3JIEMEHTOM BEPXHEI0 CTPOCHHUsSI OeCCThI-
KOBOTO IIyTH SIBJISIETCS PENbCOBas IUIETH. Y COBEPIICHCTBOBAHUE PEIbCOB, & MMEHHO CO3/aHHE
PENIbCOBBIX IUIETEN pean3yeTcsl B X0/1€ KOMIUIEKCa OPraHU30BaHHBIX MEPOIPUATHH, IPOBOANMBIX
B CIeNyIoIIUX 00pa3ax: yBeJIMYEHUE MacChl PENIbCOB, MOBBILIEHUE KaueCTBa U3TOTOBJICHUS, COBEP-
[IICHCTBOBAHUE UX IMOMEPEYHOTr0 MPOo(UIs, a TaKKe yIydllIeHHe YCIOBUNA X pabOTHl B yTH U CO-
BEPILECHCTBOBAHUE CUCTEMBI BEICHUS PEIBLCOBOTO XO35AMCTBA.

OTKJIOHEHHE HAJEKHOCTH PEIbCOBOW IJIETH B BHJAE BHIOpOCA — OUYEHBb ONACHOE SBIICHHE.
B onpenenenHom mecre, i€ CKamuIMBaeTcst 00JIbIIOE 3HAYEHHE MTPOAOJIBHBIX CHJI IPOUCXOIUT pa3-
PBIB PEITBCOBOI HUTH C MOCIEAYIOIINM BEIOPOCOM PEIBCHI B CTOPOHY, HAPYIIUB IIETOCTHOCTH BCETO
KEJIE3HOJOPOIKHOTO ITYTH.

PeMoHT 1 Teky1iee conepkaHue (BKIIIOYas BBIIPABKY OTJEIbHBIX HEUCIIPABHOCTEH) YHaCTKOB
0ECCTBIKOBOIO IYTH HMMEIOT CBOM OCOOEHHOCTH, OOYCJIOBJIECHHBIE TeMIEepaTypHO-HANPSHKEHHON
KOHCTPYKLHEH ITyTH.

ITpu pemoHTax mytu, pabore OamIacTepoB, MEOHEOUUCTUTEIBHBIX U APYTUX MAIIUH B IMOATO-
TOBUTEJIbHBIN MEPUOJ] IPOU3BOJUTCS «pa3psAKa HANpsHKEHUID Ha BCEM NMPOTSHKEHUU ydacTka, TJie
IUTAHUPYETCS BBINOJIHEHHE padoT:

" [uUIeTH OECCTHIKOBOTO IIYTM OCBOOOXKIAIOTCS OT CBSI3W CO INNajlaMM — CHSITHEM
KIIEMMHOIO Ha)KaTUsl Ha IOAOLIBY pEJIbCa W «BBIBEUIMBAHMEM)» IUIETEd HA POJMKU WU
MIO/IBEJIEHUEM T10J] TIOJIOLIBY PEIbCOB CIELHUANBHBIX MPOKIAJ0K, OOECIEUNBAIOIIUX OYEHb HU3KUHI
KO3 (PUIUEHT TPEHUs PeIbCOB C OCHOBAaHUEM;

" CHSTHEM HaKJIaJOK Ha KOHIAX IJIETed OECCTHIKOBOTO MYTH.

Ilocne mpoBeneHMs STHX ONEpaLUii, MPOU3BOIUMBIX C HCIOJIb30BAHUEM T'UIPABINYECKUX
U Jpyrux NpruOOpoB, MPOUCXOIUT YUIMHEHUE CUIIBHO HAarpeToi IuieTu. [Ipu 3ToM npoiosbHbIe CUITBI
C)KaTHsl CHUMAIOTCSI, M ONTAaCHOCTh BBIOpOCA IyTH MPU MOIBEMKAX M PUXTOBKE IUIETEH HCKITIOYAETCS.

[Tocne 3aBepiieHUsT KOMITJIEKCA ONepaIiuii o peMOHTY HEOOXOUMO BBECTH PEJICOBBIC TIIETH
YCTaHaBIIMBAIOTCS ONPEEICHHBIE 3a30Pbl PACCUNTAaHbl B TEMIIEPATypHYIO 30HY. Ha nanHoi cragun
YK€ pa3pspKEHHBIE IJIETH CIepBa 3aKperviseTcs] Kakaas IsaTas 1nana KperuieHusM Mo BCeMy yda-
CTKY, & TIOCJIE YK€ BCE MOJHOCTBIO.

[IpropUTETHBIMU HaIpaBICHUSIMHM Pa3BUTHUS IYTEBOTO KOMILUIEKCA Ha CETOJHSALIHUMN J€Hb
SABJIIOTCSL:

" TIOBBIIIEHHE JIOJITOBPEMEHHOM CTaOWJIBHOCTH TIYyTH HA OCHOBE MCIOJIb30BaHUS
IIPOrPECCUBHBIX KOHCTPYKLMI M MaTepualioB, Ie€pexoja Ha BBINOJHEHHE O0BEMOB pPaboOT
COBPEMEHHBIMU KOMILJIEKCAMH ITyTEBBIX MAIlIWH;

" ONTHMH3ALMSA TEXHOJOTHMH PEMOHTAa M TEKYIIEro COACpX aHWS IIyTM U JOBEICHUE
roJI0BOM BbIPaOOTKH MAaITMHHBIX KOMITJIEKCOB /10 UX MTPOEKTHOM MOIIIHOCTH;

" TIOBBIIIEHHE MOTHBALMU M YPOBHS OILIAThl TPyAa IPU BHEIPEHHHM HOBBIX TEXHOJIOTHI
U POCTE MPOU3BOJAUTEIBHOCTH TPY/a.

PaboTh! cBsi3aHHBIE CO CTBHIKAMHU TpeOyeT OCOOEHHOHM ocTopokHOCThIO. Pazbopka u cOopka
P Ha y4acTKax e 3aKaHYMBaeTCsl 0ECCTHIKOBOW MyTh M yPaBHUTEIIbHBIMU pebcaMu BO U30exa-
HUE U3MEHEHUI YCTAaHOBJIEHHBIX 3a30POB 3aIIPEIaeTCs.

IIpn OGeccThikOBOM MyTH ([0 CpPaBHEHUIO CO 3BEHbEBBIM) MpUMEpHO Ha 20 MPOLEHTOB
YMEHBIIIAETCsl BBIXOJ] PEIbCOB MO JedekTaM (IJaBHBIM 00pa3oM MO CTHIKOBBIM Je(eKTaM), H3HOC
1 KOJIMYECTBO U3JIOMOB XOJ/IOBBIX YacTel MOABMKHOIO cocTaBa (peccop, MOJIBECOK), YBETUUUBAETCS
IpUMeEpHO Ha 10 MpOLIEHTOB LIYHTOBAs! YyBCTBUTEIBHOCTh PEJIBCOBBIX Iened. OMMHOYHBIN BBIXOJ
TEPMHUUYECKHU YIPOUYHEHHBIX PeIbCOB yMeHbInaercsa B 1,5-2 paza. [Ipu meGenounom Oamacre mo-
BBIIIAETCS YCTOMYMBOCTH MyTH Ha 30-40 mpoIeHTOB, PE3KO COKpAaIaeTcsl MOABEP>KEHHOCTh Oallia-
CTa pa3MbIBY TOBEPXHOCTHBIMHU BOAAaMH. [[09TOMy ycHiieHHE BEPXHErO CTPOCHHUS 3HAYUTEIBHO I10-
BBIIIIAET YPOBEHb HAIEKHOCTH €ro paboThl M yBEIMYUBAET 0€30MaCHOCTh IBUKEHHS MTOE3]I0B.
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CratucTuyeckre JaHHbIE 00 OTKa3aX TEXHHMYECKUX YCTPOUCTB >KEIE3HOIAOPOKHOTO TpaHC-
MOpTa MOKAa3bIBAIOT, YTO HA JOJIIO CHCTEM MPUXOAUTCS 0KOJIO 20 MPOIEHTOB BCEX OTKA30B B CBSI3U
¢ OOJBIIMM KOJMYECTBOM allapaTypbl M MOABEP)KEHHOCTHIO €€ eCTa0MIN3UPYIONUM (haKTopaMm.
Cpenu pa3iavyHbIX CUCTEM CUTHAJIM3ALUK, HEHTPAIU3aLuU U OJIOKUPOBKU HAMOOJbIIEE YUCIO OT-
Ka30B JIal0T HanOoJiee pacipoCTpaHeHHBIE:

® cucTeMbl deKkTpudeckoi nentpanmu3anuu (1) — 50-60 nporeHToB;

* apromarndeckoil 0:10kupoBku — 20-30 mMpoLEHTOB;

" [I0JTyaBTOMAaTHYECKOH OJIOKMPOBKH - 10-15 mporieHToB.

[Tpu 3TOM caMyt0 HU3KYIO HAIKHOCTh UMEET HAIOJIBHOE 000pyIOBaHHUE:!

" penbcoBble 1enu — 20 MPOLEHTOB 0TKA30B, YTO OOBSCHAECTCS YCIOBUSIMHU MX SKCILTyaTalluu
(IMHaMHUYECKHE HArpy3KH U pe3Kue KoJeOaHus TEMIIEPATYPbI U BIAXKHOCTU OKPY’KalOIIEN cpe/ibl);

" CTpEJOYHbIE 3JIEKTPONPHBOJBI — OKOJO 13 MPOLEHTOB BCEX OTKa30B (HapylleHUE
KOHTAKTa aBTONEPEKIIOYaTeNsi, HEelOJHOEe MpPWKATHE MIETOK, 3arpsi3HEHHE KOJUIEKTOpa, OOpHIB
U 3aMbIKaHUE CEKLIUH OOMOTOK SIKOPSI U CTaTOpa, HEMCIIPAaBHOCTH MEXaHUYECKOM Iepeauu u ap.);

" cBEeTO(OPHI — OKOJIO 6 MPOLEHTOB BCEX OTKA30B (IIEPEropaHre HUTH JIAMII, HAPYIICHUE
KOHTAKTa B JIaMIIOJiepKaTese, HeUCIPABHOCTH MOHTaXa, 00 JIMH3 U Ap.)

Pesynbratel o6cyxnenusd. Ilon Bo3nelicTBueM KoJieC MOABMXKHOIO COCTaBa, BUOpauuii aiie-
MEHTOB IIyTH NPOUCXOAUT OCIa0JIEHUE HATSKEHUS CTBIKOBBIX, KJIEMMHBIX M 3aKJIaAHbIX 601TOB. Bo
n30eKaHUe MOTEPH YCTOMYMBOCTH OECCTHIKOBOTO ITYTH, YPE3MEPHOTO PACKPBITUS 3a30POB CO Cpe-
30M 0OJITOB U T.J. MIPOMEXKYTOUYHBIE CKPEIJICHUs JOJDKHBI 00eCHeunuBaTh JOCTATOUYHOE IMOIOHHOE
conpotusiieHue (25-30 KuIorpaMM-cuiTa/CaHTUMETPOB HUTH). J[1s obecniedeHus JOKHOTO HATSI-
KEHHUS CTHIKOBBIX, KJIEMMHBIX U 3aKJIQJHBIX OOJITOB HEOOXOIMMO IPOU3BOIUTH B BECEHHUI U OCEH-
HUH 1eproj padoThl 0 CMa3Ke M CIUIONTHOMY 3aTATHBAHUIO CTHIKOBBIX U KJIEMMHBIX OOJITOB.

Taxxe He0OX0qUMO OOpalaTh BHUMaHUE Ha 00ecleueHUe MOCTOSIHHOTO HAaTSHKEHUS CTHIKO-
BBIX, KIIEMMHBIX U 3aKJIQAHBIX 001TOB. M30MpaTenbHO B KOKIOM 3BEHE 3aMEpATh YCHIINE HATSKe-
HUS FaeK IMHAMOMETPUYECKUM KITFOUOM.

B myreBoM X0351CTBE PEeayCMaTPUBAETCS:

" pa3BUTHE CPEACTB JHATHOCTHKH >KEIE3HOAOPOXKHOTO MYTH M TMOBBILIEHHE 3(deK-
TUBHOCTH WX pabOTBl C BHEAPEHHEM HOBOTO IIOKOJEHHS JHATHOCTHYECKHX KOMIUIEKCOB,
JMAarHOCTHYECKUE TI10€3/1a, O0ECHeuMBAIOLINEe KOMIUIEKCHYIO OIIEHKY TEXHMYECKOIO COCTOSHUS
00BEKTOB UHPPACTPYKTYPHI;

" pa3pa0OTKa M BHEJPEHUE HOBBIX THUIIOB IYTEBBIX MAIIMH JUIl 00ECHEeYEeHHs MpPOJJICHUS
CIy’)KOBl MaTepuajioB BEPXHEr0 CTPOCHHS JKEJIC3HOIOPOKHOTO TYTH W COKpAIICHHs 3arpar Ha
PEMOHTHBIE pabOTHI;

" pa3paboTKa ¥ BHEAPEHHWE HOBBIX KOHCTPYKIIMA BEPXHEr0 CTPOCHUS TIIYTH JJIS
BBICOKOCKOPOCTHOT'O U TSKEIIOBECHOT'O IBU)KEHMS;

" BHE/IPEHHE CHUCTEM JIMAarHOCTUKHM TEXHUYECKHUX CPEJICTB W MOJEPHU3AINS CYIIECTBYFOIIIX
CPEJICTB TMArHOCTHKH 5KE€JI€3HOI0POKHOIO MyTH;

* pa3paboTKa aBTOMAaTH3UPOBAHHOH CHCTEMBI TPOTHO3UPOBAHHS TOTECHIMAIBLHO OITACHBIX
YYaCTKOB JKEJIE3HOJIOPO’KHOTO IYTH 110 KPUTEPHUSM CBEpXHOPMATHBHOIO OOKOBOTO H3HOCA
Y KOHTaKTHO-YCTAJIOCTHOTO pa3pyIICHHS PEITbCOB.

BeiBogsl. CornacHO pesysibTaTaM M3MEPEHUH M aHau3a JKEIEe3HOAOPOKHOTO MYyTH M UCKYC-
CTBEHHBIX COOPYKEHHUH (OPMHPYETCs] OTYET MO OaTbHON CHUCTEME C ONpPENeIeHHBIMH YYaCTKaMH
U BBISIBJICHHBIMU OTKJIOHEHMAMH. [lanee JaHHBIM OTYET HAIpaBiseTcs B SKCILTYyaTHPYIONIYIO opra-
HU3AIHIO JIJIS TaTbHEHTIETO TUTAaHUPOBAHMSI M TPOBEJICHUE MEPOTIPUATHIA 10 YCTPAHEHUIO OTKIIOHE-
HUH 1K 1eQeKkToB A obecreueHus: 0e30MacHOCTH ABHXKEHHS MTOE3/10B.

Jlnst obecrieueHusi CKOPOCTHOTO JIBHKEHHUS TIOJBIKHOTO COCTaBa TJIABHOW 3a7adueil sBIseTCs
CHIDKEHHE JTMHAMMYECKHX HArpy3o0K OT KOJIECHBIX Map MOJBM)KHOTO COCTaBa. 3€MIIIHOE MOJIOTHO
KEJTIE3HBIX TOPOT TOJDKHO 00JaIaTh ONMPENEICHHOW YIPYTOCThIO U CIIOCOOHOCTHIO TallleHUs TIHA-
Mudeckux kojeOanuil. Ilpu 3ToM Hanbosee panMOHAIBHBIMH YCIOBHEM SIBISIETCS BO3MOXKHOCTh
IpeoOpa3oBaHusl MUHHUMAJIBHOIO KOJIMYECTBA KHHEMATUYECKOH SHEPruMM NOJBMXKHOIO COCTaBa
B DHEPTHUIO KOJICOAHUH PeNIbCOIINATBHON PELIETKH.
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VIIK 629.113
COBPEMEHHOE TEXHUYECKOE OBCJIYKUBAHUE ABTOMOBHJISI

Kaxkumbekos P.C., Tyraesa JI.P., Augpuenxo JI.A.
Exunbacty3ckuil HH)K€HEpHO-TEXHUYECKUI MHCTUTYT uMeHH akaaemuka K.M. Carnaesa,
(r. Oxubactys, Pecriybnuka Kazaxcran)

Annomayusn. Texnuueckoe obcnydcusanue AGNAEMcs NpeoynpeoumensbHolM Meponpusmue,
HANpAasieHHbIM Ha Npedynpextcoenue 603HUKHOBEHUs U PA3BUMUSL HEUCTPABHOCIEU, A8APULIHBIX USHO-
co8 u nonomok demanei. Taxum obpazom, obecneyusaemcs HA0eHCHOCHb U dDDEeKMUBHASL FIKCHLYa-
mayus agmomodunel. HMcnonvzoeanue agmomodunel mpebyem om ux 61adenvyes 6 meveHue 6ce2o
cpoka cyacowl becnepebotinozo obecneuenus ux sanacuvimu yacmamu, TO, peMOHMHbIMU YCIY2aMU.

Kniouegwie cnosa: mexnuueckoe oocnyxcusanue, peMoHm, agmomoous.

Annotation. Maintenance is a preventive measure aimed at preventing the occurrence and
development of malfunctions, emergency wear and breakdowns of parts. This ensures the reliability
and efficient operation of vehicles. The use of cars requires their owners to provide them with unin-
terrupted spare parts, maintenance and repair services throughout their entire service life.

Key words: maintenance, repair, car.

CucremMa TEXHMYECKOTO OOCTY)KMBAaHHUS TOJBWXKHOIO COCTaBa SIBIISIETCS IUIAHOBO-TIPEyIpe-
JUTENBHOM, U BCe paboThl, MPEeTyCMOTPEHHBIE JJIsl KAXKAO0TO 0OCITYKUBAHUSL, SBJISIFOTCS 00s3aTeNbHbI-
MU K BBITIOJTHEHHUIO B TIOJTHOM 00beMe. OHa CIIOCOOCTBYET MOCTOSTHHOMY TTOIIEPKaHUIO aBTOMOOMIICH
Y TIPUIIETIOB B pab0OTOCIIOCOOHOM COCTOSIHMM U B HaJJIEXKAIlleM BHEIIHEM BHJE, YMEHBIICHUIO HHTEH-
CHUBHOCTH M3HOCA JIETaJIel, MPeIyNpeKACHUI0 OTKa30B U HEUCIPABHOCTEH, CHIKEHHUIO PacXoia TOIl-
JMBa M CMa304HBIX MAaTepHuajoB, CBOEBPEMEHHOMY BBIABICHUIO M YCTPAaHEHHMIO HEHUCIPABHOCTEU
Y B KOHEYHOM HTOIe MOBBIIIEHUIO HA/Ie)KHOCTU M 0OE30MaCHOCTH SKCIUTyaTallly, MPOAJICHUIO CPOKa
CITykObl aBTOMOOMIICH U MPULIETIOB U YBEJIMUYCHHUIO TPOOera aBTOMOOHIICH 10 PEMOHTA.
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KOHTpOIbHO-AMArHOCTUYECKUE, KPENEkKHBIE, CMAa304YHbIE, 3alpaBOYHBIE, PETYINPOBOYHBIE,
ANEKTPOTEXHUUYECKHE B YOOPOUHO-MOCUHBIE pabOTHI, TPOBOIUMBIE B HEOOXOIMMOM 00BEME, B CPO-
KU, IPEIYCMOTPEHHBIE TEXHUIECKUM OOCITY’)KUBAaHUEM, MTO3BOJISIOT 00ECTIEYUTh HOPMAJIbHBIE YCII0-
BUA U1 pabOTHI BCEX CUCTEM M MEXaHU3MOB aBToMOOWs. TexHuueckoe oO0CIy)KMBaHHUE SIBIISETCS
NpOopUIAKTUIECKUM MEPONPUATHEM, MPOBOJAMMBIM MPHUHYIUTENHFHO B IUIAHOBOM IOPSAIKE Yepe3
orpezeNeHHble Tpobern win Bpemsi paboThl MOJBMKHOTO cOcTaBa. TexHHyeckoe 00CTyKHUBaHUE
IIOJIBUJKHOTO COCTaBa MOJPa3AeisaeTcsl 0 MEPUOJUYHOCTH, NIEPEUHIO U TPYAOEMKOCTH BBINOJIHSIE-
MBIX paOOT Ha CJIEIYIOIINE BUJIBI:

* exenHeBHOe TexHuueckoe oocimyxusanue (EO);

* nepBoe TexHuueckoe obcnyxkubanue (TO-1);

» BTOpOE TexHu4yeckoe oocnyxuanue (TO-2);

® ce30HHOe TexHu4eckoe oocmyxuBanue (CO).

DKCIUTyaTalusl TEXHUYECKH HEHCIIPaBHOTO aBTOMOOMIIS HepeHTabenbHa (PE3KO BO3PacTaeT BO3-
MO>KHOCTh OTKa3a, YBEJIMUMBAIOTCS IKCILTyaTallMOHHBIE PacXo/bl), BpeaHa (YCUIINBACTCS 3arps3HeHUe
OKpY’KaIOIIEH Cpe/ibl) M ONacHa JUIs BIaJeNblla U APYTUX WIEHOB 00IIecTBa (0COOEHHO, €CITN 3TH He-
UCIPABHOCTH CBS3aHBI C CHCTEMaMH aBTOMOOWIIS, BIMSIOIMMU Ha Oe30macHOCTh JBWxkeHus). He-
CBOEBPEMEHHOE, HEPETYIISIPHOE U HEKaueCTBEHHOE MpoBeaeHue npodmnaktnyeckux padot (TO), BbI-
3BIBAIOT MOBBIIIEHHBIN U3HOC JETalel, arperaToB 1 MPeKAeBPEMEHHBIN BBIXO UX U3 CTPOSI.

Bricokue Temiibl pocta mapka aBTOMOOMIIEH, NMPUHAUIEKAIUX IpakJaHaM, YCIOXKHEHHE MX
KOHCTPYKIIUH, TIPUBJICYCHHE BCe OOJBIIETO YKCia JIUI], HEKOMIIETEHTHBIX B BOIPOCAX «CaMOO0CIy-
KUBAHUS» TPUHAITICKAIIMX UM TPAHCIIOPTHBIX CPEICTB, MHTEHCU(DUKAIIMS JIBIXKEHUS Ha OpOrax
u apyrue (akTopsl 00yCIOBUIN CO3JAaHUE MO CYIIECTBY HOBOM OTPACIM MPOMBIIUIEHHOCTH — aBTO-
TeX00CTyKUBaHUE. DTa OTPAClb BBIXOJUT B U3BECTHOM MepE 3a paMKU TPaJULMOHHBIX IIPEJICTaBIIe-
HUll 0 cdepe OBITOBOrO OOCTYKMBAHHS B CHITY CleHU(PUUIECKUX OCOOEHHOCTEH, CBSI3aHHBIX C DKC-
IUTyaTalnueil aBTOMOOUIIS, ¥ BMECTE C TEM I10 XapaKTepy OKa3bIBaEMbIX ycIyr Onm3Ka K Hel [1].

CoBpeMeHHOE TeXHUYECKOe 00CTYKMBAHUE — 3TO KOMILIEKC pabOT U MPOBEPOK, HAMIPABIICH-
HBIX Ha BBISBJICHHE U YCTPAHEHHE HEHCIIPABHOCTEH, BOSHUKAIOUIMX B MpOIlecce SKCILUTyaTallul aB-
tomobus. [Ipu npoBeneHNM KaueCTBEHHOro U cBoeBpeMeHHoro TO 0e30macHOCTh NCIOIb30BAHUS
aBTOMOOMJIS OCTAETCs Ha YPOBHE, 3aJI0)KEHHOM mpou3Boautenem. [IpoBogumoe B cpok Texolciy-
KUBAHHME COKpAILAET 3aTPAThl HAa TOIJIMBO U PEMOHT 3a CUET MPEBEHTUBHBIX MEP IO MOAAECPKAHUIO
paboTOCIIOCOOHOCTH aBTOMOOMIISA.

B oTedecTBeHHOI MpakTUKe MO BUAY U CIOKHOCTH paboOT pa3AelsioT 4 BUAAa TEXHHUYECKOTO
00CITy>)KUBaHUS:

1. ExenneBHoe obOcnyxuBanue (EO). BrmmomusieTcs cuimamu camMoro aBTOMOOHIIKCTA.
B xone ocMoTpa npoBepsIIOTCSA: YPOBEHb Macja JIBUraTelis, YPOBEHb OXJIaXJaoleld 1 TOPMO3HON
KHUJIKOCTHU. ABTOIIOOUTENIO0 HEOOXOAMMO MPOBEPUTH CUCTEMY PYJIEBOTO YIPABICHUS, HCIIPABHOCTD
TOPMO3HOI CHCTEMBI, CUTHAJIN3ALUIO U (apsbl.

2. TO-1 coueraer B cebe paboThl, BbinonHgeMble ipu EO, a Takxe:

" [POBEPKY KPENEKHBIX FJIEMEHTOB;

® OUHCTKY 3arpsi3HUBLIUXCS 3JIEMEHTOB;
" HE0OXOAMMYIO CMa3Ky y3JIOB;

" JUarHOCTUKY aBTOMOOWIIS;

" PEryJMPOBKY 000PYyIOBaHMS.

IlepBoe TexHHYECKOE OOCITYKUBAHUE ITPOBOAUTCS IS TOTO, YTOOBI HCKIFOUUTH BO3MOXKHOCTD
CITyJalHBIX MMOJIOMOK arperaToB aBTOMOOWIIA, JJIsi JOOABIICHUsI CMA3KH B Y3JIbI, TEM CaMbIM CHUKas
TPEHHUE U YMEHbIIAs U3HOC JIEMEHTOB.

3. TO-2 mpoBogutcsa ¢ Temu ke nemsimu, 4to 1 EO u TO1, oHO BKJIIOYaeT Bce oneparuu
BBHITIONHSIEMBIE B mpeAblaynux TO u oTiIMyaeTcsi OT HUX JIHIIbL 00bEMOM U TITyOHHOM MPOBOIMMBIX
pabot. Bce nmpoBepku nipu TO-2 mpoBoaaTcs ¢ MPUMEHEHUEM CIEIUaIbHOTO 000opymoBanus. s
MPOBEACHUS TUATHOCTUKU M PETYIHPOBKH, MOXKET MPOU3BOJUTHCS JIEMOHTAXK HEKOTOPBIX YacTei
aBTOMOOMJIS.
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4. Ce30HHOE OOCTY)XMBaHHE. DTOT BUJ OOCITY>KUBAHUS TPAHCIIOPTHOIO CPEJCTBA IMPU3BaH
JUIS TOTO, YTOOBI MOATOTOBUTH aBTOMOOWIIb K TOMY WJIM MHOMY ce3oHy. Kak mpaBuiio, npoBoauTcs
2 pa3a B TOJ1 ¥ BKJIOYAET B ce0s1 pabOTHI 110 3aMEHE Macia ¢ JISTHEr0 Ha 3UMHEE 1 3aMEHBI JIETHEH pe-
3MHBI Ha 3UMHIOI0 WK Ha000poT. [IpoBeneHust ce30HHOTro 00CTYKMBaHHUS TTO3BOJISIET TIOBBICUTH 0€30-
MACHOCTH AKCILTyaTalluy TPAHCTIOPTHOTO CPEJICTBA U 00SI3aTENILHO B YCIOBHUAX POCCUIICKOTO KIIMMATa.

I'oBopst mpo nepuoanyHOCTh npoBeneHus TO, 3/1ech Takke HET YeTKUX pamok. Hekoropbie
MapKu aBTOMOOUJICH HYKIAIOTCS B JUATHOCTHKE Kakbie 10 ThICSY KUIOMETPOB, Y IPYrUX Tpajaa-
1A COBCEM MHas, K mpumepy, 5-10-25-50 Teic. kM. BMecTe ¢ TemM, MHOTHE BOJIUTENN HE 00paliaoT
BHUMAaHME Ha TO, YTO HAIMCAHO B MX CEPBUCHON KHUTE, a JEHCTBYIOT TaK, KaK MOJOXKEHO: Macjo
MEHSATh KaXXJbIi roja, win pa3 Ha 10 TeiC. KM mpoOera, TOpPMO3HBIC KOJIOJIKH — Ha 25 ThIC. KM, TOP-
MO3Hasl JKMJIKOCTh — pa3 B 3 roaa u T.1. [2].

JInst KaXIoW KaTeropuy YCJIOBHUI SKCIUTyaTallid HauOoJbIlasi MEPHOAUYHOCTh TEXHHUUECKOTO
00CITY>)KMBaHMS TIPHHATA JJIsI JIETKOBBIX aBTOMOOWJIEH, 3aTeM aBTOOYCOB M TPY30BBIX aBTOMOOMIICH
1 aBTOOYCOB Ha 0a3e rpy30BBIX aBTOMOOMIIEH. J[1s1 aBTOMOOMIIEl-cCaMOCBaJIOB B CBS3M C OoJiee TshKe-
JIBIMU YCIIOBHSIMHA PA0OTBI IEPUOJMIHOCTh TEXHUIESCKOTO 00CITY)KUBaHUS ONPEACISICTCS YMHOKCHUEM
npobera 10 04epeTHOro TEXHUYECKOTro 00CTyKUBaHus 0a30BOro aBToMo0wmIst Ha kodddurmeHt 0,8.

TexHu4yeckoe OOCITY’)KMBAaHHE BBIIIOJHSIOT B COOTBETCTBUU C IUIAHOM-TPAQUKOM, KOTOPBIH
COCTaBJISIOT Ha MECAILl JUIsl KaKIO0r0 aBTOMOOWJIS MIIM TpULIETIa UCXO/AS U3 CPEAHECYTOYHOTO MPOo-
Oera u MEeXAy TEXHUYCCKUMU OOCITykuBaHusMH. [ padvk yTBep)KIaeT TJIaBHBIN HHKEHEP (TEXHHU-
yeckuil pykoBoautenb) ATIL.

[lepen Bo3BpameHHEM aBTOMOOWIIS C JMHUU TEXHHUK MO YYETy MOJBMKHOTO COCTaBa B ra-
PaKHOM JIMCTE 3apaHee 3aluChIBA€T HOMEP aBTOMOOUIIEH, KOTOpPbIE JOHKHBI MPOXOIUTh TEXHHYE-
cKoe 00CITy)KMBaHHUE, C YKa3aHHEM BHJAa TEXHHUYECKOTO OOCITY)KMBaHUS, a TaKXKe CMa30YHBIX OIle-
paruii. 3armoNMHEeHHbI TapakHbIH JTUCT HANPABISAIOT HAa MOCT MpHUeMa aBTOMOOWJIEH, BO3Bpallaro-
IIUXCS C JIMHUH, TJIe €r0 MOAMUCHIBAIOT JSKYPHBIH MEXaHWK U BOJIUTEINb. TEXHHUECKUM OOCTyXKH-
BaHHEM PYKOBOJUT CTapIUINI MEXaHUK.

[Tocne cmaum aBTOMOOWIISI IeKYPHOMY MEXaHUKY BOJHUTEIHh CTABUT aBTOMOOMIIb B 30HY 0XKH-
JaHWs; 10 PACHOPSHKEHHIO CTapIlero MEeXaHWKa ero MOJAI0T Ha MOCT YOOPOYHO-MOEUHBIX padoT
Y JTaJbIlle B 3aBHCUMOCTH OT BHJIa OOCITY>)KHBAHHSI U TPEOYIOIUXCS PEMOHTHBIX PabOT Ha COOTBET-
CTBYIOIIIME TIOCTHI.

Jlist KaXK10TO BUIa TEXHUYECKOTO OOCITY>KMBAHHSI YCTAaHOBIJICH IMEpEeYeHb paboT, o0s3arens-
HBIX K BBINOJHEHUIO [3].

Ha kpymabix ATII, Tie exxeJHEBHO HEOOXOAMMO BBITIONHATE OOJIBIIOE KOJUISCTBO TEXHUYC-
CKUX OOCIyKMBAaHUU, TPUMEHSIOT MMOTOYHBIA MeTo. [Ipn 3TOM MeToe paboThI, IPETyCMOTPEHHbBIE
TEXHUYECKUM OOCITY’)KHBaHUEM, PACIPENEISIOT Ha HECKOJIBKHUX CIICIUATU3NPOBAHHBIX MOCIIEI0BA-
TEIHHO PACMOJIOKEHHBIX MOCTax: yOOPKHU, MOMKHU, CYIIKU, KPEMEKHBIX, PETYIUPOBOYHBIX U AJEK-
TPOTEXHUUECKUX padOT, CMa3KU U IIUHHBIX paldoT.

Takum o6pa3zoM, B pe3ynbrate TO BO3MOXKHO M30€kKaTh CEPbEIHBIX MOJIOMOK U JOPOTOCTOS-
IeT0 PEMOHTA, TIPEIYNPEANB HEHCIIPABHOCTh U 3aMEHUB MTOBPEKICHHBIN WIIM OpaKOBAHHBIN y3ei
3apaHee. BBIMOTHATH TUArHOCTHKY aBTOMOOWIIS KENATENbHO HAa TeX CTAHIUAX, IJIe UMEeTCs BCe
HE00X0aMMOe 000pYIOBaHNE, CTCH IBI M DJIEKTPOHUKA.

Cnucok mrepaTypsl:
1. JluarHocTuka u TexHU4eckoe oOcmyxkuBanue mamuH / A.Jl. AnanbuH, B.M. MuxiuH,
N.N. T'abutos u ap. — M.: IIpocnekr, 2008. — 440 c., .
2. Enudanos, JI.N. Texunueckoe o0CiIy>)KuBaHUE U PEMOHT aBTOMOOMIIeH: YueOHoe mocobue/
JI.W. Enucdanos, E.A. Emmudanosa. — M.: @opym, 2017. — 272 c.
3. TlonoxeHne O TEXHUYECKOM OOCIYXKHMBAaHHH M PEMOHTE IMOJBI)KHOTO COCTaBa aBTOMO-
OomnpHOTO Tpancnopta / Mun-Bo aBToM00. Tpaucn. PCOCP. — M: Tpaucnopt, 1986. — 73 c.
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VK 692.4:699.86(574.25)
TEXHUKO-9KOHOMHWYECKOE CPABHEHUE
PA3JIMYHBIX BUJAOB YTEIVIMTEJISA IIOKPBITUA

Kymabexkbisbl C., UccumbaeBa A.
Hayunsrit pykoBonutens: Cakanos K.T.
HAO «TopaiirsipoB Yausepcurer», (. [laBnonap, Pecnyonmka Kazaxcran)

Annomayusn. B 30anusx ¢ niockou Kpogieil Mo2ym npuUMeHAmbCsl paziuiHvle 6Uobl ymenaume-
qeu. C amotl yenvto 8 0aHHOU cmambve Dbl 8bINOTHEH MEeNIOMEXHUYECKULL pacuem 4-x 6u006 ymeniu-
mes 015 Kiumamuyeckozo pationa 2. Ilaenooapa u coenan mexHuKo-3KOHOMUYECKU AHATU3.

Ilasnoodap pacnonoosicen na ceeepe Kazaxcmawna u epanuuum ¢ mpems ooracmamu Poccuii-
ckoti @edepayuu: Omckoul, Hosocubupcrou u Anmatickum Kpaem.

Knrouegwle cnosa: kposns, ymennumeinsb, MUHEPANbHASL 8aMd, IKCMPYOUPOBAHHbLL NEeHONONU-
CMUpOo, NeHONIACM, NOTUYPEMAHO8As NeHA, CMANCKA, NAUMA.

Annotation. In buildings with flat roofs, various types of insulation can be used. For this pur-
pose, in this article, a thermal engineering calculation of 4 types of insulation was performed for
the climatic region of Pavlodar.

Pavlodar is located in the north of Kazakhstan and borders three regions of the Russian Fed-
eration: Omsk, Novosibirsk and Altai Krai.

Key words: roofing, insulation, mineral wool, extruded polystyrene foam, foam, polyurethane
foam, screed, tile.

Pacuer I'COIL.
Tabnuya 1
Jannsie qus pacyera ['COII
Ne [Tapamerp 3HaveHue
1 2 3
PacuérHas Temneparypa Bo31yxa BHYTPH IIOMELIEHUS, &, 18 °C
Pacuernas Temreparypa B TCYCHHH OTOMHUTENBHOTO MEPHOA, Lor pep. -8,1 °C
JUTENBHOCTD OTOMUTEIHHOTO
3 a 205 cyTok
nepuona, ZOT.nep.
OmpenensieM rpaayc-CyTKd OTOMUTENBHOTO TIepuoa mo gopmysne:
I'COIT = ty X ZOT.]'Iep - tOT.l‘lep X ZOT.nep ) (1)

T'COII = (18 + 8,1) X 205 = 5351 °C * cyT .

HGO6XO}II/IMI)IG JaHHBIC JJIA OIIPEACIICHUA COIIPOTUBIICHUS TEILIONEPECAAYC KOHCTPYKIIUHU 110~
KPBITHA ITPEACTABJICHLI B Ta6J'II/II_IC 2.

Tabnuya 2
JlaHHbI€ [I71s1 ONIpeAesIeHUsI CONTPOTUBIICHUSI TEIJIONEepeaye
Ne ITapametp 3HavyeHne
2 3
1 KoaddunmenT, yauThIBaromIuii NOTEPIO TeIia BHYTPEHHEH TTOBEPXHOCTH 8,7 Br/m2°C
KOHCTPYKLIUHU ITOKPBITHS, (O, '
5 Koaddunment, yuutbIBarouii HOTepIo Teria Hapy>KHEel MOBEPXHOCTH KOH- 23 Br/m2°C
CTPYKIMH IOKPBITHUS, Oy
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IIpooonocenue mabauyol 2

1 2 3
3 KoaddunmenT, yuuThiBaromumii OTHOIICHHE OTPAKIAFOIINX KOHCTPYKIIMN K 1

HAPY>KHOMY BO3JTyXY, N
4 | PacuérHas 3uMHsIs TEMIIepaTypa Hapy»KHOTO BO3yxa t, -34,6 °C
5 | Temmeparypa JOCTHXCHHS TOYKH POCCHI, ¢, 10 °C
6 | Hopmupyemslii mepenan remneparypsl, Aty 7°C

KoHcTpykius moKpbITHS MOKa3aHa Ha PUCYHKE 1.

I TBI T ST L TS 54
Pucynox 1. Koncmpyxyust nokpeimus.:
1 —kpoensa, 2 — cmaxcka, 3 — ymenaumens, 4 — napouzonayus, 5 — nauma
JlaHHbIE IO COCTAaBY KPOBJIM IPUBECHBI B TaOIMIIE 3.
Tabnuya 3
KoHcTpyKImst MOKPBITHS 30aHUS
Ne Crnou Tommuna cios, 6 PacuérHas TemIonpoBOHOCT, A
1 2 3 4
1 4-x cOWHEIN pyOepouns 0,05 ™ 0,17 Br/m°C
2 LleMeHTHO-TIECUaHAS CTSDKKA 0,02 m 0,76 Bt/m°C
3 Bun yremmresst X -
4 [lepramus 1 cnoi - -
5 2K.6. muta 0,03m 1,69 Bt/mM°C
Hroro: 0,43 M

Huxe npuBeeHb! 1aHHBIE TEIUIOTEXHUYECKOTO pacueTa A Pa3IMuHbIX BUAOB YTETTUTES.
1. Yrennurens — muHepanbHas Bata: A = 0,035 Bt/m°C.
J1yis BeraucieHus OOJNBIIET0 3HAYSHHS COMTPOTUBIICHUS HAX0IUM TpeOyeMoe COMPOTUBIICHUE
TeruIonepe/iaue KOHCTPYKIIMA TOKPBITHS, OTBEUAIONTNX CAHUTAPHO-THTUEHUYESCKUM H KOM(OPTHBIM
yCIOBUSIM 10 (hopmyre 2.

n t t 2

Rpyy= —+—+-2 — %, (2)
.1 A, At

At, =t —t, HoHe Oonee 7 °C; (3)

At =18 — 10 = 8, npEEEMeM T °C ;

1 18 + 34,6 . C
Ry =—X1x———= 20—




Taxoke ompezesnsieM COMPOTUBIICHHE TEIUIONEpeIaue MOKPHITHS U3 YCIIOBUS dHEprocoepexe-
Hus ¢ yuerom ['COIL

C
Ry, = 3,0 M%°—.
02 M Bt

JleiicTBUTENbHOE COMPOTUBIICHHE TEIJIONEpeiaue Hapy>KHOW CTEHBI OIpeeNsieTcs o popmysie:

1 6 &, 6 1 @)
R =—4+—4-—1 =4 —
A aB+)Ll+)LYT+/13+aH
Otcroma:
5, =R (1+61+83+1) X A ®
e 02 (04 /11 }{3 Ay 7

OmnpenensieM TONIIUHY CIIOS YTEIUTUTENS 10 hopmyrie 5:

1 005 002 003 1
8= (30— (5+ 4o+ 1o+ 33) | 0,035 = 0,095 u.

87 017-4 0,76 1,69 23

[Tpurumaro TomuuHy yremmmrens o, = 100 mm.
JleficTBUTENBHOE CONPOTUBIIEHNE TEIIONEPEAAYe HAPYKHON CTEHBI C YUETOM YTEIUIUTEIS
orpezesseM 1o gpopmyie 4.

R—1+ 0,05 +0,02+ 0,1 +0,03+1_31 C
78,7 017-4 076 0,035 1,69 23 B

Koaddunment termmonepenaun orpaxaaronieil KOHCTPYKIIUU, OTIpeesieM o Gpopmyrie:

k=RH_1; (6)
k=L — 032 Blec
31 T wme

2. YTermrenb — SKCTpyTupOoBaHHbIN nieHononucTipos A = 0,029 Br/m°C.
OrmpenensieM TOJIIUHY CIIOS YTETTUTENS 110 popmyre 5.

1 0,05 0,02 003 1
8y =(3,0- (— + + + + —) - 0,029 = 0,079 m.

87 017-4 0,76 1,69 23

[punumaro Tomuuny yremmrens 8y, = 100 mm.
JleficTBUTENBHOE COMPOTHUBIIEHUE TEIIONEPEIaue HAPYKHON CTEHBI C YU€TOM YTETTUTENS
omnpenensieM 1o ¢popmyine 4.

p 1 N 0,05 +O’02+ 0,12 +0,03+ 1 _ 3, ,, C
87 017-4 0,76 0,029 1,69 23 MU B
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Koaddumment termonepenayn orpaxaaroiieil KOHCTPYKIIUHU, onpeaensieM mno ¢popmyine 6.

1 Bt
k=—=0,27 °

= C.
3,7

M2

3. Yremnurens — nenortact A = 0,041 Br/m°C.
OmnpenensieM TONINMHY CIIOS YTEIUIUTEIS 110 opmyre 5.

§..=1(30 (1 + 0.05 +0’02+0’03+1) 0,041 = 0,109
yr =\ T\877017-47 0,76 ' 1,69 ' 23 L= DIV

[IpuH¥Maro TOMIMHY yTemmuTens oy, = 120 Mm.
JleficTBUTENbHOE COMPOTUBIICHUE TEIUIONEPeIaye HAPY>KHOM CTEHBI C YUETOM yTEIUTUTENS
omnpeznensieM 1o dpopmyine 4.

_ 1,005 002 01 003 1 . C
1T877017-4 076 10041 ' 169 23 M Br

R

Koaddumuent terionepenadn orpaxaaroiieii KOHCTPYKIIHH, ompeaessieM 1o Gopmyse 6.

k= =031 orec
32 M2
4. Yrennurens — nonmyperanoBas neHa A = 0,029 Br/m°C.
OmnpenensieM TONIUHY CIIOS YTEIUTUTENS IO hopmyre 5.

5.=130 (1 + 0,05 +0’02+0’O3+1> 0,029 = 0,079
oo 87 017-4 076 1,69 23 ’ - DUIM

[TpuH¥Maro TOMIKMHY YTETUTENSA Oy = 80 MM.
JleficTBUTENBHOE CONPOTHUBIIEHUE TEIIONEPEIaYe HAPYKHON CTEHBI C YUETOM YTETTUTEIS
orpenessieM 1o gpopmyie 4.

p 1 N 0,05 +0’02+ 0,1 +0,03+ 1 _ 35 ,, C
178770174076 0029 169 23 7'M Br

Koaddunment termonepenaun orpaxaaronieil KOHCTPYKIIMHU, onpeersieM mo Gopmyse 6.

BTo
> C.

M

k

_ 1 =0,27
37

B Ta6J'II/II_IC 4 IMPUBCACHBI JAHHBIC MATCPHUAJIOB U PE3YJILTATBI PACUCTOB.

Tabnuya 4
JlaHHbBIE TEIUIOTEXHUYECKOTO pacyeTa

Ne Bup yrennurens Tpussrras Toaus- CroumocTts 1 M2, TeHre
Ha, t, MM

1 2 3 4

1 MunepainbHast Bara «TemmnoKNAUF» 100 2644

2 OKCTPYIMPOBaHHBIN EHONOIUCTHPOII 100 4348

«ITeHOMIIIKCY
3 [enomnact 120 3120
4 ITonuypeTaHoBas neHa (koMnoHeHT A u B) 80 5880

164




Tabnuya 5
OCHOBHBIE XapaKTEPUCTUKH TETUIOU3OJISIIIMOHHOTO MaTepuaa

DKonoruueckas .
Bup yrennurens BiarocroiikocTth [IpounocTh
YHCTOTA
1 2 3 4
MuHepanbHas Bata Ja cpenHsis cpenHssA
OKCTPpyaIupOBaHHBI B
[EeHOMOMHCTHPON HET BBICOKAs bICOKast
[lenomnact HET BBICOKAsI BBICOKas
[lonuypeTtanoBas neHa HET BBICOKAS cpenHss

BbiBoabl. Ha ocHOBE cpaBHEHUSI OCHOBHBIX XapaKTEPUCTHUK (TEIIONPOBOAHOCTD, TEMJIONU30-
JSUUOHHASA, IPOYHOCTh, BIArOCTOMKOCTb, 3KOJIOTUYHOCTh) U CTOUMOCTH 1M2 ¢ yueToM IPUHSTON
TOJILMHBI HanOoJiee MPUEMIIEMBIMU SBIIAIOTCS MUHEpaJIbHAs BaTa, IEHOIUIACT. 3/1€Ch HE pacCMOT-
PEHBI BOIIPOCHI TPYAOEMKOCTH 3aTpar.

Cnucoxk aureparypsl:
1. CII PK 2.04-01-2017 CtpoutensHas knumaronorus. — Actana: AO «KasHUHUCCA», 2018
r,—43c.
2. CI1 PK 2.04-107-2022 TemnoBas 3amura 30aauil. — Actana: AO «KasHUMCCA», 2022 1., —
276 c.
3. CII PK 3.02-137-2013* Kpsiu u kpoBinu. — Hyp-Cynran: AO «KasHUMCCA», 2021 1., —
121 c.

YK 629.4.06
3AIIUTA CHJIOBBIX M BCIOMOT' ATEJIBHBIX IIENEM JEKTPOBO3A BJIS0

Hopaesa C.2K., UnrocuzoB [.b., CeutoB A.K.
ExubacTy3ckuii HH)KEHEpHO-TeXHUYECKUIl MHCTUTYT uMeHH akaaemuka K.M. Carmaesa,
(r. Oxubacty3, Pecnydnuka Kazaxcran)

Annomayusa. B cmamve paccmompenul 3auuma cuiosvblx yeneu om nepesanpssjicenus. 3a-
Wuma Cunogvix yenew om KOPOMKUX 3aMbIKAHUL U 3AMbIKAHUL HA 3eMII0. 3auuma msa2oevlx 08U-
eamernet. 3awuma 2pynnogo2o nepekaoyamen. 3awuma Om KOPOMKUX 3AMbIKAHUL BbINPAMU-
MENbHBIX YCMAHOBOK. 3auuma 6cnoMo2amenbHuIX yeneu. 3auuma cuiogvlx yenel msae08020 08u-
eamejis 8 pedcume mopmodicenus. 3awuma om 60Kkcoeanus. 3awuma om 103a.

Knwouesvie cnosa: nepenanpsicenue, mpancgopmamop, peakmop, 3aMblKanue, msi2o8bill
oguzameinb, MOPMOIACEHUE.

Annotation. The article discusses the protection of power circuits from overvoltage. Protec-
tion of power circuits from short circuits and earth faults. Protection of traction motors. Protection
of the group switch. Short circuit protection of rectifier installations. Protection of auxiliary cir-
cuits. Protection of traction motor power circuits in braking mode. Protection against boxing.
User protection.

Key words: overvoltage, transformer, reactor, short circuit, traction motor, braking.

3ammra CUIOBBIX Ienel OT mepeHanpsokerns. OT aTMOocepHBIX TepeHarnpsbKeHuid Tpanchopa-
TOp ¥ 000pyIOBaHKE, pAaCCUUTAHHOE Ha HarpsbkeHue 25 kB, 3amminens! pa3psiHukoM 5 (pucyHoK 1).
Ha cny4aii KOMMyTallMOHHBIX MEPEHANPSHKEHUH BTOpUYHAs 0OMOTKa TpaHc(hopMaTopa, KOHTAKTOPI
OKI'" 1 BBIIPSIMUTEINIbHBIE YCTAHOBKH 3AIIMIIEHBI pa3psaHukamu 7, 8 u nenoukamu R-C: koHzmeHcaro-
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poM E13 ¢ pesucropom rl13, konaencaropos E14 ¢ pesucropom rl4, konnencaropom E15 ¢ pesucro-
pom rl5, konaercaropom E16 ¢ pesuctopom r16 u konaencatopamu E1-E4, E9-E12.

Cnenyer otmeTtutb, uto nenodku R-C coBmectHo ¢ apocceneMm J(II ocymiecTBisiioT Takxke
CHIDKEHUE YPOBHS PaHoONoOMeEX.

OOMOTKH TIEPEXOJHOTO peakTopa 25 IS CHYKEHUS Ha HUX KOMMYTAlMOHHBIX TMEpEHAIps-
KEHH ( IIYHTHUPOBaHbI pe3uctopamu r7-r10. DTo NPUBOAUT K YMEHBIIEHUIO U3HOCA CHIIOBBIX KOH-
TaKTOB KOHTaKTOPHBIX 3JIEMEHTOB C AYroralieHueM IIaBHOTO KOHTPOJUIepa.

3ammTa CUJIOBBIX LIETIEH OT KOPOTKUX 3aMbIKAHUI M 3aMbIKaHUN Ha 3eMilt0. OT KOPOTKHX 3a-
MBIKaHHUM CHJIOBBIE IIEMU B LIEJIOM 3alIUIICHbI BO3AYIIHBIM BBIKIIOYaTENEM 4, KOTOPBIA OTKIIIOUYa-
eTcst oT npomexxyrounoro pene PMT mpu Tokax, paBubix 250 A + 10% B mepBuYHON 0OMOTKE
Tpancpopmaropa. OT 3aMbIKaHUN Ha «3EMITIO» CHJIOBBIC IIETIH 3alIMIICHBI pelie 3a3eMiieHus 88,
NercTBYIOMUM Ha oTKItoueHue I'B (pucyHok 2).

Pene 3azemiienust 88 cpabarbiBaeT Ha BCeX MO3UIHUAX TPYIIOBOrO MEPEKIIOYATENS MPU 3a-
MBIKaHUU Ha 3eMJTI0 JTF000N TOYKU CHIJIOBOM LIETIH.

Hpoccens 78 mpemaoTBpamaeT BO3MOXKHBIC JIOKHBIE Cpa0aThIBAHUS pPelie 3a3€MIICHHS OT M-
KOCTHBIX TOKOB B CHJIOBOM 1i€mH, co3aaBaeMbix kKoHaeHcatopamu E1 — E4. Pesucropsl 137, 138 wuc-
KITIOYAIOT MPOTEKaHUe OOJBIINX YPaBHUTEIBHBIX TOKOB Mex Iy mpoBogamu B303, B403 (pucyHok
1) Ha HEXO/IOBBIX MO3UIMAX [VIABHOTO NEPEKIIIOYaTENs.

{ & {m__n_f 4] 89
2 @
a0 ] L J
i I T o 3013 18127 {35 715
s] S 23 [\ [T 12 5
SYSYy) =ri-ri- A 35 8 £ rrrl-: r

AAAA 851852 N7 B

78 'ﬂ 7 3808 T8
n BS'- l{x___—‘l:ﬁ; a7 418
Pucynox 1. Cxema cunoguix yeneti
3amurTa TAroBBIX JABHTAaTeNeh. TATOBBIC IBUTATENH 3aAIIUIICHBL: OT TIEPETPY3KU peie eperpy3Ku
PIT1-PI14, otkmouaronumu npu Toke 1500+£50 A mpomexxytouHoe pene 264, KOTOpoe B CBOIO Ode-

penb ACUCTBYET Ha OTKJIIOUEHHWE TJIABHOTO BBIKIIOYATENS 4; OoT OOKCOBaHMS - pene OoxcoBaHws 43
u 44, xoTopsie, cpadaThIBasi, 00ECIIEUUBAIOT MEPHOANYECKYIO MTOAAaYy MEeCKa O] KOJIECHBIE Maphl.
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Pucynox 2. Cxema sawumovi om 3aMbIKauuii Ha 3eM110

3amyra rpynnoBoro nepexitoyarens. [lpu nepexone riaaBHOro nepexiovaresis ¢ MO3UIUM Ha
MO3UIMIO NEPEKITIOYAIOIINECS CUIIOBbIE KOHTAKThI KPATKOBPEMEHHO OKAa3bIBAIOTCS MOJ JBOMHBIM TO-
KoM. JlnuTenbHOe HaX0XK/IeHHe KOHTAKTOB 1101 TAKMM TOKOM HEJIOIyCTUMO. Takoii e TOK JecTByeT
Ha KOHTAKThI IPU MEJUIEHHOM BPAIIEHNH BaJla INIABHOTO MEPEKIII0YATENs WM 3aCTPEBAHUS €70 MEXKTY
no3utwsiMu. [1oaToMy, eciti Bast TJ1aBHOTO MEPEKITIOYATENsT HAXOJUTCSI MEXKITY TO3UIHAME Oosee 2-3
¢, cpabaTeiBaeT pesie BpemeHu 204 neiicTByroIIee Ha OTKITIOYEHHE TIIaBHOTO BBIKITFOYATEIS.

3amuTa OT KOPOTKUX 3aMbIKAHUN BBITPSIMUTENIBHBIX YCTAHOBOK. JTa 3alllMTa OCYIIECTBISACT-
cst 6ioxoM nuddepennnansupix pene bPJl. TokoBble kaTymiku nquddepeHnuanbibix pene 21 u 22
BMECTE C JpOcCeieM BKIIOYEHbl MEXIY JABYMS TOYKAMHU IIETIH BTOPUYHBIX OOMOTOK CHIJIOBOTO
TpaHchopMaTopa, UMEIOIIMMHU paBHbIE NOTEHIMANBL. [103TOMY MO TOKOBBIM KaTylIKaM HOPMaJlbHO
HE MPOTEKAEeT TOK. Y PaBHUTENIbHBIN TOK B TOKOBBIX OOMOTKax Karyiek pene 21 u 22 MOXeT BO3-
HUKHYTH B CIIEYIOIIUX pexuMax: OOKCOBaHHE OAHOW MJIM HECKOJBKHUX KOJIECHBIX Iap; OTKJIOYe-
HUE OJHOTO WJIM HECKOJIbKHX TATOBBIX JBHUTATEJEH; OTKIIOUEHHE BBITPSIMUTEIBHOW YCTaHOBKH;
JBMKEHUE JIEKTPOBO3a Ha HEXO/IOBBIX MO3UIMAX (PUCYHOK 1).

3amra BCOMOTaTeNbHBIX Lieneil. BenomorarenbHble eny 3alluIieHbl 0T KOPOTKUX 3aMbl-
KaHu# TOKOBBIM pene 113 (pucyHok 3), aelicTByromuM Ha oTKItoueHue ['B.
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Pucynox 3. Cxema scnomozcamenvrulx yeneu

Jlns 3ammThl ABUTATENeld BCIIOMOTATEIbHBIX MAallMH OT NEPEerpy3Kd MPUMEHEHBI TEIJIOBbIE
pere 137, 139, 141-148, 153-156, kOoTOpbIE OTKIIOYAIOT COOTBETCTBYIONIUE KOHTAKTOPHI. [Ipu 3a-
MBIKAHUU BCIIOMOTATeIbHBIX IIeTel Ha 3eMiIto cpabaThiBaeT pene 123, neiicTByrolee Ha CUTHANIb-
HYIO JIaMITy.

[enu snexkTpudeckux mnedyeil kabuuwl, oOMoTka 380 B Tpanchopmaropa TPIIILI, Tpancdop-
matop THI1, oGorpeBarenu canysna, TpancopmaTopsl HampsbkeHus 77, 112, cueTuuk 31eKTpo-
sHepruu 103 u BoapTMETp 97 3alUIIEHBI OT TOKOB KOPOTKOTO 3aMbIKAHUS IPENOXpaHUTEIIMU
114-117, 120-122.

3amperieHo nepeBOANTh PETYINPOBOYHBIN PHIYaKOK TETIOBOTO pelie 3a OTMETKH +3 u -3.

3amuTa CUIIOBBIX LIETIeN TATOBOTO JIBUraTells B PeKUMeE TOPMOKEeHUs. B TopMO3HOM peknmMe
SKOPb KayKJOr0 TATOBOI'O JBUTATENS U MOCIEA0BATENBHO ¢ HUM BKIIIOUEHHBIN TOPMO3HOM pPE3UCTOP
3alIMIIAI0TCS OT MEeperpy3ku npu nomomu TokoBbeiX pene PIITI-PIIT4, uMmeromux TOK yCTaBKH
900 -30 A ¥ BO3JCHCTBYIOIIMX HA OTKIIOYEHUE KOHTAaKTOPOB 46, 47.

[lenu 06MOTOK BO30YKJI€HUS TSATOBBIX JBUTATENICHl B TOPMO3HOM PEKUME 3alllUIICHBI OT Iie-
perpy3ok TokoBbiM peine PTB2, umeromum tok ycraBku 1250+50 A 1 BO3AeHCTBYIOLIMM Ha OT-
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KIIIOYEHHE KOHTAKTOpoB 46, 47. JIst 3alUTH OT CKBO3HOTO NMPOOOS TUPUCTOPOB B BBHIIPSIMUTEI b-
HOM ycTaHOBKE BO30YkaeHus 60 u 1Jis1 3aiuThl 0OMOTOK BO30YKIEHUS TATOBBIX JIBUTATEICH U MX
Lernel 0T KOPOTKUX 3aMbIKAHUI B PEKHUME AJIEKTPUUECKOTO TOPMOKEHHUS TPETYCMOTPEHO TOKOBOE
pene PTBI1, umeromee ok ycraBku 1500+50 A u Bo3aelcTByOlIEE HA OTKIIOUYECHHUE IIaBHOTO BhI-
kiouatens 4. Tokossie pene PTB1 u PTB2 ycraHOBiEHBI TONBKO B IEPBOM CEKLIMU 3JIEKTPOBO3a.

3amuTa oT OokcoBaHud. Jlyig 3amUTEl OT OOKCOBaHUS Ha 3JEKTPOBO3E YCTAHOBJICHBI PEJie
O0okcoBanusi 43, 44, KOTOpPBIE COOTBETCTBEHHO BKIIFOUEHBI B PABHOMOTCHIIMAIBHBIC TOUYKH IENei
nByx TsaroBeix apurareneit [ u II, 111 u IV depes BrICOKOBOIBTHBIE OJIOKMPOBKH peie BpemeHu 211
u 212. Pene GokcoBaHus cpabaThIBaeT MPU PA3HOCTH 3. [I. C., BOSHUKAIOIICH MEXIy OOKCYIOITUM
1 HEOOKCYIOIIMM TATOBBIMU JBUTATEISIMU, paBHOU 2 B (Toke 0,5 A £+ 0,25 A). IIpu 3TOM cBOMMH
OmokupoBKamu pene O0okcoBaHus 43, 44 MPOW3BOAUT aBTOMATHYECKYIO IMOJCHINKY TECKa MOJ KO-
JiecHbIe napel U 6enoit nammnoit Pb curnanusupyer MammmHUCTY O HATUYUU OOKCOBAHUS.

3ammra ot «t03a». i 3aluThl OT «103a» Ha 3JEKTPOBO3€ YCTAHOBJIEHA MaHeb 15, Ha KOTo-
po¥ moMeNIeHbI penie 3amuThl 0T «to3a» P3HO1-P3HO4, BkitoueHHbIE B paBHOIIOTEHIIMATIBHBIE TOY-
KM LIETIH SIKOpEeH TAroBbIX ABurateneit. Pene 3ammtel oT «t03a» P3IO1-P3H04 cpabateiBatoT npu
BO3HHUKHOBEHUHU «03a» U JAOCTHKCHUS PA3HOCTH MOTEHIIMAIIOB MEXIY IO3YIOUIUM U HEIO3YIOUIUM
TSATOBBIMM ABUTATEIsIMH BeauauHbl 100 +£5 B.

Cnucok auTepaTypsl:

1. HuxonaeB A.1O., Cecsasun H.B. YcrpoiictBo u pabora snekrpoBosa BJISOc. Yuebnoe mo-
cobue sl yJamuxcsi 00pa3oBaTeIbHBIX YUPSKICHUN JKEJIE3HOIO0POKHOTO TPAHCIIOPTA, OCYIIECTB-
nsronux npodeccuonansuyo noAarotosky / [ox pen. A.YO. Hukonaesa. — M.: Mapmipyt, 2006.

2. DnextpoBo3 BJI80T. PykoBoacTBo mo skcruryatauuu. [lox pen. b.P. bongapenko. M.,
«Tpancnopt», 1977. 568 c.

3. Taroseie anekrprueckue MamuHbl. [lox pen. [ep6akos B.I'., [lerpymma A JI. M., 2016. 641c.

YK 656.259.4
BHEJIPEHUE CBETOINOJHBIX MOJYJIEH JJISI MPOXOJAHBIX CBETO®OPOB
ABTOBJIOKUPOBKHU HA IEPETOHE EKUBACTY3 2 - EKUBACTY3 CEBEPHBII

Hobnuesa 1. T., Muxaiiauaun U.A., TakeeBa I.H.
ExunbacTy3ckuil MH)KeHEepHO-TEXHUYEeCKUI MHCTUTYT uMeHH akaaemuka K.M. Carnaesa,
(r. Oxubactys, Pecriybnuka Kazaxcran)

Annomayun. B cmamve paccmampueaiomes 60Npocbl HEOPEHUsT C8eMOOUOOHBIX MOOYIel
07151 NPOXOOHBIX c8emMOPopos aemoobIoKUposKku Ha nepecone Exubacmys 2 — Exubacmys CegepHuiil,
000CHOBaHUE He0OX0OUMOCMU 6HEOPEeHUsT C8emMOOUOOHBIX MOOYell Ol NPOXOOHBIX C8emoghopos
asmoOI0KUPOBKIU.

Knroueswle cnosa: asmobiokuposka, peibcosas yenv, c8emoouUoOHbIX MoOyiel, peie.

Annotation. The article discusses the issues of the introduction of LED modules for automatic
blocking traffic lights on the Ekibastuz 2 — Ekibastuz Severny stage, the justification for the need to
introduce LED modules for automatic blocking traffic lights.

Key words: auto-locking, rail circuit, LED modules, relays.

[leperon Exubacty3 2 — Exubacty3 CeBepHbINl paclonoXeHHbIH Ha ABYXIYTHOM Yy4YacTKe
ExubacTy3ckoro xene3HoopoxHoro ysna. [IporsxkEéHHocTh qaHHOro neperona 21 xuinomerp. Ha
y4acTKe oOpamiaroTcs moe3aa co ckopocthio — 80 kM/4. [IpormyckHas crmocoOHOCTh JaHHOTO Tepe-
roHa 10 map rpy3oBbIX moe31oB B cyTku. OCHOBHOH 3a1aveii neperona Exubactys 2 — Exubacty3
CesepHblii siBIIsIeTCS OecniepedoitHoe obecnieuenne cranuuu [ POC 1 TBepapiM TormuBoM (yriagm).
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[Teperorn 00opymoBaH NBYXITYTHOW KOJOBOH aBTOMATHUYECKOH OJIOKMPOBKOW MEPEMEHHOTO
TOKa U MOJAENEH CHapEeHHBIMU CUTHAJIIBHBIMU YCTAaHOBKAaMHU Ha JEBATH OJIOK — y4yacTkoB. Kaxkbrii
OJIOK-y4acTOK 000PYJ0BaH KOJOBBIMU PEITHLCOBBIMU IETISIMU IIEPEMEHHOTO TOKA 4acToToi 25 ['epi.

PenbcoBast nens ABISETCS JATYMKOM MHPOPMAMK O HAIMYUN W OTCYTCTBUU Ha HEH MOE3/10B.

Jlnist KOHTPOJISL ABMKEHUSI TIOE3/10B 10 OJIOK — y4acTKaM U KOHTPOJIsl pabOThl CUTHAIBHBIX YC-
TaHOBOK Ha MEpEeroHe MPUMEHEHbI YCTPOCcTBa YyacToTHOro aucneryepckoro kontpons (YAK), pa-
OoTaromye 1mo MpoBoIaM JIMHUU JBOWHOTO CHIDKeHUs HanpspkeHus (JJCH).

[Ipn HEOOXOAMMOCTH HA MEpPEeroHe MOXKET ObITh OpraHM30BaHa BpEMEHHasl ABYCTOPOHSS aB-
TOOJOKHUPOBKA JUISL IBUKEHUS TOE3/0B [0 OJJHOMY U3 IyTeil neperona. [Ipu 3ToM ABHKEHHE MOe3-
JIOB B MPaBUJILHOM HalpaBjieHUH (10 MpaBUIbHOMY MyTH) ocymiectBisercs no AJIC u curnanam
aBTOOJIOKMPOBKH, B HEMIPABUIILHOM HANpPaBJIeHUHU (IO HETPaBWIILHOMY IyTH) — 1o curHanam AJIC
Ha JIOKOMOTUBHOM cBeTodope. s moBblmieHUss 0€30MacHOCTU JABMXKEHHUS IOE370B, OCOOCHHO
B HEOJIArONPUATHBIX YCIOBHUSIX BUJUMOCTH CBETO(QOPOB, aBTOOJIOKMPOBKA JIOMIOJTHEHA aBTOMAaTHYE-
CKOM JIOKOMOTUBHOM cUTHanM3anuen HernpepsisHoro tuna (AJICH).

Ha neperone Exubacty3 2 — Exubacty3 CeBepHblii Ha BCEX CUTHAJIbHBIX YCTAHOBKAX INpEAY-
CMOTpEH 4acTOTHBIN nucnetdepckuit kontpois (YIK) (pucynoxk 1).

B cucreme YJIK nHpopmanms ¢ KOHTPOIUPYEMBIX OOBEKTOB MOCTYIAET CHaYala Ha CTAaHIIHH,
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Pucynox 1

OrpaHrn4MBarole NEPerox, a 3a TeM — Ha HEHTPaJIbHbIN aucreTdyepckuil noct. Takoil cocod
nepesiauy Mo3BOJISIET AeKYPHBIM 1o cTaHiusaM Exubactys 2 u Exubacty3 CeBepHblii cleanTh 3a J1BU-
KeHueM 1oe3ioB Ha neperone. Kpome toro, Y/IK obecnieunBaeT nepegauy AeKypHOMY O CTaHIUH
MH(OpPMAIIMU 0 HEHCIPABHOCTSX B YCTPOICTBAX MEPErOHHBIX CUTHAJIBHBIX U IEPEE3IHBIX YCTAHOBOK.

Bes undopmanus ¢ neperona Exubacty3 2 — Exubacty3 CeBepHblil nepeaercsi Ha Mpuiie-
raroIIve CTAaHIUU IO MPOBOJAM JIBOMHOIO CHMIKEHHUS HAIIPSHDKEHHS C ITOMOIIBIO alaparypbl dac-
TOTHOT'O YIJIOTHEHHUS B IMaa30He 3BYKOBBIX YacTOT.

CaeTtoopbl ¢ TUH30BBIMU KOMIUIEKTaMH Ha EJIe3HOW J0pore, Kak W YMCIIOBasi KOJOBas aB-
TOOJIOKMPOBKA, MPUMEHSIOT y)ke Oosiee 50 yer. 3a 3TH TOJbl HUKAKUX CYIIECTBEHHBIX Ka4eCTBEH-
HBIX U3MEHEHUH He MPOBOANIIOCH. JJIUTENbHBIN OMBIT SKCILTyaTalluU KeJe3HOIOPOKHBIX CBETO]O-
POB, TJle B KaUueCTBE UCTOUYHUKOB CBETAa MCIOJIB3YIOTCS JIaMITbl HaKaJIUBaHUs, C TOJ1aMH JIMIIb MOJ-
TBEPJWJI OYEBHJIHYIO HHU3KYIO HAJIEKHOCTH JAMIIOBBIX CBETO(opoB. Cpok Ciy>kKObI cBETO(OPHBIX
namn He npesbimaer 2000 gacoB. bonbmiold MPOLEHT JIaMIT BBIXOJAT U3 CTPOSI PaHbLIE YCTaHOB-
JIEHHOTO CPOKa DKCIUTyaTalMM. TeM caMbIM 3HAUUTENNBHO YBEJIMYMBAIOT HKCILTyaTallMOHHBIE PACXO-
JIbl JIJIS1 3aMEHBI [TeperopeBLINX JiaMIl. JIMH3bI cBETO(GOPOB MPOU3BOAAT U3 OOBIYHOIO CTEKIIA, B pe-
3yJnbTaTe BaHAAIN3Ma IPUXOAUTHCA MEHSATh A0 NATHAALATH IPOLEHTOB JIMH3.
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YcTaHOBNIEHHBIC 3alTUTHBIC PEIISTKH, HE MOJHOCTHIO 3aIMIIAIOT OT MPOSBICHUIN BaHIAIN3-
Ma, HO CHIDKAIOT JaJIbHOCTh BUIUMOCTH OTHEH.
CBeTtoanoHast roJI0BKAa MauTOBOTO CBETO(Opa 00eCeunBacT:
" CHW)KEHHE DKCIUTyaTaIllMOHHBIX Pacxo0B B 12 pas;
" CHIDKEHHUE YHEepromnoTpedsieHus B 1,5 pa3a 3a cueT CHIKEHUS TOTPEOIIIeMO MOIITHOCTH
10 9-10 Bart BmMecTo 15 BatT, moTpebiiseMpIx JIaMIol HaKaJIMBaHUS,
" VYIYy4YIICHUE CBETOTEXHWYECKUX IMapaMEeTPOB, TAKMX KaK JATbHOCTh BUAMMOCTH W Pa3Iiu-
YHMOCTh CUTHAIIBHOTO ITOKa3aHUs CBETO(POPOB, UTO BEAET K YIYUIICHHIO YCIOBHI TPYAa MAIlIMHUCTOB;
" BO3MOXKHOCTH MOHTa)Ka Ha CYIICCTBYIOIIUE KOHCTPYKIIHH.
Cpok dKCIuTyaTaliiy CBETOAMOIHBIX CHCTEM COCTaBIISICT HE MEHEe MATHUICCATH THICSY YacoB.
Hcnonb30BaHne CBETOAMOIHBIX CHUCTEM CBETO(OPOB 00ECIIEUMBACT CHUKCHHE SHEProImo-
TpeOJICHHs W 3aTpaT Ha oOciyxuBaHue. [Ipu MCTONBL30BaHUU CBETOAMOMIOB U3 Tpaduka TeXHUYE-
CKOTO 00CTyKUBaHUS CBETO(OPOB HCKITIOYASTCS HENBIN Psi MPOPHIAKTHIECKUX pa0doT, TAKHX KaK
CMEHa JlaMIl, U3BMEPECHHUE M PETyJUPOBKA HAMPSOKCHUs HA JIamIiaxX, BHYTPEHHSS YHUCTKa CBETOOP-
HBIX T'OJIOBOK.

7

— Bonee apxuii H HackIEeHHEI OBET CHIHANA

OTCYTCTBHE HEOOXOAHMOCTH HCIIOIB30BATE IIBETHOH QHIBTP,
— KOTOPBIH B pazbl CHHAAeT 3(pheKTHBHOCTh HCMOIL30BAHHA
CBETOBOTO MOTOKA CO3JaBaeMOro HCTOTHHKOM CBETA

Bpems 3KCIIIVATALIHH, B ISCATKH Pa3 MpeBHIIAlOIIee 3TOT
| NapaMeTp JUIA JAMII HAKATHBAHHA, YTO NO3BOJIAET CHH3HTE
IKCILTYATAIIHOHHEIE PACXOIB!

ITpeumyniectra CCC

Bo3MOKHOCTE B pa3bl CHH3HTE 3HEPronoTpedieHHe
CHIHAJIBHOM anmnapaTypoi

Pucynox 2

HoBble cBeTOMOIHBIE CUCTEMBI ITO3BOJIAT HAM PELIMTh U 3acTapeiyro mpolieMy cBeTodop-
HOro BaHjanu3Ma. Konmaky U3 onTu4eckoro nojukopbaHaTa J0JDKHBI BBIIEPKUBATh NPSMBIE yaa-
pbl MostoTKOM. Ho caMoe riiaBHOE: U3Iy4eHue CBETOAUOAHOIO CBETO(GOpa B pa3IMUHBIX MOTOJHBIX
U KIMMaTHYECKUX YCIOBHUSAX B CPEJHEM Ha JIBAJLATh NMPOLEHTOB sIpUe, YEM U3JIyUYEHUE JIMH30BOTO
cBeTodopa. ITo MO3BOJsAET 0OECIEUNTh BHICOKUN YPOBEHb 0€30I1aCHOCTH JABMXKEHHUS MTOE3/I0B.

Ha neperone Exubacty3 2 — Exubacty3 CeBepHblii Opuraja ydacTka Ipou3Besia 3aMeHy JIHH-
30BbIX KOMIIJICKTOB Ha BCEX MNPOXOAHBIX CBGTO(bOan Ha CBETOJUOJHBIC CHCTEMbI CBGTO(bOpOB
CCC. JleMoHTax 1 U3MEHEHUS B IPUHIMIINAIBHON CXEME MIOKa3aH Ha PUCYHKE 3.
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doghoriany

Pucynox 3

B npuHOMNUANbHBIX U MOHT@KHBIX CXE€MaX JEHCTBYIOIIMX CHUTHAIBHBIX YCTAHOBOK TpYIINa
TEXHUYECKOM JIOKyMEHTALMU BBINOJIHWIIA CXEMHbIE MU3MEHEeHMs. [IeMOHTHpOBaHa cxema BKJIFOUEHHS
pE3EpBHBIX HUTEH JIaMIl OTHEH cBeTO(opa, TaKk Kak B CBETOAUOAHBIX CBETOONTHUECKUX CUCTEMaX HET
pe3epBHON HUTHU (M3-32 BBICOKON HAJIEKHOCTU CBETOJMOIOB, CPOK CIIY»KObI MOYJIs O0jiee MSATHAALATH
JIET) W MOCJIEeI0BATEIbHOMY BBIXOAY MX M3 CTpos. Tak e IEeMOHTHpOBaHA CXeMa BKIIIOUEHUS peje
JIBOMHOIO CHIKEHUSI HAIIPSKEHUS, TaK KaK HA CBETOAMOHBIX CBETOONTUYECKUX CUCTEMAX OTMEHSIET-
Csl pPeXKHM JIBOMHOTO CHMKeHuUs HampsbkeHus. 1 B cxeme BMecTo koHTakToB pene JICH ycranaBnuBa-
FOTCS IEPEMBIUKHU.

3arpaThl 1O 3aMEHE JMH30BBIX KOMIUIEKTOB C JJaMIIaMH HAKaJUBAaHUS HAa CBETOAHOIHBIC MO-
nymn CCC okymaroTces 3a IepBbIX JIBa roAa sKkciuryaTanuu. Ha 20 ner skcrutyatanuu (Cpok Cityx-
Ob1) skoHOMUS cocTaBUT 121071,99 TeHre Ha OAHY TpeX3HAYHYIO CBETO(OPHYIO TOJOBKY, 000py-
noBaHHyto Monyssimu tuna CCC.

Cnucok aurepaTypsl:

1. P.III. Banues, III.K. Banues. YucnoBas kojoBasi aBToOnOKHpoBKa, ExatepunOypr: Ho-
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2. Tapacos b.H., [1naBauk S1.}O. ABTO6/I0KMpPOBKa U aBTOMaTHYeCKask JIOKOMOTHBHAsI CUTHA-
nu3anusi: yueonoe nocooue s CIITY M: Tpaucnopt 2014, — 239 c.
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YK 625.122
YKPEIVIEHUE U 3AIIUTA 3EMJISIHOI'O ITOJIOTHA

Ken:xkaaun E.M., Boruax JI.FO., Cabupos P.b.
ExubacTy3ckuii HH)KeHEpPHO-TEXHUYECKUI MHCTUTYT uMeHH akaaemuka K.M. Carmaesa,
(r. Oxmbacty3, Pecnybnuka Kazaxcran)

AHHOI’I’lal{u}l. B cmamve pacemampuearonicia 60npocvbl COXPAHHOCMU 3EMIAHO20 NOJIONHKHA,
l’lOdSEpZCllOW@ZOCﬂ 6030€lCmMEuUIo PEUHBIX U MOPCKUX 600 UNU 3AMONJICHUIO cpA3esbiMU nOmMoKamu
(ceru), a makoice umeroueco onmKocsvl U3 CUlbHO 6bl6ENMPUBAEMIX CKATbHbIX nopod, ycmpauearoni
3auiummusle COOPYIHCEHUA U NOKPBbIMUAL.

Knrouesnie cnosa: 3emenvholii yuacmok, Hacelnu, 2615u0Hbl, niaumasl.
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Annotation. The article discusses the issues of the preservation of the roadbed exposed to
river and sea waters or flooding by mud flows (mudflows), as well as having slopes of highly
weathered rocks, protective structures and coatings are arranged.

Key words: land plot, embankments, gabions, slabs.

JI7st 321U THl OTKOCOB HACHITICH, BEIEMOK U O€pM MPUMEHSIOT II0CEB CEMSH MHOTOJICTHUX 371a-
KOBBIX 1 0000BBIX TpaB. JlepH CIIOCOOEH 3alIUTUTh OT Pa3MbIBa OTKOCHI 3¢MJISTHOTO TTOJIOTHA Ha He-
HOATOIUISIeMBIX y4yacTKaX. [Ipu GombImmMxX BBICOTaxX HAChINEH Ui MPEAOTBPAIICHUS CMbIBA CEMSH
U yJepKaHUs UX Ha OTKOCE /10 00pa30BaHMs KOPHEBOM CHCTEMBI TIOCEB TPaB MPOU3BOAUTCS B JIepe-
BSHHBIX HJIH KeJIe300€TOHHBIX OOpeIIeTKax (PUCYHOK 1) MIIM ¢ UCIIOIB30BaHNEM T€OPEIIETOK.

Pucynox 1. XKenezobemonunwvie obpeuwemxu 0 yKpenieHusi OmKoCos:
1 - obpewemxa; 2 — noces mpas; 3 — snene300emoHHas ceaxa

IloceB MHOTOJIETHUX TpaB B HACTOAILEE BPEMS OCYILECTBISAETCS MEXaHU3UPOBAHHBIM CIIOCO-
O0M 1oceBa 10 CJIOK PACTUTENIBHOW 3eMIIN (CHeNUATbHBIMU arperaraMiu) Wi CriocoO0M THIPOIIO-
ceBa C J100aBJICHUEM B CMECh CEMSH C BOJIOM MYJIbUYHMPYIOLIMX J00aBOK (OIMIIOK, TOP(sIHOIM Kpoul-
KM U p.) 0€3 UCII0JIb30BaHUsl PACTUTEIBHON 3€MIIH.

Ecnu noceB TpaB HEBO3MOXKEH 10 KIIMMATUYECKUM WIIA TPYHTOBBIM YCJIOBHSIM, IPOU3BOIUTCS
OOCBINKa OTKOCOB CKaJbHBIMU WM KPYMHOOOJIOMOUYHBIMM TIpYHTaMHu (TaJ€uYHUKOBBIMH, IlIe-
OCHUCTHIMH).

[Ipu noaTOIIIEHUH OTKOCOB HAachINel U OepM MONMEHHBIMHU BOJIaMU IPUMEHSIOTCSI KAMEHHbIE
HaOpOCKU U3 COPTUPOBAHHOI'O M HECOPTUPOBAHHOTO KaMHH (pHc. 1).

[Ipu OobIINX CKOPOCTSAX T€UEHUS BOJIbI U BOJTHOBOM BO3ACHCTBUH, I YKPEIJIEHUS! OTKOCOB
HacbIleH, KOHYCOB y YCTOEB MOCTOB, O€pEroB NPUMEHSIOTCS XKel1e300€TOHHBIE TUINThI U TAOMOHBI.

["abroHBI KOHCTPYKTUBHO MPECTABIISIOT COOON MPOBOJIOYHBIN OCTOB, 3alIOTHEHHBIM KaMHEM
(pucyHok 2). ['abroHb! ObIBaOT B BUJI€ TaOMOHHBIX ALUIMKOB, FTAOMOHHBIX TIO(SAKOB U LMJIMHIpPUYE-
cKkue raOuoHbl. ['abMOHHBIE COOpYKEHUS OTBEYAIOT TPEOOBAaHUSM 3KOJIOTUH, HE MPENATCTBYIOT
POCTY pacTUTENBbHOCTH. Y Ke BBINOJIHEH psaja padoT B Poccun mo coopyxkeHuto 6eperoykpernieHui
13 rabvoHOB.

[Tpu HEOONBIINX CKOPOCTSAX TE€UEHHUS BOJbI OCTOHHBIE U KEJIe300€TOHHBIC TUTUTHI SBISAIOTCS
MIPOYHBIM U Ha/IeXKHBIM yKperieHueM. [Ipumenstoress mThl cOOpHbIe CBOOOJHOMEKAIIUE pa3Me-
pom 1,0x1,0x0,16 Ha rpaBuiiHON MM 1eOEHOYHON MOATOTOBKE. OTKPHITHIE LIBBI YCTPAUBAIOT
Bpa30exXKy.

[Tpu G0ONBLIINX CKOPOCTSX TEUSHHs BOJBI U MPH BOJHOBBIX BO3ACUCTBHUIX MPUMEHSIOT JKeJe-
300€TOHHBIEC pa3pe3Hble IUTHI pazmepoM 2,50x3,0x0,20 M, mpu HEOOXOTUMOCTH TIITUTHI OMOHOIHU-
YMBAIOTCS 3aMIOJTHEHUEM IIBOB O€TOHOM HJIM IIEMEHTHBIM PaCTBOPOM.
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Pucynoxk 2. Yxpennenue omxoca noumMeHHOU HACbINYU KAMEHHOU HAOPOCKOIL HA 2e0MeKCmue:
1 - pucbepma; 2 — ceomexcmuns, 3 — necuano-epasuiinas cmecv; d — ommemka 6epxa yKpenieHus,
HPYB — nausvicuuii pacuemtulii yposeHs 80001, t1 — MOIWUHA KAMEHHOU HaOPOCKU, 12 — MOIWUHA Clos
Gunompa; h = 0,25(0,50) + noonop + nazon + evicoma Habeza 60aHbL HA OMKOC

[Tonoca orBona. Ilonocoit 0TBOAA HA3BIBAECTCS 3€MENIBHBIM YYaCTOK, NTPEAHA3HAYEHHBIN IS
pa3MelIeHMs] 3€MJISIHOTO TOJIOTHA CO BCEMU YCTPOMCTBaMM, JIECO3AIUTHBIMUA HACaXICHUSAMH, I10-
CTOSTHHBIMHU CHETO3aLIUTHBIMU 3a00paMu, TyTEeBBIMU U APYTHMHU 3JIaHUSIMH, JIMHUEH CBSI3U, SHEPT O-
CHA0XKEHUS U IPYTUMU COOPYKEHUSAMHU U YCTPOHCTBAMHU KeJE€3HON JOPOTH.

[[IuprHy 1OJIOCHI OTBOJIa YCTAHABIMBAIOT B COOTBETCTBUM ¢ MHCTpyk1meld 0 HOpMax M IO-
psiiIKe 0TBOJA 3€MeNlb JUIs JKEJIE3HBIX JOPOT B 3aBUCUMOCTH OT BBICOTHI HACBIIU WM TJyOMHBI BbI-
€MKH, OOYCTpOICTB 3€MJISHOTO IOJIOTHA (KaBalbEpOB, PE3EPBOB, YKPEHMUTEIBbHBIX COOPYKEHUM)
HQJINYMS 3€JIeHbIX HaCaXAEeHUH (Ul 3alMThl OT CHEra M Mecka) U Apyrux yciaoBuid. Jlins Haceinu
WA BBIEMKH C BBICOTOH 710 12 M, Koraa He TpeOyeTcsi yCTPOHCTBO KaBaJIbEPOB, PE3EPBOB, YKPEIIH-
TEJIbHBIX COOPY>KEHUH, a TAK)KE 3aLUTHBIX HACAKIEHUI, PEKOMEHI0BAHbI CIEAYIOINE HOPMBI IIIH-
PHHBI OJOCKI 0TBOA L:

H,m 1-4 5-8 9-12
L,™m 28-37 40-49 52-61

PaccrosiHMe OT MOAOIIBBI OTKOCA HACBIMU MJIM OPOBKHM OTKOCa BBIEMKH, a MPU HAJIUYUU pe-
3€pBOB WJIM BOJAOOTBOJHBIX KaHaB — OT MX KpalHMX TOYEK JO TPaHUIIbI MOJOCHI OTBOJA JIOJIKHO
OBITh HE MEHEe 2 M, B UCKJIIOUUTENIbHBIX CIydasix — He MeHee | M.

[[IupuHa mosiocsl OTBO/IA B MECTaX, T/l MyTh HYKJIAETCS B CIELMATIBHBIX 3alllUTaX, yCTaHaB-
JIMBAETCS C YYETOM pa3MeEIleHHs 3THX 3aIlUT (Hampumep, JIECO3allMTHRIX HacaxkaeHuil). B npexe-
J1aX TOPO/IOB IPAHMULIA MTOJIOCHI OTBOJIA YCTAHABIMBAETCS HA PACCTOSHUU He 0ojiee 2 M OT MOJIOIIBbI
OTKOCa HACBINU WIX OPOBKM BOJOOTBOAHOM KaHaBbl. Ha cTaHIUAX M pa3be3iax pacCTOsSHUE OT OCH
KpalHero MmyTH J0 IPaHULIbI OJIOCH OTBOJIA TOJKHO ObITh HE MeHee 10 M, ¢ ylupeHuem AJis pas-
MEILEHUS CIyKeOHO-TeXHUUECKUX, KHUIIBIX 3/1aHUi U APYTUX YCTPOMCTB.

['panuter momocel 0TBO/a 0003HAYAIOTCS 3HAKAMH, YCTAHOBJIEHHBIMH 4epe3 Kaxibie 250 M.
3Haku oOchmarorcst 3emiieit Ha BeicoTy 0,40 M, BOKpYT HUX YCTpaMBarOTCs KaHaBbl IiyonHoi 0,30 M.

B oxpaHHbI€ 30HBI BBICTSAIOTCS TUIOIIAIN 3€MIIM, HEOOXOAUMBIE i1 00eCrieueHusl yCTOWYU-
BOCTH Y IIPOYHOCTH JKEJIE3HOIOPOKHBIX COOpYKeHUI. Ha 3TUX 3eMIIsIX HE N0IyCcKaeTcs YHUUTOXe-
HUE PaCTUTEILHOCTH U YCTaHABIUBAIOTCS 0COObIE YCIOBHS 3€MIIETIONIb30BAHMS.

Cnucok mrepaTypsl:
1. I'punpbix B.M., Nmenko S.II. TeppacupoBaHne OTKOCOB 3€MIIIHOTO IIOJIOTHA KEJIE3HBIX
nopor. «TpancnioptHOe cTpoUTenbcTBO», Ne 7, 1963.
2. Ilon penakumeit mpodeccopa FO.U. Edumenko. XKene3HOTOPOKHBIE CTAaHIMH U Y3JIbL:
Mocksa, 2006 T. — 336 c.
3. H.B. IlpaBaun, B.I'. llly6ko. XKene3HomopokHBIE CTAaHLIMU U Y37bl (337a4H, MPUMEPHI,
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YK 621.3.011.72
NCCIEJOBAHUME UHEPHHMOHHBIX U BE3BIHEPIIMOHHbIX
HEJIMHEMHBIX DJIEMEHTOB

Kouaecunuenko H.FO., Kpyroyc C.®., byxanuesa B.B.
Exunbacty3ckuii ”HXEHEpPHO-TEeXHUYECKH MHCTUTYT nMeHu akanemuka K.M. Carnaesa,
(r. Dxubactys, Pecrrybnuka Kazaxcran)

Annomayun. B cmamve paccmampusaromes annapamol 0J104HO-MOOYIbHO20 86U 1aO0Opa-
mopno2o wuma «Teopusi s1eKmpudeckux yenei», ¢ HOMOWbIO KOMOPO20 NPOBOOSMCS ONblMHble
U3Y4eHUs: UHEPYUOHHLIX U OEe3bIHEPYUOHHBIX HeluHeltHblx daemenmos. Coenanvl 3aKnoyeHus co-
2AACHO UMO2AM UCCTIEO0BAHUII.

Knroueevle cnosa: nenunelinviii s1emenm, UHEPYUOHHDBIL, Oe3bIHEPYUOHHDIL, IIeKMPUYecKas
yenwv, MoK, Hanpsicerue, KOHOEeHCamop, CONPoOmueieHue.

Annotation. The article considers the devices of the block-modular type of the laboratory stand
"Theory of electrical circuits" and on their basis experimental studies of inertial and inertialess non-
linear elements are carried out. The conclusions based on the research results are presented.

Key words: nonlinear element, inertial, inertia-free, electric circuit, current, voltage, capaci-
tor, resistance.

Panee ycTaHOBJIEHO, YTO B HEJIIMHEWHBIX PE3UCTUBHBIX JIEMEHTAX, BPEMEHHOM MPOMEKYTOK
OIIpEEIICHUS PEKUMA COPa3MEPEH NIEPUOLY C IEPEMEHHBIM TOKOM, T.€. BBIPAXKAE€TCs HHEPTHOCTBIO.
['1aBHOE BO3JEHCTBHE HA HANPABJIECHHOCTH JECWCTBUH B LIENU C IEPEMEHHBIM TOKOM IPOSBIIAET
MHEPLMOHHOE CBOMCTBO HEIMHEMHOrO 31eMeHTa. CorjgacHO ypOBHIO MHEPTHOCTH INPOLECCa HENU-
HEWHBIN JIEMEHT pa3jenseTcs: 1) HHepLUUOHHbIN; 2) O€3bIHEPLIMOHHBIMH.

K mepBoii rpynne npuHaIeKaT JIEMEHTHI, 001aaonMe HeTMHEHHOW XapakTepUCTUKOM, KO-
TOpasi 00YyCJIOBJIMBAETCS 3a CUET TEMIIEPAaTYpHOTO peXxHMa (JlaMna C HUTHIO Hakaja, TEPMHUCTOD).
dopMUpOBaHHE TEMIEPATYPHOrO peXMMa B MOAOOHOM 3JIEMEHTE MOTPeOyeT ONpeNeleHHOE BpeMsL.
JlelicTByrOlIEEe 3HAYEHUE TOKA B TAKOM DJIEMEHTE YCTaHABIMBACT €0 TEMIIEPATYPy U COIIPOTUBIICHHUE.
XapakTepuCTUKa HHEPLIMOHHOTO 3JIEMEHTA HE MOCIEBAECT IOMEHATHCS 3a IUKJI BXOJSALIETO HAIPsKe-
HUs. B criencTBuM 3TOro MHEPLIMOHHBIN JIEMEHT 10 TMHAMHUYECKOIH XapaKTepUCTHKE OyJIeT OcTaBaTh-
Csl IPSMOJIMHENHOMW, a 10 MHTETPAIbHON XapAaKTEPUCTUKE OKA3bIBACTCA HEINMHEWHOW. Tak Kak JuHa-
MUYECKasi XapaKTEPUCTUKA NPSAMOIIUHENHAS, TO B DJIEKTPOLENH COACPXKAILEH HCTOUYHUK C CHHYCOHU-
JAJIBHBIM HAIIPSDKEHUEM, JIEKTPOTOK U HANIPSHKEHHUE TIPOAOIIKAIOT OCTABATHCSl CHHYCOUJAIBHBIM.

CylecTBeHHO TpyIHEee MPOXOAMUT MPOLECC B LENH ¢ Oe3bIHEPLIMOHHBIM 3JIeMeHTOM. Ero xa-
PAKTEpUCTUKN W3MEHSIOTCS COBMECTHO C IEPEMEHON MTHOBEHHOW BEIMYMHBI DJIEKTPOTOKA M Ha-
npsbkenus. [1o 3Tol nmpuymHe nens, coaepxkailas UCTOYHUK C CUHYCOUJAJIbHBIM HaIpPsKCHHUEM,
9JIEKTPOTOK M HANPSDKEHHE OKAa3bIBAKOTCS HECMHYCOMJANbHBIM. KO BTOpOM rpymme mpuHaexkar
3JIEKTPOHHBIE 3JIEMEHTHI: U0/, TYHHEIbHBIN 11O0JI, TPAH3UCTOP, CTAOUIUTPOH, TUPUCTOP.

[IpoBeném nccnenoBaHre HHEPLUUOHHOTO U OE3bIHEPLIMOHHOIO IEMEHTOB € MOMOIIIBIO JTabopa-
TopHOro mmra «Teopus NeKTpUUYECKUX Lene». Bocnonb3dyeMes MoayIeM ®YHKIMOHAJIbHBIIA
I'EHEPATOP, mis momy4eHus MCTOYHUKA C CHHYCOMJIAIBHBIM HAIPSDKEHHEM HMEIONTYI0 YacTOTy
f=50 I'u. brnaromaps moxymo USMEPUTEJIb ®A3bI cmoxeM U3MepsTh apaMeTpsl LIEMH 0 MoKa-
3aHusAM nprOopoB. C nmomoribio MyabTHMeTpa PP ecTh BO3MOKHOCTh M3MEPATh HarpsbkeHue. B mo-
nyne HEJIMHEVHBIE SJIEMEHTEI Gynem BHIOHpPATh JMeMEHTHI ¢ HEMMHEHHBIME XapaKTePHCTHKA-
Mu. YTOOBI MOYYUTh 3aBUCUMOCTH OT BpeMeHu ucnoiibzyem OCLIJIJIOT PAD [1].

Hccnenyem nens ¢ MHEPLUUOHHBIM PE3UCTUBHBIM 3J1€MEHTOM. COIIACHO JaHHOMY IPU3HAKY,
HEJIMHEIHbIE PEe3UCTUBHBIE JIEMEHTHI Pa3Aeisl0TCS Ha MHEPLUOHHbIE U Oe3biHepunoHHble. C 11e-
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JBIO NIPOBECTH pacueT NPUMEHSEM KOMIUIEKCHBIM MeToJA. B MHTepecax ycTaHOBIIEHHS CIIEKTpallb-
HOTI'O COCTaBa TOKa, 33JaHHOT0 OCLMJIOrPaMMOM, Ha MOJOBHHE MEPHOAA BBINOJIHAETCA pa3OueHue
¢ynkunu Toka Ha 10 paBHBIX y4acTKOB.

ITo 3HayeHwsIM BenmuukH ik K03 GUIHEHTHI pa3iokeHus B psjg Dypbe N0 CHHYcaM U KOCHHY-
caM BBIYHMCIISIEM IO BBIPKCHUSM [2]:

2 3. . kz
B.,=—)> Isin| n— |,
™ 10%1:k ( 10)

1)

Cxema Juisl U3MEpeHHsl XapaKTEepUCTUKU MHEPLMOHHOTO 3JIEMEHTa MO0Ka3aHa Ha pucyHke 1.
Wtoru 3amepoB mipesncraBieHs! B Tabaune 1.

W3IMEPUTENb
DA3bI

02

OYHKLIMOHANbHLIA I
FEHEPATOP

Beixon o__|

Yacrota HL
Amnnurtypna

®opma j

Pucynox 1. Cxema 0na usmepenus Xxapaxmepucmuky UHEPYUOHHO20 dNIeMEHMA

Tabnuya 1
Hrtoru 3amMmepoB MHEPLIMOHHOTO JIEMEHTA
U,B 0,2 0,4 1,6 3 45 6 8 10
I, MA 10 20 30 40 50 60 70 80

Cxema ¢ HeTMHEMHBIM HHEPIIMOHHBIM 3JIEMEHTOM TMOKa3aHa Ha PUCYHKE 2.
Yacrora f =50 I';, mepuox T =1/f = 20 mc, emrocTs koHAeHCaTOpa C = 69 MKD, peakTUBHOE
conpotunenue Xc=1/0C=46 Om.

W3MEPUTENL
DA3bI
OYHKLIMOHANBHBIM 02 Uc
FEHEPATOP i 12 e
Buixoa o PP —@-i
N os \ C
Yacrora
Amnnutypa U1 Uy HL @
Dopma —-0 O
? o]
i Bx 1 Bx 2

PucyHOK 2. Cxema ¢ HenuHeuHviM UHEPYUOHHBIM IT1EMEHNOM
[ToaroroButenbHble BhluMcHeHUs. s neicTByrome BenuuuHbl Toka [=30 MA. 3HaueHne

nanpsokernit UR=1,6 B; UC=1-XC = 1,38 B; U=V(UR2 + UC2)=2,11 B.
OHLITHBIC IMMOKa3aTeJin IMPE3CHTOBAHBI B Ta6J'II/II_[e 2
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Tabauya 2
PesynbpTarel u3MepeHun

U,B UR, B UC,B I, MA P, Bt ¢, rpaj

1,6 1,04 1,14 24 0,02 -45

OcuusuiorpaMmbl HAaIPsDKEHUE HA MCTOYHUKE M MHEPIIMOHHOM 3JIEMEHTE IPE/ICTaBIICHBI Ha
pUCYHKeE 3.

Pucynox 3. Ocyunnoepammul nanpsiscenuil. u(t) — epapux HanpsceHus Ha UCMOYHUKe,
UR(t) — epagpux nanpscenus na unepyuonHom snemenme

Hccenenyem nens ¢ Oe3bIHEPLIUOHHBIM HETMHEWHBIM JIEMEHTOM - KaTYILIKON ¢ (heppOMarHUTHBIM
cepaeuHuKoM. Cxema 1eny ¢ Oe3bIHEPLIMOHHBIM HEJIMHEIHBIM AJIEMEHTOM IT0Ka3aHa Ha PUCYHKE 4.

ConporuBnenne myHra RII=1 Owm. Hanpssxkenne U=5,5 B, [=60 mA. Hanpskenue
ulll(t)=RIi(t). ConporuBnenue myHta RII=1 Owm, mosTomy noixydeHHas 3aBUCUMOCTh €CTh 1(t).

UW3IMEPUTENb
DA3bI
OYHKLIMOHANBHbIA 02
MEHEPATOP ’- I2 L
Boixog C——— PP
9 01 u
acrora =3
AmnnuTyaa Ut llm R @J
m
Dopma o) o
9 o
e
= Bx 1

Pucynox 4. Cxema yenu ¢ be3vlHepyttOHHbIM HETUHEHbIM IAEeMEHMOM

OcuuiutorpaMMa HanpspKEHUsS. Ha LIYHTE MpeJicTaBlieHa Ha pucyHke 5. Macmrtad no Hanps-
xeHnto: Um=20 MB; macmrab mo Bpemenu: tm=5 mc. Karymka HHAIyKTUBHOCTH, UMerommas ¢ep-
POMarHUTHBIA CEPACYHHUK CUMTAETCS HEJIMHEMHOW H3-3a pe3ysbTaTa HEJIMHEWHOW 3aBUCUMOCTH
MarHUTHOTO TIOTOKA B CEPACYHHUKE OT MPOTEKAIOIIEro 0 OOMOTKE KaTYIIKH TOKa.
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Pucynox 5. Ocyunnocpamma nanpasicenus Ha wiynme

BonbT-aMiepHyro XxapakTepUCTUKY HHEPLIMOHHOTO 3JIEMEHTA IPEJICTaBUM Ha PUCYHKE 6.

L mA ”

UuB

Pucynox 6. BAX unepyuonnoeo snemenma

Taxum oOpazom, JUIsl IEWCTBYIOIIMX 3HAUYEHUN TOKAa M HANPSIKEHUS] MHEPLUOHHBIN 3JIEMEHT
SBJISICTCS. HEJIMHEWHBIM, a JUIi MTHOBEHHBIX 3HAYCHUHN B UHTEpBAJIC NIEPUOJa — JIUHEHHBIM. BoibT-
amIepHas XapakTepUCTUKa Oe3bIHEPIIMOHHOTO HEMHEHHOTo 3JIeMeHTa OCTaéTcsl (PaKTUUEeCKH Io-
CTOSTHHON B OOIIMPHOM CIIEKTpe 4acToT. HemuHeHHOCTh 3TOro 3iieMeHTa BhIpaXkaeTcs Ui JAeUCT-
BYIOIIETO U JUIsi MTHOBEHHOTO 3HAY€HUS! BEJIMYMH, BBI3bIBAET (POPMBI MCKPUBIIEHHUS MO TOKY, Ha-
MIPSKEHUIO0, MATHUTHOMY ITIOTOKY, DJIEKTPUYECKOMY 3apsiAy Ha UX 3aKUMax.

Crucok nuTepaTypsbl:
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VJIK 656.259.9 § i} }
MOJIEPHU3ALIUS YCTPOWCTB YMCIOBOW KOJIOBOii ABTOBJIOKMPOBKH
HA IIEPETOHE EKMBACTY3 2 - EKUBACTY3 CEBEPHBIIi

Muxaiisimau U.U., UckakoB b.b., Tapanosa C.E., Makommuna T.II.
Exunbacty3ckuii ”H)KEHEPHO-TEXHUYECKU HHCTUTYT uMeHH akanemuka K.M. Carmaega,
(r. Dxubacty3, Pecrrybnuka Kazaxcran)

Annomayun. B cmamve paccmampugaromcs 60npocbl MOOEPHU3AYUU YCMPOLCME YUCT080U
K000801l asmoobaokuposku Ha nepecore Exubacmys 2 — Exubacmys Cegephblii, 000cHO8aHUE HeOO-
Xooumocmu 3amenvl K0008vlx nymesvix mparncmummepos (KIITIL) na 6eckonmakmmuwlli mpanc-
mummepnuwiti 610k TM — RWD.

Knwouesvie cnosa: asmobiokuposka, penvcoeas yensb, KOOOGblU NYymesou mpancmummep,
beckonmaxmmuwiii mpancmummepHwiil O.10K.

Annotation. The article discusses the issues of modernization of numerical code auto—locking
devices on the Ekibastuz 2 — Ekibastuz Severny stage, the justification for the need to replace code
track transmitters (KPTSH) with a contactless TM — RWD transmitter unit.

Key words: auto-locking, rail circuit, code track transmitter, Contactless transmitter unit.

Ileperon Exubacty3 2 — Exubacty3 CeBepHBI PacHOJOXKEHHBIH Ha ABYXITYTHOM YyYacTKe
ExubacTty3ckoro xeine3Hol0poKHOI0 y3i1a, coequnser craHiuoo Ekubactys 2 co cranuueir Exnba-
cry3 Cesepnsiid. [locne BBoga B okciuryaranuto Exubactysckoit [POC-1 B 1982 roxy 6su1 mpoito-
KEH KEJIe3HOJOPOXKHBIN MyTh OT ctanuuu Exubacrtys 2 no crannuun Exubactys Cesepnsiii (I'POC
1), ocHoBHOH 3amaueii meperona Exmbactys 2 — Exubacty3 CeBepHblii sBisieTcs O6ecnepeboiiHoe
obecnieuenue craniuu ['POC 1 tBepapiM TorumBoM (yriném). [IpoTsEHHOCTh JaHHOTO MeperoHa
21 xunomerp. Ha yudactke oOpamatorcs noes3na co ckopoctbio — 80 km/u. IlponmyckHast croco6-
HOCTb JaHHOTO nepero”a 10 map rpy30BbIX IO€3/10B B CYTKH.

[Teperon oOopyaoBaH ABYXIYTHOW KOJOBOW aBTOMAaTUYECKOW OJIOKMPOBKOW MEPEMEHHOTO
TOKa (10 TUMOBBIM MPOEKTHBIM pemieHusM Ab-2-K-77) u noaenén cnapeHHbIMU CUTHAIBHBIMU YC-
TaHOBKaMHU Ha JIeBATh OJOK — y4dacTkoB. Kaxplil 0J10K-y4yacTOK 00Opy/10BaH KOJOBBIMHU PENIHCO-
BBIMHU LIETISIMU TIEPEMEHHOr0 ToKa yactoToit 25 ['epi. PenbcoBast nens siBiseTcs JaTyukoM MHQOP-
Maluy O HAJIMYUM WU OTCYTCTBUU Ha Hel moe3zaa. Takas cucreMa MO3BOJISIET OPraHU30BHIBATh
JBMD)KEHUE TOE3]I0B B TOMYTHOM HaIlpaBlieHHMHM 4depe3 Kaxzable 8 MuH. IIpoxomnbie cBeTodops
UMEIOT TPEX3HAUHYI0 curHanu3anuio. CTpenku, Mpuiieraioye K neperoly CTaHui, UMEIT MapKy
KkpecToBUHBI 1/11, 1/9 Mo 60KOBBIM IyTSIM.

Jly1g ToBbIIEHNsT OE30MACHOCTH JABMXKEHHUS MOE€3/10B, OCOOCHHO B HEOJIarONPUSATHBIX YCIOBU-
X BUJIMMOCTH CBETO(OPOB, aBTOOJIOKUPOBKA JOMOJIHEHA aBTOMATHYECKONH JTOKOMOTHBHON CHUTHa-
nu3anuent HenpepsiBHOTO THNA (AJICH).

ITpu HeoOxonumocTu Ha neperone Exubacty3 2 — Exubacty3 CeBepHbIii MOXeET ObITH Opra-
HU30BaHa BPEMEHHAs IBYCTOPOHHSIS aBTOOJIOKUPOBKA JIsI IBUYKEHUS TI0€3/10B IO OAHOMY U3 MyTei
neperona. [Ipu 3ToM ABMXKEHHME MOE3/I0B B NMPABHJIBHOM HAmpaBieHUU (110 MPaBUIBHOMY ITYTH)
OCYILIECTBIISIETCS] M0 CUTHajiaM aBTOOJNIOKMPOBKU U AJIC, B HENpaBWJIBHOM HaIlpaBJIeHUU (110 He-
NpaBUIbHOMY MyTH) — 1o curHanaMm AJIC Ha JOKOMOTHBHOM CBeTO(Ope, TpaHULIaMH OJIOK — y4a-
CTKOB MPHU ATOM SIBJISIIOTCS IPOXOHBIE CBETO(OPHI IPABUILHOTO HANIPABICHHUS.

Ha neperone Exubacty3 2 — Exubacty3 CeBepHbIii [UIsl IBM)KEHUS MOE3710B IPUMEHEHA dJICK-
TpUYECKasl Tsra MEpeMEHHOT0 TOKa. Y CTAaHOBJIICHHOE HalpaBieHUE JBHKEHUSI — HEYETHOE, OT CTaH-
mun Exubacty3 2 k cranuumu Exubacty3 CesepHbiil. [Ipoxoanbie cBeTO(hOpHl MPOHYMEPOBAHBI
B 3aBHCHMOCTH OT HaIllpaBJIEHUS JBM)KEHUS YETHBIMU WJIM HEUETHBIMU IIU(PPaMU B BO3PACTAIOLIEM
nopsiake. Haunnast ot BxogHoro cBetogopa craniuu Exubacty3 CeBepHbIil U Jlaee HaBCTpeuy He-
YETHOMY JIBMDKCHHIO IT0€3/I0B CBETO(GOpHl MMEIOT Hymepamuio 1, 3,5, 7. HaumHas oT BXOZHOTO
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ceerodopa cranuuu Exubacty3 2, u manee HaBCTpeuy YETHOMY ABIIKEHHIO MOE3/10B CBETO(OPHI
HMEIOT HyMepanuio 2, 4, 6, 8.

MonepHu3aiusi — 3T0 COBEPIICHCTBOBAHHUE JCUCTBYIOUINX yCTPOWCTB, OOOPYIOBaHUS, CHC-
TeM, a TaK)Xe NPUBEJCHUE MX B COCTOSHHUE, OTBEYAIOLIEE COBPEMEHHOMY TEXHUYECKOMY U 3KOHO-
MHUYECKOMY YPOBHIO IIPOU3BOJICTBA, IIYTEM KOHCTPYKTUBHBIX M3MEHEHMH, 3aMEHBI M YIPOUYECHUS
y3JI0B U JieTajel, yCTaHOBKM IPUCIOCOOTIEHNH U NpUOOPOB Ul MEXaHW3allMU U aBTOMaTH3alUU
MIPOM3BOJICTBEHHBIX MpoleccoB. MoepHu3aius 000pya0BaHus, KaKk MPaBUIIO, TIOBBIIIAET €0 Ipo-
M3BOAUTENIBHOCTb, CIIOCOOCTBYET MOBBIIIEHHIO SKOHOMHUYHOCTH IIPOM3BOJICTBA, a 3aTpaThl Ha €&
OCYILIECTBIIEHUE BO3MEIIAIOTCS B KOPOTKUE CPOKH.

Ha neperone Exubactys 2 — Exkubacty3 CeBepHbIi MPUMEHEHA ABYXITYTHAS, IBYXCTOPOHHSISI aB-
TOOJIOKMPOBKA, BBEAEHHAS B dKCILTyaTauo B 1982 romy, KOTopasi MOIHOCTHIO BhIpaboTaia CBOW HOp-
MAaTUBHBIA CPOK IKCILTyaTanuu. /laHHas cucremMa MOpajibHO yCTapesa, OHa COAEPKUT OOJIbIIOE KOJIU-
YECTBO HEHAJISKHBIX 3JIEMEHTOB, HO B JJAHHOM CJIy4ae SKOHOMHUYECKU U C 3KCIUIyaTallMOHHO — TEXHU-
YeCKOHM TOYKH 3peHHs1 OoJiee LesiecooOpa3Ha MOJAEpHU3aLUs TaKOH CHCTEMBI, a He MOJIHAs 3aMEHa.

st neperona Exubactys 2 — Exubacty3 CeBepHbIid pa3paboTaHbl PEIICHHS ISl TIOBBIIICHHS
Ha/IeKHOCTH pabOThl YHUCIOBOM KOJOBOM aBTOOJOKMPOBKM IyT€M MOJEPHU3ALUM U 3aMEHbI
YCTPOWCTB:

" 3aMeHa KoJ0BbIX MyTeBbIX TpaHCcMUTTEpoB (KIITIII) Ha OeCKOHTAKTHBINA TPaHCMUTTEP-
He1id 610k TM — RWD.

OcHOBHBIM KpuTepueM 3(deKTuBHOCTH pabOThl CHCTEMbl YMCIOBON KOJOBOW aBTOOJIOKH-
POBKH SIBJIISIETCSI KOJIMYECTBO OTKA30B, KOTOPbIE IPOU3OILIN B CUCTEME 3a ONPEEICHHbIN Mepuos
BpPEMEHHU.

[To ananusy Jlenapramenra aBTomatuku u teinemexanuku AO «HK «KTX» 3a 2020 rox no-
nyuieHo 2235 ciydail otka3o annapatypsl CLIb. HauGonbiee KoauyecTBO OTKa30B MPUXOAUTCS
Ha peJie, MATHAALATH MPOIEHTOB OTKa3a B paboTe cBeTO(POPOB, OKOJIO MATH MPOILEHTOB OT OOIIETro
KOJINYECTBA OTKA30B CBSA3aHbI C HAPYLUICHUEM HOPMaJIbHOU paboThl YCTPOWCTB CUTHAIM3ALINY, 1IEH-
TpaJI3alluy U OJIOKUPOBKH U3-3a HEMCIIPABHOCTU KOAOBBIX ITYTEBBIX TPAHCMHUTTEPOB.

OCHOBHBIE NIPUYMHBI BBIXOAA U3 CTPOsI KOAOBBIX IIYTEBBIX TPAHCMHUTTEPOB U TPAHCMUTTEP-
HbIx pene TII npuBeaens! Ha pucyHke 1. Ha ocHoBaHMM pricyHKa MbI BUIMM, YTO HauOoJblIee KO-
JIMYECTBO OTKA30B IPOUCXOIUT U3-32 HEUCIIPABHOCTH KOHTAKTHON CHUCTEMBI.

Taxum 06pa3oM, 3QPEeKTUBHBIM pEIIEHNUEM /IS MOBBIIIEHNS HAJEKHOCTH U KadyecTBa (QyHK-
LIUOHUPOBAHMSI YUCIOBOM KOJIOBON aBTOOJIOKMPOBKH SIBJISETCS 3aMEHA HJIEKTPOMEXaHUYECKHUX KO-
JIOBBIX ITYTEBBIX TPAHCMUTTEPOB Ha OECKOHTAKTHBIE TPaHCMUTTEpHBIE Os1oku Tuna TM — RWD.

Tak B cucreme 4McI0BOI KOJAOBOM aBTOOJIOKMPOBKM OECKOHTAKTHasl amlmaparypa peaeT 3a-
Jlauyl TOBBIIIEHUS HAJIEKHOCTH KOMMYTALIMOHHOTO Yy3J1a U TMOBBIIIEHUS Ka4eCcTBa KOJia, TEM CaMbIM
yiyumias paboTy aBTOOJIOKUPOBKU M YCTPOICTB 0€30MacHOCTH ABHMIKEHHSI — aBTOMAaTUYECKOH JIo-
KOMOTHBHOM CUTHAJIU3aL1H.
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Pucynox 1. Ipuwunvr omrxazos npubopos KIITII u TIII
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BeckoHTakTHBINM TpaHCcMHUTTEpHBIH Os1ok THa TM — RWD npeanasnaden s GopMUpOBaHUS
KOJIOBBIX MMITYJIbCOB IIEPEMEHHOTO M MOCTOSTHHOIO TOKA B PEJIbCOBBIX LEIMSIX YHUCIOBOM KOJOBOU
aBTOOJIOKUPOBKHU.

[Tpu ucnonws3zoBanuu 610ka TM — RWD oTnagaet HeoOX0AMMOCTh B IPOBEICHUH MEPOIPH -
THSI IO HACTPOMKE U KOPPEKTUPOBKE BPEMEHHBIX MapaMETPOB YMCIOBBIX KOJOBBIX MOCJIEI0BATEb-
HocTel. JlonoaHuTensHpIM JocTOMHCTBOM Os10ka TM — RWD sBisiercst To, 4TO M3- 32 OTCYTCTBUSA
KOHCTPYKTUBHBIX 3JIEMEHTOB W Y3JIOB NOJBEpeHHbIX BuOpammu, TM — RWD sBnsercs BuOpo-
YCTOWYMBBIM U COXPaHSIET CBOM TEXHUYECKHE XaPaKTEPUCTUKH MPHU BO3IACHCTBUM U IOC]e BUOpa-
uu. Cpok cIyKObI TaKUX MPUOOPOB HE 3aBUCUT OT YHCIA UX CcpabaThIBaHWM, M3-3a OTCYTCTBUS
MEXaHUYECKUX NIEPEMEILICHHI.

Pa3paboranHOE TEXHUYECKOE PEIICHUE 0 3aMEHE KOJOBOTO ITyTEBOTO TPAHCMUTTEPA HA Oec-
KOHTaKTHBIM TpaHCMHUTTEPHBIN 00k Tuma TM — RWD umeeT psij dSKCIUTyaTalMOHHO — TEXHHYE-
CKUX TpeumyliecTB. Hampumep, yBennmueHue Cpoka MEKUHTEPBAIBHBIX MPOQPMIAKTHYECKUX TPO-
BEPOK B PEMOHTHOM TEXHOJOTMYECKOM YYacTKEe U YBEIMYEHHE CpOKa 3aMeHbl npubdopoB. Tak
KIITILI nposepsiercst B PTY — onun pa3 B rof, a TpaHcMUTTEpHBIN 0110k Tuna TM — RWD npoxo-
quT npoeepky B PTY oaun pa3 B nate sner. CoorBerctBeHHO 3ameHa KIITI npousBoguTcs oauH
pa3 B roji, a 3aMeHa TpaHcMuTTepHoro osioka tuna TM — RWD onun pa3 B 14Th JIeT, COTJIACHO UH-
CTPYKIMHU TI0 TEXHUYECKOMY OOCITY>)KMBAaHHIO YCTPONCTB CUTHAIM3AINH, HEHTPATH3AUN U OJIOKH-
poBku (Ne 684 — 113).

Ha Bcex mpoxoJHBIX CUTHAJIBHBIX yCTaHOBKax neperoHa Exubacty3 2 — Exubacry3 Ceep-
HBIN MPOM3BENN 3aMEHY KOJOBOTO IyTE€BOTO TPAHCMUTTEpPAa Ha OECKOHTAKTHBIH TPAHCMUTTEPHBIN
6ok Tuma TM — RWD.

Hcnonp3ys Ooniee COBPEMEHHYIO anmaparypy, yaaércs mpeoOpa3oBaTh yCTapeBIINE CUCTEMBI
ABTOMATUKH M TEJIEMEXaHWKHU YIPABIAIOMINX JBH)KCHHEM IOE3J0B, CAENaTh UX I0-HACTOSALIEMY
MIEPCIICKTUBHBIMU U 00JIee HaIEKHBIMHU.

3a cuér nmpuMeHeHus: 0ECKOHTAKTHOM ammapaTypbl MOBBIIAETCS HAAEKHOCTh paboTel AJIC
1 aBTOOJIOKMPOBKH B II€JIOM, 3HAUYUTEIHLHO COKpAIAETCS MEPUOJIUYHOCTh POBENCHUS TTpodriak-
TUYECKUX paboT, TeM caMbIM CHUKAasl HArpy3Ky 00CTyKUBAIOIIET0 MepCoHana.

HecmoTtps Ha Gosiee Bricokyto ctoumocth TM — RWD mo otnomenuto k KITTIHI, 3HaunTens-
HO COKpAIIIal0TCsl OKCIUTyaTalluOHHBIE pacxobl Ha oocnykuBanue. [Ipu skcmyaraniun TM — RWD
YMEHBIIAETCSI KOJIMYECTBO OTKA30B CBS3aHHBIX ¢ (POPMHUPOBAHUEM KOJOBBIX CUTHAJIOB, TEM CaMBbIM
CHUXasl KOJIMYECTBO 33JEPKEK MOE3/I0B U KaK B CIEJACTBUU MOBBINIAsA CKOPOCTh ABUKEHUS Ha y4da-
CTKE M YBEJIMYMBAS TI0XOJ0B OT MEPEBO3OK.
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VK 656.02
TEXHOJIOI'Us1 PABOTbI CTAHHMOHHOI'O TEXHOJIOT'HYECKOI'O HEHTPA
(CTH). MEXAHU3ALIUA U ABTOMATU3ALIUA OIIEPALTUN
11O OBPABOTKE JOKYMEHTOB

Mycun M., lllanadaeBa A.A., Cepuknaen E.b.
Exubacty3ckuii ”H)XEHEPHO-TEeXHUYECKH MHCTUTYT nMeHu akanemuka K.M. Carnaesa,
(r. Dxmbacty3, Pecnybnuka Kazaxcran)

Annomauyun. B cmamve paccmampuearomcesi 60npocvl NPOBEpKuU COCMAB08 NpudbI8arOUUX
U OMNpAsIAeMblX N0e3008, NPOBEPKU COOMBEMCMBUL MENeSPAMM — HAMYPHBIX TUCIO8 COCNABAM
n0e3008 U Nepeso30YHbIM OOKYMEHMAM, npuemda, nposepKu, 0opabomxu u Xpanerust NPUObLBAoWUx
nepego30UHbIX OOKYMEHMO08 00 nepedayu ux 6 napK OmnpagieHus il moeapHylo KOHmMopy, eede-
HUSl HEeNpepvl8HO20 HOMEPHO20 Ydemd HAIUYUs B8d20HO8 HA COPMUPOBOYHLIX U NOSPY30UHO-
PAa32PY30UHbIX NYMAX, 6€0eHUsl yiemad 6a20HONOMOKO8 U 2PY30NOMOK08 N0 YCMAHOB8IeHHOU hopme,
a maxaice OMYemHOCMU 0 HATUYUU 8A2OHO8 HA CIAHYUU U UX NPOCOe.

Knrwouesvie cnoea: copmuposounas cmanyus, CTL] onepamop, 6azoHvl, COpmMuUpo8oOuHbIll
JIUCMOK, MEXAHU3AYUSL U ABMOMAMU3AYUSL ONEPAYUL.

Annotation. The article deals with the issues of checking the compositions of arriving and
departing trains, checking the compliance of telegram — full-scale sheets with train compositions
and transportation documents, receiving, checking, processing and storing incoming transportation
documents before transferring them to the departure park or freight office, maintaining continuous
numbered records of the presence of wagons on sorting and loading and unloading tracks, keeping
records of wagon flows and cargo flows in accordance with the established form, as well as report-
ing on the availability of wagons at the station and their downtime.

Key words: marshalling yard, STC operator, wagons, sorting sheet, mechanization and auto-
mation of operations.

Ha copTupoBOYHBIX CTaHLUAX WM B Kaxaou coptupoBouHoi cucteme CTL[ pasmemaercs
B OJJHOM ITOMEIIEHNUN C MAaHEBPOBBIM JIUCIIETYEPOM.
Ha onepatopoB CTL] BoznararoTcs cienyromune OCHOBHbIE (DYHKIIMU:
" [IpPOBEpPKA COCTABOB MPUOBIBAIOIINX U OTIPABIISIEMBIX I10€3/10B, IPOBEPKA COOTBETCTBUS
TeJerpaMM — HaTYPHBIX JIUCTOB COCTAaBaM I1OE€3]10B U IEPEBO30YHBIM JOKYMEHTaM;
" [pueM, MpoBepkKa, o0paboTKa M XpaHEHHE MPHUOBIBAIOIINX NEPEBO30YHBIX JOKYMEHTOB
710 IIepelavuM UX B MapK OTIPABIEHUS WM TOBAPHYIO KOHTODY;
" COCTaBJIEHHE HATYPHBIX JIUCTOB Ha (hopMUpYyeEMBIE 1T0e3/1a, ToA00pKa U MIIOMOMpPOBaHUE
JOKYMEHTOB;
" COCTaBJIEHHE COPTHUPOBOYHBIX JIMCTKOB JJIsSI POCITyCKa COCTABOB;
" BEJICHUE HEIPEPHIBHOTO HOMEPHOI'O y4e€Ta HaJU4us BarOHOB Ha COPTHUPOBOYHBIX U I1O-
IPy304HO-Pa3rPy30UHbIX MYTSX;
" KOHTPOJIb 32 COOJIOCHUEM TUIaHa (POPMHUPOBAHUS M YCTAHOBJICHHBIX HOPM MacChl WIIN
JUIMHBI [TO€3/10B, 32 CBOEBPEMEHHBIM OTIIPABIEHUEM BarOHOB CO CTAHIINM;
" BeJCHHE YYeTa BaroHOMOTOKOB U I'PY30NOTOKOB IO YCTaHOBJIEHHOW (opMme, a Takxke
OTYETHOCTH O HAJIMYMH BarOHOB HA CTAHIIUU U UX IPOCTOE.
Omneparopsr CTL] mosnyuyatoT u 00pabaTeiBal0OT MHGOPMAIIUIO O MOIXOE MOE3/10B, BArOHOB
U TPY30B (B TOM YHKCJIE MOJTYYarOT U pa3MeyaroT TeJlerpaMMbl — HaTypHBIE JIUCThI Ha TPUObIBAIOIINE
B pacOpMHpOBaHHUE 10€3/1a), TOTOBAT U MEPelaloT JaHHbIe JJIs ONEepaTUBHOIO IUIAHUPOBAHUS pa-
OOTHI CTaHIIMH, HTHPOPMUPYIOT IPYy30I0JIydaTese u npeAcTosiieM NpuObITUM Tpy3a U Mojade Ba-
TOHOB JUIsl BBITPY3KH, IepeatoT WH(GOpMAIHIO (TelerpaMMbl — HATYPHBIE JIMCTHI) HAa OTHpaBJsie-
MBbI€ [10€3/1a Ha JPYTrue CTAHILUH, a TAK)KE CBOJIHBIC JJAHHbIE 00 3TUX MOE3/aX B OTAEIECHUE JOPOTH.
PykoBoacTBo 11eHTpoM ocyiectsisier HadanbHuK CTLL.
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B oneparuBHoM oTHOmeHUU pabotHuku CTL] momunHeHBI MAaHEBPOBOMY TUCIIETUEDY.

st mexanuzanuu Tpyaa pabotaukoB CTL[ ycTpanBaroT MyHKTHI TPOBEPKH COCTABOB IMOE3-
JIOB BO BXOJIHBIX TOPJIOBUHAX TapKa MpUeMa U OTIPABICHUS ¢ 000PYAOBAHUEM HUX CPEJICTBAMH CBSI-
3u (Tenetaiinamu, D9YM-23 u np.). CTI] cBsi3ana ¢ mapkamu NMpUOBITHS, OTIPABJICHHUS U TOBAPHOU
KOHTOPOW MEXaHUYECKOM IMHEBMAaTUYECKON WIH HJIEKTPOIIOABECHON IIOYTOM IS NIEPECBUIKH Iepe-
BO30YHBIX JJOKYMEHTOB Ha BAaroHbl U COCTaBbl. JJI MepeChUIKM HATYpPHBIX JINCTOB U COPTHPOBOY-
HBIX JIMCTKOB MaHEBPOBOMY JIHCIIETUEPY, AEKYPHOMY 110 TOPKE, UCIIOJIHUTEIBHBIM TOPOYHBIM I10-
CTaM, MyHKTaM TE€XHHYECKOTO OOCIIy>)KMBAaHMSI BaroHOB B MapKe MPHUOBITHS U CTaplieMy peryiiu-
POBLIMKY CKOPOCTH JBHKCHHUS BarOHOB MOKET HCIIOJIb30BAaThCs CIIELUAIbHAS JIMHUS [THEBMAaTHY -
CKOM ITOYTHI MAJIOr0 JUaMeTpa.

MexaHU3UpOBaHHBIMH CpeicTBaMH 00paboTku nokymeHToB B CTL] sBnsitoTCS 3meKkTpomar-
HUTHBIE LITEMIIENS, TUIIYIIME MAIIMHKN, CUETHBIE aIapaThl UK 3JE€KTPOHHBIC BBIYUCINUTEIbHbIE
MAaIlUHBI I BBIIOJHEHHs OIlepalMil ydyeTa U OTYETHOCTH, YCTPOMCTBA Ul MEXAHU3UPOBAHHOU
YIaKOBKU U TUIOMOMPOBAHUS MMAKETOB € TPY30BbIMU JoKyMeHTamu (Pucynok 1).

Crpyxrypa CTIL

1.Texnonoruyeckasi rpynmna
NpUOBITHS obecrieunBaet
nojayyenue u - 00paboTKy
uHpopmauun 0  moaxone
MOe3/10B, BAarOHOB, TI'PY30B,
o0paboTky M XpaHeHue
MEePeBO30YHBIX  JOKYMEHTOB
Ha  npuOBIBIIME  T0€3/a,
COCTaBJIEHHE COPTUPOBOYHBIX
JIMCTKOB Ha
pacopmupoBEIBaeMbIE
COCTaBBbI

Pucynox 1. Texnonozus npubvimus no spynnam

Jlnis IBYCTOPOHHEHM CBsI3M PabOTAIONIMX B MapKax OINEpaTOpoB M INPUEMIIMKOB I0E€3710B
¢ CTL ucnonb3yrorcsa nopratuBHble epeHocHble paanoctanuuu. CTL obopynyercs TenerpadHoit
U Tene(pOHHON CBA3BIO JUIS MOJIyYEHHsI TelIerpaMM — HaTypHBIX JIUCTOB U TeJerpaMM (TenedoHo-
rpaMM) — CBOJIOK Ha IpHOBIBarOIIME B pacpOpMUPOBAHUE 10€3/1a U Mepeaaun TejaerpaMm — HaTyp-
HBIX JIUCTOB Ha OTIIPABIISIEMBIE 110€3/1a CBOETO (POPMHUPOBAHHUS.

B CTL nomxHb! ObITH MH(OPMALIMOHHO-CIIPABOYHBIE MaTepUabl: IUIaH (GOpMHUPOBAHUS TIO-
€3710B; CXe€Ma CETH ¢ I'paHMIIaMH MOJIMTOHOB MO Ha3HAUEHUM IUIaHa (OPMHUPOBAHUS, pacKpalleH-
HBIX Pa3HBIMM LIBETaMH; TaOJIMIIbI MACChl U JUIMHBI COCTABOB MOE3/10B Ha MPUJIETAIOIIUX K CTAHLIUU
y4acTKax; TabJIMLbI MacChl Tapbl U YCJIOBHOW JIMHBI BarOHOB, CPOKOB JJOCTAaBKH Ipy30B U ap. CTL]
cienyer o00OpynoBaTh CHeluanbHON Mebenbio (1KadaMu A XpaHEeHUS ePEeBO30YHBIX JOKYMEH-
TOB, BPAILIAIOLIUMHICS MHOTOTPaHHUKAMH JJIs CIIPAaBOYHBIX MAaTEpHUAJIOB), a TAK)KE JTFOMUHECIICHT-
HBIM OCBEIICHUEM.

OpnHOM U3 BaKHBIX 3a/1a4 SBJSETCS pa3MeTKa TeJerpaMM — HaTypHBIX JIUCTOB Ha MpHUObIBaIO-
mue B pacopmMupoBaHue noesga. Ilpu 3ToM pyKoBOJCTBYIOTCSI €JMHOM CETEBOW pa3METKOi, cxe-
MO KeJIe3HBIX TOPOT U TUIaHOM (POPMHUPOBAHUS TIOE3]IOB.

Enunoit cereBoil pa3mMeTKoi Ha3bIBAIOT OOLIMI ISl BCEX JKEJE3HBIX AOPOT YCIOBHBIN mudp
Ha3HaueHWil BaroHoB. OHa MO3BOJIAET ONPENENITh HAa CTAHLIMSX, B KAKOM IMOE3] COIVIACHO IUIAHY
(dbopmMHpoBaHUs OJKEH ObITh BKJIIOYEH 3TOT BaroH. Ha kaxmoil cTraHuuu nmeercs andaBUTHBIN
CIHMCOK BCEX CTaHLUM JKEIEe3HBIX JIOPOT, OTKPBITHIX Ul TPy30BbIX omnepauuid. [IpoTuB Ha3BaHus
KaKJOW CTaHIMM MPUBOJUTCS €€ €MHas ceTeBas pa3MeTKa, a TAK)Ke Ha3BaHME JKEJIe3HOM JI0OpOrH,
K KOTOpO# 3Ta CTaHUUs MpUHAAIexKuT. Ha npunaraemMoil Kk andaBUTHOMY CHHCKY CXeMe JKEJIe3HBIX
JOPOT yYKa3aHbl IPaHULBI 1 HOMEPA CETEBBIX PAlOHOB U Y3JIOBBIX CTAHLIUU.
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Enunast ceTeBas pa3MeTka MO3BOJISIET YETKO OPraHM30BaTh MHGOPMAIUIO O BaroHax, YCKO-
puTh UX 00pabOTKYy Ha COPTUPOBOYHBIX CTAHIMAX, YIYULIUTH YCIOBHS IJIAHUPOBAHUS MOE3THOM
pabotsl. [Ipy HamUUMU €AMHON CETEeBOW pa3METKH COKpAIIAeTCs MPOJODKUTENFHOCT 00paboTKU
nH(OPMALIUY B BBIYHCIUTEIBHBIX [IEHTPAX JOPOT, U YIYUIIAIOTCS YCIOBHS MPOTHO3UPOBAHUS Ba-
TOHOMOTOKOB JIJIsl TOTO WJIM UHOTO MOJUIOHA CETH.

CyIIHOCTh €IMHON CETEBOM pa3METKH 3aKIHOYAETCS B TOM, YTO B yIOOHOW HU(POBON KO-
poBaHHOW (opMe OHa OIpENeNseT paioH CeTH, Kyla CIEAyeT BaroH, OMOPHYIO COPTHPOBOYHYIO
CTAHIIMIO HA MTYTH €ro CIEJOBaHUs U MYHKT Ha3HAUYEHUS.

Onnoit u3 BakHbIX oOs3aHHOCTEeW CTLI sBsieTcst coop u 0O6paboTka MHDOPMALIUKM O BaroH-
HOM TIapKe M BaroHomnoTokax. OHa o0ierdaercss 1 MOXKeET ObITh aBTOMATH3UpPOBaHa Oiaronaps To-
My, YTO B HOMEpE BaroHa 3akoJA1pOBaHbl OCHOBHBIE CBEJICHUS O HEM.

Bce Baronsl crpynnupoBaHbl 10 TUIIAaM TaKUM 00pa3oM, 4TOOBI KaXblil cofepxall XOTs Obl
OJIMH M3 CYIIECTBEHHBIX MPU3HAKOB (PO, OCHOCTb, JJIUHY IO OCSAM aBTOCLENKH, HAIMYME IEpe-
XOHOH TJIONIAIKH, Maccy Tapbl, 00beM Ky30Ba, rabaput u Ap.), KOTOPBI OTJInYaj Obl €ro OT Baro-
HOB Jipyrux Tunos. Beero Beinenen 181 tunm Baronos. Oco0oe 3HaueHUE UMEET TO, YTO MO HOBOI
HyMepaluu UMeeTcs BO3MOKHOCTh 00Jiee TOUHO OMPENeNaTh JUIMHY BaroHa. JTo MO3BOJIUT Ooliee
MIOJTHO MCIIOJIb30BaTh CTAHIIMOHHBIE IYTH IPpY (POPMHUPOBAHUH TIOE37I0B MO UX JJTUHE.
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VIK 629.424
3ABUCHUMOCTD TAI'OBbIX XAPAKTEPUCTHUK OT IEPEMEHHBIX HAT'PY30K
N PEXKUMOB PABOTHI TEIIJIOBO30B

OmapoexoB A.K., UopaeB C.M., Temup:xanona /[.K.
ExunbacTy3ckuil MH)KeHEepHO-TEXHUYECKUIl MHCTUTYT uMeHu akaaemuka K.M. Carnaesa,
(r. Oxubacty3, Pecmybnuka Kazaxcran)

Annomayusa. B cmamve paccmompenvl Hazpy3Kka om KOJIECHOU napvl 8A20HA HA PeNbC, KO-
mopas eiusiem Ha OCHO8HOe CONPOMUBTIEHUE OBUINCEHUIO U KOJIeOIemc sl 8 WUPOKUX npedenax 8 3d-
BUCUMOCTU OM NEPEBOIUMBLX 2PY308, PENCUMbL MALU 8 IKCHIAYAMAYUU.

Knrouegwie cnosa: msaea, 2pys, npogunv nymu, ma2oeas XapaKmepucmurd, pexicum pabomol.

Annotation. The article considers the load from the wagon wheelset on the rail, which affects
the main resistance to movement and varies widely depending on the transported goods; traction
modes in operation.

Key words: traction, load, track profile, traction characteristics, operating mode.

Pexxumpl Tru B 3KCIUTyaTaliy o0ycIOBIIEHbI IEPEMEHHON BHEIIHEW HAarpy3Koi, 3a/1aBaeMoit
TATOBBIM IPUBOJIOM TEIJIOBO3a B 3aBUCHUMOCTH OT CONMPOTHBIICHHUS JABWKEHUIO MOE€3]1a, YIIPABIISAIO-
IIUX BO3JEHCTBHI MAIIMHUCTa W CHCTEMBl aBTOMATHUYECKOTO peryiaupoBaHus. CONpOTHBICHUE
JBM)KEHUIO M3MEHSIETCS Ha MEePeBAIMCTOM Mpoduiie MyTH, TP U3MEHEHUN CKOPOCTH M 3aBUCHUT OT
Macchl noesfa. Macca 1oe3ioB Ha OTHOM M TOM € y4acTKe MOXET UMETh OTKJIOHEHHs OT ycCTa-
HOBJICHHOM MacChl M3-3a TOTO, YTO COCTaBbl HE (POPMHUPYIOT ¢ aOCOIIOTHOM TOYHOCTHIO U OOJIb-
IIMHCTBO COCTAaBOB HE B3BelIMBaroT. CTaTuyeckas Harpys3ka OT KOJECHOW Mapbl BaroHa Ha pesbe
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BJIMACT HAa OCHOBHOC COIIPOTUBJICHUC IBUKCHUIO U KosebIeTcs B HIWPOKUX IMPEACIaxX B 3aBUCUMO-
CTH OT IIEPEBO3UMBIX I'Py30B. B cocTaBax 0OBIYHO HETIOCTOSIHHO COOTHOILIEHUE OYKCOBBIX MOIIINII-
HUKOB Kau€HHSI U CKOJIBLKEHUS, YTO 00YCIOBIMBAET Pa3IMUHBIC XO0BbIE CBOWCTBA ITOE3/10B.

Takum obOpas3om, ruraH GOpMHUPOBAHUS, CTPYKTypa I'PY30MOTOKOB W BaroHOIOTOKOB MOTYT
BJIMATH HA TATOBYIO HArPY3Ky M pEeXUM pabOThI TeI0BO30B. [10 ycnoBusiM opranu3anuu JBUKEHUS
M0E€37I0B YUCJIO ¥ MECTa OCTAHOBOK IOE370B MOTYT M3MEHSTHCS, YTO CO3/IACT PA3IMYHbIC TATOBBIC
Ha-TPY3KU IPU TPOTAHUH C MECTA U Pa3TOHE MOE3/I0B.

Konebanus TsroBoil Harpy3ku BO3HHKAIOT TAKXKe MPH CpabaTHIBAHUN pelie MEepexosia U pelie
OOKCOBaHMs, IPU BKIIFOYCHUU W OTKIIOYCHHUH KOMIIPECCOPA, IPU OTKPHITUU U 3aKPBITHH JKAITIO3U
XOJIOMWIIBHHUKA, P U3MEHEHHWU TEMIIepaTyphl, AaBJICHUS M BIAKHOCTH Bo3ayxa. [Ipu nBrkeHnn
Ha MCPCBAJIMCTOM HpO(i)I/IJIe IMyTH MAlIWHHUCT HOI[GI/IpaeT TAKHUC MPOMCKYTOYHLIC IMO3HMIHUU KOH-
TpoJUIepa, IPU KOTOPBIX MOXKHO JIOCTUTHYTH PABHOBECHSI MEXKIy CHIJIOW TATH U CONPOTHUBICHUEM
JBIKEHUIO HA YPOBHE JOIYCKa€MBIX CKOPOCTEH. ECTECTBEHHO, UTO PEXUMBI TATM Ha MPOMEXKY-
TOYHBIX TMO3UIMAX KOHTPOJUIEPA MAIIMHUCTA, T.€. €3/1a Ha YaCTUYHBIX TATOBBIX XapaKTEPHUCTHKAX,
SABJIIIOTCA JOMUHUPYIOIIHMMU B YCIIOBUAX SKCILTyaTallluH.

[Tpy M3MeHeHHH MO3WIMK KOHTPOJIEpa MPOUCXOAUT CTYIIEHYATOe PEryJUpOBAHUE YACTOTHI
BpAIEHHUS KOJICHYATOTO BaJla U MOUTHOCTH JU3EJIS, YTO TIOPOKIAET MEPEXOTHBIC TIPOIIECCHI B SHEP-
TOCHJIOBOW CHCTEME TEILUIOBO3a.

W3BecTHO, 4TO TO3UIMKM KOHTpoJuiepa m3MeHsroTcss 30-60 pa3 3a wac paboThI, NEpeBOJ
C HM3IIEH MO3MIMH Ha BBICIIYIO MPOU3BOIUTCS 8-12 pa3, a cymMMapHOE BpeMs IEepPEeXOJHBIX Hpo-
LIECCOB MarucTpaibHbIX TEII0B030B Aocturaer 20 %, a MaHeBpoBbIX Jox0auT A0 40 %. Ecnu xe
MAaIIMHUACT HE M3MEHHT IO3UIMI0 KOHTPOJUIEpA MPU BO3POCIICH HArpy3Ke, TO PEryiasiTop 4acTOTHI
BpalICHuA Bajla AU3CJIA YBCIIMYUT ITOJAa4y TOIIMBA U JU3CJIb HAYHET pa6OTaTI> 10 HarpysquOP’I Xa-
PaKTEpPUCTHKE B TOPAIKE CaMOpPEryJlupoBaHus. Takum o0pa3oM, NEepexOHbIE MPOLECCHl HMMEIOT
MECTO JJa)kKe TPU HEU3MEHHOW MO3HMIMU KOHTpoJuiepa MamuHucTa. CieoBaTebHO, 3aaHHbIA pe-
’KMM paOOTHI eIlle He 03HAYACT CTAMOHAPHOCTH MPOLIECCOB SHEPTOCUIIOBON CHCTEMBI TEIIJIOBO3A.

PesxxuMer pa6OTBI Ha YaCTUYHBIX XapPaKTCPHUCTHUKAX W B MCPCXOAHBIX IMPOHCCCaxXx OKAa3bIBAIOT
OoJb1IIO€ BIMSHUE Ha CTENEHb MCIIOJIb30BaHMs MOIIHOCTH M SKOHOMHYHOCTH TeruioBo30B. Hampu-
MCp, pacxXxoa TOINIMBA HA YaCTUYHBIX XaPAKTCPUCTUKAX U IEPEXOAHBIX MPOIECCax COCTABJIACT B CO-
BOKYITHOCTH OKO0JIO 85% 00111ero pacxoja.

Taxum 00pa3zom, HArpy3KH U PEKUMBI TATH HEPA3PhIBHO B3aUMOCBs3aHbl. PesxuM paboTsl qu-
3eJIs1 XapaKTepu3yeTcsl Harpy3Koi, 4acTOoTON BpallleHHs BaJla, MapaMeTpaMu TEIUIOBOTO COCTOSHUS
" YACJIBbHBIM pacXoJ0M TOIJIMBA. Hany3Ky AU3ECJId KOJIMYCCTBECHHO OICHHUBAIOT KPYTAIIUM MOMCH-

M p
TOM ¢ WJIN SKBUBAJIEHTHBIM €My 3(()EKTUBHBIM JaBJIEHUEM * ¢ .

UF

Pexxum paboThl TATOBOM mepenadyu OLIEHUBAIOT TOKOM Harpys3Ku I , II HaIPsDKEHUEM ,
TATOBOI'O T€HEPATOpPa, CTENEHbIO OCNIa0JIeHns1 BO30YK/I€HUS TATOBBIX JIBUraTeseH, K.I.J. nepeaadyn
U CKOPOCTBIO JBUKEHUS TEIII0BO3A.

VY4yecTh pakTudecKkue Harpy3Ku B HKCIUTyaTalllK, U3MEHSIOLIUECS MO/ BIUSHUEM MHOXECTBA
(akTOpOB, UMEIOIIUX CITy4yalHBIM XapaKkTep BOSHUKHOBEHUS, HE MPEJICTaBIsIeTCs BO3MOXKHBIM. [1o-
3TOMYy (aKTUYECKUE HArpy3KH, a 3HAYUT, U PEeXKUMBbI pabOThl TEIJIOBO30B B 3KCILTyaTallkd MOTYT
CYIIECTBEHHO OTIMYATHCS OT pacdyeTHBIX. UTOOBI HE JOMYCTUTh BOSHUKHOBEHMS HEUCIPABHOCTEH
JIOKOMOTHBOB OT MEPErpy30K, MapaMmeTpbl paboyMX PEeKUMOB JU3ENs HE JOJDKHBI BBIXOIHMTH 3a
IIpEAEIIbl OTPAHUYUTEIIEHON XapaKTEPUCTUKHU.

PexxuM MakcMMalTbHOW Harpy3Ku ONPEIENIeTCs YCTAaHOBIEHHBIMHU JUIS KaKAOrO THIA JHM3EIIs
MaKCUMaJIbHBIMHM YaCTOTOM BpallleHHs KOJIEHYaToro Bana u 3(pPeKTHBHON MOLTHOCTHIO, yCTaHABIMBA-
€TCsl 3aBOJIOM-M3TOTOBUTENEM U (PUKCUPYETCsl IUIOMOMPOBAHUEM PEHKHU TOIIMBHOT'O HAcOCa Ha YHOpeE.

3aBHCUMOCTh MOIIIHOCTH OT YacCTOTHI BPAIEHUS KOJIEHYATOro Bajla TU3eNs MpU HAauOOJbIIeH
LUKJIOBOM 110J]a4€ TOIUIMBA HA3bIBACTCS BHEIIHENW XAPAaKTEPUCTUKOM, KOTOpas CIIy)KUT BEpXHEHN Or-
PaHUYUTENBHON IPAHULIEH TOITYCKAEMBIX PEKHUMOB.

MaxkcuManbHOE JaBlIieHUE Ta30B padoyero IHKIIa P, MPUHUMAETCA B pacueTax MexaHudye-
CKO1 HaNpsHKEHHOCTH JIeTalIel U TaKXkKe SBJISETCS OTPAaHUYUTENIbHBIM TapaMeTPOM.
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MuHuMabHasg 1 MaKCUMallbHasl YacTOThI BpalllEeHUs BaJjla SBJIAIOTCS IPEIEIbHBIMU U yCTa-
HABJIMBAIOTCS 3aBOJOM-M3IOTOBUTENIEM C YYETOM Ha-J€KHOCTH BOCIUIAMEHEHHUS T'OPIHOYEH CMECH,
YCTOMYMBOCTU TOPEHMSI U BOZMOKHOCTH TPOTaHUs C MECTA I10€3/1a 3a/JaHHON MacCHhl.

Pabora nu3enb-reHeparopa B JAMana3zoHe JAONMYCTUMBIX HAarpy3o0K He TapaHTUPYET HaJeKHOU
paloThI B YCIOBHUSAX 3KCIIyaTallud MOTOMY, YTO MEPEXOIHBIE PEKUMBI COIPOBOMKIAIOTCS yXy/IIIe-
HUEM COCTOSIHMSI M pabouero mpoliecca, a Takxke paccoriacoBaHueM napamerpon. Hampumep, ycra-
HOBJIEHO, YTO M3HOC T'MJIb3 M MOPIIHEBHIX KOJEI BO3pacTaeT B 3-5 pa3 IO CPaBHEHUIO C U3HOCOM
npu paboTe B YCTaHOBHMBILIUXCS pekuMax. PaccoriacoBaHus BOSHUKAIOT W3-3a Pa3IMYHON IpUEMH-
CTOCTH JIM3€JIs1, TOIUIMBOIIOAAIONICH anmaparypsl 1 TypOoHaruerarens. [lpu yBenmuueHun Harpy3Kku
M3MEHEHME JJaBJICHUs HaJyBa M Ko3((uiueHTa n30bITKa BO3AyXa OTCTAaeT OT LMKJIOBOW I0OJa4u
TOIIMBA BCJIEICTBUE MHEPLUUOHHOCTH TypOoHarHerarens. Hapymaercs Takke paHee yCTaHOBHB-
HIMHCS TpoLecC TeMI000MeHa MeX/1y ra30BOH CMEChIO U CTEHKaMU KaMepbl cropanus. B pesynbra-
T€ TOIJIMBO CrOPAaeT HEMOJIHOCTHIO, BO3SHUKAIOT JBIMJICHHE W HarapooOpa3oBaHUE, MOBBIIIACTCS
TEMIIEPATypa BbITYCKHBIX IA30B, BO3HUKAET MEpErpy3Ka AU3EIs 110 TEIJIOBON HAPSKEHHOCTH.

Taxkum 00pa3oM, y TEIUIOBO3HBIX AM3ENEH ¢ HAaJJlyBOM MEperpy3ku MOTyT IPOU30UTH U MpHU
pa0boTe Ha YaCTUYHBIX XapaKTEPUCTUKAX B MPOLIECCE PE3KOT0 MOBBILIEHUS HArpy3KH, OCOOCHHO MpH
pasroHe noeszaa. 3aiep)KMBaHUE PYKOSATKHM KOHTPOJUIEpA HA KaKIOW IO3ULUU B TE€UYEHUE 3 € XOTA
U YBEJIWYHMBAET MPOJOJDKUTEIBHOCTh MEPEXOAHBIX MPOLECCOB, HO YITYYIIaeT KadyecTBO pabouero
porecca Au3els.

CMmeHa pexuMOB U aTMOC(EpPHBIX ITApaMETPOB B IKCILTyaTalluX OKA3bIBACT BIMSHUE TAK)KE HA
paloTy 3/MEKTPUUECKUX Iepeaay, 4YTo B CBOIO OYEpEb BIUAET HA MOIIHOCTb, CUIY TATH U HAJICK-
HOCTh TEIUI0OBO30B. HampuMep, TaxomeTpruyeckas cucTeMa aBTOMaTHYECKOIO YIPABJIECHUS TEILIO-
B030B TO3 He obecrieunBaeT yCTOMYMBOIO MOJIEPKAaHUS MOIIHOCTH JH3€JIb-TeHepaTopa MpH Ie-
PEMEHHBIX Harpy3Kax U KoJeOaHUSIX TeMIIepaTyphl BO3AyXa.

W3menenne temmepaTypbl OOMOTOK HE3aBUCHMOTO BO30YXKICHHS TATOBOTO TeHepaTopa Ha
1 °C usmeHnsier ero MomHoOCTh Ha 2-2,5 kBT. A Tak kak Temmeparypa oOMOTOK B 3KCILTyaTallUuu
MoxkeT noBelmarbes 10 100 °C, To MOIIHOCTH reHepaTopa 0yJeT OTKIOHAThCS OT HOPMAaTUBHON Ha
150-250 xBr.

[Ipu moBbILIEHUU TeMIlepaTypbl OOMOTOK BO30YIUTENsI CHUKAIOTCS TOK BO30YXAEHUS, Ha-
MpsDKEHNUE M MOIIHOCTD TATOBOI'O T'€HEPaTopa, HEIOUCIOIb3YEeTCd MOIIHOCTD Au3ens. [lpu Hu3koi
TeMIeparype OOMOTOK BO3pacTalOT TOK BO30YXIEHHS, HaINpsDKEHHWE W MOIIHOCTh TE€Heparopa,
CHIDKAETCS YacTOTa BPALLEHUS M MOIMHOCTH Au3eld. 1Ipn n3MeHeHun HanpsKeHHs BCIIOMOTaTelb-
HOTro reHepatopa Ha 1 B MomHoCTh TAroBoro reseparopa usmensercs Ha 20 kBr. C nosblieHuem
TeMmIrepaTypbl OOMOTOK J100OaBOYHBIX IOJIFOCOB BO3pAcTaeT pa3MarHW4HBarolee aeicTsue audde-
PEHIMAIBHBIX 0OMOTOK BO30YIUTENSI, CHUKAETCS MOIIHOCTh T'€HEPATOPA.

PacxoxneHne TemnepaTypbl 2JIEKTPUYECKUX MAIIMH B SKCIUTyaTallid M MPU HACTPOMKE JOCTH-
raeT 20-30°C, 4TO BBI3BIBAET CHMIKEHUE MOIIIHOCTU TeHepaTopa Ha 8-12 %, a kacaTeIbHON CHIIBI TATH
pacueTHOro pexuma — Ha 32-48 kH. B pesynbrare rucTepe3ncHbIX SIBJICHUI B MArHUTHOW LIEMIU BO3-
OynuTens HalpsHKeHUe TSAroBOro reHeparopa u3MeHsiercs Ha 5,5%. a mommHocTts — Ha 100 — 180 kBr.

JIJig 3aIUThl OT MEepPerpy30K M MOJIHOTO HCIOIb30BAHUSI MOIIHOCTH JU3ENsl MIPU KOJeOaHUsIX
Harpy3kd TpUMEHSIeTCSl y3€Jl aBTOMAaTHYEeCKOro peryiaupoBaHus MomiHoctd (APM) nausens-
rerepatopa. OgHako yzen APM perynupyer MOIMIHOCTh TOJBbKO Ha 15 mo3unuu kouTposiepa. OH
He o0ecrieynBaeT MOAJIeP>KaHMsl 3aJaHHOM MOIIIHOCTH M CHJIBI TSTU Ha MPOMEXKYTOUHBIX MMO3UIHIX
KOHTpOJIepa NpU U3MEHEHUM PEXHMMOB, BCIIOMOTaTEIbHBIX Harpy3o0K, 1apaMeTpOB BHEIIHEN cpe-
1Bl U TpebyeT TouHOM HacTpoiiku. Pabora y3ma APM Ha HMKHEH 4acTH rECTepe3UCHOM MeTIH 5B-
JI€TCS MPUIMHON HEBBICOKOW TOYHOCTH HACTPOUKH.

Jlyia orpaHuueHusl TOKAa TeHepaTopa U MOJHOTO WCIOJIb30BAaHUS CHIIBI TATH IO CLETJICHUIO
IIPY TPOTAaHUM C MECTA U Pa3rOHE MOE3/a CIYKUT CUCTEMa aBTOMAaTUYECKOTO PETyJINPOBAHUS IIyC-
koBoro Toka (APT). OgHako OorpaHUYeHHBIA TOK MOXKET UMETh 3HAYUTEIbHbIE KOJIEOaHUs BCIEACT-
BHE 3aBUCHMOCTH €0 OT TeMIIepaTypbl OOMOTOK TATOBBIX 3JEKTPOJBUTATENIEH U JOOABOYHBIX IMO-
JIIOCOB TSTOBOT'O T€HEPATOPA.
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VK 656.2
CEPTUOUKAIIMOHHBIE UCIIBITAHUA BYKCOBbBIX NIOAIIUITHUKOB

OmapoexoB A.K., MakameB A.C., CiiandexoBa K.K.
Exubacty3ckuii ”H)XEHEpPHO-TEeXHUYECKH HHCTUTYT MeHu akanemuka K.M. Carnaesa,
(r. Oxmbacty3, Pecnybnuka Kazaxcran)

Annomayusn. Komniexc cepmu@ukayuoHubIX UCHBIMAHULL 00NCEH 00eCneyums 6blNOIHEHUE
mpebosaHuli 6€30nacHOCmU NpU OONYCKe HA UHGPACMPYKMYPY POCCULUCKUX HCENEZHBIX 00PO2 HCe-
JIE3HOOOPOIAICHO20 MPAHCNOPMA, 8 MOM YUCAE U OYKC HCeNe3HOOOPONCHO20 NOOBUINCHO20 COCMABA,
npu KOmopom 6yoem omcymcmeosams HeOONYCMUMBIU PUCK, CBA3AHHBIU C NpUYUHEHUEeM 8pedd
HCUBHU UTU 300POBBIO SPANCOAH, UMYWECMEY PUIUYECKUX UTU OPUOUYECKUX TUY, d MAKICe OKPY-
arcaroweli cpede, JHCUZHU UTU 300POBbIO HCUBOMHBIX U pacmeHuil. B nacmosiwell pabome paccmom-
peHbl mpebosanus u npoyedypa cepmupuxayuu 6YKcosvlx NOOUUNHUKOE NOOBUINCHO20 COCABA.

Knrwouesovie cnosa: cepmupurayus, mexHuueckuti peciamenm, OyKcobl NOOBUICHO20 COCMABA,
0e30nachocmov 0BUMNCEHUS NOE3008.

Annotation. The complex of certification tests should ensure compliance with safety require-
ments for admission to the infrastructure of Russian railways of railway transport, including the
axle box of railway rolling stock, in which there will be no unacceptable risk associated with harm
to the life or health of citizens, property of individuals or legal entities, as well as the environment,
life or health of animals and plants. In this paper, the requirements and certification procedure for
box bearings of rolling stock are considered.

Key words: certification, technical regulations, rolling stock boxes, train safety.

ByKCBI SBIIIOTCS BaKHEUIIMMHU JIEMEHTAMU XOJOBBIX 4aCTEH JKEJIE3HOJOPOKHOTO IO IBHK-
HOTO COCTaBa, OT Ha/IeXKHOCTH KOTOPHIX BO MHOTOM 3aBHUCHUT 0O€30MacCHOCTh JIBUKEHUS MOE3/I0B.
Bykcbl pacnonaratorcss Ha medkax ocH M IpeoOpas3yloT BpallaTeabHOE JIBUKEHUE KOJECHBIX Map
B IIOCTYIATeIbHOE ABMKEHHE OJBHKHOTO COCTAaBa C HEOOXOAUMBIMU CKOPOCTSAMH.

BykChl BOCHPMHMMAIOT M IEPEAAIOT KOJIECHBIM IapaM CHJIBI TSDKECTH TPYKEHOrO Ky30Ba,
a TaKk)Ke TMHAMUYECKUE Harpy3KH, BO3HUKAIOLIUE MIPHU €ro ABMKeHUU. OHU NPEJOXPAHSIOT HIEUKH
OCH OT 3arpsiI3HEHUS U MOBPEXKJICHHUS. SBISAACH MECTOM pa3MEIICHUS NOAIINUITHUKOB, OHU OIPAHU-
YUBAIOT NPOOJIBHBIE U IONIEPEYHBIE IEPEMELICHUS KOJIECHBIX IIap OTHOCUTENIBHO PaMbl TEIIEKKH.

Bce BHOBB pa3paboTaHHbIE KOHCTPYKIIMHM OYKCOBBIX MOJIIMITHUKOB, MPU MPUEMOYHBIX, Ie-
PHOMYECKUX, TUMOBBIX U CEPTU(DUKAIIMOHHBIX HCIIBITAHUSAX JIOJIKHBI TIOJIBEPraThcsi KOHTPOJIIO Ka-
YecTBa U3rOTOBJIEHUS, HAJIEXKHOCTH M 0€30MaCHOCTH MX IKCILUTyaTall|H.

B nanHO#l craThe NpHBEAEH HEOOXOJUMBIM OO0BEM HCIBITaHUN OYKCOBBIX MOIIMITHUKOB
U METOJbl UX peajn3aliu, OnpeesieHHble HOpPMaTUBHBIMU JOKYMEHTaMH Ha MOJIIMITHUKH OyKCO-
BbI€ POJIMKOBBIE IIMJIMHIPUYECKHE U Ha Y3Jbl MOALIMITHUKOBbIE KOHMUECKUE OYKC JKEIEe3HOA0POXK-
HOT'O ITOJABUKHOT'O COCTaBa.

Bykchl 1omkHBI 0TBeYaTh TpeboBaHUSIM Oe3omacHOCTH. OTKa3bl M MOJIOMKH OYKCOBBIX Y3JI0B
MOJIBUJKHOTO COCTaBa MOTYT ObITh KaTacTpO(PUUECKUMHU JJISl JKU3HHU WIH 37J0POBbS TPpAXKAaH, JJIs
HMMYIIECTBA TPaX<AaH U FOPOJOB, a TAKXKE I OKPYKAIOIIEH CPEbl.

IlepeBo MOABMIKHOIO COCTaBa Ha UCHOJIb30BaHHE B OyKcaX KOHHYECKHX IHMOJIIMITHUKOBBIX
y3JI0B — OJIMH U3 MYTEH MOBBIMIEHHUS UX HAAEKHOCTU U SKOHOMHUYHOCTU. bonee 10 ner npoxoasr
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HKCIUTYaTAal[MOHHBIC UCTIBITAHUS PA3IMYHBIC TUITBI OYKC ¢ KOHHYECKUMH TOJIINITHIKAMHU KaCCETHO-
ro THIA KaK OTEUYECTBEHHOT0, TaK U 3apy0eKHOro Mpou3BoacTsa [1-2].

Ha naccaxupckux M Ipy30BbIX BaroHax HOBOI'O IIOKOJIEHHsS B OyKCOBOM Y3JI€ HCIIOJB3YIOT,
B OCHOBHOM, KOHHUYECKHE MOIIUITHUKHN. ByKChI Tpy30BbIX BarOHOB C OCEBBIMH Harpyskamu 25 u 60-
Jiee TOHH U NaCCaKUPCKUX BarOHOB JIOKOMOTHBHOM TATU U 3JIEKTPOIIOE3/10B Il CKOPOCTEH IBHXKEHUS
cBbiie 160 kM/4 000pyI0BaHbI TOIBKO KOHUYECKUMHU MOINIMITHUKAMH KaCCETHOTO THIIA.

Ha pucyHke noka3zaHO KOHCTPYKTMBHOE MCIIOJIHEHHE KOHUYECKOIO IMOALIMITHUKOBOTO Yy3j1a
C TIEpeIHeH KPBIIIKON C YeThIpbMs OoJiTaMu U ¢ 3araymkou. ['me 6a3oBeii nmogmmmauK (1) mpea-
CTaBISIET COOOM POJMKOBBIN KOHHYECKUH ABYXPSAHBIM MOAMUIHUK C OTPETYIUPOBAHHBIM OCEBBIM
BHYTPEHHUM 3a30pOM, COCTOSIIHMNA U3 HAPYKHOTO KOJIbLIa C JABYMsI JOPOXKAMHM KauyeHHMs, JIBYX
BHYTPEHHUX MOAY3JI0B U JUCTAHIIMOHHOI'O KOJIbLIA.

Pucynoxk 1. KoncmpykmusHoe ucnonmenue KOHU4ecKko20 NOOUUNHUKOB020 Y31a
€ nepeonell KpbluKoU ¢ YemvlpbMsi OOIMamMu U ¢ 3a21yUKOU

YnopHoe KonbLo (2) — 3TO JeTaib KperieHHsI KOHUYECKOTro MOALUIMITHUKOBOTO Y3714, MOHTH-
pyeMas Ha IWJIMHJPUYECKYIO IOBEPXHOCTh MPEANOACTYIIMYHON YacTH OCU KOJIECHOU mapsl U (UK-
CUpYIOIIasi KOHWYECKUI MOAIIMITHUKOBBIM y3€JI B OCEBOM HAIPABIICHUU, NPEAOTBpAIas KOHTAKT
BHYTPEHHET0 KOJIblla 6a30BOT0 MOAIIUITHUKA C TAITEIbI0 OCH KOJIECHOM Haphl.

KoHcTpykiust OyKC ¢ pOJIMKOBBIMU MOIIUITHUKAMHU CIIOKHAS U TpeOyeT 3HaYMTENbHO OOJIb-
e TOUHOCTH MpHU cOOpKE, HO 3TU OYKChl 00J1aat0T MHOTOYHCIEHHBIMU M CYILIECTBEHHBIMH JIOC-
TOMHCTBAMM B YaCTH CHUKEHMS CONPOTUBIIEHUS JBUKEHUIO BO BCEM JMANa30HE CKOPOCTEH, MaJo
3aBHCHUT OT MOTOJHBIX YCIOBUM U JUIMTEIHLHOCTU CTOSHKH U MPU TPOTAHUU C MECTA COCTABIISIET BCE-
ro 15% oT conpoTHBIEHMS MOAIINIHUKOB CKOJIBXXEHHUS, PAcX0] LIBETHBIX METAJUIOB JOBEIAEH 10
MUHHMYMa, PacXoJl CMa3KH MEHbIIE B 5-15 pa3, oTnagaeT HE0OOXOAUMOCTh B TIOBCETHEBHOM yXO/JI€,
TaK KaK eXXeJHeBHAas PeBU3Ms OYKC C pOJIMKOBBIMU MOIIMITHUKAMU HE TpeOyeTcsl.

[Ipu moaTBep:kIeHUU COOTBETCTBHs TpeOoBaHUSAM OezonmacHocTu OpraH Mo cepTUUKaAUN
UCIOJIb3YET PE3YyJbTaThl MPOBEACHHBIX HCIBITAHUM, B XOJAE€ KOTOPBIX NMOATBEpPXKAAETCA (WM HE
MOJTBEPIK/IAeTCs), YTO CEePTU(PHUKAIUOHHBIE MOKA3aTelH HUMEIOT JIOMYCTUMble 3HAYEHUs, Mpery-
CMOTPEHHbIE TOJJACPKUBAIOLUIMMHI CTaHJApTaMUd U UHBIMA HOPMAaTUBHBIMU JOKYMEHTaMH, YTO SIB-
JsIeTCsl JOCTATOUHBIM YCJIOBHEM COOJIOIEHUS TPeOOBAaHUI TEXHUUYECKUX PETJIAaMEHTOB, a TAKXKe pe-
3yNbTaThl AaHAJIN3a IPOU3BOJICTBA, TEXHUUECKOH JTOKYMEHTALUN U BU3YAJIbHOT'O KOHTPOJIS EpeUeHb
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cXeM cepTHU(UKALUU MPUBEACH B priiokeHnn Ne2 k texandeckum pernamentam TP TC 001/2011
u TP TC 002/2011 [3].

OcHOBaHMSIMH JJIs1 BBIAYM cepTU(UKATA COOTBETCTBUS TPEOOBAHHIM TEXHUYECKUX periia-
MEHTOB SIBJIIOTCS PE3yJIbTaThbl MPOBEACHUs CEPTUGUKALMOHHBIX UCIBITAaHUM B o0beMe, ompere-
neHHoM OpraHom 1o cepTu(UKAUN PEUICHUEM JKCIEpTa, KOTOPHIE MOITBEPKAAIOT COOTBETCTBHE
TOPMO3HOIO 00OpYyAOBaHUS TpeOoBaHMSIM TexHuUYeckux periaameHToB TC. B xoxe ucnblTaHuit
JOJDKHO OBITH MOATBEPKACHO COOTBETCTBUE HOPMATHBHBIM 3HAUCHHEM MO ACPKUBAIONINX TEXHH-
yeckue persiaMeHTbl TC cTaHIapTOB WM HHBIX HOPMATHBHBIX JJOKYMEHTOB [4-5].

OrneHka COOTBETCTBUS B COOTBETCTBUU CO CTaThEN 6 TEXHUYECKUX PEIVIAMEHTOB ITPOBOAUTCS
B (hopMe 0043aTeIbHOTO MOATBEPKICHHUS COOTBETCTBUS.

O0s3arenbHOE MOATBEPKACHUE COOTBETCTBUS JKEIE3HOAOPOKHON MPOTYKIIUN OCYIIECTBIIS-
erca B (hopMax cepTUPUKALMM U NPUHATHM JEKJIApalluyd O COOTBETCTBUM (AEKJIApUPOBAHUE COOT-
BETCTBHS).

[Tommunuuky KadeHus 11 OyKC KeJe3HOJOPOKHOIO MOJIBUKHOIO COCTaBa, KaK OIPEEIICHO
B npriiokenuu Ne3 k texandeckum pernamentam TP TC 001/2011 u TP TC 002/2011, noiexar
00s13aTeNIbHOMY MTOJTBEPKACHUIO COOTBETCTBUS B BUJIE CEpTU(UKALINY.

CepTudukanus OCyLIECTBISAETCS aKKPEIUTOBAHHBIM B HAllMOHAJIBHOM cUCTEME cepTUdUKa-
LIUM OPraHOM IO cepTU(UKALIMK Ha OCHOBAaHUM JJOTOBOPA, 3aKJIK04YaeMoro ¢ 3asgsureneM. GuHaHCO-
BbIE 3aTPaThl HAa MPOBEACHUE CEPTUPHUKALMU IPOAYKLHHU JIOKATCS Ha IUIEUM 3asBUTENS. 3asiBUTE-
JeM npu cepTudUKanuu (KTO MOJAET 3as8BKY Ha CEPTHU(PHKALNIO IPOAYKIUH U B JalbHEHIIEM MO-
KET CTaTh JepKaTesieM cepTU(UKATa COOTBETCTBHSI) MOKET OBITh 3apETHCTPHPOBAHHOE B COOTBET-
CTBHMHM C 3aKOHOJIaTE€JIbCTBOM IOCYapCTB-WICHOB TaMOKEHHOI'O CO03a Ha €€ TePPUTOPUU FOPUIH-
geckoe JIMIO ((pU3ndecKoe JIMIO B Ka4eCTBE MHIWBUAYAILHOTO MPEANPUHUMATENS), SBIISIOIICECs
M3TFOTOBUTENIEM WJIM MPOAABLIOM JHOO BBINONHAOLIEE (QYHKIMM MHOCTPAHHOI'O M3rOTOBUTENS HA
OCHOBaHUU JI0TOBOPA, 3aKIOYAEMOI0 C HUM B HacCTU OOECIEUEHUs COOTBETCTBHSI MOCTABIISIEMOMN
npoayKiuu TpedoBanusM Texuuueckux peraamerntoB TP TC 001/2011 u TP TC 002/2011 u B yac-
TH OTBETCTBEHHOCTHU 32 HECOOTBETCTBHUE MOCTABIIIEMOMN MPOIYKIUU TPEOOBAaHUSAM YKa3aHHBIX TEX-
HUYECKUX PETTIaMEHTOB.

JlaHHOE MOJI0KEHNE TEXHUYECKUX PErjiaMEeHTOB MPHU CEPTHU(PHUKALUU MOIINITHUKOB KaueHHS
i OYKC SKeJIe3HOJOPOKHOIO MOABHKHOTO COCTaBa SIBJISIETCSl BECbMa aKTyalbHbIM, TaK Hapsiay
C POCCUHCKUMHU M Ka3aXCTaHCKUMU MPOU3BOIUTENSMHU MOIIUITHUKOB Ha MOJIBUKHOM COCTaB ycTa-
HaBJIMBAIOTCS MOAMUITHUKY 3apyOeKHOTO IPOM3BOJICTBA.

PaccmoTtpum nponenypy npoBefeHus cepTUPUKALUU:

1. 3asBUTENb MPEJCTABISET B OpraH MO CepTU(UKAIMM 3asBKY Ha MPOBEJECHUE cepTH(U-
KalluM MOJLIUITHUKOB /7151 OYKC 5KEJI€3HOA0POKHOTO MOIBUKHOTO COCTaBa.

2. Oprad no cepTU(UKAIMKA MPOBOJIUT OLEHKY 3asBKU Ha MPOBEICHHUE CEPTUPHUKAIMH,
MIPUHUMAET PEIIEHHUS B OTHOILIEHUH YKAa3aHHOMW 3asBKU U HANIPABJISIET PEILICHUS 3asIBUTEIIIO.

3. Opran no cepTuuKay OpraHu3yeT MPOBeAeHNE UCTIBITAHNI 00pa3lloB MOAIIUITHUKOB
B aKKpEINTOBAaHHOW MCTIBITATEIHLHOM JJa00paTOpuH (LIEHTPE) IO I0TOBOPY.

4. Opras 1o cepTu(UKaUN TPOBOIHUT.

MIPOBEPKY COCTOSIHUS TPOU3BOJICTBA MPOAYKLNUHU UIH CEPTUDUKALINIO CUCTEMbI MEHEKMEHTA
KayecTBa JIMOO MPOMU3BOJICTBA MPOAYKIIUH, €CIIN ITO NMPETYCMOTPEHO CXEMON CepTHU(HUKALINH;

9KCIIEPTU3Y PE3YJIbTATOB HCHBITAHUI, SKCIIEPTU3Y NMPOBEPKH COCTOSHUS NMPOU3BOJCTBA MPO-
OYKUMU WIM CepTH(UKAIUU CHCTEMbl MEHEKMEHTa KadecTBa JIMOO MPOU3BOACTBA MPOAYKIIUU
(pu X MPOBEJCHUH);

9KCIIEPTU3Y APYTUX JT0KA3aTEIbCTBEHHBIX MaTEpUaIOB.

5. Opran no ceptuduKaly IPUHATHE PELIEHUs] O Bblaue cepTU(HUKaTa COOTBETCTBUS JIHOO
000CHOBaHHUE OTKa3a B BblJJaue cepTU(UKaTa COOTBETCTBHSL.

6. Opran no ceptudukay NpoBOJUT OPOPMIIEHHE, PETUCTPALIMIO U BhIIauy cepTudukara
COOTBETCTBHSI TMOO HAIIpaBJICHUE 3asBUTEIIO OTKA3a B BbJaue CepTH(HUKATa COOTBETCTBHSL.
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7. Opran no cepTu(UKAIUKA OCYIIECTBISIET B COOTBETCTBUU CO CXEMaMHU CepTU(UKAIMH WH-
CHEKIMOHHBIN KOHTPOJIb, @ TaK’K€ KOHTPOJIb MPUMEHEHUs! cepTu(uKaTa COOTBETCTBHS M €IUHOTO
3HaKa 00palIeHUs TPOAYKIIUH Ha PhIHKE TOCYJapCTB-4ICHOB TaMOKEHHOT0 COI03a.

AKKpeIuTaIus OpraHoB 1o cepTU(UKAINK 3TO OPHUIHATEHOE MPU3HAHUE OPraHOM I10 aKKpe-
IUTAUK (HAIMOHAIBHOM CHUCTEMOM aKKpEAUTAIMN) KOMIETEHTHOCTH (PH3HUUECKOTO WU IOpHIUYe-
CKOTO JIMLIA BBIMOJHATH pabOThI B ONpeeIEHHOM 00J1aCTH OLEHKH COOTBETCTBUSI.

Ha tepputopun Pecniyonuku Kazaxcran.

Uro kacaercss cepTHU(UKALUU MOAIIMITHUKOB KaueHUs JUisi OyKC >KEIe3HOIOPOKHOIO IO/I-
BIIKHOT'O COCTaBa, TO 3 MOCJIEJHUE JIET JeCATh MOATBEPKICHUE COOTBETCTBUS TPeOOBaHUAM Oe30-
MACHOCTU 3TOHM MPOIYKIHMH ObUIO MPOBEACHO B OpraHe cepTU(UKALUUA Ha KEJIEe3HOIOPOKHOM
TpaHcnopTe (eaepanbHOro OIHKETHOTO yupekaeHus «Peructp ceprudukanuu Ha (eaeparibHOM
KEJIE3HOJOPOKHOM TPAHCIIOPTEN.

Cepru¢uKaiuoHHbIe UCTIBITAHUS MOAUIMITHUKOB OYKC KEJIE3HOIOPOKHOTO MOJBUKHOTO CO-
CTaBa MPOBOJATCS AKKPEIUTOBAHHBIMU UCHBITATEIBHBIMU J1A00paTOpUsIMU (LIEHTPAMH), BKJIIOUEH-
HBIMU B ENWHBIA peecTp OpraHoB NO cepTH(HMKANNN U MCIBITATENLHBIX J1abopaTopuii (IIEHTPOB)
TamoxkeHHOTo cor03a U UMEIIINe HE00X0IUMYIO0 00JIaCTh AaKKPEAUTALIUH.

Cnucok nurepaTyphl:

1. ®denepalibHBIN 3aKOH O KEJIE3HOAOPOKHOM TPAHCIIOPTE.

2. Texunueckwii pernament TamoxenHoro coro3a TP TC 001/2011 «O 6e30macHOCTH xemnes3-
HOJOPOKHOTO MOJBUXKHOTO COCTaBa.

3. Texuuueckuii pernmament TamoxxenHoro coroza TP TC 002/2011 «O 0Ge3omacHOCTH BBICO-
KOCKOPOCTHOTO >KEJIE3HOJIOPOKHOTO TPAHCTIOPTAY.

4. TOCT 32769-2014 «llogmmnHUKy KadeHHsl. Y3JIbl TMOIIMITHUKOBBIE KOHHUYECKHE OyKC
KEJIE3HOAOPOKHOTO MOJABUKHOTO COCTaBay TEXHUUYECKUE YCIOBUSY.

5. TOCT 18572-2014 «Ilogmunuuku kaueHus. [loamunaukn OyKCOBbIE POITMKOBBIC IHIHNH-
JPUYECKHUE JKEJIE3HOI0POKHOTO TTOJABHKHOTO COCTaBa. TEXHUYECKUE YCIOBUSI.

6. Caiitr AO «Hay4HO-pOM3BOACTBEHHAs Kopropaiusi «YpanBaroHzaBoi»: http://ural-
vagonzavod.ru.

YK 624,131,2;2624:151;001.63
IMPUYNHBI PA3BUTHS ABAPUMHBIX OCATOK 3JAHUAM
HA IIBIVIEBATO-TJIMHUCTBIX I'PYHTAX PA3JIMYHOI'O THUITA
N CTEIIEHU 3ACOJIEHUA

VYnaiioaes b.)K., YHaii0aeB b.b., AGeyoBa A.A.
Exubacty3ckuii HHXEeHEepHO-TEXHUYECKH HHCTUTYT UMeHu akaiemuka K.M. Carnaesa,
(r. Dxubacty3, Pecnybnuka Kazaxcran)

Annomayusn. Ananuz npuyuH pazeumus a8apuiiHblx 0Ca0OK 30AHULL HA NbLIEBAMO-TUHUCHIBIX
2pyHmMax paznuyHo2o muna u cmenenu 3aconerus (3IIIT) nokazan, umo oHu 06YCIO8NEHbI HUSKUM
VPOBHEM NPOeKMUpPOBAHUs U YCMPOUCMBA OCHOBAHUL U (YYHOAMEHmMOo8 6e3 yuema cneyupuru npose-
JIeHUSL MHO2000pA3Usi 9MUX 8UO008 SPYHIOE 8 YCIOBUSX MEXHOLEHHO20 8030€liCBUSL.

Knroueevle cnosa: asapuiinvie degpopmayuu, ocaoxu, noomonjeHue, Quibmpayus, mexHo-
2eHHble 800bl, 3aMpPamol, 8blUelIA UBAHUE.

Annotation. An analysis of the causes of the development of emergency sediments of build-
ings on dusty clay soils of various types and degrees of salinity (ZPGG) showed that they are due to
a low level of design and installation of foundations and foundations without taking into account
the specifics of the manifestation of the diversity of these types of soils in conditions of anthropo-
genic impact.
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Key words: emergency deformations, precipitation, flooding, filtration, man-made waters,
costs, leaching.

upokomaciitabHasi 3aCTpoiika TEPPUTOPUM, CIIOKEHHBIX MbUIEBATO-TJIMHUCTBIMU TPYHTAMU
pasnuyHoro tumna u crenenu 3acosieHus (3I1I'T°) HHTEHCHMBHO TPOXOAMIN B CEPEANHE NPOILIOTO CTO-
netust (1900 r) mpu ocBoeHHMH IENMHHBIX 3emelb B Kazaxcrane. Ho mpobiema cTpouTenscTBa U 3KC-
rutyatanuu 31aaui u coopyxenuit (3C) na 3III'T obocTpuimch ToabKo B 70-€ TOBI MPOILIOTO CTOJIe-
TUSL B CBSI3U C TEM, YTO paHee MMOCTPOEHHbIE OOBEKTHI MPUXOWIN B aBapUIHOE COCTOSHHE B CBSI3U
C JJIMUTEIbHBIM MOATOIUIEHUEM 3aCTPOEHHBIX TEppUTOpHid. OrpOMHBIE IUIOIAAN PAHEE MATOBIIAXKHbBIX
3T okazanuck 06BoaHEeHHBbIMH. Halmronanoch pacTBOpeHUE, BhIIIEIAYUBAHUE U BHIHOC COIEPKU-
MBIX B I'pPyHTax OCHOBAHHUH, KakK JIETKO-, CPEJIHE- TaK U TPYJHOPACTBOPUMBIX COJIEH, & ATO IPUBEIIO
K UX PacCTPYKTHUPOBAHUIO, CHIKEHHUIO MPOYHOCTH, PA3BUTHIO JOMOJHUTEIBHBIX AeQOpMaluM MO
nercTByromei Harpy3kon. Ocanku 00BEKTOB MPOTEKAIN HEPABHOMEPHO, @ 3TO BBI3BIBAJIO PA3BUTHE
JOTIOJIHUTENBHBIX YCUJINM B MTOJI36MHBIX KOHCTPYKIUAX U IPUBONIIO K PA3PYILLIEHUIO.

JononuurtenpHas npodieMa ceszaHHas ¢ skcruryatanuei 3C wa 3IIIT, xopposueit KoHCT-
PYKUMH HYJIEBOTO LHMKIA. [[pakTHUEeCKH MOBCEMECTHO 3aCTPOEHHBIE TEPPUTOPHUM MOATOIUICHBI ar-
PECCUBHBIMU TPYHTOBBIMU (TEXHOT€HHBIMHU) BoJgaMH. ClieyeT OTMETUTH YTO B PECITYyOJIUKE B TOJBI
ctpoutensHoro Oyma (1900r) B HemocTaTOuHOM 00BbEME BBITyCKAIICS CYyNb()aTOCTONKHUNA IIEMEHT.

[Ipu crpoutenscrBe u npoektupoanuu Ha 3III'T, B 1900 roapl HenoCTaTOYHO BHUMaHUS yie-
JIS10Ch MCCIIEI0BAHUSIM CTPOUTENIBHBIX CBOWCTB 3aCOJICHHBIX TPYHTOB U 3allIUTE KOHCTPYKLUHU HYJe-
BOI0 1MKJIa 0T Koppo3upytouiero neiicrsus 31T u arpeccuBHbIX rpyHTOBBIX BoA. [lonoOHas crpou-
TenbHas nonuTuka npusena K Tomy uro B 31T rr. H. V3ensb, Ateipay [lbmvkent, Ixam0yn, Tapas,
banxam u z1p., ¢ Ha4a’I0M MaccoBOW 3aCTPOMKHU 3aCTPOECHHBIX TEPPUTOPHUIA HAOIII0JAIOCh UX TIOATON-
JIEHUE, BbIILIEIAaYMBaHUE TPYHTOB OCHOBAHMS U Pa3BUTHE YPE3MEPHBIX aBapuitHbIx ocanok 3C [1; 2].

Brnepssie (1970 r.) npobiemy 3actpoiiku u 3Kkciuryatanuu 3C Ha TEPPUTOPHUSAX CIOKEHHBIX
3II'T o6o3naunn npod. M.M.Uepkacos, npu obcrneaoBaHUN aBapUHHBIX OOBEKTOB BOJIM3M 03epa
banxam. beuto orMeueHo, yTo nedopManud 0ObEKTOB MPOTEKAIU MPHU KPAaTKOBPEMEHHOM U JUTH-
tenpbHOM 3amaunBaHuu 3III'T ocHoBanus BoJoW U OOYCIOBIEHBI TOMOTHUTENBHOU Aedopmarmeit
TPYHTOB U Kopposuei pyHaameHntoB. Ilpu oOcnenoBanuu aBapuUHBIX OOBEKTOB HAOIIOAAIUCH
MPAKTUYECKH MOJHOCTBIO pa3pylleHHble OETOHHBIE KOHCTPYKIMH HyJeBoro 1ukia. Hapsny ¢ pas-
BUTHEM NPOCAAKU U cyP(HO3NOHHBIMU OCATKaMU MPUUYMHAMH pa3pyLIEHUS TMOCIYX U HENPaBUIIb-
HBIH TOJI00P MIOTHOCTH U COCTaBa OETOHA, U3TOTOBJICHUE €ro Ha OOBIYHOM LIEMEHTE; IUI0X0€e Kayde-
CTBO M3TOTOBJIEHUS! KOHCTPYKIIUII; IOJTHOE OTCYTCTBUE MO0 HU3KOE Ka4YeCTBO aHTUKOPPO3UOHHOTO
Y THJIPOU30JIMPYIOIIErO MOKPBITHUS.

[Ipod. N.N. YepkacoB oTmeuan, uTo nedopMaliviy rpyHTOB B OCHOBaHUH OyIyT MPOIOJIKATh-
csl 10 TeX MOop, MOKa COAEpPKUMbIe B HMX COJIM HE OyAyT MOJHOCTHIO PACTBOPEHBI U BBIHECEHBI
¢unbTpauMOHHBIMU BojaMu. CHUXEHHE TNPOYHOCTH W moBbImeHHE nedopmupyemoctu 3III'T
C NMPEUMYIIECTBEHHBIM COJIEpKAHUEM THUIICAa OH OOBSICHSI U3MEHEHHSMH NPOTEKAIOIUMHU B pe-
3y/lbTaTe Pa3MATUEHUs U pa3MOKAHMSI COJIEBBIX KOHTAKTOB MEX/y YaCTUI[AMH U arperaTaMy rpyHTa
IIPY BOJOHACHIILIEHUH B MPOLIECCE MOATOIICHUS.

Cotpynuukamu Kapl'TV, npu yyactum aBTOpa nokiana B r.banxame Obul 00CieoBaH aBa-
PUIHBIN CKJIaJ CEPHOM KUCIIOTHI, BO3BEACHHBIN Ha 3arMIICOBAHHBIX IPYHTaX. bplIo ycTaHOBIEHO,
YTO BCJEJICTBUE MEPUOAMYECKOTO TOCTYIUICHUS YTE€YEK CEPHOM KHUCIOTHI M3 TEXHOJOTHYECKHUX
KOMMYHHKaIMM 3a 3-4 roja JKCIUTyaTalluM, 3arMIICOBAHHBIE IOJYCKaJIbHbIE TPYHTHl OCHOBaHUS
MIPEBPATUIINCH B «HU3BECTKOBYIO MYKY», @ BMECTO OETOHHBIX ()YH/IAMEHTHBIX KOHCTPYKIUI OocTajcs
TOJIBKO 1Ie0€Hb C OCTaTKaMM pkaBoW apmaTypbl. B mTore Oonblnas 4acTh CKiIaja paspyllanach
W CTajia HEPUTOIHOM I dKCIuTyaTanuu (pucynku 1; 2) [3].

Muorouncnennslie aBapuitabie neopmanuu 3C Ha 3III'T B nepuox 3actpoiiku r.)Ke3kasrane
owtmu otMeuensl H.A. Kopaunenko. Habmonanocs 6omee 15 cmygaeB aBapuiiabix nedopmanuii 3C,
a UMEHHO IIPOU3BOJICTBEHHOI'0 KOpIyca TOPOACKOTr0 MOJIOYHOIO 3aBOJA, 3aHus KOsl Ne28, an-
MUHUCTPATUBHO-IA00PaTOPHOIO KOPIyca MEACIIaBUIHLHOTO 3aBOJIa, KOpIyca paJuo-TelleleHTpa
u 1p. Bce aBapuitnble 00bexThl ObuTH pacnionokeHsl Ha 3IIIT conmepxamux JierkopacTBOpUMBbIE
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conu ot 0,5 1o 3,3%, u runc g0 50%. 3n1aHus HE UMENU KOHCTPYKTUBHBIX PEIICHUH, MOBBIIIALO-
IIUX UX JKECTKOCTh. [IpoekTupoBaHue BeOCh 0€3 yueTa MocaeACTBUN PH BO3MOKHOM 3aMaynBa-
Huu 3III'T B ocHOBaHMM arpecCUBHBIMU BOJIAMHU.

Pucynox 1. Paspywenue ckraoa ceproii kucromol BI' MK, 2. banxaw

Pucynox 2. Yacme cmenvl u oynoamenm, eckpoimulii wyp@om Ha asaputinom obvexkme « Ckiao cepuotl
xucnomol BI'MK» 2. banxaw (Mcxoonoe codepocanue eunca 6 epynmax ocHosanust boaee 10%)

ABapuiinsie neopmani 00HEKTOB OB YCTPaHEHHI ¢ 3aTpaTaMu, npessimatone 50% ot
HA4aJIbHOM CTOMMOCTH CTPOMUTENIBCTBA. 3JaHUE PAAUOTENIELIEHTPA, HA OCHOBAaHUM 3aKJIIOYEHMS TO-
CYAApCTBEHHOM KOMMCCHH, OBIJIO pa300paHO M OTCTPOEHO 3aHOBO, C IMPEBBIIICHHEM IIEPBOHAYAIb-
HOM cromMocTH 6oJiee 4eM B 2 pasa.

K HacrosmeMy Bpemenu B r.)Ke3kasrane v NpUJIEraloNIMX K HEMY IPUTOPOJHBIX TOPOAAX M IMO-
CeJIKax B aBapUHHOM COCTOSHMM HAXOIMUTCS LEIBIN Psijl KUJIBIX U MIPOMBIIUIEHHBIX 00BeKTOB [2]. Jlns
pa3pabOTKH COOTBETCTBYIOLIMX PEKOMEHIAINI 10 X BOCCTAHOBJICHUIO U PEKOHCTPYKIIMU TpeOyeTcs
KBaTM(UIMPOBAHHBINA cOOp M aHAIN3 MaTEpUaIOB IO OLEHKE MHXKEHEPHO-T€OJOIMYEeCKUX U TUAPO-
reOXMMUYECKUX YCIOBUI PErHOHA, Pe3yJIbTaTOB 00CIEA0BaHUS aBapUITHBIX 00BEKTOB U IIp.I1.

Uccnenoanus aepopmupyemoctu 31T ¢ mpeobnanatonum coaepkaHueM THIICAa BEJIOChH
non pykoBoacteoMm B.II. Ilerpyxuna B8 HUMOCII (r. Mocksa). beimo onpeaeneHHo 4TO BHIII e-
JlaYMBaHME TUIICA B TPYHTAaX OCHOBAHUS BEJET K YBEIUUYECHMIO TTyOMHBI C)KMUMaeMOMl 30HBI MOA
(GyHIaMEHTOM C OTBETCTBYIOLIUM YBEIMYEHHEM OCAIKH. AHAJIOrMYHas 3aKOHOMEPHOCTh ObliIa
yctanosieHa npod. M.IO. AGenessiM B 3III'T ¢ GonbmuM copepkaHHeM JETKOPACTBOPUMBIX
CoJIeH M B AKCIepuMeHTax aBTopa mpu BeimenaunBanuu 31T ¢ mpeobnanarommm conepkaHu-
eM KapOOHaToB.
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B.I1L. [lerpyxuHbIM OBLIO OMpEETICHHO YTO Yepe3 5-6 JIeT SKCIuTyaTaluH, 00bEKThl Ha 3arHIco-
BAaHHBIX I'PYHTax NPUXOJAT B aBAPUUHOE COCTOSIHUE B YCIIOBUSX JUIMTEIBHOrO mnoAaroruieHus. Ctou-
MOCTH PabOT 10 BOCCTAaHOBJICHHUIO OOBEKTOB MPUMEPHO PaBHA HAYAIBHON CTOMMOCTH UX CTPOHUTEIb-
cTBa. IHTEHCHBHOMY IIOJIbéMY YPOBHS TPYHTOBBIX BOJI CIIOCOOCTBYIOT YTEUKU M3 MH)KEHEPHBIX KOM-
MYHHKAIMI U TP MOJIMBE 3€JIEHHBIX HacaxaeHuil BOKpyr 3C. OCHOBHOM MPUYMHON OMpeAesisoeit
aBapuiiabie neopmartnu 3C, Hapsaay ¢ yrpadeHHoU HeomHopoaHocThio 31T B ocHOBaHUM MO cocTa-
BY U CBOICTBaM, SIBJISIETCSI PACTBOPEHUE U BBILIEIAUYMBAHUE B HUX KakK JIETKO, CPE/IHE, TaK U TPYAHO-
pacTBopuMBIX cojeil [1; 3; 4].

[Ipu ywactum aBTOpa AOKJIana ObUIM OOCIIEZOBAaHBI aBapHiiHbIe aedopMali HaOI0JaIiCh
B IIATHATAXKHBIX KUJIBIX AoMax T. banxam (1973 1), Kaparanaer (1978 r), r. H. Y3ens (1984 1.), npu
CTPOUTENLCTBE MIKOJBI B MpThIlickoMm paiione IlaBnomapckoit obmactu u ap. Ocaaku mpoTeKanu
C PacCKpBITHEM TpPEIIMH B HAPYXHBIX CTEHOK JI0 6 CM B pe3ysibTaTe HEpaBHOMEPHBIX Cy()Po3roH-
HBIX 0CaJJ0K, KOTOPbIE MPOSIBIIINCH IIPU CUCTEMATUUYECKUX YTEUKAaX BOJONPOBOJHBIX M KaHaIN3a-
LIMOHHBIX ceTel [4].

Bo MHorux permonax Kaszaxcrana, cioxennbsix 3III'T, BegyTcss HHTEHCUBHBIE METUOPATHB-
HbI€ pa0bOThI, HAOTIOAAIOTCS YTEUKU MTPOMBIIIJICHHBIX TPEAIPUITUN U 3aCTPOCHHBIX KUIIBIX MACCH-
BOB, YTO MPUBOAUT K (POPMUPOBAHUIO HOBBIX TOPU30HTOB I'PYHTOBBIX BOJI HACBHIIIEHHBIMH PAcTBO-
paMu MOHOB COJIM, KUCJIOT, 1ienodeil. Tak HampuMmep mociie BBOJA B dKCIUTyaTtanuio kaHana «Up-
Thi-Kaparanja» B HaCEJIEHHBIX MYHKTAX Ja)K€ TEX KOTOPbIE HAXOAWUJIHUCH OTICIIEHUU OT aKBaTo-
pun kaHaina (5-10 kM.), MHOTHE OJHO W JABYXdTa)KHbIe 37aHUs J1e(hOpPMUPOBAIUCH, & HEKOTOPHIE
MPUILIIM B MOJIHYIO HEIPUTOJIHOCTh BCIIEACTBUE Pa3BUTHUS aBAPUIMHBIX 0Ca/I0K IIPU MOABEME YPOBHS
TPYHTOBBIX BOJ, B CJIEICTBUM YTE€UEK U3 KaHaja.

Asapwuitasie gedopmarmu 3C Ha 3III'T Habmogarorcs He Tonbko B Kazaxcrane, HO u B PD,
Ha YKpauHe, B pecriyonukax Cpenneit A3uu U Ipyrux peciyoiukax.

XapakTepHbIM MMPHUMEPOM MOXKET MOCITYKUTh Iedopmanus KoTenbHoi B T. HaBou (Y30eku-
ctan), Bo3BeneHHou Ha 3III'T ¢ mpeobnamaromum coxepkanueM runca. OOBEKT Mmocie Mmycka
B AKCIUIyaTalMI0 IKCIUTYaTUPOBAIOCh HOPMAJIbHO, JONOJHUTENBHBIX Pa3BUTUI OCaZ0K HE HabIIo-
nanock. OmHako uepe3 15-20 net Ha paccrostHu S0M OT KOTENbHOM ObLTa BO3BeACHA 1aM0ba, orpa-
JKJIaolas MCKyCCTBEHHbIN BojoeM. [lo mepe 3amosiHeHus BojoeMa Hadajach (pUIbTpamus BOJIbI
yepe3 TeJo JAaMObl B OCHOBaHUE KOTelbHOU. [IpakThuecku cpa3y ke HabI0AaIoch pa3BUTHE J0-
MOJHUTENIBHOM OCaJKHU KOTEJIbHOW, MPUYEM B TOM YacCTH 3[IaHMs, KOTOpas MpHIerajia K BOJOEMY.
I'opu30HTaNBHBIN MOTOK BOABI U3 BOJOEMA BBI3BAJT Pa3MArYE€HUE U BBIHOC COJIEM U3 TPYHTOB OCHO-
BaHUS KOTEJIbHOM, 4TO MOCIYKUJIO pacTPYKTHUPOBAaHHE TPYHTOB B OCHOBAHWU M Pa3BUTHEM JOTOJI-
HUTEIBHON OCaJKu 00BEeKTa MojA Harpy3koil. B nanpHelneMm u3-3a pa3MbiBa 1aMObl BOj0eM ObLI
OCYIIIEH, M Yepe3 ONpeIeNIEHHOE BPeMS TPEKPATHIINCh OCAIKK 30aHus. [4]

Orpomusle miomanu B LlenTpansabix Ke3buikymax (Y36ekuctan, TypKMEHHCTaH) CIOKEHbI
3II'T MomHocThIO 10 15-20M. 1o 3eMHON MOBEPXHOCTH OTMEYAETCs Pa3BUTUE TPEIIMH, U pa3BU-
THE aBapuiHbIX ocanok 3C BO3BENEHBIX HA ATUX I'pyHTax. [IluprnHa pacKkpbITHs TPEVH U3MEHSET-
Cs OT HECKOJIBKUX CAHTUMETPOB 110 1.....1,5M, a nyinHa oT 1...3 METpPOB 10 HECKOJIBKHX COTEH MET-
poB. IIpod. . A. MaBasHOBBIM OBIJIO ONIPENIENIEHO, YTO YACTh 3TUX TPEIIMH MOSABUIIOCH O] BO3ICH-
CTBUEM TEKTOHUYECKHUX MTPOLIECCOB, a APYyras BO3HUKIIA B Pe3y/IbTaTe TEXHOIT€HHOTO BO3ACHCTBHUSL.

IIpu pacTBOpeHMM U Pa3sMAT4CHUH COJIEH B TPYHTaX OCHOBAHUW aBapUMHBIX 3[aHUMN, BO3BE-
nennbix Ha 31T ¢ mpeobnagarouM coaepkaHueM KapOOHATOB W THIICa, OTMeUeHbl B EpeBane.
B OCHOBHOM 3TO YETBIPEXATAXKHBIE I0Ma C MPOJOJbHBIMM HECYIIMMH CTEHaMU M aHTHCEHCMUYE-
CKHMH >KeJIe300€TOHHBIMHM TOSCaMU 10 JIEHTOYHBIM OyToOeTOHHBIM (yHaameHTaM. PacueTrHoe
naBieHre Ha rpyHThl He Oonee 0,2 MIla. ABapuiiHble OCaJAKH OTJENbHBIX 3AaHUN ObLIM 3apUKCH-
POBaHBI YK€ B TIEPBBIC TOJIBI AKCIUTyaTaIlH, a uepe3 5-8 JeT ocaaku MpuoOpeTr MacCOBBIN Xapak-
Tep. B nanpHeiimeM aBapuiiHbIM JedopmanusM mnoasepriock 6onee 100 31anuil, yeTsipe U3 KOTO-
PBIX IPUILIOCH pa3o0paTh. B mociencTBun ObII0 MPUHSTO pelIeHHe 0 IeMOHTaxe eie 18 3manuil.

OO6cnenoBanue, peMOHT U BOCCTaHOBJIEHHE aBapUHHBIX 3/1aHMid B . EpeBane mpeBbIcHIIO 3a-
TpaThl HA UX TIEPBOHAYAIBLHOE CTPOUTENHCTBO. [IprunHON aBapuitHBIX nedopMaruii mMoCIyKuil U3-
obIToK KapOonaroB u rurca B 3[1I'T ocHoBanwms (10 50%), BbIlIeTauNBaHNE KOTOPOTO B YCIOBHUSIX
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HEIMPEPHIBHOTO 3aMaulBaHUs MPUBEJIO K HEPABHOMEPHBIM OcajkaM. MakcuMalbHasi pa3HOCTh BEp-
TUKAJIbHBIX TEPEMEIICHUIN AJIEMEHTOB OTIIENIbHBIX KOHCTPYKIMU 3aaHus nocturia 30 cMm B mpeze-
JIaX TOJIBKO OJTHOM OJIOK CEKIIHH.

3akuouenue. [IpuurHa pa3BuUTHs aBapuHBIX JIedopMaiuii 3JaHUNH U COOPYKEHUH B MPO-
L[ECCE IKCIUTyaTaluU 3TO CIEJCTBUE HU3KOTO Ka4eCTBa IPOEKTUPOBAHUS U cTpouTenbeTBo Ha 3III'T
0€3 JT0CTOBEpHOr0 MPOTHO3a U y4eTa crnelupuIecKrX MPOSBICHUN 3TUX TPYHTOB, a UMEHHO CHHU-
KEHHE HECYIIeH CIIOCOOHOCTH, MOBHIMICHUS Ae(POPMUPYEMOCTH U KOPPO3UOHHON aKTHBHOCTH MPHU
MOATOIUIEHUH 3aCTPOEHHBIX TEPPUTOPUN TEXHOTCHHBIMH BOJIAMHU.
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1. AGenes M.1O., [IxymameB Y.P. «CTpouTenbcTBO Ha 3acoieHHBIX TpyHTax» MUCH nm.
akan. B.B. Kyiiopimesa, 1978 — 45 c.

2. ImXeHepHO-Te0J0rnYeCcKre U3bICKaHUs 3acojieHHbIX TpyHTOB LlentpansHoro Kazaxcrana
U METOJ CTPOUTENbCTBA HA TAaKUX I'pyHTaX. Te3. TOKIaJA0B Ha HAy4YHOU KOHBepeHuuu — Kaparan-
na, 1981 r.— 76 c.

3. VuaiibaeB b.)K., YnaiibaeB b.b. ®ynnamentoctpoenue Ha 3aconeHHbIX rpyHTax (Teopus u
npaktuka); MoHorpadus — Anmmatel. TechSmith, 2018. — 192 c.

4. lerpyxun B.II. CtpoutenbcTBO COOpYKEHUN HA 3aCOJIEHHbIX IpyHTax. M.: Ctpoitnzaar,
1989. — 264 c.

VJIK 624.1(075): 624.151; 001.63
ONTUMMU3ALMSA TEXHOJIOTAU ®YHIUPOBAHUA B MBLIEBATO-TJIMHACTBIX
TPYHTAX PA3JIMYHOI'O TUIIA Y CTEITEHM 3ACOJIEHUS

VYnuaiioaeB b.)K., YnaiioaeB b.b., Twae6aes M.C., leaxos JI.Il., Eckenaupos /1.b.
ExunbacTy3ckuil MH)KeHEepHO-TEXHUYEeCKUI MHCTUTYT uMeHH akaaemuka K.M. Carnaesa,
(r. Oxubacty3, Pecnybnuka Kazaxcran)

Annomayusa. Teppumopuu, crodxcenHvle nbviieeamo-2AUHUCIMbIM SPYHMOM PA3IU4H020 MUnd
u cmenenu 3aconenus (3III'T) wupoxo pacnpocmpanensvt na zemnom wape. Cneyuguyeckue npo-
AGNEHUSL IMUX SPYHMOB 8 OCHOBAHUU — KOPPO3UOHHAS AKMUBHOCMb, CYp@Po3uoHHas cocumae-
MOCMb, NPOCAOOYHOCMb, CHUNCEHUe Hecyweli CnocoOHOCmU npu  ONUMENbHOM  VEIAHCHEeHUU
U urbmpayuu MmexHo2eHHbIX 800 OCIONCHAIOM NPU NPOEKMUPOBAHUU 8bIOOD MEXHOIOSUU U KOH-
cmpyKyuu 015 ycmpoucmea ocHosanus, yynoamenma. Ilpeonosicena 610K-cxema aneopumma on-
MUMAILHO20 8bI00PA 6apUAHMA YCMPOUCmMEa ochosanus u hynoamernma 6 3111T.

Knwoueswie cnosa: ¢pynouposanue, conu, kopposus, cyggosus, muneparusayus, mexHo2eH-
Hble 800bl, KOHYEHMPAYUsl, KIACCUDUKAYUSL.

Annotation. Territories composed of pulverized clay soils of various types and degrees of sa-
linity are widespread on the globe. The specific manifestations of these soils in the base — corrosion
activity, suffusion compressibility, subsidence, reduced load-bearing capacity during prolonged
humidification and filtration of man-made waters complicate the choice of technology and design
for the foundation and foundation. A block diagram of the algorithm for the optimal choice of the
device of the foundation and foundation in the ZPG is proposed.

Key words: foundation, salts, corrosion, suffusion, mineralization, technogenic waters, con-
centration, classification.

Oo6mmpnsle miomanu pecnyonuk Cpeaneit Asuu, Kazaxcrana, Poccun, Ykpaunsl, Kapkasa,
ctpan Ucnamckoro mupa, Kuras, Uanuu, JlatuHckoit AMEpUKH U JIp., COTJIACHO OOIIETPUHATON
KJIacCU(PUKAIMKA TIO COJEP’KAHUIO JIETKO- M CPEIHEPACTBOPUMBIX COJICH, XapaKTepU3YIOIMIHNX Kak
3acoJieHHble TPpyHThL. K 3TO# e KaTeropuu rpyHTOB Mbl HpPEJIaraéM OTHECTH TEPPUTOPHH, CIIO-
YKEHHBIE NBUIEBATO-TJIMHUCTBIMU TPYHTAMHU PA3IMUHOrO THma u crenenu 3aconenus (3I1IT), c mpe-
HMMYILECTBEHHBIM COJIEPKAHUEM TPYIHOPACTBOPUMBIX cojieil (>10%) u He3HAYUTENbHBIM MPUCYT-
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CTBHUEM JIETKO- U CPEIHEPACTBOPUMBIX coiiet (<5%), KOTOpble IHUPOKO PaCIPOCTPaHEHBI B PeCIyO-
nukax cpeaHed Asuum u Kazaxcrana [1; 2; 3].

I'enesuc u QanroHHbIE YCIOBUS COJCHAKOIICHUS B TUX PErHOHaX OOYCIIOBJICHBI PE3KOKOH-
TUHEHTAJIBHBIM U KapKUM KIMMATOM, OOJbILION pa3HUIEH MEXIy KOJIUYECTBOM OCAIKOB M UX HC-
napsiemocteio. 3III'T ¢gopmMupoBanuch B TEUYEHHWE MHOTOJIETHETO MEPHOAA B YCIOBHSIX CYXOTO
U JKapKoro KJIMMaTa, IpU HU3KOM BIJIAXKHOCTH, a IOTOMY COJIEBAs IEMEHTALIMSI YaCTULl U arperatoB
Croco0CTBOBaIa COXPAaHEHUIO WX CTPYKTYPHOU CBs3HOCTH W HemoyrotHeHHoctu. s 3IITT xa-
paKkTepHa HU3Kasi €CTECTBEHHAs BJIAXXHOCTh U MOBBILIEHHOE COJIECOJAEP)KAHUE, BBICOKAsA IPOYHOCTh
B €CTECTBEHHOM MAJIOBJIAKHOM COCTOSIHUU.

Cnemuduueckue nposisienus [T — koppo3noHHass akTHBHOCTh, Cy(pQo3uOHHAs CIKUMae-
MOCTB, IPOCAaJOYHOCTh, CHIYKEHHE HECYIIel CIIOCOOHOCTH MpH YBIAXKHEHUH, KOTOPhIE 0COOEHHO
aKTUBHO IPOSBIIAIOTCS B YCIOBUSX TEXHOTEHHOTO BO3JAEHCTBUS (yBJIaXXHEHHUE, JJIUTEIBHOE MOATO-
IUIeHHEe, (PUIBTPAIIMOHHOE BO3ACMCTBHE XMMUYECKOTO COCTaBa M KOHLIEHTPALIUS TEXHOTEHHBIX BOJ
U T.JI.) ¥ IPEACTABISAIOT ONPECICHHbIE CIIOKHOCTH MPU MPOEKTUPOBAHUH, 3aCTPONHKE U IKCILTya-
Taluu 00BEKTOB Ha ATUX rpyHTax. OO0 3TOM CBHAETENHCTBYIOT MHOTOYHMCIICHHBIE aBapuu 3JaHUN
u coopyxenuii Ha 3III'T B r.r. EpeBane, /[)xe3ka3rane, Bonrogoncke, 3anopoxse u zip.

CreneHp MUHEpaIU3alUl U XUMHUYECKUIA COCTaB IPYHTOBBIX (TEXHOI€HHBIX) BOJ Ha 3aCTpPO-
€HHBIX TeppUTOpUsX, ciiokeHHbIX 3III'T B ocHOBHOM ompenensieTcs MUHEPaIOrHueCKUM COCTaBOM
TPYHTOB, JIeXKAIIUX HA MYTH (UIBTPAIIMN BOJbI, a TAKKE KOJIMYECTBOM OCAJKOB U KIMMATHUECKH-
MU YCIIOBUSIMH pEruoHa. [ 3TUX BOJ TUINUYHBIM SBJISIETCS] MPUCYTCTBUE MOHOB JIETKOPACTBOPH-
Mbix coneit Tuma: NaCe, MgCe2, MgS04, CaSO4, NaSO4, NaCO3, nubo manas MUHepaIu3anus
BOJI THIPOKapOOHATHOHATPUEBBIMU H PEXkKE CYNb(haTHO-HATPUEBBIMU coysiMu (Tabmuma 1) [2; 3].

B ycioBHsX MaccoBOM 3aCTPOMKHM TEPPUTOPUM TPOMBILUICHHBIMH, COLMAIIBHBIMU U KUJIBIMU
00BEKTaMU, XUMHUYECKUN COCTaB U KOHIICHTPAIUS IPYHTOBBIX BOJI OIMpEesieTcsl yTeYKaMu U3 WH-
KEHEPHbIX KOMMYyHHUKauuil. Colep:kaHue cojieil U3MEHAIOTCS B IIMPOKUX Ipelesax OT MPECHBIX
(4r/m) u go conensix (60r/1), a B OTACNBHBIX MECTaX COJEp)KAaHUE COJIeH B IPYHTOBBIX BOJAX AOC-
turaer 150-200 r/n B n.r.1. Kynbcapsl, Tenrus, r. H.V3ens (3amagusiit Kazaxcran). Cpenu 3aco-
JIEHHBIX BOJI MO’KHO BCTPETHUTb JIMH3bI C IPECHOM BOJOM.

XapakTepHbIM SIBJISIETCS] ITOCTETIEHHOE MOBBILICHUE COJEPKAaHUSl COJIEd B IPYHTOBBIX BOJAX
C IIyOUHOM.

Tabruya 1
XHWMHYECKUH COCTAB IPYHTOBBIX BOA B I'. H.Y3eHb
Na Ot 218 mr/n (ckB.278) no 11621 mr/n (ckB. 349)
Conepxanue Mg Ot 117 mr/n (ckB.271) mo 2590 mr/n (ckB. 349)
HMOHOB Ce Ot 113 mr/it (ckB.271) no 16311 mr/n (ckB. 349)
SO4 Ot 1753 mr/n (ckB.267) no 13530 mr/xn (ckB. 349)

ITpumeuanue: ponaoeie Mmarepuansl Kas['N3, Kapl N3

Jannpie (Tabnuna 1) CBUAETENHCTBYIOT O TOM, YTO XMMHUYECKHUH COCTaB MpPOO BOJBI, OTO-
OpaHHOW B OJTHO U TO € BPEMsI U3 PA3INYHBIX CKBOXHH U TMPAKTUYECKU C OJHOW TTyOWMHBI HA OT-
HOCHUTEIFHO HEOOJIBIIOM Y4acTKE MECTHOCTH MMEET 3HauuTelbHble pasnuuus. ConepikaHue oc-
HOBHBIX MOHOB B MP00ax BOJIbI, OTOOPAHHBIX U3 OJM3JICKANTUX CKBAKWH, KOJEOJIETCS B OOJIBIINX
mpeenax, 4ro o0bsicHseTcs 6ombinoi HeoqHopoaHocThiO 31T Mo mnommany u rmyouHe.

XapaxkTep 3acofieHusi TPYHTOBBIX BOJ BEChbMa pa3iW4eH, HO HauOoJee TUIMUYHBIM SBISETCS
XJIOpUTHO-CYyNb(aTHOE 3acoyieHre. B ycrmoBusSX BO3IEHCTBHS 3THX BOJI kene300eToHHble (pyHma-
MEHTHI TIOJIBEPKEHBI JCHCTBUIO TIPOIIECCOB CYIb(haTHOMN, MarHe3UadbHOM, U B PsJe CIIydaeB KOppo-
3UH KPUCTAILTU3allM HOBOOOpa3oBaHuii B mopax Oerona [4].

JI71s1 3a1MThl KOHCTPYKIIMK HYJeBOro Iukia konTaktupyrommx ¢ [T arpeccuBHbIME BogamMu
TIpeyIaraeTcsi Py UX U3TOTOBJICHUW WCIOIB30BaTh CIICIUATBHBIE BUABI IIEMEHTA, TUIACTUDUITPYIO-
e no6aBku u [TAB, KOTOpbIe TTO3BOJISIIOT YMEHBIIUTH BOJIOIIEMEHTHOE COOTHOIIEHHE U TTOBBICUTH
IUIOTHOCTh OETOHOB MPH OJHOBPEMEHHOM IOBBIIICHUH J1e()OPMALIMOHHO-TIPOYHOCTHBIX CBOMCTB, BO-
JIOHETIPOHUIIAEMOCTH, CYJIb()AaTOCTOMKOCTH K TpeIHHO0Opa3oBanuto [6; 7; 7].
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Bri6op ontumanbsHON TexHonoruu gynaupoBanus B 3III'T mpencraBiser coOoil CIOXKHYIO
KOMIUIEKCHYIO 3ajlady, TpeOYIOIIYyI0 THIATEIbHOTO aHalIW3a THUIPOTCOXUMHUYECKOW OOCTaHOBKU
B OCHOBaHHUH NPHU CTPOHUTEIHCTBE U B MPOLIECCE IKCIUTyaTalllH, YueTa KOHCTPYKTUBHBIX 0COOEHHO-
CTell OCHOBaHUsA, (PyHIaMEHTa U caMOro 0OBbEKTa MPOEKTUPOBAHUSA (UyBCTBUTEIBHOCTh KOHCTPYK-
UM K 0CaZKaM, KOPPO3UHU U T.I1.). JJOJKHBI OBITh YUTEHBI TEXHUKO-I)KOHOMHUYECKHE YCIOBUS IPO-
U3BOJZICTBA PaboT.

OOmwmii mepeyeHb JOMOIHUTEIBHBIX 3aTpar mo yiyumenuto cBoiictB 3III'T ocHoBanus, mo-
BBIIICHUIO MTPOCTPAHCTBEHHON JKECTKOCTH MPOSKTHPYEMOT0 O0BEKTa, YBEIMYCHUIO TITYOUHBI 3aJ10-
KEHHUS U IUIOUIaIi ONMPaHus (PyHIaMEHTOB, 3alIUTHl KOHCTPYKIMI HYJIEBOTO IIUKJIA OT KOPPO3HH,
CHMIKEHMsI BEPOSITHOCTU 3aMadyMBaHUsA U (UIBTPAL[MOHHOIO BO3JEHCTBUS TEXHOT€HHBIMH BOJAMH
U T.J. IPUBEJEH HAa PUCYHKE 1.

,:EOHO:[HHTE:IBI—IHE FATPAaTeL IIO oDecIIedeHHI0 HaJcEHOI O
CTPOHTEIBCTEA H 3KCILIVATAIIHH
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Pucynox 1. [lononnumenvrule 3ampamul no o6ecnedenuro Hadeicno20 CmpoumenbCmea
u sxcnayamayuu 06vexmog na 31T

[Tpoextupoanue Ha 3III'T TpeOyeT KOMIIJIEKCHOTO MOJAXOJa K OIEHKE XapakTtepa paboThl
IPYHTa B OCHOBaHHUH M BbIOOpa pallMOHAIBHON KOHCTPYKIIMM OCHOBAaHMH M KOHCTPYKLMHU Ha 0asze
COBMECTHOI'O PACCMOTPEHUS CIEAYIOIIUX YCIOBUM:

" THUIA BO3BOJMMOI0 0O0BEKTa M UyBCTBUTEIBHOCTU €r0 KOHCTPYKIIMU K HEPaBHOMEPHBIM
ocaJiKam;

» crneuuduku cBoicTB 3III'T U rpyHTOBBIX BOA M CTENIEHU MX U3MEHUMBOCTH MPU MOATO-
IUICHUSIX U QUIIBTPAIIMOHHOM BO3/IEHCTBUU TEXHOTEHHBIX BOJI;

* crnoco0a BBIIOJIHEHUsT paboT MpH GYHIUPOBAHUU C LENbI0 MPOTUBOCY((HO3NOHHON 3a-
mutel 3[II'T B ocHOBaHMY;

* cpnoco0a 3alMThl KOHCTPYKIIMU HYJIEBOTO LIMKJIA OT KOPPOIUPYIOLIEr0 BO3ACHCTBHS ar-
PECCUBHOM BOJIHO-COJIEBOM TPYHTOBOM CPEIIbI;

" CTOMMOCTHBIX IOKa3aTelIell KOHCTPYKTUBHO-TEXHOJIOTHYECKOIO PEILICHUS.
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Macmtalsl 1 xapakrep crenuduueckux npossieHuid 3I1TT ABISIOTCS OCHOBHBIM UCXOIHBIM
napaMeTpoM TpU MPOEKTUPOBAHMH. VIMEHHO 3TH TMPOSBICHHS, B LEJIOM, OIPEICNIAIOT 00beM
U CTOMMOCTb KOHCTPYKTHMBHO-TEXHOJIOTMYECKUX MEPONPUATHN 110 MPEIOTBPAILCHUI0 KOPPO3HOH-
HBIX U Cy(h(HO3UOHHBIX MPOLIECCOB B TPYHTOBOM OCHOBAaHUM U UX MOCIEICTBUM.

CymHocTh MoAxoJla K ONTHUMHU3ALUU CUCTEMBl «OCHOBaHHE-(yHIAMEHT-COOPYKEHHUE», pU
npoektrupoBanuu Ha 3III'T 3akmouaercs B ToM, 4TO AedopMalMid OCHOBAHMS U IIPOEKTUPYEMOTO
00BEKTa pacCMaTPUBAIOTCS HEPA3PHIBHO B paMKax €IUHON cucTembl. Henb3si TOBOPUTH O OCHOBa-
Huu, ciaoxkeHHou 31T, 6e30THOCUTENBHO K KOHKPETHOMY OOBEKTY M YCIOBUSAM €T0 SKCILUTyaTalluu
0e3 ydera MOCIEICTBHIA TEXHOI'€HHOTO BO3/ICHCTBUS, HE COMIOCTABHB pa3Mepbl KOHEYHOH OCAIKH,
C Yy4€TOM IPOCaTKU U cy(PPO3MOHHOIO CHKATHSL, pa3Mepa JOIyCTUMON IO HOPMaM OCaJIKH.

Bei0op onTuManbHOro BapHaHTa IpU (POHAMPOBAHMM JOJIKEH OCYLLECTBIATHCS HA OCHOBA-
HUHM TEXHUKO-IKOHOMHUYECKOTO0 CPAaBHEHMsI HECKOJIBKUX KOHKYPEHTOCHOCOOHBIX BapHaHTOB C BbI-
6opom panuoHanbHOro. Takoi aHaan3 HEOOXOIUMO OCYIIECTBHUTH JIsi HECKOJIBKUX (DYHIAaMEHTOB
MPOEKTHUPYEMOTO 00BEKTA, HAXOISIINXCS B CAMBIX CIIOKHBIX YCIOBUSX (HauOOJbIee 3arpyKeHHE,
HeOJIaronpusaTHbIE yCIOBUS pabOThl OCHOBAaHUA M Ap.). Jlanee mpou3BOAMTCSA pacueT OTIENbHBIX
(GyHIaMEHTOB C OIpeNeJIEHUEM ONTHUMAaIbHBIX Pa3MEPOB, KOTOPbIE MOIJIM Obl 0OECTIEUUTh OCAIKU
C Y4€TOM MPOCATOUYHbIX U CYPPO3HMOHHBIX Ae(opMariii, He MPEBHILAIONINX PEAEIbHO J0MYCTH-
MbIe. [ pyHTBI OCHOBaHHMSI JOJDKHBEI 00J1a/1aTh HE00X01MMOM Cy(h()O3HOHHOM YCTOWYUBOCTHIO, @ CaM
¢byHgamMeHT TpedyeMoil MPOYHOCTHIO U JOITOBEYHOCTHIO.

[ocne ompeneneHus MOTHOM OCAAKH C YI€TOM HEPAaBHOMEPHBIX MPOCATOYHBIX U CY(PPO3HOH-
HBIX Jeopmaniuii HeOOXOAMMO OLIEHUTh MX BIIMSHUE HA 3KCIUIyaTalldi0 BO3BOJAMMOIO COOpPYXKEHUS,
a TaK)Ke BO3JCHCTBHE KOHCTPYKTHBHOM CXEMBI 3/1aHUS Ha Pa3BUTHUA OCAIOK B pe3yibTare Iepepac-
IpeeeHHsl YCUIIUi, T.€. y4eCTh COBMECTHYIO Pa0OTy 3/1aHHs C IPYHTOBBIM OCHOBaHueM. Kpome Toro,
CJIEyeT y4eCTb, YTO HEPAaBHOMEPHOCTb OCAJKU 3aBUCUT HE TOJBKO OT MHKEHEPHO-TEOJOIMYECKUX
YCJIOBHM CTPOMTENILHOM IUIOLIAJKK M XapakTepa Harpy3kd Ha (yHIAMEHTbI, OIpeAeIseMON KOHCT-
PYKTUBHOW CXEMOM 3/1aHusl, HO U crioco0a YCTPONCTBA OCHOBAHUS WJIM Pa3pabOTKH KOTJIOBaHA, JUIH-
TEJIbHOCTU TEXHOJIOTMYECKHX MEPEPhIBOB IIPU BBITIOJIHEHUU CTPOUTEIBHBIX PadOT U Jp.

HenpaBuibHOE BBINIOJIHEHWE HYJIEBOTO LHKJIA MOYET BBI3BAaTh HAPYIICHHE €CTECTBEHHOU
CTPYKTYpBI TPYHTa MOJ| MOIOMBOM (yHIAMEHTa, YTO B KOHEYHOM CIIyyae MOXKET CKa3aThCsl Ha 00-
1IEH BEJIMYMHE OCATKH.

[TocnenoBarenbHOCTh BBIOOPA 3((HEKTUBHONW TEXHOJOTHUHM MPOEKTUPOBAaHUS (OHIUPOBAHUS
Ha 3III'T peanusyeTcst ¢ HOMOIIBIO CIEAYIOIIEr0 AITOPUTMA (PUCYHOK 2).

KoMruiekcHbIl MOAX0/A ¢ y4eTOM BBIIIENIEPEYUCIEHHBIX (PAKTOPOB, TPeOYyeT BBINOJIHEHUS HeE-
CKOJIbKHX, 110/14ac HE CBA3aHHBIX JPYT C IPYrom, pacueroB. Eciu okaxeTcs, 4To, XOTs ObI OJJHO U3
MIEPEYUCIICHHBIX YCIIOBUM HE BBINOJIHEHO, NPUXOIUTCS Npuberarb K MHOMY KOHCTPYKTHBHO-
TEXHOJIOTHYECKOMY PEILIEHHIO, BApbUPYs, KaK MPABUIIO, TTyOUHON 3aJI0KEeHUs, pa3MepaMu o101~
BbI (DyH/IaMEHTa, TEXHOJIOTUEN BBIMIOJIHEHUSI pabOT, CTOMMOCTBIO PELIEHUS U MPOBOJAUTH MOBTOP-
Hble pacueTsl. J{71s1 00erdeHus pacueToB Lenecoo0pa3Ho UCnoiab3oBaTe IBM.

Jlis pacyera ocHOBaHWM U PyHAaMEHTOB ¢ oMol [I9BM Tpelyercs npeaBapuTelibHas Op-
raHu3anus HeoOXOIMMbIX OAHKOB JaHHBIX (MAacCHBOB MH(OPMAIMN), XPAHSIINXCS HA MAarHUTHBIX Ha-
KONUTENSIX, KiaccupukaoHHbXx xapakrepuctuk 3III'T ocHoBanmii, TpeOyemMoil HOpMaTHBHOM WH-
dopMari 0 KOHCTPYKTHBHBIX PELICHUSX, NMPUMEHSIEMBIX B COBPEMEHHOM (PyHIaMEHTOCTPOCHUH,
BKJIIOYAsi U OCHOBHBIE TUIIOPa3MepPbl UCHOIb3YEMbIX JIEMEHTOB COOPHBIX KOHCTPYKIIMHA. 3aKaHUMBa-
eTcst BBIOOp TeXHOJIOruil (hoHIMpOBaHUS pa3paboTKoil mpoekToB opranuzaimu pador (ITOP), mpoek-
ToB npousBozcTBa pador (IIIIP), TexHONOrMYECKUX KOMITJIEKTOBOUYHBIX KapT, CXeM KOMIUIEKCHOW Me-
XaHU3aluu padoT, TOAOOPOM TaKOrO KOMILJIEKTa MAIlWH, C MOMOIIbI0O KOTOPOro ()yHIaMEeHTHbIE pa-
00TbI OyTyT BBIIOJHEHBI HHAYCTPHAIBHBIM CITIOCOOOM B KOPOTKHE CPOKH TP MUHHUMAJIBHBIX 3aTparax
MaTepUalioB, TPyZla ¥ SHEPrOPECYPCOB C MAKCUMATIBHBIM SKOHOMHYECKUM 3P HEKTOM.
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Pucynox 2. Memoouka evibopa s¢pghexmusnoco gonouposanus 6 3T
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VK 624.131.3; 624.159.5; 624.151.00163
KOMILITEKCHOE PEHNIEHUE MPOBJIEMbI YCTPOMCTBA CBAHHBIX
OYHJAAMEHTOB B IIBUIEBATO-TVIMHUCTBIX I'PYHTAX PA3JIMYHOI'O THUITIA
N CTEIIEHU 3ACOJIEHUA

Ynaii6aeB B.JK., YuaiioaeB b.b., 3aiinnmen A.B., YHaii0oaeBa P.
ExnbacTy3ckuil HH)KEHEpPHO-TEXHUYECKUI MHCTUTYT uMeHu akaaemuka K.M. Carnaesa,
(r. Dxubacty3, Pecrrybnuka Kazaxcran)

Annomauusn. Ilvinesamo-enunucmole 2pyHmuvl paziudHo20 Mund u CcmeneHu 3acojleHusl
(3III'T) wupoxo pacnpocmpanenst 6 Kazaxcmane, pecnyoauxax Cpeoneti Azuu, Poccuiickou Dede-
payuu, CmpaHax uciamcKo2o Mupa.

Ipaxmuxa maccosou 3acmpoiiku meppumoputi, ciodicennvix 3T nokasana, umo Habnooa-
emcs ux noOMmonieHue, ConpoBoNCOaemMoe pasmacyeHuemM, pacmeopenuem U eblyelauu8anuem Kax
Jle2Ko, cpeone- MaK u mpyoHOpacmeopumMbvlx couell, ¢ hopmMuposanuem 8 OCHOBAHUU ACPeCCUBHOU
B00HO-CONEBOU SPYHMOBOU CPedbl, XapaKmepusyemol no8blUeHHOU KOPPO3UOHHOU AKMUBHOCMbIO,
COICUMAEMOCMBIO U CHUMNCEHUEM Hecywell cnocobnocmu. Ilocnedcmeue smux npoyeccos He2amugHo
ompasicaemcs Ha Kauecmae SKCHIYamayuu 6036e0eHubix 00vekmos [1;2;4;5].

Hszeecmubl MHO20UUCTIEHHblEe NpUMeEPbl ABAPULIHBIX Oedopmayuii 30aHUll U COOPYIHCEHUL
6 2. /[oceskazeane, H. Vzene, banxawe, Epesane u op.

na naoescnoeo npoexkmuposanus u cmpoumenvcmea oo6vekmos na 3IIT npednacaromes as-
MOPCKUe MeXHONOSUU YCMPOUCMBA C8AUHbIX YHOAMEHMO8, CYMb KOMOPLIX 3AKIIOYAENCs 8 MOM,
Mo HAa KOHMAKme «C8ds-600HO-CONe8Asl SPYHMOBAS. Cpeday (hopMupyemcs 3auumHas u Hecyujasn
000104Ka MUNA «CMAKAH» NPUOAIOWUTI 2DYHINY BOKPY2 C8aU 6000HENPOHUYAEMOCTb, CYPPOZUOHHYIO
YCMOUYUBOCHb, NOBLIUEHHYIO HECYUWYI0 CHOCOOHOCMb U 001208e4HOCMb KOHCmpYKyuu [2;3;6].

Knrwouesvie cnoea: mexnonoeus, sauumnas u Hecywjas 000104Kd, SPYHM, COb, MOOUPDUKA-
mop, c8as, UCNbIMAaHue, Hecywdsi CnoCOOHOCHb, KOPPO3USL.

Annotation. Pulverized clay soils of various types and degrees of salinity are widespread in Ka-
zakhstan, the republics of Central Asia, the Russian Federation, and the countries of the Islamic world.

The practice of mass development of territories composed of ZPGGS has shown that their
flooding is observed, accompanied by softening, dissolution and leaching of both easily, medium
and difficult-to-dissolve salts, with the formation of an aggressive water-salt soil environment at the
base, characterized by increased corrosion activity, compressibility and reduced load-bearing ca-
pacity. The consequence of these processes has a negative impact on the quality of operation of the
constructed facilities [1;2;4;5].

Numerous examples of emergency deformations of buildings and structures are known in
Dzhezkazgan, N.Uzen, Balkhash, Yerevan, etc.

For reliable design and construction of facilities at the ZPGG, the author’s technologies for
the installation of pile foundations are proposed, the essence of which is that at the contact "pile-
water-salt soil environment™ a protective and load-bearing shell of the "glass" type is formed, giv-
ing the soil around the pile water resistance, suffusion stability, increased load-bearing capacity
and durability of the structure /2;3;6/.

Key words: technology, protective and load-bearing shell, soil, salt, modifier, pile, test, bear-
ing capacity, corrosion.

[Ipu npoektupoBanuu cBaitHbIX ¢pyHnameHnToB B 3III'T He0OX0AMMO YUYNTHIBATH BEPOSITHOCTh
CHIDKEHHSI MX Hecyllel crnocoOHOCTH (IIPOYHOCTH, CKMMAEMOCTH ), TOBBILIEHHE KOPPO3UOHHON aK-
TUBHOCTH B YCIIOBHSIX TEXHOTEHHOTO BO3JIECHCTBHS (Harpy>KeHHe, yBIAKHEHUE, XUMHUYECKHIA COCTaB
Y KOHLIEHTPAIHsI TPYHTOBBIX BOJ, COJiepKaHue U TN couu u 11p.) [1;2;3;4;5].

st Toro, yToObl yoepeub cBallHbIA (yHIAMEHT OT 00O3HAYCHHBIX BBIIIE HETATUBHBIX MPO-
seinernit [T B ocHOBaHWYM TP BO3JICHCTBUU TEXHOTCHHBIX (arpeCCUBHBIX) BOJ Ha 0aze M3BECT-
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HBIX paHee pa3paboOTOK, B OOJIACTH CTPOUTEIHCTBA HA 3aCOJICHHBIX T'PYHTaX, OBUIO MPEATIOKEHO
CIIEAYIOIEe X KOMIIJIEKCHOE TPUMEHEHHE, @ UMEHHO:

* (hopMupOBaHHE 3AMIMTHON U HECYLIEH 000JI0UKH IO KOHTYPY CBau;

" [IOBBILIEHUE IPOYHOCTU U KOPPO3UOHHOM CTOMKOCTH CBAWHON KOHCTPYKLIMH, IIPUMEHE-
HHUEM MOJU(UKATOPOB B OCTOH.

Wnelinas npennocklika (HaydHas TMIOTe3a) Ul MOBBILICHUS Hecylledl crocoOHOCTH, CHU-

KeHUs 1eOPMHUPYEMOCTH U TMOBBIIICHUS JoiAroBeyHocTH HabuBHOIM cBau B 3III'T mpencraBieHa
Ha pucyHke 1.

CrnonmHas 2anrmsHas ofonoyKa i e JaxperucHHas
KOpPO23OHKEO-CTOMKOTO MaTcpstana a ° .'\\ /(o YTLIOTHCHEAA)
Mo KORTYPY CRARNCH KOHCTPYKIHN Nt it ))< cydpomzonmio-yerofignpai,
[, . 4 EOAOHENpOHMIaeMad 2084 3T1TT
( ; « |
? |

-
)

\Koppmuomm-tmnmm PO HEIf
smoapiHporaHKEL GeToH

|. ‘.
A\
x " e y
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Pucynox 1. Hoevinas npednocviika 0ist NOGblUEHUSA HeCyujell CNOCOOHOCMU, CHUNCEHUS OeqhopMUpyemocmu
U NOGbIULEHUsL KOPPO3UOHHOU cmotikocmu céau 6 3IITT noomonnieHHbIX azpeccusHblMu 600amu

[oBeimenune necymeil criocoonoctr 31T BOKpYr cBam MOXKET OBITH JOCTUTHYTO MEXaHHWYE-
CKUM YIUIOTHEHMEM IpH MPOOMBKE WM PACKAaTKH BBIEMKU (CKBaXXMHBI) 1OJ CBao, ()OPMOBAHUEM
CIUIOIIHOW 3aIIUTHON M HECYIIeH 000JI0UKH MEXAY (pyHIaMEHTHOW KOHCTPYKIMEH W YIUIOTHEHHBIM
3III'T myrem BTpaMOOBBIBaHUSI, BOPECOBBIBAHUS WM HAOphI3ra HAa CTEHKH CKBAYKUHBI KOPPO3HOHHO-
CTOiKOro Marepuaina (HehTeOMTYMUHO3HBIX TIOPO/I, TUTACTMACCOBOM TPYOBI, MACTUKH U 11p.) [2; 3].

3akperuieHHasl BOJOHENPOHHUIIaeMas 3aliuTHas 1 Hecymas obonouka 3III'T Bokpyr OypoHa-
6uBHOI cBau popmupyetcs nponutkoit 31T myTem 3amoiHeHMs] CKBaKMHBI HU3KOKOHIIEHTPUPO-
BaHHBIM pPacTBOPOM CHUJIMKATa HATpUs, KOTOPBIH B3aMMOIEHCTBYS C COJSIMU IPUCYTCTBYIOLIUMHU
B mIMHKCTOM nornomatomem kommiekce 3IIIT (kapOoHaThl, TUIC U Mp.) YBEJIUYUBAET €0 MpOU-
HOCTb, Cy(PPO3MOHHYIO YCTOWUNBOCTH, BOJOYCTOHIHMBOCTh, BOJIOHETIPOHHUIIAEMOCTH [3; 6].

CyTb pakTHYECKOHN peaau3aluu MpeaIaraéMoi u1eu Ha CTPOUTENbHOMN IIONIA/IKE 3aKIII0Ua-
eTcsl B TOM, 4TO Ha KOHTakTe HaOuBHOW cBau u 3III'T, B mpouecce U3roToBIIEHUSI CBau, BOKPYT
CKBa)KMHBI (BbIEMKA) MPOOUTON WM MPOOYPEHHOU ISl U3TOTOBJIEHUSI CBau (hOpMHUpYyeETCs 3allluT-
Has U Hecymas 00osouka 13 3akperuieHHoro ymaotHeHHoro 3III'T tuna «uM305uOHHBINA cTaKkaHy,
obyafaronas BOJOCTOMKOCTBIO, BOJOHETIPOHUIIAEMOCTBIO, MOl C)KMMAeMOCTbIO, MOBBIILIEHHOMN
IJIOTHOCTHIO, MTPOYHOCTHIO U HECYyIIeH CHOCOOHOCTBIO, KOTOPAas MPEMSITCTBYET HOHHOMY OOMEHY
(xoppo3un) MeXIy OETOHOM CBau U arpeCCUBHON BOJIHO-COJIEBOW cpefoi, GOpMHUpYIOIIEHcsS B Oc-
HOBAHUH NP MOATOIJIEHUH 3aCTPOECHHBIX TEPPUTOPHIL.

[To pesynpTaTam OTpabOTKM MpeIaraeMol TEXHOJOTUU U HATYPHOT'O HCIIBITAHHS HeCyllas
CHOCOOHOCTh 0/IHOTO (pyHAaMeHTa B BTpamOoBaHHOM KoTiioBaHe (PBK) ¢ ymmupeHHbIM OCHOBaHU-
€M U 3aIIUTHON 000JI0YKOH M3 yIIOTHEHHbIX HedreOuTymuHo3Hsix nopos B 3III'T m.r.t. Kynbsca-
PBL, IPEBBICHIIA CYMMapHYIO HECYIIYIO CIOCOOHOCTh CeMH 3a0MBHBIX cBail JuiHON 7M. Ilpu sToMm
pacxon Marepuana (0eToH, apMarypa) Ha usrorosinenne ®BK paBHseTcst pacxoay Ha U3TOTOBIIEHUE
OJTHOM cBam JUTHHOU 7™ [2; 3].

ITocne 3akpemnnenus rpynToBoro Maccusa u3 31T B 3annuiickom Anatay r. Aamarsl BOKpYT
OypoHaOMBHOW CBaW MyTeM, NMPOMUTKU CTEHOK CKBA)XMHBI CHJIMKATOM HATpHs, Hecyllas Crocoo-
HOCTh CBaH BBIPOCIIa B CpeHEM B 3,3 pasa Mpu COMOCTABICHUU C HECYIIEH CITOCOOHOCTHIO aHAJIO-
TMYHON CBaM M3TrOTOBJIEHHON TPaJUIIMOHHBIM CIIOCOOOM.

200



[To pe3ynbraram HaTypHBIX MUCOBITAHUM MOCIE JUIMTENIbHOro 3aMaunBanus (=>0,5 roga) cHu-
YKEHUE HECYIIe CroCOOHOCTH CBauW B 3allTUTHOM W Hecylel 00oouke cocTaBuia 8,9%, Toraa kak
B cllydae MPUMEHEHHS TPaIUIIMOHHON CBau HecyIas CnocoOHOCTh cHU3mMIach Ha 27-50% [2;3;4;6].
[Tpu 3TOM CHM)KEHHE 3aTpaT Ha yCTPOIMCTBO CBau B 3aIIUTHON 00O0JIOUKE M3 CUJIMKATA M TPaIHIIH-
OHHOUM OypoHAOMBHOW CBau, IIPH MEPECUeTe MO UX HECYIICH CIIOCOOHOCTH, MOKA3aJI0 CYIICCTBEH-
HOe cokpateHue paBaoe 27, 87% [3; 4; 6].

[ToBblieHHass Hecyiasi COCOOHOCTh TPYHTa OOBACHSETCS B3aHMMOJACHCTBUEM COJIM KajbLUs
u rumnca, npucyrcreytouux B 3T, ¢ cuimkarom, 4To MPUBENO K MOBBILEHUIO TPOYHOCTH TPYHTA
BOKPYT CBad, a, CIJIEJIOBATEIbHO, TOBBIIMICHUIO HECYIIeH CIIOCOOHOCTH cBad. [lOBBIICHHWE HECYIICH
crocoOHOCTH OYpOHAOMBHOM CBaM B 3aIIUTHOM M HECYIIEH 000I0YKe MO3BOJIIIO YMEHBIIUTh KOJIHYe-
CTBO CBau B (pyHIaMEHTE /10 KOHCTPYKTUBHOI'O MUHUMYMa, TUKTYEMOro rabapuraMu pocTBEepKa.

B kadecTBe BSOKYIIETO NIPHU M3TOTOBIICHUU OCTOHA CBAaHBIX (DYHIAMEHTOB HCIIOJIb30BAIUCH
KOPPO3UOHHOCTOWKHE JO0aBKU (MOAU(PHUKATOPHI), YTO B COUETAHHUH C JOMOJHUTEITHHBIM YCTPOUCT-
BOM 3aIIUTHON 000JIOYKOH MO KOHTYPY KOHCTPYKIIMH IyTE€M YIUIOTHEHHS HEKOHAMIIMOHHBIMU Ma-
TepuaiaMu Thla HehTeOUTYMHBIC TTOPOJIBI, JTHOO TIACTMACCOBOM TPYOBbI (HEKOHIMIINS) W HAKOHEII
(dhopMHUpPOBaHHEM HECYIIECH W 3alUTHONW OOOJIOYKU BOKPYT KOHCTPYKIIMH ITYTEM MEXaHUYECKOTO
YILIOTHEHUA uiu xumudeckoro 3akperieHus 31T Bokpyr cBau cmocoO0OM CHIIMKATH3AIMH O3BO-
JIWJIO TAPAHTHPOBATH HAJCKHYIO IKCIUTyaTaluu cBau [2; 3].

HatypHoe ucnpiTaHue M ONBITHO-TPOMBILIUICHHAs anpoOanus mpeagaraéMbiX KOHCTPYKIUN
Y TEXHOJIOTMM Ipu Bo3BeneHuu 31anuil u coopyxenuil B 3III'T r. Ateipay, Temupray, Kaparanasi,
n.r.T. Kynbcapbl u TeHrus, nokasana, 4To MpU CONOCTABICHUU MPEIIaraéMblX U TPaJULIMOHHBIX
TEXHOJIOTHYECKHUX PELICHHH, HeCyIIasi CIOCOOHOCTh MpeiaraéMbIX HECYITUX KOHCTPYKIIUI MOBHI-
maetcsi B 2-3 pa3a u Oosee, ocanka (GyHIaMEHTa CHUYKAETCS, a KOPPO3UOHHAsI CTOMKOCTh KOHCT-
PYKITMH TIOBBIIIIACTCS MPH OOIIEM COKPAIICHWH 3aTpaT Ha UX M3TOTOBJICHHUE B COTIOCTABJICHHUH TIO
Hecylel crmtocoOHOCTH KOHCTPYKIIUU.

Pabora no uzyuenuto npenaraemoii koHcTpykiuu cBau B 3I1I'T ocHoBanus 31aHuii B I. ATbI-
pay, Temupray, Kaparanzgsl, n.r.1. Kynbcaps! u ap. 6bi1a npoBeeHa B TeueHuu 20 JIeT ¢ peryasipHbIM
HaOMrOIeHUeM U OOCIIeZIOBAaHUEM COCTOSHHSI MaTepualia KOHCTPYKIMKA (yHIAMEHTOB U Pa3BUTHEM
ocanok 3C. BusyanbHblil ocMOTp 32 0€TOHOM (hyHIAMEHTHBIX KOHCTPYKIIUH, BBIMTOTHEHHBIX TI0 TIPEe/I-
JlaraéMbIM TEXHOJIOTHUSIM, TIOKa3aJl, YTo OHM 3a 20 JIET SKCIUTyaTaluy He ObLIN TOJIBEP>KEHBI KOPPO3H-
OHHOMY Pa3pyIICHHIO, HE U3MEHWIIN CBOM COCTaB M CTPYKTypy. O0muii huznueckuit u3HOC Mpeyia-
raeMbIX KOHCTPYKIIUH HE3HAYUTENBHBIA. DTOTO HENb3s CKa3aTh 0 OeToHe (yHAaMEHTHBIX KOHCTPYK-
[IWH, U3TOTOBJICHHBIX 10 TPAJUIIMOHHBIM TeXHONOTUsIM. Tak, Hanpumep, yepe3 10-15 ner skcruryara-
uu B 3III'T moATOmIeHHBIX arpecCUBHBIMU BoJaMu B T. ATbIpay oT OypoHaOMBHOMN CBau, U3rOTOB-
JICHHOM Ha 0OBIYHOM OETOHE, OCTABAJICS TOJILKO TOJIbIH 1e0EHb U OCTATKU PXKABOW apMaTyphl.

OnHako OCHOBHBIM (DaKTOPOM, OMpPEAENSIONUM dPPEKTUBHOCTD MpelaraeMbIX pa3padoToK —
9TO JKCIUTyaTaI[MOHHBIE 3aTPaThl, 00YCIOBIEHHBIC €KETOAHBIM PAa3BUTHEM HEPABHOMEPHOM MOCIIEIO-
CTPOCYHOH OCaJKu. 3MaHusl U COOpYKEHUsS Ha TpaaulmoHHbIX QyHnamenrtax B 3III'T, kak mpaswuo,
TpeOyIoT BCIEICTBUE HEPAaBHOMEPHBIX Cy(h(PO3MOHHBIX 0CATOK U KOPPO3UM KOHCTPYKIIMH HYJIEBOTO
[HKJIA TTOCIIETIOCTPOCYHOTO €KETOJIHOT0 PEMOHTA, TOT/Ia KaK MpPHU HKCIOJIb30BAHUU TPEIaraeéMbIX
TEXHOJIOTH HUKAKHX TIOCIETIOCTPOCUHBIX TehopManiii Ha3eMHbIE KOHCTPYKIIMH HE MPETEPIICBAIH.

Pe3ynbTathl viccneaoBaHUS U OMBITHO-MIPOMBIIINIEHHOM arpoOaIiy mpejiaraéMbIiX TeXHOJIO-
ruil B pa3nuuHbiX perrnoHax Kaszaxcrana, cinokennbix 3IIIT, mocmyxxunn o6ocHOBaHWEM TIpU pas-
paboTKe MPAKTHYECKUX PeKOMeHAaruil o crpoutenbeTBy Ha 31T .
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OU3NKO-XUMHUNYECKAS TIPUPOJA JE®@OPMALIUM 3IIT'T
P TEXHOT'EHHOM BO3JIEHCTBUHA

VYuaiioaeB b.7K., YuaiioaeB b.b., Kum E.E., KanaeBa T.A., ArkonoBa K.H.
ExubacTy3ckuii HH)XeHEepHO-TEXHUYECKUIl MHCTUTYT uMeHH akaaemuka K.M. Carnaesa,
(r. Dxubacty3, Pecnydnuka Kazaxcran)

Annomayusn. Cygghosuonnvie Odepopmayuu nvlieeamo-2iuHUCMbIX SPYHMOE PA3IUYHOZO
muna u cmenenu saconerus (31T), Heodxo0umo yuumeieams npu npocHo3e 0CAOOK NPoeKmupye-
MbIX HA HUX 00bEKmMOo8, N008ep2aoumjuxcs 8 npoyecce IKCHIYAmayuu nNoOMonIeHuro u Quibmpayu-
OHHOMY 8030€lCMBUI0 MeXHO2eHHbIX (azpeccusHbix) 600. Cygdoszuonnvie ocaoku o6vekmos 6yoym
npoO0INCAMBCSL 00 MeX Nop, NOKA He 3AKOHYUMCSL 6bIHOC COEU U3 2PYHMOS, 3A1e2aruux 8 0CHO-
8aHUU, UTU Jice NOKA 68 OCHOBAHUU He YCMAHOBUMCS 2UOPO2eoXumuyeckoe pastogecue. B cospe-
MEHHBIX YCI08UAX NPU NOBCEMECMHO HAON00AeMOM UHMEHCUBHOM USMEHEHUU XUMUYECKO20 CO-
cmasa u KOHYEeHmMpayuu pyHmoewlx (MexXHO2eHHbIX) 600 HA 3ACMPOEHHLIX MEPPUMOPUSIX O0XCU-
damb CMAabUIbHO2O0 2UOPOLEOXUMUYECKO20 PABHOBECUSL 8 OCHOBAHUU COOPYIHCEHUS HA 8€Cb CPOK UX
akcnayamayuu, Mol He enpage. CedosamenbHo, 0Jis1 NPOEKMUPOBAHUSL HAOEHCHOU U 00208PEMEH-
Hou axcnayamayuu obvekmos na 3IIIT ewe Ha cmaduu npoekmuposanus HeobdX00UMo npeody-
cMompems pazsumue «MAKCUMANIbHOU» 0CAOKU, COOMEEMCMEYouell NOTHOMY 8bIHOCY KAK J1e2KOo-,
cpedHe-, mak u mMpyoHOPACMBOPUMbBIX CONel U3 2PYHMO8 OCHOBAHUS U NPUHAMb YApe*cOarouue
KOHCMPYKMUBHO-MEXHON0SUYECKUe PeuleHUst Ha Caouu CmpoumeibCmead.

Knrwueswvie cnosa: oeghopmayus, npocaoxka cyghgozuonnas ocaoka, mexHo2eHHvle 800bl, 8bi-
wWenauusanue, pacmeopenue, Cmpykmypd, azpeccughas 600H0-COJe8dsl 2PYHMOBAS CPeOd.

Annotation. Suffusion deformations of pulverized clay soils of various types and degrees of
salinity (ZPGG) must be taken into account when predicting the precipitation of objects designed
on them that are subjected to flooding and filtration effects of man-made (aggressive) waters during
operation. Suffusion precipitation of objects will continue until the removal of salts from the soils
lying in the base is completed, or until hydrogeochemical, equilibrium is established in the base. In
modern conditions, with the widespread intensive change in the chemical composition and concen-
tration of groundwater (man-made) in built-up areas, we have no right to expect stable
hydrogeochemical equilibrium at the base of the structure for the entire period of their operation.
Therefore, for the design of reliable and long-term operation of facilities at the ZPGG, even at the
design stage, it is necessary to provide for the development of "maximum™ precipitation corre-
sponding to the complete removal of both light, medium and difficult-to-dissolve salts from the
foundation soils and to take proactive design and technological solutions at the construction stage.

Key words: deformation, subsidence, suffusion sediment, man-made waters, leaching, dissolu-
tion, structure, aggressive water-salt soil environment.

[TputeBaTO-TIMHUCTBIC TPYHTHI pa3inuuHoro tuna u crenenu 3aconenus (3I1IT) mpucyrcTByror
MPaKTHYECKH TMOBceMecTHO B pecryonukax Cpenneit Asum, Kazaxcrana, Poccuiickoit ®@enepanuuy,
cTpaHax uciamckoro mupa, Kurae, Jlarunckoit Amepuke u ap. 3III'T cBoumu crenuduyeckumu
CBOWCTBaMHU, @ UMEHHO BbICOKOM mopucTocThio (40...55% u 6oree), CHOCOOHOCTBIO JepKaThCs BEp-
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TUKAITBHBIMUA OOpPBIBAMH 3HAYUTENLHO BBICOTHI B OTKPBITBIX MECTAaX, IMOJIBEPraroIUXCs ICHCTBUIO Ma-
BOJIKOBBIX M aTMOC(EPHBIX BOJ, OBICTPON Pa3MOKAaEMOCTBIO B BOJIE, JKEITOBATO-CEPHIM LIBETOM (T10JIe-
BBIM IIBETOM), OOOTaIIICHHOCTBIO CPeIHEe- M TPYAHOpAcTBOpUMOiA colbio (10...25 mo 35 % u Gonee ot
TBEpAOH (pa3bl rpyHTa) M HE3HAUUTEIBHBIM IPUCYTCTBUEM JIETKOPACTBOPUMOM COJIM, OTHOPOAHOCTHIO
C TpeolIIalaHueM B TPaHYJIOMETPUUYECKOM COCTaBE MbLIeBATHIX YacThll (>50%), CpaBHUTEIHHO BBICO-
KOIl BOJOIPOHUIIAEMOCTBIO B BEPTUKAJIBHOM HaIpaBiIeHUU (KOAPPUIMEHT QUibTpaluu OObIYHO pa-
BeH 0,1...0,5 m/cyTkn) n GoJiee HU3KOHM B TOPU30HTAIILHOM HAIPaBICHUH.

3II'T dopMupoBaIUChH B YCIOBUSAX CYXOT0 M ’KapKOTro KJIMMaTa, 4YTO CIOCOOCTBOBAJIO COXpa-
HEHUIO UX BOJOHEYCTONYMBON COJIEBOM LEMEHTAIMH (CBSI3HOCTH) JIETKO-, CPe/iHe-, U TPpyAHOpac-
TBOPUMBIMHU COJISIMH, KOTOPBIE SBJISIOTCA OJHUM U3 OCHOBHBIX KOMIIOHEHTOB, (POPMUPYIOIIMX UX
CTPYKTYpPY, IPOYHOCTh U YCTOMYUBOCTH B CYXOM MAaJIOBJIaKHOM COCTOSIHUU [1].

MacmrabHas 3actpoiika Tepputopuii, cnoxxeHHbIX 31T compoBoXkmaeTcsi MOCTOSHHBIM yCT-
paHeHHeM MOCJeICTBUN pa3BUTHS aBapUNHBIX JedopMaiuii, BO3BECHHBIX Ha HUX 00BEKTOB. OO
3TOM CBUJIETENBCTBYET pa3pylieHus 30aHuil u coopyxenuit (3C) usBectHoe B r.r. banxam, Boaro-
nouck, H. V3ene, XKeskasrane, EpeBane, Towmcu, 3anopoxbe, Ha Kapakymckom kanaie u ap. Ho
O0pOTHCS HY)KHO HE C TMOCIEACTBUSIMU MHOTOUMCIICHHBIX aBapUUHBIX AedopMariuii, KaKk 3TO CIO-
KHUJIOCh B COBPEMEHHOI CTPOUTENBHOM MPAKTUKE, a BHICTPAUBATh CUCTEMY JIOCTHKEHUS TpeOyemo-
ro KauecTBa 1 3PPEKTUBHOCTH (PYHIUPOBAHMS — U3BICKAHUH, TPOSKTUPOBAHUS U CTPOUTEIILCTBA HA
OCHOBe m3yueHusi ¢puszuko-xumuueckod npupoast aeopmanuu 3T u agantanuu ee xk padore
OCHOBAHUS B YCIOBHSX BO3ACHCTBHSI TEXHOTCHHBIX (PAaKTOPOB Ha COJIEBYIO KOMIIOHEHTY, (OpMU-
pyroreto ctpykrypy 3III'T u onmpenensronero U3MEHEHHsI €r0 MPOYHOCTHBIX, Je(OpMaIliOHHBIX
1 KOPPO3UOHHBIX CBOWCTB.

Pe3ynbrathl nccnenoBaHuil mo 3aTpoHyToM mpobiieme [1; 2; 3 u ap.] a Takyke MHOTOYHUCIICH-
HbI€ JAHHBIC TOJIYYECHBI B HAIIUX HUcHbITaHUAX [13] cBuaerenbcTBYIOT O TOM, uTo ocamku 3III'T
B OCHOBAHHMH HOCST CJIOKHBIM XapaKTep U OMPEACISIOTCS TUHAMUKON IpoTeKaHust B HUX cyddozu-
OHHBIX U JAe(QOPMAIIMOHHBIX IPOLECCOB MPHU YBIAKHEHUHU, JJIUTEIBHOM 3aMaylMBaHUU U (PUIbTpa-
MU TEXHOT€HHBIX BOJ. OCHOBHBIMH (DaKTOpPaMHU, OMPEIENIIOIIUMU pa3Mep U XapakTep MposiBie-
nus aegopmaruii [T B ocHOBaHMH, SABISIOTCSA:

" HCXOJIHAs BbICOKAas HadyaJibHasi HOPUCTOCTh (=50%) 1 HU3Kasi eCTeCTBEHHAs BIAXKHOCTD;

" JUCHEPCHBIM COCTaB, XapaKTEPU3YIOIIUNCS MOBBIIIEHHBIM COAEPKAHUEM IbUIEBATHIX
gactull (>70%);

" THIl U KOJUYECTBO COAEPKHUMBIX cojied, (popMa UX ydacTusi B (POPMHUPOBAHUU CTPYK-
TYPHBIX CBSI3€H;

" PacTBOPSIONIAs CIIOCOOHOCTh TPYHTOBBIX (TEXHOTE€HHBIX) BOJ, MX XHMMYECKHH COCTaB
U KOHIIGHTpALMsl, MPOJODKUTEIBHOCTh 3aMavyuBaHus (MOATOIUIEHHE) M (HIBTPALIMOHHOTO BO3-
JICHCTBUSL,

" MHTEHCUBHOCTbH JEHCTBYIOLIEH Harpy3ku u np. [13].

Jns 3III'T, B mporiecce MHOTOJIETHETO reHe3nca X ((OpMUpPOBaHMS B YCIIOBUSIX HU3KOM BIIAXKHO-
CTH, COJIeBasi LIEMEHTAlUs SBJSIETCS OJHUM M3 OCHOBHBIX KOMITIOHEHTOB, ()OPMUPYIOIIUX CTPYKTYpPY
rpyHTta. XapaktepHoit ocodeHHocThio 3IIIT siBisieTcst comepkanue JIerko-, CpeaHe- U TPYAHOPACTBO-
PHUMBIX colieit (Tabnuia 1), Hamrmure BUAUMBIX HEBOOPYKEHHBIM TJ1a30M MaKpOMOp ¥ KaHAIBIEB [4; 5].

CTpyKTypa U CBSI3U B 3TUX I'PYHTax OIpPENEISIOTCS apMUPOBAaHUEM M LeMEHTaluell MHUHe-
PaJIbHBIX YaCTHI], arperaToB M MOp TNIMHUCTBIMU KOJUIOMIAMH, JIETKO-, CPE/IHE- U TPYAHOPACTBOPH-
MbIMH cosisiMH. C ruaporeoxumuueckoil Touku 3penust 3III'T ocHoBaHus cienyer paccMaTpuBaTh
KaK FeTepOreHHYI0 CHCTeMY, 00J1aJatollyI0 ONpeIelIeHHOW pacTBOPUMOCTBIO B ITPOIEcCe YBIaXKHE-
HUS U JUIMTEIBHOTO TEXHOTEHHOTO BO3JEHCTBUA. B ecTecTBEHHOM MaylOBIa)KHOM COCTOSIHUM OHHU
00J1a7]at0T BBHICOKOM MEXaHWYEeCKOH MPOYHOCTHIO M MaJOi CKMMaeMOCThI0, 00YCIIOBICHHOH cole-
BOM LIEMEHTAIMEeNl NOp IPYHTAa U KOHTAKTOB MbUJIEBATHIX W TTTUHUCTHIX YacTUll. COJM MOKPBHIBAIOT
YaCTHULIbI TPYHTA KOPKON M COEAUHSIIOT B POYHBIE arperarsl.

Cyddosuonnas u crpykrypHas HeyctoiunBocTh 3III'T ocHOBaHMsI 00ycCIOBIEHA MPOIIECCOM
pa3MATrYeHus, pacTBOPEHHsI M BBIIIETAYUBAHMSI COJIEBOTO 1IEMEHTA, COMIPOBOXKIaeMast OClIabIeHEeM
U pa3pylIeHHUEeM CTPYKTYPHBIX CBSI3€H, B YCIOBHSIX AJTUTEILHOTO MOATOIICHUS U (PHIBTPALIHIOHHO-
IO BO3JCHCTBUS TEXHOTEHHBIX BO/I.
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Dusuko-xuMmueckme cBoiictsa ncciaenoBadupix 3I1IT

Tabnuya 1

V neapHBIN IImactryHoCTE OpakIIMOHHBIN COCTaB YacTull, Yo Conepxanue cogieid, %
BEC TBEP-
Mecto 0T6opa MOHOJIMTOB, JABbIX YacC- BJ'Ia)I(HOCTB, 0.05 JICTKO- CpE€aHE- | TPYAHO-
CTPOUTENIbHBIA OOBEKT tun TpyH- | WT | WP JP W 1...0,05mMMm 0(’)05"' <0,005MM | pacTBO- | pacTBO- | pacTBO-
Ta, Ys, P IIMM PHUMBIX | PUMBIX | PHUMBIX
kH/M3
KapOoHnaTHbIe TpyHTHI
n.1.T. Kynbecapbl, 00beKT
«Tenrusckoe HedTerazoBoe 26,7 0,23 0,18 0,05 0,08 52,7 34,1 13,2 3 8 25,0
MCCTOPOKIACHUCH
KoleTarckoe B/x 27,0 0,20 | 0,17 | 0,03 0,07 64,7 19,8 15,5 0,3 1,54 35,0
Tamentcxas obnacts, 27,0 0,26 | 0,16 | 0,10 0,05 10 61 29 0,13 5,0 21,0
00bexT «CoiHIe»
r. I posmbiii, 0bnexT «Pec- 26,9 0,29 | 0,21 | 0,08 0,10 15,0/16,1 | 749,8/55,0 | 52/287 | 4,0 10,0 13,0
myOIMKaHCKast OOJTBLHUTIA
r. Bosrogonck 27,0 041 | 0,26 | 0,15 0,18 42,549 | 39,4/374 | 181/57,7 | 0,39 | 0,28 16,0
«DHEepromarnn
3aFI/IHCOBaHHBIe I'PYHTEL
r. banxau 26,8 0,24 | 0,19 | 0,05 0,10 89,8/774 | 7,3/158 | 7,9/6,8 2,0 30,0 4,0
r. Keskasran, 27,0 0,38 | 0,28 | 0,10 0,16 61,4/67,9 | 32,7/21,3 | 59/10,8 | 5...14 | 38 5,0
00BekT ['opmon3aBoa
Kanau «proin — Kapa- 26,8 042 | 0,26 | 0,16 0,16 49,2/40,3 | 30,7/40,3 | 20,6/19,4 | 2,0 35 3,0
raHga — )KGSKaBI‘aH»
3aCOJICHHBIE TPYHTHI
r. Kaparara, obpexr 270 | 028 | 0,20 | 0,08 0,07 89,4/90,2 | 22/41 | 84/37 | 30 08 | 1-25
«BocTok-1»
r. Kaparara, obpexr 269 | 028 | 021 | 0,07 0,18 784/77,4 | 12,8/136 | 88/120 | 4,0 10 | 128
«3eJIeHTPECT
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B xone kpaTKOBpeMeHHOTO yBIaKHeHU 1o ObIToBOM Harpyskoit (0,1...0,3 MIla) st rpyH-
Thl TpeTepHeBarOT NpocagouHble Aeopmanuu. Kak nmokasamu pe3yibTaTbl UCCIEIOBAaHUS IIpoOca-
nounsie negopmanuu B 3T, cogepxkammx comu g0 10-15% mposiisirores B GousblieM pasmepe,
4yeM B rpyHTax ¢ 6ompminm 3acosnenueM ot 30 1o 50%. Ilpocaaka mpoucxoauT BeiaeACTBUE 3aKPbI-
THS OTIPENIEIEHHOT0 00BEMa MOp B Pe3yiIbTaTe pa3MArdeHUs, pACTBOPEHUS U OCIa0JICHUS [IeMEHTa-
UM CBs3el, chOpMUPOBAHHBIX 3aTBEPAECHUEM TJIMHUCTBIX KOJUIOMJIOB M KPUCTAJUIM3ALUU JIETKO-,
CpelHe- U TPYAHOPACTBOPUMBIX COjei. BiusHue rpyHTOBBIX BOJ Ha COJEBOM KOMIIOHEHT, CBA3bI-
BAIOILIMI KapKac IPyHTa, OOBSCHSICTCS MX PACKIMHHUBAIOIINM M PACTBOPSIONIMM JeiicTBHEM [6; 7]
BOJBI IIPU ABM)KEHUU Y€pe3 IOpbl U MUKPOTpELuHBl coieBoro nemeHra. Ilpocaaka 3IIIT mox
BJIMSIHUEM HArpy3Kd IpU MX YBIAKHEHHH, IPOTEKAET OTHOCUTEIBHO OBICTPO U MPOUCXOAUT B pe-
3ynbTaTe 00pa3oBaHUs aIACOPOIMOHHBIX IUICHOK BOJBI (THAPATHBIX 000JI0YEK), MPOHUKAIOLIMX
B MMKpPOTPEIIMHBI COJEBOIO LIEMEHTA, HO HE BCJIEIACTBUM PACTBOPEHHS M BbIHOCA KapOOHATOB
U TUIICA, TOTOMY Kak JUIsl pacTBOPEHUS U BBIHOCA ATHX coyiell TpeOyeTcs 3HAUUTEIbHOE BpEMS
U 00JIBIION 00BEM BOIEL.

3II'T HeomHOpPOIHBI B (PMIBTPALIMOHHOM OTHOLICHHWH, a TIOTOMY TMPOILECCHl PACTBOPEHUS
U BBILIEJIAYMBAHMS COJIEBOTO LIEMEHTA B HUX MPOTEKAIOT pa3jIMYHbIM IIyTeM. Paccosienue B Makpo-
nopax M KaHaJbllaX MPEUMYIIECTBEHHO MPOTEKaeT (pUIbTpallMOHHBIM IyTeM. Pacconenue B Tymu-
KOBBIX, 3aKPBITBIX M MEJIKUX MOpax HOCUT AU dy3noHHslil xapakrep. UHTEHCUBHOCTD (hUiIbTpaLu-
OHHOTO PaccoJICHHus Ha Mopsiiok Boiie nuddysuonnoro [§]. CymecTByroiee paHee MmpeacTaBie-
Hue o0 MexaHusMe cypdoznonnoro aedpopmuponanus 3IIIT, kak o mporecce «IOPIIHEBOro» MO-
CJIEIOBATEIBLHOIO MEPEMEILEHHUS 30HbI BBIIIEIOUEHHOCTH [9], IpHU OLIEHKE OCHOBAHHUS CJI0)KEHHOT'O
HEOJHOPOAHBIMU B ¢uibTpamoHHoM otHomeHuu 3III'T, He Bcerna 0o60cHOBaHO. DTO HECOOTBET-
CTBUE OCOOEHHO SIPKO MPOSBISAETCS NpU (PUIBTPALUK TEXHOT'€HHBIX BOJ, HACBHIIIEHHBIX arpecCcHuB-
HbIMHM MOHAMM COJIEH, KUCIIOT U IIEJI0YEH, MOBBIIAIUMU PACTBOPUMOCTb KPUCTAIIIN3alMOHHBIX
COJIEBBIX CBSA3€EH.

3III'T ¢ ecrecTBEeHHOI MOBBIIEHHOW NOPUCTOCTHIO CBbIIEe 40-50% mnpu B3auMOJEHCTBUU
C arpecCUBHBIMH BOJIaMU BEAYT ce0s HECKOIBKO MHaue, yeM o0bruHble TpyHThI. Eciiu 31T ¢ mpe-
o0JiajjlaHMeM TJIMHUCTBIX YaCTHIl IPU MOATOIUIEHUH M (PUIIBTpAllU arpeCCUBHBIX PacTBOPOB Haly-
XarT U yBenuuuBaercs B oobeme [10;11], To ykazaHHBIE TPYHTHI HE HaOyXaeT, a YIUIOTHSIOTCS.
ITpu 3TOM, YeM OOJBIIMM AAaBIECHUEM 00XaT TPyHT, TeM Oosblie oH yriaoTHsaeTca. Cypdo3rnoHHbIE
nepopmaruu 31T B ocHOBaHMYM IPOUCXOAUT B Pe3yJbTaTe UX JOYIUIOTHEHUS B mpoiecce cypdo-
3MOHHOTO M (HUIBTPALMOHHOIO PACCOJCHHS NMPH JIUTEIbHOM YBIAKHEHUM U (DUIBTPALIMOHHBIX
BosneiictBuii. ConeBas nementanusi 3III'T npu sTtom ocnabeBaer, a KpuCTaUIM3AIMOHHO-
KOHJICHCALIMOHHBIE CBSA3M MEXKJy YacTULAMH M arperaraMy HapylIarTCs, MECTaMM pa3pyllasch
coBceM. IIpu 3Tom mpoucxonut 6osee MIOTHas NMepeynakoBKa 4acThll U arperatoB. OnpeseneHo,
4yTo BenuuuHa cypdo3noHHbIX aedopmaimii Tem Oosblie, yeM Ooible HCXOAHAs MOPUCTOCTh
Y 3aCOJICHHOCTh IPYHTA U YEM BBIILIE€ €T0 BBIIIEIOYEHHOCTh HA JaHHBIA MOMEHT BpeMeHUu. Cyddo-
3MOHHBIE Jie(OopMallui B ONpPENEIeHHONW CTENEHH CIeNyeT pacCMaTpUBaTh KakK CTPYKTYpHbBIE, IO
aHAJIOTUU C MPOCAZAOYHBIMU J1ehopMalusIMHU, T.€. 00YCIOBIECHHBIE MPOIIECCOM IEepexoia TPyHTa U3
HEJIOYIJIOTHEHHOTO COCTOSIHUS B COCTOSTHIE HOPMaJIbHOM IJIOTHOCTH [12].

[IpoBeneHHbIe UCCIEOBaHUS U MOJydYeHHBbIE TIpU 3ToM pe3yabTaTsl [13; 14 u ap.] cBume-
TEJBCTBYIOT O TOM, YTO BEJIMYMHA MIPOCATOYHBIX U CY(P(PO3UOHHBIX AehopMallii U UHTEHCUBHOCTh
UX MPOTEKaHMUsI B OCHOBAHUHU O]l HArPy3KO#l MpU M3MEHEHUSX BOJHOIO PEXHMMa 3aBUCAT OT TUIIA
U CTETIEHU 3aCOJIEHUS, CBOMCTB IPUCYTCTBYIOIINX COJIEH, IEMEHTUPYIOLUINX MUHEPAIbHbIE YaCTHIIBI
U arperaTsl rpyHTa U GOPMBI UX MPUCYTCTBUSA (IJIEHOYHOE WK o0bemHoe). Hapsany ¢ dunpTpanu-
OHHBIM JIEHCTBHEM DPACTBOPOB Ha BEIMYUHY M XapakTep pa3BUTUS cyPQO3HMOHHBIX Aedopmariuii
00JIbIII0E BIMSIHUE OKa3bIBA€T cama pacTBOPSAIONIAsl CHOCOOHOCTh TPYHTOBBIX (TEXHOTEHHBIX) BO/I.
CornacHo J1aHHBIM, MOJYYEHHBIM B pe3yibTaTe olleHKU cypdo3nonHbIX nepopmanuii B [T, mo-
CJIETHUE MOTYT JIOCTUTaTh CYIIECTBEHHBIX BEIMYHH BCIIEJICTBUE TOJBKO PACTBOPSIOLIETO NEHCTBUS
3aTBOPSIIOLIETO pacTBOpa. AHAJIN3 BHIIIOJHEHHBIX HKCIIEPUMEHTOB M0KA3aJl, YTO IPOLECC PA3BUTHUSA
neopManuu BO BpEMEHU OTOOpa)kaeTcs TUIMMYHBIMU KPUBBIMH, KOTOpBIE B OOILEM Cllydae sIBJIs-
IOTCSl HEMOJOOHBIMU. XapaKTep 3TUX KPHUBBIX ONPEACISICTCS KOTUYECTBEHHBIM U KaueCTBEHHBIM
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COCTaBOM COJIEH B IPYHTE, CTaIHMHHOCTBIO Tporecca ((UabTparMoHHON WM BTOPUYHOM KOHCOJIH-
naruei). Y CTaHOBJICHO, YTO YeM OO0JIbIle MCXOHAS 3aCOJIEHHOCTh TPYHTA, TeM OBICTpee MPOTEKaeT
ero nedopmanus B mporecce GUIbTPAIMOHHON KOHCOJUIAIUN U MEAJICHHEE B TIOCIICIYIONIHHA TTe-
puon. IlporieHTHOE cooTHOIIEHHE AeopMalii 00pa3lioB, 00YCIOBIEHHBIX EPBUYHON U BTOpUY-
HOM KOHcoJujanuen, cocrapiser B cpeaHem 60-80% u 40-20% coorBerctBenHo. [Ipu aTom 40%-
Has BTOpWUYHAs KOHCOJIMJAIMs COOTBETCTBOBaJIa 0Opasiam ¢ 3acoieHHOCTho 60-70%, a 20%-Has
obpa3iam ¢ 3aconeHHOCThIo 20-35% (pucyHok 1).

Mexanusm nedopmaruu 31T mox Harpy3koi pH TMTEIIFPHOM 3aMavYlBaHUU TEXHOTCHHBI-
MU BOJaMH (arpecCMBHBIMH PACTBOPAMHU) BKJIIOUAET B ce0sl pa3pylIeHUE LIEMEHTHPYIOUIUX COJie-
BBIX CBsi3el rpyHTa [15; 16]. BiusitHue pacTBOpoB Ha yKa3aHHBIA MEXaHU3M IPEICTABISAETCS Clle-
IyromuM o0pa3oM. MoJeKyIbl pacTBOpa, MPOHUKAST B MUKPOTPEIIMHBI COJICBOTO I[EMEHTA, MIPOSIB-
JIAIOT pacKJIMHUBaroee Aerctaue [6; 12 u ap.].
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Pucynox 1. Kpuevie usmenenus omnocumenvrou cygghozuonnoti ocaoxu 3T npu paznuunoii cmenenu
npedsapumenvrol guluerauusaemocmu oopasya (0,1,0,2,0,4,0,6,0,8;1,0) 6=0,25Mllaq,
HawanibHoe codepoiicanue conell eunca é epyume (=15%

D¢ ekt ycyryonsercss akTUBHOCTBIO pacTBOpPa, TUIA U CTENEHM 3acOJIeHUs TpyHTa. B nrore
COBMECTHOE PaCKJIMHUBAIOLIEE U PacTBOPSIOLIee IeHCTBUE PUIbTpaTa CIIOCOOCTBYET CTPYKTYPHBIM
M3MEHEHMSIM B TPYHTE, IPUBOIALIMM K Pa3BUTHIO MPOCATOUYHBIX M CY(h(HO3MOHHBIX Aedopmanuit
oA Harpyskoi. CremoBaTenbHO, OcajJka COOpykeHHi pactuiactranHoro mpodwuns wa 3IIIT npu
MOJITOIJICHUH TEXHOTEHHBIMU (arpECCUBHBIMM) BOJAMHU U B OTCYTCTBHM (PMIIBTPALMIOHHOTO MOTOKA
MOJKET OBITh JOCTOBEPHO OIpeieeHa M0 TEOPUH (PUIBTPAIMOHHOW KOHCOMUAAIMU IO TOCTHKEHUS
cTeneHu KoHconuaanuu 60-80%, a ganpHenIIas BEIMYMHA OCAIKH JT0JKHA OIPENEIATHCS C YUETOM
BTOpUYHOU KoHconumanuu. [IpoBeneHHBbIE SKCIIEPUMEHTANbHBIE HCCIEIOBAaHUS IOKa3ald, YTO
C YBEJIMUEHHEM COJIEP>KaHMs COJIM B TPYHTAX J0JsI BTOPUYHOM KOHCONUIAINU B 00IIEH cxeme pas-
BUTHUS OCAJIOK yBenuuuBaercs. B o0iem cilydae MHTEHCUBHOCTh Pa3BUTHUS M BeMWYHHA JedopMa-
1M, 00yCJIOBJIEHHAs BTOPUYHON KOHCOJHUJALMEH T'pyHTa, 3aBUCAT OT JEHCTBYIOILErO JaBIICHUS,
MCXOJTHOTO COJIEP>KaHUs COJIU U PacTBOPAIOIIEH CLIOCOOHOCTH (PUIIbTpaTa.

Oo6mas kaptuHa paszsutus nedopmanmii 3[II'T B ocHOBaHMM 0OYCIOBJIEHA CIEAYIOIIUMHU
mpoLeccamy, MPOTEKAIUMU TPU JJIUTEIBHOM MOATOIJICHUH W (HIBTPAllMM arpeCCUBHBIX BOJI.
PacTBopsttomiee u (uiIbTpallMOHHOE JIEHCTBHE PAacTBOPOB CO BPEMEHEM OKa3bIBaeT Bce Ooibliiee
u 6osbiiee BozaeiicTeue Ha 31T B ocHOBaHUM, MPUBOIAIIEE B UTOTC K KOPEHHOH JIOMKE CTPYKTY-
pbl rpyHTa. OOUIIBHOE YBIAXKHEHUE B YCIOBUSAX 3HAUUTENBbHOM mopuctocTH, npucymeit 31T, BbI-
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3bIBA€T YTOJIIICHNE OOBOJAKUBAIOIIMX KaXKIYI0 YaCTHUILY TUIEHOK CBA3aHHOM BOoAbI. B cBOIO ouepenp
IUICHKA BBIMOJIHAET POJb CMa3KH, CHIDKAIOUIEH TpeHHe YacTHIl OJHA O JIPYTylo U oOJerdaer ux
CKoJIb)keHue (TiepeymnakoBky) [6;12;17]. Ilpu 3ToM TpouCXoAuT OcinabiIeHHe M MOTepsl CBSI3HOCTH
arperaroB rpyHrta. B nanpHeiinieM HauMHaeT NpOsSBIATHCS 3(PPEKT pacTBOPEHUS U BBIHOCA COJICH,
MPUCYTCTBYIOLINX B TPYHTE B KPUCTAJUIMYECKOM COCTOSTHHH U B (JOPME COJIEBOTO IIEMEHTA.

CtpyKTypHOE clierieHue, 00yCIOBIEHHOE COJIEBOM IIeMEHTallMel arperatoB 1 4acTHIl B pe-
3y/lbTaTe paCTBOPEHUS LIEMEHTUPYIOLIUX COJIEH, B 3HAUUTEIbHON CTENIEHU yTpauMBaeTcs U CO Bpe-
MEHEM IOJIHOCTBIO Hcye3aeT. BhIHOC pacTBOPEHHBIX cosiel (PUIIbTPAIIMOHHBIM ITOTOKOM eIie 00Ib-
e ycyryOseT mpouecc pa3pyleHus: CTpyKTypsl TpyHTa. OnrcaHHbIe BBIIIE MPOIECCHl TPUBOISAT
K pPa3BUTHUIO NMPOCaA0YHBIX U cyPdo3uonnbix nedopmaruii 31T ocHoBanwms.

B 00o0mienne M3M0KEHHON 3/1eCh (PU3MKO-XMMUYECKOH MPHPOIBI PAa3BUTUS JAehopMariuii
B cybdosznonno-ueyctoiunBbix 31T ocHOBaHus ciaemayeT 100aBUTh, YTO MPU PACCMOTPEHUU 00-
UX PUYUH BOSHUKHOBEHHS MPOCATOYHBIX M Cy(h(o3noHHBIX nedopmanuil TpyHTOB, MPEICTaB-
JSIOUIUX B OINpPEIeJICHHON CTENEeHH CTPYKTYpPHbIE U 00BEMHBbIE U3MEHEHHsI, HEOOXOIUMO, MPEeXK/Ie
BCET0, YCTAaHOBUTH NIPUPOY, BBI3BIBAIOMINX UX cuil. [Ipocagounsie u cyddho3uoHHbIe qedopManuu
nporekatot B 3III'T" mox nefictBueM Harpy3ku B TOM Cllydae, €CJIM BHEUIHEE JaBJICHUE HA HUX Ipe-
BBIIIAET HEKOTOPOE «OIPENEICHHOE» 3HAUEHUE «CTPYKTYPHOM NIPOYHOCTH» C(HOPMHUPOBAHHOMN
KpUCTAJIITU3alMel CoNiell U CONMPOBOXKAAETCA JIUTEIbHBIM YBIQKHEHUU U (PUIBTPALIMOHHBIM BO3-
JIEMCTBUEM TPYHTOBBIX (TEXHOT€HHBIX) BOJA. Pa3MsirueHue u pacTBOPEHHUE COJIEBBIX CTPYKTYPHBIX
CBA3EH TOJIBKO TOTJa MOXKET CTaTh IPUUMHON JIONOJIHUTEIBHOIO YIUIOTHEHHUS, KOTJ1a TPYHThI HaX0-
JSITCSL B HEIOYIIJIOTHEHHOM COCTOSIHUM. TOJIBKO B TAKOM COCTOSIHMM JjaBjieHHE HaOyXaHus, pa3Bu-
BaloIlleecs B TPYHTaxX MpH (QUIBTPALUU PACTBOPOB, HE OYJET B COCTOSIHMM OKa3aTh MPOTUBOJCHCT-
BHE YIJIOTHSIIOIIEMY BJIMSIHUIO BHEILIHETO JABJICHUS.

I'oBopst o BnusiHum coneii Ha aedopmarmu 31T, cregyer oTMETUTh, YTO, HE TOIBKO BHIMBIB
coyiell mpenonpenenser npocaaounbie U cyddosnonnsie aedopmaniu TPyHTOB, HO JaXe OIHO HX
pa3MmsrdeHue U pacTBopeHue. B ocHOBe mporiecca pa3BUTHsI MPOCAIOYHBIX U MOCieaAyromux cyddo-
3uoHHbIX jaepopmanuii 3III'T B ocHOBaHMHM JIEKUT HE OCBOOOMKAECHUE JOMOJHHUTEIBHOTO O00BEMa
IpyHTa IpU BBIHOCE COJIEH, a Pa3MSTYeHUE U Pa3pyLIEHUE CTPYKTYPHBIX CBA3EH MEXIy 4acTHULAMH
IpyHTa U arperatamu, c()OpMHUpPOBAHHBIX COJIEBOM LieMeHTanuen. Tak, npu guiabsrpanuu yepe3 3I1TT
10J] HAarpy3KOM, arpeCCUBHBIX K COAEPKUMBIM COJISIMH arpeCCUBHBIX PAaCTBOPOB (TEXHOT'€HHBIX BO[)
MIPOIIECC PA3BUTUS U MPOSIBICHUS MPOCAAOUYHBIX U CY(P(PO3HOHHBIX J1epOopMaluil aKTUBU3HPYETCS.
CrnenoBarenbHO, CIIOKHUBIIMECS paHee MPeJCTaBIeHUE O TOM, YTO Ui MposiBiIeHUs Cy(h(HO3MOHHON
HEYCTOMYHMBOCTH IPYHTOB KapOOHATHOTO THIIA 3aCOJIEHUsI TPeOyeTcsl IIMTENNbHBIA BPEMEHHBIN nepu-
0Jl, IPEBBIIAIOIINI CPOKH 3KCILTyaTalluu coopyxkeHus [ 18], He cocTosTeNnbHO, Tak Kak JJIs Pa3BUTUA
cydhdosunonnsix nedpopmanuii B [T ¢ BeicoKkoit mopucTocThio (>50%) 1 mbuieBaTocThIO (>50%) Mo
Harpy3Kol JOCTaTOYHO Pa3MST4YE€HUE U CHUIKEHUE MX COJIEBOM «IEMEHTALMOHHOW» IPOYHOCTH IIPH
BO3JICHICTBHH arpeCCUBHBIMU K KapOOHATaM TEXHOTEHHBIX BOJ (PACTBOPOB).

ITpocanounsie u cypdosznonnsie nepopmanuu 3T, conepxanux, Kak Jerko-, cpeHe- TaKk
U TPYIHOPACTBOPUMBIE COJIHM, HEOOXOIMMO YUYUTHIBATh MPHU MpOoruose ocanok 3C, moaBepraronuxcs
IpU SKCIUTyaTallud MOATOIUIEHUIO M (MIBTPALIMOHHOMY BO3AEUCTBHIO TEXHOTEHHBIX (arpeccuB-
HbIX) BoA. Cyddo3nonHbIe 0caiki 00BEKTOB OYAYT MPOJOIKATHCS 10 TEX MOp, MOKA HE 3aKOHYHUT-
Cs1 BBIHOC COJIEW M3 TPYHTOB, 3QJIETAIOIINUX B OCHOBAHWMM, UJIU K€ TIOKa B OCHOBAaHUHU HE YCTAHOBUT-
sl THIPOTEOXUMHUYECKOE paBHOBECHE. B COBpeMEHHBIX yCIIOBUSAX MPU MOBCEMECTHO HAOII01aeMOM
MHTEHCUBHOTO U3MEHEHHUSI XMMHUYECKOI0 COCTaBa M KOHLEHTPALMU IPYHTOBBIX (TEXHOTE€HHBIX) BOJ
Ha 3aCTPOEHHBIX TEPPUTOPUAX OXKHUAATH CTAOUIBLHOTO TUAPOTEOXUMUYECKOTO PAaBHOBECHS B OCHO-
BaHUU COOPYKEHUS Ha BECh CPOK MX 3KCIUTyaTallud, Mbl He Bipase. Clie10BaTeNbHO, IS IPOEKTH-
pOBaHUS HAJACKHON JTONTOBPEMEHHOM dKcIuTyaTanuu o0sekToB Ha 3IIIT mpu oxumaemMom moaTor-
JICHUU UX TEXHOTEHHBIMM (arpeCCHBHBIMM) BOJAMH, €IlI€ HA CTaJUU NMPOEKTUPOBAHHS HEOOXOIUMO
MPEeyCMOTPETh Pa3BUTHE MAaKCUMAIbHON OCaJIKU, COOTBETCTBYIOIIEH MOJTHOMY BBIHOCY KaK JIETKO-,
CpelHE- TaK U TPYIHOPACTBOPUMBIX COJIEH M COMPOBOKIAIOIIEM 3TH MPOLECCH CTPYKTYPHBIM pa3-
pPYLIEHHEM TPYHTOB OCHOBAHMS W IPUHATH YIPEXKIAOMIHME 3TH MPOLECCHl KOHCTPYKTHBHO-
TEXHOJIOTUYECKNE MEPOIIPUATHS IPU CTPOUTEIBCTBE.
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Cnenyer ormeruts, yto noHsatue 3III'T BkitouaeT 1enblil KOMIUIEKC IPYHTOB, pe3KO OTJIHU-
YaIOUUXCS MO CTENEHU COJIEBOM LEMEHTAllUH, KOJIWYECTBEHHOMY M Kau€CTBEHHOMY COCTaBY CO-
JEpKUMBIX coliedl u mp. JlehpopmMupoBaHus CTONb PA3TUYHBIX TPYHTOB IIPHU HATPYKCHHUH, YBIaKHE-
HUU, JJIUTEIbHOM IMOATOIUICHUH U (UIBTPAIMOHHOM BO3JEUCTBUM TEXHOTEHHBIX BOJ HE MOXKET
OBITh OJIHO3HAYHBIM. 3aKOHOMEPHOCTH IPOIIECCa, TOTyYEeHHBIE B OTICIBHBIX UCCICIOBAHUSX, 0Y-
IyT WMEThb MECTO JUIb [Ji1 peruoHanbHOM pasHoBuaHoctu 3III'T. A noromy, HaxexHas
U JONTOBpeMeHHas dKcruryaTamnus oobwekra, Ha 31T, MoxeT ObITh rapaHTUPOBAaHA JTOCTOBEPHOMN
TUAPOr€OXUMUYECKON OLEHKOW OCHOBAaHUSA B KaKJIOM KOHKPETHOM Cydae Ha CTaJUM U3bICKAHMS
Y IPOEKTUPOBAHUS C JOCTOBEPHBIM MPOTHO30M U3MEHEHUS UX B MPOLIECCE SKCIUTyaTallUH MIPU BO3-
NEHCTBUM TEXHOTEHHBIX (AKTOPOB M MNPUMEHEHUEM YHPEKIAIOUINX KOHCTPYKTUBHO-TEXHO-
JIOTUYECKUX MEPOIPUITHH.
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YK 624,131,2;2624:151;001.63
OIIBIT MACCOBOM 3ACTPOMKH TEPPUTOPHUU CJIOKEHBIX
HNBIVIEBATO-TVIMHUCTBIMU 'PYHTAMMU PA3JIMYHOI'O THUIIA
N CTEIIEHU 3ACOJIEHUA

YnuaiioaeB b.JK., YnaiioaeB b.b., UopaeBa C.)K., ’Kakumbexon P.C.
Exubacty3ckuii ”H)XEHEPHO-TEeXHUYECKH MHCTUTYT nMeHu akanemuka K.M. Carnaesa,
(r. Dxmbacty3, Pecnybnuka Kazaxcran)

Annomauusn. Bvinonnen ananusz uzgecmnoco onvlma mMaccosou 3acCmpouKu u IKCHIYyamayuu
MEePPUMOPULL CIONHCEHHBIX NbIIEBAMO-2TUHUCBIMU SPYHMAMU PA3IUYHO20 MUNA U CMeNneHU 3aco-
nenus( 3IT). Onpedenenst OanvHeliuie nymu co8epuleHCme08anusi HapabomMaHHo20 ONbImd.

Knrwouesvie cnosa: 3aconennviii pyHm, mexHo2eHHble 800bl, NOMONIEHUs, QYHOAMEHm, KOp-
po3usi, 6emoH, azpeccusHas cpeod, C8as, 3auumHoe NOKpbimue.

Annotation. The analysis of the well-known experience of mass development and operation of
territories composed of pulverized clay soils of various types and degrees of salinity (ZPGG) is car-
ried out. Further ways of improving the accumulated experience have been identified.

Key words: saline soil, technogenic waters, flooding, foundation, corrosion, concrete, aggres-
sive environment, pile, protective coating.

[1p11€BaTO-IIIMHUCTBIE TPYHTHI pa3iuyHoro tuna u crenenu 3acosieHus (3I1IT) mupoxo pac-
npoctpanenbl B Kazaxcrane u pecnyonukax Cpenneil Azuu. B 3TuX rpyHTax MpeuMMyIIECTBEHHO
cojiepkarcst TpyAaHopacTBopumbie coiu (0T 8-10 % u Gosee) ¢ HE3HAYMTEIBHBIM MPUCYTCTBUEM
JIETKO- ¥ CpeiHepacTBOpuMoit conu (10 5%). B ectecTBeHHOM ManoBIa)XKHOM COCTOSIHUU 3TH T'PYII-
bl xapaktepusytores | u Il Tunom npocagodHocTH, ciaboi arpecCUBHOCTBIO, BBICOKOH MOPUCTO-
cThio (10 50%) M MPOYHOCTHIO, HAJTMUKUEM Makporop pasmepoMm oT 0,2 10 2 MM, coaep’KaHuEM
B OOJIBLIIOM KOJIMUECTBE MbLIEBATHIX YACTHLI, MAJIbIM KOJIMYECTBOM IJIMHUCTHIX BKIFOUYEHUH, KOA(]-
¢unmentom ¢punbtpanuu ot 0,1 1o 2,5 m/cytku [1].

B ycnoBusix MaccoBOW 3aCTpOMKM M IKCIULyaTallMM TeppuTopuil, cinoxeHHsx 3III'T npakru-
YeCKHU MTOBCEMECTHO HAOMI0AAeTCs MOATOIUIEHNE C (POPMUPOBAHHBIMH arpeCCUBHOM BOJIHO-COJIEBOM
rpyHToBoit cpenbl (ABCI'C) B 0OCHOBaHUM, CHIKEHHEM MPOYHOCTU M e(OPMALIMOHHBIX XapaKTe-
PHUCTHK, MOBBIIIEHHON KOPPO3UIHOI aKTUBHOCTU TPYHTOB M TPYHTOBBIX BOJ [1; 2].

ITpu ctpoutensctBe 00bekToB Ha 3III'T cornacho pernamenta (CII PK 5,01-102-2013) mm-
POKO TIPUMEHSIOT CBaW C 0OMa304HBIM MOKPBITUEM, JIUOO OypoHAOMBHBIE CBaW Ha KOPPO3HMOHHO-
croiikom 6etoHe. DpdexTuBHOCTH TpUMeHeHus cBail B 31T onpenensiercss KOHLEHTpaIel comneit
B BEPXHMX TOPU30HTAX IpyHTA (10 6 M), HU3KOM TPYJOEMKOCTbIO CBaHBIX pabOT, MaJIbIM 00bEMOM
3eMJISIHBIX paboT, HHAYCTPHAIBHOCTBIO CBAaHBIX pabOT, COKpAIlEHUEM CPOKOB CTPOUTEILCTBA, MO-
BBIIIIEHUEM Ha/IeKHOCTU U YBEITMYEHHUEM HKCIUTYaTallMOHHBIX Ka4Y€CTB BO3BOJIUMOT0 OOBEKTA.

PernameHTupyemass TEXHOJIOTHSI YCTPOHCTBa 3a0MBHBIX CBail ¢ OOMAa30YHBIM IOKPHITHEM
B 3III'T, ecTEeCTBEHHOIrO CIOKEHHS M HM3KOW BIAXHOCTH, KpallHE 3aTpyJHEHA H3-3a BBICOKHX
IIPOYHOCTHBIX CBOMCTB IpyHTa. Ouaru BKpaIUIEeHUs KpHUCTaUIM3alMOHHOW conu B Maccuse 3IIIT
MPEMSTCTBYIOT IPOXOJIKE CBAU MpU 3a0MBKe, CAUPAETCS 3alIUTHOE OKPhITHE, 00pa3yeTcs TpeluHa
10 TIOBEPXHOCTH KOHCTPYKLMH, PAa3pyIIAE€TCs OrOJIOBOK, a MOTOMY B IIPOLECCE AANbHEHIIEH 3KC-
TUTyaTaly HaOJII0/1aeTcsl KOPPO3Hsl KOHCTPYKLUHU C MOCIEAYIONUM CHH)KEHUEM MX HECYIIUH Cro-
coonoctu. 3a6uTh cBaro B 3III'T ecTecTBEeHHON BIIaXXHOCTH M MJIOTHOCTH, IO MPOCKTHON OTMETKH,
0€e3 HapyIIeHUs CIUIOIIHOCTH KOHCTPYKIIMH, MMPAKTUYECKH HEBO3MOXKHO. OTCI0/1a TOPBI OTXO0B U3
00pyOJIeHHBIX OTOJIOBKOB CBail Ha CTpOMTENbHOH miomanke. [Ipoxonka AUIUPYIOMUX CKBa)KUH
B 3III'T nns morpyxeHus cBail SJKOHOMUYECKHU HerenecoodpasHa. CBau B MPOOUTHIX U pacKaTaH-
HbIX ckBaxknHax B 3[II'T He pernmaMeHTHPYIOTCS, TO3TOMY, KaK /10 HACTOSILEr0 BpEMEHH MPaKTHYeE-
CKHU HE PElICHA UX 3aIlUTa OT KOPPO3UHU.
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ITpu ycrpoiictBe pynnamenta B 3III'T s dhexTuBHO nMprMeHeHNEe KOPOTKUX OypOHAOHWBHBIX
cBau (<6 m). Ha cragum 3actpoiiku B 3III'T ecTecTBEHHOro CIOXEHHUS W HU3KOW BIAKHOCTH (-
(exTUBHO MpuMeHeHHe OypoHaOMBHBIX cBail Manoil anuubl (< 10 M). HesHauurtenbHas TonamuHa
3aneranus 3III'T, ux BbIcOKas ecTeCTBEHHasI MPOYHOCTh, Majasi BIAKHOCTh, ci1adasi KOpPO3HMOHHAs
aKTUBHOCTb, HU3KHI ypOBEHb IPYHTOBBIX BOJ Ha CTaJUU CTPOUTEIHCTBA YNPOILAET MPOU3BOICTBO
paboT, MOTOMY Kak CTEHKH CKBaXXUHBI MPHU MPOXOJKE COXPAHSAIOT YCTOWYUBOCTh B TEUCHUU JIJIU-
TenbHOro BpeMeHH. K Tomy ke croumocTs 1 M3 GeToHa yJI0KEeHHOTO0 Ha MECTe CTPOUTENHCTBA B 2-
3 pa3a HM)KE€ CTOMMOCTH M3IOTOBJIEHUSI KOHCTPYKLMHU B 3aBOJICKUX YCIOBHSX.

VYcrpoiictBo OyponabuBHoi cBaii B 3III'T mpeamomaraer ux 3amury OT BO3JIEHCTBHA
ABCI'C. TpaiullMOHHBIM peIIEHHEeM IPH BHIOOPE aHTUKOPPO3WOHHBIX MEPOIPHUSATUN IO 3aIHUTE
OyponabusHbix cBaii B 3III'T sBisieTcst mpumenenne 6ETOHOB BBICOKOW IUIOTHOCTH Ha CyIb(aTo-
CTOMKHX IeMeHTaX. OHaKo B YCJIOBHSIX CpelHEH M CHIIbHOW CTEMEeHM arpecCMBHOCTH K OeTOHaM
B arpeccHBHON BOJIHO-cosieBol rpyHTOBOM cpene (ABCI'C), kotopast dopmupyer B 3III'T ocHOBa-
HHUS MPH MOJATOIJIEHUU B YCJIOBHUAX IKCIUTyaTallMM 3THX Mep HemoctatodHo [1; 2; 3; 4; 5]. Cexe-
VIIO)KCHHAss OETOHHAsI CMECh MPHU ycTpoicTBe OyponadbuBHoM cBau B 3III'T 10 Habopa mpodHOCTH
BcrynaeT B KoHTakT ¢ ABCI'C. Kpome Toro, Habop mpodyHOCTH OETOHAa B CKBAKMHE MPOTEKAET
B ycJIOBHSX HM3KHX TemnepaTyp (< 10° C), uto He rapanTupyeT popMHUpOBaHUE MPOSKTHOH MPOY-
HOCTH KOHCTPYKLIMM B HOPMAaTHUBHbBIE CPOKHU.

B pamkax paccMOTpeHHs eIMHON CHCTEMbI «OCHOBaHUE — (QyHIaMeHT — coopyxkeHue» (ODC)
HEOCTIOPUMO BIUSHUE Tpolecca dKcrutyatauuu (OTKINK) Ha u3MeHeHus: cBoiictB 3IIIT. IloBbI-
menHoe cojaepxanue B 3III'T ocHoBaHust KapOOHATOB, TUIICA U JIETKOPACTBOPUMBIX COJIEH, X pa3-
MATYEHUE, PACTBOPEHHE U BBILIEIAYMBAHUE MIPU MOATOIUIEHUH B IMPOILECCE HKCILTyaTalluu, HAChI-
I1a€T TPYHTOBBIE BOJIbl arpECCUBHBIMA KOMIIOHEHTaMH, YTO aKTUBU3UPYET IMPOTEKAHUE KOPPO3U-
OHHBIX IpolleccOB B OeToHe KOHCTpYKUMU. CONM pacTBOPSIOTCS, Pa3MsrdyaroTcsi, pa3pyliaeTcs
CTPYKTypa TpyHTa, COPMUPOBAHHAS COJICBOM IIEMEHTalWed (KPUCTAILIM3AIUCH), MOBBIIIACTCS
KOPpPO3HWOHHAsI aKTUBHOCTh TPYHTOB U TPYHTOBBIX BOJI, YCKOpsieTCs MpOTEKaHue mporecca oOMeHa
(xopposusi) Ha pazaene ¢az «KABCI'C — 6erony. [Iporekanue o6o3HaueHHBIX mporecco B 3III'T
OCHOBAHHUS NMPUBOJIUT K pa3BUTHIO cy(h(Po3nOHHOM ocaaku, Mmpocanke, KOPPO3UH, CHUKEHHUIO He-
cymiel criocoOHocTy cBau u mp. OOIIee CHWKEHHE HEeCylIed CcrocoOHOCTH Oypo3aOMBHBIX CBau
MpH BbIIenaunBanuu coieit nocruraet 50% [2;4 u ap.]. OOmuMpHBIE HCCIeA0BaHUs 0 CyIb(haTo-
CTOMKOCTH IIEMEHTOB U OETOHOB, YCTPOMCTBY 3alIUTHBIX 000JOYEK U MPOIMUTKE CBall aHTUKOPPO-
3MOHHBIM MaTepuajioM u3BecTHble B PK, B OmmkHeM U JajibHEM 3apyOekbe, OTHOCUTBCSA B OCHOB-
HOM K O0eTOHaM, 3aTBEpAEBILErO B 3aBOJICKUX BBICOKOTEMIIEpATYpHBIX ycioBusx. Habop mpouHoctu
0eToHa B HAOMBHBIX CBasX MPOTEKAeT NMpH HU3KUX Temneparypax (< 10°C) B ycloBHUsIX BO3AEHCT-
Busa ABCI'C. Csenenus no npoueccy tBepaeHus 6erona B ABCI'C Ha ctpoutenbHON IMIIOMIaaAKe
MaJIOUMCIIEHHBl U BecbMa MPOTHBOpEUMBHI[2; 5]. ABTOpaMm Jo0KiIajga pa3zpaboTan MoaAu(pUKATOPHI
(106aBKM) B OETOHHYIO CMECh KOTOPBIN MO3BOJIIET MOBBICUTH KOPPO3UOHHYIO CTOHKOCTH M MPOU-
HOCTh OeTOHa HaOMBHBIX cBaii [2...7; §].

[IpakTka MaccoBOW 3aCTPOWKH M O3KCILTyaTallud OOBEKTOB Ha TEPPUTOPUSX CII0KEHHOMN
3III'T, nccnenoBanus Mpod TPYHTOB, TPYHTOBBIX BOJ, BHITSXKEK U3 OeTOHA (yHIaMEHTHBIX KOHCT-
PYKIIHMI MOKa3aa, YTO MOBCEMECTHO HAOIIOJAETCS UX AJIUTENbHOE MOATOIUIEHNE C (PUIbTpallMoH-
HBIM BO3JIEHICTBUEM TEXHOTEHHBIX (arpeCCUBHBIX) BOJ, KOTOPOE COIPOBOXKAAIOTCS pa3MAT4€HUEM,
pacTBOPEHHEM U BbIIIETAYMBAHUEM KakK JIETKO-, CpPEeHE-, TAK U TPYIHOPACTBOPUMBIX COJIEH, UTO
CIIOCOOCTBYET pacnaay CTPYKTYPHBIX CBA3€H B IPYHTaX, M COIMPOBOXKAAETCS YXY/IIIEHUEM CBOUCTB
TPYHTOB, TPYHTOBBIX BOJ, KOppo3uel 0eToHa KOHCTPYKIUH HYJIEBOIO I[UKJIA C MOBBIIIEHUEM CHKH-
MaeMOCTH U TIOHM)KEHUEM HeCyIIel ClocOOHOCThIO TpyHTa [2; 4 u jp.].

O603HaueHHbIe MPOOIEMBI MPU 3aCTPOIKE U AKCIUTyaTallK 3/1aHui U coopyxeHuit Ha 3I1I'T
MOCITY>KUJTM OCHOBHOW MPUYMHOM MHOTOYHMCIICHHBIX aBapuii 00bekToB B rT. H. V3ens, IlIbiMkeHT,
EpeBaHn, 3anopoxbe, Bonrononckon, Jlxe3kasrasn u ap.

3akiroyeHune. AHaIU3 MPAKTUYECKOTO OIBITA MAaCCOBOM 3aCTPOMKM M DKCIUTyaTallUM TEPpH-
topuii, cnoxkeHHbix 3I1I'T, mokasana, 9To OHM 3aTparuBarOT JIMIIb OTACIbHBIE ACTIEKTHI MPOOIEMbI
MOBBIIIEHUS KauecTBa U 3¢ dexruBHOCTH Bo3BeneHus u dkcruryaranuu 3C Ha 3[1IT. B wactHOCTH,

210



3aTPOHYTHI BOIIPOCHI, CBS3aHHBIC C M3yuyeHUEM (DYHIAMEHTHBIX KOHCTPYKIMH Ha TPyHTaX COIep-
JKalue JIETKO- U cpeaHepacTBopumble coyin [4]. [Ipu 3TOM CHCTEMHOE M COBMECTHOE PaCCMOTPEHUE
THJIPOT€OXUMHYECKUX W TEXHOJIOIMYECKHX AacleKTOB (OHIAMPOBAHUS-U3BICKAHUH, MPOEKTUPOBA-
HUs, CTPOUTENBCTBA U HKcIutyaTanuu 3C B YCIOBUSX BO3JEHCTBUS arpeCCUBHBIX BOJ, C YYETOM
crneun(UKY X TPOSIBICHHUS B OCHOBAaHUH, OCTAINCH MPAKTUYECKU HE 3aTPOHYTHIM.

OKCIEpPTHO-aHAJUTUYECKasl OLEHKa JEUCTBYIOIIMX pPErjiaMeHTOB IO Bo3BeaeHUo 3C Ha
3II'T, mokazaia, 9TO0 OHM OA3UPYIOTCS HA MCCIIECIOBAHUSX TPYHTOB, COIACPKAIIMX TOJIBKO JIETKO-
U cpeaHepacTBOpuMBbIe coiiu coriacHo kiaccudukanuu [T ¢ mpenmyiiecTBeHHBIM COIep KaHU-
eM KapOOHATOB OTHOCHTCS K HE3aCOJICHHBIM, a MOTOMY COIJIACHO pEeriiaMeHTa 3THUX TePPUTOPHii
3aCTPOMKH KaK Ha OOBbEKTaX Ha 3aCOJICHHBIX IPYHTaX. TO HE COOTBETCTBYET MPAKTHKE COBPEMEH-
HOT'O CTPOUTENIbCTBA, MIOTOMY KaK IOBCEMECTHO PAaCIpPOCTPAHEHbI U 3aCTPAauBAIOTCA TEPPUTOPHH,
cnoxxennbie 3IIIT ¢ mpeumyiecTBeHHBIM COJIEP)KaHHEM KapOOHATOB, KOTOPBIE MPU BO3ACHCTBUU
TEXHOTEHHBIX BOJ| arpeCCUBHBIX BOJ| MPOSIBIIAIOT CHenu(UYecKre MpOsBICHUS, @ IMEHHO CHUXe-
HUE HecylIeil CHOCOOHOCTH, MOBBIIIEHUE KOPPO3UOHHON aKTUBHOCTH, CyPdO3MOHHOI U pocaaoy-
HOUM HEYCTOWYMBOCTH, CIIOCOOCTBYIOT perjiaMeHThI 110 cTpouTenbcTBY Ha 3III'T TpeOyroT He TOIBKO
KOPPEKTUPOBKHU HO U CYLIECTBEHHOE OOHOBIIeHUE [2, 3].

[Touck m pa3paboTka dPPEKTUBHBIX M HAJEKHBIX KOHCTPYKTHBHO-TEXHOJIOTUYECKHX pelle-
HUHN MO0 YCTPOMCTBY M 3KcIuTyatanuu ocHoBanuii M pyHmaamentoB B 3III'T gomken ObITh cBs3aH
c o0ecrieyeHreM 3alUThl KOHCTPYKIMKA HYJIEBOTO IIUKJIA OT KOPPO3HH M TOBBIIMICHHEM HECYIIeH
CIOCOOHOCTH B YCJIOBUSX TE€XHOT€HHOTO BO3JCHCTBHS MYTEM HCIIOIb30BAHUH MECTHBIX MaTepua-
JIOB ¥ U3BECTHOTO OIIBITAa MAaCCOBOM 3aCTPOMKH.
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VK 656.2
TEXHOJIOI'MSI OBPABOTKHU I'PY30B HA CKJIAJICKHUX
JJOTHCTUYECKUX CUCTEMAX

Mlana6exos C.P., lllanabdaeBa A.A., Temup:kanona JL.b.
Exunbacty3ckuii ”H)KEHEPHO-TEXHUYECKU HHCTUTYT uMeHH akanemuka K.M. Carmaega,
(r. Dxubacty3, Pecrrybnuka Kazaxcran)

Annomayua. B cmamve paccmampugaromcs 60npocsl 6HeOpeHUsi pAyUOHAIbHOU CKIAOCKOU
MEeXHON02UY U MUHUMUZAYUSA YUCIA CKIAOCKUX onepayull, oouue mpebogarue Ha hopmuposanuu
ONMUMATILHBIX 2PY308bIX MOOYIel 6 sude bnok-nakemos TMP (mosapHno-mamepuanvhsie pecypcul),
Max sfce eOuHvle 2py308vle MOOYaU Ol MPAHCNOPMHBIX U CKAAOCKUX 36€Hbe8 TI02UCTUYECKUX Yenell
0becneuusarom ux 83aumMocen3s, YCKOpss u yoeuesnss npoosuxcernue, 0opabomky u yyem TMP.

Knroueswie cnosa: mosapno-wamepuanvHvle pecypcsl, CK1ao, 2py30000pom, mpancnopmmbie
cpeocmea, nozpy304HoO-pasepy304nble MexaHusMbl.

Annotation. The article discusses the issues of implementing rational warehouse technology
and minimizing the number of warehouse operations, the general requirement for the formation of
optimal cargo modules in the form of TMR block packages (inventory resources), as well as unified
cargo modules for transport and warehouse links of logistics chains ensure their interconnection,
speeding up and reducing the cost of TMR promotion, processing and accounting.

Key words: inventory, warehouse, cargo turnover, vehicles, loading and unloading mechanisms.

Baxmueliniee ycnoBue BHEAPEHMsI PALMOHAIBHOM CKIIAJCKOW TEXHOJIOIMHM — MHUHUMU3ALMS
qHcia CKIAJICKUX orepanuii. Oto TpeboBanue O6a3upyercs Ha (HOpMUPOBAHUH ONTUMAIBHBIX TPY-
30BBIX MoayJieill B Buae Onok-nakeroB TMP Ha cTaHIapTHBIX TOBapo-HOCUTENSAX (IUIOCKHE, CTO-
€4HbIe, SIMYHbIE IOJIJIOHBI WIIN KacceThl). EnnHble rpy30Bble MOJIYNIN JUIsl TPAHCIIOPTHBIX M CKJIa-
CKUX 3BEHBEB JIOTUCTHUYECKHUX IieTel 00ecreunBaloT UX B3aUMOCBS3b, YCKOPSIS U yICIIEeBIIss Mpo-
nBukeHue, o0padboTky u yuer TMP (ToBapHO-MaTepuanbHble pecypcehl).

Ha mo0oMm ckiiaie cymecTByeT TEXHOIOTMUECKUH MpoLecc, KOTOPBIM PerIaMeHTHPYETCs T0-
PSAIOK BBINOJHEHUS YKa3aHHBIX (DYHKIIMH, CBSI3aHHBIX C HUMHU IPOLEAYp U omnepaiuil. IToT nops-
JIOK OTPa)KaeTcsl B TEXHOJOIMYECKMX KapTax. VIMu omnpenenstorcs XapaKTEpUCTHKH, YCIOBUS
U Talnbl BHIMOJIHEHUS MPOLEAYp U ONEepaluii, UX cojaepkaHue, NOTpeOHbIe 3aTpaThl TpyJda U Bpe-
MEHH, TPO(ECCHOHATBHBIM COCTaB U YUCIIO YYACTHUKOB, UCIOJIb3yeMble CPEICTBA TPYAA, MpaBHUiia
o(opMIIEHHS CKIIAJICKON JOKYMEHTAlluu U OTpa’keHUe Xoja paboT u 3aTpar B MH(OPMALMOHHON
6a3e naHHbIX. JIoruCcTHUECKUI TOAX 0/, YBA3bIBAIOIIMI BCE 3TAIbl U ONEpaIliy CKJIAJCKOI0 MpoIiec-
ca, pazpabaThIBaeTcs C LEIbI0 ONTUMHU3ALMY IPUMEHSIEMbIX TEXHOJOTUN M MUHUMM3AIUK 3aTparT.
OH NoKeH OXBaThIBaTh KAaK BHEUIHME (TPAHCIOPTHBIE), TAK M BHYTPHUCKIIAACKUE TEpPEeMEIICHUs
TOBapHO-MaTEepPHAIBHBIX PECYPCOB, ATOT MPOLIECC U300pakeH Ha PUCYHKE 1.

IloctynuieHne ToBapHO-MaTEpUaIbHBIX PECYPCOB Ha CKJIAJ IPEAIoaraeT IMoCIe10BaTeIbHOE
OCYIIECTBIICHHUE ONepalMii: ojjaya IPUOBIBIIETO TPAHCIOPTHOTO CPENICTBA K MECTY €r0 Pa3rpy3KH;
CHATHE IJIOMO W 3aMKOB, BBITpy3Ka nmoctynuBmux TMP H3 TpaHCHOPTHOrO CpeACTBa; OCMOTP
U MpOBEpPKa IPy30B, a TAK)KE COMPOBOAUTEIbHBIX JOKYMEHTOB, 0OecliedeHe yueTa rpy30B, Ux J0-
KyMeHTalbHOe odopmiieHue, (ukcupoBanue uHpopmarmu B DBM. OTcyrcTBUE TpaHCIOPTHO-
COIMPOBOJUTENIbHBIX JOKYMEHTOB, HapylleHUE IMJIOMO, HEJOCTaTKU Tapbl U YHNAKOBKM HE MOTYT
CITy>KUTh OCHOBAaHHEM JJIsl TIPEKpallieHHsl WK oTKa3a B mpuemke TMP Ha cknan.
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JIormcTuyecKkum npouecc Ha cknage
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Pucynox 1. Jlocucmuyeckuil npoyecc nepemeuyeHus 2py308 Ha CKiaoe

Cxutag 00BIYHO MOJpa3iesieTcss Ha HeCKOIbKO 30H: pasrpy3KH TPAHCIIOPTHBIX CPEACTB C IO-
CTYNMBIIUMU TPy3aMU; MPUEMKH, KOHTPOJIS TPy3a U JOKYMEHTAIMH; OCHOBHOTO U BCIIOMOTATElb-
HOro pasmenieHuss TMP; koMIuiekTanuu 3aka3oB, 0pOpMICHHs OTIPYKaeMbIX IO 3aKa3aM pecyp-
COB; 3arpy3Kd TPAHCIOPTHBIX CPEACTB; 30HBI AJAMHUHUCTPATHUBHBIX M MOACOOHBIX OMEIICHHM.
[TpumepHas cxema ¢hopMupoBaHus 30H 00pabOTKH U BpeMeHHoro xpanenuss TMP Ha ckiane npen-
CTaBJICHA HA PUCYHKE 2.

BuyTpucknaackas rpy3000padoTka TOBapHO-MaTepUaIbHBIX PECYPCOB MPEAINoaraeT ux Ie-
peMellieHne MEeXy pa3IMuHbIMM 30HAMHU CKJa/ia: ¢ pa3rpy304HON paMIibl B 30HY MPUEMKH, Jajee
B 30HbI OCHOBHOT'O U BCIIOMOTATEIbHOTO XpaHEHUs, 3aTEM B 30HY KOMILJIEKTAIIMHU 3aKa30B U HA MO-
IPY304YHYIO paMIly (PUCYHOK 2).

Ckutagckoe 000pyI0BaHUE B 30HAX OCHOBHOTO M BCTIOMOTATEIBHOTO XPAHEHUS TOKHO OTBE-
yaThb OCOOEHHOCTSM U IapaMmeTpaM TIpPYy30BBIX €IMHHUIl TOBapHO-MAaTE€pPUAIbHBIX pecypcoB. g
YHOPSI0YEHUS] XPAHEHUS UCIIONBb3YIOTCS CUCTEMBI aIpECHOTO y4eTa, T.€. KaKJI0€ MECTO XPaHEHUS
JOJDKHO UMETh WHJIMBHUIYalIbHBIN KOA. BMecte ¢ TeM, s 3G ()EKTUBHOTO MCIOIB30BaHUS UMEIO-
IIEroCs CKJIAJICKOT0 MPOCTPAHCTBA 11ef1ecO00pa3HO BHeIpeHne rnOKux cxeM pazmerneHuss TMP.

[Ton kOMUCCHOHMPOBAaHUEM (KOMILIEKTAlMEH) CelyeT MOHUMaTh CKJIAJICKUE ONepaluy 1o Bbl-
0opy u3 30H xpaHeHust Tex TMP, Ha KOTOpbIe IOCTYIIIIN 3aKa3bl HA OTTPY3KY co ckiana. [Ipu sTom
orepaTophl CKJIaJa BBITIONHSIOT cleayromne GyHkimu: otoop TMP ¢ MecT ux XpaHeHHs U IOCTaBKa
B 30HY KOMIUIEKTAIIMX 3aKa3a; KOMIUIEKTAIHs (POPMUPYEMBIX M3 3aKa30B MAPTHIA TS OTTPY3KU.

Haunbonee pacnpocTpaHEeHHOW M YKOHOMHYECKH IETIeCO00Pa3HOMN SBISIETCS IEHTPATM30BaAH-
Has CHCTEMa BBIBO3a 3aKa3aHHBIX NMapTH TOBapHO-MaTepUaNbHBIX pecypcoB. COBpeMEHHbIE CKa-
JIbl UMEIOT aBTOMATHU3HPOBAHHBIE CUCTEMBI YIIPABJICHUS TEXHOJIOTMYECKUMHU Ipoueccamu. Bee 30-
HBI CKJIaJ[a CBSI3aHBI MEX Y cO00 MH(DOPMAIIMOHHBIMU TOTOKAMHU.
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Pucynox 2. @opmuposarnue 30u obpabomxu u epemennozo xpaunenusi TMP na cknade

Ha ckmagax MOTyT UCHONIB30BaTHCS Pa3iMuHbIe TEXHOJIOTUH, YYUTHIBAIOIINE CIICIU(UYECKUE
YCIIOBHSI BpEMEHHOTO XpaHeHusi u rpy3000padotku TMP. Ilpu nmapTHOHHBIX TEXHOIOTUAX Kaxaas
MapTUsl TOBAPHO-MATEPUATIBHBIX PECYPCOB IMOCTYNAET Ha CKJIAJ IO OJJHOMY JOKYMEHTY U pa3Mmenia-
€TCA OTIENBbHO OT Apyrux naptuid. [Ipu copTOBOM TEXHOJIOTUU CKIAAUPOBAHUS KAXKIBIA COPT TO-
BAPHO-MAaTEPUATIBHBIX PECYpCOB TaKK€ MNOMJIEKUT HHAMBUAYAIBHOMY pPa3MEIICHUIO B CKIAJe.
Bo3MoskHa ¥ TPEThsl TEXHOJIOTHS CKJIaIUPOBAHMS — ITAPTHOHHO-COPTOBAs, coueTaromas B cebe ode
YIOMSHYTBIE paHee TEXHOJOTHH (KaXK[aas mapTus Tpy3a UMeeT B CKIIaJie OTACIbHOE MECTO pa3Me-
LIEHMSI, HO BHYTPH [IapTHH TOBAPHO-MaTEepUAJIbHBIE PECYPChI PACIOIaratoTcs Mo copTam).

OnHYM U3 MOLIHBIX PE3EPBOB COKPAILECHUS 3aTpaT KEJIE3HOAOPOKHOIO TPAHCIOPTa HA Iepe-
BO3KH SIBJIIETCSI CO3JIAHUE XOPOIIIO OPraHU30BAHHOM CHCTEMBI CKJIAJIOB (TPY30BBIX TEPMHHAJIOB), OC-
HAIlIEHHBIX COBPEMEHHBIM Tpy3omepepabaTriBatouM obopynoBanueM. lLlenb co3maHus CKiIaao0B
B CHCTEMax JIOTHCTUKU COCTOUT HE B XpaHEHHUHU I'Py30B, a B IpeoOpa3oBaHUU [TapaMeTPOB IPy30MOTO-
KOB /U151 HanOoJee 3(h(heKTUBHOIO UCIOJIB30BAHUS I'PY30B WM UX JajbHEHIIEro TpaHCIOPTUPOBAHMS.

OpHako B TO BpeMs, KOI'/la ’KeJIe3HOAOPOKHBIM TPAHCIIOPT HAIpaBJIIET CBOM YCHIIUS B IEp-
BYIO ouepeslb Ha cTporoe coOiroieHue rpaduka ABMXKEHHs MOE310B M HOPM 3KCILIyaTallud IMOJ-
BIDKHOTO COCTaBa B COOTBETCTBUHU C IJIAaHOM (OPMHUPOBAHUSA M TEXHUYECKUM HOPMUPOBAHHEM,
IPY30BJIaJENIbIIbl B IONOHE 32 MAKCUMAJIBHBIMU TOXOAAMU CTPEMATCA COKPATUTh CBOU 3aTPAThI Y-
TEM HCIIOJIb30BAHMS ITOCYIapCTBEHHBIX BATOHOB KAK «CKJIAJI0B HA KOJIECAX).

JlorucTryeckuii HEHTP — 3TO OCHOBHAsI CTPYKTYPHO-(DYHKIIMOHANIbHAS €IMHUIA TPAHCIOPTHOM
noructuky. OHa NOJIEP’KUBAET MPOLIECCH MJIAaHUPOBAHMSI, OPraHU3alMy U pealu3aluy palroHallb-
HBIX (ONTHMAaJIbHBIX) MO0 KPUTEPUSIM CPOKOB, CTOMMOCTH, KayecTBa JOCTaBKU TOBapoB. B mHTepecax
KJIMEHTOB OHA TAK)K€ OPraHU3yeT B €MHBIN MPOLIECC ACATEIBHOCTD KEJIE3HOIOPOKHOIO U IPYTUX BH-
JIOB TPAHCIIOPTA; MPEINPHUATHI U OpraHu3aluii, 00eCIeYMBAIOIINX IEPEBO3KY IPY30B.

Pucynox 3. llomewenus cknaoa TJIL] 6 Animamet

Nudopmanimonnoe oOCIy)XKMBaHUE CKJIaaa MPEAroiaracT yIpaBJieHHe WH(POPMAIIMOHHBIMU
MOTOKAMH U SIBIISIETCSI CBSI3YIOIIUM CTEp>KHEM (YHKIIMOHUPOBAHUS BCEX CIIYXO CKIaa.
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Pucynox 5. Ilooaua eazonos noo noepy3ouno-pasepy3ounsie onepayuu

[TpuumHOM HexenaHus BKIAAbIBATh CPEACTBA B CO3/IaHUE CKIIAJIOB U TIEPETPY30UHBIX TEPMHU-
HAJIOB SIBIISIETCS DIIEMEHTApPHOE CTPEMIICHHE TPY30BIaIeNbIeB MEPEIOKUTH OpemMs 3aTpar Mo Xxpa-
HEHUIO Tpy3a Ha FOCYAApCTBO B JIUIIE JKEJIE3HBIX JOPOT.

B 3aBHCHMOCTH OT TEXHHYECKON OCHAIIEHHOCTH yIpaBlieHuEe WH()OPMAIIMOHHBIMU TOTOKAMHU
MOXET OBITh KaK CaMOCTOATEILHON CHCTEMOM (Ha MEXaHW3UPOBAHHBIX CKJIAJlax), TaK U COCTaBHOU
MOJICHCTEMOM 00IIIel aBTOMaTU3UPOBAHHON CUCTEMBI yIIPaBJICHHs MaTepuaibHbIMU U UH(OpMaIIu-
OHHBIMH IMOTOKaMHU (Ha aBTOMATHU3UPOBAHHBIX CKJIa/1ax).

Cnucok auTepaTypsl:

1. H.I'. boiiko, C.I1. Yepenuuuenko Ilorpy3o4no-pasrpy3ounbie paboThl M CKJIAIbI HA JKeJe3-
HOAOpOXKHOM TpaHcniopte — MockBa: ®I'BOY «YuebHo-MeTOauYeCKnid IIEHTP MO 00pa30BaHUIO Ha
JKEJIEe3HOJOPOKHOM TpaHcmopTe», 2011. — 292 c.

2. Kypranos B.M. Jloructuka. TpaHcmopT u CKJaj B IE€MH TOCTaBOK TOBApPOB: YUEOHO-
npakTuyeckoe nocobue. — M.: Kamxusrit mup, 2005.

3. TpancnopTHas JOTHCTUKA: Y4YeOHUK i1 TpaHCHIOPTHBIX BY30B / [lox obmieit pen. JI.b. Mu-
poruna. — M.: U31-Bo «Ox3amen», 2002.

4. Hayuno-texnuueckuii xxypHan «Maructpamb». Ne 10 — Anmarter: «Memua Tpancmopty,
2013 1. — 119 c1p.
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Cexkuusa 5
SJEKTPOSHEPI'ETUKA, TEIIVNIOODHEPI'ETUKA
N ABTOMATU3AIIUSA TEXHOJTOI'MYECKHUX ITPOLHECCOB

YK 697.941
HCIOJb30BAHUE CBOMCTB CMAUYNBAEMOCTH NbLIN U KOHJIEHCAITAU
BOJAHOI'O ITAPA HA TIOBEPXHOCTH YACTHUII ITP KOHCTPYUPOBAHUU
YCTPOUCTB MAPOOBECIIBLJINBAHMS.

AcsuixanoB K.K.
Exunbacty3ckuii ”H)KEHEPHO-TEXHUYECKU HHCTUTYT uMeHH akanemuka K.M. Carnaega,
(r. Dxubacty3, Pecrrybnuka Kazaxcran)

Annomayun. Cmauusaemocms NulIU U CEOUCMBA KOHOEHCAYUU 800IHO20 NAPA KAK (BAaKmo-
bl onpedensiiowue Koazyasiyuio nbliedblx Yacmuy U OaIbHeuuyro Q@hexmusHocms KOHCMpYyupo-
8AHUSL NAPOOOECNBLIUBAIOWUX YCHPOUCTE.

Knrwouesoie cnosa: cmauusaemocms nviiu, KOHOEHCAyus, KOA2yIayusl.

Annotation. The wet ability of dust and condensation of water vapor as the factors which de-
termine the coagulation of dust particles and further the effectiveness of the design parametrului
devices.

Key words: the wet ability of dust, condensation, coagulation.

[Ton cMaunMBaeMOCThIO TIOHMMAIOT ITOBEPXHOCTHOE aOCOpPOMPOBAHKE BIAru TBEPIBIM TEIOM.
VYcioBreM cMauMBaeMOCTH IMBIIEBBIX YACTHIL SBISETCS 00pa30BaHKE HA UX MOBEPXHOCTH MBUIEBBIX
YacTHUll SIBJISIETCS 00pa30BaHKE HAa UX MOBEPXHOCTH CJOS JKUJIKOCTH, U3 KOTOPOTO Bjiara MPOHUKAET
BHYTpb IblIeBON uyacTuibl. [Iporecc cmaunBanus TpeOyeT ynaleHus cios Bo3jayxa, abcopOupo-
BaHHOTO MbLIEBON YacTuled. bomnploe BiaMsIHIE HA CMAauMBa€MOCTh OKa3blBa€T BEJIMYMHA MbUIMH-
ku. [Ipu GonbliemM U3MenbUeHUH TOBEPXHOCTD MBUTH BO3PACTAET, a CIEI0BATENbHO, YBEINUUBAETCS
abcopOHMpoBaHUE ra3a, 4To 3HAUYUTEIbHO CHUKAET CMAauMBaeMOCThb. TyT OOJIBIIYIO POJIb TAaKXKeE UT-
paroT U MEXMOJEKYJsIpHble CUJIbl. [ yBemMueHus CoCOOHOCTH K CMayMBAaHUIO B BOJY 4YacTo
BBOJISIT CIEIMAJIbHbIE CPEACTBA (JI€TEPreHThl), YHUUTOXKAIOUIUE WM YMEHBIIAIOIMINE TOBEPXHOCT-
HOE€ HaIpsDKEHUE MEXy TBEPABIM TEJIOM U JKUAKOCTBhIO M olseryaromue yBiaxxHenue. Ha cmaun-
BaeMOCTh BiUseT U (popMa nbUIMHOK. [IbuTMHKM cepuueckoit GopM, naxe camble MENKHE, Jierye
YBJIQXKHSAIOTCS, YEM MBUIMHKUA HENpPaBHIBHOM ocTpoi (opmMbl. Mepoil cMauyMBaeMOCTH TBEPAOIO
Tesa XUAKOCTBIO SIBJISIETCS YroJl B MEXAY IJIOCKOM MOBEPXHOCTBIO M KAcaTENbHON B TOUKE COIPH-
KOCHOBEHHMSI KaIlJld, HaXOMsIIeNcs Ha YBJIQXHSIEMOW IUIOCKOCTH. J[JIl MONHOCTBIO YBIa)KHEHHOTO
Tena 3TOT yroi paseH 0°, a 1y HeyBlIaxkHeHHOro Tena — 180°. B mpupoae Habmogaercs sBieHHE
KOHJICHCAIIUM BOJSHOTO Iapa Ha YacTUIaX MbUIM. YIPYrocTh Mapa Ha BBIMTYKJIONW MOBEPXHOCTU
Oosbliie, YeM Ha IJI0CKO, KOTOpas B CBOIO OYepe b OO0JIbIIE YIPYroCTH Ha BOTHYTON TOBEPXHOCTH.
CnenoBatenbHO, Ha TBIJIMHKAX HEMPAaBHIbHON (POPMBI C BOTHYTBIMU MTOBEPXHOCTSAMU Map KOHJEH-
cupyercsi 6oJiee MHTEHCUBHO, Y€M Ha MbUIMHKAX, TOBEPXHOCTb KOTOPHIX BhIMyKias. C yMEHbIICHH-
€M TOIepeyHrKa MMbUIEBON YaCTUIIBI YBEMYUBAETCS YIPYTOCTh Mapa Ha Hel; CIe10BaTeNbHO, KU -
KOCTb JIET4€ UCHapsAeTcs U, 3HAUUT, 3aTPyAHEHA KOHACHCAllls BOASHOIO napa.

VY aenbHas NOBEPXHOCTh MBLIU €CTh OTHOLIEHHE MMOBEPXHOCTH BCEX YACTHUIl K UX Macce, WIn
00beMy 3HAaYeHHE KOTOPOH MO3BOJISIET CYAUTh O TUCIEPCHOCTH MbUIH. OT JaHHOTO MoKa3aTess 3a-
BHUCAT MHOTHE CBOMCTBA NbUIM U MBUIEBUAHBIX MaTE€pHaliOB, HAIPUMEP, MPOYHOCTh OETOHA, rope-
HUE TBIJIEBUAHOTO TOIIJIMB, CKOPOCTh OCAKIACHUS U T. 1.

216



B3aumMoneiicTBre MBIJIEBBIX YacTUI] MEXIy co00# Ha3zbIBaeMasi ayTore3ueid, BhI3bIBaeT o0pa-
30BaHME KOHIJIOMEPATOB MbUIM. B cilyuae B3aMMOAEHCTBUM IBUIEBBIX YAaCTHIl MEXKIY cOOOM, siBiIe-
HUs ayTOT€3UU UMEHYIOT CIIMIIAEMOCTBIO.

JlaHHOE SBICHUE SIBISIETCS CIEACTBUEM BO3ICHUCTBUA JJICKTPUUYECKOH, MOJIECKYJIAPHOW, U Ka-
nwUIsipHON npupoasl. Hanéxnas pabota o0opynoBaHus MbLICyNIaBIUMBaHUA orpenensercs dhdex-
TOM CIIMIIaHUS TBUIM. B KadecTBe JAaHHOIO MOKa3aTens PUHUMAETCS NPOYHOCTH IBUIEBOTO CJIOS
Ha pas3psis, [1a.

[To creneHy CAMIIAEMOCTH MBLUIH Pa3/ICICHbl HA YeThIpe IpyIIbI (Tabu.1).

Tabruya 1
CnunaeMocCTh IbLUIH
I'pynna PaspsiBHAs NpOYHOCTH .
HexkoTtopsie nbutk TaHHOHN TPYIIIIBI
CIIMITA€MOCTH citos ieLH, P,I1a
1 Hecnumaromuecs, P < 60 JonoMuToBasi, TIMHO3EMHAs, IIIJIAKOBasI
| Crabocmunatompecs, KoxkcoBas, toMeHHas, annaTuToBas
P =60-300 ’ ’
m Cpennecnunaromuyecs, LementHas, TopdsiHas, MeTaJUTHYECKas, My4dHas,
p =300-600 MBUTh ¢ MAKCUMAJILHBIM Pa3MEpPOM YacTHIl 25 MKM
o ———— lemenTtHasi, ruricoBas, BOJOKHUCTHIE MbLTH (acOe-
v P>600 ’ CTOBAs, XJIONIKOBAs, IEPCTsIHAs); BCE IBLIN C Yac-
tunamu He 6osee 10 MKkM

DKCIEPUMEHTAIBHBIC MCTIBITAHUS MOKA3bIBAIOT, YTO I MPUJAHUS BJIAXKHOW MBUIA JTOCTa-
TOYHOM CJIMITIAeMOCTH, OHA JIOJKHA OBITh yBeNIMYeHA Ha YPOBEHb BhIlIe. MiMeeTcst uéTkas oOpaTHas
3aBUCUMOCTD MEXIY CBOMCTBOM CIIMIIAHUS U TEOMETPUUYECKUM Pa3MEPOB YACTHII.

['MrpockOonMYHOCTH MUK KaK CBOMCTBO MOTJIOIIATH BJary M3 BO3/1yXa BIMSET HA DJIEKTpUYE-
CKYIO TIPOBOJIUMOCTbH, CIMIAEMOCTh, CHIITYYECTh U JAPYTHE CBOMCTBA IBLIH, UCIIOIH30BAHUE KOTO-
PBIX SIBISIETCS KPA€yTrOIbHBIM (PAKTOPOM OMPEAEISIONIUM KOIUYECTBO, CKOPOCTh MOAaBaeMOro ma-
pa, ¥ BIHSET HAa KOHPUTYPAIHIO paciiblia U KOHCTPYKIIUIO COTLIA.

PaBHOBeCHOE COCTOSIHME MEXIYy OTHOCUTEIBHOMN BJIAXKHOCTBIO BO3/lyXa M BJIAXXHOCTHIO MaTe-
puana BeIpakaeT uzorepma copOuuu. [lonb3ysach TaHHON HM30TEPMOI, BOZMOXKHO, MPEAMOIOKUTD
0 XapakTepe MOBEJCHUS MbUTH B PAa3JIMYHBIX anmaparax, eMKOCTSIX JUIsl MBUIH, MBUICTPOBOAAX.
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Pucynox 1. Hzomepmwi copbyuu u oecopbyuu napos 800l uckonaemvimu yenamu: 1 — aumpayum;

2 — KOKCO8blll, 3 — CUNbHOCIEKAIOWULICS (Mema-OumymMuHo3Hblil), 4 — crabocnekarowuiics (Mema-aueHum,);
5 — ouens crabocnexarowuiica (mema-nueHum), a — o OAHHBLIM XOJI0OCIO20 ONbIMA

217




3akawuenue. B nporecce mapoodecnbUinBaHus HEOOXOIUMO CO3TaHUE CONIPOTUBIICHUS H3-
OBITOYHOMY MJABJICHUIO O0pa3yeMOro HpW MHaJCHWU YIS B y3Jax HEPECHIIKH, M YTSDKEICHHU
YrOJMbHOW TBUIM 3a CYET CIMNAHHUA W YBEIWYCHHS BIUSHHUSA I'PAaBUTALIMOHHBIX CHJI BO3JIEHCTBYIO
B CBSI3HM C YBEJIMYEHHEM pa3Mepa M MacChl YaCTHIl yrOJbHOW NbUIM. BriOMBaHMEe MBUTH U3 MIpUEM-
HBIX JIOTKOB JICHTOUHBIX KOHBEHEPOB OOBSICHACTCS M30BITOUYHBIM JIABJICHUEM B HHX 32 CUET BO3Y-
Xa, YBJIEKaeMOTO Ia/IAI0IINUM TOTIIIHBOM.

D¢ dexTrBHOCTH TAPOOOECTIBIITMBAHUSA OYJET 3aBUCUT OT MPABUIBHOCTH BHIOOpA KOHCTPYK-
IIUM COIEJI OPraHU3YIOMIUX MPOLECC CMAYMBAEMOCTH IBUIM NPH OTCYTCTBUHU W30BITOYHOW BIIATH
IUIs1 HeJTOTIYILEHUS] CMEP3aHUs BOJIbI HA METAINIMYECKUX U OETOHHBIX OCHOBAaHUSX.

Cnucok nutepaTypsl:
1. HoBplii cipaBOYHMK XMMHKA U TexHosora [Iporeccel u anmapaTsl XUMHUYECKUX TEXHOJIO-
ruu. Y.-1- C.-116.: AHO HIIO «IIpodeccuonan» — 2004. — 838 c., .
2. TOCT 12.1.005-88 Cucrema crangaproB 6e3omacHoctu tpyna (CCBT). O6mme canutap-
HO-TUTMEHHUYECKUE TpeOOBaHUS K BO31yXy padboueil 30HbI (¢ U3menennem N 1).
3. bezonacHocTh Tpyaa B mpoMbliuieHHOCTH 1989r, Nel, 3.

VJIK 621.31
SKCNEPUMEHTAJIbHBIE HCCJEJTOBAHMS IO OIPEAEJEHUIO
PABOTOCIIOCOBHOCTH JIABOPATOPHOM YCTAHOBKH
YJEKTPOMATHATHOI'O CKATIOBOI'O I'PY30BOI'O
MOJABEMHOI'O MEXAHHM3MA (T'TIM)

BarbipOek 9.E, I'eibmanosa 3.C., Caiidynaunna A.P.
KaparanguHckuii ”HIyCTpUaJIbHbI YHUBEPCUTET,
(r. Temupray, Pecniyonuka Kazaxcran)

Annomayusn. B cmamve paccmampueaemcs sxcnepumeHmanvbHvle UCCie008aHusi No onpeoeie-
HUIO pabomocnocooHocmu 1a60pamopHoU YCMaHOBKU NIeKMPOMASHUMHO20 ckunoeozo I'TIM. Jxcne-
PUMEHMATbHASL UCCTE008AHUSL NOKA3ATU NPUHYUNUATLHYIO 803MONCHOCHb UCHOIb308AHUS NPUHYUNA
9IeKMpPOMAcHeMUIMAa 8 pazpadbomke nPomMvluLienHbvlx oopasyos ckunosvix 1 TIM. Heobxooumwvim yc-
JI08UEM 8 OAHHOM BONPOCE SAGISAEMCS NOOOOP NApPamMempos8 KOMIIEKMYOWUX, 00eCneyusarouux mpe-
byemyo pabomocnocoonocme. B uacmuocmu, 31eKmpomMasHumos, co30aoumux Heooxooumyro eeiu-
YUHY U NOCMOSIHCMBO YNEKMPOMACHUMHbBIX NOJlell no 6cell Onute (gvicome) ckunogozo I'TIM.

Knrwouesvie cnosa: snekmpomacHumuoe none, CKun, 371eKmpoMacHum, MASHUMHAsL 1e6UMa-
Yust, dNEKMPOMACHUMHbBLE CUTTbL.

Annotation. The article deals with the experimental studies to determine the performance of the
laboratory installation of electromagnetic skip HPM. Experimental studies have shown the principal
possibility of using the principle of electromagnetism in the development of industrial samples of skip
GPM. The necessary condition in this issue is the selection of parameters of components that provide
the required performance. In particular, electromagnets that create the necessary magnitude and con-
stancy of electromagnetic fields along the entire length (height) of the skip HPM.

Key words: electromagnetic field, skip, electromagnet, magnetic levitation, electromagnetic
forces.

B nacrosimee Bpemsi pazpaboTka u co3zfganue 3pQPeKTUBHBIX O MPOU3BOJUTEIHLHOCTH U ONTH-
MAJIBHBIX C TOYKH 3pPEHUS MUHHMHU3ALWU dHEPro3arpar rpy30BbIX MOABEMHBIX MexaHu3MoB (I'TIM)
SIBJIIETCSI BEChMa aKTyaJIbHOM TpoOieMoii. B aToit cBsi3u Ha kadenpe «dueprerukay KapUV Beimon-
HEHBI SKCIIEPUMEHTAIILHBIE UCCIIEIOBAHUS 110 OMPEACTICHUI0 PabOTOCIIOCOOHOCTH J1TabOPaTOPHOU yC-
TAHOBKH 3JIEKTpoMarHuTHoro ckunoBoro I'TIM. McciaenoBanusi mpOBOIUIUCH C IEJIbIO UCIIOJIb30BA-
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HUS TIOYYCHHBIX PE3yIbTATOB MPHU MOCIEAYIOICH pa3padoTKe MPOMBIIIICHHBIX 00pa3I[0B MEXaHU3-
MOB JIaHHOTO THIA. VccrenoBaHus BHITOTHUTUCH Ha JTAOOPATOPHOW YCTaHOBKE 3JICKTPOMArHUTHOTO
ckunioBoro ['TIM (puc. 1), m3rotoBnennoii B KaplY no marepuanam pabotsr [1].

KOHCTpYKTHBHAS 1 AJIEKTpHYECKast CXeMa YCTAaHOBKH TIPHBE/ICHBI, COOTBETCTBEHHO, Ha PUC. 2 U 3.

Pucynox 1. Jlabopamopuas ycmanogxa 31eKkmpomacHumHno2o ckunosozo I'TIM

CornacHo puc. 2a ycTaHOBKa COCTOUT U3 JaboparopHoro maketa |, ckuma II u qByx 6110K0B
nutanus nocrossHaoro Toka bIT1 u BIT2 (IIT). JlabopaTophsbrit MmakeT I'TIM (I) npeacrasiser coboi
IIECTh BEPTUKAIBHO PACIIOIOKEHHBIX IIOMIAN0K 1 (prc.2a) U3 aHTUMAarHUTHOTO MaTepHala.
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Pucynox 2. Koncmpykmuenas cxema 1a60pamophoil yCmaHo8KU 31eKmpomMacHumno2o ckunosozo I'TIM
a — cxema 1a00paAmMOpHOU YCMAHOBKU, O — PACNONIOdNCEHUEe INeKMPOMASHUMOE 3 Ha naowjaoxax 1

[IF]

Pucynox 3. Dnexmpuyeckasn cxema 1ab60pamopHoli yCMaHO8KU 31eKMPOMASHUMHO20 ckunosozo I TIM
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Uepes cepennHy IJIOMIAI0K MPOXOIUT HAIPABISAIONIAs 2 MEPEMEIIECHUs CKUIIA, TAKKe H3rOo-
TOBJICHHAs M3 aHTUMarHuTHOro marepuana. Hampasinsiomas umeer Tpyo4yaToe ceueHrue ¢ BHYTpEH-
HUM JIMaMETpOM, Ha 1-2 MM npeBbimaromuM quametp ckuna Il. Ha xaxmoii miomaake pa3mMeieHbl
oz yriaoM 120° npyr Kk apyry Tpu yiekTpoMarauta 3 (puc. 2 6), o0pa3ys 2JeKTpOMarHUTHBIC CEK-
uuu L1...L6. DnekTpoMarauThl B KaX/10M CEKLIMK COCIMHEHBI MEXAY COO0M mapajjiesibHO, B Clie-
nyroriem nopsinke L1-L3-L5 u L2-L4-L6 taxke napamienbHo. [[aHHOE COeTMHEHNE CEKIIMA MEX Ty
coboii obecrieynBaeT YyepeaoBaHue 10 TUIOIAAKaM MoI0coB 10xkHOTo (S) u ceBeproro (N) mpu mo-
Jlaue Ha DJIEKTPOMArHUTHI MOCTOSHHOTO TOKAa COOTBETCTBYIOIIEro HampaieHus.JlabopaTopHblit
makeT ckuna Il mpencrasnser co0oil TOCTOSHHBIA HEOAMMOBBIA MAarHUT HUJIHMHIPUYECKON (HOPMBI
auaMeTpoM 5 MM U BbicoToi 13 MM. MomuocTs 650k0B ntutanus (III) BIT1 u BII2 cocraBisier He
MeHee 100 W, a nocTosiHHOE HalpsKEHHE B HUX perynupyercsa B uurepsaie 5-20 B. Perynuposa-
HUE HaNPsHKEHUS IPEAYCMaTPUBAET CIAEAYIOIIee: COraacHo [1] CKOpoCTh NBHKEHUS CKUIIA PEryiu-
pyercsl 3JIEKTPOMArHUTHON CHJION 3JE€KTPOMAarHUTOB, 3aBUCAIIEH O BEIMYMHBI IUTAIOIIETO HaMps-
xeHus. PaboTa 37eKTpocxeMbl 3aKIII0UaeTCsl B CIIEIYIOIIEM: COrJIaCHO pHUC.3 Mojaya HampsKeHUs
Ha COEAMHEHMS CeKUMH (IUIOIIAJOK C AJIEKTPOMAarHuTaMH) MPOU3BOJUTCS 4Yepe3 MepeKJIouaTesn
I11 u [12. B 3aBUCUMOCTH OT MOJOXKEHUS (DIAKKOB (PyUyeK) ITUX MepeKoyaTeneii BO3MOKHbIE Ba-
PUAHTBI MUTAaHUS CEKIIMM 110 HAIIPaBJICHUSM TOKa MIPeBEACHBI B Ta0IuIEe 1.

Tabnuya 1
[IuTanus 3J1€KTPOMarHuTOB B CEKUHUSIX MO MOJSAPHOCTH B 3aBUCUMOCTH
OT MOJIOKEeHHS (urakkoB nepexrouaTeneit [11 u [12
[Tonoxxenuns ¢axkoB ITongspHOCTE TOKA HA KOHLIAX
MepeKIYeTeNeH Cekriuu 3JIEKTPOMAarHUTOB ITonapHocTh
1 m QJICKTPOMAaruuToB " HAIIpaBJICHUEC SJICKTPOMAarHmuToOB
JIBIDKEHUSI TOKa
BBEpX BBEpX L1-L3-L5 +H—-K N
L2-L4-L6 +H—-K N
BBEpX I L1-L3-L5 +H—-K N
L2-L4-L6 -H—+K S
I3 BBEpX L1-L3-L5 -H—+K S
L2-L4-L6 +H—-K N
I I L1-L3-L5 -H—+K S
L2-L4-L6 -H—+K S

B cootBercTBuM C [1] pa3HOMMEHHBIE MTOJIIOCA CEPAECUYHUKOB M MJIEKTPOMATHUTOB IIPUTATHBA-
IOTCSI, @ O/THOMMMEHHBIE OTTAIKUBAOTCS. [Ipu 3TOM cKHII, HaxoMsCh B 0 HON U3 30H N mim S, nme-
€T Ty € MOJISIPHOCTh, YTO U CEPACYHMKH 3JIEKTPOMArHUTOB 3TOW 30HBI. TakuM oOpa3oM mpu pa-
JIMYHBIX MOJIFOCAX B CMEKHBIX 30HAX MPOUCXOIUT JIBUKEHUS CKUIIA.

W3 BBIIEU3I0)KEHHOTO CIIEyeT, YTO COIJIACHO JAHHBIM TaOJaHIbI 2 TPU OJMHAKOBOM IOJIO-
x)eHun ¢uaxkoB nepexirouareneit [11 u [12 aqmxeHne ckuma OTCYyTCTBYET, a MPU MPOTHUBOTIOIO K-
HOM TIOJIOKEHUH (DIIaXKKOB JIOJDKHO MPOUCXOAMTH JIBUKEHUE.J[[aHHOe mosioxkeHne OblII0 MPOBEPEHO
AKCIIEPUMEHTAIIbHO, YCTAaHOBJIEHO cieaytomiee. [1pu Haxoxaenun ckumna B 30He L1 u mpu momnoxe-
HUM (praxxkoB nepexirouateneil: [11-suu3, u [12-BBepx, ckun cMecTuiics B 30Hy L2, To ecTs moa-
Hssics BBepX. Ilpu mocnenymem nepexintouenun ¢uaxkon: [11-BBepx, [12-BHu3, ckun nepemectu-
csiB30oHY L3 mt.1.

J71g SKCTIEpUMEHTANIbHOM MPOBEPKH ABMKEHUS CKHUITa BHU3 ObUIO yuTeHO cieaytoiee. [lepen
HayvajoM JIBIDKEHHUS CKUIIA BBEPX OH Haxojawuscs B 30He L1, onupasics Ha rutomanky 1 Ha puc. 2 a.
B a10ii cBs13u npu nccneqoBaHue ABMKEHUS BHU3 B 30He L6 Oblia cienyomuM o0pa3omM opraHu3o-
BaHa MCKYCCTBEHHas Iulomazka onopsl. IlepeBonom ¢uaxko nepexmtoyareneid [11u 12 B mosno-
KeHue BBepX B 30HaX L6 m LS Owuia ycranoBieHa mosisipHOCTh N, 4TO oOecneumsio yaepskaHue
CKUIIa Ha BEpXHEM yyacTKe Hampasisitouiei 2 (puc. 2 a), B 3oHe L6. Ilocnenyromuii nepeBon
dbnaxka nepexmroyatens [11 BHu3 co3gan B 30He L6 monsipHOoCcTh S, a B 30He LS5 momsapHocts N
U CKHUII OITYCTHJICS TIO HaIlpaBJIAIOIIEH B 30HY LS.
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JanbHeliee yepenoBanue nojoxeHus ¢uaxkos nepexmouareneit 111 u 112 npuseno k aBu-
KEHUIO CKMIa BHU3 10 Iwiomanku 1 cekumun L1. Cinenyer oTMeTUTh, UTO Kak MpH MEpeMELICHUN
CKHUIIa BBEpPX, TaK U MPHU €ro MepeMeIIeHNH BHU3 ABIKEHHE ObLJIO MPSAMOJIMHEHHBIM, 0e3 mepeKo-
COB. DTO 00€CEeUYeHO TeM, YTO PACHOJOXKEHHE JIEKTPOMArHuToB 3 Ha miouiaakax 1 moz yriom
120° (puc 26.) m0o3BOJWIO IEHTPUPOBATH JBMKCHUE CKUIIA, a HATMYUE 3a30pa MEKIy OOKOBOI 1O-
BEPXHOCTBIO CKHIIA U BHYTPEHHEH IOBEPXHOCTBIO CTEHKH HAIPABIISIONICH 2 MCKIIOYMIO BO3HHUK-
HOBEHHUE TPEHUS MEXAY STUMHU MOBEPXHOCTAMH. C y4eTOM IMOIy4YEeHHBIX BBIIIE PE3YyIbTaTOB OBLIO
IIPOBEJEHO UCCIIEJOBAHUE IIPOXOXKACHUS CKUIIOM IIyTH IIPH €r0 IBHKEHUHM BBEPX M BHU3, a TAKKE
HCCIIEA0BAHUE CKOPOCTU JBUKEHHUSI CKHUIIA. BbIle 0TMEYasIoch, 4TO CKOPOCTh ABUKEHUS PETYIIHUPY-
€TCsl BETMYMHOM ITOCTYNAIOIIET0 HA 3JIEKTPOMATHUTHI HANPsDKEHMs. B 3TOM CBA3M mpu HcciaenoBa-
HUM CKOPOCTH JIBWKCHHS B HamleM ciydae B Oiokax nuranus bI11 u BII2 BeicTaBisnach BenmuunHa
BBIXO/THOTO HanpsbkeHus 12 u 18 B. Pe3ynbrarsl ncciaenoBanuii npuBeAeHbI B Ta0IMIAX 2 U 3.

Tabauya 2
Z[aHHLIe HCCJICAOBAHUA I10 ITPOXOXKIACHUIO CKHUIIOM H IIpH €ro ABMKCHUKW BBCPX U BHU3
Hampasnenus Howmepa Bennuuna nytu H, mm
JIBIDKCHHA 3aMepoB HI H2 H3 H4 H5
ciina L1-L2 L2-13 L3-L4 L4-L5 L5-L6 He
1 24 26 24 25 27 126
2 26 27 26 26 25 130
BBEpX 3 28 25 24 25 24 126
Cpenuee 3nauenne Hy cpen. 127
HI H2 H3 H4 H5 He
L6-L5 L5-L4 L4-13 L3-L2 L2-L1
1 27 26 26 25 25 129
BHI3 2 26 26 25 27 25 129
3 26 27 29 25 24 130
Cpennee 3Hauenne Hy cpen. 129
Tabauya 3

I[aHHBIe 110 UCCIICAOBAHNUIO CKOPOCTHU ABUKCHHS CKHIIA 110 HaHpaBJ’IfIIOH_[eﬁ

Bennuuna HanpsbxeHus, B
12 | 18
Howmepa 3amepoB
Bpewms nBmkeHus ckuma, c. B 3aBHCHMOCTH OT HaNpaBIeHUsI TBUKCHHS
BBEPX BHU3 BBEPX BHU3
1 22 20 16 14
2 20 18 15 14
3 18 18 15 13
CpenHee 3HaueHUE 20 18.6 15,3 13.6
BpEeMEHH
Cpennee
3HAUYCHHE 13 15,1 24,5 36,1
CKOPOCTH, MM/C

[Ipumeuanue: Bpems, . ykazaHHOE B TaOJIMIIe, YUUTHIBAeT BpeMs Ha nepekiatodenue [11 u [12
(~10c¢); mpu omnpexeneHun cpeaneit ckpoctu Bpemst Ha nepexiodenue [11 u I12 (~10c) 6bu10 HC-
KJIFOUEHO, a MYTh MEepPEeMEIEHUsI CKUIIA MPUHAT PaBHBIM PACCTOSHUIO MEX]y EHTPaMU CepJeHHU-
k0B 3ekTpoMarduToB L1 u L6 (~130 mm). M3 naHHbIX TaOaMIel 2 BUAHO, YTO PACCTOSIHUE, TPOK-
JICHHBIE CKUIIOM, KaK Ha onpezeneHHbIX yuacTkax H;, Tak u cymmapueie (Hecp — 127 mm, 129 mm),
MIPU IBUYKEHUH CKHIIA BBEPX M BHU3 MPAKTUYECKU OJIUHAKOBBI.

Takum 06pa3oM MOXKHO C/I€TaTh BBIBOJ O TOM, YTO IPU PAllMOHAIBLHOM U PAaBHOMEPHOM pac-
IIPEIEICHUM HaNpPsHKEHHOCTH JIEKTPOMArHUTHBIX IIOJIEH B HAIpPABJICHUHM IBW)KCHHs CKUIIA pac-
CTOSIHHE, NPOMIEHHOE UM IIpU JBUKEHUM BBEPX UM BHU3, NMPAKTUUYECKUN He MeHserca. CoriacHo
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JaHHBIM TaOIMUIBI 3 CKOPOCTh IBUKCHHSI CKUIA MPU BBIXOJHOM HAIMPSIKCHUH HA OJIOKaX MUTAHUS
BIT1 u BII2 18 B 6omnpiie Ha 70-80 %, uem npu Hampspkenun 12 B. Kpome Toro BugHO, 4TO Ipu
JBYKEHMM CKUIIA BHM3, Kak 1pu Hanpspkenuu BbII1, BI12 12 B, tak u npu Hanpspkenuu 18 B, cko-
POCTh ABIKEHUS IpUMEpHO Ha 5-15% Bbilne, yeMm npu ABM>KEHUU BBepX. JJlaHHOE 00CTOSITENHCTBO
00yCJIOBJICHO T'paBUTALUEH, T.€. TOTOJIHUTEIBHOW MHEPIIMOHHON HArpy3Koi, co3aBaeMoil Maccoit
CKHIIa ¥ paBHON F=MCKk'Q, r1e MCK — Macca cKuma, a § — YCKOPEHHUE CUIIbI TSDKECTH.

C yderom pe3ylnbTaTOB BBHIMOJIHEHHOM, KCHEPUMEHTAIbHONW pabOThl MOXKHO CHENaTh clie-
JYIOILME BBIBOJBI:

1. JlaGopaTopHas ycTaHOBKa 3JIEKTpOMarHuTHoro ckumoBoro ['TIM siBnsiercs BrmonHe pabo-
TOCHOCOOHOM KOHCTPYKIIMH, TOKA3aBIIEH JOCTATOYHO XOPOIIME pe3yibTaThl. Takum obpa3om uc-
MOJIb30BAHUE AJIEKTPOMArHeTU3Ma B KauecTBE JABIKYIICH CHUJIbI MPUEMIIEMO JJISi €0 TEXHUYECKOro
IIPUMEHEHHUS.

2. C yueToM NpUMEHEHUs Ha MPAKTUKE YXKe CYLIECTBYIOIIUX AJIEKTPOMArHuTOB JOCTATOY-
HOW MONIHOCTH (DJEKTPOMArHHUTHI MOJBEMHBIX KPaHOB [2], MeTalI000pabaThIBAIONINE CTAHKH C
MarHUTHBIMH CcTOJIaMU [3], moe3ja Ha MarHUTHOM moayiike [4]) pa3paboTka U CO3/1aHue IIEKTPO-
MarHuTHBIX CKHUMOBBIX [TIM mpu COOTBETCTBEHHOM KOHCTPYKTHBHOM BBIOOPE KOMILICKTYIOIIHUX
AJIEMEHTOB BIOJHE PEANN3yeMO B MPOMBIIUICHHBIX BapHAHTAX.
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VJIK 339
TPEH/IbI U MEPCIEKTUBBI PA3BUTHUSA PHIHKA TPUPOHOIO T'A3A
B PAMKAX EBPA3HIICKOTO DKOHOMWYECKOT'O COIO3A

Iexsmanosa 3.C.., Koaecnuk J.A.}, Mohamad Syazli Fathi?
1KaparaHzmHCKm71 VHyCTPHAIIbHBI YHUBEPCUTET,
(r. Temupray, Pecriybnuka Kazaxcran)
2University Technology, (Malaysia, Kuala Lumpur)

Annomauus. /lannas mema ucciedyem GadCHOCMb NPUPOOHO20 2A3a Ol IHEPLemudeckol
bezonacHocmu U YCmouyuso20 paseumus Cmpan coio3d, aHalusupyem Kioyessvie Qaxmopbl, 61usi0-
wue Ha pLIHOK, makue Kak 000wbiua, nompeoieHue, mop2osis, UHDPACmMpPYKmypa u nNOIUMuKa pe2yiu-
posanus. Ocoboe HuUManue yoensaemcs MmeHOeHYUaM CIpoca U NpeosiodHCeHus, UHHOBAYUOHHBIM meX-
HOJLO2USIM 8 OMPACTIU, MPAHCSPAHUYHOU UHMESPayUuL U COBMECMHBbIM NPOEKMAM 8 PAMKAX CO03d.

Knwuesvie cnoea: suepeemuueckasn 6ezonacnocmns, cmpanvi-unenvt EAIC, pvinok npupoo-
HO20 2a3d.

Annotation. This topic explores the importance of natural gas for energy security and sus-

tainable development in the countries of the union, analyzing key market drivers such as produc-
tion, consumption, trade, infrastructure and regulatory policies. Special attention is paid to supply
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and demand trends, innovative technologies in the industry, cross-border integration and joint pro-
jects within the union.
Key words: energy security, EAEU member states, natural gas market.

B uenowm, crpansi-unensl EADC BeqyT CBOIO 3HEPreTUYECKYIO MOJIUTHKY, OPUEHTUPOBAHHYIO
Ha obeclieyeHue dHepreTuyeckon 0e30IaCHOCTH, Pa3BUTHE OTPACIM U COOJIIOJEHUE MEXIYHApOI-
HBIX CTAHJAPTOB B 00acTH dHepreTUkH. OHU TaKkKe CTPEMATCS K COTPYIHUYECTBY B 3TOH cdepe
Kak B pamkax EADC, Tak 1 Ha 0oJiee IUPOKOM PETHOHAIBHOM U MEKIAYHApOIHOM YPOBHSX.

Hamu npencraieH, KpaTkuil 0030p HOJUTUKU SHEPIETUUECKOTO CEKTOPAa B HEKOTOPBIX CTpa-
Hax-wieHax EBpaszuiickoro sxoHomuueckoro corosa (EADC) [1].

Poccus urpaer kimtoueByro poiib B aHepretrudueckom cekrope EADC. Ona siBnsieTcss KpynHen-
IIMM MPOU3BOJUTEIEM U HKCIOPTEPOM HE(TU U MPUPOJHOrO Ira3a B MUpE. DHepreTudeckas Moim-
tuka Poccuu BKIIOUaeT B ce0si CTpaTeruu Mo pa3BUTHIO HE(TAHOW M Ta30BOM MPOMBIIUIEHHOCTH,
MOJICpPHU3ALMN YHEPTETUUECKON MHPPACTPYKTYpbl U CTUMYJIMPOBAHUIO MHBECTULMHA B anbTepHa-
THUBHBIE UICTOYHUKH SHEPTUU.

Kazaxcran takxke obiajaeT OOLIMPHBIMU SHEPreTHYECKUMHU pecypcamMu, BKItoYasi HeTh, ra3
n yroiab. CTpaHa aKTUBHO pPa3BUBAET CBOIO HE(PTSAHYIO M Ta30BYI0 MPOMBIIUIEHHOCTb, IPOBOIAUT
pegopMBI B CEKTOPE SHEPreTUKH, YTOOBI MPUBJIEYb HHBECTULIMN U Pa3BUBAET ajbTEpHATUBHBIC HC-
TOYHUKH SHEPTHUU.

benapych nMeeT pa3BUTYH0 SHEPreTHYECKYI0 OTpacilb, OCHOBAHHYIO HA MCIIOJIb30BAaHUU HC-
KOIIaeMOTO TOIUIMBA, B TOM YHUCIIE YIIisi U HepTH. B mocnennue ropl cTpaHa Takke akTHBHO Pa3BH-
BaeT BO300OHOBJISIEMblE MCTOYHUKU SHEPIUH, TaKHE KaK BETPO- U COJIHEYHAs HHEPIHus, C LEIbI0
CHID)KEHHUS 3aBUCUMOCTH OT UMIIOPTa 3HEPrOpeCypCoB.

Apmenus u Kuprusus, Taxoke pazpadaTbIBalOT CBOK SHEPreTUYECKYHO MOJIUTHKY C Y4ETOM
CBOMX YHUKJIbHBIX yclioBuM. Hampumep, ApMeHHsI COCpPEeOTauYMBAETCsl Ha Pa3BUTHM ajbTepHa-
THUBHBIX HCTOYHHUKOB 3HEPIUH, BKIHOYAs THAPOIHEPIETUKY U COJTHEUHYIO SHEPTUIO, B TO BpeMs Kak
Kuprusus taxxe uieT crnoco0sl JUBEPCUPUKAIIIN CBOETO YHEPIeTUUECKOT0 MUKCA.

EBpasniickuii JKOHOMHUYECKUI CO03, UMEET 3HAYMTENIbHBIM MOTEHIMAN Ul Pa3BUTUS PBhIHKA
MIPUPOAHOTO ra3a. BoT HECKOIBKO TPEHI0B U MEPCIEKTUB, KOTOPHIE MOT'YT MOBJIUATH HA 3TOT PHIHOK.

C yBenmuueHHeM 3KOHOMHYECKOro pocra B ctpaHax EADC u MoaepHu3aimet ux uHQpacTpyk-
Typbl OTpeOJIEHNE MPUPOJHOTO ra3za, Kak YUCTOr0 U OTHOCUTENFHO JEUIEBOI0 MCTOYHHMKA SHEPIUH,
BEPOSITHO, OyJIeT pacTH. ITO MOXKET ObITh OCOOEHHO aKTYaJIbHO B CEKTOPAX MPOMBIIIIIEHHOCTH, SHEp-
TeTUKU U TPAHCIIOpTa.

B cBere cTpemieHus k obecrieueHuto sHepreTuyeckoit 0ezomnacHoctu crpad EADC, onn mo-
I'YT CTPEMUTHCS K TUBEPCUPHUKALMU MCTOYHUKOB MMOCTABOK IMPUPOJIHOrO ra3a. ITO MOXKET BKIIIO-
YaTh KaK Pa3BUTHE COOCTBEHHBIX MECTOPOXKJIEHHM, TaK M MOUCK HOBBIX MEXIYHApOJHBIX MapTHE-
POB ISl TIOCTaBOK.

Pa3BuTHe razonpoBooB M XpaHWIMIL AJs ra3a B paMmkax EADC MoKeT cTarh NpHOPUTETOM
i obecrnieueHust 3HPEeKTUBHON TPAHCHOPTHUPOBKU U XPaHEHHsI Ta3a B pETHOHE. JTO MOXKET BKIIIO-
4yaTh KaKk BHYTPEHHHE MPOEKTHI, TAK U MPOEKTHI TPaH3MUTA JJIs 00eCleYeHus J0CTyNa K MeXJyHa-
POJIHBIM PBIHKaM.

C pocToM OCO3HaHUS BaXKHOCTH YHEProCcOEpeKEHUsI U CHUKEHHUSI BBIOPOCOB NMAPHUKOBBIX Ia-
30B ctpanbl EADC moryr oOpamare OoJibliie BHUMaHUS Ha YHEPreTHYECKyro 3(P(EeKTUBHOCTh
U Pa3BUTHUE AJIbTEPHATUBHBIX HCTOYHUKOB SHEPTUHU. DTO MOXKET MOBJIMSTH HA JOJITOCPOYHBIN CIIPOC
Ha IIPUPOIHBII ras.

CorpyaandectBo crpan EADC ¢ apyrumu cTpaHaMH U peTHOHAIbHBIMH OJIOKaMHU, TAKUMH Kak
EBpocoro3 uinn ctpanbl A3uu, MOXET MPUBECTH K YBEIMYEHUIO TOPTOBIM MPUPOJHBIM I'a30M U HHTE-
rpaly PHIHKOB [2].

I'moGanbHbIe LIeHBI HA HE(PTH U ra3 MOTYT OKa3aTh 3HAYUTEIHHOE BIMSHUE HA PHIHOK IPUPO-
Horo rasa B EADC, nocKoiabKy MHOTHE CTpaHbl PETMOHA 3KCIOPTUPYIOT WM UMIIOPTUPYIOT 3TU
SHEPrOHOCUTEIIN.
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Pa3BuTHe HOBBIX TEXHOJIOTUH 1OOBIYH, TPAHCIIOPTUPOBKH U MCIIOIB30BAaHUS IPUPOJHOTO Ta3a
MOJKET HOBJIUATH HA €r0 KOHKYPEHTOCIIOCOOHOCTh KaK HCTOUHUKA SHEPTUH.

VBenuueHnue mpou3BOACTBA U UCIOJIB30BAHUA KUJAKOro npupoanoro rasza (CIIIY) moxer ot-
KPBITh HOBbIE BO3MOKHOCTH JUIsI TPAHCIIOPTHUPOBKH M 3KCIIOPTA ra3a U3 peruoHa.

OTH TPEH]IbI U IEPCIEKTUBBI MOTYT C(pOPMUPOBATH OCHOBY JUISl pa3BUTHSI PhIHKA TPUPOTHOTO
rasa B pamkax EBpazuiickoro sKOHOMHUYECKOTO COr03a B Onvkaiime rosl [1].

HeckonbKko HOBBIX TEXHOJOTHH B 00JAacTH JOOBIYHM, TPAHCIIOPTUPOBKUA M HCHOJIH30BAHUS
MIPUPOIHOTO Ta3a MOTYT MOBIUSATH HA €M0 KOHKYPEHTOCIIOCOOHOCTh KaK MCTOYHUKA SHEPTHH:

OTa TEeXHOJOTHs, TAaKXKe M3BECTHAsl KaK «THIpOpa3OypuBaHHE» WM «(PpPaKUMOHHBIA THAPO-
pa3pbiBy», MO3BOJISIET M3BJIEKaTh NPUPOIHBIM ra3 M3 CIAHUEBBIX OTJIOKEHHUU. TEeXHUKA BKIIOYAET
B ce0s1 BIIPHICKUBAHKE BOJIbI, [IECKA U XMMHUYECKUX J100ABOK O] JaBICHUEM B CKBAXKHHBI JUIS pa3-
pBIBa IJIacTa U OCBOOOXKACHMS ra3za. [ mapopas3phiB IlacTa MO3BOJSET JOOBIBATh ra3 U3 PErHOHOB,
r7ie TpaauIMOHHBIE METOIbI J0OBIYM Hed()()EKTUBHBI, UTO YBEIMYUBACT AOCTYHHOCTH IPHPOTHOTO
ra3a u ero KOHKypeHTOCIIOCOOHOCTh [2].

D¢ dhexkTuBHBIE CHCTEMBI MMOI36MHOTO XPAaHEHHUS ra3a MOTYT 00eCIeYnTh THOKOCTh B pacipe-
JIENIEHUU U MCTIOb30BAaHUH MPUPOTHOTO Ta3a. ITO BAXKHO JIsl 00ecrevyeHns MOCTOSIHHOTO AOCTYIIa
K raszy B IIEpHO/Ibl TMKOBOT'O CIIPOCA WK IIPU BPEMEHHBIX MpodiemMax ¢ nocrtaBkamu. Pa3sutue Ho-
BBIX TEXHOJIOTUN XpaHEHUSI, TAKUX KaK TEXHOJOTHH COKIKEHUS U aJcOpOLMU raza, MOXKeT cAenaTh
rporecc XxpaHeHwus 6oiee 3P PEKTUBHBIM ¥ SKOHOMHYECKU BBITOIHBIM.

Coxmxennblit mpupoanblii ra3 (LNG) MoxeT ObITh TPAaHCIOPTUPOBAH Ha OOJNbBIIKE PacCcTOs-
HUS U UCIOJB30BaH B KAueCTBE aJbTEPHATUBHOIO MCTOYHUKA 3HEPIMU JAJIS PA3IUYHbIX LEJEH,
BKJIKOYAsl SHEPIeTUKY, IPOMBIIUIEHHOCTh U TpaHcnopT. Pazsutue texnonoruit LNG, Bkito4ast Tex-
HOJIOTHH CKIDKEHHSI, TPAHCTIOPTUPOBKH U perasu(uKaniy, MOKET ceslaTh MPUPOIHBIN a3 Ooiee
KOHKYPEHTOCIIOCOOHBIM Ha MUPOBOM PBIHKE DHEPTeTHKHU.

Hcnonb3oBanue npupoaHOro raza B IpoLecce nepepaboTKu sl IPOU3BOJACTBA 00Jiee BHICOKO-
3¢ GEKTUBHBIX M YHCTHIX BHUJOB TOIUIMBA, TAKUX KaK CHUHTETUYECKHUE YTIIEBOJOPOIBI MIHM BOAOPO/,
MOJKET YBEJIMUUTh €0 KOHKYPEHTOCIIOCOOHOCTh B CPABHEHUU C TPAJAULUOHHBIMU HE(TEPOyKTaMHU.

YTunuzanust BBIOPOCOB MPUPOJHOTO ras3a, KOTOpblE paHee ObUIM CXKUTaeMbIMHM, MOKET yBe-
JTUYUTH 3P (HEKTUBHOCTD €r0 UCIIOJIB30BaHUS U CHU3UTh HETaTUBHOE BO3/EHCTBHE HA OKPYKAIOLIYIO
Cpeny, UTO TaKXKe MOXKET MOBBICUTh €0 KOHKYPEHTOCIIOCOOHOCTh. TE€XHOIOTUH YTHIN3AUH MOTYT
BKJIIOUATh B ce0s MpOLECChl NepepabOTKU ra3a B JAPYyrue Moje3Hble NPOAYKThI UM €ro MCIONb30-
BaHUE JJIs1 IPOU3BOJCTBA DJIEKTPOIHEPTUHU.

OTU HOBbIE TEXHOJIOIMHM MOTYT 3HAYUTENBHO IMOBJIHATH Ha PHIHOK NMPUPOAHOIO Tasa, jaesas
ero 6osee JOCTYNHBIM, 3()()EKTUBHBIM U KOHKYPEHTOCIIOCOOHBIM KaK HCTOYHHUK SHEPIHH.

VYBenuueHue npou3BOACTBA U UCIIOJIb30BAHUS CHKMKeHHOro nmpupoaHoro rasa (CIII) oTkpsbI-
BAaeT PsAJl HOBBIX BO3MOYKHOCTEN U1l TPAHCIIOPTUPOBKY rasa [2]:

CIIT" umeeT npeuMyIeCTBO B BO3MOXKHOCTH JaJbHUX U INI00AJIbHBIX MOCTaBOK. [I0CKONBKY
CIII' nerko TpaHCIOPTUPYETCS M XPAHUTCS B JKUIKOM COCTOSHMM IIPH HU3KUX TEMIIEpATypax
U YMEPEHHOM JIaBJIEHUH, €T0 MOKHO MEPEBO3UTH MOPCKUMHU TaHKEpaMU Ha OOJIbIIINE PACCTOSHUS.
Oto nenaer CIII" BecbmMa MOAXOAAIIUM JAJIs TIOCTAaBOK B PETHOHBI, II€ HET JOCTyNa K TPaJULMOH-
HBIM Ta30IpOBO/IAM.

Pacmmpenne wncnonb3oBanug CIIIT MoxeT cTuMynupoBaTh pa3BUTHE HOBBIX MapLIpPYyTOB
TPAHCIIOPTUPOBKHU Yepe3 OKEaHbI M MOPS. ITO MOXKET BKJIIOYATh B ce0sl pa3pabOTKy HOBBIX OPTOB,
TEPMUHAJIOB U HHPPACTPYKTYPHI JUIst 00CTy)KMBaHUS TaHKepoB U XxpaHenus CIII.

Ucnons3oBanue CIII' MoxkeT moMoub TUBEpCUPHUIMPOBATH UCTOYHHMKHU MOCTAaBOK Tas3a s
CTpaH, KOTOPbIE 3aBUCAT OT UMIOpPTa. BO3MOXHOCTh NOTyyaTh ra3 U3 pa3iMYHbIX CTPaH U PEruo-
HOB MOXET YBEIMUYUTh SHEPreTUUECKYI0 O€30MacCHOCTh U THOKOCTh TOCTABOK.

BosmoxnocTe TpancnioptupoBku CIIIT MOKET OTKpBITH IOCTYN K rasy AJis YIOAJIEHHBIX pe-
TMOHOB, KOTOpPbIE paHee ObLTM HEeIOCTYIHBI Ui Ta30MpOBOJIOB M3-3a UX CIOXKHOW reorpaduu wiu
OTIAJICHHOCTH. DTO MOXXET CIIOCOOCTBOBATh YBEIMYEHHUIO HMCIIOJB30BAaHMS Ta3a B 3TUX PErHOHax
Y Pa3BUTHIO UX S3KOHOMHUKH.
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Ucnons3oBanue CIII" ob6mamaer THOKOCTHIO M MAaCIITAOMPYEMOCTBIO, YTO JIETIACT €ro MOIX0-
JSIMIAM JUTSL pa3InYHBIX MOTPeOHOCTEH U MacTabOB MPOEKTOB. DTO MOXKET BKJIIOYATh Kak OOJb-
e mpoekTsl dKcropra CIII Ha MUpPOBBIC PBIHKH, TaK U MajJOMaclITa0HbIE MPOCKTHI AJs 00CTy-
KUBAHUS OTJEJIbHBIX PETUOHOB MM 00JIaCTeH.

Pazputue tpancnoprupoBku CIII" MokeT criocoOCTBOBAaTh COTPYAHUYECTBY MEXKAY pa3iuy-
HBIMH CTPaHAMU U PETMOHAMHU B 00JACTHU SHEPreTHKHU, YTO MOXKET IMPUBECTU K YKPEIIJICHUIO MEX-
JTYHAPOJHBIX OTHOILIEHUHN U CO3JaHUIO HOBBIX MMaPTHEPCTB.

Taxum 06pazom, yBelndeHHe MPOU3BOACTBA U UCIOIb30BAaHUS CKUIKEHHOTO MIPUPOJIHOTO ra-
3a OTKPBIBACT HOBBIE BO3MOXHOCTH JJIsl TPAHCIIOPTUPOBKH Ta3a, CIOCOOCTBYS PACIIMPEHUIO MHUPO-
BOT'O PbIHKA I'a3a U MOBBIIIEHUIO €r0 KOHKYPEHTOCIIOCOOHOCTH KaK YHEPIeTUYECKOro pecypca.

Pa3Butre TpaHCIOPTUPOBKHU CKUKEHHOTO MPUPOTHOTO raza ACUCTBUTEIHLHO UMEET MOTEHIH-
aJl CrIocOOCTBOBATh COTPYAHUUYECTBY MEXK/Y Pa3IUYHBIMU CTPAaHAMU U PETHOHAMHU B 00JIACTH DHEP-
reTuku. BoT HeCKOJIbKO CIOCO00B, KaK 3TO MOXKET MPOU30UTHU:

CIII" moxeT ObITh TPAHCIIOPTUPOBAH B PA3IMUHbIC CTPAHBI, YTO MO3BOJISIET CTPaHAM C U30BIT-
KOM Ta3a HaxXOJUTh HOBBIE PBIHKK COBITA. DTO CO3[a€T BO3MOXKHOCTH JUIsl CTpaH-NOKYIMaTenei
YMEHBIIUTh 3aBUCUMOCTh OT KOHKPETHBIX MMOCTABIIMKOB U JTUBEPCUPUIIMPOBATH CBOM UCTOYHHKHU
HEPrOCHAOKCHHUS.

Pa3pabotka uHpacTpykTypsl ans TpancnoptupoBku CIIIT MoxkeT crmocoOCTBOBaThH co3fa-
HUIO HOBBIX TOPTOBBIX MAPTHEPCTB MEXKAY CTPAHAMH-TPOU3BOJUTEISIMA M CTpaHAMU NOTpeOUTE-
JSIMU. DTH MapTHEPCTBA MOTYT CIIOCOOCTBOBATH YKPEIUICHUIO TUTIIIOMAaTUYECKUX U IKOHOMUYECKUX
OTHOUIEHUH.

CrpourenbcTBo UH(pacTpyKTypsl 171 TpancnoptupoBku CIIT™ yacto TpeGyeT 3HAUYUTENbHBIX
WHBECTHUIIMI U TEXHOJOTUYECKOTO COTPYIHUYECTBA. DTO MOXKET CTUMYJIMPOBATH PA3BUTHE MEXKIY-
HAPOJHBIX UHBECTUIIMOHHBIX MMPOEKTOB U CIIOCOOCTBOBATH TEXHOJIOTMYECKOMY OOMEHY MEXIY pas-
JUYHBIMHU CTPAHAMH.

JluBepcudukaiyss ICTOYHUKOB 3HeprocHadkeHust ¢ nomoripio CIIIT MokeT CHU3UTh yA3BH-
MOCTh CTpaH K MOJUTHYECKUM U SKOHOMHUYECKUM PUCKAM, CBA3aHHBIM C TPAJAUIIMOHHBIMU HUCTOY-
HUKAaMU SHEPTUH, TAKUMU KaK HEQTh U IPUPOIHBIN ra3, HoCcTaBIseMble IO TPYOOIIPOBOIaM.

CIII" cuuraercs O6oJiee YUCTHIM BUOM TOTUIMBA 0 CPABHEHHIO C yrieM u HedThio. [lepexon
Ha CIII" MokeT mOMOYb CTpaHaM YMEHBIIUTh BBIOPOCHI MAPHUKOBBIX TA30B M COKPATHTh HEraTHB-
HO€ BO3JICHCTBUE Ha OKPYXKAIOIIYIO CPeay.

B nenowm, passurue tpancnoptupoBku CIII mpeacrasnser co60it BO3MOKHOCTB IS pa3IMYHbIX
CTpaH M PETMOHOB YCTAaHOBUTH B3aMMOBBITOHBIE OTHOIIEHHS B c(hepe SHEPreTHKHU, YTO B KOHEUHOM
UTOT€ MOXKET YKPENUTh MEXKIYHApOJHBbIE OTHOIIECHUS M CIHOCOOCTBOBATh CO3JAHHUI0 HOBBIX MapT-
HEpPCTB Ha I7100aJIbHOM YPOBHE.

[lepcnexkTBBI HHTETpaluu B paMKkax EBpa3uilckoro 5KOHOMHUYECKOIO COK03a U €€ BIMSHUE Ha
SHEPTETUUYECKHUI CEKTOP MOTYT OBITh PAa3HOOOPA3HBIMH M B 3HAYNUTEIHLHON CTETICHH 3aBUCAT OT psiia
(hakTOpOB, TaKMX KaK MOJUTHYECKAs BOJS CTPaH-YYaCTHHUII, IKOHOMUYECKHE YCIOBUS, T€OMOTUTH-
YECKHUE OOCTOSITENIbCTBA M TEXHOJOTHYECKHE TpeHIbl. OHAKO MOHO BBIJICTUTH HECKOJIBKO KITFO-
YEBbIX MEPCHEKTUB [3, 4]:

Nuterpamus B pamkax EADC mMoxkeT crmocoOCTBOBaTh YBEIIMUEHUIO TOPTOBIIN YHEPTOPECYP-
caMH MEXJy CTpaHaMH — YJIeHaMH. DTO MOXKET MPUBECTH K Ooliee A (HEeKTUBHOMY HCIIOIb30BAHHIO
pECYpCOB, Pa3BUTHIO HHOPACTPYKTYPHI U TUBEPCUPUKAIINNA UCTOYHIUKOB YHEPTOCHAOKECHHSI.

EABC MoxeT moCTeneHHO JBUTaThCs K CO3aHHUIO OOIIEro PhIHKA SHEPTHH, YTO TIO3BOJIUT yda-
CTHHKaM peruoHa 0oyiee CBOOOIHO MepeMeIaTh U TOProBaTh YHEPropecypcaMu. ITO MOKET CTUMY-
JTUPOBATh KOHKYPEHIIHIO, CHIDKEHHE TIEH U MOBbIIeHUE () GEKTHBHOCTU B CEKTOPE SHEPTETUKHU.

WNHuTerpamust MOXeT CcrmocoOCTBOBATh PA3BUTHIO COBMECTHBIX MH(PACTPYKTYPHBIX MPOEKTOB
B cdepe PHEPreTHKH, TAKUX KaK CTPOUTEIBCTBO U MOJAECPHU3AIUS Ta30IIPOBOOB, NIEKTPOCTAHIIUI
W CEeTeH mepeayu SHEPTUH. ITO MOXKET YIYUIIUTh JOCTYN K dHEPropecypcam 1 MOBBICUTH DHEpre-
TUYECKYI0 0€30MaCHOCTh PETHOHA.

WuTerpamus Takke MOXXET CHOCOOCTBOBAaTh CTaHAAPTH3aIMH M COTJIACOBAHUIO IMPABOBBIX
HOPM B cepe IHEPTETUKHU, YTO OOJIETYUT TOPTOBIIO M HHBECTUIIUU B TOM CEKTOPE.
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EBpasuiickuii 5KOHOMUYECKHUI COI03 MOKET CTaTh IJIaT(OPMONA ISl COTPYAHUYECTBA B 00JIACTH
SHEPreTHUECKUX TEXHOJIOTHM, BKIIIOYas pa3pabOTKy W BHEApPEHHE BO30OHOBISIEMBIX HCTOYHHKOB
SHEPTHH, SHEProd(PPEKTUBHBIX TEXHOJOTUH U TEXHOJIOTUI OUMCTKHU U MIEPEPadOTKH YIIIeBOIOPOIOB.

B nenom, nnrerpanus B pamkax EADC MoXeT co3iaTh OJaronpusTHBIC YCIOBHS ISl pa3BU-
TSI SHEPTETUYECKOTO CEKTOpa B PETHOHE, CIIOCOOCTBYS YBEJIMYCHUIO TOPTOBIIH, PA3BUTHIO HH(pa-
CTPYKTYpBI, MOBBIIICHUIO SHEPreTUUECKONH 0€30MacHOCTH U COTPYJHUYECTBY B 0OJACTH TEXHOJIO-
ruil. OJIHAaKO ycIieX 3aBUCUT OT YCIEIIHOM pealu3allii HHTErPAlMOHHBIX [IPOLIECCOB U YPETYIUPO-
BAHMS PA3IMYNANA MEXKIY CTPAaHAMU — yYaCTHUKaMHU.
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TEXHUKO-5KOHOMHUYECKOE OBOCHOBAHUE IMTPOEKTA
COJIHEYHOMH SJIEKTPOCTAHIUU B CYPOBH

Ienbmanosa 3.C.., ®aiies A.B.}, Mohamad Syazli Fathi?
1KaparaHzmHCKm71 WHyCTPUAJIbHBIN YHUBEPCHUTET,
(r. Temupray, Pecriybnuka Kazaxcran)
2University Technology, (Malaysia, Kuala Lumpur)

Annomauus. /[annoe mexHuKko-9KOHOMU4ecKoe 000CHOBAHUE NPOEKMA CONHEUHOU INeKMpO-
cmanyuu 8 Cypobu HanpasieHo Ha pazeumue ceKmopa 60300HOBNAEMbIX UCTNOUYHUKO8 IHeP2UU, NO-
blUleHUEe IHEpeemU1ecKol 6e30NACHOCMU U cOOelcmaue HU3K0Y21epoOHoMy pocmy. B ucciredosa-
HUU OYEeHUBAEMCS MEXHUYECKAsl U IKOHOMUYECKAsl YeecO0OPA3ZHOCHb CIPOUmMenlbCmed COJHEYHOU
domosnexmpuueckou cmanyuu (ODIC) mownocmoro 20 MBm 6 paiione Cypobu ¢ Kabyne. B kon-
mekcme Ynopsi0O4eHHbIX 3a0ay UCCAEO08AHUSL NPEONA2ACM S MEMOO0N02UsL HA OCHOBE UMepamué-
HO20 npoyecca.

Knrwouesvie cnosa: conneunas snepeemuxa, 21eKmpocmanyus, omosorbmauxa, mpancgop-
Mamop, UH8epMopbl, B0300HOGISIEMbLE UCHOYHUKY DHEPSUU, COTHEUHAsl NAHETb.

Annotation. This feasibility study of a solar power plant project in Surobi, aims to develop
the renewable energy sector, improve energy security and promote low-carbon growth. The study
evaluates the technical and economic feasibility of a 20 MW solar photovoltaic power plant (PVPP)
in Surobi district of Kabul. A methodology based on an iterative process is proposed in the context
of the ordered objectives of the study.

Key words: solar energy, power plant, photovoltaics, transformer, inverters, renewable ener-
gy, solar panel.

B nanHoOIi cTaTthbe paccMaTpUBaeTCsl TEXHUKO-?KOHOMUYECKAs 1e1ecO00pa3HOCTh CTPOUTENb-
CTBa COJIHEYHOU (POTORIEKTPUYECKON CTaHIMM, MOJKIIOYEHHON K ceTh HamuoHanbHON 35eKTpo-
sHepreruueckoil cucremsl Adranucrana (NEPS), B paitione Cypobu, pacrosoxKeHHOM HEeJaJIeKo OT
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ropoga KaGyn. Yuactok BOm3u ropoga CypoOu ObLT onpeiesieH Kak OTBEYAIOIIHA OCHOBHBIM TEX-
HUYECKUM KPUTEPUSM, BKIIHOYas HAIMYHUE PECYPCOB, O€30MIaCHOCTb, MOJKIOYEHUE K CETH, HAIMYHE
3eMJIH, pebed U Te0JIOTHIO, a TAKXKE JOCTYH K Y4acTKY.

O1eHKa TEXHUKO-I)KOHOMHMUYECKOHN 11€71ec000pa3HOCTH BKIJIIOYasla B ce0s HECKOJIBKO 3TarloB,
B TOM 4YHcJie 00CIIeIOBaHNE YUacTKa, KOHCYIbTAIlUHU C 3aMHTEPECOBAHHBIMUA CTOPOHAMH, MTPEIBaAPH-
TEJIbHOE IPOEKTUPOBAHME CHCTEMBI, OLIEHKY COJIHEYHBIX PECYpPCOB, PacyeThl BbIXOJA 3HEPruUH,
a TaKk)Ke YKOHOMHYECKUH U (PMHAHCOBBIN aHANW3. DTH dTarbl ObUIM KpailHe BaKHBI JJIsi cOopa WH-
(dbopmanuu, yTOUYHEHUs AU3aiiHa POeKTa U 00ecreueH s TOUHBbIX (PMHAHCOBBIX IIPOTHO30B.

OueHuB NpUroHOCTh IMPEAJIAraeMOro y4yacTKa, MOTEHLMAI COJHEYHBIX PECYPCOB U BBIpa-
OOTKY 3HEpruM, JaHHOE UCCIIE0BaHUE NIPU3BAHO JaTh MPEICTaBIECHUE O JKU3HECIIOCOOHOCTH U I10-
TEHIMAJIBHBIX MPEUMYIIECTBAX BHEJPEHUS COJHEYHOH (POTOINEKTpHUecKol cTaHuuu B AdraHu-
crane. [lomyueHHble pe3ynbTaThl MOTYT CIOCOOCTBOBAThH JOCTHKEHMIO LieNeil cTpaHbl B 00JacTu
BO300HOBIISIEMON YHEPTETHKH, PACIIUPEHUIO JOCTYNAa K SHEPIUH, a TaK)KE IMOBBIMICHUIO YCTONYH-
BOCTHU U JKU3HECIIOCOOHOCTH a(praHCKON CUCTEMBI IPOU3BOICTBA HIIEKTPOIHEPTUH.

[TocTpoenue comueyHoM AnekTpocTanu MoIHOCThI0 20 MBT B paiione Cypo6u B Kabyre,
MOJKET OBITh BBIIIOJIHEHO B METOAOJIOIMYECKOM ACIEKTE MOCPEACTBOM IIPOBEACHUS MOCIEAYOIINX
IIarOB B TEXHUKO — SKOHOMHUYECKOM 0OOCHOBAaHHUH ITPOEKTA.

HecMmotps Ha Oorarble sHepreTudeckue pecypcbl, AQraHucTaH B 3HAUMTEIILHOM CTENEHU 3aBU-
CHT OT MMITIOPTA 3JIEKTPOIHEPTUHU M TOIUIMBA, YTO MPUBOJMT K OJJHOMY M3 CaMbIX HU3KHX ITOKa3aTelen
NOTpeOJIeHUs 3IEKTPOIHEPT U Ha AyIly HaceleHus B Mupe. Jis pernenust 3Toit mpobieMsl U obecrie-
YEHUsI SHEPTeTUIECKON O€30MacHOCTH MPAaBUTENBCTBO A(raHicTaHa yAenseT MPUOPUTETHOE BHIMA-
HHUE Pa3BUTUIO CEKTOpa BO30OHOBIISIEMBIX MCTOYHMKOB SHEPrHM. JTa AEATEIbHOCTh HAllpaBjieHa Ha
o0ecrieyeHne 10CTyna K COBPEMEHHBIM MCTOUYHUKAM 3HEPrUU Ui yIAJICHHOTO U CEJIbCKOro Hacese-
HUSI, @ TAK)KE Ha yJJOBJIETBOPEHHUE JOJITOCPOUHBIX SHEPTETUUECKHUX MTOTPEOHOCTEN CTPaHbI.

B nocneanue roapl Habt01aeTCs 3aMETHBIN CABUT B CTOPOHY peayn3alliy IIPOEKTOB IO UC-
[10JIb30BaHUIO BO30OHOBIISIEMBIX HCTOYHMKOB 3HEPTHH B 00jee KPYMHBIX MacuITabax.ITH MPOEKThI
HE TOJIBKO YJOBJIETBOPSAIOT MOTPEOHOCTH B SHEPIUHU, HO U CIIOCOOCTBYIOT 00ECHEUYEHUIO CPEICTB
K CyLIECTBOBaHMIO, YKOHOMHUYECKOH CTAOMIBHOCTU U Pa3BUTHIO MPEITPUATHI.

OaHMM M3 TaKMX IPOEKTOB B JIOPOKHOM KapTe pa3BUTHS BO30OHOBISIEMON AHEpreTUku A -
TaHUCTaHa SBJISIETCS] CTPOUTENBLCTBO COMHEYHOM (poToanekTpuueckoi cranuuu (PIC) Bommsu Ka-
Oyna. M3HauaiabHO paccMaTpuBajach IUIONIAIKa BO3JIE INIOTUHBI ruapo3nekTpoctaniuu (I'9C) Ha-
IJTy, HO CIIOKHBIN pebed U KpyThle CKIOHBI MOTpeOoBaIn Obl MAaCIITAOHOM MOATOTOBKY 3€MJTH, YTO
MOBJIUSIIO ObI HAa )KU3HECTIOCOOHOCTH MpoekTa [1].

Texnuueckuil ananu3 paiiona CypoOM BBITOAHO OTIMYAETCS OJIM30CTHIO K THAPOIIEKTPO-
cTanuMu Harmiy u cymecTByromuM ceTsM 3JeKTporiepenad. B aTom paiioHe ¢ apKuM MoJ1y3acylil-
JMBBIM KJIUMAaTOM HaOIOJaeTcs BBICOKAs O0ECIEYEeHHOCTh COJMHEUHBIMU pecypcamu (5,4 kBtu/
M2/1eHb) U To/1I0Boe KonumdecTBo ocankoB 300-400 mm. Knumar 31ech cUMTaeTCsi MECTHBIM CTEIl-
HbIM. B Teuenue Bcero roga B Cypobu Beinagaer Mano ocaakos. [lo kmumarnyeckoit kinaccuduka-
mun Kénnena-I'eiirepa atoT kimMat oTHocutces k BSK (xomommbrit cremuoi kmumart). CpemaHsis
temneparypa B Cypobu cocraBnsger 17,9 °C. CpeaHerojoBoe KOJUYECTBO OCAJKOB COCTaBJISET
348 mm o nanubiM Climate.org.

[IpemiaraeMoe TeXHUYECKOE PELICHHE BKIIOYAET B ce0sl KPUCTAIUIMYECKHE MOJYJIH, CTallUO-
HapHbIC HAKIIOHHBIE KOHCTPYKIIMM W IIEHTpalbHble WHBEpTOpH. I[IpoekT TpeOyer moOamieHUs
TpaHchopmaTtopa MouIHOCTHI0 20 MBA 1111 paciimpeHust MOIIHOCTH MOACTAHIIHUH.

Ha ocHoBe uetbipex 0a3 mannbix (Meteonorm 7, NASA-SSE, mecTHbIe n3MepeHHUst Ha METEO-
CTaHIIMU M TpexypoBHeBas Vaisala) o conmHednsIx pecypcax, ObUIM MPOAHATN3UPOBAHBI Ha MIPEIMET
COJIHEYHOTO M3JTyYCHHUS U KIIMMAaTHYECKUX JTAaHHBIX. 3-ypOBHEBbII Habop maHHbIX Vaisala Obu1 pe-
KOMEH/IOBaH M3-3a €ro BEICOKOTO pa3pelieH s U TOYHOCTH [2-4].

boun onpeneneHbl KOMIIOHEHTBI COTHEYHOM (DOTORNIEKTPUUECKOM CHUCTEMBbI, BKIIo4Yas (oTo-
ANIEKTPUUECKUE MOAYJIH, HHBEPTOPbI, MOHTaKHBIE KOHCTPYKIIMHU, KaOelu U AeXKypHbIE TpaHchopMa-
TOpBI UHBEPTOPOB. Takxke ObLIM ONPEETIeHbl CXeMa YCTAaHOBKH U JIEKTpUYecKast KoH(urypauus.
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Jlns MOAEeMpOBaHUs TPOU3BOJCTBA PHEPTUU MCIIONB30BAJICS MpOrpaMMHBIN maker PVsyst.
OT0 BKJIIOYANO B ce0sl pacyeT MaJarolei S3Hepruy, y4eT NoTepb SHEPTuu o0IydeHus, yueT 3arpsis-
HEHUH U MOTEph KauecTBAa MOJYJIEH, OLIEHKY IOTEPh IIPU paccoriIacOBaHUU MOAYJEH, OLIEHKY Ipo-
M3BOAMUTEIBHOCTH CHCTEMBI, OLIEHKY IACCUBHBIX MOTEpPh M y4yeT Aerpagauuu moxyieu. Ilpouecc
MOJICIIMPOBAHMS C HWCIOJB30BAHUEM IPOrpaMMHOro obecriedeHuss PVSyst mo3Bossier moiay4uTh
IIPEJCTAaBICHUE O MIPOU3BOJCTBE SHEPIHH, YICIBHOM BBIXOJE M NPOrHO3aX KOA(PPHUIHEHTa MOJe3-
Horo neicTBus. [Ipeanonaraemas rogoBasi BeIpaboTKa sHeprun coctasisieT 43 705 MBT-4, ynens-
Hasl MPOU3BOIUTENBHOCTD — 1 796 kBT-4/kBT-4, k03 puruent nonesnoro nericreus — 80,5%.

Koaddunment npousBogutensuoctu (PR) paccunThiBaics Kak OTHOIICHHUE OOIIEH dHEPTUU
MEPEMEHHOI'0 TOKa K TEOPETUYECKU AOCTYMHOM SHEpruu. Pe3ynbTaTel MOJETUPOBaHMS O3BOIMIN
IIOJIYYUTh KOHKPETHBIE POTrHO3bl PR 1 BBIpaOOTKU SHEPIUH.

KanuTanpHble 3aTpaThl Ha COJTHEYHYIO (POTOIIEKTPUUECKYIO0 CUCTEMY ObLUIN OLIEHEHHI C yde-
TOM 00OpYAOBaHUS, YCTAHOBKH, 3aKyIKU JTUHUH 3JIEKTpOIepeiad, BCIIOMOTraTelbHON HHPPACTPYyK-
TYpBI U IEPBBIX 3 JIET SKCIUTyaTalluu U 00CITy)KUBaHUSI.

B ¢unaHcoBOM aHanu3e CpaBHHUBAJIUCH CLIEHAPUHM C MPOEKTOM M 0Oe3 Hero. beuia oneHeHa
BHyTpeHHss HopMma mnpuObuin (IRR) mpu pasnuysabix Tapudax s KOHEYHBIX NOTpeOUTeNei,
a TaK)Ke paccuuTaHa BBIPOBHEHHAsT CTOMMOCTH 3JiekTpodHepruu (LCOE). ®unancoBas ®KU3HECIIO-
COOHOCTb IpOEKTa ObliIa IPOBEPEHA MPHU PA3IMUHBIX CLIEHAPUAX 3aTPaT U JOXOJ0B [5].

OO0masi cTOMMOCTh IPOEKTAa, BKJIKOYAsl COJHEUYHYIO (POTOIEKTPUUYECKYIO CHUCTEMY, JIMHUIO
3JIEKTpOIepeaay 1 MOAKIIOUEHHE K MOJCTaHIIMH, COCTaBUT 46 MUJUIMOHOB JI0JIapOB. DKCIUTyaTa-
LIMOHHBIE PACXO/bl, BKJIOYasl SKCILTyaTallli0 U TEXHUYECKoe oOciIyx)uBaHue, oneHuBatorcs B 0,56
MWIJIMOHA J01apoB B ToJl. PUHAHCOBOE MOJIEIUPOBAHUE MOATBEPAKIAET KU3HECITIOCOOHOCTh MPO-
€KTa, IT0Ka3blBas 0KUJAEMYI0 BHYTpEeHHIO HopMmy npubbuiu (IRR), mpespimatoniyto craBky auc-
KOHTHpOBaHus. Peanu3zaius npoekra cosHeuHoM anekrpoctaHiuy B CypoOH MO3BOJIUT yJOBIETBO-
PUTH CIIPOC HA 3JIEKTPOIHEPTUIO, CHU3UTH 3aBUCUMOCTb OT JAM3EJIBHOIO TOIUIMBA U COKPATUTH BbI-
Opockl NapHUKOBBIX T'a30B. [IpoekT obecreunBaeT conMaibHbIE, SJKOHOMUYECKHE M IKOJIOTHUECKUE
BBITOJIBI, SIBIISISICH MHBECTUIMEH B HH(PPACTPYKTYpPY YHCTOW PHEPTUU W TOJICPIKUBAs TIEPEXOJT pe-
rMOHa K YCTOHYHMBOMY U HaJIe)KHOMY IPOHM3BOJICTBY AJIEKTPO’HEPTUu. Peanuszanus 3ol coaHeUHOH
(OTORNEKTPUYECKON CTAaHIIMU HE TOJBKO BHECET BKJIAJ B JOCTHXKeHHE Ienell A¢ranucrada B 00-
JacTU BO30OHOBIIIEMON SHEPreTUKHM,HO M PEHIUT MPOoOJIeMYy HU3KOIO YPOBHS MOTPEOJICHUS IIEK-
TPOSHEPTUU Ha TyUIy HACEJNEHHUs, CHU3UT 3aBUCUMOCTb OT MUMIIOPTa M MPEAOCTAaBUT BO3MOXKHOCTU
TPYIOYCTPONCTBA.
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VK 681.5
ONPEJEJEHUE HACTPOUKHU JUHAMUYECKHUX IIAPAMETPOB PETYJISITOPA
JABJIEHUS ITAPA 3A BAPABAHOM IIBUVIEYT'OJIBHOI'O ITAPOI'EHEPATOPA

Erosues A.B., BrictpoBa C.B.
Exunbacty3ckuii ”H)KEHEPHO-TEXHUYECKU HHCTUTYT uMeHH akanemuka K.M. Carmaega,
(r. Dxubacty3, Pecrrybnuka Kazaxcran)

Annomauusn. B oaunnoti pabome paccmampusaemcs cunme3 u aHAIU3 3aMKHYMOU CUCTEeMbl
ABMOMAMUYECKO20 YNPABIeHUs. C U3BECNHOU CMPYKMYPOU, OCHAUWEHHOU aA8MOMAMUYecKuM peay-
asamopom [IH muna.

Knrouesvle cnosa: asmomamuueckoe pe2yiuposanue, MOOeIuposanue npoyeccos, UHICeHep-
Hble MemoObl HACMPOUKU, KPUMEPUU KAYeCmea pe2yIuposanusl.

Annotation. In this paper, we consider the synthesis and analysis of a closed-loop automatic
control system with a known structure equipped with an automatic PI type controller.

Key words: automatic regulation, process modeling, engineering adjustment methods, quality
control criteria.

Tema uccnenoBaHus UMEET BBICOKYIO aKTyalbHOCTh B KOHTEKCTE SHEPreTHUYECKON MPOMBIIII-
JICHHOCTH. HaporeHepaTopLI SABJIIIOTCA BAKHBIM MCTOYHUKOM SHEPTHM BO MHOI'UMX CTpaHax, U 3(1)-
(eKTUBHOE YIpaBJICHUE WX MPOIIECCAMU UTPAET KIIOYEBYIO POJb B 00eClEeYeHUH CTaOMILHON pa-
00ThI PHEprocucTeMbl. ONTUMaNIbHAS HACTPOWKA PETYISITOpPa JaBJICHHS Mapa 3a OapabaHOM TbLIe-
yroJIbHOTO Maporeneparopa BiusieT Ha 3(()EeKTUBHOCTD Ipoliecca MPOU3BOJICTBA YHEPTUH, IKOHO-
MHIO PECypCOB, a Tak)Ke Ha 0e30MacHOCTh KCILTyaTauuu oOopynoBanus. [IpaBuibHas HacTpoWKa
JUHAMHYECKUX [apaMeTpPOB PEryNATOpa MO3BOJSET 00eCeYnTh CTaOUIBLHOCTh PabOThI CUCTEMBI,
MUHMMH3UPOBATh TEPEXOHBIE TPOILECCHl W 00ecneunTh TPeOyeMblii ypOBEHb MaBJICHHS Tapa.
C y4eToM MOCTOSIHHO PACTYIIETO CIIPOca Ha SHEPTUI0 U CTPEMJIEHUS K MOBBILICHUIO SHEProdpdek-
TUBHOCTH, MICCJICIOBAHNUS, HAIPABJICHHBIE HA ONTHMH3AIHMIO TPOIIECCOB YIPABICHUS U PETYIHPO-
BaHUS B YHEPTETHUECKON OTPaciu, OCTAIOTCS BAXKHBIMU U aKTyalbHBIMHU.

1. Onpenenenue nepenaToyHo GyHKIUN OOBEKTA CUCTEMBI.
3aMKHYTHII KOHTYp yIpaBleHUs JAaBlIEHUEM Mapa 3a 6apabaHoOM Moka3aH Ha pUCYHKe 1.

3ananne g(1)
P P JaBIeHHe Tonmaso
ms g Tmd mapasa  Omudka Gr(n), /1
OapabanoM ()
ITap Pm(f), MIIa 4 20mA o PO ma
= Tl e
> »X.  TomTHEa
] Tox Tox B2 2 T 10
== [L~J SATATHHS VIIpaBIeHHT '
Iy(f) 4. 20mMA vt
BXH;[ f Is(1) Y() 0bserT )
2>
TOILIHER T 4. 20MA ) VIOpaBTeHHA
- Tox
\ H3MepHTeNIL | JaBreHe mapa 3a
" dapabanom Prm(f), MITa
4. 20MA JlaTuHE JapTeHHA
mapa
Pucynox 1. @yuxyuonanvuas cxema Pucynox 2. Ancopummuyeckas cxema
cucmembvl pecyiupoeanus anﬂeHueM napa cucmembvl pecyiupoeanus

3aMKHYyTas OJHOKOHTYpHasl CHCTE€Ma aBTOMAaTHMYECKOTO PEryJMpPOBaHMS MO KaHAILY «pacxo
TOIIMBA — JIaBJICHUE Mapa 3a 6apabaHOM» NMpHUBEIeHA Ha PUCYHKE 2.

JlaBneHue napa, BhIpadaTbIBA€MOr0 KOTJIOM, HAXOAUTCS B MPSMOM 3aBUCUMOCTH OT pacxoja
TOILINBA, MOJABAEMOT0 JUIsl C)KUTAHUS B TOMKY. Takum 00pazoM, peryiupoBaHHE JABJICHUS Mapa
CBOJUTCS K PETYJIUPOBAHUIO ITOAAYHN TOIUIMBA B TOIIKY KOTJIA.
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CornacHO pucyHKY |, KOHTYyp ymIpaBlieHHs JaBJIE€HHEM Iapa 3a OapabaHoM OyleT BKJIIOYATh
B ce0s cremyromue 3meMeHThl: OOBEKT yIpaBlIeHHUs, BKIIOYAIOIINA TOTIKY U 0apabaH, ¢ yrmpaBJsiio-
MM BO3JIEcTBHEM B Buze pacxoja TorumBa GT (1/4) u Bo3MyiieHreM B Buje pacxoxaa mapa GII
(1/49); HaTunk naBnenus napa; Perymsarop; MicnomHuTenpHBIA MeXaHu3M; Perynupyromuii opras.

Hccnenyem npoueaypy onpefeneHus nepeaaTrouHo GyHKIMU 00beKTa CUCTEMBI Ha OCHOBE
€ro IMHAMUYECKUX XapaKTepUCTHK. ['paduk 3aBUCHMOCTH JaBJICHUS IMapa OT U3MEHEHHS pacxoja
TOIUUIMBA MIPE/ICTABJICH HA PUCYHKE 3.

Pazronseie EPHEBIC 110 YIPAB TARMITICMY BO3ACHCTRHIO

L 325 34
g 32 |
i . [: | Bt - 3.2 :1
B )
B 3.1 =
E 3.08 3
B B
£ 295 28
'3

2 0 50 100 150 200 250 ETT 5
O Bpeus, ¢ =

—e=—Pr. MIla =*=0GT. 14
Pucynox 3. Dxcnepumenmanvras kpugas obvexma

[MonydeHHast IO SKCIIEPUMEHTAILHON KPUBOH MepeaaToyHast GyHKIUS CTAaTHIeCKOro 00beKTa
YIPaBIICHUS 110 KaHAIy PEryJHpYIOIIEro BO3ACHCTBHs Oy[eT BBIIJISAACTh CICIYIOIIUM 00pa3om,
Beipaxkenue (1):

Pis(@)  Kos-e P 0.8-e717

= = 1
Gr(p) Tes'p+1 30:-p+1 @

Woy(p) =

B cBsA3M ¢ TeM, 4TO KPUTEPUM KAdecTBa PETYJIMPOBAHUSA MOTYT pa3indaThCsl B 3aBUCUMOCTH OT
KOHKPETHOH 3aJ1auHl, CYILIECTBYET MHOXECTBO pa3HOOOPa3HbIX HH)XEHEPHBIX METO0B HACTPOMKH.
B nanHoM uccnenoBanuu Oy1yT pacCMOTPEHBI IBa MHKEHEPHBIX METO/1a!
1. Ananutudeckuit GOpMyJIbHBIM METOA, peiokeHHbIN Konenosuy;
2. Mertop Ilurnepa-Hukoibca, Takke U3BECTHBIN Kak METOJT HE3aTyXaloNX KOJeOaHui;
3. ABTOMaTH3MpOBAaHHBIA pacueT HacTpoeuHbIX kod¢¢uimento I1H-perynstopa ¢ uc-
10JIb30BaHWEM MHCTpyMeHTanbHOro nakera Simulink Design Optimization
2. Anamutnueckuit popmynbHbIN MeTo HacTpoiiku [T -perynsaTopa.
[Ipy HaxoXIeHUU NapaMeTPOB PETYIATOPA HA HTANEe CUHTE3a YUYUTHIBACTCS JKEIAEMOE Kade-
CTBO peryiupoBaHus. DTOT MeTo] KomnenoBuda HaCTpONKH PETYIATOPOB IPEIOCTABISAET BO3MOXK-
HOCTb IIOJIYYUTh TPY TUIIUYHBIX ONTHUMAJIBHBIX PETYJINPYIOIIUX MpOIecca:
" ANepUOAUYECKUN ¢ MUHUMAIIbHBIM BPEMEHEM PETYIMPOBAHUS tp;
* ¢ nepeperynupoBanueM B 20 % 1 MUHUMAaJIbHBIM BPEMEHEM IIEPBOTO MOJIYIEPUOa;
" ¢ MUHUMAaJIbHOM KBaJPAaTUYHON IJIONIA/IbIO OTKIOHEHHUS.
®opMyIbHBIA METOJ| MPEACTaBIsAeT COO0N aHATUTHUYECKUM M pacUeTHBIM MOAXOJ, MO3TOMY
€ro NMpUMEeHEHHEe OCYILECTBIISIETCS ¢ UCIOIb30BaHUEM ITPOrpaMMHOro obecneyenus Mathcad.
Paccunrtaem Hactpolriku [1M-perynsaropa st IByX BUAOB NEPEXOIHBIX MPOLECCOB — allepPHO-
audeckoro u konedarensHoro (cpena Mathcad) (pucynok 4). Ha pucyHkeSu300pakeHbl MOTy4YeH-
HBIE MEPEXOAHbIC XapakTepucTUKHU cucteM ¢ [I1 perynaropom s pa3Hbeix 3HaueHuit Kp u Ku.
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ATepHOIEECKHE ¢ MHHFMATHHBIM BPEMEHEM PETyTHPOBAHIAL,

System: linsys1 itep Response
1/0: Step to Transfer Fen tep To: Transfer Fon
1.2 —— Peak amplitude: 1.04

06 Oversheot (%): 3.58
Kpl = - Kpl =235 Attime (seconds): 414
tau i !
—_— i System: linsys1 T
T i 1/0: Step te Transfer Fcn

System: linsys1 Settiing time (seconds) 62.3

0.8 1/0: Step to Transfer Fon
Rise time (seconds): 17.2

Til .= 0.8-tau + 0.3-T Til = 23

Amplitude

Kol
Til 0.4

i
i

i

$11 = Kpl S01 = i
i

811 =225 S01 = 0.098 |
s i

i

i

i

i

C MHHMMATEHOH KBaAPAaTHUHOH IIIOMA 1610 OTKIOHESHHA

pCI'Y_‘[E{pyCL\IOH BCITHYHHBL 0 10 20 30 li;rime (;Eumnds)ﬂ; 7 80 1
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P . Kp2=373
T UL SRTR | Pa—
. o) 29 | 0: Stap o Transier Fon | |1 Siep 1o Traneie Fen
i  Peas J::z i Selling line (seconds}: 70.3
T2 = tau+ 0357  Ti2 = 203 o iArume secone 681 1§
2 L |
$12 = Kp2 so2 = 2p2 L
T2 i/ | il
§12= 375 502 = 0.183 i i
Time (seconds)
Pucynox 4. Pacuem nacmpoex I[1U — pecynamopa o5 Pucynox 5. Ilepexoouvie xapaxmepucmuxu
08YX ONMUMATLHBIX MUNO8 NPOYecca cucmemul ¢ [1H-pecynamopom 015 pa3Hvix

snauenuu Kp u Ku

CpaBHUTENIBbHBIN aHAIU3 MMOTYYEHHBIX XapaKTEPUCTHK MEPEXOIHOI0 Mpolecca KOIMUECTBEH-
HBIM 3HAUEHUSM IOKa3aTellel KauecTBa peryJupoBaHus CBEAEHBI B Ta0iuiy 1.

Tabnuya 1
ITokazarenu kauectBa cuctem ¢ [IN — peryngaropamMmu npu MaTeMaTHYECKOM MOJECTUPOBAHUHI
HACTPOEK PErynsiTopoB GOPMYIBEHBIM METOJOM

Perymsarop T, C tper Xer XJIMH '
IT1 (Anepuoud.) 0 70.3 0 0.02 HE ONpeemNsieTcs
ITN (Kom) 0 62.3 0 0.04 HE ONpeesieTcs

3. Meron Lurnepa-Hukonbca (MeToa He3aTyXaromuX KoieOaHui).

[Iyrem monbopa HmponopLHOHAIBHON COCTABIAIOIIEH OIpENeIrM B MOJEIMPYEMON cxeme
CAY (pucynok 6) xputnueckoe 3HaueHue (Kkr) HaunHas ¢ KOTOPOro BO3HHUKAIOT HE3aTyXaIOIIUe
kosnebanus. Hactpoiika, cooTBercTByromas kKosebaTenbHol rpanune ycroitunBoctu (Kkr) u mpu-
BOJAIIAS K HE3aTyXaroluM KojiebaHusaM, oka3anachk paBHon Kkr=7.77.

Bropoit napamerp omnpenensieMblil Ui TaHHOTO METO/Aa — KPUTUYECKHUM Mepuo]i KoneOaHui
Tkr ycranaBiaMBaeMblil Kak pacCTOSIHUE MEXAY IBYMsI MUHUMYMaMHU 110 PUCYHKY 7.

231




ng® ' )1 = ]

Slider
Gain

SEESE

Slider Integr ator
Gain

Slider
Gain2

Derivative

Manual Switch

Manual Switch1

Rl

Transfer Fon

Pucynox 6. Cxema 3amxnymoii cucmemsl 6 cpede Simulink 0ns evleoda cucmemsl
HA KOJIeOamenbHyIo SpaHuyy yCmoudugocmu

¥ ¥ Cursor Measurements

Pucynox 7. Konebamenvuas epanuya ycmouuugocmu (6 cucmeme ¢ I1-pezynamopom)

[Tpu sTom nepuox konebanuii cocraisier Tkr=34,941 cexynn (pucyHok 7).

[TpousBeneM mo MeTOAY He3aTyxarolux KojeOaHuil pacuér mo ¢opmynaMm Hactpoiiku I1H-
perysaTopa, pe3yabTaTbl KOTOPOro MpeAcTaBieHbl Ha pucyHke 8. Peanusyem IIM — 3akoH perynu-
POBaHUsI C MOJTYYCHHBIMH HacTpoiikamu B cpeze Simulink (pucyHok 9):

Kkr = 7.77 Thr = 34841

M perynatop

Kp = 045Kl Ep =349

Tu = Thr-0.83 Tu = 22.001

Sp=Kp Sp = 3406

Su:=E Su=0121
Tu

Pucynox 8. Onpeoenenue nacmpoex 11 —
pe2yasamopa no Memooy
He3amyxaouwux Koiebanui

Amplitude

T0% Step [o Iransport Delay

Peak amplitude: 1.16

Qvershoot (%): 16.3
—  Altime (seconds): 553

1se
iport Delay

i 1/Q: Step to Transport Delay
i Setlling time (seconds): 130

50 100 150 200
Time (seconds)

Pucynox 9. Peanusayus IIH — 3axona pezynuposarnus
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[TocTpouM mnepexoHbIe MPOIECCHl M0 KaHajaM YIpaBIEHUS C HACTPOWKaMH, HallZICHHbIMU
MetonoM [urnepa — Hukonbca. Ilokazarenu kadectBa CAY c¢ [IM — perynastopom mo MeToay He-
3aryxatomux kosnebanuii t, c=0; tper=130c; Xc1=0; Xauu=0,16;

Ananuzupys TabauIly, MOKHO clIenaTh clieAyrolue BeiBobl. HacTpoiika, metogom Llurnepa-
Huxkonsca B cucteme ¢ I11-perynstopom 1o paccCMOTpEHHOMY PE3yJIbTaTy UCCIEI0BaHUS M1OKa3a-
Ja, 9YTO BpEeMs PETyJIUPOBaHUS U JUHAMHYECKas OIIMOKa cTajau OoJiblie, IepeperyinpoBaHue yBe-
JIMYUIIOCH B YETBIPE pa3a, a JUIMTEIbHOCTD IIpoliecca B JIBa pasa.

ABTOMaTH3UPOBAHHBIN pacyeT HacTpoeuHbIX Kod(duimentoB [1M-perynstopa ¢ ucnonb3o-
BaHUEM MHCTpyMeHTanbHoro nakera Simulink Design Optimization

CoznmaauM MOJelNb U3 CTaHJapTHBIX 010KOB (pucyHOK 10). st kaxk10oro 3Tana onTUMHU3auu
B OKHE OTOOpaKaroTcs rpaduKu CUTHANA, COOTBETCTBYIONIUE HAYAIbHBIM M TEKYIIUM 3HAYCHHSIM
HacTpauBaeMbIX napameTpoB (pucyHok 11). B okae MATLAB otoGpakaercst undopmarus o xoje
MIPOBOIUMON ONTUMHUBALINH.

Unlitied6 666/Chack Stop Response
Characteristics

Cormtant

Gard

100
g — Time (seconds)
]

Pucynox 10. brnok-cxema oonoxonmyprou CAP Pucynox 11. I paguxu npoyecca onmumusayuu

B urore npoBeneHHoro aBromarmdeckoro pacuera B nakere Check Step Response Characteristics
onTUMaibHble 3HaueHus kodddunmentoB [11-perynsaropa cocrasumm Kp = 2,1184, Ki = 0.0641. IToka-
3arenu kauectBa CAY ¢ I1U — perynsatopoM 1o MeToay He3aTryxaronmx konebanuii T, ¢=0; tper=800c;
Xcr=0; Xmua=0.

Ha ocHoBe npoBeneHHbIX HCCleI0BaHUN B pe3ysibTaTe BBeAeHU B cucteMy 1IN perynaropa
U pacyera ONTHMaJbHBIX 3HAYEHUH MapamMeTpoB MO PA3IUYHBIM METOJUKaM (IpuOJIMKEeHHas aHa-
JUTHYECKast, SKCIIEPIMEHTAIIbHAS U C TIOMOIIBI0 aBTOMATU3HPOBAHHOTO PAacyéTa B CIEIHATH3UPO-
BaHHOM IporpaMMHOM mpuioxkeHuH System Identification Toolbox makera MATLAB) 6butn mo-
Jy4eHbI CIIEYIOINE TOKA3aTeNN KaueCTBa CUCTEMBI:

" BpeMs IepexoaHoro mporecca (Setting time) ymensiuiocs ¢ 130 go 70,3 c;
" yCcTaHOBUBILIEECs 3HaueHUE BbIX0aAHOHM BennuuHbl (Final value) — 1,
» mepeperynmupoBanue (Overshoot) ymensmmminocs ¢ 16,3 no 0 %.

HccnenoBanue BKIFOYaET MOJEIUPOBaHUE MporeccoB HacTpoiiku [IM-perynstopa ¢ ucnomus-
30BaHHEM HHXEHEPHBIX METOJI0B MU HMHUTAIIMOHHOE MOEITHPOBAHHE CHUCTEMBI aBTOMATHYECKOIO
ynpasnenuss B cpeaie MATLAB u Mathcad. bbul BhIlONIHEH aHaiIM3 MEPEXOAHBIX MPOIECCOB
U OLIEHKA MOKa3arenel kauecTBa. Pe3ynbTaThl MOKa3bIBAIOT, YTO BIOPaHHBIE HACTPOMKU U CTPYK-
Typa peryisTopa COOTBETCTBYIOT TPEOOBAHUSM K TIPOMBIIIIICHHBIM PETYIISITOPaM.

Cnucok mrepaTypsl:
1. Angpik B.C. ABTOMaTH3MpOBaHHBIE CUCTEMBI YIIPABJICHUS TEXHOJOTMYECKUMHU IIpoLEecca-
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2. Slronxuna T.B., becequn B.M. Teopust aBTOMaTH4eCKOTO PeryaIupOBaHUs: YIeOHUK. — M.:
WznarensctBo HOpaiir, 2019. — 470 c.
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ABTOMATHYECKAS HACTPOMKA TUHAMUYECKHNX TIAPAMETPOB
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Kymat A.K., CeiitkanoB C., KpiapipoaeBa A.b.
Exubacty3ckuii ”HXEHEepPHO-TEeXHUYECKH MHCTUTYT nMeHu akanemuka K.M. Carnaesa,
(r. Oxmbacty3, Pecnybnuka Kazaxcran)

Annomauusn. B dannoii pabome paccmampugaemcs uoes npakmuuecko2o onpeoeieHus: on-
MUMATLHBIX NAPAMEMPO8 OUHAMUYECKOU HACMPOUKU YUPPOBBIX pe2yiamopos.

Kniouegvie cnosa: asmomamuueckoe pecynupoganue, meniogvle d1eKmpuyecKkue CmaHyuu,
ABMOMAMU3UPOBAHHbBIE CUCEMDbL, KPUMEPUU KAYeCEa pe2yiupo8aHus.

Annotation. In this paper, the idea of practical determination of optimal parameters for dy-
namic tuning of digital controllers.

Key words: automatic regulation, thermal power plants, automated systems, quality criteria
of regulation.

ABTOMaTHUECKasi HACTpOMKa AMHAMHUYECKUX MapaMeTpoB LU(POBOro peryasTopa — 3T0 Mpo-
1IeCC ONMTHMMU3AIMU HACTPOCK KOHTPOJUIEPOB B CHCTEME, YTOOBI oOecreunTh 3PPEeKTUBHOE U CTa-
OuIbHOE (PYHKIMOHMPOBAHHE CTAaHLMHU. DTOT MPOLECC MOXKET BKIIIOYAaTh B ceOs MCIOJIb30BaHUE
Pa3IMYHBIX METOJIOB U AJITOPUTMOB, TaKUX Kak HacTpoika IIN]l-perynsaropos, aganTuBHOE ynpas-
JIEHUE, METOIbl ONITUMU3ALIAH.

JlanHasi TeMa MCCIEI0BaHUs SIBISETCS aKTyaJbHOM B KOHTEKCTE MOBBIIIEHUS 3()()EKTHUBHO-
CTH, HaJI)KHOCTH ¥ SKOHOMHYECKOH BBITOJIHOCTH pabOThl IHEPTeTHUECKUX TPOU3BOJICTB.

enb uccrnenoBanus: pa3paboTka CUCTEMbl aBTOMaTHMYECKON HACTPONKHM TUHAMUYECKHX I1a-
paMeTpoB CUCTEM aBTOMATUYECKOTO PETYIMPOBAHUS TEIUIOBBIX DJIEKTPUYECKUX CTAHIUH.

Jlis nocTrkeHus ey ObUIN ONpeeNieHbl CIeyIOIINe 3a1a4u:

* J3ydyeHue METOLOB U AITOPUTMOB aBTOMATUYECKOW HACTPOMKH.

* Pa3paboTka aaropuTMoB U OJIOK-CXEM aBTOMAaTMYECKON HAaCTPOMKM AMHAMHUYECKUX Ia-
paMeTpoB IM(PPOBOTo perynsTopa.

» JIpoBeneHne FKCIEPUMEHTAIBHBIX UCCIIETOBAHUN.

OOBeKT HccIeoBaHusl — aBTOMATHUYECKHE CHUCTEMBI PETyJIMPOBAHUS TEIJIOBBIX JJIEKTpUYe-
CKHMX CTaHIUN.

IIpeameTom uccie10BaHUs ABISIOTCS METOABI U AITOPUTMBI aBTOMAaTUYECKON HACTPOUKHU [TH-
HaMUYECKHX MapaMeTpoB LHU(POBBIX PEryISITOPOB.

ABTOMaTHUECKasi HACTPOHKa IM(PPOBOro PeryIsITopa 0OBIYHO BKIOYAET B ce€0sl TPU MPUHIU-
MMAAJIBHO BAaXKHBIX JTana:

Wnentudukamnus. 31ech TPOUCXOIUT MOJArOTOBKA K MPOIECCY HACTPOMKH, BKIIIOYAs OmNpee-
JIeHUe 1efieil, cOop M MOArOTOBKY JaHHbIX.

Pacuer mapameTpoB. DTOT 3Tan BKIOYAET B ce0s1 MCIOIB30BaHHUE aJTOPUTMOB aBTOHACTPO-
KM JUJIS ONPEJIETICHUS] ONTUMAIBHBIX TAPAMETPOB PETYIISTOPA HA OCHOBE JIaHHBIX O CUCTEME.

Hactpoiika. Ontumusanus HacTpoiiku. [lociie HacTpoliky perynaropa BaXHO MPOBEPUTH €TI0
IIPOM3BOIUTENILHOCTh Ha PEAIbHOM cucTeMe, YTOOb! yOeAUThCs, YTO OH COOTBETCTBYET TPEOOBaHU-
M U IEMOHCTPUPYET YJIyUYILICHHOE YIIPABICHUE.
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Crnenyer OTMETHUTh, YTO MACHTU(UKAIMS MMapaMeTPOB OOBEKTa BBIOIHACTCS C HEKOTOPOU
MOTPEIIHOCThIO, a pacyeT MapaMeTpoB OCYLIECTBISIETCA IO YIMPOUICHHBIM (OpMyliaM, HEYyYUThI-
BAaIOIIMM HEIMHEHHOCTh 00bekTa. [109TOMY, HECMOTpS HA HAJTMYKE «aBTOMATUYECKOI» HACTPOUKH,
KOHTPOJIJIEP MOKET HE J1aTh TPeOyeMOro KayecTBa PeryJMpoBaHUs MO0 MIPUYUHE, HE 3aBUCSILKUM OT
KauecTBa 3aJI0)KEHHBIX B HET'O aJITOPUTMOB.

CTpyKTypa CUCTEMBI C aBTOMATUYECKOM HACTPOUKOM MOKa3aHa Ha pUCYHKe 1.

Kpurepun Pacuer
Prpp—— napaMeTpos
KauecTsa peryIsTopa _I_
Haenti-
= ukaums [
o0LeKTa
i ¥
P -

Pucynox 1. Obwas cmpykmypa cucmemst ¢ ABMOMAMUYECKOU HACMPOUKOT

HanGonee pacnpocTpaHEHHBIM aBTOMAaTHYECKUM PETYJISTOPOM SIBIISIETCSl TIPOMIOPIMOHAIBHO —
UHTETpabHO — auddepenuupyromuii peryisrop ([IU/I-perynsrop). OH npuUMeHsSETCs TOCTaTOYHO
9acTo TaM, Te Tpedyercs aBroMarndeckoe ynpasienue. [I1/I-perymstop Gopmupyer yrnpapisiromuii
CHUTHAJI. DTOT CUTHAJI CKJIA/IBIBACTCS M3 TPEX COCTABIISIOIIHX:

" pa3HOCTH BXOJIHOT'O CUTHAJIa U CUTHaja 0OpaTHOM CBA3M (CUTHAJI PACCOTIACOBAHMUS);
* WHTErpaja CHUrHaja paccorjacoBaHUSs;
* TIPOU3BOJHON CUI'HAJIA PACCOTIACOBAHUSL.

Otcrona u ab6pesuarypa [IMJI: ot anramckoro PID (Proportional-nponopunoHasbHOCTb,
Integral — uaTerpan, Derivative — mpou3BoHAs ).

CuctemMa aBTOMAaTHYECKOIO PETYIMPOBAHUS C MPOMOPLUOHATIBHO — UHTETPAIbHO — Audde-
PEHIUPYIOIINM PETYISATOPOM C TPeoOpa3oBaTeIeM YacTOThI TOKAa3aHa Ha PUCYHKeE 2.

3apaHHoe
3Ha4YeHue CurHan paccornacosaHus

u3 Perynvpyembie

a- Obvext napamerpei
o .| perynarop ” m N | PeryHposaKiA N

Perynupyemsie
napameTpbl

Pucynok 2. Cmpykxmypuas cxema cucmemvl agmomMamuiecko2o pe2yiuposanus
¢ ITH]]-pezynssmopom ¢ npeobpasosamenem 4acmomuyl

ITY — npeoOpa3zoBaTenb 4acTOTHI.

M — acCHHXpPOHHBIN JBUTATENb.

U3 — curHan 3a1aT4ymka.

A — cuTHaj paccoriiacoBaHMUsl.

UcnonszoBanne [THN]I-perynsaTopoB Ha TEIMJIOBBIX JJEKTPUUYCCKUX CTAHIUAX OOECTICUMBACT
TOYHOE YIIPaBJICHUE TEMIIEPATYPOil, TaBIIEHUEM U IPYTUMHU IMapaMeTpaMu CUCTEMBI, YTO MOBBIIIAET
¢ dexTUBHOCTD TIpoliecca U yMeHbIaeT sHepromnorpednaenue. [TU][-perynsatopsl mo3BoJSIIOT ObI-
CTPO pearupoBaTh Ha U3MEHEHUS U MOAICPKUBATh CTaOMIbHBIE paboure mapaMeTpsl. JlaHHbBIN Me-
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TOJl BIepBble ObUT IpeyiokeH 3uriepoMm U HukonbconoMm B 1942 roxy. Hecmotps Ha TO, 4TO 3Ta
METOJIMKA IUPOKO HCIONb3YETCsS U JOCTATOYHO MPOCTa, K COXKAJIECHHIO, OHA JAeT HE OYEHb XOpO-
mue pe3ynbraTthl. [locie pacuéra mapamMeTpoB peryisaropa OOBIYHO TpedyeTcs ero pydHas Mmoi-
CTpOiiKa JJisl yay4ylIeHHUs KaueCTBa PeryIupoBaHusl.

[Tpu MCTIONB30BaHUM CUCTEM aBTOMATUYECKOTO PETYIUPOBAHMS OCHOBHOW MPOOIEMOI SBIIS-
eTcsl HE0OXOJUMOCTh HACTPOMKH IMHAMUYECKUX IMapaMeTpoB: KOIPPUIIMEHTA YCUIICHUS, TOCTOSH-
HOW BpPEMEHHM MHTETPUPOBAHUS U MOCTOSHHOM BpeMeHU Nu(pdepeHInpOBaHHs, TIPUYEM CHCTEMBI
aBTOMATHUYECKOTO PEryJIHpPOBaHUS JOKHBI YAOBIETBOPATH 3aJaHHBIM KPUTEPUSM KauecTBa Iepe-
XOJHBIX MPOIECCOB (TI0 OBICTPOICHCTBHIO, IEPEPETYIUPOBAHNIO, CTETICHN 3aTyxaHus). Ha mpakTu-
K€ M3—3a OTCYTCTBHUSI CHEIHAbHBIX 3HAHUN U TEOPETUYECKOr0 MaTepuaa JaHHbIe peryisTopbl Ha-
CTpaMBAIOTCA OOCIY>KUBAIOIIUM IIEPCOHAIIOM IYyTEM SMIHMPUYECKOTO Moadopa Kod3hdUIueHTos,
YTO He Bcerja oOecrneyrBaeT XOpollee KauyeCcTBO CTAa0WIM3alMU PETyIUPYEMBIX MapaMeTpoB.
B nydmem ciiydae MCHONB3YIOTCS MH)KEHEPHBIE METOJIBI HACTPOHKU PErylsiTOPOB, MPU KOTOPBIX
00paboTKa TaHHBIX TPOU3BOAUTCS BPYUHYIO (TpadoaHamuTryeckuMu criocodamu). Jlannas mpoiie-
aypa TpeOyeT OT UCIOJIHUTEINS 0cO00T0 OMbITa, @ TAKKE OTHUMAET MHOTO BPEMEHM Ha MMOCTPOCHUE
rpadUKOB MMEPEXOAHBIX MPOLIECCOB, UX 00PaOOTKY U BhIUUCICHHUE KOAD(DUIIMEHTOB.

Jlnist pemieHust yka3aHHOM MpoOeMbl TpedyeTcsi co3aHne aBTOMAaTHYECKON HACTPOHKHU pery-
JISITOPOB, a B TANIbHEHIIIEM CO3/IaHHe CAMOHACTPAUBAIOIINXCS PETYIATOPOB B YIIPABICHUHN TEXHOJO-
THYECKUMH MTPOIIECCAMHU.

AJTOpUTM aBTOMATUYECKON HACTPOUKH TUHAMHYECKUX MapaMeTpoB HU(GPOBOTO PErysTopa.

1. BeiOupaeTcs curHajl BHEIIHETO TEXHOJIOTHYECKOTO MapaMeTpa Mo MporpaMMHOMY TIpH-
JIO’KEHUI0 HU(POBOTO PETyNIATOPA U MO U3MEHEHUIO MEPEXOIHOTO MpoIiecca, BHIOUPAEM COOTBETCT-
BYIOIIIMI CHUTHAJ BHEIIHETO TEXHOJIOIMYECKOTO IMapaMeTpa u3 apXuBHOTO m3MepeHus. Mnentudu-
UpYeTCs AMHAMHMYECKas XapaKTepUCTUKAa 00BEKTa PEryJIUpOBaHUs C CAMOBBIPABHHUBAaHHEM M OTI-
penensitores 4uciioBbie 3HaueHUs: Kob — koadduimenTa ycwinenus oobekta 1 ToO — moCcTosTHHAS
BpEMEHH 00BEKTa; T 00bEeKTa — BpeMsl 3ama3iblBaHus 00bEKTa.

WnentudunupoBanHas JUHAMHYECKAs XapaKTEPUCTHKA 0OBEKTa PEryIHPOBAaHUS C CAMOBHI-
paBHMBaHUEM [T0OKa3aHa Ha PUCYHKeE 3.
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Pucynox 3. Hoenmughuyuposannas ounamudeckas Xxapakmepucmurxa o6beKma ¢ Camo8blpagHUBaHuem

2. Tlo cocraBIeHHOMY NPOTPaMMHOMY OOECTICUCHHIO IPOWU3BOJNUTCS aBTOMATHYCCKUIH

pacuet 1o popmynam ¢ 20%-HbIM NepeperyInpoBaHUEeM MEPEXOIHBIX MPOIECCOB.
Ha pucynke 4 moka3aHbl 6JI0K-CXEMBI:

* biok-cxeMa 1, cocTaBieHHas MO YMCIOBBIM 3HAYEHUSAM JIMHAMUUYECKOW XapaKTEepPUCTHU-
KM 00BEKTa peryIupoBaHus;

» Bnok-cxema 2, cocTaBieHHas 1O YKCIOBBIM 3HaUeHUAM 1o popmymnam ¢ 20%-HbIM me-
peperyaupoBaHueM nepexoaHbIx nporeccos s [IU perynstopa;

* bnok—cxema 3, cocTaBi€HHasl C YMCIOBBIMU 3HAUYEHUSMHU I10 NEPEXOAHBIM IIpoleccam
110 20%-HOMYy KPUTEPUIO KaYECTBA PETYIUPOBAHMS.
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Pucynox 4. Brox-cxemsl agmomamuueckol HAaCmMpOUuKY OUHAMUYLECKUX
napamempos yughpogozo pecyramopa

DKcIepuMEeHTaIbHBIE UCCIICAOBAHMS MPOBOIMINCE Ha (uinane kadeapbl «ABTOMATH3ALNS
u u"dopmarmonnsie cuctembl» EMTU umenn K. CarnaeBa npu TOO «Dxubacrysckas ['POC-1
umenu bynara Hypxanosa» (pucyHok 5). bonblioe BHUMaHNE yAEIAI0Ch IPAKTUYECKOMY OIIpeie-
JIEHUIO ONITUMAJIbHBIX 1APaMETPOB CUCTEMbI aBTOMAaTHYECKON HACTPOMKHU PEryJIsSTOPOB.

Pucynox 5. Qunuan xagheoper «Asmomamusayus u uHGOPMayuonHbvle CUCHEMbLY
npu «I'POC-1 um. b. Hypoicanosa»

[Ipn M3MeHeHUU BHEUIHErO0 CUTHaja TEeXHOJIOIMYECKOTo MapaMmerpa, yXyJIIIaroTcs Mepexo-
HBIE MPOLIECCHl perynsTopa (M3MEHSIOTCS ONTHUMAaJbHbIE TUHAMUYECKHE HACTPOHKHU PEryasTopa).
Ham npoexT mpu M3MEHEHUH BHEUIHEro CHTHaja TEXHOJIOTHMYECKOro MapaMeTpa MHUIMHUPYET aB-
TOMAaTHUYECKYI0 HACTPOUKY PEryisTOpa, aBTOMaTHUECKH BBICTABIISAET ONTUMAJIbHBIE JTUHAMHUYECKNE
napaMmeTpsl HU(POBOro PEryasTopa Mo COCTaBICHHOMY IIPOrPAMMHOMY 00€CTIEUEHHIO U 3arpyKaeT

B LIU(POBOH PErynsTop.
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HccnenoBanue aBTOMATUYECKOM HACTPOMKM JNMHAMMYECKHX IIapaMETPOB CUCTEM aBTOMAaTHU-
gyeckoro peryiaupoBanus Ha mpumepe ['POC-1 MoxkeT cnmocoOCTBOBATH YIYUIICHHIO MPOW3BOIU-
TEIBHOCTH U (P PEKTUBHOCTH PAOOTHI CTAHIIUY.

Pe3ynbTaThl uccaeqoBaHus PEKOMEHAYIOTCS K BHEIPEHUIO B rpynnbl npeanpuatuii TOC.
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VIIK 004.896
OCOBEHHOCTHY IPUMEHEHHUS POBOTA — MAHUITYJISSTOPA
C UICKYCCTBEHHBIM UHTEJUIEKTOM B COEPE ABTOMATU3AIIMU

Kamanuesn A.T.
Hayunslit pykoBonutens: XKanmaram6erosa J[.K., Kypmanosa Bb.T.
Exunbacry3cknii ”HXEHEpHO-TEXHUYECKUI MHCTUTYT nMeHn akagemuka K.M. Carnaesa,
(r. Oxubdacty3, Pecniyonuka Kazaxcran)

Annomayua. Aemomamuszayus A61Aemcs KI04e8ol MmeHOeHyuel 6 pasluiHblX OMmpacisx
NPOMBIULEHHOCTU, U POOOMBI-MAHUNYIIAMOPLL C UCKYCCMBEEeHHbIM unmeniekmom (MH) uepatom ece
bonee sadicHyr0 porb 6 smom npoyecce. Pobomvi-manunynsmoper ¢ MM obradarom cnocobnocmuio
ABMOHOMHO BbINONHAMb CILOJCHBIE 3A0adU, YMO NOGblULAEn NPOU3BOOUMENbHOCHb, CHUMCAem 3a-
mpamul u yryuuaem 0e3onacHocms. B oannoii cmamve paccmampusaromes 0cobeHHOCmU npume-
HeHusi pobomos-manunynsimopos ¢ MU 6 cghepe asmomamuzayuu, a maxice o0OCYHCOAIOMCA UX
npeumyuecmea u npoonembi.

Kniouegwie cnosa: uckyccmeennwviii unmeniekm, pooom — MAHUnYIsmop, NO3UYUOHUpOBanue,
pobomomexHuxa.

Annotation. This article is devoted to the study of optimizing the positioning of a robotic ma-
nipulator using artificial intelligence. The authors proposed a method based on a combination of
machine learning algorithms and optimization methods to solve the problem of optimal positioning
of the robot in space.

Key words: artificial intelligence, robot manipulator, positioning, robotics.

HcKyCCTBEHHBIH MHTEIUIEKT — 3TO 00JIAaCTh KOMITBIOTEPHBIX HayK, KOTOpas M3y4aeT CO3/aHHe
CUCTEM, CHOCOOHBIX HMUTUPOBATH YeJI0BEUECKUIT WHTENIECKT W BBITTOJIHATH 3aJa4H, Tpe6YIOHH/Ie
YMCTBEHHBIX CIIOCOOHOCTEH.

HCKYCCTBGHHBIﬁ HUHTCJUICKT HCIIOJIB3YCTCA JIA PCHICHUSA MHOXECTBA 3aJ1a4 B Pa3IMYHBIX
cepax, TaKHX KaK MeIUIMHA, (UHAHCHI, TPOM3BOJCTBO, 0Opa3oBanue U aApyrue. Hanpumep, B Me-
JUITNHE UCKYCCTBEHHBI WHTEJUIEKT MOXKET TIOMOYb C IMarHOCTUKOW 3a00JeBaHui, B (PMHAHCOBOM
cepe — ¢ MPOrHO3UPOBAHNEM PHIHKA, B 00pa30BaHUH — C IEPCOHANN3AIIEH 00yYCHUSI.

HckyccTBEHHBI MHTEIUICKT TaKXKe MCIHOJIB3YEeTCs Ul aBTOMAaTU3alluK MOBCEIHEBHBIX 3a]ad,
YIYYIIEHHsI TIPOLIECCOB M yBennYeHHs 3()h(HEeKTUBHOCTH pabOThl B pa3NUUHBIX oTpacisx. OH croco-
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OeH oOpabarbIBaTh M aHATU3UPOBATH OOJBIINE 00BEMBI JAHHBIX, MPUHUMATh PEIICHHUS HAa OCHOBE
JIITOPUTMOB | TIPE/ICKa3bIBaTh Oymymiue coObIThs. Takum 00pa3oM, UCKYCCTBEHHBIN MHTEIUICKT UT-
paeT BaxHYI POJb B COBPEMEHHOM MHUpe, oOecreunBasi HOBbIC BO3MOXXHOCTU M MEPCTICKTUBBI IS
Pa3BUTHSI TEXHOJIOTHIA U YAYUIIICHHUS Ka4€CTBA )KU3HHU JIFOJICH.

PobGotr — 310 mporpammupyeMoe yCTpPOWCTBO, CIIOCOOHOE BBIMOJHATH 33JaHUS M (QPYHKIIUU,
O0OBIYHO aBTOMATHYECKU M 0€3 ydacTus 4yesoBeka (pucyHoK 1). POOOTEI MOTYT OBITH HMCITOJIB30BAHBI
JJI1 MHOXKECTBA I.[eJIefI, BKJIIO4Yas BBIIIOJIHCHUEC PYTUHHBIX 3a71a4 B MPOMBINIJICHHOCTHU, UCCIICIOBA-
HUS B MEIMIIMHE U HAyKe, a TAK)KE pa3BICUCHUsSI U 00pa30BaHusl.

Pucynox 1. Pobom

MaHunynaTop — 3TO JeTajlb WM YCTPOMCTBO, NPEIHA3HAYECHHOE I IMEPEMEIIEHUs WU
yIpaBjIeHUs] 00bEKTaMH WUJIM MpeIMeTaMyd. MaHUIylsaTOpbl MOTYT ObITh MCHOJIB30BaHbl B pa3jiny-
HBIX O0JIACTSX, TAKUX KaK MPOMBIIUICHHOCTh, MEIUIIMHA, HayKa U TexHoJoruu. OHU 0OBIYHO 00a-
JIA0T CyCTaBaMM WJIN COYJICHEHUSMH, YTO MO3BOJISIET UM I'MOKO JBUraThCs U BBINOIHATH Pa3HOO0-
pasHble 3a1aud. HekoTopele MaHUIYIATOPHI MOTYT OBITH O0OpYIOBaHbBl POOOTU3HMPOBAHHBIMU CHC-
TEeMaMH JJIsl aBTOMATU3alluy PabOThI M BBITIOIHEHUS CJIOXKHBIX ONepaLuil.

PoGoTr-manumynaTop — 3To poOOTH3UPOBaHHAS PyKa, KOTOPas MOXKET IepeMelIaTh, MO3HUIINO-
HUPOBATh U OPUEHTUPOBATh OOBEKTHI C BHICOKOM TOYHOCTHIO M MOBTOPSEMOCTbIO. OH COCTOMT U3
HECKOJIBKHX COEJIVHEHHBIX 3BE€HBEB, KOTOPBIE MPUBOAATCS B JIBM)KCHHE MOTOPAMM WM ITHEBMAaTH-
YECKUMU IIPUBOJAMU.

PoGOTEI-MaHUTTYIATOPEI (PUCYHOK 2) HCIIONB3YIOTCS B PA3IMYHBIX OTPACISAX MPOMBIIUICHHO-
CTH JUIs aBTOMATU3allUH 33/1a4, KOTOpbIE TPeOYIOT BHICOKOW TOYHOCTH U MOBTOpsieMocTH. BoT Heko-
TOpbIE U3 PaCHpPOCTPAHEHHBIX MPUMEHEHUN POOOTOB-MAHUIYISTOPOB: COOPKA AIEKTPOHHBIX KOM-
MIOHEHTOB, aBTOMOOWJIEH M JPyruX MPOJYKTOB, YIAKOBKa TOBApPOB B KOPOOKH, MAKETHl U JIpyrue
KOHTEWHEpHI, epeMeIlleHre, COPTUPOBKA U 00paboTKa MaTeprasoB B MMPOU3BOACTBEHHBIX MPOLEC-
cax, CBapka METaJJIOB B Pa3JIMYHBIX OTpAcisaX, BKIOYAs aBTOMOOMJIECTPOCHHE U CTPOUTEIHCTBO,
HAHECEHUE KPACKU WU APYTUX ITOKPBITUI HA IIOBEPXHOCTH.

Pucynox 2. Pobom — manunynamop
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Hcnonk3oBanue poOOTOB-MaHUMYIIATOPOB MpeJiaraeT psi MPEUMYIIECTB:

" TIOBBIIICHHAS TOYHOCTh M ITOBTOPSIEMOCTh: POOOTHI-MAHHITYIISITOPHI MOTYT BBITTONHSTE 3a-
JIa9M C BBICOKOM TOYHOCTBHIO M TIOBTOPSIEMOCTBIO, YTO MPUBOIUT K TMOBBIIICHUIO KA4eCTBA MPOAYKIHH
Y CHIDKCHHUIO OTXOJIOB.

" yBEIUYCHHAS MPOM3BOAUTEILHOCTL: POOOTHI-MAHUITYIIATOPHI MOTYT PabOTaTh KPYIIOCY-
TOYHO ¥ 0€3 BBIXOJHBIX, YTO YBEIUUMBACT ITPOM3BOIUTEIEHOCTh U COKpAILACT BPEMsI IIPOU3BOICTBA.

" CHIDKCHHC 3aTpar: XOTs MEePBOHAYAILHBIC HHBECTHIIMA B POOOTOB-MaHUMYIATOPOB MO-
I'YT OBITh BBICOKMMH, OHU OKYIAIOTCS B JIOJITOCPOYHON TIEPCIICKTHBE 3a CYET CHIDKEHHSI 3aTpaT Ha
pabouyro CHITy ¥ MOBBIIICHUS YPPEKTUBHOCTH.

" TOBBIINICHUE OE30MMaCHOCTU: POOOTHI-MAHUIYIIATOPHl MOTYT BBINOJHATH ONACHBIC WIIH
MTOBTOPSIFOIIHMECS 32/1a91, KOTOPhIE MOTYT MPEICTABISATh PUCK TSI paOOUUX -JTFOICH.

" POOOTHI-MaHUIYIISATOPHl UTPAIOT BCE 0OJIee BaXKHYIO POJIb B MPOHM3BOACTBEHHBIX MPO-
1[eccax, MmoMorasi MOBBICUTh TIPOU3BOIUTEIHHOCTh, TOYUHOCTh U 0€30MacCHOCTh. OXKHUAACTCS, YTO UX
UCIIOJIb30BaHKe OyleT MpPOIODKaTh pacTd B OyaylieM, MOCKOJIBKY TEXHOJOTHH IMPOMOJIKAIOT CO-
BEPIIICHCTBOBATHCS U TIOSIBIISTFOTCS HOBBIC TTPHIIOKSHHUS.

CoBpeMeHHBIE POOOTHI-MAHUTTYIIITOPHI SIBIISFOTCS. BaYKHBIM WHCTPYMEHTOM B IIPOMBIIIUICHHO-
CTH, MEIUIIMHE, aBHALMU U JAPYruX orpacisax. OJHUM U3 KITFOUEBBIX acreKkToB 3(dekTuBHOCTH pa-
00ThI poOOTa-MaHUITYNISATOPA SBJISETCA €r0 TOUHOE MO3UIMOHUPOBaHKEe. ONTUMHU3ALUS TO3ULIUOHH-
POBaHHS MOXET YIYUIINTh TPOU3BOAUTEIHBHOCTh POOOTA, YBEIIMUUThH KAY€CTBO BBITIOIHSIEMBIX OTIe-
parnmii ¥ CHU3UTh PaCcXOJibl HA €0 0OCITy)KHBAHHUE.

OmHMM W3 MOIXOMOB K ONTHMHU3AIMH MO3UIIMOHUPOBAHUS POOOTA-MAHUIYIISATOPA SBISCTCS
UCIIOJIb30BaHNE MCKYCCTBCHHOTO HMHTEJUIEKTA. VICKYCCTBEHHBIN WHTEIUICKT MO3BOJISIET CO3/IaBaTh
QJITOPUTMBI, CIOCOOHBIE CAMOCTOSITEIILHO aIallTUPOBATHCS K N3MEHSIOIMUMCSI YCIIOBHSIM B 00ydaTh-
Csl Ha MpuMepax. JTO JeTaeT BO3MOXKHBIM pa3pabOTKy aBTOHOMHBIX CHCTEM, CIIOCOOHBIX pEIlaTh
CJIO’KHBIC 321391, BKITFOYAsi ONTUMHU3AIUIO TTO3UITMOHUPOBAHHS pOOOTOB-MAHHITYIIITOPOB.

MeTo/bl OTITUMH3AIIHH.

CymecTByeT HECKOJIBKO METOJOB ONTHUMH3AIUHU ITO3HIIMOHUPOBAHUS POOOTA-MaHHITYISATOPA
Ha OCHOBE MCKYCCTBEHHOTO MHTeNIekTa. OJIMH U3 HUX — FeHETHYECKHUE alTOPUTMBI, KOTOPHIE MOJIe-
JUPYIOT TIPOIECC €CTECTBEHHOTO 0TOOpa JUISl HAXOXKICHUST ONTHMAJILHOTO perieHwus. J[pyrum meTo-
JIOM SIBJISIETCSl MAIllMHHOE OOyudeHue, T/ie ajJropuT™M oOydaeTcs Ha OCHOBE JAaHHBIX M MPUMEPOB,
9TOOBI BBISIBUTH 3aKOHOMEPHOCTH W OIITHMH3UPOBATH MTPOIIECC TTO3UIIHOHUPOBAHUSI.

PoGOTBI-MaHUTTYTIATOPBI C UCKYCCTBEHHBIM MHTEJUIEKTOM MPEACTABISIOT CO00i MepeioByO TeX-
HOJIOTHIO, KoTopasi TpanchopMupyeT cdepy aBromarusarmu. CoueTaHue UCKYCCTBEHHBIM HHTEILIICK-
TOM C BO3MOXKHOCTSIMH POOOTOB-MaHHITYJISTOPOB OTKPHIBAET HOBBIE BO3MOXKHOCTH JJISI TTOBBIIICHUS
MIPOU3BOAUTEIIEHOCTH, TOYHOCTH U (()EKTHBHOCTH B PA3IMUHBIX OTPACIISX MPOMBIIUICHHOCTH. Takke
WCKYCCTBEHHBI WHTEJUIEKT MOXKET IMOMOYb CHHU3UTH PAcXoibl Ha OOCITy)KHBaHHWE poOOTa-MaHU-
MYJIATOPA 33 CUET ONTUMHM3AIINY €T0 JICHCTBUIN M TIPEIOTBPAICHHS TTOBPEKICHUN 000D YIOBAHHS.

OnTumuzanust MO3WIMOHUPOBAHUS POOOTA-MAHUITYISITOPA HA OCHOBE MCKYCCTBEHHOTO HH-
TEJUTIEKTA SIBJIICTCS BOKHBIM HAIPaBJICHUEM B Pa3BUTUU POOOTOTEXHUKH. VICTIOIB30BaHUE aJITOPHT-
MOB ¥ METOJIOB HCKYCCTBEHHOTO HHTEJUIEKTA MIOMOTAaeT YBETUIUTh 3()h(HEKTHBHOCTD U TOUHOCTH pa-
0O0TBI POOOTA, YTO OTKPBHIBAET HOBBIC BO3MOXKHOCTH JIJISI TPUMEHEHUS POOOTOB-MaHUITYJISITOPOB
B Pa3IMYHBIX chepax AesITeTbHOCTH.

Okumaercsi, 4To NMPUMEHEHHE POOOTOB-MAHHITYISITOPOB C HCKYCCTBEHHBIM HHTEIICKTOM
B c(hepe aBTOMaru3amuu OyneT mpoaoIbKaTh pacTu B OyayieM. [1o Mepe coBepIIeHCTBOBAaHUS aro-
PUTMOB MICKYCCTBEHHOTO HHTEJUICKTA M YBEIMYCHUS JIOCTYITHOCTH JAHHBIX POOOTHI-MaHHITYIISATOPBI
C UCKYCCTBEHHBIM MHTEJIEKTOM OyIyT UTpaTh Bce Ooliee BAKHYIO POJIb B TIOBBIIICHUH TPOU3BOJIH-
TEIBHOCTH, TOYHOCTH ¥ (P(HEKTHBHOCTH B PA3IMYHBIX OTPACIIAX MPOMBIILICHHOCTH.
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MMPUOPUTETHBIE CLIOCOBBI IEPEPABOTKH YTJIEM, BCKPBIIITHBIX ITIOPO/I
YI'OJIBHBIX PA3ZPE30B U 30JIOIIIVIAKOBBIX OTXOA0B T3C
N HEKOTOPBIX BUTOB MUHEPAJIBHOI'O CBIPbS DKUBACTY3CKOI'O PETHOHA

Kambapos K., CepbsinoBa A.C., AOuToBa A.
Exunbacty3ckuii ”HXEHEepPHO-TEeXHUYECKH MHCTUTYT nMeHu akaaemuka K. M. Carmnaesa,
(r. Oxmbacty3, Pecnybnuka Kazaxcran)

Annomauyun. B cmamve paccmampugaromcs Memoosl nepepabomxu yeieu, 8CKPbIUHbIX HO-
POO U HEKOMOPBIX 8UA08 MUHEPATbHOO cbipba [lasnodap-Oxubacmysckoeo pecuona.

Kntouesvie cnosa: 3ona, y2onv, y2oivHble pazpesvl, 3010UWINAKO8blE OMX00bl, nepepabomra
yeneti, MUHEPATIbLHOE CbIPbe, BCKPbIUHbLE HOPOObI.

Annotation. The article deals with the methods of processing coal, overburden and some
types of mineral raw materials of the Pavlodar-Ekibastuz region.

Key words: ash, coal, coal mines, ash and slag waste, coal processing, mineral raw materi-
als, overburden.

B IlaBnogap-OkubacTy3cKOM pEerMoHE HMMEKTCS OIPOMHBIE 3alachl MUHEPAIbHOIO ChIPbS,
KOTOPBIE MOKHO 3(P(QEKTHBHO HCIOIB30BATH JUIS MPOM3BOJCTBA AIIEKTPUUYECKON SHEPTHH, TEIUIa,
KOKCa, TJIMHO3eMa, XJIOpUJa aJlOMUHUS, KOAryIsIHTOB, KOMIIJIEKCHBIX (PeppOoCIIaBOB, CHHTETHYE-
CKOTO MIJIaKa, [IEMEHTa, KUPINYa, TUIMTOK, IIIJITAKOBOH BATHI U JIP.

Craenyer 0co00 OTMETUTH, UTO MepepadoTka yriae Dxubdacty3ckoro 1 MalkyOeHCKOro me-
CTOPOXKJICHHI M HEKOTOPHIX JPYTUX BUIOB MHHEPAIHHOTO CHIPhS PETHOHA CBS3aHA C IOMYTHBIM
MOJy4YeHHEM IPOJYKTOB, CTOUMOCTh KOTOPBIX BO MHOIO pa3 IMpPEBBHIAET HEHHOCTb OCHOBHOIO
KommoHeHTa [1].

AHanu3 pe3ynbTaTOB UCCIIEAOBAHUM XMMHUYECKOTO COCTaBa yrjeH, YrIIMCTBIX MOPOJI, JKeye3-
HBIX U JIPYTUX PYy[, U3BECTHAKA, TJIMH U JIp. MECTOPOXKIECHUI PEernoHa MO3BOJIMII ONPEACTUTh OC-
HOBHBIE HAaIIPaBJICHUS UX KOMIUIEKCHOT'O UCIIOIb30BaHus [2].

Xumnyeckuil ananuz npo6 3oisbl (I'POC-1, I'POC-2, TOL) 1 BCKPBIIIHBIX TOPOJ YrOIbHBIX
paspe3oB («boraTsipb», «CeBepHblIil», «FOKHBIN).

Tabauya 1
Xumuueckuit cocta 3011 Dkubactysckux TOC (12.10.2018-07.01.2019)
Ne Fe
. Ca | Mg | . S Ilo. | Ga, | Ge,
Ne Ipo- S|02 A1203 F8203 00 0 ') |02 03 p R2 - F/T F/T
OBl 11
1] x, | %7 | 2818 | 680 |220|220( 777 | 125 | %) | OF | %0 | ase | D] %D
63,6 0901109 32 | 858,
2 X 1 28,23 | 6,93 | 222|224 7,71 | 1,21 6 8 7 1,50 0 0
64,0 0901 08 31 | 840,
3 X4 5 28,00 | 6,72 | 2,24 |205| 7,00 | 1,20 5 7 3 1,55 0 0
63,5 0910109 30 | 860,
4 X 5 29,06 | 6,84 | 226|218 | 7,55 | 1,24 7 3 6 1,48 0 0
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IIpoodonxcenue mabauywt 1

Ne H;I;E' Si0, | AlL,O5 | Fe,04 (E% %a '\(/')g i0, | so, | P | R, Hﬁ“' f/aT f/i
5 x, | %% | 2831 | 688 | %7 222|763 | 122 | 093 | 4| O | 10 | 3| B>
6| x, | %% | 2843 | 668 | %" 209|750 | 123 | 095 | %M | %% as2 | | OOh
71 x| %2000 670 | A 205|738 131 | oo | | OF | nar | 3| B
8| x, | %9 | 2830 | 686 | %7 |230| 740 | 118 | 088 | % | 0P| nea | 3| O
o| x, | %8| 2844 | 675 | 3% |237| 746 | 129 | 00 | % | OF | 1e3 | 3| B
blox, | %80 2825 | es5 | 5T | 230 | 7aa | 128 | 097 | O | %% | weo | 3| D
Ll x | %% 2000 420 | %) 100|080 | 100 | 080 | % | % | 230 | | 7P
| xp | %3t | 2420 420 | %P [111 ) 084 [ 105 | 080 | %] %7 | 226 | T 100
Soxe [ %% | 2400 | 418 | %Y 106|081 | 118|075 | 48| %Y 222 | |
Sl oxe | %30 2408 | 424 | %0 124|082 | 124 | 078 | Ot | 00| 218 | | P2
blox, | %222 | 425 | Y 15| 087 115|077 | 0L %0 224 | | T
Flox, | % a0 | a2r | LY 16| 088 | 113|076 | % %% 200 | |
Llox, | %% 2505 | 404 | 5% 100|083 | 102 | 075 | O | O | 212 | B T
Sl 6%’8 2504 | 4,14 169 1,08 | 077 | 130 | 084 | %' Oé8 226 382 7%3'
ol xo | %% | 2523 | 408 | %P 105|086 | 120 | 082 | O | % | 228 | % | T
(2) X, 6%’8 2510 | 4,12 169 112|085 | 122 | 083 | %' 069 2,08 354 7889'
21 x5 | %37 | 2067 | 1150 | % 052 057 [ 132 | 022 | % | O° | 265 | 2| O
21 xs | %57 | 2900 | 1145 | %0 049|053 | 120 | 08 | | %% | 270 | | O
g Xs 5‘26 28,90 | 10,14 2é6 0,51 | 0,55 | 1,27 | 0,20 Oél Oé6 272 284 6?67'
21 x5 | %% 2884 | 1024 | %" 050|061 | 128 022 | % | %0 | 262 | A | O30
é X, 5‘86 28,60 | 11,00 2é6 0,48 | 0,60 | 1,25 | 0,24 Oél 0é5 268 255 6%5'
S| x5 | %27 | 2830 1086 | % 049|059 [ 111|025 | O | 00 | 274 | 2| OO
21 xq 5‘(‘)’3 2825 | 10,40 2é6 061|056 | 1,14 | 019 | %! 0é5 271 204 6%0'
Sl x5 | %5t | 2800 | 995 | %0 |05 | 058 | 130 | 021 | 4| %% | a0 | 2| O
S| xs | °2% | 2832|1033 | %P 063|054 | 120 0% | O | 08 | amr | 23] O
8 Xs 5‘5’8 28,05 | 1044 | 2% | 058 | 051 | 117 | 0,20 Oél 0é5 250 282 6%3'

*) X, — 'PDC-1; X, — [PDC-2; X5 — TOILI.
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Tabauya 2
XVWMHUYECKUH COCTaB BCKPBINIHBIX TTOPOJT YTOJIBHBIX pa3pe30B DKMOACTY3CKOTO pernoHa

N an(\f_)6H Si0, | ALO; | Fe,04 OE_)‘; Ca0 | Mgo | Ti0, | MnO | K,0 | Nayo | w | S% | &%
1| v,-1 | 5520 39,82 | 1,40 | 0,34 | 0,75 | 0,76 | 0,58 190 | 100 |12 27 |37
> | v,2 | 5580 39,64 | 1,35 | 046 | 0,72 | 0,75 | 0,54 187 | 1,87 |11 26 | 368
3 | v,3 | 5542 | 39.25 | 142 | 0,39 | 0,86 | 0,68 | 0,56 188 | 1,88 | 12| 27 | 370
4 | Y,4 | 5505 39,93 | 151 | 041 0,57 | 0,63 | 0,53 181 | 1,81 |11 28 | 380
5 | ¥,5 | 56,10 | 38.40 | 135 | 045 | 0,64 | 0,71 | 0,49 177 | 1,77 |11 26 | 350
6 | Y,-6 | 56,24 | 38,20 | 1,30 | 0,38 | 0,63 | 0,70 | 0,48 175 | 1,75 | 11| 26 | 360
7| Y,7 | 5633 | 38,10 | 1,25 | 0,47 | 0,88 | 0,79 | 0,57 172 1,72 [12] 25 | 355
8 | v,-8 | 5655 38,00 | 1,22 | 051 092 | 0,81 | 0,46 168 | 1,68 | 10| 25 | 370
9 | ¥, |56,74 | 37,86 | 1,20 | 042 | 0,90 | 0,84 | 0,47 169 | 1,69 | 10| 24 | 370
10| v,-10 | 56,92 | 37,78 | 1,20 | 0,43 | 0,89 | 0,78 | 0,49 176 | 1,76 | 10| 24 | 365
11] v,-1 | 61,71 13,72 | 558 729 0,41 | 0,77 | 047 | 5,56 | 4,40 | 9 | 63 | 680
12| v,2 | 61,44 | 13,80 | 560 7241040 | 0,75 | 0,16 | 5,58 | 4,38 | 8 | 65 | 720
13| v,3 | 61,49 | 13,82 | 562 726 | 0,44 | 0,73 | 0,18 | 5,60 | 436 | 7 | 60 | 666
14| v,4 | 61,37 | 1410 | 574 730 042 | 0.71 | 0,15 | 5,62 | 437 | 6 | 64 | 700
15| v,-5 | 61,26 | 1423 | 5.72 732 ] 0,39 | 0,68 | 0,16 | 5,59 | 435 | 8 | 68 | 768
16| v,-6 | 61,17 | 1427 | 559 731 038 | 0,69 | 0,17 | 5,63 | 431 | 8 | 66 | 745
17| v,7 | 61,80 | 13,78 | 564 728 0,39 | 0,78 | 0,19 | 5,57 | 442 | 7 | 63 | 670
18] v,8 | 61,94 | 13,70 | 556 7191 0,36 | 0,67 | 0,14 | 5,50 | 440 | 7 | 59 | 660
19| v,-0 | 62,04 | 1406 | 3,28 6,20 | 0,35 | 0,62 | 0,13 | 4,95 | 415 | 8 | 58 | 670
20 | Y,-10 | 62,17 | 1430 | 3,35 6,25 | 0,35 | 0,60 | 0,15 | 4,98 | 4,24 | 7 | 65 | 710
21| Y,-1 | 58,40 | 27.80 24,00 | 1,60 | 0,40 | 1,42 0.40 | 030 | 5 | 47 | 305
22| v,-2 | 5811 27.20 3.80 | 0,97 | 0,42 | 1,38 042 | 035 | 6 | 49 | 310
23| v,-3 | 57,90 | 27,00 3,95 | 1,05 | 0,38 | 1,24 051 | 038 | 5 | 42 | 290
24| v,-4 | 57,85 | 27,00 3.90 | 0,96 | 0,39 | 1,18 0.50 | 0,36 | 6 | 40 | 290
25| Y, | 57,77 | 26,94 3,85 | 0,98 | 0,44 | 1,30 0.44 | 039 | 5| 38 | 275
26 | Y,6 | 57,68 | 26.86 3,80 | 0,95 | 046 | 1,32 0.46 | 036 | 5 | 51 | 325
27| v,7 | 57.54 | 26.75 3.77 | 0,89 | 0,47 | 1,34 0.48 | 037 | 6 | 54 | 330
28| V,-8 | 56,66 | 26,00 351 0,86 | 0,51 | 1,08 053 | 044 | 6 | 43 | 296
29| v,-9 | 56,04 | 25,90 392 [ 0,81 | 0,49 | 1,12 050 | 042 | 5 | 45 | 298
30 | ¥,-10 | 55,80 | 2545 340 | 0,92 | 0.36 | 1,17 043 036 | 6 | 50 | 308

*) Y; — «borateipsy; Y, — «CeBepHblity; Yz — «HOKHBIN.

Tak yrimm ¢ 3051bHOCTBIO 10 26% MOYXHO PallMOHAIBHO MCIOJIB30BaTh NI MOJIYYEHUs CUTAJI-
JIOB M KaMEHHOTO JINTHS. BOJIbIIIoe KOIUIEeCcTBO YKa3aHHBIX yl"J'ICI\/'I CXXHUI'alOT B TOIIKax C XUIAKHUM
[IJIAKOYAAJICHUEM, YTO 3HAYUTEIHHO 00JieryaeT MpOU3BOJICTBO CUTAIJIOB M KaMEHHOT O JUThs. I1o-
CJIETHUE UMEIOT OTPOMHBIN cripoc i QyTEepOBKU METAUTYPTUYECKUX U TEINIOTEXHUYECKUX arpe-
raToB, MbIICYIABIUBAIOIINX YCTPOUCTB (LMKIOHOB), pa3HOOOPA3HBIX TOMOK, TPYOOIIPOBO/IOB.

KpOMe 9TOr0, U3 NIJIAKOBBIX PACIIaBOB BBI'OAHO MOJYYaTh BBICOKOKAUYCCTBCHHYIO HIJIAKOBa-
Ty U pa3HOOOpa3HbIE TUIUTKH.

Y1 ¢ 301bHOCTBIO 10 26-40% ciexyeT NPpUMEHATh Kak T00aBKU K O€TOHY WJIU IIEMEHTHOMY
KIIMHKEPY, CTPOUTENIHHON KepaMHKe, pacTBOpaM JUIsl CTaOMIIM3allMK TI0YB, IIPU BO3BEACHUU KeJe3-
HOJIOPOKHBIX MyTeH U CTPOUTENbCTBE AaMO. 30J1a YHOCA ATUX YIJIeH CONEPKUT BBICOKOE COJIEepIKa-
HUE OKCHJIa AJIIOMMHHMSI U €€ MO’KHO MCIOJIb30BaTh ISl POM3BOACTBA INIMHO3€Ma U MHOTOKOMIIO-
HEHTHBIX HEMEHTOB.

VYrau ¢ 301pHOCTBIO Oosiee 40% 11e1ecoo0pa3Ho MCIIONB30BaTh I MPOU3BO/ICTBA B AJIEKTPH-
YECKUX IT€YaxX KOMILUICKCHBIX CIIIABOB JISI PaCKHUCIICHUA U JICTUPOBAHUA CTAJIH. OTH CIJIaBHI SBIS-
IOTCSl OCOOCHHO LIEHHBIMH IPH BBIMJIABKE 3JEKTPOCTANIM, B KOTOPOH OCTPO HYXKJAETCS MalluHO-
cTpouTenbHbIN KomIieke Kazaxcrtana. OHU criOCOOCTBYIOT CBSI3BIBAHUIO PACTBOPEHHOTO B METAJLIE
KHUCJIOPO/A U a30Ta M YIAJCHUIO UX U3 CTall. YKa3aHHBIE YK ¢ 100aBKaMU U3BECTHSKA, KPACHOTO
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nuiaMa (orxoza IlaBiogapckoro aarOMHUHUEBOTO 3aBOJA), JKEIE30COAEPAKAIIETO MaTepraa ClyKar
IIaXTOM JJs1 NMPOU3BOACTBA CHHTETHMUYECKOTO PA(QPUHUPYIOIIErO IJaKka B 3JIEKTPUYECKHX Iedyax
C IIETbI0 yaaJIeHus cephl U (pocdopa U3 KUAKON cTanu. 31ech HeOOXOAMMO OTMETHTD, YTO MPoOdIIe-
Ma gecyiabpupanuu u aedochopusanuy MeTanaa Ype3BblYaiiHO BaXKHA JUIsl COBPEMEHHOW MeTal-
Jyprud U OCOOEHHO /Il KpYHHEHIIEro mpou3BOAMUTENS Metaia B pecnyonuku AO «Mwutran
Ctun Temuptay».

I'muHo3emocoaepxamiue 3056l yriaeil DKuOacTy3CKUX pa3pe30B SBIISIOTCS MEPCHEKTUBHBIM
HCTOYHUKOM CBIPbs KaK JJIs IPOU3BOJACTBA ITIMHO3€Ma, TaK U JUIsl OJy4YEHUs allFOMUHUAKCOAEPKa-
IIUX KOAryJIsHTOB cyib(dara, THAPOKCOCYIb(aTa, THAPOKCOXIOPHIA ATFIOMUHHUSA, KOTOPBIE CIEIyeT
UCIIOJIb30BAaTh I OYNCTKU MUTHEBBIX U CTOYHBIX BOA [3].

B Hacrosiee BpeMsi METAIMYECKUI TaJJIMK U3BJIEKAETCA ONMYTHO U3 TJIMHO3EMCOIEpKaIle-
ro ceipbs. B Kazaxcrane Takoe npon3BoAcCTBO rajums ocymecTsiserca Ha [laBnogapckoM amoMu-
HUEBOM 3aBojie. CebecTOMMOCTh OTYYEHHOTO TajTisl OKa3bIBACTCSl BHICOKON M3-32 OOJIBIIOTO KO-
JMYECTBA Ollepaluil MPU €ro NPOM3BOACTBE U 3HAYUTEIBHBIX NIOTEPh. B TO ke BpeMs U3 0TXON0B
o0orameHust YIisi ¥ BCKPBIIIHBIX TTOPOJ MOKHO TOJTY4aTh KaK raJUIHiA, TaK ¥ TePMaHUi. Y YUTHIBas
OTPOMHBIE 3aMachl TAKOTO JICLIEBOIO ChIPbsl CE0ECTOMMOCTb UX MPOU3BOJCTBA OYAET OTHOCUTEIBHO
Hu3Koi. IIpu 3TOM MCHOIB30BaHUE OTXO0/10B OOOTallleHus YIJis, 30516l U BCKPBIIIHBIX IOPOJ Osaro-
IIPUATHO CKAXETCS Ha COCTOSIHUYU OKPYIKAIOLEN CPEbl.

B6mm3u r. DxubacTy3 HaXomsATCsl KPYITHbIE METOPOXKICHUS M3BJICUCHUS CEPbI, HUKEIS U KO-
0anbTa, OYEHb LEHHBIX AJIEMEHTOB IS MPOU3BOACTBA (EPPOCIUIaBOB, MPOU3BOACTBO KOTOPBIX
MOKHO OPraHM30BaTh HA MECTHBIX (PEPPOCIUIABHBIX 3aBOJAX, TUIAHUPYETCS CTpouTenbcTBO OPCA
¢ OOJIBIION MPOM3BOIUTEILHOCTHIO B paiione DI POC-1,2 [4].

VYka3aHHbIE BbIIIE Pa3paOOTKU B Pa3HOW CTENEHU MPOLUIH anpodaluio B 1abOpaTOPHBIX, YK-
PYIHEHHBIX U OIBITHO-IIPOMBIIUIEHHBIX YCIOBHAX, HO K COXAJICHUIO HE BHEIPEHBI B IIPOU3BOJCT-
B0. B HacTosmiee Bpemst B Dkubacty3e hopMHUpyeTcsl HHIIyCTpUalbHask 30Ha B KOTOPOH, HO HALIEMy
MHEHMIO, HEOOXOIUMO, C YYETOM MOJYYEHHBIX HOBBIX JaHHBIX 110 3TUM pa3pabOTKaM, JOBECTH UX
710 TOTOBBIX TEXHOJIOTUH U JEHCTBYIOIIMX YCTAHOBOK U arperaTroB, B TOM YHCJI€ JaHHBIX IO TEXHO-
noruto riryooxoit nepepabotku 31O TOC BCKpBIIHBIX TOPOJ YTOJIBHBIX Pa3pe3oB.

BeiBoa. Takum o0pa3om, UCTIOIB30BaHUE MUHEPATIBLHOTO CBHIPhS KaK DKHOACTy3CKOIO peruo-
Ha, Tak ¥ KazaxcraHa B 11e10M, TOJKHO OBITh KOMIUIEKCHBIM. Heo6X01uMo nepeiTu K TEXHOIOT U-
M, TO3BOJIAIOIIMM H30eXaTh KpailHe He 3((EKTHUBHOIO OTHOIIEHHS K MHUHEPAIBLHOMY CHIPbIO
U U3BJIEKaTh U3 HErO BCE MOJIE3HbIE KOMIOHEHTHI. KpoMe 3KOHOMUYECKOro 3 ¢eKkTa 3T0 MO3BOIUT
3HAQYUTEJIBHO O37J0POBUTH OKPYKAIOIILYIO CPELy.

B 37Ol CBSI3M OCHOBHOE HaIlpaBJIEHUE pa3BUTHE Hay4yHbIX uccaenoBanuii EUTH um. Axkane-
muka K.M. CatnaeBa cocTOUT B T€OpETUUECKOM OOOCHOBAHWU KOMIUIEKCHOTO MCIOJIb30BAaHUS MU-
HEpaJIbHOTO CHIPBS U IMOJIe3HBIX McKonaeMbix IlaBnonap — DkuMOACTY3CKOro pernoHa, ¢ UCHOIb30-
BaHUEM 3HEProcOeperamyux U MaJIOOTXOIHBIX TEXHOJOTHH, BHICOKOIIPOU3BOIUTENIBHBIX U SKOHO-
MUYHBIX IIPOLIECCOB B TEIUIONIEKTPOIHEPIETUKE, TOPHOM IIPOM3BOJICTBE, METAJUIYPTUH, B CTPOU-
TEIbHOW MHIYCTPUH C IIMPOKUM MPUMEHEHHEM HH(QOPMAIIMOHHBIX CUCTEM U aBTOMAaTU3allUU MPO-
U3BOJICTBEHHBIX IPOLIECCOB.

Hcnonb30BaHre BTOPUYHBIX IHEPIETUUYECKUX PECYpPCOB, MEPONPHUATUS MO MX YTUIU3ALUH,
KOOp/AMHAIIMS HayYHO-UCCIIEI0BATEIbCKUX padoT, CBA3aHHBIX C 3TOW MpobieMol, TpedyeT paspa-
OOTKH €JMHOT0 KaJIacTpa U OLIEHKHU OTXO/I0B.

Bce nampaBieHus nccieloBaHUS OTXOAOB IMPOM3BOJACTBA JIOJKHBI ITPOBOAMTHCS, B IEPBYIO
ouepeqlb B MPOEKTHBIX OpPraHU3alUsAX U U3bICKATEeNbHBIX NPEINPUITUIX OTpaciaeil 1 MUHUCTEPCTB,
a pe3yJbTaThl 3aTEM IEPEAaBaThC B MEXOTPACIEBbIE yUPEKIEHUSA. B OCHOBHOM € OHM Xapak-
TEpHBI, MPEXKJIE BCETo, sl MPEANPUATUN TOPHOPYTHOTO KOMILIEKCa 1 METaLTypruuecKux oTpac-
Jei, OTIIMYAoIMX Hanbosiee MacIITaOHBIMU U3BICUEHUSMHU U3 HEJp TOIUIMBHOTO, SHEPTreTHUECKO-
ro, MUHEPaJIbHOT0, CTPOUTENBHOTO U IPYTOTO CHIPBS.

B coBpeMeHHBIX YCIOBHSX OJHUM M3 BaXHEUIIMX MoOKa3arened 3((GEeKTUBHOCTH MPOU3BO/I-
CTBa SIBJISIETCS MOBBILIEHHE KO3((DUIIMEHTA UCIIOIb30BaHUS OCHOBHOTO JOOBIBAEMOI'0 KOMIIOHEHTA
cbIpbsi. HO ATOT nokasarens 3a4acTyto AJOCTUTAETCs HEAKOHOMHUYECKMMH METOAAMM, YTO IIPUBOJUT
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K HOBBIM IMOTCPAM. TaK, MPUMCHCHUC JOMOJHUTCIIbHOT'O NHUKJIa O6OI‘aH_[€HI/I}I yris 9KI’I63CTY3CKOFO
OacceifHa TOBBIIIACT COACPIKAHNUE TOPIOYMX BEIIECTB B TOBAPHOW MPOAYKIIMH. ITO COOTBETCTBEHHO
CHIDKACT PacXojbl €ro y MOTpeOHTeNsl, MOBBIIIAs SYKOHOMHUUYECKYI0 3()()EeKTUBHOCTH IHEpPreTHYIE-
CKHX arperatoB, HO CO3[AeT JHILIb BUIUMOCTb CHIKEHHUS CE0ECTOMMOCTH IHEpPronoTpeOsIeHus.
B o0m1em koMIUIeKce BBOJUTCS JOMOIHUTEIBHBIN KPYIHBIN TIepeien, a 3TO 3HAYUTEIbHO yBEITUIH-
BaeT 3aTPAaThl HAa IPOU3BOJICTBO.

HpI/I 9TOM BO3HHUKAIOT CHIC AOIOJHHUTCIBHBIC IIOTCPU YTJIA B CaMOM O6OI‘aTI/ITCHBHOM KOM-
IJIEKCE, JOCTUTAOIIME 3HAYUTENIbHBIX 00beMOB. PacteTr yncno apoOiaeHuil, U3IuiiHee u3Menbye-
HHEC BCICT K HBIJIGO6pa3OBaHI/IIO, TO CCTb IOSABJIAIOTCA HOBBIC OTBAJIbl OTXO0B, 3aTpaThbl HA UX 06-
pa3oBaHuE K cojlepkaHue. Bmecte co 3HAUMTENBHBIM KOMIUIEKCOM MPUPOIOOXPAHHBIX PACXO/I0B
3TO 3aCTABISET MEPECMOTPETh OKOHYATENBbHYIO OIICHKY 3(ppeKTUBHOCTH HOBOTO mepesena [5].
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YK 621.746.58:669.046.554
N3YYEHUE MEXAHU3MA TYPBYJEHTHOCTHU U ONTPEJAEJEHUE
3ABUCUMOCTU CTPYKTYPbI CTPYUHBIX IOTOKOB
OT XAPAKTEPA ITYJIbCAIIUI ®A3

Kambapos K., CepbsinoBa A.C., Hlapeimos A.C., Kyabb6ak I'.C.
Exubacty3ckuii HHXEeHepHO-TeXHUYECKH HHCTUTYT UMeHu akaiemuka K .M. Carnaesa,
(r. Dxubacty3, Pecnybnuka Kazaxcran)

Annomavus. Ha ocnose uzyuenus mexanusma ucmedenus u 08UNCEHUs NOMOKO8 Cpeobl, Xa-
paxkmepa usMeHeHus: NYIbCcayuti 8 OUCHEPCHLIX CUCMEMAX U 0COOeHHOCmU 2UOPOOUHAMUKU MYPOY-
JIEHMHBIX MeUeHUll — NPEON0NHCEeH MEXAHUIM, OOBACHAIOWUL MYPOYIEHMHOCMb O8UNCEHUS CIMPYU-
HO20 NOMOKA U 3HAYUMENILHYIO ee YNOPAOOYeHHOCb.

Knrouegvie cnoea: mypoyrenmuocms, nyavcayus nomokd, OUCnepCcHas cpeod, ot HCUOKO-
cmu, nNIOMHOCMY, GA3KOCMb, KABEPHA, NepeMeuusanue.

Annotation. Based on the study of the mechanism of flow outflow and movement of medium
flows, the nature of changes in oscillations in dispersed systems, and the features of the hydrody-
namics of turbulent flows, a mechanism is proposed that explains the turbulence of the jet stream
movement and its significant ordering.

Key words: turbulence, flow pulsation, dispersed medium, liquid layer, density, viscosity, cav-
ity, mixing.

MexaHu3M MCTeYeHHS U IBUKEHHUS IOTOKOB Cpe/bl.

PaccuntaeM ckopocTh JBMKEHMSI TPYIIIBI MOJEKYJ IOTOKA MPH BBIXOJE depe3 cormo. [Ipu-
4eM, YTO MOCJ€ BbUIETa HAa HUX JAEHCTBYIOT CHUJIBI TSDKECTH U COIPOTHUBIICHUS CPEIbl, IPOIOPIUO-
HaJlbHBIE KBaJpaTy ckopoctu [1-3]. M3BecTHO, 4TO a3pOoaMHAMHYECKOE COIIPOTUBIIECHUE JBUKECHHE
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YaCTHUIbl TPOIMOPIUOHAIIBHOE COOTHOIICHHUIO €€ Pa3MEpOB, IUIOIMIAIN CEYCHUs, KBaJIpaTy CKOPOCTH
U IUIOTHOCTHU cpenbl. Toraa:

W _ 0,5kpS_V# (1
m dT - Y p =YX )
2
rae S4, — IIo@aAb CEYCHHUsS] YaCTUIIbI, B HallleM ciy4yae S. = % (1 - P), — a»pdexruBHas 1io-

Iaab TPYIIBI MOJIEKYN; VX, — CKOpPOCTh; T — Bpems; k — ko3 duumeHT nmponopruoHanisHOCTH,
paBHbIH U1 cepsl 1; p — IIOTHOCTH cpeapl; P — mpocBer.

kpS _ dv; av.
[Mpunumas f = O,ST,a d—: = —BV.? unu V—Zx = —fdt, mociie WHTEIPUPOBAHHS MOJY-
x
1
4uM ——+ ¢ = —B7. B MOMEHT BbLIETa IPYIIIBI MOJICKYII IIOTOKA Yepe3 OTBepeTHe, Korxa 7 = 0,

x
BBI6I/IpaeM PACIIOJIOXKEHHUEC KOOPAUHAT TaK, yTOOBI UX HA4aJo OBLIO B LOEHPTEC OKPYKHOCTHU, HA KO-

. 1 1
TOPOM JIEKUT LEHTP BBITYCKHOTO oTBepcTus comuta. Torga VX = VX0, a ¢ = Vo TIPH 3TOM o— —

X0 X0
1 _ 1 )
e —Bt. [Ipuaumas VX = VXO—1+ BVKom’ MOJIy4YUM:
dx v 1 @
dr ~ %014 By,
U
_ 1 d(BVxo1)
* = Vxo Vxo 1+BVxoT ®)
WuTerpupys Beipaxenue (3), MOXKHO 3allMCaTh:
1
X+c= Eln(l + BVxo 7).
Bx—1
Torna, npuaumas ¢ = 0,1 = ;V— CKOPOCTh JIBHKEHUS TPYIIIBI YacTHI] OyeT:
X0
VX = VXO e_BX. (4)
B cnydae, ecnu razoBast CTpys HanpapiieHa TOPU30OHTAIBHO WIIM BHU3,
Wy __ 2 dvy _
= =-g +BV,7, Torma o dt
W
dV; 1 dV;
g—yz—dT,aEf+=—r. (5)
S _ VZ) g
b (&) -

[IpouHTerprupoBaB nocieHee BbIpakeHNe U MPOU3BEs MpeoOpa3oBaHus, OTYUHM:

B g
| \/g”y] 1 gt
—10,5 [—NIn—j4+c=—1;Takkak c = —0,5 In
ﬁ[ g \/E—
g

) =
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" ((f >)() o ©

f—+V f +V
y yo
* e—ZJ g*1

B nannom cnyuae
o Jrw

IIpu 5TOM CKOPOCTH IPYIIIBI MOJIEKYJI IOTOKA CTPYH, IBHIKYILUXCSI [10 TOPU3OHTAIIN, COCTABUT

g Vyo (e‘zﬁg*7+1)+\/ﬁ’£(e_2\/ﬁg“_ 1) ;
B_Vy( (7)

" e )
7 TE vy (1-e2 B ) [E (o)
B cyuae, ecn cTpys Hanpasiena Beepx, =2 = (—g + BV2) \/E dt

HpOI/ISBe,I[ﬂ HHTCIPUPOBAHUC U TTOCIICAYIOIINC npeo6pa303aHI/I;1, MOoJIYy4uM

1 B
arctg| [=Vy+c|=-1
VBg 8

Tak xak
_ 1 B i B _
c= T arctg (\/;Vyo) , TO arctg (\/;Vyo) — arctg (\/;Vy> =Bg *T,

‘f \f = /Bg *.

a arctg
\f VyoVy

Torma cKkOpOCTh IPYMIIbI MOJEKY IOTOKA, BBUIETAIONIUX BBEPX OyJeT paBHa
Vyo = /%tg(\/ﬁg * 1)

= )
+ ( ’ﬁ—tg(,/ﬁg * T))V

NN
Yo~ bétg(\/ﬁg*%) (10)

V. =
y eBx—1
1+ VYO\]/%tg<\]/3£* 7o)




JUig yCTaHOBJIEHUS KOJMYECTBA JBM)KEHUS IIONEPEUYHOrO IOTOKA CpPEebl, OKpY)Karolen
CTpPYI0, KOTOpPOE, COOCTBEHHO, U ONpeAesieT UHTEHCUBHOCTh TYpOYJIEHTHOCTH, HEOOXOAMMO HalTH
BEJIMYMHBI pa3peKeHUsI MEXAY TPYNIIAMU MOJIEKYJ CTpyU. ECTECTBEHHO, UTO BajkHElIIee 3HaUCHUE
MMEET ONPEIEICHUE BEIMYHUHBI PA3PEKECHUS] MEKIY BBIXOJAILIEH Yepe3 COIUIO I'PYHION MOJIEKYJ
MIOTOKA ¥ BHOBH 00Pa30BABIIMMCS CBOJIOM.

VYpaBHEHHE COXPAHEHUSI SHEPTUU TPYIIbI BBUIICTAIOIUX MOJIEKYJ MOXHO 3alucaTh B Clie-
JYIOILEM BUJE:

mV?

2

=mgh + (Pcr + P))Sxh — Frp xh, (11)

rae Per — nepenan ctaTMuecKoro JaBiIeHUs MEXAY OKPYXKarOLEH Cpeod U IOTOKOM CPEJIbl BBIIIIE
cBoja, [1a; PO — paspexenue, cozaromieecss MeXy BHOBb 00pa3yIOIIUMCS CBOJIOM U BbUIETArOIIEH
rpymmoit Monekyn, I1a; S — addexruBHas muomaas rpynnsl Moiekyl, M2; FTP — cuna Ttopmoxe-
HUsl, 00yCJIOBJIEHHAs! TPEHUEM MEXJly MOJeKyJaMH U J1000BbIM conpotusienueM, H. Ilpu ucreue-
HUU MIOTOKA B HEMOJBUXKHYIO cpelly B nepBoM npubimxennn FTP — 0. Torna

S:h

2 - +2=——(AP.. £ AP,
V*=2gh m( cT o) (12)

Orcrozna, 3Hast CKOPOCTb ABM)KEHHUS IPYIIIBI MOJIEKYJI TOTOKA, MOKHO HaTtu A PO.

Takum o6pa3zom, TypOYJIEHTHOCTh CTPYHMHBIX TMOTOKOB OIPEACNISICTCS YacTOTOM MyJbCalluid
[IOTOKA B pe3yJIbTaTe €ro JUCKPETHOI'O UCTEUEHHs, YTO U SIBJIIETCS IIEPBONPUUMHON TypOyJIEHTHO-
cru. [Ipu 3ToM npouecc oOpa3oBaHus TypOyJIEHTHOCTH BKIIIOYAET CIESAYIOUINE 3TAlbl: TUCKPETHOE
HCTEUYECHNE MOJIEKYJ ITI0TOKA; BOSHUKHOBEHUE PA3pPEKEHUS MEXAY I'PYNIIAMH MOJIEKYJ; IOCTYyILIE-
HUE B YYaCTKH Pa3peKEHUsI OKPYKAIOLIEH cpenbl, 4TO, COOCTBEHHO, M BBI3BIBACT (POPMHUPOBAHUE
Buxpeil. IIpeiosxeHHbI MEXaHU3M T03BOJISIET OOBSICHUTDH TypOYJIEHTHOCTD JBUXKEHUS CTPYHHOIO
MIOTOKA U TI0Ka3aTh 3HAUUTEIbHYIO €€ YOS I0Y€HHOCTb.

XapakTepHO, YTO BEJIMYMHA IYJIbCALUN CKOPOCTEH IO JINTEPATYPHBIM JAHHBIM COCTaBISET
20-700 T'n. Kak cBUAETENbCTBYIOT HAIIM PACYETHI U DKCTIEPUMEHTAIBHBIC JaHHBIC, YACTOTA IMYJIb-
caluii Ha cpese coria Haxoautes B mpeaenax 20-12000 I'n, — aTo sBisieTcss J0Ka3aTeNbCTBOM TOTO,
YTO yKa3aHHbIE IMyJbCAallUd OOpa3yloT BUXpPU B MOTOKE B JIaHHOM Juamna3zoHe 4actoT. Ha Ham
B3I/, IOCTYIUIEHUE OKPY’KAIOLIEH Cpeibl B pa3peKEHHBIE YYAaCTKH MEXIY IpyNIaMu MOJIEKYJ
MIOTOKA CTPYU UIPaeT poib OOBEMHOW KOHBEKIMH, a POJb I'PaJUEHTHON AUQPQY3UH BBHINOIHSIET
B3aMMOJICICTBUE MEJIKUX BUXPEN BHYTPH ITOTOKA.

XapakTep U3MEHEHHUs NyJIbCAllUi B IUCIIEPCHBIX cUCTeMax. MI3BeCTHO, 4TO K MOJIEKYJIE B CO-
CTOSIHUU TEIUIOBOTO JABM)KEHUS IPUMEHUMBI ITOJIOKEHNSI KBAHTOBOM MEXAHMKH, U €€ MOXKHO Ipe-
CTaBUTb B BHJIE BOJIHBI, JIOKAJTM30BaHHOW B 00BbEME; MTPU 3TOM OOMEH SHEPIHH MPH TAaKOM JIBHIKE-
HUM OCYIIECTBIISIETCS OTAEIbHBIMU KBaHTaMu (mopuusamu): E = h*w = 2mV, rne h — nocrosHuas
IImanka, w — yacrora.

ITocne kaxaoro B3aMMHOTO CTOJIKHOBEHMSI SHEPTUS OT OAHOM MOJIEKYJIbI IIOJIHOCTBIO IIEpeTeKa-
€T K JAPYroi: — OCYIIECTBISIETCS] OOMEH SHEPIUsMHU C U3MEHEHUEM HalpaBlIeHUs! ABHKEHHS IECHTPOB
Mmacc [4-7]. 3a oguH 060pOT LIEHTpa Macc 1Mo 00beMy KoJjeOaHusl MOJIEKyJa COBEpILAeT TpHU Kojeda-
HUSI, yCIieBasi POM3BECTH CTOJIKHOBEHHUS C IIECTHIO OKPYXKAIOIMMH €€ MOJIEKYJIaMH, PUCYHOK 1.

Pucynox 1. Cxema mpaekmopuu menjio8020 08UNCEHUA YEHMPA MACC MOJLEKYIbl 800bl
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Bpewms monmHOro o6opora eHTpa mace o o0bemy Konedanus paBHo [8]:
t = 3nR/V = 1,06 *107 % (13)

BpeMSI, OTACIAOIICEC OJJHO TCIUIOBOC COYAAPCHUEC MOJICKYJIbI OT APYIroro, B MI€CTh pa3 MCHb-
i€ 1 COCTaBUT:

t=3nR/2V =1,76-10""c. (14)

Takum oOpa3oM, B TOTOKE KHUIKOCTH WU ra3a BO3HUKAIOT JIETEPMUHUPOBAHHBIC MYJIbCAIINH,
OTpEENAIoNIe MEXaHU3M JBWXKEHUs NoToka [8-9]. EcrecTBeHHO, YTO Takue MyJibCAllUU MPEo-
MIPEACIISIOT HeTMHEHHBIN XapaKTep THAPABINYCCKUX CUIT MeK(Da3HOTO B3aUMOCHCTBUS KaK B CHC-
TeMax ¢ KPYIHBIMH YaCTHIIAMH, TaK M C MEIIKUMH. B 3TOH CBsI3M AOMyIIeHUE, IPUHATOE B paboTe
[4] o nuHEWHOW 3aBUCUMOCTH ATHUX CHJ, a TaKXKE€ O TOM, YTO B3aUMOJICMCTBUE MEXAY MEIKUMHU
YaCTUI[AMHU OCYIIECTBIISICTCS MPEUMYIIECTBEHHO CIyYalHBIMU TOJSIMUA CKOPOCTH M JAaBJICHHUS He-
MIPEPHIBHON CPEJIbl, HYKAETCSI B KOPPEKTHUPOBKE.

[Tonst ckopocTy U 1aBJIeHUsI B TIOTOKAX ra30BOM B3BECH, CYCIIEH3UH, TICEBIO0KMKEHHBIX CII0-
X U T.J. MOKHO ONPEIEINUTh, UCTIOIb3Ys JaHHbIE pa0boThl [4], pacCUMTaB UMITYIIbCHI TPYII MOJe-
KyJ1 TOTOKAa HUIKOCTH WM Ta3za. B cBOlO ouepenb, XapakTep IBIKEHUS KaK MEJIKHX, TaK
U KPYIHBIX YaCTUIl HAPSIMYIO 3aBHCHUT OT YacTOTHI U BENWYHMHBI Myibcanuil. [Ipu stom cuny au-
HaMHUYECKOTO JIABJICHUS MOTOKAa MOKHO PACCUHUTATh MO CISAYIONIEeH 3aBUCUMOCTH [8]:

2 2
AF ., =1pE0 lAgzg AS, (15)

aetl 6 2 6

rae 1/6 p — macca MoJeKyJ )KMIKOCTH (Ta3a) B €AMHUIE 00beMa, HaXO/SAIIUXCS B COCTOSTHUU Tepe-
ckoka; 1/6AS — dacTh miomiaau mMoToka, Yepe3 KOTOPYI MEePeCKaKUBAIOT MOJIEKYJbl B HaIpaBiie-
HUU NAJCHUS NaBleHUs; 6V — CKOpOCTh NEPECKOKA MOJIEKYJ B HAlPaBJICHUU NaJCHUS JABJICHMUSL.
Ananus ypaBHeHus (15) cBUAETENbCTBYET O 3HAYUTEILHOM BIIMSHUU MYJIbCAllMM XKUAKOCTH (Taza)
HE TOJIBKO HAa MEJIKUE, HO M Ha KPYIIHBIE YaCTHUIIBI.

Oco0eHHOCTH TUAPOAMHAMUKHN TYpOYJIEHTHBIX TeueHUU. M3BecTHO, 4yTO M3ydyeHue TypOy-
JICHTHBIX CBOMCTB >KHJKOCTH U KOJIeOaHUH ee T'MIpOJAMHAMHUYECKUX, TePMOJMHAMUYECKHX Mapa-
METPOB MO>KET OCHOBBIBATHCS TOJBKO JIMIIB HA MaKPOCKONMMYECKUX YPAaBHEHUAX TEUEHUS KHUJIKO-
ctu. [Ipu 3TOM npeanonaraercs, 4To ypaBHEHUS! CTPYH, KOTOPbIE OOBIYHO CBOJATCS K YpaBHEHHSIM
MOTPAaHUYHOTO CJI0SI, TOTIOJTHEHBI YPABHEHUSIMU COCTOSIHUS JKUIKOCTHU:

P=P(p,T)
E=E(p,T)|’ (16)
rae P u E — naBnenue u sHeprus; p u T — IIIOTHOCTH U TeMIIEpaTypa.

HJ'ISI KHUJIKOCTHU OTH YpPaBHCHHA COCTOAHHA HCU3BCCTHBI, HO B TCPMOJUHAMHUKE CYIICCTBYIOT
COOTHOILICHU A, CBA3BIBAIOIIIUC UX MCIKIY CO6OI>'I, a TaKKC UX MYJIbCAITUOHHBIC 3HAUCHU !

,dE p_T dpP 17
Prap ™" Tdr a7n
Torna u3 Beipaxkenuit (16) u (17) Haxogum:
AP = AAp + BAT
AE = DAp + CAT (18)
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a~(g); =@ (&) 26 (19

CS_ _&_ :CV(Y—DP
Cy’ (BTo)

1
D=— (P, —BT),
Po

Mo>xHO MOKa3aTh, YTO

;C=Cy;

rae CO — ckopocTh 3ByKa MpH HyJeBoi yacrore, paBHas 1500 m/c; Cp u Cy — ynenbHbIE TEIIOEMKO-
-3

1;3;; y—1 ~ 0,006,

Bce 3Tu BenMuuHBI TOJDKHBI BXOAUTH B YPABHEHUS JIBMDXKCHHS TYpOYJIICHTHOW CTpPYyH, 3aIlu-
CaHHbIE AJISl MyIbCAIMil OCHOBHBIX TUAPOJAUHAMUYECKUX [TaPaMETPOB.

VYpaBHeHUS OTPAaHUYHOTO TYpPOYJIEHTHOTO CJIOSI OOBIYHO CIEAYIOT U3 YCJIOBHUSA, YTO TMOMEpey-
HBIE COCTaBJISIIOIIME CTPYHU M UX CKOPOCTH TOpa3fo MEHbILE UX MPOJOJIBHBIX COCTABISIONINUX, TTOATO-
MYy MOXXHO OTPaHUYMTHCS CUCTEMOW YpaBHEHUW TOJIBKO JUIS MPOJOJIBHBIX COCTABJISAIONINX, KOTOPHIE
juist mynscaunii p = py + Ap; T =Ty + ATy; P = Py + AP, umeror Bun:

CTH KUAKOCTH; S — KOIPPHUIMEHT TETUTIONMPOBOIHOCTH (11t BoabI = 0,2 *

2 pptp, =,
Dt p podx_ ’
Du+AdAP+BdAT—d2 ( +4 )
poDt dx dx _dxu1 € 3n ’
DAT d d2AT
pOCE+TOB%=k — (20)

D d d

—=—tu—
Dt dt dx
31ech n, €, K — k03 HHIUEHTBI CIBUTOBOM BSI3KOCTH, 00EMHOM BSI3KOCTH M TETUIOIPOBOIHOCTH.
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BBIAIBJIEHUE BEAYIIUX I'PYIIII METOAOB AKTYAJIBHOI'O
IMPOI'HO3UPOBAHUA DHEPI'OIIOTPEBJIEHUA
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Annomayus. B cmamve paccmompenvl edyujue 2pynnvl Memooo8 npocHo3UpPO8aHusi IHep-
2onompebnenus. Bvidenenvt u onucanvl cmamucmuieckas spynna memooos, nepoticemesas, ¢op-
caiim-memoosl, U3bICKAMeNbHble, CYEHAPHbIE CNOCOObL U 2PYNNA HOPMAMUBHLIX Npo2H0308. 1100-
HUMAemcsi 60NpocC CO30aHUsL ONMUMATLHO20 Memo0a U BblYIeHEeHUs CUMOUOMUYECKUX NPUSHAKOS
Kaxcoou U3 epynn 8e0enust npO2HOCMU4ecKo20 aHaiusd 0 cO30aHUsL YHUBEPCATbHO2O0 ANlcOpUmMA.

Knrouesvie cnoea: npocnosuposanue sHepeonompeodieHus, memoosbl NPOSHO3HO20 AHAIU3A,
cmamucmuyecKkue cnocoodwl, Helipocemesgule an2o0pummbl NPOSHOIUPOBAHUS.

Annotation. The article contains leading groups of methods for forecasting energy consump-
tion. Statistical group methods, neural network methods, foresight methods, survey methods, sce-
nario methods and group normative forecasts are identified and described. The question is raised
about creating a method and excluding symbiotic characteristics of each of the groups of predictive
analysis to create a universal algorithm.

Key words: energy consumption forecasting, predictive analysis methods, statistical methods,
neural network forecasting algorithms.

AKTYaJIbHOCTh BBISIBJIEHHSI ONTUMAJIBHOIO METO/a MPOTHO3WPOBAHUS 3HEPronoTpedIeHus
CKJIaJbIBaeTCSI U3 MHOXKECTBa (akTOpPOB M O0COOEHHO BO3pOCia B MOcJenHue rojbpl. B cBs3u co
CTPEMUTENIBHBIM, HO IUIAHOBBIM HapallMBaHUEM TEMIIOB Pa3BUTHUS TOILIMBHO-3HEPI€THYECKOTO
KOMIIJIEKCA YBEJIMYMBAETCS U HEOOXOIMMOCTh B CO3/IaHUE JJOCTATOYHO TOYHOT'O, HO MPHU TOM ObI-
CTpOTO crocoda MpoBEJEHUS MPOTHO3HOTO aHaIu3. DHEProCUCTEMBI HYXAAIOTCSI B MOAU(PUKALIAIX
U TpaHCPOPMALUAX CKOPOCTSIMU, IPEBOCXOIAIIMMHU TEMITbI CYILECTBYIOLIETO Pa3BUTHS U IJIAHUPO-
BaHUA. Ba)XKHOCTh MPOTHO3UPOBAaHUS MapaMETPOB PHEPrONOTPEOIEeHUS MPUMEHNMa MPEUMYIIECT-
BEHHO B IIpOLECCaxX IJIaHUPOBAHUS Pa3BUTHUSA DHEPrOCHUCTEMBI. B Iporeccax IMPOTrHO3HBIX aHAIU-
30B, HEOOXOJMMO pacCMaTpUBaTh YHEPrOCUCTEMY KaK COBOKYITHOCTh MHOKECTBA TEXHOJIOTMUECKUX
€/IMHUII, UMEIOIIUX COOCTBEHHBIEC TapaMeTPhl U IPOTHOCTUYECKHE (DAaKTOPHI, TaK U KaK €AUHBIH op-
TaHW3M CIIOXKHBIX, CTPYKTYPHBIX U HE BCET/1a OUE€BHJIHO, COETMHEHHBIX B3aUMOCBs3eH [2].

DHepreTuyeckasl OTpacib MOCTOSHHO M3MEHSIOIIMICS M KOJeOIoIuiics B CBOMX MapameTpax
MexaHu3M. OiHaKo OMMOKU U MOTEpH B SHEPrOCHCTEMAX, YacTO, BIEKYT 3a COOOM JIaBUHHBINA Xapak-
Tep, MPUOOPETAIOT KPUTHUYECKHE MAacIITaObl M MPHUBOAAT K TPYJHO IONPABUMBIM MOCIEACTBHSM.
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VIMeHHO, B 3HEpreTHKe, 0COOEHHO BaKHO OTCIICKHBATH COCTOSHUE BCEX COCTABIISIOIINX, OBITH TOTO-
BbIM K M3MEHEHMSM, a 3HAUUT YMETb aHAJIU3MPOBaTh, IIAHMPOBATh M 3apaHee MPOIyMbIBaTh IyTH
PELICHUS CIIOKHUBIIHMXCS 00CTOATENbCTB. [[JIs oCyIecTBICHHS HAIEKHOW 1 Oe301acHoi paboThI TOTI-
JIMBHO-PHEPreTUUECKOr0 KOMIUIEKCA IPUMEHSIOT Pa3IMYHbIEe CYLIECTBYIOIINE METO/bl IPOrHO3HPO-
BaHMS U TPYNIHUPYIOT UX B HOBBIE, Oojee rpdekTuBHbIe KoMOMHAIMU. OHAKO, HE BCE M3BECTHHIC
CIOCOOBI MOCTPOEHUS IPOTHO30B BO3MOYKHO I'PYNIMPOBaTh 0€3 MOTEpH TOUHOCTH U HAJEKHOCTH UC-
cnenoBanuidi. CriocoObI MPOTHO3UPOBAHUS, KOTOPBIE OOBEANHSIIOT B ce0€ HECKOIBKO METOOB Ha3bl-
BaroTcs ruOpuIHbIMHU [7]. K OCHOBHBIM IpyInaM METOJI0B IPOBEICHUS UCCIIeI0OBAaHUN IIPOrHO3UPOBa-
HUSI SHEPToNnoTPEOICHNST MOKHO OTHECTH T€ CIIOCOOBI, KOTOPBIE yXKE MPUMEHSIOTCS Ha MIPAKTHKE WX
BHOBb BBOJMMBIE IIOAXO/IbI, HO UMEIOLINE 10Ka3aTeNbHYI0 0a3y U MPAKTUYECKYIO alpoOaliio Ha BUpP-
TyaJbHBIX MOJIEJIIX 3HEPrOCHUCTEM PA3IMUYHBIX YpPOBHEW. Takux METONOB CYILECTBYET MHOKECTBO,
OJTHAKO BBIICJIUM OCHOBHBIE I'DYIMIIbI, K KOTOPHIM OOJBIIMHCTBO CIIOCOOOB IPOTHO3MPOBAHMS BO3-
MO’KHO OTHECTH 110 IIPUHIMITY BEAYILEr0 CPEACTBA aHAIN3a JAaHHBIX U COCTAaBJIEHUSI CLIEHAPHOIO pas-
BUTHA aHTULMNAMU. Beayiwe rpynmnsl aHanu3a: CTaTUCTHUECKHE METO/Ibl IPOTHO3UPOBAHMSI SHEP-
ronorpebiienust; HelipocereBble METOJIbI TPOTHO3UMPOBAHUS SHEProNOTPeOsIeHHs; DKCIIEPTHOE PO-
THO3MpOBaHKE WK (hopcalT-MeTo/1bl MPOrHO3UPOBAHUS HEpronorpediaenus; M3bickarensHbie cro-
COOBI IPOTHO3UPOBAHMS dHEpronoTpedieHns; HopmaTnBHOE MPOTHO3UPOBAHIE SHEPTOMOTPEOIICHNS;
MeTo/1bl CLIeHapHBIX aHAJIM30B IPOrHO3UPOBAHUS SHEpronorpedaeHus [5].

OCHOBOIT0JIO)KHUKOM OOJIBIIMHCTBA NPAKTUK HAXOKJICHHS MPOTHO3ZUPYEMBIX €IUHUL] SHEP-
ronotpeOieHus sABIseTCs IpyIa MeTo0B cTaTucTHUeckux. Hampumep, Kk Takoi rpymme crnoco6oB
MO>KHO OTHECTH: AHalM3 BPEMEHHBIX psAI0B; MHOroMepHble METOJIbl CTaTUCTHUUECKOIO aHAJIU3a;
Psansl dypre; ['paguenTtHas ontumusanus; MeTosbl, OCHOBaHHBIE Ha POEBBIX MHTEIUIEKTaX; Belis-
JeT-npeoOpa3oBaHMsl TAK)KE YaCTO MCIONB3YIOTCS B LIEISAX MPOTHO3UPOBAHUS SHEPronoTpeOIeHUs
Y MHOXKECTBO JPYTUX NPHEMOB. BBHly TOBCEMECTHOCTH U YaCTOThI HCHOIB30BAHUS CIIOCOOOB MPO-
THO3UPOBAHUS dHEPronoTpeOIeH s, UIMEHHO TaKoro IjlaHa BBEJIEHUS CTaTHUCTUYECKOrO0 MaTeMaTH-
YeCKOIo amnmnapaTa, JaHHas IpyIa I0Ka3blBaeT NPEHMYILIECTBEHHO BBIAIOIIMECS DPE3YIbTaThl
B KJlacce TOYHOCTH, TOJBKO B Clydyae HaJIWuus BECOMOM cTaThcThyeckoil Oa3pl. CTaTHCTUUYECKHE
METOBI IPOrHO3UPOBAHUS 3HEPronoTpeOIeHNs BOZMOXKHBI B paMKax (hakTa MPUCYTCTBUS OTCIIe-
KUBAEMbIX TPEHJ/IOB, TEHACHIINH KOPPEISILIMOHHBIX (PAaKTOPOB U (POPMUPOBAHUS 3aBUCHMOCTEN Tie-
pemeHHbIX. O1HaKO, TPyMIE CTATUCTUYECKOTO aHaJIN3a 4acTo OTAAOT MPEeANoYTeHne, BBUAY o0a-
JaHUsI MaTEMAaTUYECKOM MOJIENbI0, TIO3BOJISIONIEH B BUJIE CTATUCTUYECKOTO 3aKOHA OMKUCATh T€ WU
UHbIE (PAKTOPBI, BIMSIONIME HA MOTpebeHne AeKTpudeckol sueprun. HecmoTps Ha To, uTO cOop
CTaTUCTUYECKUX JAHHBIX UMEET JUTUTENbHBIN Iporecc oT0opa, BIOCIEICTBUN UCIIOIb30BAHHUE YXKE
C(OPMHUPOBAHHOW CTATUCTUYECKOM MaTEeMAaTUYECKOH MOJENH MOXKeT ObIThb YHU(PHUIMPOBAHO
Y IPUMEHUMO JJ1s1 OOJIBIIMHCTBA SHEPTOCUCTEM T0J00HOT0 YPOBHS U 3aKOHOB pa3BuThs [ 1].

Pa3BuBaronMcsi 1 OTHOCHTENBHO Majio anpoOMpPOBAHHBIM METOAOM IOCTPOEHHS MPOTHO30B
SHEpronoTpedIeHNsT MOXKHO Ha3BaTh HelpoceTeByto rpymmy. CiyyaiiHblii nec; MeTtoa ucKyccTBEHHOM
HEHPOHHOM CeTH ¢ apXUTEKTYpO MPSMOTO PaCHpOCTPaHEHHS JAHHBIX M 00PAaTHOTO PaCHIpOCTPaHEHUS
ommOku; Henmmuelinasi aBroperpeccusi ¢ BHemHUMHU Bxonamu; Monens CatBoost; MHorocaoiHbit
MIEPCENTPOH U MHOXKECTBO BHOBbB TOSIBJISIFOIIMXCS AJTOPUTMOB COCTaBIISIFOT MacCHB HEWPOCETEBOTO
MIPOTHO3UPOBaHUS 3Hepronorpednenus. CeroaHs, CynecTByeT 0ojiee COTHU BUAOB, IIOCTOSHHO 00Y-
YaeMbIX U MOJU(PHULIMPOBAHHBIX, HEUPOHHBIX CETEH s aHaIn3a U MPOTHO3UPOBAHMSI SHEProONnoTpeo-
JIEHUS, OJJHAKO OCHOBHBIM HEJJOCTATKOM TaKOTO MOJXO0Ja SIBIISETCS OTCYTCTBHE JO0Ka3aTeNbHOM 0a3bl
pEeaTM3yeMOCTH B MPAKTUYECKOM CPENe CYHIECTBYIOIIUX AHEPrOCHUCTEM, BBHJY OTHOCHUTEIIBHOW HO-
BHU3HBI TPYIITBI MeTOA0B [6]. Kak u B ciTydae co CTaTHCTUYECKON TPYIIION METOOB aHAIN3a, Y TaHHO-
ro crocoda CyIecTByeT HeoOX0JMMOCTh (POPMUPOBAHUS Oa3bl JTAHHBIX, OJIHAKO HEHPOCETH MO3BOIS-
I0T BECTH MPOTHO3MPOBAHUE, HE OCHOBAHHOE HA YETKO BBIPAXKEHHBIX (hakTopax 3aBUCHUMOCTEH, CO-
CTaBJAIOIIMX NporHo3a. [Ipu mocraToyHO MOJAEpKKEe U TOKHOMY BHUMAaHMIO K HEHpPOCETEBOM
IpyIIe METOA0B MOCTPOEHUS] MPOTHOCTUYECKUX MOJIeNieil BO3MOXKHO KOJIOCCATIbHOE YCKOPEHHE, Kak
Y CaMOr'0 aHallu3a, TaKk U MPUHATUS PELIEHNH OTHOCUTENIBHO JOJITOCPOYHOI0, CPEIHECPOYHOIO U, MO-
UMYILECTBEHHO, KPATKOCPOUHOI'O IUIAHUPOBAHHUS YIIPABICHUSMH SHEPTOCETAMH.
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DKCIepTHOE MPOTHO3UPOBaHUE WK (OpPCANT-METOABl MPOTHO3UPOBAHUS IHEPronoTpediie-
HUS, TIO PE3YJIbTaTaM HCCIEAOBAaHUH, SBISIFOTCS JIMIID MTPEABAPUTEIBHBIMU M 3aIaI0IIIUMHU HAMpaB-
JIeHUE JanbHeleMy nporao3y. HecMoTpst Ha 3aHUKEHHYIO JOCTOBEPHOCTD JIAaHHOW TPYIIIBI METO-
JIOB aHaJIM3a SHEPronoTpedIeHus, 0 CPAaBHCHHIO C JPYTUMHU PacCCMaTPUBAEMbIMHU B IAHHOW CTAaThe
rpynIaMu Croco00B, SKCIEPTHOE MPOTHO3UPOBAHKE SIBIISICTCS HE3aMCHHMBIM Ha TICPBOHAYATBHBIX
JTamax aHajau3a, KOrjaa CII0XHO NMPHUMEHUTh METOJbl OOBEKTHBHOTO OIPEACNICHUs, HEBO3MOMXHO
BBIWICHUTh 3aBUCUMOCTU U HEJIONYCTUMO PAacCMaTpUBATh PAa3BUTHE IHEPTOCUCTEMBI JIUIIL B MPO-
€KI[MY Ha OJJMH KOMIUIEKCHBIN MoKa3aTenb [4].

K u3bIcKaTenbHbIM CIoco0aM MPOTHO3UPOBAHMS SHEProMOTPEOICHUSI MOXKHO OTHECTH TPEH/IO-
BBII, TEHETHUECKUH WJIM MIOMCKOBBIC ITPOTHO3HBI. Bee cocTaBisronme JaHHON TPYIITBI METOJIOB OPHEH-
THUPYIOTCS HAa YCJIIOBHOE MPOJOKEHUE YK€ CYIIECTBYIOIIMX TPEHIOB U TEHACHIIMN Pa3BUTHUS SHEPTO-
notpedsieHusi. OCHOBY JaHHOTO TOJXOJa COCTABIISIOT aHAIUTUYECKHE UCCIICIOBaHMSI, KOTOPBIC OIH-
CBIBAIOT 3aMbICIIOBATO CJIOKEHHOE PA3BUTHE M BBIBISIIOT «HACJIEICTBEHHOCThY dHeprocuctemsl. Ca-
MOJIOCTaTOYHOM M TOJHOLICHHOM, TaKyI T'PYIIy METOJIOB, I MTOCTPOSHUS TOYHBIX U JOCTOBEPHBIX
MIPOTHO30B YHEProNOTPEOICHUS Ha3BaTh HEJIb3s1, HO BCE CIIOCOOBI MOTYT JIOTIOJHSATH JAPYT IpyTa.

['pynna MeTo10B HOPMATHBHBIX MPOTHO30B OMPEAEICHUS] SHEPronoTpedaeHus sSBiseTcs 000-
COOJICHHOH TPOLIETYPOi IPOTHOCTHYECKOTO HcclienoBanust. Kak mpaBuiio mpuMeHseTcs: napauielibHO
Y HETIOCPEJICTBEHHO I0CJIe OCHOBAHHOTO MporHo3a [§]. JlanHas rpyIina MeToJ0B IPUMEHSIIOT B ClIydae
OTCYTCTBHSI HEOOXOIUMOTO MUHIMYMa MH(POPMAITUH [Tl CTATUCTHYECKOTO, HEHPOCETEBOTO WITH JIAXKE
AKCIIEPTHOTO MeToa. HopMaTHBHEIN MPOTrHO3 CIIOCOOEH pealin30BaThCs, KOTAa HET BO3MOKHOCTH OT-
CJIETUTH B3aUMOCBSI3U COCTABIIAIOIINX 3aBUCUMOCTEN U JIaXKe HE TPEIOCTABIISETCS] BO3SMOXKHBIM yCTa-
HOBHUTH TCHJICHIIUU PA3BUTHS SHEProNOTPeOICHUS, HAIPUMEP, I COBEPIICHHO HOBOM, OTJIMYHOW OT
TPaJULIMOHHBIX dHEprocuctemMbl. OHAKO, BMECTE C HE3aMEHUMOCTBIO CII0C00a B CITyJasiX OTCTaBaHUs
BBOJIHBIX JIaHHBIX, CYILIECTBYET PUCK HETOMaaHHsI B [IETIH JAHHOW METOAUKH.

Jliis 6osee AeTambHOTO aHaIK3a, ¢ BO3MOXKHOCTh yUeTa MHOXKECTBA BHEITHUX U BHYTPEHHUX
(akToOpoB BIMSHHS HAa YPOBEHb SHEPromoTpeOJCHHs] CUCTEMBI, UCIOIb3YIOT METO/AbI CLIEHAPHBIX
aHAIM30B NIPOTHO3UPOBaHUS. B mocTpoeHune Takoro aHaau3a OPUEHTHPYIOTCS, KaK Ha 1Moja00p pas-
JUYHBIX MOAU(UKAIMN KPUTEPUEB HETATUBHOTO BIMSHUS HA MPOTHO3, TaK U HA MO3UTHUBHEIE CO-
cTaBistomve. B KoHEYHOM WTOTE, MaHHAs METOIOJOTUS MOCTPOEHHUS MPOTHO3HOTO aHan3a J1aeT
BO3MOYXHOCTh TIOJYYUTh Cpa3y HECKOJIBKO BAPUAHTOB SHEPTrOMOTPEOICHHS MPH Pa3TUIHBIX 00CTOS-
TEeNbCTBAX. MEXIy TeM, C YBEIMYEHUEM JIOJITOCPOYHOCTH MPOTHO3UPOBAHUS, YBEITUUUBAETCA KO-
JIMYECTBO BO3MOJKHBIX BAPUAHTOB PA3BUTHM aHaIN3a, YTO MPUBOJUT K CHUKEHHIO TOYHOCTH I1O-
TOOHOM TpyNIbl METOOB [3].

['pymnmbr MEeTOIOB pa3HbIX TUIIOB U (JOPM pealn3allid MOTYT KakK JOMOJIHATH APYT JIpyra, TaK
Y BJIUSITh HETATUBHO, HAIIPUMEP, YMEHBIIIATh TOYHOCTh, BBUIY BHEJPEHHS JIOKHBIX COCTABJISIFOIITUX
WJIY TIOBBILLIATH BpEMsl UCCIEAOBaHUs, HO MPU 3TOM HE JaBaTh MOJOKUTEIbHYIO JUHAMHUKY B J0OC-
TOBepHOCTH. ONTUMATBHBIM TOJIX0IOM K BOMPOCY MPOTHO3UPOBAHUS SHEPTONOTPEOICHUS MOCTY-
KHUT CO3/IaHHE YHUBEPCATHLHOTO THOPHUIHOTO CII0Cc00a, KOTOPhI 00BEANMHUT B ceOe TydllTne Xapak-
TEPUCTUKH BCEX MPHUBEIACHHBIX BEAYIIUX TPYII METOMOJOTUN U OyIeT alanTUpPOBaH JJIsl YHEPTO-
CUCTEM pa3JUYHBbIX ypOBHEW. Takke BaXKHO OCYIIECTBIISTh KPATKOCPOUHBIA, CPEAHECPOUHBIN
1 JIOJITOCPOYHBIC TTPOTHO3HBIE MCCIIEIOBAHMS B PaMKax OJHOTO METOJIUYECKOTO THOPUIHOTO TMOJI-
X0/1a, BBUJY HECOBMECTUMOCTH BPEMEHHBIX MPOTHO30B B PAMKAX OJHOM CYIIECTBYIOIIEH TPYMIIbI
aHaIM3a C OJIMHAKOBBIMH MOKA3aTEISIMU JJOCTOBEPHOCTH.
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Annomayun. B cmamve paccmompeHul 6u0bl NOSPedcOeHUll 8 KabeabHblx cemsx. B zasucu-
Mocmu om 8u0a nospedtcoeHus OJisi ONpeoeieHUs. Mecma no8peHcOeHuUs: 8 KabeubHOU cemu UCNolb-
3yI0mest pasiuunble Memoovl. Paccmompenvl cxemvl onpeoenenus Mecma nospexcoeHus: Kaoes
AKyCmuyecKkum Memooom, a MmakKaice npeoCcmasier aicopumm UCNbIMAKUs U NOUCKA MeCh Nospe-
JHCOCHUSL 8 KADENbHBIX CemsiX.

Knrwouesvie cnosa: kabenvhvie cemu, U0 NOBPEHCOCHUS, CONPOMUBIIEHUE, HANPAICEHUE, AK)-
CmMu4ecKuil Memoo, an2opumm UCHbIMAHUSL.

Annotation. The article discusses the types of damage in cable networks. Depending on the type
of damage, various methods are used to determine the location of damage in the cable network.
Schemes for determining the location of cable damage by the acoustic method are considered, and an
algorithm for testing and searching for damage sites in cable networks is presented.

Key words: cable networks, type of damage, resistance, voltage, acoustic method, testing al-
gorithm.

Bo Bpemst paboThl KaOeIbHBIX ceTell B HUX MOTYT BO3HHKATh Pa3JIUIHBIC BUJIBI IIOBPEKICHUH.
UrtoOs!l BEIOpaTh HanboJIee OIXOISIINI METO/I 110 ONpeIeTIeHII0 Je(eKTa B CETH HaJl0 YCTAaHOBUTH
XapakTep MOBPEXKICHHOTO MeCTa.

[To xapakTepy MOBPEKIEHHOTO MeCTa B KaOEIbHOM CETH BBIICTSIOT BUIBI:

" M3OJIAIMOHHAS 000JI0UKa MTOBPEK/ICHA, PUBOJSIIAS K 3aMBIKaHUIO (Da3bl HA 3EMITIO;

" M3OJSIMOHHAs 000JI0YKA MOBPEXKIEHA, TPUBOIAIIAS K 3aMBbIKAaHUIO 2-X WK 3-X ¢a3 Ha
3eMITIO;

" M3OJSAIMOHHAs 000J0YKa MOBPEXKACHA, MPUBOJAIIAS K 3aMBIKaHUIO 2-X Wiu 3-x ¢a3
APYT C ApYyTOM,

" OJHO-, IBYX- WK Tpex(ha3HbIi OOPHIB O€3 3a3eMIICHHUS;

" OJHO-, IBYX- WJIK TpeX(a3HbIi OOpPHIB C 3a3eMIIeHHEeM 000PBAHHBIX KU,

" OJIHO-, IBYX- WJIU TpeX(}a3HbIi OOPHIB ¢ 3a3eMJIeHHEM HEe 000PBAaHHBIX KU,

" M3OJSAIMOHHAs 000JI0YKA, 3aIUTBIBAIOIIAS TPOOOEM;
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" JUHUS MOBPEXJEHA Cpa3y B JBYX WU OOJBIIE y4acTKaX, KKIBIA U3 KOTOPBIX MOXKET
OTHOCHUTBCSI K OJTHOW U3 BBIIIETIEPEUNCICHHBIX BUJIOB.

OnnroazHoe MOBpEKICHNE — HAMOO0JIEe MACCOBBIM BUJ MOBPEKACHHS CHIIOBBIX KaOETbHBIX
cereit Ha 0,4, 10 xB. [Ipu Takom Buie TOBPEXKICHUS OJIHA JKHJIa KAOCIHHOM CETH 3aMKHYTa Ha €Tro
SKpaHUPYIONIYI0 00010uKy. OqHO(pa3HOE TOBPEKICHUE MOKHO Pa3IeinTh Ha 3 TPYIIBI COTJIACHO
BEJIMYMHE TEPEXOTHOTO COMPOTHUBICHUS B TOUYKE, Ie Mpou3onuio 3ameikanue. K 1-oii rpymme oT-
HOCHUTCS IMOBPEXKIECHUE C NIEPEXOAHBIM CONPOTHBIIEHUEM, paBHbIN 0T 10 10 100 MOwM (u30a511MOH-
Hasi 0001104Ka, 3arbiBaoIas npodoem). Ko 2-o0if rpyrmmne OTHOCUTCS MOBPEXKACHHUE C MEPEXO0THBIM
conpotusieHueM ot 1 Om go 100 kOm. K 3-eif rpymme — noBpekIeHUe ¢ CONPOTUBIIEHUEM, PaB-
HBIM OJIM3KO K HYJICBOMY 3Ha4YeHHIo [1].

MexpazHoe noBpexaeHue B KabenbpHO# cet coctaBisieT 20% OT pa3IUyYHBIX THUIIOB MOBpeE-
XKJICHUU, KOTOpBIE pa3zeinstorcs Ha 2 rpymisl. [lepBas BKItouaeT, y KOTOPBIX MOBPEXKICHUE C TIepe-
XOIHBIM CONPOTHBIIEHHEM B TOYKE Aedekra, OJU3KO K HYJIEBOMY 3HAYCHHIO, a BTOpas TpyIIa
Yy KOTOPBIX CONMPOTUBJIEHUE HaxoauTcs B npenenax ot 1 kOm go 100 MOwM. VY nepBoit rpynisl ya-
111€ BCETO BCE 3 JKUJIbl IPUBAPUBAIOTCS APYT K JIPYTY U C 3aIUTHBIM KOKyX0OM. Eciu Tok KOpoTkoro
3aMbIKaHUs OOJBIION, TO KAOENbHBIN MPOBOJ MOXKET OBITH COKKEH HA 2 YacCTH.

[Ipu Mex¢da3HbIM NOBPEXKAECHUU, KOTOPOE OTHOCUTCS KO 2-OH rpyIie, OObIYHO BO3HUKAET
MIEPEXO/IHOE COMPOTUBIICHHE MEXIY KHJIOH U OpoHel kaOelabHOro MPOBOJA, a MEXKAY ABYMS JKH-
JaMH TIOSIBJISIETCSl 3aMBIKaHUE TOBEPX SKpaHHpyromed o0onouku. [lepemblkanue ABYX KW JAPYT
C Ipyrom 6e3 KOPOTKOTO 3aMbIKaHUS Ha KOKYX BO3HUKAET HEYacTo.

[Tpu 0OpbIBe KW BEI3BAHHOE TIEPEMEIIICHHEM CJI0Sl 3eMJIM B KaHaJlaX, TJIe HaXOAATCs My(ThI,
B pE3y/IbTAaTe YEro BBHITATUBAIOTCS KAOEIbHBIC JKUIIBL, a B My(TaxX KHIIbI pa3pbIBAIOTCS (pacTaruBa-
10Tcs1). Pa3pbiBanne Kuibl B KaOEIBHOM CETH TaK)Ke€ MOXKET MPOUCXOAMUTH 10 BCEMY YJYacTKy H3-3a
Pa3IMYHOTO MEXaHUYECKOTO BO3/ICHCTBUSI.

[Ipu onpeneneHUM MecTa MOBPEXKICHUS UCIOJB3YIOTCS OTHOCUTENIbHbIE U a0COIIOTHBIE Me-
TOJIbI, KOTOPBIE 3aBUCST OT BUJA MOBpekAeHUS. K OTHOCHTENBHBIM METOaM OTHOCSITCSI UMITYJIbC-
HBIM, UMITYJIbCHO-IYTOBOM, METOJ| KOJe0aTelbHOro paspsaa. Meroa, ¢ MOMOIIbI0 KOTOPOrO OThI-
CKMBAeTCs OJIHO3HAYHO CaM YYaCTOK IOBPEXACHUs KaOelbHOW CeTH, Ha3bIBAIOT aOCOIIOTHBIM.
K TakuM OTHOCAT: MHAYKIIMOHHBIN; METOJMKA C IMTOMOIIBIO HAKJIAJHOW paMKH; aKyCTHYECKHI Me-
TOJI; METO/IMKA [0 U3MEPEHUI0 oTeHIHana [2].

[Tpu akycTHYECKOM METO/I€ TIO3BOJISIOIINI TPOM3BOIUTH OTCIIEKHBAHNE OOPHIBA XKUJIIBI C IO-
MOIIbIO TEHEPATOPHOTO YCTPOUCTBA, KOTOPBIH MOAKIIOUEH K KaOEJIbHBIM IPOBO/IAaM, aKyCTHYECKO-
My JaT4UKy ¥ TOJOBHBIM Tenedonam. [IpociymmBas kabeabHYI0 CeThb B TOUKE HAMEUAEMOTO Jie-
(ekTa, BO3HUKAET NOUIENKIUBAHUE C HEKOTOPOU YacTOTOM.

Ha pucynke 1 n306paxeHbl CXeMbl IO ONPEETCHUIO TOYKH OBPEKIACHUS B KaOelnbHOH ceTn
C MOMOIIBI0 aKycThyeckoro Meronaa. Ha pucynke 1, a u3obpaxeHna cxema Mo OnpeAeaeHUI0 TOUKU
MOBPEXICHHsI KaOeJIbHOW ceTH B My(pTe MpH 3aIlIbIBAOLIEM ITPOOOe.
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Pucynok 1. Cxemvl onpedenenus mecma nogpeqicoenuss Kabeus aKycmuyeckum memooom
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B mydTe mexay xunamu 1 1 3amuTHON OpoHel 2 KabeabHOro MpoBOIa MPOTEKAeT MOIIHBIN
HCKPOBOM pa3psijl, MPOCIyIIMBAEMbIN C TTOBEpXHOCTH 3eMiu. Ha pucynke 1, 6 u3oOpaxkeHa cxema
10 ONPEACTICHUIO TOUKH ITOBPEXKACHUS KaOeIbHON CETH MPH 3aMBbIKaHUH B yyacTke Jedekra. B oty
CXEMy BBOZATCA paspsiaHoe ycTpoiictBo Pp, xonmeHcatop C. B 3T0i cxeme, KOTOpas SBIAETCS
B KOHEYHOM CYETE CXEMOU I'€HEepPaTOPHOTO YCTPOHCTBA UMITYJILCOB, B TOUKE AedekTa hpopmupyercs
HCKPOBOM pas3psizl, IPOCIIYyIINBAEMBIN C TIOBEPXHOCTH 3EMIIU.

Jnst obecrieueHus BBIICICHUS HAUBBICIICH SHEPIHH B MCKPOBOM pas3psie B TOUKe JnedeKra
KabenpHON ceTH, EMKOCTh B KoHzAeHcaTope C o0s3aHa ObITh OIPOMHOM, a BEJIMYMHA HaNpsKEHUS
3apsja B KOHJIEHCATOPE CO3/1aBaTh UCKPOBOM pa3ps/l B MOBPEXKIEHHOM Y4aCTKeE.

PexomeH10BaHHOE HaIpsDKEHHME 3apsia B KOHJEHcaTope sl KaOeabHOM CeTH He JOJIKHO
IIPEBOCXOUTH, KB:

a) 5-8 mo 1 kB;
b) 20-25 mpu 6 xB;
) 25-30 mpu 10 xB.

EMKOCTh HpUMeHseMBIX BEICOKOBOJIBTHBIX KOHIEHCATOPOB HAXOAMUThCA B mpeaenax ot 0,5 10
2 Mx® u Oonbuie. Bmecto KoHzIEHCaTOpa JIOMYyCKaeTCss MCIOJIb30BaTh EMKOCTh HEBPEIUMBIX Ka-
OEJIbHBIX JKUII B COOTBETCTBUU C pUCYHKOM 1, B. IIpn akycTHYECKOM METO/IE MO ONPEACTICHHIO TOU-
KU JedeKTa reHepaTOpHOe YCTPOMCTBO UMITYJIbCOB MOAKIIOYAIOT K MOBpEAUBILEiics kabenbHOI ce-
TH U Ha NOBPEIUBLIYIO JKUITy TIOJAIOTCS UMITYJIbCHI € epuoioM | umnyinsc B cekyHay. Oneparop,
IPOXOAALIMHA 1Mo KabenbHOW Tpacce, B ydyacTKe JAe(eKTa ycTaHaBJIMBAeT NMPUEMHOE YCTPOMCTBO
3BYKOB Ha TOBEPXHOCTh 3€MJIM U TOCPEACTBOM Tesie(hOHa MPOBOIUT IMPOCIYIIKY pa3psaoB. Han
TOUKOM JledexTa KaGeJIbHOM CETH CIBILATCS HCKPOBBIE pa3psIbl MaKCUMAJIBHO [3].

C menpro HalWTH MecTO JedeKTa B KaOelnbHOH CeTH HYXHO MPEICTaBUTh NPAKTUYHBIH, Oosiee
3¢ GEeKTUBHBINA METOJ M TPUOOPECTH 3aKOHUEHHBIHN aJIrOPUTM 110 peau3alii TaKOro METO/1a.

B camom Hauane npu BBINOJIHEHMM HCHBITAaHUS KaOEIbHOW CETH BBICUIMM HaIPSLKEHUEM,
HYXKHO IIPOBECTU U3MEPEHUE CONPOTHBIICHUS M30SLMOHHON O00OJOYKHM C ITOMOIIBIO METOMMETpa
Ha 2,5 kB B Teuenun 1 Munythl. Eciau nocie n3aMepeHust COnpoOTUBICHUS U30ISALUOHHON 000I0UKI
C MOMOIIBI0 METOMMETpA BBIICHEHO, YTO CONPOTHUBIIEHUE MEHBIIE HOPMHUPOBAHHOIO 3HAYEHUS,
MIPUBEICHHOE B JACHCTBYIOIEM HOPMATUBHOM JIOKYMEHTE, TO OCYILECTBIISIETCS JIOKAIU3AIMs ydacT-
Ka TIOBPEXXJCHUS, B MHOM ClIydae — IPOBOJUTCS UCHBITAHUE M3OJSALMOHHON 000JI0YKH KaOeIbHON
CeTH BBICIIMM HalpspkeHueM. VcrblTaHne NpoBOIUTCS HAIPsDKEHHWEM MOCTOSHHOIO TOKa. 3Haue-
HUE HMCIBITATEIbHOTO HAIMPSDKEHUS I KaOeNbHON CeTH C pa3HbIM KJIACCOM HampsKEeHHUs, periia-
MEHTUPOBaHbl B HOPMAaTUBHOM JIOKYMEHTE.

B nporuecce ucnpltanuii ecau BApYr oOHapyxuics AeeKkT KabeabHON M30JIALUOHHOW 000-
JIOYKH, TO CIAEAYIOUIUI 1Iar CTaHEeT COCPEJOTOUEHHE TOUKU MOBpexIeHUsA. OHO OyJIeT HauMHAThCA
CO CHATHSA 2XOTPaMMBbI C ITIOMOLIBI0 METO/1a OTPAXEHHBIX UMITYJIbCOB. B 3TOM ciiydae onpeneneHue
paccTosiHUS 10 TOUKH JAe(eKTa MOKHO TOJIKO B CiIydae HU3KOOMHBIX MoBpexaeHuil. Eciu nospe-
KJIEHHUE C MAJIBIM COIIPOTHUBIIEHUEM, TO NIPUMEHSS TOMCKOBYIO 3JIEKTPOMATHUTHYIO KaTYyIIKY U BbI-
COKOYACTOTHBIM M'€HEPaTOp U aKyCTUYECKOE YCTPOICTBO U YAApHYIO YCTAHOBKY, Ha y4acTKe OCy-
IIECTBIISIETCS TOMCK TOUKU JAedeKTa. AJNTOpUTM UCHBITAHUA M MOMCKA MECT MOBPEXKICHUS B Ka-
OenbHO ceTH MoKa3aH Ha PUCYHKE 2.

[Ipu moBpeXJEHUH C BBHICOKMM COIPOTHBIIEHHMEM HA/I0 MpeoOpa3oBaTh €ro B HU3KOOMHOE,
JUIS 3TOTO CO3/1a€M TOK MPOXKHUTra Takoi, yToObl B TOUKE Je(eKTa MosIBUIACh TOKOBEIYIAs MOJIOCKA
C MaJIbIM 3HAUYEHUEM COMNPOTHUBIIEHUS. DTO HYKHO, C LIEJIBIO JIOKAJIU3ALUN MECTA TIOBPEXKICHUS CO-
IJIACHO METOJMKE OTPaKeHUW MMITYJbCOB (SIBIISIOMIMICA yA0OHBIM MeTosioM). [Ipu noBpexnenun
C BBICOKMM COIIPOTUBJIEHHEM TaKMM METOAOM 3TO CIENIAaTh HEBO3MOXKHO [TOTOMY, UYTO IIPUMEHSAETCS
HampspkeHne Manioil BenmuuuHbl. [IpeBpaiasi BBICOKOOMHBIN 1€(PEKT B HU3KOOMHBIM MOUCK YTOY-
HEHHOT'0 Y4acTKa MOBPEKACHUS IPOJIEIBIBACTCS TaKKe, KaK ObUIO CKa3aHO BBIIIIE.

OcCHOBBIBasICh Ha MPAKTUYECKUE CBEJIEHUS, MOXEM 3aKIIOUYHUTh CJIEAylollee, 4TO 4acTo Ha-
OJII01a10TCsl OBPEXKICHUS KaOEIbHON CeTH <OKHIIa-000104Ka», PEAKO «OKHIIA-KUIa».
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Takum 00pa3om, ISl UCHIBITAHUS KaOETbHOW CEeTH CIENyeT HCIONIh30BaTh HIDKECICIYIOIHE
CXEMBI: TPH JKHJIBI BMECTE M 3a3eMJIeHa 000JI0YKa; JABE KUJIbl BMECTE C 3a3€MJICHHON 000JO0YKOM
U JPYTrou ®Kujaou (JBa UCTIBITAaHUS).

CHaThe INOTpamMmmbl

MSME‘DEHHE CONpOTHUBNEHWUA
HM30NALMK METOMMETPOM

ConpoTUBNEHE M30AALMK ConpoTueAeHWE M30AALMK
HU¥E HOpMbI B Mpefenax HopMbl
MNpesBpalleHwe conpoTUBAEHKA BbICOKOBONLTHbIE
MecTa NoBpemaeHNA B MCMBITAHKA
HM3KOOMHOE
MNoepexageHwe
Oa Het
} é CHATHe xorpammel
Onpepenenve pacctoasua  OnpegeneHWe paccToAHMA

K MECTY NOBPEMAEHMWA K MOBPEKAEHUID C
(cHaTHe axorpamme) MOMOLLBHD 3XOTPaMMbI
l (nepekpbiTHe ayroi)

TouHoE ONpefeneHUe MecTa
noBpeXAeHWA (3BYKOBOIA fa Het
reHepaTop W (KUau) l
aKYCTUYECKOE YCTPOICTBO Tounoe on peneneHue mecrta
W yAapHan yCTaHoBKa) nospexaenna (Mouckosan
31.M. KaTyLLKa, aKyCThY,
YCTP. M yOapH. ycT.)

Pucynox 2. Anzopumm ucnetmanus u nOUCKa Mecm nogpedcoOeHUs 8 KabeavbHoll cemu

[Ipu moucke yyacTka MOBpEXICHUS B KaOETbHON CETH PEKOMEHIyeTCsS IPUMEHSTh CPEICTBA:
1. IIpy HU3KOOMHBIX MOBPEKIACHUIX: T€HEPATOP BBICOKOM YaCTOTHI U MOUCKOBAs AIEKTPO-
MarHMTHas KaTylIKa; yAapHas YCTaHOBKA M aKyCTHYECKHU MpuOOp; TOKaTOpHAsl YyCTAaHOBKA (METOJ
OTOOPaXKEHHOTO UMITYJIHCA).
2. [Tpu BBICOKOOMHBIX MOBPEXKICHHUAX: yapHasl YCTAHOBKA U TIOUCKOBAs AJIEKTPOMArHUT-
Has KaTylllKa; yJapHas yCTaHOBKa M aKyCTUYECKUU MpHOOp; JIOKATOpHAsl YCTaHOBKA (METOJ «UM-
MyIBCHOM (yIapHOM) TOKATH3AIUI WIH METO/T «JTOKAIHU3AINH TEPEKPBITUEM JTYTON»).
3HaHue crocoba MPOKJIAIKU, XapaKTepa U MPUYMH TOBPEKIECHUS HEOOXOANUMBI, TaK KaK OHU
OTIPEICTISAIOT TEXHOJIOTHIO M COKPAILIAl0T BpeMsl OOHApYKEHHUS MeCTa MOBpexIeHus [4].

Cnucok nurepaTypsl:
1. baganaa H.I1. KaGenpHbIe U BO3AYIIHBIE JIUHUM dJEKTponiepenayn. — Baagumup: U3n-so
Bal'V, 2019. - 260 c.
2. MansiT I''M. Onpenenenue MecT MOBPEKIACHUS B SJEKTPUUECKUX ceTsAX. — M.: DHeprous-
nat, 1982. — 312 c.
3. Jlapuna O.T. CunioBsie kabenu u kabenpHbIe JIMHUU. — M.: DHeproaromusaar, 1985. — 365 c.
4. IanreneeB E.I'. MoHTax 1 peMOHT KaOeNbHbIX TMHUNA. — M.: OHeproaromusaar, 1990. — 288 c.
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VK 621.316
KOHAYKTHUBHASA 3JIEKTPOMATI'HUTHAS IIOMEXA
IO YCTAHOBUBHIEMYCA OTKIIOHEHUIO HAITPAKEHUSA
B CETH 6 KB COBCTBEHHBIX HYXKJI SKUBACTY3CKOM TJII

Morsira JI.A., bekcyaranos A./l., Kymaraes H.III.
Exubacty3ckuii ”H)XEHEPHO-TEeXHUYECKH MHCTUTYT nMeHu akanemuka K.M. Carnaesa,
(r. Dxmbacty3, Pecnybnuka Kazaxcran)

Annomauusn. B cmambe paccmompervl 3KCHepUMeHmMbl N0 UCCLE008AHUIO SABNEHUsL TIeKMPO-
MACHUMHBIX NOMeX 6CMPedalowuxcsi 6 IIeKMPOIHEPLeMUUecKol cucmeme, HA npumepe cemu
6 k6 cobcmeenHblx HyaHo Ixubacmysckou TIL]. Ilpusedenvl nazisaoHvie 2ucmospammbl YCmMaHo-
BUBLUUXCS OMKIOHEHULl HANPAJICEHUs 8 meyeHue CymokK 8 cemu 6 KB.

Knrouesovie cnosa: snekmpomacHumHas nomexa, 31eKmponpuemMHuK, 31eKmpomMacHumHoe uz-
Jiyuenue, 2NeKmpOMASHUMHASL COBMECMUMOCTb.

Annotation. The article discusses experiments to study the phenomenon of electromagnetic
interference occurring in the electric power system, using the example of a 6 kV network of own
needs of the Ekibastuz CHP. Visual histograms of steady-state voltage deviations during the day in
a 6 kV network are given.

Key words: electromagnetic interference, electric receiver, electromagnetic radiation, elec-
tromagnetic compatibility.

V3MepeHue yCTaHOBUBIIMXCS OTKJIOHEHUH HanpspkeHus OU B ceTH NMPOBOAMIIOCH B TEUEHUE
OJTHUX CYTOK (24 4) B OCEHHE-3UMHHIA IEPHO]I, KOTOPBIH XapaKTepH3yeTCsl HAMOOIIbIIeH HAarpy3KoH,
Ha IIMHaX HanpsbkeHueM 6 kB cobcTBeHHbIX HY) I Dknbactysckoit TOLl. M3mepenue ocyiecTBis-
nock UBK «Omck» B TeueHHe OJHMX CyTOK. ['McTorpamMma yCTaHOBUBLIMXCS OTKJIOHEHHWM Hamps-
KEHMs B ceTu 6 KB npuBeneHa Ha pucyHKe 1.

Pesynbratel usmepennii oopadarsiBanuck Ha [I9BM mno cnenmansHoil mporpamme [3]. Boisas-
JIEHO, 4TO ciydaiiHas BenuunHa oUy cielyeT HOpMalbHOMY 3aKOHY paclpejieleHusi TEOpUH Bepo-
aTHocTel. Mi3MepeHHble mapaMeTpbl pacipeneieHus ciydyaiiHoi BennuuHbl Uy COCTaBISAIOT:

» maremaTtuueckoe oxxuganue M[dUy] = 3,54%;
= cpenHee kBajapatuyeckoe oTkiaoHenue o[oUy] = 1,01%;
" OTHOCHUTEJIBHOE 3HAUYEHHUE BPEMEHU MPEBBIIICHNS HOPMAJIBbHO JOIMYCTUMOrO 3HAYEHHUS
T1=10%,;
" OTHOCHUTENIBHOE 3HAYEHHE BPEMEHM IPEBBIIICHUS MPEAEIbHO JOIMYCTUMOIO 3HAYEHUS
T2=0.
HopmasnbHast IIIOTHOCTh BEPOSTHOCTH BEMUYHUHBI OUY ONpeesnsieTcs CIeAyOIIM PaBEHCTBOM:

(3U,-3,54)"
2,69

e(8U; 3,54;1,01) = 0,34exp[ - 1.

(1)
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0,25 2.0 375 55 7.25 8,5 10.25

Pucynox 1. I'ucmoepamma ycmano8usuuxcs OmKIOHEeHUll HANPAXCEHUS 8 meyeHue Cymox 6 cemu 6 kB
Tpe6osanus CT PK 1782-2008 ne cobmonarorcs. Ha ocHOBaHWU 3TOTO OnpezensieM KOHIYK-
tuBHyto OMII dUn. Ha pucynke 2 mpexacraBieH rpaduk HOPMaJbHOM IUIOTHOCTH BEPOSITHOCTU
pacrpenenenust ¢(0Uy; 3,54; 1,01) coBMeCTHO ¢ HOPMHPYEMBIMU 3HAYEHUSIMH YPOBHEH 3JIEKTPO-
MarHMTHON COBMECTUMOCTH I ceTH 6 KB.

BepositHocTh pactipoctpanenus dUy B mHTepBaie (5;00) onpeaensercs mo Gopmyie:
- _(a-Uy—s,Sx;)2
P(5<38U, <o0) = 0,34J'e 2 4(3U,).
: )

C nomomreto ¢yHknuu Jlamiaca BEIYUCIMM ONPENEICHHBI UHTErpal mo ¢Gopmyie (3), moa-
ctaBuB uncicHable 3HaueHuss M[dUy] u o[oUy]:

P(5<8U < o0) = (%)~ D, (L.44)=0.5+0,4251~ 0,93. @

% 38Uy, 8Un Uy n

10

P(5 <8Uy< ) =0.88

[}

\

§Upa | ©(Uy3.54:101)

- aUy__H

-5

-10

\

- aUy__n

Pucynox 2. I'paghux HopmanvHou nromuocmu geposmuocmu pacnpedenenus y(oUy) coemewernHulii
¢ Hopmupyemvimu 3naverusimu yposreti IMC no ycmanosueuiemycst OMKIOHEHUIO HANPSICEHUS]
6 cemu 220 kB 6 ympenHue yacwi
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Takum 0Opa3om, BEISIBIIEHO, UTO B CETH COOCTBEHHBIX HYX 1 Dkubacty3ckoit TOL] 6 kB otme-
qaeTcs MoBbIIeHHOE HanpshkeHue. KonaykruBHas OMII BO3HUKAET BCIEICTBHE YCTAHOBUBIIMXCS
OTKJIOHEHH HamnpspkeHus oUn 6osee yem Ha 5%.

Ha ocnoBanum paBeHcTBa (4) HOpMajibHas IUIOTHOCTh BEPOSATHOCTH pactpeneneHus oUn
UMeeT CIeAYIOLUI BU U onpezensercs no gopmyiie:

P(3U, )=P(5<3U, <)-0,05=0,93-0,05=0.88. @

W3 BBINIEU310)KEHHOTO CIEAYET, YTO BO3ZHUKAIONIYI0 KOHAYKTHUBHYI0 DMII B cetu 6 kB pe-
KOMEHYEeTCs OJJaBUTh /10 IPUEMJIEMbIX 3HAUCHUH.
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YK 517
YPABHEHUA DJIEKTPOMEXAHUYECKUX HEPEXOJIHBIX TPOLIECCOB
B CHHXPOHHOM 3JIEKTPOITPUBOJAE HACOCHOI'O ATPET'ATA

Tumodgees M.
Hayunslii pykoBoaurens: Hycnekos E.JI., IxxomaproB T.A., Mykamesa T./]
Yuusepcuret «Typan-Acrtanay, (r. Acrana, Pecnyonuka Kazaxcran)

Annomayua. B cmamve npeonodcena mamemamuieckas mMooenb paciema nepexooHvix npo-
yeccos 01 OeMAaIbHO2O YUema HCUOKOCMU mpyOonposooa 6 aHOPMATbHBIX PeNCUMAX CUCHEeMbl
anekmpocrabcenus. Memoouka pacuema no3eosnsem 00CMAMOYHO MOUYHO OMPANCAMb MOMEHM
CONpOMuUBIIeHUs. HACOCHO20 Acpe2ama 6 AHOPMAbHBIX PEHCUMAX CUCTEMbL DTIeKMPOCHAOICEHUS.

Knioueswie cnosa: Pomop, osucamens, MOWHOCMY, d1eKmpudeckas cems, oupgepenyuans-
Hble YPAGHeHUsl, MPyOOnpoeoo.
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Annotation. The article proposes a mathematical model for calculating transients for detailed
accounting of pipeline fluid in abnormal modes of the power supply system. The calculation method
allows you to accurately reflect the moment of resistance of the pumping unit in abnormal modes of
the power supply system.

Key words: Rotor, motor, power, electrical network, differential equations, pipeline.

VYpaBHEHHUSI 3TEKTPOMEXAHUUECKUX MEPEXO0IHBIX MPOILIECCOB OTPAKAIOT 3aKOH JABUKEHUS PO-
TOpa JABHUraTeNs Mo BO3ACHCTBUEM 3JIEKTPOMArHUTHOTO MOMEHTAa U MOMEHTA CONPOTHUBIICHUS Me-
xaHu3Ma. {7 HaxoXKJIeHUs TOJIOKEHHSI POTOpa OOBIYHO HCIIOIL3YIOT CUHXPOHHO BPAILAIOIIYIOCS
cucremy koopauHaT. OTHOCHTENBHOE MOJIOKEHUE POTOpa B TaKOI CUCTEMe KOOpPAMHAT OINpeaems-
eTcs YIJIOM O MEXJY €ro IOINepedHOl OChI0 M CHHXPOHHO BpAINAIOUICHCs OCBhIO, B KAUeCTBE KOTO-
pOM MO’KHO TMPUHATH BEKTOP HANPSsHKEHUS MUTAIONICH anekTpuueckor cetu [4]. B aTtom ciydae
ypaBHEHUE DJIEKTPOMEXaHUYECKUX IMEPEXOJIHBIX MPOLIECCOB B COOTBETCTBUM CO BTOPHIM 3aKOHOM
Hprorona npencrasmisitorcs B Buze [1]:

A VY]
Tdr 1)

rae Tj — anekTpomMexaHudeckasi MOCTOSIHHASI BPEMEHU arperara JBUraTeslb-MeXaHU3M;
Mmex — M3 — MOMEHT CONPOTUBJIEHUS MEXAHU3MA U 3JIEKTPOMArHUTHBIA MOMEHT.
MOMEHT CONpPOTHUBIICHUS PA3TUYHBIX MEXaHWU3MOB [2, 3], MPUBEICHHBIM K HOMHHAJIbHOMN
MOIIHOCTH, XapaKTepU3yeTcs 0000IEHHON 3aBUCIMOCTBIO.

M, =M, +(k,-M,) o]

Mex

PHG.T.'
S
@

3necs MO — naganbHbiid MOMEHT (mipu s = 1 wm o = 0); k3 — koaddunment 3arpy3ku a1Bura-
TeNs B CUHXPOHHOM pexkume (s = 0); Y — mokaszarenb CTENEeHH, XapaKTepU3yIOINi 3aBUCUMOCTb
MOMEHTa COMPOTHUBIIEHUS MEXaHW3Ma OT YacTOThl BpamieHus. [Ipu mpasmibHOM BbIOOpe MO, k3
U Y BIpaXeHHUe (2) 10CTaTOYHO TOYHO OTPa)kaeT MOMEHTHI COIIPOTHBIICHHUS TUITOBBIX MEXaHU3MOB.
DNeKTPOMarHUTHHIII MOMEHT, pa3BUBaeMblii cUHXpOHHBIM aBurarenem (CJI), onpeznensercs coot-
HotreHueM [2].

M — P/ ﬁ)z. (3)

rne P — akTuBHasg MoOLIHOCTB, oTpedisieMas aBurareneM; U — yacTOTa HaNpsOHKEHUs Ha CTaTop-
HoOUl oomoTtke. [Ipu nutanuu nBuratens ot aiekrpudeckoi cetd ®U = w0 U B OTHOCUTENBHBIX €U-
Huax Ms = P (4). AKTUBHYIO U pEaKTHBHYIO MOIIHOCTH, oTpedisiembie C/l B mepexoaHbIX Mpo-
reccax, 1menecoodpasHo BeIpa3uTh uepes coctapisitomue Eq u Ed ceepxnepexoanoit 3/1C. Ucnons-
3ys COOTHOLIEHUUs [4], monydaem

rd b
|

ElU E\U & |
P= q,}Sil'l:’S— ”,}cusﬁ+h— L—i sin 2
X, TJ 2 x, X,
4)
E,U ElU . Ufcos’s sin’6
0=—"—cosd ———sind +— Lm;f +bm, ‘
X, X, 2 L X, X,
®)
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B kauecTBe HayaJbHBIX YCIOBHUU JUIS YPAaBHEHUH 3JIEKTPOMEXAaHHMUECKUX MEPEXOJHBIX MPO-
neccoB (1) cmemyer 3amaTh 3HaueHWE yriia O ¥ ero nmpou3BogHOM dd / dt mjms MomeHTa BpeMeHHU
t = 0. [Tockonbky mapamerpsl pexxuma 6 u dd / dt = 2nf0s oGmagaroT CBOMCTBOM COXpPaHATh HEU3-
MEHHBIM CBOE€ 3HaU€HHUE B MEPBbIII MOMEHT BPEMEHHU MPH JHOOBIX U3MEHEHUSX PeXUMa, TO Hayallb-
HBIC YCJIOBHS MOKHO BBIYMCIHMTH W3 IpeIIIecTByomero pexuma. Pexxum CJl, moaxitoueHHOTO
K 3JIEKTPUUYECKOM ceTH ¢ HampspkeHueM U, mpH HanpsikeHUH Ha oOMoTke Bo30Oyxkaenust Uf ompene-
JSIOT CJEIyOIe OCHOBHBIC MTApaMETPhl: O — Yroj, XapaKTepU3YIOIIUi MMOJI0KEHHE POTOpa OTHO-
CUTEJIbHO CHHXPOHHO Bpamaromieiicss ocu (Bektopa HampsikeHHs: U 3JIEKTpUYECKOW CeTH); S —
CKOJIb)KEHUE poTopa asuratens (wm o = 1 — S — gactoTa Bpamenus potopa); E'd , E"q — cocras-
nsiromue ceepxnepexoanon DJIC neurarens o ocsim d u q; E'T = dE"q / dt nmpousBoanas ot D/1C
E"q . Ot napamerpsl pexxuma CJl Ha30BEM OCHOBHBIMM. YUepe3 HMX OTHOCUTENIBHO JIETKO BBIpa-
KAIOTCS OCTajJbHbIE MapameTpel: P, Q — akTUBHAS U peaKTUBHAs MOIIHOCTH, MOTpeOIsieMble JBUTa-
TeneM u3 cetu; | — Tok B craroproit oomortke; If, I1d, IIq — Toku B 0OMOTKE BO30OYKACHHS U JEMII-
dbepubix oomMoTkax 1o ocsim d u q; Eq, Ed — cocraBmsttonue cunxponnoit 31C nBurarens.

OcCHOBHBIE TTapaMeTPhl PEKUMa OMPEACISIOTCS CIEAYIOmeld cucteMoil auddepeHnnarbHbIX
ypaBHEHUH NepexoHbIX mpoieccoB B C/I:

dé
— =271f,s
]dr
as
T.- 7 = 1'1:{1“,_‘. - 1'1{:
I :
dE , x, —x,dU Y
T,T, + (T, +7) E; =-E, 4+ (T, +T,) ) — 2+
dr dt
. " du
+(;gM+ ‘1‘_45“9” U, +T,s, J
: X, x, Coodr
dE
Er = d
s dr
e
— =271f,s
dr

KOTOPYIO HEOOXOJMMO JIOTIOJHATH COOTHOIICHHUSIMH, BBIPAXKAIOIIMMH Yepe3 OCHOBHBIC TapaMeTpPhl
peXHMa MOMEHT COMPOTHUBICHUS MeXaHu3Ma (2) U AIeKTPOMarHUTHBIN MOMEHT (3), (4).

HavaneHbiMu ycroBusiMu cuctemsl nuddepennuanbabix ypaBaenuit (7)-(11) sBastores cie-
b13% {01112 (K

6(0) = 8(-0),
S(O) = 5(_0))
E" (0) = E'(-0),
) ] T, +7T, x,+x, oox, I, .
Ep(0)= Ep(-0)+ = 24 S SEAU, 7L e E, AU,
[_; X, Xy, 1_;1’ '

1

E" (0) = E'(-0),

3nech nnaekcoM (-0) ormedensl mapamerpsl npeamectpyomero pexuma Cl. Ecim CJI moa-
KIIFOUEH K DJIEKTPUYECKOW CETH KOHEYHOW MOIIHOCTH, TO HAMpsDKEHHWE Ha CTaTOPHOW OOMOTKE
U 3aBUCHT OT pexxuma aBuratess. s onpeneneHrs HanpsHKeHUST B 9TOM CiTydae HE0OXO0IMMO pe-
IIUTh YpaBHEHME HaNpspKeHud snektpudeckoil cetu. [lycts CJI BMecTe ¢ mpodeil Harpy3kou mon-
KJIFOYEH K IIMHAaM, yAaJIeHHbIM oT uctounuka J/]C ¢ Hen3MeHHoW BenmnunHOM Ec, 3a compoTusie-
Hue Zc = Rc + jxc (puc. 1). AKTUBHAs U peakTHUBHAS MOIIHOCTU MPOYEH HArpy3KU yUUTHIBAS 10
CTATUYECKUM XapaKTEPUCTHKAM B 3aBUCUMOCTH OT HAMPSIKCHHUS:
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PH — POU.VI
QH :Q()U;/2

rae PO u QO — akTuBHAs U peakTHBHAsL MOILHOCTHU IPOYEH HAarpy3KH IpY HOMUHAJIBHOM HallpshKe-
HuM: Y1 1 y2 — oKa3arenu CTENEH!, XapaKTepU3yIoIlye 3aBUCMOCTb MOIIHOCTH MPOY€Eil Harpy3Ku
oT HamnpspkeHus. CyMMapHasi MOIIHOCTh, oTpedseMast u3 anekrpuyecko cetu CJ1 u mpoueit Ha-
I'PY3KH, COCTaBUT

P.=P+PU"
Os =0+0Q,U"

B cootBercTBUUM ¢ pacueTHO# cxemoil (puc. 1) HampspKeHHE B AJIEKTPUYECKON CETH MOKHO
BBIPA3UTh HETMHEHHBIM allreOpandecKiuM YPaBHCHHEM:

U U

KOTOPOE€ HEOOXOUMO pelllaTh COBMECTHO C ypaBHEHHsIMU MOIIHOCTH (5), (6) u (8). Hmnst aToro Boc-
nosib3yemcst Mmetogom ["aycca — 3eiiens, KOTOpbIN MPUMEHUTENBHO K BbIpaxeHuto (19) obranaer
xopouei cxonuMmoctbio. Pemenne ¢ Tounoctrio € = 0,0001 nocruraercs 3a 5-10 maros nocneno-
BaTEIbHBIX MPHOIMKSHHIA.

Pucynox 1. Pacuemnas cxema nooxnouernus C/{

Hamnpspxkenne nHa oomoTtke Bo30yx)aeHust CJI, onpenensiercss Tunom Bo30yautens. OCHOBHBIE
TUIBI BO30YAUTENBHBIX YCTPOUCTB, npuMeHsemble CJl, 1 COOTBETCTBYIOIIME UM 3aKOHBI M3MEHe-
Hus HanpsbkeHus: Uf, BoIpaskeHHbIE yepe3 OCHOBHBIE MapameTpbl pexkuma CJI, moapoOHO onmcaHbl
B pabote [4].

Cucrema muddepeHunanbHbix ypaBHeHUU (7)-(11) mpu 3aJaHHBIX HaYalbHBIX YCJIOBHUSAX
(12)-(14) coBmecTtHO ¢ BeipakeHHeM (19) U ypaBHEHHEM HAIPsDKEHUS HA 00MOTKe B30y ) aeHus Uf
MOJIHOCTBIO ompenenseT pexxuM CJl B mepexoaHbIx mpoueccax. Jiis AeTaabHOro yuera nepexoHbIX
MIPOIIECCOB KHUJIKOCTH TPYOOIIPOBOJIa B aHOPMAJIbHBIX PEKMMaX CHCTEMbI 3JEKTPOCHAOKEHHS Aeii-
CTBUTENIbHAs BEJIMYHMHA Y, XapaKTepU3YyIollas 3aBUCUMOCTh MOMEHTa CONPOTHBIIEHHS Hacoca OT
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YaCTOTHI BPAIICHUS! YTOUHSETCS pelleHueM KBa3WIMHEHHBIX MU (depeHInaIbHbIX YpaBHEHUH B Ha-
CTHBIX NPOU3BOAHBIX I'MIIEPOOINYECKOTO THIA, OMHUCHIBAIOIIMX HECTALMOHAPHOE IBMXKEHUE KH-
KOCTH B TpyOompoBosie. IIpaBuibHbIi pacueT Y B BhIpakeHUH (2) JOCTATOYHO TOYHO OTPa)XKaeT MO-
MEHT COIIPOTHUBIIEHUS] HACOCHOTO arperara B aHOpMaJIbHBIX PEXKUMaX CUCTEMBbI JIEKTPOCHAOKEHHUS.
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Cexkuus 6
HHO®OPMAIIMOHHBIE TEXHOJIOT' MU

YK 004.052.32
HCCJEIOBAHUE HAJTEXKHOCTH BECITIPOBOJHOM CETU JIATYUKOB:
CUCTEMATHUYECKHUH OB30P JINTEPATYPHI

Aoabiraabsim b.X., ’KykaoaeBa T.K.
EBpasuiickuii HannoHanbHbI yHUBepcuteT uMenu JI.H. ['ymunesa,
(r. Acrana, Pecniyonuka Kazaxcran)

Annomauusn. Ilpomviuiiennas pegonioyusi MecHO C8A3aHA ¢ UCNOob308anuem Humepnema
seweti (loT) u becnpoeoonvix cencopuvix cemeti (WSN). Omu mexnonrocuu Haxoosm npumeHeHue
8 PA3IUYHLIX CUCMEeMAX YNPAaeleHUs, MAaKux KaKk MOHUMOPUHE OKpYicaroujell cpeovl, OOMAUHISA
asmomamuzayus U 0OHaApysceHue xumuieckux/ouonoeudeckux amax. Hacmoswuii 0630p numepa-
mypul npedcmasisfiem 0OUUPHYIO UHGOpMayuio 00 UCCIe008aHUAX, HANPABIEHHbIX HA YeeluyeHue
CPOKa CyacObl CeHCOPHbIX V3108 Oe3 yuepdoa ux @yukyuonarvhocmu. WSN ocpanuuenvt psoom
hakmopos, maxkux Kax ocparuueHus 8 0opabomke OAHHbIX, 0OBbeMe namamu, nompeobieHuu Hep-
2Ul, BO3MONCHOCMU CMAYUOHAPHO20 pa3eepmuléanus. Kpome moezo, enewnss cpeoa, 8 Komopou
@yHKYUOHUpYem cemb, MOodcem Oblmb CYPOBOL, YMO CEPbe3HO Glusem Ha ee HaoercHocmy. OcHO6-
HOe 6HUMAHUe 8 OAHHOM UCCNIe008AHUU YOeNaemcs UCCIe008amenbCKuUM peueHusIM U HOBbIM Me-
mooam. B smom uccnedosanue 6vinu npoanaiusupoganvl mpu 6asvl OAHHbLIX KAK NOKA3AHO 8 pu-
cyHKe I, Komopvle KOHKPEemHO Ompadxcarom HayyHyto aumepamypy. Bce nabopwi oannvix Ovlau no-
JIYYEHbL NOCPEOCMBOM UCUEPNBIBAIOWE20 MEeMOO0I02ULEeCK020 Npoyeccd, 0CHOBAHHO20 HA cucme-
mamuyeckom 003ope rumepamypwi (SLR).

Kntoueswvle cnosa: naoesxcnocmn, ananus, 6ecnpo8ooHble CEHCOPHble Cemu, YMHOe CellbCKoe
X035UCcmB0, UHMeEPHem Beulel.

Annotation. The industrial revolution is closely linked to the use of the Internet of Things
(1oT) and wireless sensor networks (WSN). These technologies are used in various control systems
such as environmental monitoring, home automation and detection of chemical/biological attacks.
This literature review provides extensive information on research aimed at increasing the service
life of sensor nodes without compromising their functionality. WSNs are limited by a number of fac-
tors, such as limitations in data processing, memory capacity, energy consumption, and stationary
deployment capabilities. In addition, the external environment in which the network operates can be
harsh, which seriously affects its reliability. The focus of this study is on research solutions and new
methods. In this study, three databases were analyzed as shown in Figure 1, which specifically re-
flect the scientific literature. All data sets were obtained through an exhaustive methodological
process based on a systematic literature review (SLR).

Key words: reliability, analysis, wireless sensor networks, smart agriculture, Internet of things.

Bsenenue. B XXI Beke mpou3011IIM 3HAYUTEIIBHBIE U3MEHEHUS B TEXHOJIOTUYECKOM IIPOrpec-
ce, IPOMBIIUIEHHOCTH. «YMHBIE» TEXHOJIOTMH UIPAIOT BAKHEUIIYIO POJIb B YCTOMYMBOM 3KOHOMHU-
yeckoM pocte. OHU MpeBpalarT JoMa, oduckl, padpuku U Jaxe ropojia B aBTOHOMHBIE, CaMoO-
yIpaBisieMble CUCTEMbI 0e3 BMelIaTeiabcTBa 4esioBeka. CoBpeMeHHasi TeHJSHIMS aBTOMaTHU3aliu
U IIOCTOSIHHO PACTYLIEE HCIIOIb30BAHUE MEPEIOBLIX TEXHOJIOTUH CTUMYJIMPYIOT MUPOBYIO DKOHO-
Muky. Matepner Beuteit (IoT) u WSN urparot »H3HEHHO BaKHYIO pOJIb B 3TOW MOJIEpHU3ALUH.

Wntepner Bemeit (IoT) — 310 obnacTe MHXKEHEPUH, OPUEHTUPOBAHHAS HAa CO3JaHHME THICSY
MaJIeHbKUX (PU3NYECKUX YCTPOICTB, CIOCOOHBIX B3aUMOJIEHCTBOBATH APYT C APYIOM JUIsl TIOCTHIKE-
Hus obmelt nenu. loT crama KIFOYEeBBIM HANpaBlIEHWEM Pa3BUTHUs Oyarojapsi MHUPOKOMY pacIpo-
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CTPaHEHHUIO 3TUX KOMITAKTHBIX CETEBBIX YCTPOWCTB. DTU YCTPOMCTBA, OyIyuyd YMHBIMH, BCE XK€ SIB-
JISTFOTCSI OCHOBHBIMU M MOTYT OOMEHHMBATHCS JaHHBIMHU 110 W SN.

WSN yacto ycTaHaBIMBAIOTCS B OTAAJICHHBIX pailoHax, IJje HEBO3MOKHO 00€CIeUnTh OCTO-
SIHHOE BMEIIATEIbCTBO YelloBeKa JJIs 00CIyKUBaHUA 1ociie ycTaHoBKH. [loaToMy BenyTcst paboThl
0 MOBBIMIEHUIO UX 3(dekTuBHOCTH U HoAroBeuHOCTH. PassepTriBanne WSN cTankuBaeTcs ¢ psi-
JIOM TPENSTCTBUM, BKIOYas BBICOKOE SHEPronoTpedieHne U HeOOXOIUMOCTh Pa3BEpThIBAHUS Ha
OOJIBIINX PACCTOSHUSIX.

WSN coCTOAT U3 MHOXKECTBA YCTPOMCTB, OOBIYHO HACUUTHIBAIOIIUX COTHU WJIM THICAYM CEH-
COpHBIX y370B. [I03TOMY HCIOJIB30BaHHE HEOPOTHX Y3JI0B CTAHOBHUTCS HEOOXOIUMBIM IS MHUHU-
MU3aluK o01e ctouMoctd cucteMbl. OJHAKO 3TO MPUBOJUT K OIPaHUUYEHHBIM pecypcaM, TaKuM
KaK OrpaHUYEHHBIE BBIYUCIUTENIBHBIE BO3MOXXHOCTH MIPOLIECCOPA, YMEPEHHBIH 00BEM MaMATH IS
XpaHEeHUs U 00pabOTKU JTaHHBIX, OTPaHUYEHHAas! SHEPIrHsl UId paboThl YCTPONUCTB M OrpaHUYECHHAsS
MPOIMYCKHAs CIIOCOOHOCTH KaHaja CBS3H.

HccnenoBanusiM TaHHON pabOTHI ABJISETCS 0030p METOIOB 0OecTieueHrs CTaOMIIbHON pabOThI
MEX1y JaTYMKaMM M LEHTPaJbHOW CHUCTEMOM YyNpaBieHUS, MUHUMHU3UPOBAHUE MOTEPHU JAHHBIX
u obecrieyeHue ObICTPOro OOHApYKEHUE U YCTPaHEHUE OTKA30B B CETH.

WSN noaBepkeHbl HECKOIBKUM Pa3IMYHbIM ONACHBIM CUTYALIUAM, KaK I0Ka3aHO HUXKE:

1. O6pryH0 WSN pacnosio’keHbl Ha OTKPBITOM BO3yXe M MOJBEPratoTcs CypOBBIM YCIOBUIM
OKpY>KaroIlel cpeibl, KOTOPbIE MOT'YT CYLIECTBEHHO MOBJIUATH Ha paObOTY 3JIEKTPOHHBIX YCTPOICTB;

2. BO3MOXHO, 4TO y3Kas 10J10ca IPOIyCKaHMsl CBSI3U MOKET IIPUBECTHU K NIEPErPY3KE CETH;

3. Bo3MOXXHBI ClIEHApUHU MEPEMOJHEHHS. ITO MOXKET OBITh CBA3aHO C OTPAHMYECHHOW BBI-
YUCIUTEIBHON MOIIHOCTBIO M 00BEMOM IaMATH CEHCOPHOTO y311a;

4. B HapyXHbIX IPUIOKEHUAX OOBIYHO UCIIOJB3YIOTCS aKKyMYJISITOPBI M COJTHEYHbIE [TAHEIH.

OCHOBHBIX pa3zienax yKazaHbl OpeIblayline padoTsl KOTOpble MPOBOUIUCH B nepuos ¢ 2013
roga o 2023 roga. beutn omnpenenensr 3G GEKTHBHBIE METOMABI 110 YIOTPEOICHUIO MAJIO SHEPTHH.
JIOKYMEHT 3aKaHYMBAETCsl HIKCIIEPUMEHTAIbHBIMU pe3ybTaTaMu ¢ HabopoM JaHHbIX WSN nabopa-
Topuu bepkin.

1. O630p MHUTEpATYPHI.

B coBpemeHHO# nuTepaType MpakTHYECKH HE PAacCMaTPUBAETCS BONPOC BIMSIHUS AUATHOCTH-
KM HeucnpasHoOcTel n orkazoycroiunBoctd B WSN [1]: Kpome Toro, oTcyTCTBYIOT CTaHAAPTHI,
cHelHaibHO pa3paboTaHHble A aHanuza HajxexHocth WSN. Cormacho [1], Hanbonee pacmpo-
CTpaHEHHBIMU MTPUYMHAMU 0TKa30B B WSN SBJISIOTCA OIIMOKYU CBSI3U U amllapaTHbIE/IPOrpaMMHBbIE
coou. OmmOku OecrpoBOAHON CBSI3M, KaK MPAaBHIIO, MPOUCXOASIT M3-3a paJUONOMEX, OclabiieHus
CUTHaJIa, paJuouHTepdepeHy 1 GoHoBoro myma. PaccmarpuBas 3Ty kinaccudukanuio, [2] npea-
JlaraeT JIB€ pa3Iu4HbIe MOJIEIH AJIs OLEHKU HAJIe)KHOCTH OECIIPOBOIHOM JIMHUU CBSI3U U1l CEHCOP-
HBIX Y3JIOB C OaTapeiHbIM NMUTAaHUEM U CEHCOPHBIX Y3JIOB, coOMparolux sHepruto. HampoTus,
B HaJEeXKHOCTh NOTOKA JAaHHBIX Npu nepenaue WSN, yrnpasisieMoil COOBITHSMH, U3y4aeTcsl C HC-
II0JIb30BAHUEM CXEMBI IIEpEeAaun, OCHOBAaHHO! Ha MOATBEPKACHHUH.

Jns ouenku HaaexHoctu nepenaun B WSN, [3] mpeanaraer Mojenb, OpUEHTHPOBAHHYIO Ha
MHCCHIO, ¥ CTPYKTYpPY TMHAMHYECKOH OIleHKH. [lpyroii moaxox nmpesicTasieH B padoTte [4], rae Hagex-
HocTe WSN aHanu3upyercst ¢ HCIONIb30BaHUEM MHJIEKca cTaryca Kama Juist oleHKH BKJIaja y3JI0B He-
3aBUCHMO OT TOIOJIOTHM CETH. B anmapaTHON nepcnekTB [5] nmpennaraeT UCHoIb30BaTh HAJEKHOCTD
CEHCOPHOTO Y3J1a JJIsl ONMCaHMsI HaJIEKHOCTH BCEH CETH C MOMOILBIO METO/1a TMHAMUYECKON Ha/IeKHO-
ctu. HekoTopble uccienoBanus CBSI3bIBAIOT pa3psil OaTtapen ¢ mporeccoM crapenus yzina WSN.

[IpennoxeH anroputM MojaenupoBaHus meronoM Monrte-Kapio nias pacueta HalexHOCTH
ynaineHHo pa3BepHyTod WSN ¢ yueToM Kak OTKa30B OTAEIbHBIX KOMIIOHEHTOB, TaK U OTKAa30B IO
oOuieit nmpuunHe. [1Jig CHUKEHUS SHEPTONOTPeOIEHUsI CEHCOPHBIX Y3JI0B, paboTaloIKX 0T OaTapew,
B HEKOTOPBIX paboTax MpeaaraeTcs UCIoiIb30BaTh allbTepHATUBHBIE (Da3bl aKTUBHOT'O CHA.

MapxkoBckasi MOJIEJIb UCIIOJIb3YETCs JUIsl KOPPENsLUY HaIeKHOCTU y3Jia M COCTOSHUS 3apsa
Oarapeii. B pabore [5] aBTOpHI NpeIaratoT peleHre UCIoIb3ys paclpeieieHue TUIla HelpephlB-
HoM (pa3bl u anrebpy KpoHekepa B ciydae Kak JJMHEHHBIX, TaK U HEIMHEWHBIX MPOIECCOB pa3psia.
[6] mpencTaBiseT MOAXO0/I, OCHOBAHHBIN Ha pe3epBUPOBAHMM UCTOYHHUKOB IUTAHUSA 7S y3JI0B, CBS-
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3aHHBIX B KJIACTEPhI, U OLICHUBAET €ro HAJIEXKHOCTh C UCMOJIb30BAaHUEM MAapKOBCKON Mozaenu. Mcxo-
Il U3 TOW K€ TOIOJIOTHU CEeTH,[6] mpennaraercsi H30BITOYHOCTh TOJIOBHOT'O KJlacTepa 3aTeM HC-
MoJIb3yeTcs 1enouka MapkoBa JijIsl OIIECHKU aHAJIMTUYECKON MOJIENIN Ha/Ie)KHOCTH. MapKoBcKast MO-
JIeIb TaKXKE MCIO0JIb30BaJIach MyHUpPOM U Ap. [4-5] B ciiydae peain3alvu X0JIOJHOTO pe3epBUpPOBa-
HUS apXUTEKTypa JUIsl pe3€pPBUPOBAHUS CEHCOPHBIX Y3JIOB.

Data bases

—* Web of science -

Systematic Literature Review
BOOLEANS CODES . # —o Scopus ) PRISMA statement

PUBLISH OR
PERISH

s Google Scholar =

Pucynox 1. Ilpoyecc o0b30pa

OtrasikuBasich OT MPEIbIAYIIIX paboT, B 3TOM cTaThe aHATM3UpYeTCs HaaexxHOcTh WSN Ha ocHO-
BE IIPOTHO3a HAIEKHOCTH €€ y3JI0B. VICrob3yloTCsl TpU pasiMyuHbIX PYKOBOZCTBA MO HAJEXKHOCTH, 3a-
TEM PEe3yJbTaThl CPABHUBAIOTCS, YTOOBI BBIIEIUTH MPEUMYIIIECTBA M HEIOCTATKY KayKI0TO MPOrHO3A.

MeTtonomnorus 0630pa.

B nanHOM HccrienoBaHue MpeACcTaBleHbl TPU 0a3bl JAHHBIX, KOTOPhIE KOHKPETHO OTPAXKAIOT
HAYYHYIO JIUTEpaTypy, omyonukoBanHyto ¢ 2013 mo 2023 rog, 1 OTpaXkaroT UCCIIETOBAaHUE HAIEK-
Hoctu WSN. Bce Habophl JaHHBIX ObUTH MOTY4YEHBI TOCPEACTBOM HCUEPIIBIBAIOIIEIO METOAO0IOTU-
9YEeCKOTro MpoIecca, OCHOBAHHOTO Ha CHCTEMaTH4eckoM 003ope nureparypsl (SLR). 3arem ¢ momo-
mpto0 nporpammuoro obecrieuenust Publish or Perish Op110 cnemano 3 3ampoca k 6azam JaHHBIX
Crossref, Scopus u Google Scholar. [Tocne nonydyenust crareit 6611 npuMeHeH pexum «lIpennoun-
TaeMbI€ AJIEMEHTHI OTYETHOCTH JUJIsl CHCTEMaTH4eCKHX 0030pOB M MeTa-aHaln30B». C MOMOIIBIO
nporpamMel Rayyan 061710 0TOOpaHo 253 cTaThby B 3aBUCUMOCTH OT UX CBSI3U C JAaHHOM 00J1aCThIO.

2. O630p METOIOB OLIEHKU HAJECKHOCTH.

Bo mMHOrux oTpacisix MpOMBIIIJIEHHOCTH HA/JE€KHOCTh UIPAeT KIHYEBYIO POJIb, ONpenesss
BEPOATHOCTH BBIIIOJIHEHUS U3JIeNHeM (PYHKIIUU TP OMPEICTICHHBIX YCIOBUSX B TEUESHUE 33JaHHOTO
nepuoa BpeMeHHU. JIJig OIEHKH HAJEeKHOCTH CIIOKHBIX CHCTEM CYLIECTBYET MHOKECTBO METOJIOB
MOKa3aHHBIN B pUCyHKe 2. MeTo/1ax 0CTaHOBUMCS Ha MOIpa3/ieiax.

[IporHo3upoBaHue HaJEKHOCTU NPEACTABISET COOOW METOJ, IIMPOKO NMPUMEHSEMBbIN s
OLIEHKH YaCTOThI OTKA30B AJIEKTPOHHBIX KOMIOHEHTOB Ha OCHOBE CTaHAApTOB M PYKOBOJCTB. Takue
TpaauimoHHsie pykoBoacTBa, kak MIL-HDBK 217F, Telcordia SR332 u Siemens SN29500, npen-
MOJIararoT, YTO YACTOTa OTKA30B KOMIIOHEHTA MOKET OBITh pacCUMTaHa IMyTeM YMHOXKEHUs 0a30BOi
94acTOTHI OTKa30B Ha (PaKTOPBI HArPY3KH.

MIL-HDBK 217F ocHOBaH Ha pa3IUYHBIX MOJEJSIX OLIEHKH YacTOThI OTKA30B JEKTPOHHBIX
KOMITOHEHTOB. KakIplii TUIT KOMIIOHEHTA OMUCHIBAETCS C UCIIOJIB30BAaHUEM CIEIHAIbHO HACTPOCH-
HOM MOJeN, BKITFOYAIOIIEeH OJIUMH UM HECKOJIBKO (PaKTOPOB.

Telcordia SR 332 6rina pa3paborana B 2001 rony xak ooHoBienue Bellcore TR-332 Boimycka
6 1S TeJIeKOMMYHUKAIIMOHHBIX MPOAYyKTOB. [locnenusiss Bepcusi, BeIMyck 4, Oblna OmMyOIMKOBaHA
B 2016 roxy u mpexacraBisieT coO0M IIaBHOE MPEUMYILIECTBO 3TOTO PYKOBOJCTBA, TaK KaK OHO SIB-
JISieTCSl cCaMbIM HOBBIM U OOHOBJICHHBIM B suteparype. Telcordia ucmonb3yer 6osee mpocTyro Mo-
nenb 1o cpaBHeHuto ¢ MIL-HDBK, ocHoBaHHYI0 Ha 4eTbIpex ¢akTopax crpecca.

B ciyuae ¢ MIL-HDBK 217F, B pykoBoacTBe Siemens st KaXJOT0 TUIA KOMIIOHEHTOB
MIPUMEHSIIOTCS pa3IM4Hble MOJEINHU, a 3aTeM OIleHMBaeTcs oOlas 4yacToTa OTKa3oB, MpeArosaras
cepuiinyro koHpuryparuto. [Ipermymecrsa SN29500 o cpasaennto ¢ MIL-HDBK 3akmtouarorcs
B OoJsiee OOHOBIIEHHOM 0a3e JaHHBIX M 00Jiee MPOCTOW MOACIH ISl KOMIIOHEHTOB, OCHOBAaHHOM Ha
MEHBIIIEM KOJTM4eCcTBe (haKTOPOB.
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Pucynox 2. Yacmoma omra3o6 ceHCOpHbIX V31108

Cucrema OIEHKH HAJIe)KHOCTU BKIIOYAET B ceOsl CTPYKTypHYIO cxemy HazaexHoctu (RBD),
KOTOpast MpeCTaBIsieT co0o0il rpaduiyeckoe n300pakeHne BCEX KOMIIOHEHTOB CHCTEMBI, a HAJEK-
HOCTh CHCTEMBI B IIEJIOM 3aBHCHUT OT HAJIeKHOCTH €€ KOMIMOHEHTOB. KaxpIlii 650K B 3TOM cxeme
OTMCHIBAaET (PYHKIIMOHAIBHOE COCTOSIHUE KOMIIOHEHTA, TO €CTh paboTaeT OH MM OTKa3all, YToO OTI-
penensieT HaJeKHOCTh B 3aBHUCHUMOCTH OT KOH(Urypanuu KommnoHeHTa. CyliecTBYeT HECKOJIBKO
TUTIOB KOH(HUTypaIHii, BKIIOYask IOCIEJOBATEIBHYIO, ApaIEIbHYIO U KOHpHUrypanuio k u3 N.

HagexxHocTh A1 1aHHOTO TUMA KOH(UTYpAIMK ONpeAeNseTcs MyTeM ydeTa HaJeKHOCTH Ka-
xoro kommonenta. Konguryparwus k-out-of-N tpebyert, uTo0b1 3 00111ero yrcia N KOMIOHEHTOB
JUI KOPPEKTHOHM paboThl cucTeMbl (PYHKIIMOHUPOBAIM Kak MUHMMYM k xommoneHToB. Ecnu Bce
KOMIIOHEHTbl UMEIOT OJIMHAKOBOE PAaCIpe/Ie]IeHHE OTKAa30B M SIBIISIOTCS HE3aBUCHUMBIMM, HAJEXK-
HOCTb CHCTEMbI MOKHO OLIEHUTH C UCIIOJIb30BaHUEM OMHOMHUAIBLHOTO paclpeaeeHusl.

AHanus fepeBa HEUCIIPABHOCTEHN MPEJICTaBISIET METOA I€AYKIIMH, KOTOPbII COCPENOTOUYEH Ha
HEXKEJIAaTeIbHOM COCTOSTHUM CHUCTEMBI, IPU KOTOPOM HCIIOJIb3YyeTCs JOrMyecKas JIOTUKa A o0be-
TuHEHus Habopa coObITHH 0oJiee HU3KOTO YPOBHS. DTOT METOJ aHaIM3a MO3BOJISIET MPEACTABUTH
U OLICHUTh pa3n4yHble KOMOMHAIIMK COOBITHI, KOTOPBIE MOTYT NPUBECTU K OTKa3y CUCTEMBI, C Lie-
JIBIO OIpe/IeTICHHs] BEPOATHOCTH BO3HUKHOBEHHS ATHX COOBITUI. COOBITHS CBA3aHbI IPYT C JPYroM
C HCIIOJIb30BAHUEM JIOTUYECKUX IEMEHTOB, BKitouas 3neMeHT AND, snement OR u nunHamunde-
cKue 31eMeHThl. JneMeHT AND akTuBUpyeTCsl TOJBKO B Cllydae, €Clid MPOUCXOAST Bce cOOM BXO-
HBIX COOBITHH, B TO BpeMs Kak 3neMeHT OR akTuBUpyeTcs, ecii XOTs Obl OJHO U3 BXOJHBIX COOBI-
TUH aKTUBUpPYETCA. DTO MPUBOAUT K TOMY, YTO CYIIECTBYET COOTBETCTBHE MEX]IY AMArpaMMaMH
FTA u RBD: snement AND cooTBeTCTBYeT HapaijienbHOl KoHpHUrypamnuu, a anemeHT OR — mo-
CJIeIOBAaTEIbHON KOH(DUTYpaLUH.

3aximouenue. B aToit pabore ans onpenenenus HaaexHocTh WSN HCIIonb30Baics TpU METO-
7la OTpEJIeNIEHUs] HaJIeKHOCTH (ITPOrHO3UPOBAHUE HAJICKHOCTH, OJIOK-CXeMa HAJIeKHOCTH U aHaJIU3
JiepeBa 0TKa30B). Bo-nepBbIX, MPOrHO3 HA/IEKHOCTH ObUT BBIMOJHEH KaK JJIi KOPHEBOI'O y37a, TaK
U JJI CEHCOPHOTO y3J1a C UCIOJB30BaHUEM TPEX Pa3INYHbIX PYKOBOJCTB M0 HAJIEKHOCTH.

[TepBsIii 5Tan OIEHKH OBLT MPOBEIEH C UCTONB30BaHUeM pykoBoacTBa Telcordia SR-332, pe-
3yJNbTaThl YKa3bIBAIOT HA HU3KYIO YACTOTY OTKA30B JJI KaXKJ10M MOJCUCTEMBI U3-32 OTHOCUTENILHOM
IIPOCTOTHI U HAJMYUS OTPaHUYEHHOI'O KOJMYECTBA KOMIIOHEHTOB KaK B CEHCOPHOM, TaK U B KOpHe-
BOM y3JIaxX.

Ha BTOpOoM 3Tamne aHanm3upyeTcsi HaJeKHOCTb, MOITYYEHHAsl MPU HCIOJIB30BaHUU JBYX pa3-
JUYHBIX KOHQUTypalui, CO3JaHHbIX C HCIOJIb30BaHUEM KOPHEBOI'O y3/1a U y3J1a JaTYhKa, KOTOpbIe
ObUIM MTpOaHATM3UPOBaHbI paHee. /|1 aHanM3a Ha CUCTEMHOM YPOBHE Ba)KHO OTMETHUTH, UTO BpeMs
JI0 OTKa3a CEHCOPHBIX Y3JIOB MPUHUMAETCS 3a cliydaiftHple BenuuuHbl [ID (He3aBucuMBbIE U OfMHA-
KOBO paclipeieIeHHbIe). DTO MPEeANoNIoKeHHe 000CHOBAHO TeM (aKTOM, U4TO KaKIO0e yCTPOHCTBO
MMEEeT TaKoe K€ pacrpeziesieHue BEpOATHOCTEN, KaK U JAPYrue, ¥ B TO )K€ BPEMS UX MOKHO CUHUTATh
B3alMHO HE3aBUCHUMBIMH.
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[Tocnennum sTamoM ObUT pe3ynbTaThl aHaIM3a JIepeBa HEHCIPABHOCTEW, aHAIM3 TPEThel
KOH(Urypalnuy, OCHOBaHHOH Ha pacloyIOKEHUH Y3JI0B Ha KOHTposMpyeMol rantanuu. Kondury-
panus OblUta pa3paboTaHa M peaan30BaHa IIyTeM pa3feieHUs TEPPUTOPHUHM Ha TPU CEKTOpa, HO,
B OTJIMYME OT TMOPUIHON KOH(PUIypaluy, TPU CEKIMH B3aUMOAEUCTBYIOT JAPYT C APYIOM, CO3/1aBast
HACTOSILYIO TYEHCTYIO CETh.

IToka3zaTenu HaleXHOCTU MPOAHAIU3UPOBAHHBIX KOH(MUIYypaluii Ha CErOJHAIIHUN JEHb sB-
nsiercss HauMeHee d((GEKTUBHON ¢ TOYKM 3pEHUS HaJIeKHOCTH, YeM Yy THUOPUIHON KOH(HUTypanuu
B KOHIIE )KM3HEHHOTO IIUKIIA.

B Oyaymux wuccnenoBaHusix OyayT pacCMOTpPEeHBI MpoOJieMbl B 30HaX MOKpbITHA WSN
U IPeATIOAKEHUN YPPEKTUBHOTO PEIIEHUS CYILECTBYIOUIMX MPOOIeM U BBI30BOB B ATOH 00J1aCTH.
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VIIK 004
PA3PABOTKA MTHO®OPMAIIMOHHOW CUCTEMEI
«YUET 3AKA30B ITEYATH»

Aodpamosnu A.C., npenoaaBareib, bakyaun A.1O.
Kys6acckuii rocygapcTBeHHbIN TexHuueckuil yausepcutet umenu T.d. 'opbayesa,
¢umman B r. [IpokonbeBcke, (1. [IpokonbeBck, Poccuiickas deneparius)

Annomayun. B oaunoti pabome npedcmasien npoekm uH@GOPMAYyUOHHOU cucmemsl « Yuem
3axkazoe neuamuy. Llenv npoekma 3axnouaemcs 6 paspadbomre KOMNIEKCHO20 UHCMpYyMeHma OJis
a¢hpexmueno2o ynpasnenus npoyeccom 3aKkazos u npou3eo0cmea neuamu.

Knroueswie cnosa: ungopmayuonnas cucmema, C# WinForms .Net Framework, yuem neua-
mu, 3aKazvl, NPUHMep, NIOMMep, pAcXo0OHble MAMEPUAbl, OUASPAMMA.

Annotation. This paper presents a draft of the information system "Accounting for printing
orders". The aim of the project is to develop a comprehensive tool for effective management of the
order and print production process.

Key words: information system, C# WinForms .Net Framework, accounting for printing, or-
ders, printer, plotter, chart.

B nocnennee Bpemst punuan Ky3['TY akTUBHO pa3BHBaET CBOIO JIESATEIBHOCTh B 00J1aCTH 00-
pa3oBaHUs ¥ HAYKH, CTPEMSCH K MOBHIIICHUIO Ka4eCTBa O0YUEHHUS U PACIIUPEHUIO CIIEKTpa MPeIoC-
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TaBJISIEMBIX YCJIYT JJISi CTYACHTOB. B KOHTEKCTE 3TOr0 CTPEMIICHUS aKTyalbHOCTh CO3JaHUS WH-
(bopMaIMOHHOI CHCTEMBI y4eTa 3aKa30B IeYaTh CTAHOBHUTCS 00JIee OYCBHTHOM.
» [lepen HadaaoM pabOTHI MBI OTIPECIIUIN KOHIICTIIIUIO PAOOTHI:
* Pa3paboTka IuiaHa peayu3aliy MPOeKTa U ONPEICIICHUE ATAIOB €0 BHITIOJTHECHUSI.
» [IpoexktupoBanue 0a3bl JaAHHBIX;
= Pa3paboTka moap30BaTeNbCcKOro HHTEpdeiica;
* Pa3paboTka QyHKIIMOHAILHOCTH CUCTEMBI;
» TectupoBaHue u OTJIaJIKa.
Jlnst pa3paOoTKH MPOEKTa s UCIOIB30BA:
» CVYB/] SQL Server Management Studio 2019 mo neckoiapkuMm npuunHam. Oumman Kys-
I'TY yxe ucnonezyer CYBJ] SQL Server st XxpaHeHUs! JAHHBIX WM UMeeT HHPPACTPYKTYpy Ha OcC-
HoBe SQL Server, To Bei00op SQL Server Management Studio (SSMS) 2019 6yner noruuabiM. SSMS
o0ecreunBaeT MOJIHYI0 COBMECTHMOCTD M y100HOe ynpaBieHue 6azamu nanabix SQL Server.
= CpenctBo paspabotku Visual Studio 2022 ¢ ucnomws3zoBanuem s3bika C# m Win-
dows Forms.
* Visual Studio 2022 npenocTaBiseT MOIIHbIE WHCTPYMEHTHI pa3paboTku, a s3blk C#
B couetannu ¢ Windows Forms o0ecrneunBaeT ymoOHOE co3iaHue rpaguvecKoro IMoJb30BaTelb-
ckoro uHTepdeiica 111 HHPOPMAITUOHHON CUCTEMBI.
PaccmoTpum paboTy B crucTeMax MO3TAIHO:
Ha pucynkax 1-2 mokazanbel HHTEPEHCHI CUCTEMBI IIPH IIEPBOM 3aITyCKe.

N S
o~ 00

X £
ABTOopHM3anmua
Beeaure mornu:
Albakulin
BeeguTe mapons:

¥ MoxazaTs napons?

EXO[

HeT vueTHDH 3amicH? Co3aTh aKKavHT!

Pucynox 1. Aemopuzayus nonvsosamens npu 3anycke UC
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BeemuTe norun:

Beegure mapons:

[ IMokazaTes napomne?

PETMCTPALIMA

ABTOpHIaIMg

Pucynox 2. Ilepexoo na gpopmy «Pecucmpayusy

Bxog eminonden! X

Yenex

Pucynox 3. Bennvisaiowee coodujenue npu ycneuHom 6xooe

Ha pucynke 4 npexacraBieHa riaBHas ¢popma, Ha KOTOPOM MpeACTaBIE€Hbl TAKHE JIEMEHTHI
Kak Tabnmna «YCTpoicTBa» B KOTOPOH 3aperuCTPUPOBAHBI YCTPOIMCTBA s TIeUaTH B yCiaoBus (u-
mmana Ky3['TVY B ropone IIpokonbsesck.

Tak xe Ha (opme Haxoaarcs KHONMKU «Jl00aBuTHY, «Ymamute», «OOHOBUTHY», «IKCHOPT

B PDF» u Link-label «3aka3b1», «Pacxoansie MaTepuansly Npu HaKaTHH HA KOTOPbIE, TPOUCXOAUT
[epexo Ha COOTBETCTBYIOLINE (DOPMBI.

—y
® 20
¥YerpoiicTea:
Yo TexHonorua MakcumansHei [ara Mokyriu [laTa oKoHuaHWe ER _ Lata KpaitHero
TNazepHan ~
Brother HL1210W Taseprian ~ A 12.12.2023 10.12.2025 TT4GEY2WEP 20.01.2024
HP Laserlet M111a TNasepHan ~ A 12122023 11.04.2028 Th3R4nDOmSnDw 22032024
3akaznl
Tlo03BHTE O0HOBHTE Ynanute Sxcmopt 8 PDF
PacxonHele maTepuans
e

Pucynox 4. Ilepexoo na enasnyro gopmy
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[Ipu HaXkaTMM Ha KHONKY /J100aBUTh

JI0OaBJICHNE YCTPOMCTBA.

IPOHUCXOAUT Tepexo] Ha (GopMy, Tlie OCYIIECTBISCTCS

Beeaute mapky :

BeeauTe aaTy OKOHUaHWA rapaHTuu:

(

Beegwnte mogenk:

BribepeTe TEXHOAOTHMID NeYaTtk:

WrCepenc

Beeaute AaTy NOKYNKKM YCTROMWCTEA:

Beeaute cepuiiHbIA HOMEp:

Beegute gaty TO:

Nodasaesme 10}

Pucynox 5. Ilepexoo na gpopmy «Jobasnenuer

IIpu HaxkaTuu Ha KHONIKY «OKcnopT B PDF», oTkpeiBaercs npensaputenbHbiil npocmotp PDF

JIOKYMEHTA.

o MpeasapuTentHelii npocMoTp

& O~ 0 M@ @ e

Pantom PZ502 Nasepran

Brother HL-1210W

HP Laseret M111a Nasepran

ElE =

YcTpolcTBa:

12122023 12922027

12122023 1092 2025
12.12.2023 11.04 2028

STHR-3EZW-908A-
7340, 12.02 2024
TTAGEYZWEP 20.01 2024
Th3R4nDOmSnlw 22032024

AxTyansHo Ha: 28.anp, 23:22 Page 1

Pucynox 6. Ilpedsapumenvuwiti npocmomp PDF ghatina
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=3

PDF

Y ETROWCTES

Pucynox 7. Cozoannwiil ¢haiin

B Ycrpoiicreapdf x +

@ oaiin C:/Users/111/Desktop/Ycrpoiictea.pdf

YcTpoicTBa:
—— o |Rlara Kpaisero
Pantom P2502 Nasepran A 12122023 12122027 SEap EMA0BA 1202 2024
Brother HL1210W Nasepuan AL 12122023 10122025 TTAGEY2WEP 20012024
e LasecietMiT1a Nesspran M 12122028 11.04.2028 ThIRAnDOmSnOw 22032024
AxTyanbHo Ha: 28.anp, 23:25 Page 1

Pucynox 8. Ilpocmomp cozdannozo PDF ¢paiina

Bazosan PuKcHpoBaHHan
CrommocTs Hanfiaska

Daralonyserian3: NataBenonHerua Tun Pabote OBwanCroumocTe Cratyc

Bawyman An... |~ |03.04 2024 14.04.2024 Kcepokonma |~ | 100,0000 w44 144,0000 Beinonxen ~
Konppawos ... |~ | 10.04.2024 19.04.2024 Mevats ~ | 100,0000 ~ | 100 200,0000 Brpouecce v

Ut

id Pvo___ Snexipor Homep  Ampec

1 BrinonHeH 1 Meyate 1 BawynaH... jshdghjs... +798524.. 50netr.
2 B npougcce 2 Keepokonua 2 Komppa... kkkkkg... +798577.. Whemay..
3 Ynanén

Pucynox 9. Ilepexoo na ¢popmy «3axazwry

Ha dpopme «Pacxomnbie MaTepuaisy go0aBieHa kKHomka «Co3aarh rpaduk, Py HAKATHH Ha
KOTOPYIO MBI MOYEM CO03/1aTh IrpaduK, U C TIOMOIIbIO eMeHTa «Radio-button» BeIOpaTh THI qUa-
rpaMMBbl, KOTOopas Oyzaet 6osee yao0Ha sl MpOCMOTpa.
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PacxopHsle MaTepHaIbI:

) Haumerosanne Matepwana Lena3aEmnmuyMarepuana  Eannmualismepenun MocTasiwmek KonwyectsoHaCknane
1 ToHep Hi-Black 1270,0000 Lr WiCepeuc: ~ (14
2 Tonep NetProduct 700.0000 WWr WiCepauc w12
3 Bymara SvetoCopy 500 350.0000 W Ink Market ~ |10
4 Kaptpiax Brother 2600 ctpa... 50,0000 lr Ink Market (12
5 Kaptpnax nasepHeit Cactus... 565,0000 lr WiCepeuc: ~ (3
~ v

Marepuan

I Series1 »

ToHep NetProduct 3500
Bymara SvetoCopy 500 10000
Kaptpimx Brother 2600 ... 2000
Kaptpnax nasepHent C... 5000

O Type 1 O Type 2 O Type 3

Pucynox 10. Ilepexoo na popmy «Pacxoouvie mamepuanvi»

12000

10000

Tonep NetProduct Kaptpnox Brother 2600 cTpanny
Touep Hi-Black Bymara SvetoCopy 500 KapTpuok nazepHem Cactus 2600

() Type 1 () Type 2 O Type 3

Pucynox 11. Cozoanue epaghuxa. Tun epagpurxa Ne3
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Kaprpunox nazepHeiii Cactus 2600

KapTpuox Brother 2600 cTpaHuy, — |

Bymara SvetoCopy 500

ToHep MetFroduct —

Tonep Hi-Black —

0 2000 4000 6000 BOOO 10000 12000

Type 1 Type 2 Type 3

Pucynox 12. Tun epaghuxa Ne2

12000

10000

5000

6000

4000

2000

Touep NetProduct Kaprpuox Brother 2600 cTpanny
Tonep HiBlack Bymara SvetoCopy 500 KapTpuox nazepHwn Cactus 2600

Type 1 Type 2 Type 3
Pucynoxk 13. Tun epaghuxa Nel

B pa3paboTaHHOM MpOEKTe, OXBATHIBAIOIIEM YYET 3aKa30B I€YaTH C HCIOJIb30BaHUEM WH-
(hopMaImoOHHON CHCTEMBI, OBLITH JOCTUTHYTHI 3HAUUTEILHBIE PE3yJIbTaThl. Peanu3anus JTaHHOU CHC-
TEeMBbI TIO3BOJIMJIA YIYUIIUTh 3((HEKTUBHOCTh YIIPABICHUS MPOU3BOICTBEHHBIMU MPOIIECCAMU H OTI-
TUMU3HPOBaTh pecypcesl punmnana Kys['TY.

Ucnons3oBanue SQL Server Management Studio 2019 obecrieunsio HE TOIBKO HAJIEKHOCTh
U cTabuIbHOCTh paboThl ¢ 0azoi maHHbIX SQL Server, HO W MMPOKUN CHEKTP (QYHKIIUOHATIBHBIX
BO3MOXXHOCTEH IS yIpaBlieHUs JaHHBIMU. JTO MO3BOJIMWIO OoJee 23EeKTUBHO OPraHU30BaTh MPO-
[IeCC y4deTa 3aKa30B, KOHTPOJISI OCTAaTKOB MaT€pUaIOB U aHAIN3a CEOECTONMOCTH.
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VJIK 004
) PA3PABOTKA AHC )
«3AKA3 M VUET MTO MIPHOBPETEHHOT'O HA TIOIOTYETHBIE CPEJICTBA»

Abpamosnu A.C., npenogasarenb, Kongpamos ILE.
Ky3zbacckuii rocynapcTBeHHbIN TexHU4Yeckuil yHuBepcurer umenu T.@. ['opbauesa,
¢unman B r. [Ipokonsescke, (r. [Ipokonbesck, Poccuniickas denepanusi)

Annomayua. B oannou pabome npedcmasnen npoekm HUC «3saxaz u yuém MTO npuobpe-
MEHHOMY Ha nooomuémuule cpedcmear onsa guruana Ky3I'TY & 2. [Ipoxonvescke. [Ipeocmasnena
KOHYenmyaibHas Mooeilb pabomvl cucmemsl, a makdice epagpuyeckuti unmepdghetic uHGopmayuoH-
HOU cucmemsl ¢ nosichenuem Konyenyuu pabomwt UC.

Knroueswie cnosa: ungopmayuonnas cucmema, C# WinForms .Net Framework.

Annotation. This paper presents the project of the IS "Ordering and Accounting of Logistics
Purchased with Accountable Funds™ for the branch of KuzSTU in Prokopyevsk. A conceptual model
of the system operation is presented, as well as a graphical interface of the information system with
an explanation of the concept of IS operation.

Key words: automated information system, C# WinForms .Net Framework.

WNudopmannonnas cucrema (MC) ans 3akaza u yu€ra MaTepHasoB, TpyJao3aTpar u o06opyo-
BaHusa (MTO), npuoOpeTéHHbIX Ha nMoAoTYETHBIE cpenacTBa. Tak xe MC mpemgocraBisieT BO3MOXK-
HOCTb CO3/1aHUS OTYETOB M YEKOB, /I OTYETHOCTH U MPO3PAUYHOCTH TPaH3AKIUi, CBA3aHHBIX C 3a-
Ka30M 000pyIOBaHUS.
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Kpurtepun, no koropsm Harra UC MoxeT ObITh MOJIE3HOI:

* D¢ddexTuBHOE ympasneHue 3anacamu: Cucrema MO3BOJIMT BECTH YYET U KOHTPOJIb 3a
3aracamMy MaTepualioB U 000PYI0BaHUs, MPUOOPETEHHBIMH HA MOJIOTYETHBIE CPENICTBA. DTO TO3BO-
JUT U30€XaTh HEAOCTATKA MM M3JIMIIKA 3allacoB, ONTUMHU3UPOBATh MPOILECC 3aKYINOK M CHU3HUTH
CBSI3aHHBIC C HUMH 3aTPAaThl.

* Vuér 3aTpaT u Oromxeruposanue: MIC mo3BonuT BecTu y4yé€T 3aTpar Ha NPUOOpETeHHE
MTO Ha noI0TY4ETHBIC CPEICTBA, YTO B CBOIO OYEpeab OOJIEruuT OO KETHPOBAHUE U TUIAHUPOBA-
HUE (PUHAHCOBBIX MOTOKOB.

» KonTponb ucnonp3oBanus cpeacts: Cuctema OyneT OTCIEXHUBATh, KAK U HAa YTO HC-
HOJIB3YIOTCS MOAOTUETHBIE CPEACTBA. JTO MO3BOJIUT BBIIBUTH M INPEIOTBPATUTh HEHaJJIeKallee
WM HEpalMOHAIbHOE UCIOJIb30BAHUE PECYPCOB.

* Ananu3 >QQPeKTUBHOCTH U pe3yabTatuBHOCTU: MIC 1MO3BOIUT NMPOBOAUTH aHANU3 (-
(EKTUBHOCTH HCIIOJIb30BAHUS IMOJOTUYETHBIX CPEACTB, BBIABIATH YCHEIIHbIE M HEI(P(PEKTUBHBIC
npoeKTh! Wi 3akynku MTO u npuHUMAaTh COOTBETCTBYIOLINE MEPHI.

®opmupoBanue oT4€TOB U yeKkoB 1o 3akazy MTO: MC no3Bonut aBToMaTu3upoBaTh MpOLECC
dbopmupoBanus otu€roB o0 3akazax MTO Ha mogoTuérHbIE CpelcTBa. DTO BKIOYAET B ce0sl co3/1a-
HUE YEKOB, MOATBEPXKIAIOIINX MPUOOPETEHHE MaTepHANIOB, TPYA03aTpaT U 000pya0oBaHUsA. ABTO-
MaTH3alMs 3TOro Mpolecca MO3BOJIUT COKPATUTh BPEMs Ha COCTABJICHHE JOKYMEHTAallUH, YMEHb-
IIUTH BEPOSTHOCTh OMIMOOK M OOJETYUT ayJUTOPCKUNA KOHTPOJIb. Takwe OTYETHI M YeKH MOTYT
ObITb HEOOXOANUMBI JJIsi BHYTPEHHETO y4&€Ta U KOHTPOJIA, a TaKXKe AJIS B3aUMOACHCTBUS ¢ KOHTPO-
JUPYIOIUMH OpraHaMU ¥ CTOPOHHUMH 3aWHTEPECOBAHHBIMU JIUIIAMH.

Jlnist pa3paOOTKH MMPOEKTa Mbl HCIOIb30BAIIH:

» Xoctuar SprintHost Ha ocHoBe CYBJ] MySQL B cBsI3U ¢ €ro mpeuMyIiecTBaMu st
pa3pabaTbIBa€MOro IMPOEKTa, a UMEHHO BO3MOKHOCTh JI0CTyIa K JaHHbIM ¢ jroooro 1K npu Hanu-
9UM WHTEPHET-COCIMHEHUS, MPOCTON A3bIK 3ampocoB MySQL, ynoGusiii noctyn k CYB]] gepe3
Opayzep B nanenu PhpMyAdmin 6e3 Heo0X0AUMMOCTH YCTaHOBKHU JomoaHUTEabHOro 110.

= CpeactBo paspaborku Visual Studio 2022 ¢ ucnonb3zoBanuem si3pika C# u Windows
Forms. Visual Studio 2022 npenocTaBiisieT MOILIHbIE HHCTPYMEHTHI pa3paboTkH, a s36lk C# B code-
tanuu ¢ Windows Forms obGecrieunBaet y100HO€ co3aaHue TpauuecKoro Moiab30BaTeIbCKOTO WH-
tepdeiica 11 HHPOPMALIMOHHOMN CUCTEMBI.

PaccmoTpuM paboTy B crcTeMe MO3TaIHO:
Ha pucynkax 1-2 nokazansl uaTepdeiic nHpopMalOHHON CUCTEMBI.

®,

iz

ABTOpM3aUWA

(Q_‘ | Favelk |

() [sensed| | @5
Bxon @

Ewe Het akkayHta?

Pucynox 1. Aemopuzayus nonvszosamens npu 3anycke UC
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Q'

S

Peructpauws

R l NovbliPolzovatel |

@ Iponoldlyavxodal |

Pernctpauusa @

PucyHOK 2. Peeucmpauwz HOB6020 nojibzoeamelist

85 [nasHan dopma — O ot

2

CoTpYAHUEM KoMMiekTyowme Xpanuanwge yekos

Pucynox 3. I'nagnuas gpopma 0ns Hagueayuu no NPUILOACEHUIO

VY4€r COTpYAHHMKOB, a TaK e WX Jo0aBieHue U ynanenue. JlobaBineHue Wi yJaneHue CoTpy/-
HUKa MOBJICYET 32 c000i M3MEHEHUE TaHHBIX B 0a3e maHHbIX. [Iporece mokazaH Ha pucyHkax 4-6.
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ad CoTpyaHUEN

3anuch Y¥NpaeneHwe 3anMcamMmn
ono: | | ID Corpyarmea: ||
Moa: | V| ¥OanuTh
Pons: | v|
omkrocts: | v]

JoBaEWTe 3anMch

Pucynox 4. @opma « Compyoruxuy

B8 Corpyarmin

JaHHble yonewHo gobasneHsl B Tabnuuy CoTpyaHukn!

MNon: |”Y*“‘°“ v | ‘ ¥aanuTb ‘
Paoae: |I'lor|:aoaa1‘er|: v |
JonkHocTs: |Eman1-ep - |

| JA0BaBEKTE 3aNWCk |

Pucynox 5. Jlobagnenue nogoco compyonuxa
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©

ﬂ CoTpyaHukK

D F10 Man Pone DNomkHocTs
Kongpawoe Mas... | mMyxcrof Apgrmmnuctpatop | AgMUHMCTpaTop
2 FankuH Makcim ... | Myxcroi Monezosatens ByxranTep
3 Mupocnasos Ba... | myxckoR Monezosatens Byxrantep
"
>
JaHHbe yEnelWwHo yaanedes U3 Tabnuusl CoTpyaHUER
BJIEHWE 3aMMCAMK
ou0; | TPy Hka:
Mon: | ™ | | ¥aanute |
Ponb: | v |
JonwHOCTL: | V|
‘ AoBaBuTe 3anuce |

Pucynox 6. Yoanenue cywecmsyrowezo compyonuxa

VYuér 06opynoBaHus, a TaK e J100aBIeHNEe KOMIUIEKTYIOLUINX WIK UX yaaieHue. JlobaBieHue
WIN yAajeHne 000py10BaHus MOBJICUET coO0M N3MEHEHNE JaHHBIX B 0a3ze maHHbIX. [Iporece moka-
3aH Ha pUCyHKax 7-9.

Haumerosanme_ke Bpenp CrpaHa_nponssog KonuwuecTso CrommocTe
3 Kecmom mick S... | Seagate KiTai 2 12187.00
2 Kafens-UTP-4P-.. | Lapp Kabel BretHam 14 3038.00
-
3anuce YnpasneHue 3anMcaMm
Hawmeroratme: | | o: [ ]
Konuyecteo: | |
Bpenz | "l | ¥aanuTe |
CTpaHa npoussoauTens: | V|
CTOMMOCTE: | |
| AoBaBuTs 3anNKce |

Pucynox 7. @opma «Komnnexkmyowue»
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HaumeHosaHme ke BpeHn Crpara_npowssoa KonwvecTso CrommocTs

Kecmiwin puek 5. | Seagate Kiatain 2 12187.00
2 KabBene-UTP-4P-... |Lapp Kabel BreTHam 14 3038.00
-
*

JaHHele yonewHo 4o6asneHel B Tabauuy KomnaekTyowme,

3anuce YnpaeneHwe 3anucamm
HaumeroeaHme: |)Kecmun LMCK | o l:l
Kommuecreo: |1 |
Bpena: |Toshiba v| | ST |
CTpaHa npoussoauTena: |BbeTHaM v|

CTOMMOCTE: |4599 |

| JAoBaEUTE 3anuck |

Pucynox 8. Jlobasnenue nosoeo 0b6opydosarus

HaurmeHosaHue ke Bpeng Ctpava_npowzecg KonwuecTso CroumocTs

[ HKectawit guek S... | Seagate KiTan 2 1218700
2 Kafens-UTP-4P-... |Lapp Kabel BretHam 14 303800
3 Kectomi mck Toshiba BeetHam 1 4559,00
-
x

JaHHBl2 YCNeWHo yaaneHel W3 Tadanus KomnnekTyowme,

3anunce YnpaeneHwe 3anucamm
HanmeHoBaHKe: | | D-
Konuuecreo: | |
Bpenz | v| | ¥Ooanute |
CrpaHa NpoW3BoaMTENR: | V|
CTOMMOCTE. | |

| JobaeuTs 3anMce |

Pucynox 9. Yoanenue obopyooeanus

dopmupoBanue OTYETOB MO 3aka3y M yuéty MTO c¢ nomoursto 6ubnuoreku DVG Printer.
[Tponecc mokazan Ha pucynkax 10-11.
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@ Mevats
2 Kal Owme
- BriGepuTe npuHTER
M OneMote (Desktop)
M OneMote for Windows 10
< >
Coctosnne:  OTkniouer Meyats & Pain Hacpoitka
Manka:
KommagHTapuii: Hait npurTep...
[anasoH cTpaHuL lzl
Tekywan Yucno kormia: 1 3
®Bee @ cTpaHMua
() Buigenerie Pazofpats no Konmam
HaumeHoBaHKE: O Crpaus: l:l
Konuuectso: BeemATE HOMED CTDEHML! MW AMENa30H jﬂ jj jﬁ
Bpen I: ctpaHwy. Hanpumep: 5-12
Crpana npowssoauTena:
| Meyats || Ommena ||I'h-M&MTu
CTOMMOCTE: T

| NoBaEWTE 3aNKck |

Pucynox 10. Ilpoyecc ghopmuposanus omuéma no saxasy u yuémy MTO

5 Mpeasapurenshsii npocmetp [m} X

&0 -0 M @@ @ e Crpaaua| 113

Ouért 3akaza MTO,npuobpereHHoOro Ha NogoTYeTHbIe cpeacTBa

o ! Epera (Crpana_nponssoanrens Kanwsecrao [S—
ecTri puck S5O eagate wrad 2 1218700

KaBen-UTP-4P-SOLID-GY-
LIGHT-100

||.app Kabel |Bumaw| 14 '3038.00

AkTyanbuo wa: 28.anp, 23:38

Pucynox 11. [lpedsapumenvhwiili npocmomp omuéma

dopmupoBanue 4ekoB 1o 3akazy MTO, a Tak ke mporecc uX MpocMOTpa U yJIajeHHus C 1o-
MolIbIo popMbl «Xpanunuiie yekoBy. [Iporece nmokasan Ha pucynkax 12-15.
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HaumeHoBaHue_ike BpeHn CrpaHa_npouszsog KonwuecTso
Kecwuid gack 5. | Seagate Kiatait 2
2 KaBens-UTP-4P- . | Lapp Kabel BeeTHam 14 3038.00

Y¥eegomneHue

o Yek ycnewHo chopMUpoEaH
3anucs
HanmeHoBaHKe: |
KonwuecTeo: | [
Bperg | W | | YAanure ‘
CTpaHa npoussoamTens: | ~ |
CTOMMOCTR: | |

| J0obBaBuTe 3anMcs ‘

Pucynox 12. Yeeoomnenue o ycnewnom ¢popmuposanuu yexa

OTKPBITE Yek YAANUTE Uek

Pucynox 13. @opma «Xpanunuwe uekoe» 0 NPOCMOMPA U YOdieHUs 4eK08

283



= _S- Xpaunnnme YEKOB

chek 01.04.2024 10.49.25 pdf
chek 28.04.2024 11.50.58 pdf
chek 30.03.2024 03.03.28 pdf

@ 28 anpens 2024r. [ERd

chek 30.03.2024 03.03.37 pdf
Chek Shablon docx

©ain yenewHo yaaneH,

OTKPBITE UK

YAANWTE Yek

Pucynox 14. Yeeoomnenue o yoanenuu gaiina uexa u3 OupeKmopuu nPUio#CeHusl

DUNAAN KY3ITY er. MNpokonbesck

Uex Ne 234

3akasunk Cenueepcto EareHwii Banepbesud

1. Seagate Metcin guex SSD 12187 x 2
2. Lapp Kabel Kabene-UTP-4P-SOLID-GY-LIGHT-100 3038 x 14

[lata 3akasa
03.03.37>

HUTOro:

<30.03.2024

= 66909

hitip: Mpri kuzs

Pucynox 15. Cdhopmuposannutii uex

B 3aximouennn pa3paboTaHHOTO MPOEKTa BaKHO OTMETUTH, UTO pa3paboTka u BHeapenue VIC
JOJKHBI OBITh aIallTUPOBAHBI K KOHKPETHBIM MOTPEOHOCTSIM U OCOOEHHOCTSIM OpraHu3aluu, odec-
neynBasi THOKOCTh U BO3MOXKHOCTh MacIiTabupoBaHus B OynymieM. Takoil MpoeKT He TOJNBKO IO-
BBICUT YPOBEHb YIPABICHUS U KOHTPOJISL, HO U CHENAeT IPOILECChl 3aKka3a 1 yuéra Oosiee mpo3pad-

HBIMH, 9TO Oy/eT CriocoOCTBOBATH OoJiee 3(PPEKTUBHOI IEATETHPHOCTH OPraHU3allNu.

Cnucok nurepaTypsl:

1. Abramovich, A. The rationale for the development of a method for assessing the roof con-
ditions of mine workings in the conduct of actual mining using the method of geoinformation anal-
ysis / A. Abramovich, Yu. Stepanov, Ju. Kretschmann // E3S Web of Conferences: The conference
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proceedings Sustainable Development of Eurasian Mining Regions: electronic edition, Kemerovo,
25-27 wnostopst 2019 roma. Vol. 134. — Kemerovo: EDP Sciences, 2019. — P. 01001. — DOI
10.1051/e3sconf/201913401001. — EDN TYETZK.

2. AbpamoBuu, A.C. O60ocHOBaHHE HEOOXOAMMOCTH BHEAPEHHS HOBBIX CIIOCOOOB pacyera co-
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YK 004.8
YAT-BOTHI: UHTEJUIEKT ITPOTUB HHCTPYKIIUIA

AsaronuH 10.A., Ko:xkamxaposa M.K.
ExubacTy3ckuii MH)KeHEepHO-TeXHUYECKUI MHCTUTYT uMeHH akaaemuka K.M. Carnaesa,
(r. Dxubacty3, Pecnybnuka Kazaxcran)

Annomauun. B cospemennom mupe uam-60muvl CmaHo8amcs 6ce 6o0ee NONYISAPHLIM UHCHI-
PyMeHmoMm 0 omoenog npooadic. OHu mo2ym omeeyams HA 60NPOCHL KIUEHMO8, K8ANIUpuyupo-
eamv aUObL U Oadxce HazHayamsv ecmpeuu. Ho xakout mun yam-ooma ayduie 6ce20 noOXooum OJis
sautezo busneca? B smoiu cmambe Mbl paccmompum yam-060mos ¢ UCKYCCMBEHHLIM UHMELIeKIMOM
(UH) u 6e3 neco, a maxowce ux naocvl U MUHYCHL.

Kntoueswvie cnosa: yam-6om, niamgpopma, 0ocmynHocms, y000OCmMeo, NepcoHaIu3ayus, as-
momamuzayus, UHopmayus, UHMeIeKm, NPOSPAMMUPOBAHUE.

Annotation. In today's world, chatbots are becoming an increasingly popular tool for sales
departments. They can answer customer questions, qualify leads, and even make appointments. But
which type of chatbot is best suited for your business? In this article, we will look at chatbots with
and without artificial intelligence (Al), as well as their pros and cons.

Key words: chatbot, platform, accessibility, convenience, personalization, automation, infor-
mation, intelligence, programming.

Otnmume yaT 60Ta ¢ UICKYCCTBEHHBIM MHTEIUIEKTOM OT YaT 60Ta 0€3 NCKYCCTBEHHOTO MHTEIIIEKTA.

Yar 00T — 3TO CKpUNT KOTOPBI OTBEYAET Ha 3apaHee IOTOBBIE BOIPOCHI, TOMOUTHUK B pPY-
TUHHBIX 3a7adax. Yar-00Thl aBTOMATU3UPYIOT U YCKOPSIOT PYTHHHBIE OU3HEC-TIPOIIECCHI, YKOHOMS
BpeMA U JCHBI'M KOMITaHHUH. [TossBieHue 4ar-00TOB CTaJIO HACTOAIIMUM IMPOPBIBOM B o0JIacTu Kiu-
€HTCKOT'0 CepBHCa.

Ecte xoHeuno u Yar 0ot ¢ HCKYCCTBECHHBIM HWHTCIUICKTOM M €CJIM €T0 MIpaBUIIBHO O6y’—II/ITB
MpoJaBaTh Balll IPOAYKT, TO OH Jake OyJeT JIydllle ONMBITHOTO MpojAaBIa. Tak ke M OH MOXKET 3a-
HUMAaTbCS MOJIEPKKOU KITMEHTOB JIJIs Balllell TPOTYKIIUH.

B 4eM ke pazHuIa MeXTy OOBIYHBIM YaT-00TOM U 4aT-00TOM C UCKYCCTBEHHBIM MHTEIIEKTOM.

Yar-60T 6€3 (MN):

= (OcHOBaHBI HA npeaonpeaCiICHHBIX OTBETAX U IHa6JIOHaX
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* He MoryT 00pabaThIBaTh 3apoChl 3a MpeielaMi CBOETO MPEIONPEAETICHHOIO KOHTEKCTA.

» OOBIYHO UMEIOT CTATHYECKUI (DYHKIIMOHAT U HE MOTYT 00yd4aThCs B MPOIECCE B3aUMO-
JICUCTBUSA C MOJIb30BATEISIMH.

= He tpeOyroT 60511100 00BEMa JAHHBIX TSI 00y4EHUS U PaOOTHI.

* OObIYHO MeHee THOKME M MOTYT ObITh MeHee 3((heKTUBHBIMU B 00pabOTKE 3ampocos,
TpeOyIONIMX aHAJIN3a €CTECTBEHHOTO S3bIKA UM KOHTEKCTA.

* He crnocoOHBI K ajantanyy K HOBBIM CLEHApusM U 3ampocaMm 0e3 mepernporpam-
MUPOBaHUS

» OOBIUHO OBICTpEE B pa3paboOTKe U pearn3aiuu

* HMeroT orpaHMYeHHYI0 CLIOCOOHOCTh 00PaOOTKH CIOMXKHBIX 3aIIPOCOB U CLIEHAPHEB

* MoryT OBITh MEHEE TOYHBIMH B IIPEIOCTABICHUU HH(POPMAITUH

* U3 3TOr0 MOXHO cenaTh BbIBOA 4TO 4aT-00T 6e3 MM — namHoro mpoiie B pazpaboTke
1 paboTaeT MadIOHHO M0 HHCTPYKITUSAM YTO IOBOJIBHO HE TUIOXO.

Yar-60t1 ¢ (UN):

* Mcnonp3yloT MalmmHHOE 00yUeHHE U aJrOpUTMBI 00pabOTKH €CTECTBEHHOTO S3bIKa IS
a/IanTalyy K HOBBIM CUTYaIUsIM U 3aIIpOcaMm.

* CnocoOHBI MOHUMATh U 00pabaThIBATh 3aIPOCHI MOJIb30BATENC HA OCHOBE MX CMBICTA
U KOHTEKCTA.

* Moryr oOyudaTbcsi Ha OCHOBE HOBBIX JaHHBIX W OIBITa B3aUMOJACHCTBUS C TIOJb-
30BaTeJISIMU, YIIy4lllas CBOKO IPOU3BOIUTEIHHOCTD U aJaNTUPYSICh K U3MEHSIOIIUMCS TOTPEOHOCTSIM.

* TpeOyioT oOmUpHOTO HAOOpa MAaHHBIX JUII OOYYEHHUS M HACTPOMKH aJrOPUTMOB Ma-
IIMHHOTO 00yUYeHUSI.

* Bosee rubkue u crnocoOHb! 3 PekTrBHO 00pabdaThIBaTh CIIOKHBIC 3AMPOCHI, BKIIOYAs
BOIPOCHI C OTKJIIOHEHUSIMH OT TUITUYHBIX I11a0JIOHOB.

* MoryT aanTHpOBaThCS K U3MEHEHUSM B 3aIlpocax Mojb3oBareneil 6e3 HeoOX0qMMOCTH
MepenporpaMMHpPOBaHUSL.

* MoryTt notpe6oBaTh 00JbIlIe BpEMEHU HA Pa3pabOTKy U3-3a HEOOXOAUMOCTH OOyUEHUS
MOJIEJIN ¥ HACTPOUKH aIrOPUTMOB.

* MoryT 00pabaTbIBaTh CIOKHBIE 3aIIPOCHI, BKIIOYAsK 3aIIPOCHl C MHOKECTBEHHBIM CMBIC-
JIOM ¥ KOHTEKCTOM.

* CnocoOHBI TIPEAOCTABIATh 00JI€e TOUYHBIE U PEJICBAHTHBIC OTBETHI Ojarojapsi aHaIU3y
KOHTEKCTa M CMBICJIA 3aIpoca.

N3 storo moxkHo caenarh BeiBOJ uTo Yar-60T ¢ UM — HamHOrOo mydmie oObr4HOro yaT 00Ta,

Bellb OH OyAeT paboTaTh C KaXIbIM IOKYNaTelIeM OJHOBPEMEHHO M paboTaTh C KaX/IbIM WHJU-
BUJYQJIBHO TI0 €T0 3armpocaM. DTH XapaKTEPUCTUKU TIOMOTAIOT JIy4Ille TIOHSATh, KAKUE BO3MOKHOCTH
UMEIOT YaT 0OThI C HCKYCCTBEHHBIM MHTEJUIEKTOM I10 CPaBHEHHUIO C TEMM, KOTOPbIE OCHOBAaHBI Ha
MIPEOTIPEICIIEHHBIX MTPaBHiIax M mabaoHax.

[TouemMy >xe 0 cuUX MOp HCMONB3YIOT yaT 60T Oe3 MU, ecnu yaT 60T C MCKYCCTBEHHBIM HH-
TEJUTEKTOM MOXKET aJIallTUPOBATHCS K 3allpocaM KJIIMEHTa W MOXET BBIXOJIUTH 3a PaMKH IIa0JIoHa
Y TIOJICTPAaUBAThCA MO/ KAXKIOTO KIMEHTA!

[Ipoctora B pa3zpabotke u BHenpeHnuu: Yar-60Ter 6e3 U mporie B pazpaboTke U HE TPEOYIOT
00JBIIOT0 00BEMA aHHBIX AJs 00ydeHHUs. JTO MO3BOJSET KOMIAHUSIM ObICTpee 3alyCTUTh TaKue
OOTBI Ha PHIHOK.

OrpanndeHHbIl QyHKIHMOHAT: J[7I51 HEKOTOPBIX 3a/1a4 ¥ OM3HEC-TIPOIIECCOB JOCTATOYHO MPEIO-
TIpe/IeIICHHBIX OTBETOB W IMI1aboHOB. Harpumep, ecin 4aT-00T HCHONB3YeTCs TOJBKO JUTS MPEIOCTaB-
nenus 6a30Boi MH(POPMAIK 0 KOMITAHUH WM TIPOIYKTE, OH MOXKET XOPOIIIO cripaBisThes 6e3 .

Huskas croumocts: Pa3pabotka u mojuepxkka yar-60tos 0e3 I moxer ObITh Oosiee JemieBoit
0 CPaBHEHHIO C pa3pabOTKOM U 00ydeHneM OOTOB C UCMOIh30BAHUEM UCKYCCTBEHHOTO MHTEIUICKTA.

KouTposnb Hag noBenenueM 0ota: B HEKOTOPBIX cilydasiX KOMIaHUU MPEIIOYUTAIOT UCIIOJb-
30BaTh 4ar-00Thl 0e3 U, 4T00bI METh OONBIIHIA KOHTPOJIb HAJ TeM, Kak 00T B3aUMO-/IEHCTBYET
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¢ nonb3oBaresiMi. bes MU GoTel paboTatoT Oosee mpeackasyeMo U MEHee CKIIOHHBI K HEOXKHIaH-
HBIM HJIM HEXKENNATEIbHBIM OTBETAM.

Menbmue TpeboBanus K gaHHbIM: YaT-00T1hI 6€3 TN He TpeOyroT 60b11oro o0bemMa JaHHBIX
U1 0Oy4eHUs, 4YTO MOXKET ObIThb BaKHbIM (PAKTOPOM Uil KOMIIAHWH, y KOTOPBIX HET JIO0CTyIa
K OOJBIINM JaHHBIM WM KOTOPBIE HE MOTYT ceOe MO3BOJHUTh MOTPATUTH PECYpChl Ha cOOp U aHa-
JIU3 JaHHBIX.

B mupe, rne maput AMHAMU3M U TIOCTOSHHOE DPa3BUTHE, BBIOOp Mexny uar-0otamu ¢ WU
u 0e3 M cTaHoBUTCA HE MPOCTO BONPOCOM (DYHKLMOHAIBHOCTH, HO M CTPATErMUECKUM pEILEHUEM,
omnpeaenssonmM Oyayiiee Bamiero 6msneca. C ogHON cTOpoHbl, 4aT-00Thl ¢ M MaHAT CBOMM MHTEI-
JIEKTOM, CIIOCOOHOCTBIO K CaMOOOYYEHHIO U BO3MOXKHOCTBIO BECTH MEPCOHAIN3UPOBAHHBIC TUAJIOTH,
CO3/1aBasi HEOBTOPUMBIH OMBIT IS Kaxkaoro kiaueHta. C qpyroit croponsl, 4at-00tsl 6e3 M, cnoBHO
MyJpbI€ BETEPaHbl, OYapOBBIBAIOT CBOEH IPOCTOTOM, HANEKHOCTBIO M JOCTYIMHOCTBIO, CIIPABIIAACH
C PYTHHHBIMH 337ja4aMu ¢ 0€3yIpeYHOi TOYHOCTHIO. BBIOOp MEXay HUMH — 3TO HE OMTBA THTAHOB,
a MyJpbIi TaHell BO3MOXHOCTEH, IJie KaKIblid Iar BeneT K HOBbIM BepiuHaM. Bens MU, momoOHO
HCKYCHOMY CKYJIBIITOPY, M3BasieT U3 4yaT-00Ta IIEJEBp, CIIOCOOHBIH OYapO-BbIBATH U BJOXHOBIIATH.
A yat-60T 6e3 MU, cI0BHO BEpHbIM MOMOILIHUK, CTAaHET HAJESKHBIM (DyHIAMEHTOM, Ha KOTOPOM BbI
CMOXKET€ BO3BECTH IPOUYHBIA OCOOHSK Bailero OusHeca. VcTHMHHAs XK€ MyJIpOCTb 3aKJIIOYAETCS HE
B BbIOOpe mexay MU u 6e3 U, a B ymeHuun HaliTu HiealibHbIN OanaHc, coueTas uX YHUKaJbHbIE Tpe-
umymiectsa. [lycts yar-601s1 ¢ MM cTanyT BamyMy poOBOJHUKAMU B MUD [IEPCOHAIM3ALIUMY U TITy0O-
KHX CBsi3eM C KiIMeHTamH, a 4ar-00Tbl 0e3 MM — omopoil B pemieHnu MoBCelHEBHBIX 3aj1ady. Benpb
B 3TOM COI03€ IPOTUBOIIOJIOXKHOCTENH KPOETCs KII0Y K YCIEXy, BEIYLIUl K HOBbIM FOPU30HTaM Ipo-
nBeranus. [lomHure, BBIOOp Beeraa 3a Bamu. M B Balmx pykax — cuiia COTBOpUTH Oynyuiee, rae M
U MPOCTOTA CIUIETYT HEPA3PhIBHYIO HUTh, BEAYILYIO K BEpPILIMHAM IIPOJIAXK.

Cnucok auTepaTypsl:

1. What is a Chatbot?: https://chatbotsmagazine.com/the-complete-beginner-s-guide-to-
chatbots-8280b7b906c¢a.

2. The Ultimate Guide to Chatbots: https://www.drift.com/platform/chatbots/.

3. How to Build a Chatbot: A Complete Guide: https://chatbotsmagazine.com/the-complete-
beginner-s-guide-to-chatbots-8280b7b906c¢a.

4. Al Chatbots: The Complete Guide: https://chatbotsmagazine.com/.

5. The Benefits of Using Al Chatbots: https://www.forbes.com/sites/forbesbusinessdevelop-
mentcouncil/2023/07/18/customer-support-using-ai-chatbots-for-efficiency-and-empathy/.

6. How Al Chatbots Are Changing the Way We Interact with Businesses: https://www.inte-
raction-design.org/literature/topics/chatbots.

7. Rule-Based Chatbots: The Basics: https://www.codecademy.com/article/what-are-chatbots

8. The Pros and Cons of Rule-Based Chatbots: https://madewithweb.com/law-firm-essential-
guide-to-machine-learning-chatbots/pros-and-cons-of-rule-based-vs-ai-chatbots/.

9. When to Use a Rule-Based Chatbot: https://www.lineate.com/blog/the-difference-between-
rules-based-vs.-machine-learning-chatbots.

10. Al vs. Non-Al Chatbots: Which Should You Choose?: https://www.drift.com/plat-
form/conversational-ai/.

11. How to Choose the Right Chatbot for Your Business: https://gethelp.drift.com/s/artic-
le/How-to-Build-Chat-Bots-Best-Practices.

12. The Future of Chatbots: Al vs. Non-Al: https://www.drift.com/press-releases/drift-
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VK 519.62/64
OBPATHAS 3ATAYA JJIS1 YPABHEHUSA ITIEPEHOCA BJIATI'UA:
PABPABOTKA METOJA HAXOXKXJIEHUA HEU3BECTHOI'O TIAPAMETPA

Axuiuen T.B.l, PoicOaeBa H.B.z, PoicOaiiyibl B.}
1EKI/I6aCTy3CKI/H71 MH)KEHEPHO-TEXHUYECKUM MHCTUTYT UMeHH akanemuka K.M. Cartnaena,
(r. Dxubacty3, Pecrrybnuka Kazaxcran)
2Ka3aXCTaHCKo-BpI/ITaHCKI/H71 TEXHUYECKU YHUBEPCUTET,
(r. Anmmarsl, Pecriybnuka Kazaxcran)
3Me>1<z[yHapoz[an7I YHHUBEPCUTET HHPOPMAIIMOHHBIX TEXHOJIOTHIHA,
(r. Anmmarsl, Pecriybnuka Kazaxcran)

Aunnomauyusn. B nacmosweii pabome (Ha ochoge uzMepeHHbIX OAHHBIX) pa3paAdOAMbI8AONCsL
umepayuoHHsle Memoowl Haxodxcoenus napamempos enazu D(W) = BeEW, A. Umepayuonnas
cxema pacuema peanuzyemcs uepes 61yl epaouenmuyio cxemy. Cuauana oughghepenyuanvhas na-
YANbHO-Kpaesas 3a0aua 3aMeHaemcs pasHOCMHbIM AHAI020M, HA OCHO8e KOMOPO20 CMPOUMCS CO-
NPANCEHHAs pasHOCmHas 3a0aua. Fcnonb3ys npsamyro U COnpAd#CeHHYI0 pasHOCMHYIO 3a0ayy, 6bl8o-
osamcs umepayuoHHvle )oOpMyIvl pacuema Heu38eCmublX napamempos Ho4eul.

Knrwouesvie cnosa: nenuneiinoe ypaguernue oughgysuil, ypaguerue Annspa, npamas pazHocm-
Has cxemMa, CONPSNCEHHASl PA3HOCMHAS CXeMd, Umepayus, anpuopHvle OYeHKU, CXOOUMOCHb.

Annotation. Krroueswie cnosa: In this paper (based on the measured data), iterative methods
for finding moisture parameters D(W)=Be(E*W), A. The iterative calculation scheme is imple-
mented through an explicit gradient scheme. First, the differential initial boundary value problem is
replaced by a difference analog, on the basis of which the conjugate difference problem is con-
structed. Using a direct and conjugate difference problem, iterative formulas for calculating un-
known soil parameters are derived.

Key words: nonlinear diffusion equation, Haller equation, direct difference scheme, conju-
gate difference scheme, iteration, a priori estimates, convergence.

Bgenenne. Maremarndeckue Mojienu 00JIbLION YaCTH MPUPOAHBIX NPOLIECCOB OCHOBBIBAIOTCS
Ha KOHUEMIMH CILNIOMHON cpenbl [1]. AHanmu3nupys HU3BECTHBIE MOJIENH IIEPEHOCA BIIarH, aBTOPHI [2]
CUMTAIOT BO3MOKHBIM MPHUHSATH CIEAYIOUINE JOMYIIECHUS: BIAaronepeHoc B MOYBE Pa3BUBAETCS MO
JeWCTBUEM KalUJUIPHBIX U TPABUTAILIMOHHBIX CHII.

B 3aBucHMOCTH OT IBUYKEHUS BJIard BJIAYKHOCTb TPYHTA MOXKET U3MEHATHCS MO-pa3sHoMy. Ec-
JIM BJara JABUraeTcs OT OOJIBILEro B HANpaBJIEHMH MEHBIIET0, TO MPOLECC epeHoca Biaru OMHuChI-
BaeTcsl ypaBHeHHeM Puuapaca. BeiBaroT M Hao0OpOT Bilara JBUraeTcsi OT MEHBLIETO B CTOPOHY
0oJbIIero. OTO SIBICHUE MOTYYHIIO Ha3BaHue 3 dekra Amiepa. B ypaBHeHue BnaronepeHoca BBO-
JUTCSI TIONPAaBOYHBIN YJIEH, KOTOPBIM YYUTHIBAET BJIArONIEPEHOC B NMOYBOTpyHTax. Moaens Aiepa
nMeet Bun 3, 4].

ow  a ow ow
e Q(DE—FAaxat)’
rae A — ko3¢ GUIMEeHT TPOMOPIIMOHATHHOCTH.

[Topucras cpena onuchIBa€TCA B OCHOBHOM KakK CIUIOIIHAs Cpeaa, CBOMCTBA KOTOPOW HE BBI-
paxaroTcs 4epe3 CBOMCTBA COCTABISIOIIMX 3JIEMEHTOB, @ ONMCHIBAIOTCS HAa OCHOBE MOKa3aTesew,
YCPEIHEHHBIX B HEKOTOPOM 00BEME.

[TouBa xapakTepu3yeTcsi CBOMCTBOM BIArOEMKOCTH — CIIOCOOHOCTBIO y/IEPKUBATh HEKOTOPOE
KOJINYECTBO BJIard, HE CTEKAIOUIEH B HUKENEXKallue CJIoU. BoAHBIN pekKUM MOYBBI 3aBUCUT OT €€
CBOMCTB, a TaKK€ KJIIMMAaTUYECKUX U MOTOJHBIX YCIIOBUM.
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IToyBa-BepXHUM IUIOJOPOAHBIA CIIOM 36MHOM IOBEPXHOCTH, & PAaBHO U IOACTWIAIOIINE €€
TPYHTBI, MPEJACTABISAIOT CO00M Tpex(da3HyI CTPYKTYPY, COCTOSIIYIO M3 TBEPAOHW (asbl, KHIKOU
¢da3pl u rasza (Bo3myxa).

OpnHa U3 MPOCTHIX MOJENEH TEOpHH MEepeMElIeHHs Bjaru B Mo4YBe 0a3upyeTcsl Ha pelieHUuu
ypaBHEHHsI BOJHOTO OajlaHca IMOYBEHHOr0 MpoduiIs ¢ MOMOUIbio ypaBHeHUs [lapcu M ypaBHEHUs
HepaspbiBHOCTH (YpaBHeHue Puyapica).

Bropoit pyHnameHTanbHbIA (HPU3HUECKUN 3aKOH, HEOOXOIUMBINA IS MOJICTHPOBAHUS JIBHIKE-
HHUS BJIard B IMOYBE — 3aKOH COXpaHEeHus BemecTna [1].

®dusnyeckuil cMbIci ypaBHEHUs Puuapzca sBiseTcs 3aKOHOM JBM)KEHMs BOJbI B I1OYBE. 3a-
naBasi HeOOJIbIINEe MPOMEKYTKH BO BPEMEHU B BEPTUKAIBHON KOOPAMHATE ISl 2JIEMEHTAPHBIX CI10-
€B, MOXHO OIIPENIEIUTh PacIpeie/ieHUe BIAXHOCTH, B TIOYBEHHOM MPO(HIIE C y4ETOM HaudaIHbIX
YCJIOBHH, MOCTYIUICHHS OCAJIKOB M ITOJIMBOB, BOJAOIOTPEOICHNS pacTeHUH U Tak faiee [3, 5].

[Ton B1aronpoBOJHOCTHIO MOYBBI IOHUMAIOT €€ IMPOBOAMMOCTH 10 BIMSIHUEM I'PaJUEHTOB
noteHnuana nouBeHHoil Biaru [4]. KoadduuueHT BIarompoBOJHOCTH 3aBUCUT OT BIAXKHOCTH
[IOYB: YBEJIMYUBAETCS C YBEJIMUYEHUEM €€ BIAXKHOCTH U JOCTUIA€T MAaKCUMyMa BO BJIArOHACHIIIECH-
HOM mouBe. B aToM ciiydae ero Ha3bpIBalOT KO3PPUIIMEHTOM (DUITBTPALIUU, HO TIPUMEHSETCS 1Jis He-
HACBIIIEHHOW BOJIOW IOYB.

3aKOHOMEPHOCTH 3aBUCUMOCTH MOKAa3aTelNeil BIaronpoBOJIHOCTH OT BJIAXHOCTH MOYBBI OTIIHU-
YaroTCA JISl pa3IMYHbIX THIIOB IMOYBHI [6].

B Hacrosimiee BpeMs MONy4arOT IHUPOKUE paclpacTpaHEHHE MOJIYYHII METOAbl MaTeMaTuye-
CKOT'0 MOJICJIMPOBAHUS BJIArOMPOBOAHOCTH, Harpumep [7, 8].

B cBsi3u ¢ 3TUM, HEKOTOpBIE HCCIEAOBAHNS OPUEHTUPOBAHBI Ha COBEPIICHCTBaHKE UH(POpMa-
LMOHHBIX OOecrevyeHne 3ajady aBTOMAaTU3alld U YIPaBIEHUS BOAHBIM PEXHMMOM MO4YBHI [9]. DTO
BO3MOYXHO O0ECHEYUTh MyTeM NPUMEHEHHUs ONTUMU3AIMOHHBIX allfOPUTMOB, UCTIOJIB30BaHUS pac-
YETHRIX 3HAYCHUH W crpaBouHbIX 0a3 maHHBIX (B/l), COBpEeMEHHBIX METOJOB B 00JIACTH MOHHTO-
pUHTa BBOJHOIO pPEXHMa MOYBBI C MPUMEHEHHEM aBTOMATH3MPOBAHHBIX WHCTPYMEHTAIBHO-
M3MEPUTENIbHBIX TEXHUYECKUX CPEICTB JUCTAHIIMOHHOTO 30HaAupoBanus [10].

[Tog KOMIBIOTEPHBIM 3KCIEPUMEHTOM MPUHITO NOHUMATh IKCIIEPUMEHT, B KOTOPOM B Kaye-
CTBE MCIIBITYEMOT0 O0OBEKTa BBICTYIIAET MaTeMaTH4ecKas MOJIEb, a B KaueCTBE BapbUPYEMbIX YC-
JIOBUH OMbITa MOTYT BBICTYIIaTh BHEIIHUE BO3JECUCTBUS, MapaMeTPbl MOJEIN WA aIrOPUTMBI pea-
JU3aIH OTJAEIBHBIX TOANpoIieccoB monenu [11, 12].

O6partHble 3a71a4un u3ydeHsl B padbotax [13-20].

O6parnas 3a1a4a.

DKCnepuMeHTalbHasl yCTAHOBKA U MATEMATUYECKOE MOJIETTUPOBAHUE 3aJaUH.

UToOB! KCIIOJIB30BATh OJHOMEPHBIE YPaBHEHUS BIAronpOBOJAHOCTH Mbl CO3JaJId KOHTEHHED,
n300pakeHHBINA Ha puc.l. BokoBbIe rpaHu KOTOPOTO BIArou3iIHpOBaHbL. TOPIIOBBIE CTOPOHBI KOH-
TellHepa 3aKpbIBAETCS MEIKUMHU CETKaMU MPSIMOYTOJIbHBINA (OPMbI, YTOOBI TPYHT WJIM [OYBa HE
CMOT TOKMHYTh KOHTeiHep. KoHTeilHep 3amonHseTcss TPYHTOM M TOPLOBBIE T'PAaHU 3aKPBIBACTCS
KpbllIkaMu. byziem uccrnenoBats npoiiecc nepeHoca Biiar B KOHTEHHEpe.

Ecnu cobmiofatoress yciaoBHsl BIarou30JIMPOBAHHOCTH BCeM OOKOBBIM TpaHSIM, TO IMPOILECC
MepeHoca BJIard B KOHTEHHEpE OMUCHIBAETCS OJTHOMEPHBIM YPaBHEHHEM BJlaronepeHoca

2

Oxot

BW_ d D(W)aW+A
ot  ox ox

,(x,t) €Q (1)

rae Q = (0, H) * (0, t;nqx)- H-1nuHa KOHTEHHEpA M300pakeHHOM Ha puc. 1.
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Left boundary

conditions ! Contact l_)gundary
, Wo We, conditions
Contoc bounder NN
LY L et ¢ s s R by O it bounday
0 & & L. A
Wo(t) We(t) Wel(t) Wr(t)

@® — sensor locations T

Pucynox 1. Buo cozdannozo xonmetinepa

B nHavanbHblli MOMEHT BpemeHM (t=0) Toraa 3amoiHsUIM KOHTEHHEpP MOYBOM CUMTAEM, 4TO
pacripeie/ieHue BiIark BAOJIb TOPU30HTAIbHOM OcH M3BeCTHBIM. OOBIUHO 3TO YCIIOBUE 3aIIMCHIBACT-
csl B BUJIE:

W(x, 0) = W,(x), X € (0, H) )

bynewm ucnons3oBare ycnosus Heiimana. Ha 1eBoil rpaHuiie cuuTaeM, 4To BTEKArOUN TOTOK
OTCYTCTBYET. Takoe ycioBuEe paBHOCUIIBHO TOMY, UTO JIEBBII TOpEL] KOHTEHHEpa 3aKpbhIBACTCS TEIl-
JIOM30JIMPOBAHHON KPBIIIKOM. A Ha MpaBoil TpaHuIile 00J1acTh 3a7aeTcs BTeKaromuii moTok. To ecTh
MIPaBblil TOpPEL 3aKPhIBAETCS CETYATOM KPBILIKON, KOTOPAasi IPOIYCKAaeT BTEKAIOIIHNM MOTOK BO BHYT-
peHHuit yacTh o0aacTu. CkazaHHOE MOXKHO MTUCATh CJIEIYIOIUM 00pa3oM:

ow(o,t) ow 22w
o = 0, (D(W) T + Aa) lx=rr = f (), t € (0, timax) (3)

Ucnons3ys matemaruueckuit monens (2.1)-(2.3) Oyaem pemats Caeayonyo 3a1aqy:
OO6patHas 3agava. Vicronb3ys n3MepeHHbIe 3HAUEHUs BIIard Ha rpaHulle X=H B TeueHue anu-
TEIBHOTO BPEMEHH t =ty 0

wy (), t € (0, tnax) (4)
TpedyeTrcs pa3padoTaTh METOJ HAXOXKICHUS XapaKTEPUCTUKHU BIIaTH.
D(w) = Ee™W A.
JuckperHas 3aiayva:
Otpesok (0,H) nenum Ha N paBHBIX yacTei ¢ marom Ax = H/N, a otpe3ok (0, t,,qy) ACTUM

Ha M paBHBIX YacTel ¢ marom At = t,,,,,/m. B moctpoenHoi cerounoit oomactu

w={x;=i*Ax,t;=j*At;i=0,1,..,N;j=0,1,...,m}

Wzyuaetcs nuckpeTHbiit ananor 3agauu (1.1) — (1.3) [17]:

J¥1__j , , ,
Yi Vi _ j j+1 J+1\ =
Y (DUl )yl + A~ Yix,t )x ()
PIS
j+1 _ j+1 j+1__J
j+1 vl vl J+1 _ Yix Vix
Yix = Ax Vi = At

290



y? = Wy(x),i=0,1,...,N (6)

J+1 1 j+1 j+1

Yo =Y D(yN)yN 1 AV e = S
3aech yl-] 1 MpUOTMKCHHOE 3HAYCHUE W(xi, tj):VVi] 1
CornpsikeHHas 3aa4da

Hewussecnas Benwunna D (W) umapamerp A MIIETCS MTEPALMOHHBIM CIIOCOOOM. J[OMOIHU-
TEJIBHO 3a/1a€TCS M3MEPEHHOE 3HAYCHUE BJIATU Ha MpaBoy rpanuie odnactu X = H,

W/, j=01,..,m-1 (7)

Hckombie apaMeTpbl OIIPEACTIAOTCS U3 MUHUMYMa (byHKI_II/IOHaJ'Ia
2m
. . 2
_ j+1 _ j+1
K= Z(YN W, ) At
j=0

U3 (5) nmocne HekoTopbIX peoOpo3oBanue [13] BEIBOIUM CONPSKEHHYIO 3a/1ady:

U+ (D(Y UL -4 xUulgh) =0,

ixt

i=12.,N-1j=m—-1m-2,..,0,

ur=0, i=01,..,N, (8)
ul.=0, j=m-1m-2,..0
D(Y)) Ul —4 x Ul

Nxt

j=m—-1m-2,..,0

Merton pemienus oOpaTHOM 3aauu:

®yukuus D (W) onpenensiercs no gpopmyie (o Napauepy) D(W) = BefW

[ToaTomy nocatouHo HaiTh napamerpo B u E. Hamu Oblu mosydeHsl cieayronie pacuer-
HbIE (OPMYITBI

N m-1
B, = B, — ul(n)z Y2 s Ul x Ax s+ At
i=1 j=0
2m-—1 _
Epni1= En—po(n) —4— f tmax Z Z AR I efnY Ax * At
i=1 j=m

m—1

N
Apys = A, — ug(n)X Y2 x yl AxAt,
i=1 j=0

rae R = N5 Wo(x)Ax + X050 f7H At
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Hcnons3ys R — meton [ 13] BEIBOAMM TeopeMy: MyCTh MOCIEA0OBATEIIBHOCTD { K, } TakoBa, 4TO
K,>0n=0,1,..,
Kny1 — Ky + p(m)K, <0,
u(n)-nonoxurensHas BenuunHa. Torma Ky, 11 < K * exp(— Y-, u(s)).

Pesynbratel. MI3MepeHHbIE JaHHBIE O BIAXKHOCTU OBLTH MCIOJIL30BAHBI JIJISl PEIICHUST YUCIICH-
HOH 3a/1a4u MO HaXOXACHHUIO BceX KoddduimeHToB nponopuronanbHoctu (D, A). Bee uncnennsie
pacyeThl NPOBOJATCS ¢ marom 1o BpemeHu At = 10 min, KOTOpblid paBE€H BpEMEHU NEPUOIa U3ME-
penus. OO0mas IpoaoKUTEIHFHOCTh YMCICHHBIX AKCIIEPUMEHTOB paBHA O0IIEH MPOIO0IKUTEILHO-
CTU DKCIEPUMEHTAIBHBIX JAHHBIX, YTO COCTAaBIIAET 7 AHEW. B pe3yibrare HaHHBIE O BIAXKHOCTH
OBLTM pacCYMTaHbl B JUHAMUYECKOM MoBencHuH. Ha pucyHke 3 mokazaHo pacmpeneieHue Biard
B TeueHue nepuoga 7 nHe npu x = 0 m x = L.

0.6 N

I
,v,f("ﬂ'\ -m"‘l I
':v""! s _/Wi Il v, )‘I N _'" i !
0.5 L S ot £ e AR
! lig /oo J ' N L il |
i i ! ) . I i ik |
Al {! !i“- AN i L 5 i AN
Voon I : ooN L LA
0.4 L B A W V! ‘ i
: i A A
L '-/' AR W V
E \, '\. i W
\
S T P R — WO (t) === WL<t>
0.2 ;"::,l.'--'a‘“ “.:,,'..,:. ot S - '“.‘:“ "... Ay ww‘.h-.."‘ .-“‘,v""': . ‘:' 1
AP o : JHEE T Lo T ya
“u, :-. v ".“‘ :~ E RO ;- ‘,..‘“: :w"- ~". : %} » “_3“..“'.
S W oy w e » .
0.1r ’ e
0 1 2 3 4 5) 6
t [d]

Pucynox 2. Pacnpeoenenue sxcnepumenmanvhvix oaunvix W0 u WL ¢ meuenue 7 oneil

Munumu3zanus QpyHKIHOHANA TPOJOIKAETCS 10 TEX MOp, MOKAa OTHOCUTENIbHASI TOTPENTHOCTh
MEX/1y YMCIIEHHBIM PEIICHUEM UM KCIIEPUMEHTAIbHBIMU JAHHBIMU He nocturia 5.1%, uto B cBOrO
ouepe]b MOKA3bIBACT BIOJHE YAOBIETBOPUTENIBbHYIO TOUHOCTh. [IpoBepka aOCOMIOTHBIX OLIMOOK —
6.7%, 4NCIIEHHBIE PE3YNIbTATHl TAKKE COOTBETCTBYIOT HAIMM OXHJIaHUSAM. PUCYHOK 3 wiImtocTpHu-
pyer nsMmeHeHus napamerpa D B Teuenue 7 nHelt B Toukax x = 10cm, x = 20cm, u x = 30cm.
HecmoTpss Ha Hernajakue SKCIEPUMEHTANIBHBIE AHHBIE, YHMCICHHBIE DPE3YJIbTaThl IOKA3bIBAIOT
IJIaBHOE TIOBEJIEHUE, KOTOPOEe HEOOXOMMO UCCIIEI0BaTh B OyAylmux padoTax ¢ pa3ju4yHbIMU JIaH-
HeiMH. Ha pucyHke 4 nokasaHo pacnpezeneHue napaMerpa D mo JuiMHe KOHTEHHepa B MOMEHTHI
Bpemenn t = 2d,t =4dut = 7d.
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Pucynox 3. Pacnpeoenenue napamempa D ¢ meuenue 7 oueui 6 mouxkax x = 10cm, x = 20cm, u x = 30cm
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Pucynox 4. Pacnpeodenenue napamempa D no onune Konmeunepa 6 MOMeHmuvl pemeHu
t=2d,t=4du t=7d

3axitoueHue. B 3akiioueHrne MOXKHO CKa3aTh, YTO MCCIIENOBaHUS B 007acTH KO3 PUIINEHT-
HBIX OOpaTHBIX 3aJay JUIsl HEJIMHEHHBIX YpPAaBHEHUH CJelyeT CTUMYJIMPOBATh JAETalbHBIMU JKCIIe-
PUMEHTAIBHBIMUA W3MEPEHUSIMH, BKIIIOYasi, HaIpUMep, 3aMep3aHue, NOPUCTOCTh U T.J1. YTOOBI uc-
II0JI30BaTh OJHOMEPHBIE YPAaBHEHHUSI BJIATOIPOBOJHOCTH MBI CO3/1aJM KOHTEHHEP, CXeMa KOTOPOU
n300pakeH Ha puc.2, G0KOBBIE T'PaHU KOTOPOTO BIArOM3JIUPOBaHbl. TOPIIOBBIE CTOPOHBI KOHTEHHE-
pa 3aKpbIBAETCSI MEJIKUMU CETKaMU MPSAMOYTOJIbHBIA (OPMBI, YTOOBI TPYHT WUJIU [TOYBA HE CMOT IO-
KMHYTb KOHTeWHep. KoHTeliHEp 3amonHseTcs IpPyHTOM U TOPLIOBBIE TPaHH 3aKPBIBAETCS KPBIIIKAMU.
HccnenoBano oOpaTHast 3a1a4a npoiiecca nepeHoca Bilar B KOHTEHHepe.
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YK 004.025.14
BUBJINOT PAOMYECKHN OB30P JIUTEPATYPBI
C UCIIOJIB3OBAHUEM ITPOT'PAMMBI V151 BU3YAJIM3ALIUUA VOSVIEWER

I'eibmanosa 3.C., Xpamosa T.B., ®aiie3 A.B.
KaparanauHcknii HHIyCTpHAIBHBIA YHUBEPCUTET,
(. Temupray, Pecrrybnmka Kazaxcran)

Annomayus. /[laemcs onucanue, Kak npocpammuoe obecneuenue VOSviewer ucnonvsyemcs
0151 cucmemamusayuu u aHaiuza oubruoepaguueckux oannvix. VOSviewer obnecuaem ananus Ha-
VUHOU TUmepamypbul, 8U3YAIUSUPYSL CLONCHbLE Cemegble OaHHble, U KAK MO NOMO2aem Uccied08ad-
MesM blA6UMb KII0Uedble MEeHOCHYUU U HANpasiienus 8 unmepecyloujetl ux oonacmu.

Kniouesvie cnosa: cemesvie Oannvle, susyanuzayus, uHgopmayus, Kapma KIOYeblxX CJL08,
amanus.

294



Annotation. Describes how VOSviewer software is used to organize and analyze bibliograph-
ic data. VOSviewer facilitates the analysis of scientific literature by visualizing complex network
data and how it helps researchers to identify key trends and directions in their field of interest.

Key words: network data, visualization, information, keyword map, analysis.

[pn HanMcanuy Hay4YHBIX pabOT B HACTOSILEE BPEMS CTajla IMPOKO UCIOJIB30BaThCs POrpaMMa
VOSviewer — nporpamma, kotopyto co3nanu B Jleiinenckom yHusepceurere (KoponescrBo Hupmepnan-
Ibl), Ul KJIaCTEPU3allMU M CEeTEeBOro aHaimsa Oubmmomerpuueckoil nHGopmarmu. C MOMOLIBIO 3TOH
IpOrpaMMbl MOXKHO IIPOBOJUTH BU3yaJIM3aLMI0 OMOIMOMETPHUUECKUX CEeTel, TAKUX KaK CeTH COaBTOp-
CTBA, CETU LIUTUPOBAHMS U CETH COBMECTHOrO mosiBiaeHus. VOSviewer M03BOJSIET IPOBOIUTH aHAIIU3
Hay4YHOM JINTEPATyphl MO ONPEETICHHBIM T€MaM Ul BbIBICHUS IIPOOEIIOB B UCCIECAOBAHMSX, YITyUllle-
HUS COTPYIHHYECTBa M HMH(MOPMHUPOBAHUS O NPHHATHM pemeHuil. VOSviewer Takxke mNpeiaraert
(yHKUIMOHATIBLHBIE BO3MOYKHOCTH aHAJIM3a TEKCTa, KOTOPhIE MPUMEHSIOTCS JJIsl CO3/IaHUS U BU3yali3a-
LIUU CETEH NPU COBIAJICHUH BaYKHBIX TEPMUHOB, U3BJIEYEHHBIX U3 MACCUBA HAYYHOU uTeparypsl [1].

bubnuomerpruyeckuii aHaau3 HayYHBIX CETEN — 3TO UCCIIEI0BAHMS, KOTOPbIE IPUMEHSIOT Me-
TOJIOJIOTHIO OMOIMOMETPUYECKOTO CETEBOTO aHaIN3a JJIs U3YUYEHUs Pa3IMYHbIX HAyYHBIX Mojiel [2].
bubnuomerpuyeckuil aHaIu3 ¢ MIPUMEHEHUEM METO/IOB CETEBOIO aHajM3a B HACTOsILEEe BpeMs sB-
JsieTcs aKTUBHO Pa3BUBAIOLIMMCS HAyUYHbIM HallpaBlIe€HUEM, IPOTrPaMMHbIE HHCTPYMEHTBI U METO/IbI
KOTOPOT'O MOKAa3bIBAIOT CTPYKTYPY M 3BOJIOLUIO 3HAHUN HAay4YHBIX JUCLUIUIMH. AHAIMU3 MO KIKoYe-
BbIM CJIOBaM MO3BOJISIET MPOBOJUTH MCCJIEJOBAaHUE OJHOBPEMEHHOI'O MPUCYTCTBUS MCKOMBIX KIIIO-
YEBbIX CJIOB B PA3JIMUHBIX IMyOJIMKALUAX U TpapUUECKU COCTABIIAET BU3yalIM3allUI0 KapThl KIltOUe-
BBIX CJIOB, KOTOPYIO MOJKHO pacCMarpuBaTh Kak MOJENb CTPYKTYpPhI 3HaHUI B aHAIM3UPYEeMOH 00-
nactu. OH BKJIIOYAeT B ce0sl CHCTEMAaTHYeCKUN MOMCK, COOp M 0030p COOTBETCTBYIOIIUX HCCIIENO-
BaHUI, CTaTeil ¥ KHUT, OMYOJMKOBAaHHBIX B OIPEEICHHON 00JIaCcTH WM TUCIHUILIIHE.

Lens cocTaBiieHHs1 KapThl JIUTEPATYPhl — JaTh BCECTOPOHHUI 0030p TEKYIIETO COCTOSHHUS 3Ha-
HUIA 110 TeMe, BBISIBUTH MPOOEIIBI B JIMTEPAType U MOTSHIIMAIBHbBIE 001acTH Il OyIyIIX HCCIe0Ba-
HUM. JTa nporpaMma 0CoOEHHO MOJIE3Ha /I TeX, KTO CTPEMHUTCS IPOBECTH CUCTEMAaTHYECKUl 0030D,
pa3paboTarh UCCIeI0BATENILCKOE MPEUIOKEHUE WIIM U3YYUTh HOBbIE 00JIaCTH UCCIIEOBAHUI.

ITpu moctpoeHun OGUOIMOMETPUUYECKUX KapT HEOOXOIUMO BiaJleTh MH(pOpMaLUell U 3HaHUS-
MH O TOM, Kak pabortaer 6ubOnuomerpuyeckas ceTb. To ecTh s Hauana HeoOXOAUMO ONpPENEINUTh
OCHOBHBIE TE€MBbl MJIM HANPABJICHUS MCCIIEIOBAaHUM B paMKaX Hay4yHOM 00JacTH, 3aTeM HOHATh, KakK
9TH TEMbI/HAIIPaBIIEHUs CBSI3aHBI IPYT € IPYTOM U KakK MPOUCXOAMUIIO PA3BUTHE TEMbI HAYYHOTO HC-
CJIEZIOBAHUS BO BPEMEHHU.

Wtak, 1enbpio JaHHOM CTaTbU SIBISETCS MOCTPOEHUE KapThl KIIOUEBBIX CJIOB MCCIEI0BATEIb-
CKOT'O IOJISl IO TeME «YCTOMUMBOE Pa3BUTHEY, @ TAKXKE MPOBEICHNE aHAIN3a IIPOLECca TOCTPOCHUS
OMOIMOMETPUYECKON CETH CONMPUCYTCTBUS KIIFOUEBBIX CIIOB MPH MOMOULIM MporpaMMbl VOSviewer.
Jlns Hayasia ObUIO MPOAHATU3UPOBAHO MECTO IEKTPOHHOIO y4yacTHs B KOHTEKCTe Oosee pacrpo-
CTpaHEHHOH cdephl «YCTOWYMBOIO Pa3BUTUA», C UCIOIB30BAHUEM TAKHX KITIOUEBBIX CJIOB KakK «Yc-
TolunBOe pazBuTHe» (Sustainable development). MiMeHHO 3TH KJrO4YeBBIE CiiOBa (HOPMHUPYIOT
«UACHTUYHOCTHY TaHHON MEXAUCHUIUIMHAPHON obnacTH [2].

[Tporpamma VOSviewer yaenser oco0oe BHUMaHUe rpa@uuecKoMy MPeICcTaBIeHUI0 OUOIno-
METPUUYECKHX CEeTeH, YTO 3HAYUTENIbHO €€ OTIMYAeT OT APYTUX MOAOOHBIX KOMIBIOTEPHBIX IMPO-
rpamM. [lomydaercs, 4To mocTpoeHue cereil GUOIMOMETPUYECKOTO aHaIu3a MPOUCXOAUT MPH MO-
MOIIIM MHCTPYMEHTOB ceTeBoro anannza. @yHkuuoHanbHOcTh VOSviewer 0cCOOEHHO Mosie3Ha s
oTtoOpakeHus OONbIINX OUOIMOMETPUUYECKUX KapT B YAOOHOM JUIsl MOHUMAHHUS TOJIb30BaTENs BUJIE
[3]. Jns mocTpoeHwust ceTei — KapTupoBaHus qaHHbIX — VOSviewer HCIoib3yeT MeTo 0ToOpake-
Hus VOS [4] (visualization of similarities — Bu3yanuzarus cxoicts, aanee meton VOS). Pa3paboT-
yukH nporpaMmbl VOSviewer co3aainy 1Ba BapuaHTa KapTUPOBaHUS B OMOIMOMETPHUECKUX HCCIIe-
JIOBAaHUSIX — MOCTPOEHHUE KapT Ha 0a3e pacCTOSIHUN MeXIy 0ObeKTaMH U KapT Ha OCHOBE rpadoB.

VOSviewer cTpoUT OHOIMOMETPHUYECKYIO KapTy Ha OCHOBE MAaTpHIlbl COBIAJAEHUH (co-
occurrence matrix) — MaTpUIl COBMECTHOH BCTPEYAEMOCTH, KOTOpasi KJIACTEpU3yeT KIIIOUEBbIE
CJIOBa IO CTEMEHU TOr0, KaK 4acTO OHU BCTPEYAIOTCS BMecTe B OfHOHN pabore. Takum oOpasom,
KJIIOUYEBbIE ClI0Ba (hOPMUPYIOT TeMaThueckue kiacrepbl. [locTpoeHne kapThl mpeacTaBiser coboit
MPOIIECC, COCTOSAIIUN U3 TPEX ITAIOB [S5]: cHavasja BEIYMCIISIETCS MaTpHIlA MTOI00MS Ha OCHOBE MarT-
PHIIBI COBMAJICHHUM, TTOTOM CTPOUTCS KapTa MyTeM MPUMEHEHHUS MeTona oToOpaxkenus VOS k mat-
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pule moaooust U MOCIEAHUM 3Tal MOCTPOEHHas KapTa MepeMeniaeTcs, IOBOpaunBaeTcss U oToOpa-
xaercsi. Ha «kaprax Hayku», MpeICTaBICHHON HUXe, KJacTepbl MOMEYAIOTCs PAa3MTUYHBIMU IIBETa-
MU, pa3Mep KakKJ0ro KII0UYEBOTO CIIOBa ompeaenseTcs nokaszarenem «total link strengthy, T.e. cumbl
CBSI3U JTAHHOTO KJIIOUEBOTO CJIOBA CO BCEMU JIPYTHMMHU, a TUHUM OTPAXKAIOT CBSI3U MEXKIY ABYMS OT-
NebHBIMH KJTFOUE€BBIMU clioBamH [2, 3].

Hnst orbopa meranHpopmanuu u3 0a3bl JaHHBIX OBUI MCIOJB30BaH CIENYIOIIUH 3ampoc:
TS= ("sustainable development"). [Tepnon myOnukanuu Obu1 orpanuder 2015 — 2022 rr., HO B oc-
HOBHOM paboThl ObuIM omnyOnukoBanbl B 2015-2022 rr. Beero mo 3ampocy moaydeHo 671 Teic.
JIOKYMEHTOB.

«VOSviewer) M03BOJISIET MPOBOAUTH aHAJIU3 KIIFOYEBBIX CJIOB, B PE3YJIbTaTe Yero MpOBOJUTCS
OLIEHKa MHTEHCHUBHOCTH MCIOJIb30BAHMS OJHOTO TEpPMUHA C ApyruM. JlaHHBIN BUJ aHaIn3a OLEHH-
BACT COOTHOILEHHE APYT C JIPYroM OMOIMOMETPUYECKHX OOBEKTOB (KIIOUEBBIX CJIOB), UCXOAS U3
TOTO KOJIMYECTBA JIOKYMEHTOB, B KOTOPBIX OHH MPUCYTCTBYIOT OZHOBPEMEHHO (COMPHUCYTCTBYIOT).
Jlist TOCTpOeHHsI HAyKOMETPUUECKOM KapThl Jydine Oparh Te KIIOYEBBbIE CI0BA, KOTOPHIE BCTpeda-
I0TCSl B BBIOOpKE He MeHee 15 pa3, T.e. He0OOXOAUMO HCKIIIOYUTh TEPMHUHBI 3aIIpOCa, KOTOPbIE MPH-
CYTCTBYIOT TIOYTH BO BCEX JOKYMEHTaX M MOKET MPOM30MTH HCKakeHue Kiacrepuzanuu. [lpu mpa-
BUJILHOM COCTABIIEHUU DJIEMEHTOB TaKOW CETH (ITO KIIIOUYEBBIC CIIOBA) U OMPEACICHUS B3aUMOCBSI-
3eil MeXly HUMU (KIIFOYEBbIE CIIOBA MOTYT OJHOBPEMEHHO IMPUCYTCTBOBAThH B MyOJIMKAILIUAX) MONY-
yaeTcs ceTh (KapTa) U3 KII0YEeBBIX cloB. JI1000i THI BU3yalnu3aluy HUKOTAA He OyleT coBeplIeH-
HBIM, TTOCKOJBbKY pealibHas «CTPYKTypa 3HAHUID» MPEACTABISET COOOW HCKIIIOUUTENBHO CIOKHOE
SIBIICHUE U JISKUT 32 MpeJielaMU JTI000U ABYX- UM TPEXMEPHOW CUCTEMBbI BU3yalu3aluu [7].

Takum 00pa3zoM, BH3yanu3alusl pe3yJabTaToB MpEACTaBICHA HA pHUC. 1, rae pa3mep oObeKTa
oTpakaeT ero o0y cuiry cBszer («total link strength»), a mmpuHa nmuaMA — cuty cBsi3u («link
strength») Mexxay AByMs TEpMUHAMH.

B OuGmmomMeTpuyeckoM M HAyKOMETPUYECKOM aHAN3€ MOCTPOCHHE KapT M KiIacTepu3anus
9YaCTO HMCIIONB3YIOTCS BMECTE U UMEIOT aHAJIOTHYHYIO 1IEJIb — JaTh MPEJCTaBICHHE O CTPYKTYpE ce-
. OIHAKO, HECMOTPS Ha UX TECHYIO CBSA3b, METOJIbl CETEBOIO aHANIM3a U KJIacTepPHU3alUU OTINYa-
I0TCsL Apyr oT Apyra [6]. B mporpamme VOSviewer peann3oBaHa BO3MOXKHOCTh OJJHOBPEMEHHOTO
KapTUPOBaHMs (IIOCTPOEHUS CETH) U KilacTepu3aluu (BbIIAEICHHE KIacTepoB B 3TOM ceTH). Takum
00pa3oM, OJJHOBPEMEHHO BU3YaJIU3UPYETCS HE TOJIBKO CTPYKTYpa CETH, HO U BBIJEIISIOTCS KIaCTePhI
BHYTpH 3T0i cetu. B VOSviewer HHTepakTUBHO MOXHO MEHSTH MapaMeTphbl, B TOM YHUCIIE MPeIo-
YKEHHBIE METOJIbI KJIaCTepU3aIlMu JJI1 BbIOOpa HAaMOOJIee MOAXOSAIETO METOAA, KOTOPBIA MO3BOIHUT
HAWTYy4YIIAM 00pa3oM WHTEPIPETHPOBATH BBIACISEMBIE KIACTEPHI.
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Pucynox 1. bBubnuomempuueckas kapma nyonukayuil 8 npeomMemHotl oonacmu « Yemotiuugoe pazeumuey
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B nporpamme VOSviewer BHe 3aBUCUMOCTH OT BBIOOpA METOJa CUeTa — MOJIHBIA WM (paKIu-
OHHBIN — BBIJIENIAETCS MATh KJIACTEPOB, KOTOPbIE OYEeHb MOX0XkKH (pHc. 2). Jlake MOXKHO OTMETUTh, YTO
IpY BU3YaJIbHOM HCCIIEAOBAHMM OHM TPAKTHUECKH HMIEHTHUYHBI. Ha pricyHke 2 pas3Hble KJIacTepsbl
MIPEACTaBICHbl Pa3HBIMU IIBETOBBIMH PEIICHUSIMU. AHAIIU3 MO3BOJISIET BBIIEIUTh HECKOJIBKO KilacTe-
POB, KOTOpPBIE MOKHO YCIIOBHO 0003Ha4MTh Kak «MH(pacTpykTypa» (3enensiii), «[IpuHsaTue HOBBIX
TEXHOJIOTUI» (KENTHIN), «YrpaBineHue» (cuHui), «Ydactue» (kpacHbiii) U «Pa3Butue» (uonero-
BhIi). [Ipn Bu3yanu3amwu oubimmoMeTpudeckoii cetu B mporpamme VOSviewer pazmep oObekTa (KITto-
YeBOE CJIOBO HA KapTe) 0003HAYaeT ero MOJMHYIO CUITY CBSI3€il, a TONIIMHA JIMHUHN U PACCTOSTHUE MEXTY
JBYMS1 KJIFOUEBBIMH CIIOBAMH — CHITY CBSI3€H MEXIY STUMHU 00bEKTaMU (TEPMUHAMHU).
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Pucynoxk 2. bubnuomempuueckas kapma nyonuxayui 8 npedmemuou oonacmu « Yemouiuugoe pasgumuey
(ucmounux: «PubMedy, uncmpymenmapuii: VOSviewer, memoo: Keyword Co-0ccurence)

WHTepnipeTanus K1acTepoB OCHOBAHA HA BCTPEUYAIOLIMXCS B HUX KJIFOYEBBIX CIOBaX, OJHAKO,
ClIeZlyeT OTMETUTb, YTO JaHHOE Pa3/IeleHHUE JOBOJIBHO YCIOBHO, OCKOJIBbKY M KJIACTEPhl, U TEPMHU-
HBI B3aUMOCBSI3aHBI.

Ocobennoctpio kimactepa «HMHppacTpykTypa», 0003HAYCHHBIM 3€JI€HBIM I[BETOM, SIBIISIETCS
ero «TeXHUYECKU» YKJIOH B MPHBS3KE K MpoOJeMaM HENpepbIBHOTO pa3BUTHA. JlaHHBIN KiacTep
MOKHO OXapaKTepH30BaTh KaK HMCCIENOBaHMS B cepe yCTOHUMBOro pa3BuTus. BTopoii kiacrep —
«[IpuHATHE TEXHONOTUI», KOTOPBIH OTMEYaeTcs XKENTHIM I[BETOM OOBEIUHSET B cebe JTOBOJIBHO
OOLIMPHYIO TPy paldoT, MOCBSIIEHHBIX (haKTOpaM MPUHATUS U UCIOIB30BAaHUS HOBBIX TEXHOJIO-
I'Uii B pobiemMax yCTOHUMBOro pa3BUTHA. Takue paboThl, Kak MPABUIIO, HOCAT IMIIUPUUECKUH, Kay-
3aJIbHBIM U KOJIMYECTBEHHBINH XapaKTep M UCHOJb3YIOT HECKOJIBKO JOMUHUPYIOIIUX TEOPETUYECKUX
mozeneit — Technology Acceptance Model (TAM), IS Success Model, UTAUT Model u ap. Oco-
Oy10 poJib B paMKax 37IeCb IPUOOpETAaeT KOHLENT JOBEPHsl, KOTOPBII CBA3aH U C APYTMMHU TeMaTH-
YeCKMMU HampaBiIeHUSIMH.

Knacrep «Ympasnenue» (cuHHi 1IBET) OObEIMHSET IPYIIITY KOHIIETITOB, CBSI3aHHBIX C MTPOOIEeMOit
yIpaBlieHUs] HTHHOBALMSAMHU U TU(PPOBBIMU TpaHCHOpPMALUSIMH B IpolsieMax pa3BUTHUS YCTOMYMBOIO
pazButusi. CBoeoOpa3Hyro MPOMEXYTOUHYIO, U B UY€M-TO MHTETPaTUBHYIO POJIb UTpaeT Kiactep «Pas-
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BUTHEY», KOTOPHIX OXBaThIBAET MPOOJIEMATHKY aIaNTallii U WCIONb30BaHUS HOBBIX TEXHOJOTHUH, UX
BIIMSIHUS HAa Pa3BUBAIOIINECS CTPAHbI, YCTOMUMBOE PA3BUTHE U «HEMIPEPHIBHOE YITYUIIICHUE.

Knactep «Yd4actue», KOTOpBIA, COOCTBEHHO, U HAXOAUTCSA B IEHTPE aHAIIN3Q, B ILIEJIOM, CO-
CTaBJISIET JIOBOJIbHYIO IIMPOKYIO Tpynny KoHIenToB. OH OKa3bIBaeTCs OMMKe K «YMPaBICHUIOY
B IPOOJIEMATHKE YCTOMYUBOTO PA3BUTHS M OTKPHITHIX JaHHBIX, U TATOTEeET K «Pazsutuion u «llpu-
HSITHIO TEXHOJIOTHIN» B BOMPOCAaX MHKIIFO3UBHOCTH U PABEHCTBA.

Takum ob6paszom, mporpamma VOSviewer odeHb 00ierdaer paboTy UCCIEA0BATENS H YTO OCO-
OCHHO YI0OHO, SBJIIETCS OCCIUIATHBIM MMPOTPAMMHBIM MPOITYKTOM. UTOOBI TPOBECTH paCITUPEHHBIN
JTUTEepaTypHBIH 0030p HE HY)KHO 3aTpayMBaTh MHOTO BPEMEHH, IPOCTO HEOOXOIMMO COOpaTh JaH-
HbIE€ U TTIOCTPOUTH KapTy KJIt0UYEBBIX CI0B. [[locTpoeHne KapThl KIIOUEBBIX CIIOB SIBISETCS MPEABaApPHU-
TEJBHBIM 3TaIlOM JI0 IPOBEJICHUS CUCTEMAaTHUYE€CKOro 0030pa, OHO YCKOPSIET MPOLECC JIUTEeparypHo-
ro o030pa Mo HY)KHOM HaydyHOW TeMaTuKe. JTa KapTa SBISETCS CEThIO KIIFOUEBBIX CJIOB, OXBAThI-
BaIOIUX TCOPHIO, KOHIICTIIINH, MTOIXO/IOB 32 CUET BU3YaIM3AIMH KIFOUYEBBIX CJIIOB MPOOIEMHOTO I0-
Ji4. DTOT MOAXOJ SIBJISETCS AOBOJBHO MOMYISPHBIM JJIi MU3YYEHHUSI CTPYKTYPhI Pa3HbIX HAYYHBIX
JTUCIHUIUTMH U UCCIEA0BATEILCKUX TEMATHK.

[Tpu momoum VOSviewer MOKHO MOCTPOUTH KIIACTEPhI, KOTOpbIE Onarogapsi BU3yaJbHOMY
MIPEIICTABICHUIO TIPOOJIEMHOTO TIOJIsl Yepe3 KITFOUEBhIC CIIOBA CIIOCOOCTBYIOT (DOPMHUPOBAHUIO MIATOB
KCCIIEIOBAHMS 10 BBISIBIICHHBIM HaIIPaBJICHUSIM.

[IpuMeHeHne pa3HbBIX METOJIOB CYETa MOXKET OBITh BaXXHBIM M 0OOCHOBAaHHBIM B ClIy4ae I0-
CTPOCHHMS CeTeH Il IUTUPOBAHUH, CO-IUTUPOBAHMUM, OMONMMOrpapUUYECKUX COYECTAHHMM, TaK Kak
MOJXKET MPUBECTHU K TOJTYUYECHUIO Pa3HBIX PE3YIBTATOB.

Cnucoxk auTeparypsl:

1. Highlights. VOSviewer — Visualizing scientific landscapes. Available at: https://www.vos-
viewer.com/ Bpems o6parienus (29/03/2024).

2. Kabanov Y., Chugunov A.V., Nizomutdinov B. E-Government Research Domain: Compar-
ing the International and Russian Research Agenda //International Conference on Electronic Gov-
ernment. — Springer, Cham, 2019. C. 18-30.

3. Van Eck N.J., Waltman L. Software survey: VOSviewer, a computer program for
bibliometric mapping. Scientometrics. 2010, no. 84, pp. 523-538. Available at:
https://doi.org/10.1007/s11192-009-0146-3 Bpewms obpamenus (29/03/2024).

4. Van Eck N.J., Waltman L. VOS: a new method for visualizing similarities between objects.
Advances in data analysis. Proceedings of the 30th annual conference of the German Classification
Society. Eds. H.-J. Lenz, R. Decker. Heidelberg, Springer, 2007. pp. 299-306.

5. Van Eck N.J., Waltman L. Software survey: VOSviewer, a computer program for
bibliometric mapping. Scientometrics. 2010, no. 84, pp. 523-538. Available at:
https://doi.org/10.1007/s11192-009-0146-3 Bpems obpamenus (29/03/2024).

6. Van Eck N. J. et al. A comparison of two techniques for bibliometric mapping: Multidimen-
sional scaling and VOS //Journal of the American Society for Information Science and Technology.
2010. 61. Ne. 12. P. 2405-2416.

7. Su H.N., Lee P.C. Mapping knowledge structure by keyword co-occurrence: a first look at
journal papers in Technology Foresight. Scientometrics, 2010, no. 85 (1), pp. 65-79.

8. Bibliometric analysis of scientific networks. International laboratory for Applied Network
Research, Higher School of Economics. Available at: https://anr.hse.ru/en/soc_prj3/ (accessed 20
March 2023).

298



VJIK 004
AKHAPATTBIK-KOMMYHUKAIMSIBIK TEXHOJIOTI'MSIAP IIOHIH OKBITY
BIJIM AJIYJA BEJITICI3AIK XKAFJAUJIAPABI IHEITY 7KOJITAPBIHBIH BIPI

Epcyaranosa 3.C.L Epcyaranosa 3.C.2
! Axmer BaiiTypchiayiist atsinarsl KocTanaii oHipiiik yHHBEpCHTETI,
(Kocranaii, Kazakcran PecrryOimkacsr)
2TypalH-ACTaHa yHuBepcuteTi, (Actana, Kazakcran PecryOimkacsr)

Annomauyun. B cmamve kax cumyayus HeonpedeneHHOCMU paccMampudaromcs HeKOmopble
MpPYOHOCIU U3YYeHUsl npeOMema UHGOPMAYUOHHO-KOMMYHUKAYUOHHbIE MEXHOI0SUU 8 8Y3€e U NYMU
ux pewtenus. B xauecmee pewenus aeémopvl npeonazarom axmusHoe oOyueHue, KOMHbIOMepHbule
U obnaumvie MexHONI02UU 8 00YUEHUU.

Knrwouesvie cnoea: neonpedeneHnocms, UHGOPMAYUOHHO-KOMMYHUKAYUOHHbIE MEXHOL02UU,
cmyoenmul, Komnviomep, npoepamma, Moodle, MOOK, mynomumeoua, akmusHoe obyuenue, meie-
KOH@epeHyuu.

Annotation. The article, as a situation of uncertainty, examines some of the difficulties of study-
ing the subject of information and communication technologies at a university and ways to solve them.
As a solution, the authors propose active learning, computer and cloud technologies in teaching.

Key words: uncertainty, information and communication technologies, students, computer,
program, Moodle, MOOC, multimedia, active learning, teleconferencing.

Ex angpiMeH, O6asHamMazia TaJKbIJIAHATBIH YFBIMAP MEH KYObUIBICTAP/IbIH KaT€rOpUsUIbIK amra-
paThIH TYCIHYI KapacThIpalbIK. «benrici3aik» TYCIHITT apTypIal 3epTTeyIIepAiH TYKbIPhIMIapbIMEH
OallIaHBICTHI Keeciiel OoriHei:

"  aJlaMHBIH JKaFIaiiIbIH JaMybIH 5KOHE OHBIH JMHAMHUKACHIH O0JDKayFa KabieTci3airi;
* QakpUIay/bl )KY3€Tre aChlpy MYMKIHJIITIH KOFaNTY,
= Qenruti O1p jKac KE3EHIHIE ©31H-031 aHBIKTAY bl KYPY HET131H]IE *KaTKaH EHCEepY.
benrici3gikTiH Heri3ri cunarraManapbl — *KaHaJbIK, KYPAEIUIIK, YaKbIT OONBIHILA OENTiCI3IK,
colikecci3ik, 00Kay MYMKIH eMec JKoHe KOITereH bIkTuman Hotmkenep [1, 1 ctp.].

AKIapaTThIK-KOMMYHHUKAIMSUIBIK TEXHOJOTHSUIApJBIH 1aMybl OUTIMII Oaranay *oHe Maiija-
JaHy JKYHEeCiHAE YaKThUIbl ©3repTill OThIpyAsl Tanan erefl. OcblFaH OailylaHBICTBI OKBITYAA
KOJITaHBUIATBIH QJIIC-TOCUIIEp, o/icTeMeNep, TEXHOJIOTUSIIAP KAHAPTHUIBIN OThIPabl. MbIcall yIliH
¥pI0puTanusga MyFaldiM MaMaHABIFBIH TaHJAN anfaH OYTiHTI jKacTapJblH, ©3[epiHiH Ooamiak
OKYILIBIJIApbl CHUAKTBI, JKETKUIIKTI Jopexkele CaHIbIK cayaTbl Oap, cebedi omap ewmip
KarJaillapblHbIH OapiIblK acleKTUIEpiHJIe jKaHa TEXHOJOTUSHBIH 0ap MYMKIHAIKTEpIH MaiiianaHa
OTBIPBII, CaHJBIK TEXHOJOTHMsJIApMEH YHEMI e3apa OpeKeTTeceTiH yprak ekigiHe sxatanel. AKT
OKYyLIbIJIApFa FBUIBIMU  YFBIMAAPABl TYCIHAIPYAl JKOHE OJapAblH KaObULIayblH, TYCIHYIH
KEHUTACTYre MyMKIHAIK Oepir, Myramimaepre cabak Oepyae KOMEKTECETIH MaHbI3Abl Kypajl OOJIbITT
oTelp. COHJIBIKTAH OKBITY OapbICBIHAA OCHI TEXHOJOTHsJIApIbl OWJIAHBIN KOJAaHy KaxeT. Ochl
Makayaja YChIHBUIFaH aKmapaT MyFajliMiepre OKbITYy OapbIChIHA FBUIBIMU JKETICTIKTEp/l Maiaana-
HY, OKBITY MEH OKYJIbI )KETIIIipy MaKCaThIH/Ia KaHa CaH/IbIK TEXHOJIOTHSIIAP/Ibl KOJIaHy OOMBIHIIIA
KOMEK KepceTyre apHanraH [2, 94 Oer].

AKIapaTThIK-KOMMYHHUKAIMSUIBIK  TEXHOJIOTHsUIAp ToHI OumiM Oepy OarnapiamaiapbIHbIH
OapiBIK TYpJIEpIHE CHTI3UITEH, JEMEK MaMaHJBIK aJblll JKaTKaH Ke3-KEeJITeH CTYACHT OCHl ITOHII
MeHrepyi tuic. On He ymiH Oy moHai MmeHrepyi tuic. Ce6ebi, Ka3ipri 3aMaHfbl aKHapaTThIK-
KOMMYHHUKAIMSUIBIK TEXHOJIOTHSATIAp YaKbIT ©TyiHe OaiylaHbBICTBI KbU1IaM esrepyne. JlereHmew,
KOFaphbl OUTIM alTyIIbUTApAbIH MTOHI MEHTepyre JalbIHABIK AeHTell, OKIHIIIKEe opaid, MyJie opTypJi
6oxbin keneni. On opra O6UTIM aidyla MEKTENTEepAlH KOMIbIOTEPIIK *KaOIbIKTaTyMEH TiKeNeh Oaii-
JMaHbICTBl 0oy kepek. [loHAI MeHrepyniH ajifaliKel Ke3eHIHJAErl CTYAEHTTepAiH Ke3eCeTiH
KMBIHJIBIKTaphl KaTapblHa KEJIEC] )KYMBIC TYpJIepiH aiiTyFa 0oJaibl:

1. Kypanmapasl konjgany OoHbIHIIA:
® KOMIBIOTEP/Ii ICKE KOCY;
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" KOMIIBIOTEP/II COHIPY;
® [IepHETaKTaHbl KOJAaHy/1a OpPTYPJIl MEpHEIEPAiH OpHAIACYbIH KOl 13/1eY;
» nepHerakranblH nepHenepidiy ( Enter, Shift, Ctrl, Delete, Backspace, PrintScreen)
aTKapaThIH KbI3METTEPiH OLIMEY;
" TEePT OAFBITTAYBIIITHIH KbI3METTEPiH OlMey.
2. barnmapmamanapsl Kojigany OOMBIHIIA:
= (aiin >nEeMEHTIH KYpY;
" KaJTa 3JEMEHTIH KYPY;
" KEeCTEHi KYpy;
= (baiinFa cypeT OpHaJIACThIPY;
= (baiinFa aT KOO, CaKTay;
" aKMapaTTbl KOMIBIOTEPre TEPY KbUIAAM/IBIKTapPbIHBIH 6Te 0asy 00ybl;
" TIOHHIH apHaibl TEePMUHACPIH (KYKATThl KYpy, HilIIMICY, MOTIHAI epeKuieney,
MOTIH/II Kellipy, KO0, eIIipy, cakTay, KOMaHIaJIBIK JKOJI T.0.) KaObLaay KabuieTTepi TOMEH O0JTyHI;
" caHay XyHenepi kailblHaa aKnapaTThl KaTeMeH, TYCiHOeH xKas3y;
" JuarpamMmalap/ibl )kacay JKOHE OHBIH CaHIBIK IEPEKTEPiH TOITHIPY.
Ocpl Ti3iMIi 9pHHE MIEKCi3 TONTHIpYFa Oonaapl. MiHe OCBIHIANM KapamailbIM KYMBICTapIbIH
031 TMOHII MEHrepyae KenOip CTYACHTTEepPre KUBIHIBIKTAp TYFBI3BIN, OJ KUBIHIBIKTApIbl >KEHY
OolibIHIIa KaHIIaMa yaKBITTHIH Ja KeTeTiHi aHblK. OChIHIal Xarjaiija SpruHE OKBITYy/a CTYICH-
TTepre YUpeTye, 0JIap/bl OKbITY/1a OKBITYIIBIHBIH KOII IIbIIaM/IbLIBIK KOPCETETIHI CO3CI3.
Xorapplga araiaraH }KYMBICTap Ti3iMi MEKTEN KaObIpFachIHAAFbI OLTIMHIH KaJJbIFbI OOJBIT
caHanafpl, JereHMEH, OJlap/bl MEHIepMeiiHIIe MOHHIH 0acKa TaKbIPBINTAPbIH MEHIepy KUBIH 00-
mein xkartanel. MS Word OarmapanMachklHBIH MYMKIHIIKTEpiHAe (opMyna a3y MaHBI3IbL byl
OimiM aocipece mareMaTuka, MH(GOpPMATHKA, XUMHs, (U3UKA MaMaHIBIKTAPBIHBIH CTYACHTTEpiHE
©3/IepiHIH KYPCTBIK JKYMBICTApbIH, OasHAaManapblH, KEHiH JKOFaphl KypcTapaa MEKTenTe
MeJIarOTUKAJIBIK TOKIpOUE Ke31HAe JIEKTPOHIbI Ky KaTTapblH JalbIHAaFaH/1a KOl KOMETIH THTi3e/i.
An ocel OarmapiiaMazia MOTIHTE CypeT Kacayna HieHOepre CypeT KO (PYHKIUSCHI Ke3-KeNTreH
KY)KaTThl Tpadukanslk Oe3zeHaipyae 30p poiab atkapaabl (Cyper 1). Ocbl GyHKUUSHBIH OpBIHAA-
JybIHA TOKTaJa KeTEHIK.
1. AnasiMeH, BOpA KyXKaTbIHA MIEHOEPAIH CYpeTiH OpHAACThIPy Kepek.
2. CyperTti KypcopmeH Oip Oacklirn, CpeacTBO pUCOBaHUS MA3IpiHE KIpYy KEpeK.
3. XKomnakra 3anuBka Gurypsl KypaisiHaa PucyHok omipine 0acy Kepek.
4. KomneroTep/ieH O0ip CypeTTi TaHaay Kepek.

Cypem 1. llleybepee cypem Kowo

Bonamak myranmiMep/i OKbITy/Ia aKmapaTThl BU3yaljiayFa apHAIFaH Mpe3eHTalusIap, MUH-
KapTajap jkacayra, HHTEPaKTHBTI OKBITY KYpaIapbIH 931pJieyre apHaIFaH KOMITBIOTEPIIIK TEXHOJIO-
rustiap okbITbutanel. OmapnsiH Karapeiaa Power Point, Prezy, Canva, LearningApps, Popplet
KOCBIMITIAJIApBI  KE€HIHEH KOJAaHbUIaAbl. ATanFaH Oarmapiamaiapibsl  KOJJaHy OapbhIChIHAA
CTYICHTTEPAIH CaHIBIK TEXHOJOTHsUIapFa OEHIMALUIIrT KaJbIITACKIN, OJIAPABIH TEIaroTUKaIbIK
OLTIM alTy1aFrbl KOMIBIOTEP/Il KOJIaHY AaFIbUIaphl apTajIbl.
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Conbimen Karap, AKT moHIH OKBITYABIH €KIHIII KapTHICHIHAA 3aMaHayH TajanTapra colkec
OyTTHI TIaTdOpMaHbl KOJIaHbII, BeO-caT xacay, HTML, CSS TexHonorusmapbsIHbIH HET13AepiH
KOJIJaHbIN, BeO-OeTTepai a3ipiey, OHJIaiiH KbI3METTEP/Il KOJAAHbIIT MOOWIIB/II KOCBIMIIIAHKI 93ipiey
KapacTblpbUIFad. Kpocc-miatdopManblK KbI3METTEpAl KOJAaHy Ke3iHJEe CTYIEHTTepre HHTEpPHET
caiiTTapblHA TIPKETy HEMeCe T'yIJl aKKayHTTapbIH KOJIaHy KaXeT eTiIe/i.

WuTepHeTTi XoHE OHBI MaljaliaHyra HETi3JeNreH TEeXHOJOTHsUIapAbl NaiijanaHy oKy
yAepiciHe OKBITYABIH OCNCEHl 9MIICTEPiH SHTI3YAIH KyaTThl Kypanbl 0oJbin Tadbuiaanl. Onap oKy
MPOIICCIHIH, MHTEPAKTUBTLIITTH apTTHIPYFa, TAHBIMJIBIK OCIICEHIITIKTI apTThIpyFa bIKnam eredi. Mn-
TEpHET TEeXHOJOTHsJIApblHA Heri3aenreH MHTepHET cTaHIapTTapblHAa HETi3/eireH TyOereisi xaHa
OKBITY TEXHOJOTHsUIapbl 93ipieHynae. KallbIKThIKTaH OKBITY TEXHOJOTHSUIApPbIHIA MYFaiMHIH
TaHBIMBIK 1C-9PEKETTI YHBIMIACTBIPYILBI XKOHE YHIIECTIPYIIIiCi iC-OpeKeTi MaHbI3/1bl OPbIH aJIaIbl.

OHBIH MIHJETI — OKYIIBUIAPBIH O171iM Oepy opTachiHa OapbhIHIIA TOJBIK EHYIHE BIKIAJ €Ty, 63
OeTiHIIEe TaHBIM JAFIbUIAPBIH KAJIBINTACTHIPY JXKOHE HHTEIUICKTYaIJBIK ©Cy, CTaHJapTThl eMec
Macesenep MEH JKaraaiapapl menryre aabia ooy [3, 2 crp.].

Kasipri yakpITTa aHUManusra *aKbelH TYCIHAIPME POJIHMKTEP /1€ TaHbIMal 0oja OacTaipl.

KpumKpIMabpl WLTIOCTpAUSUIApAbl KOJJIAHYMEH, MOTIHHIH €H a3 KeJieMIMEH CHMaTTajajibl
KOHE ayIuo TPEeK Kocy MyMKiHfiri O6ap. Omapaer xkacay PowToon (https://www.powtoon.com)
xoHe Videoscribe (http://www.videoscribe.com) GarnapiaMmanapbIHbIH KOMETIMEH MYMKiH O0IaIbI.

Omap nmaiiblH cyperTep KiTalmxaHachlH KaMTHJIBI KOHE TINTI MaMaH eMec agamjapra jaa
KospkeTiMai OyHkuusnapsl 6ap. [4, 2 c1p.].

MynbpTHMeana — MOTIH, IBIOBIC, BUIEO, TPaUKAIBIK CypeT KOHE aHUMAIHs CEKiJI/Ii TeXHOJIO-
rusuiapabl Oipikripeni. MyHaail Typaeri oKy MaTepualbl K3, eCTy, MaTOPUKAChI YIII TYpIIl aHaIu3a-
TOpJAp/IbI icKe Kocasl. bimiM Oepy yibIMIapbIiHAa HHHOBAIUSUTBIK 1C-OPEKETTIH MaKcaThl — OLTIM
Oepy YpHICIH 3amMaHayd THIMIUII >KOFaphl TEXHOJIOTUSJIAPMEH >KOHE OarnanapiblH Herisri
KY3bIPETTUTIKTEPIH KaJIBIITACTHIPHIN, IIBIFAPMAIIBUIBIK KaOIJIEeTTEPiH JaMBITaThIH diCTEMeNepPMEH
KaMTaMachI3 eTy. AKMapaTThIK TEXHOJOTUsIIAP/bl KOJIaHy — OananapIblH OKYFa KbI3bIFYIIBLIbIFbIH
KamMTamachkl3 eTelll, OamaHbl epTe JaMBITY OHBIH TaHBIMIBIK KbI3BIFYIIBIIBIFEI MEH KaOlJIETTEpIH Ja-
MBITAbl, TIAIK KY3BIPETTLTITIHIH HETi31H Kalaibl, KOFaMJaFbl OleyMETTEeHyl MeH Kazipri
aKmapaTThIK opTara oeiimaeiai [5, 105 ctp.].

bencenal OKbITY — OpEKETHEH J>KOHE OpeKeT AapKbUIbl OKbITY, OYJ YCTaHbIM YIKEH
HOTWIKEJIepre JKEeTKI3eTIH THIMII )KYHe Jen ecenTtesinei, ce0ed1 ajjaM caHachIHaa OIpIHII KE3eKTe
©31HIH 9peKeTTepi MeH 63 KOJbIMEH XacaraH ictep Kanajasl. Kesinje keHe KpiTail Fynamacel KoH-
¢yunii (KyH-11361) Obutaii iereH exeH: «MaraH alThill O€pCeH — YMBITHII KallaMblH, KOPCETCEH —
€CTe CaKTapMblIH, aJl ©31Me kacaTcaH — YipeHeMiH!» nereH mikipi gonen 6omna anaapl. COHIBIKTAH,
MHTEPOEJICEH Il OKbITY OKYILBUIAP/bIH OKY YIEpiCiHIerl OelceHal opeKeTTepiH YHUpeHyIiH Heri3ri
KypaJJapbl KoHE TICIIAepl peTiHae TaHbUIaAbl. berncenal oicTe CTyAeHTTep TOMEHAETIAeH Oitim,
O1ITIK, TaF1bl, MAIbIKTapFa YipeHeai:

" TepeH OiljiaHy, kKeke pedIIeKCUsIBIK KaOlleTTepAl JaMbITYy;

" 93 UesAIaphl MEH OPEKETTEPIH TaJ/Iay J)KOHE oyapra Oara Oepy;
" aKMmaparThl O3ITIMEH TYCIHIN, )KaH-)KaKThl TAJIal, TaHIal amy;
" ©3irMeH XKaHa TYCIHIK IIeH OLIiM KypacThIpy;

" miKipTajacTapfa KaThICHII, ©3 Okl MEH HIKIpiH JaMeey;

" [IenrM KaObUIaay JKOHE KUBIH Mocenenep/ai menry [6, 32 Ger].

OKBITYZIBIH OCBI oic-TocimiHe HerizgenreH okbiTy Typi AKT mnoHiH okbITyga J1a
KapacTeIpbUIFaH. MyHIa OYJITTHIK KBI3METTEp MEH KypalgapMeH JKYMBIC ictey asiceiHaa Google
Disk KypanblHBIH MYMKIHIIKTepi KoiaaHbliaabl. OHna anFamksiga cryaeHtrepre Google Word
KYy>KaTblHa ©3 AJIeKTpoH bl gmail momracs! Tontpslianel. Keitin Google Form ¢opmace! Kypeuibl,
OJ1 CTYAEHTTEpAIH 3JEKTPOHIbI mMomTackiHa Xibepureni. On ¢opma OapibIK CTYAEHTKE OpTaK
TYPAE TECT anchipMallapbIMEH TONTHIPbUIA L. OChUTall CTYACHTTEP OPTaK KY)KaTTapbl TOITHIPHIIL,
TOTIEH KYMBIC OPBIHIA/IBI.

Tarb1 Oip Gimim Gepy uHTepHET TexHOMorusicbl Moodle (ari. Modular Object-Oriented Dynamic
Learning Environment-moaysbiik 00beKTIre OarbITTaIFaH JUHAMHUKAJIBIK OKBITY OPTAChl — MOJTYJIBTIK
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00BbeKTIre OarbITTANIFaH JUHAMUKAIBIK OKBITY OpTachl). OJ — «QJIeyMETTIK KOHCTPYKIMSIIBIK Ie1aro-
rUKa» (rIocodUsCHIH JKy3€ere achlpaThlH €pPKiH OKBITYIBI OacKapy *KyHecl KoHE apachIHIAFbl e3apa
OpEKeTTI YHBIMAACTBIPYFa OaFbITTAIFaH KALIBIKTHIKTAH JKOHE KIIACCUKAIBIK OKBITYIA OKBITYIIBI MEH
CTYACHTTEp apachIHIAFbl apa KaTbIHACTHI JKy3ere aceipaabl. Moodle Oimim Oepyae Kypcrap MeH BeO-
caiiTTap KypyFa MYMKIH/IK O€peTiH YHEMi JJaMbIll OTBIPATHIH K002 OOJIBIN Ta0BLIA b

Kerinaipinren MOIyNIbaiK apXUTEKTYpPachlHBIH apKackiHaa Moodle MyMKiHIIKTEpiH Mmaiima-
JaHy OHal KeHeHin xkaTelp. OH/la Kype 3JeMEHTTEpiH, 9KIMIII ecenTepiH, TalchlpMa TYPJIEPiH KOHE
CypakTap, Kypc koHe 0ara ecenrepi, mopT¢oino, ChIHAK UMITIOPT/IKCIIOPT MilIimaepi a3ipaeyre 60-
nanel. Moodle TanceipmanapblH OpbIHIAH OTBIPBIN, CTYASHTTEPIIH ©30eTiHIIe OKY MYMKIHIIKTEpi
JKOFapbl KOHE TECTIK TalchblpMajap/bl IIEeNTy apKbUIbl OJap eMTUXaHFa JaWbIHIBIK JKYMBICTApPbIH
OPBbIHIal JIbI.

OmnnaiiH KbI3METTep/li KeHEUTYy MaKCcaThIH/a JKETEKIll YHUBEPCUTETTEp OYKapaiblK KOHCOP-
UyMIap Kypy/a amblK KamblKTeiKTan Kyperap — MOOC (MOOC = massive open online courses -
Kanmal amelK OHJANH KypcTap), Mblcanbl: KazakcTaHHBIH amiblK yHuUBepcutertepi, WHTyWHT,
Stepik, Coursera, Udacity, edX) xonmay kepceTeTiH apHalbl Oarmgapiamanapabl 6acray YIIiH OH-
JaitH KypcTap/bl 93ipiey xKoHe KeTKi3y, COHIal-aK OHJIAH YIIiH jKaHa Kypaiaapabl 931piiey OKbITY
KyHenepi O0JbI TaObLIa b

Yuuepcurerre AKT moHiHEe KOCBIMINA ©3[1K XYMBICTapFa OpPBIHAAY VIIIH CTYIEHTTEpre
anb-®apabu areiHgarel Kaz¥yY MOOC xenicineH «AKIapaTThIK-KOMMYHHUKAIHSIIBIK, TEXHOJIOTHSI-
nap» xoHe «HbopMalnoHHbIe-KOMMYHUKAIIMOHHBIE TEXHOJIIOTUN» KYPCTAPBIH OTY YCBIHBLIAJBL.
OHma CTYISHTTEp YHUBEPCHTET KaOBIPFAChIHIA allFaH OUTIM, OUTIK, JaFAbUTAPBIH TOJBIKTHIPHII,
MIOH1 MEHTepyAeTi KUbIHABIKTAp MEH OeNTi31KTep/l KOsl anaibl.

Oxky TenekoH(pEPEHIUACH OKY KbI3METIHIH THIMII, OSTICEH/I1 TYpi OOJIBIT TaObLIAIbI.

byn ctynenTTepre 00BN JKaTKaH OKHFalapra ©3 KO3KapachblH KaJbINTACThIPYyFa MYMKIHJIIK
Oepeni. Okuramap MEH KenTereH KyObuIbIcTapaaH xabapaap OOdy JKoHE OJapAbl opTypui
Ke3KapaclieH 3epTTey, TYybIHAaraH MocelnenepAi OipiiecKeH KylI-KirepMmeH iemry, Oip-OipiHe
OPTYPJI CYpakTap KO, UaesiapbIMeH Oellicyre, )kobanay MEH 3epTTeyre YoKbIMIBIK TYp/ie KaThICy
opeKkeTTepiHe yipeTei.

YHUBEpPCUTETTIH OKY NPOIECIHIE TYJIFAHBIH KOCIOM ©31H-031 aHBIKTayblH KAJBIITACTHIPY
CTYJICHTTEp/IH TaHbIMIBIK TIpOIecKe OeNCeH/Al apajacyblH YHBIMAACTHIPY >KaFfalblHAA >KOHE
CTYZIEHTTEP/IIH KaCiOU ©31H-631 aHBIKTAybIH KAJIBIITACTHIPY 1C-OPEKETIH YIBIMAACTBIPY KE31HIE TUIM/I
AKy3ere acslpbuia/ibl. OKyIIbUIAp YIIIH TaHBIMABIK OeJIceHaAUTIK 6ackiM. JleMek, TypaKThl OHbIH opTYpIi
TYpJepiHer: OEJICEHAUTIKTI )KOFaphbl OKY OPHBIH/IAFbI OKY IIPOLIECIH YHBIMIACTHIPY KE31H/E allIbIH aa
Kocrnapayra 00JaThIH OEJICEHIUTIK TIeH HOTHKEHIH KOpIHic Ien caHayFa Oomapl.

MyrainiMHIH 631 OHBIH MeJaroTHKAIBIK 1C-OpEKETIHIH TUIMIUITIHIH KPUTEPUH1 PETIHIE KOHE
CTY/IEHT OpbIH/IayFa KaKeTT1 1C-0peKeT TYPJIEPiHiH COUKECTITH aHbIKTaiab! [7, 82 c1p.].

KopbITbIHIBITAM ~ Kelle, YHHUBEPCHTETTE OKHUTBHIH CTYASHTTEPIiH AaKHmapaTThIK-KOMMY-
HUKAIMSUIBIK TEXHOJIOTHSJIAp TOHIH MEHrepyjAe Ke3leceTiH KeHOip KHUBIHIBIKTapAbl OKBITYIbIH
OeNiceH/1l OKBITY 9IICTEPiH, 3aMaHayH KOMIIBIOTEPIIK >KOHE OYJITTHIK TEXHOJOTHSIapIbl KaciOn
OKBITY apKbUIbl IIemyre OOJaThIHBIH aiTyra Oojanel. Byl mnemarorukaiblk oaicTepIiH
CTYJIEHTTEpAIH OLIIM alyJblH aJFallKbl KE3CHICPIHAEC 63 MaMaHIBIKTApPhIH aHBIKTayFa >KOHE
CaHJBIK TEXHOJIOTHSUIAp/bl MEHrepreH OUTIMII TyiFa OOJBIN KajblITacyJapblHa KON CEeNTiriH
TUTI3€d1 Jel CEHEMI3.

OpneduerTep Ti3iMi:
1. ABarumsiH A.A. Cutyarusi HEONPEIEICHHOCTH KaK MPENSTCTBHE W KaK BO3MOKHOCTH/
https://psy.su/feed/9013/ nara obpamenus 18.01.2024.
2. OKBITY MEH OKyJda aKHmapaTThIK-KOMMYHUKAIMSUIBIK TEXHOJIOTHSUIApAbl Maiinanany /
Myranimre apnHanran HycKaynbiK. «HazapGaeB 3ustkepmik mekrtentepi» JIBBY¥ «llemarornkambix
mebepitik opransiFsny/, 2016, C.127.

302



3. Ucnonb30BaHne WHTEPHET-PECYPCOB B aKTHBHU3AIMU MO3HABATEIILHOMN JEATEIHLHOCTH yda-
muxcs /  Ilepeocmbiciienne memarorukd B 1udpoByro  smoxy./Ka3zakcTaHHBIH — alibIK
yausepcuteti/C.6.

4. BO3MOXHOCTH MYJIbTUMEINHHBIX TEXHOJIOTHI B 00yueHun/ IlepeocMbIcieHrE TTeIaroruku
B II(poByto 3moxy. KasakcranusiH amblK yHuBepcuTeTi/C.6.

5. MHxmo3uBTI OUTiM Oepy kardaiblHa aKapaTThIKKOMMYHHUKAIUSUIBIK TEXHOJIOTUsIap b
kosinany/ Ilenarorti UG pIbIK YpHaKIeH )KYMBIC icTeyre nainbiaaay. /MaTepuanbl MeXAyHAPOIHON
HAyYHO-TIPAKTUYECKOW KOH(EPEHIIMH MOJOJBIX YYEHBIX, MAarCTPAHTOB, CTYIEHTOB M IIKOJIbHU-
koB/2021, [TaBnomap, C.1427.

6. Xanapteurran OuriM Oepy Ma3MyHbI OOMBIHINIA OKBITYAAFbI, OCJICEHII 9Mic-TocUIaepai
triMal Konnany/ «llegarorukaiblk FRUTBIMHBIH JKOHE 3aMaHayd OuTiM OepymiH OachIMIIBIKTaphI»
aTThl XaJbIKapaiblK FHUIBIMU-TOKIPUOENiK KoHbepeHuus. MexayHapoHas HaydHO-TIPaKTUYeCcKas
koHpepenms/ Kunak. Coopuuk. — Acrana: PHIIL «binim-O6pa3oBanue-Education», 2018, C.44

7. TlpoGnembl mpodecCHOHATBHOTO camoonpeaeieHust cTyneHToB/ Ilegarorti nu@pisik.
ypIakIeH XYMBIC icTeyre naibiaaay. /Marepuansl MeXIyHapOAHOH HAayYHO-TIPAKTUYECKOH KOH-
(dbepeHInH MOJIOIBIX YUEHBIX, MAaTUCTPAHTOB, CTYACHTOB U IKOJIbHIKOB/2021, [TaBnoxap, C.1427.

VIIK 51.77
MATEMATHYECKOE ¥ KOMIIbIOTEPHOE MO/JIEJJMPOBAHUE
HA IPUMEPE TPOU3BOJICTBEHHO 3AAUMN

Kynésa B.B., Omip3ak 3.7K.
Hayunslii pykoBoaurens: Konecuukona T.JI.
KT'Y «Cpennsist o6meobpazoBatenbHas mkoia Ne 23y otaena oOpa3oBanHus ropojaa Jkubdacrysa
ynpaieHus oopazoBanus [laBnonapckoit obnactu,
(r. Oxubacty3, Pecnybnuka Kazaxcran)

Almomauuﬂ. B oannoii cmamove pacemampueaenicia UCnojlb306anue cucmem JUHEUHbIX ypae-
HeHUll Ha npumepe 3a0ayu NJ1aHUpO6aHUs npousgodcm(ea, a makoce npuee()eHa KomnsiomepHasl
peanuzayusi 0AHHOU 3a0adu.

Knroueevie cnoea: mamemamuueckoe Mode/zupoeaHue, KomnviomepHoe ModeﬂupoeaHue,
NPUMEHEHUE MamemMamuKu, mamemamudecKue Memoowl.

Annotation. This article discusses the use of systems of linear equations on the example of
a production planning problem, and also provides a computer implementation of this problem.

Key words: mathematical modeling, computer modeling, application of mathematics, mathe-
matical methods.

MaremMmatuueckoe u KOMIIBIOTEPHOC MOACIIMPOBAHUC ABJIAKOTCA MOIIHBIMU HMHCTPYMCHTAMHU
AJIg PpEIICHUA MHOTIUX MPUKIAAHBIX 3aaa4v. PaCCMOTpI/IM mpumMep HpOHSBO}ICTBeHHOfI 3a1a4Y1 U KakK
MAaTeMaTUUICCKOC U KOMIIBIOTCPHOC MOACIINPOBAHUEC MOT'YT OBITH MMPUMCHCHBI JJIA eé peuicCHus.

N3 100 xr merasia TpeOyeTcs M3TOTOBUTH JBa BUAA U3JIETHM.

Ha uznenue I Buga norpedyercs 2 Kr Metayia U TpedyeTcs U3roToBuTh He 6osiee 40 mTyk.

Ha uznenue Il Buma morpedyercs 4 kr MmeTtaia U TpeOyeTcss H3roToBUTH He Oosee 20 mTyK.

CTOUMOCTD n3acians 1 BUIa — 3 JCHCXHbBIC CAUHUIIBI.

Croumocts u3aenud Il Buma — 2 neHe)XHble eTMHUIIB.

CocTaBUTh IIaH MIpOU3BOJACTBA, KOTOpBIfI o0ecIeunT IOJIYYCHHC HanOOIbIIEH HpI/I6LIJ'II/I oT
NPOAAXKHU U3ICIIHIA.

I[aHHaH 3ala4ya OTHOCUTCA K KaTCTOpUH 3a4av IO IIaHUPOBAHUIO IMPOU3BOACTBA. CocTaBuM
MaTEMaTUYCCKYIO MOACIIb )IaHHOI\/'I 3a1a4u. MEI MOXKeM MMpEACTAaBUTL OTY 3aga4y B BUAC CUCTEM HE-
PaBEHCTB U YPaBHEHHUM.

[Tycth X1 — KomuecTBO U3aenui I Buaa,

x2 — kon4uecTBO u3nenuit 11 Buna.
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< < =
Torna, coriacHO yCIOBHIO 3aa4Hu: X = 40, x 2= 20, 2xl +dx 2 100
BBenem B paccMoTpeHHE LENeBYIO (DYHKIHIO, KOTOpas CKJIAIbIBACTCS OT CTOMMOCTH H3JIC-

T, ¥ IpelycMaTpUBaeT MOJIydeHHe HanOobIIel TpuObUIH: L =3x +2x, .

Wrak, maremartudeckass MOJENIb 3aJaud IPEJCTaBICHA CIEAYIOIIEH CHUCTEMON HEpPaBEHCTB
Y YpaBHCHUU:

X, <40

X, <20

2%, +4x, =100 (1)
Lenepas GpyHKIMS: L =3x +2x, 2

YroObl N30aBUTHCS OT HEPABEHCTB B cucTeMe (1), BBeieM B pacCCMOTPEHHE JONOIHUTEIIbHbIE
nepeMeHHsble X3 u x4:

X, + X3 =40

X, + X, =20

X, +2x, =50 3)
Takum O6pa30M, MBI Hepeﬁ,[[eM OT CMEIIAaHHOM CHCTEMBI K OOBIYHOM CHCTEME JIMHEHHBIX

YpPaBHEHUU.
Bribepem 3a 6asucHble nepemenHblie x1, X2, x3, a nepemenHas x4 6yzaer cBoboaHou. basuc-
HbIE TIEPEMEHHBIE BBIpa3uM uepe3 cBoOoaHyr0. Hama cucrema npumer Buj (4):

X1=:|.0-|-2X4 (4)
X, =20-X,
x; =30-2x,

LeneByro pyHnkiuio L Takxke BbIpa3uM uepe3 CBOOOJHYIO IPEMEHHYIO X4:

L:7Ol +4x4 (5)

[Tpumem nomymienne, 4To CBOOOIHAS ITEpEeMEHHas paBHa HYiO: X4=(.

B sTux ycnoBusix nomy4um nepsoe gomyctumoe pemenue: x 1=10, x2=20, x3=30, L=70.

[IpoBepum, MOKHO JIM OTYYUTh NpUOBLIL Oosbiie, yeM L=70. IlonpoGyem yBeIUYUTH CBO-
00HYyI0 IepeMeHHYI0 X4. YBenuueHnue x4 3aBucut ot cucreMsl (4). ITo cmbicny 3agaun, 6a3ucHble
nepemMeHHbIe X1, X2, X3 He JOKHBI OBITh OTPUIIATEIBHBIMA. TOTAa TTOJTy4aeM, 9To X4 MOKHO yBe-
JUYUTH 10 15, Cyas o TpeTbeMy YpaBHEHMIO.

[Ipu x4=135, nomydaem BTOpoe nonycrumoe pemenue: x1=40, x2=5, x3=0, L=130.

Kak Buaum, 3HaueHue 11e1eBOi (PYHKIUU YBEITUYHIIOCh.

B HOBOM pemiennn nepeMenHast X3 ctajia paBHOM Hymto. Tenepb oHa OyAeT BbICTynaTh B Ka-
4yecTBe CBOOOJHOM, a ocTanbHble nepeMeHHble X1, X2, x4 OynyTt 6a3ucHbIMU. Bbipasum Ga3zucHbie
nepeMeHHbIe uepe3 cBoboanyo. [lomydnm:

X, =40—X,
x2:5+§x3
x4:15—1x3

(6)
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Leneyro @pynkiuio L Takxke BbIpa3uM uepe3 CBOOOJHYIO MPEMEHHYIO X3:
L =130 17 2x3 (7)

[TpoBepuM, MOXKHO JIM TOTYYUTh TpHObLTH OoJbIe, yem L=130. Koaddunuent npu x3 B 11€-
neBoi (pyHKIMU OTpUIATENICH, a TOTOMY JalbHelee yBenndenue L HeBo3moxHO. CrenoBaTennb-
Ho, pemenue x1=40, x2=5, x3=0, L=130 aBiseTcs onTUMaJIbHbIM.

[TorygaeM, 9T0 HAMOOIBITYIO MPUOBLITH MBI TIOTYYUM TPU U3TOTOBICHUH M3nenuii [ Bumga — 40
mTyk, m3aenuii 11 Buga — 5 mryk. [Ipubsutb coctaBut 130 qeHEKHBIX SAMHUIIL.

C passutuem UKT g MaremMaTH4eCKMX MOJEJEH 3a7ay 4acTO CTPOSIT KOMIIbIOTEPHBIE MO-
nenu. KoMnbploTepHbIE MOJIENIN YIIPOIIAIOT PEIIeHUE 3aa4 U MO3BOJISIOT peliaTh CXOKUE 3aauH,
MEHSIsl JIWIIb UCXOHBbIC JaHHbIe. J[1s Hamel 3a7auu Mbl PElIvId COCTABUTHh KOMITBIOTEPHYIO MO-
JeTb B IOCTYIHOM oducHoi nporpamme Excel.

B nporpamme Excel BBenu nucxoaapie qaHHbIE (PUCYHOK 1).

| c13 - £ |
A B C D E F
1 OnpefsneHWMe HaumbonbLler NpUbbLTK
2
3 |HeuseecTHble NepemMeHHble
4 |x1 2
5 o o
6
7 |CAcTema orpaHrYeHHi
8 1 o
9 o 1
10 2 4

12 |Lenesan ¢yHRUMA
13 3 2|
14

15

Pucynox 1. Hcxoonvie dannvie 3a0auu

CocraBmiu hopMyIibl A1l OTPAHUYUTENBHBIX YCIOBUI (PUCYHOK 2).

| KOPEHb ~ (0 X « [ | =A87SAS5+BB*3BSS
A B P D E 3

OnpegeneHve Hanbonewer Nprubslam

HewnssecTHbIe NepemerHble
*x1 x2

1
2
3
A
B —
6
7
8
9

CHUCTEME OTpaHHMUYEeHMEA
i 1l 0l=Ag*sass+aa=s8sk
o 1
10 2 4
11
12 |Llenegan gyHRUMA
13 3 2
14
15

Pucynok 2. Onpedenenue oepanuyumensbHuix yciosuil

CocraBuiu hopmyiy ams 1eaeBor GyHKIUHU (PUCYHOK 3).
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KOPEHb ~ (0 % o fe| =A13"5A$5+B137$B35
A B C D E F
OnpensneHre Hanbonesw el NprubblaM

HenseecTHbIe NepemMeHHble
®1 2

1
2
3
a
sf 4
(5]
7
8
9

CHCTEME OrpaHUUYEHMIA

1 1] o
o 1 o
10 2 4 ]
11
12 Uenesan dyHKUMA
13| 3] 2| =A13*3A$5+B137$BS5
14
15

Pucynox 3. Onpedenenue yenesoii pynkyuu

Hcnons3yem Haactpoiiku Excel «[louck pemenus», rae ycTaHaBIMBAaEM LENIEBYIO (YHKINIO
10 MAaKCUMAJIbHOMY 3HAYEHUIO U OTPaHUYEHUs (PUCYHOK 4).

[lomck pewenusa |

YWCTAHOBMTE LENEEYHD AHEFY BeINonHKTE
PagHoH: MAKCHMMANEHOMY SHAYEHHHD HaqveHHHD: |0
@ = ¥ O = SaKpeITe

() MMHHMANEHOHY SHEHEHHMD

M3MEHAR AqEFKH;

| $A35: 4645 Mpeanono#HTE
£C$ID =100 JofaenTe
%5 =40
=
¥AanTE

Pucynox 4. Haocmpoiixa «llouck peutenusy

ITo utory Excel paccuntaer mapaMeTpbl U BbIJIACT ONTUMAIBbHOE pelleHHe (PUCYHOK 5).

| c13 -0 £ | =A13*3A35+B13*3B35
A B i D E F
1 OnpegeneHre Hambonbwel Npubblnm
2
3 HewW3isecTHbie NepemMeHHble
4 x1 x2
5 40 5
5]
7 |CucTema orpaHuYeHuid
8 1 o 40
9 ] 1 5
10 2 4 100
11
12 UeneeanA ¢gyHKLMA
13 3 2| 130-
14
15

Pucynox 5. Umoeosoe pewenue 3adauu
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B mupe npousBoiacTBa M Om3Heca 3(PPEeKTHBHOE YIpaBICHHE PEeCypcaMy M ONTHMM3ALUS
MPOIIECCOB MIPAIOT PEIIAIOIIYIO POJIb B JOCTIDKEHUH ycriexa. OZHUM U3 HHCTPYMEHTOB, KOTOPBIT
aKTUBHO NPUMEHSIETCS JJISl PEIIeHUs TaKUX 3a/ad, SBJSIETCS MAaTeMaTHYECKOEe M KOMITBIOTEPHOE
MozenupoBanue. Ha npumepe naHHOI 3aa4n eme pa3 MOKHO MTOJYEPKHYTh BaKHOCTH MaTeMaTH-
4eCKOro 00pa3oBaHus Ul JaJbHEHIIEro Ipo(ecCHOHaNbHOIO Pa3BUTHS KXKOT0 YEJIOBEKa.
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VK 004.8
HUCCJIEJOBAHUE OCOBEHHOCTEM YAT-BOTOB:
CPABHUTEJBHBIN AHAJIN3 CHAT GPT M AJIUCHI

3o03yas E.C., Peuanos Y.A.
ExubacTy3ckuii MH)KeHEepHO-TeXHUYECKUI MHCTUTYT uMeHH akaaemuka K.M. Carnaesa,
(r. Dxubacty3, Pecnybnuka Kazaxcran)

Annomauus. B coepemennom mupe npocpammbl ucKyccmeennozo unmennekma (MH) cmano-
eamcs 6ce 6oee BANCHLIM dNeMeHMOM. JlaHHAs cmamuvsl HanpaeieHa Ha AHAIU3 U CPAGHEHUe 0COo-
bennocmeu 08yx eedywux wam-oomoe — ChatGPT u Anucvl. Buviasnenue u noopobHulll aHanusz ux
DYHKYUOHANBHBIX B03MONCHOCHEL, a MAKJice onpedeneHue oonacmeti, 8 KOMOPbIX KANCObIL U3 HUX
demoncmpupyem Hauborbuwyo dggdexmuenocms. B npoyecce pabomul npumensomces: Memoowvl aua-
JU3A U CPABHEHUsI MEKCMOBLIX OAHHLIX, CIAMUCMU4ecKue UHCMpyMeHmsl Ol OYeHKU Omeemos Ha
3anpocel noib3oeamenell, a MaKkHce aHalu3 Noib308amenbCKUX OYeHoK U om3vleos. [lomyuennvle pe-
3YIbMAmuvl NO360AM COENAMb 8bl800bL O NPEUMYUECTBAX KAHCO020 U3 Yam-O00mMO8 8 ONpeoeeHHbIX
CYEHAapUsIX UCNOIb308AHUSL U OYEHUMb UX NOMEHYUAT OJIsL YIIYYUUEHUs NOIb308AMENbCKO20 ONbIMA.

Knrwoueswvie cnosa: uckyccmeennwiii unmeinnekm, npoepammuwii npooykm, ChatGPT, oyenka,
MYTbMUAZLIYHOCMb, IhheKmusHocmob, adanmayusi.

Annotation. In today's world, artificial intelligence (Al) programs are becoming an increasingly
important component. This article is aimed at analyzing and comparing two leading chatbots —
ChatGPT and Alice. Identification and detailed analysis of their possible capabilities, as well as de-
termining the areas in which each of them has the greatest effectiveness. In the process of work, meth-
ods for analyzing and comparing text data, statistical tools for assessing responses to user requests, as
well as analyzing ratings and reviews are used. Based on the results, it is better to draw conclusions
about the benefits of each chatbot in certain usage patterns and evaluate their potential for improving
the user experience.

Key words: artificial intelligence, software product, ChatGPT, evaluation, multilingualism,
efficiency, adaptation.

ChatGPT onucanue. ChatGPT — sto nporpammusiii mpoaykT OpenAl, co3naHHBINH 11T OT-
BETOB Ha BONPOCHI U KOMMEHTApHHU Mojb3oBaTenaeid. OH OCHOBaH Ha MCKYCCTBEHHOM HHTEIUICKTE
u 00yuyeH Ha 00JIBIIOM 00bEeMe JaHHBIX Il TeHEPAallui TEKCTOBBIX OTBETOB Ha €CTECTBEHHOM SI3bI-
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ke. ChatGPT moxeT MCHOibh30BaThCS B PA3NUYHBIX MPWIOKCHHUSIX IJii 0OMEHa COOOIIEHUSIMU
1 OOBIYHO MOJIB3YETCs MOMYJSPHOCTHIO U3-3a CBOEH MPOCTOTHI UCIOIB30BAHUS U TOYHOCTH B Ipe-
JOCTaBJICHUH WH(POPMALIUH.

ChatGPT nonb3yercs MOMyISIPHOCTHIO MO HECKOJIBKHM IpuurHaM. OHA U3 TJIaBHBIX — €r0
POCTOTa MCTONIb30BaHus. OH JIETKO MHTETPUPYETCS B MPUIIOKEHHUS MTHOBEHHOTO oOMeHa co00-
meHussMu, Takue kak Telegram, Facebook Messenger, WhatsApp u apyrue. IIpocto 3amaiite BO-
npoc uian HanumuTe kommentapuid, 1 ChatGPT crenepupyer oTBer.

Hpyrum dakropom, criocobctByrommm nonyispaoctd ChatGPT, sBnsercs ero tounocts. OH
CIOCOOCH YYHTHIBATh HE TOJIBKO KOHKPETHBIH BOMPOC, HO M KOHTEKCT, B KOTOPOM OH OBbLI 3ajaH.
Orto nocruraercs Onarogaps MCHOJIB30BAHUIO OOIIMPHON 0a3bl 3HAHWM KU AITOPUTMOB, KOTOPbHIE
[IOMOTat0T F'€HEPUPOBATh HaN00JIEE COOTBETCTBYIOIME OTBETHI.

Oumiku ChatGPT:

1. Anantanus k koHTekcty: ChatGPT ymeer yuuThIBaTh KOHTEKCT B BOIPOCAX WIJIM KOM-
MEHTapUsX AJisi 601ee TOUHBIX OTBETOB.

2. MynbtusizeiaaocTh: ChatGPT mojiep:kuBaeT MHOXKECTBO SI3BIKOB, YTO TOJIE3HO MpPHU
OOIICHHUH C JIFOJBMH U3 Pa3HbIX CTPaH.

3. TekcroBas renepanus: Kpome orBeroB Ha Bompockl, ChatGPT moxer renepupoBaTh
TEKCT I OMMCAHUN U PE3IOME.

4. Ionmp3oBarennckas HacTpoika: ChatGPT M0OXXHO HAaCTPOWTH AJISl y4eTa OINpeIeIeHHBIX
MapaMeTpOB WU KITFOYEBBIX CJIOB, YTO yIy4lIaeT KaueCTBO CT€HEPUPOBAHHBIX OTBETOB.

[Tnrocer ucnonp3zoBanus ChatGPT:

1. 3ddextuBHOCTE: ChatGPT cnocoben ObicTpo hopMHUpPOBATH OTBETHI HA 3alIPOCHI MOJIb-
30BaTeNel, 4YTO COKpAIAEeT BpeMs OKUAAHUS U yIydlIaeT OOLIUI ONbIT B3aUMOJACHCTBUS.

2. IIpocrora ucnoas3oBanus: ChatGPT gocTynen ans mIMPOKOro Kpyra IMoJjb30BaTesei,
He TpeOyeT crerralbHbIX HaBbIKOB IPOIPaMMUPOBAHUS WM CJIOKHON HAaCTPOMKHU, UTO JAEIAET €ro
yIIOOHBIM /711 MHOTHUX.

3. Tounocts: ChatGPT oGecrnieunBaeT TOUHbIE OTBETHI, ONUPASICh Ha KOHTEKCT U JOCTYII-
HbI€ 3HaHMsI, YTO crIocoOCTBYeT Ooiee 3(h(peKTHBHOMY MOTYUYEHUIO0 HEOOXOJUMOM HH(OpMAIUH.

4. VYuuepcanbHOCTh: ChatGPT MoXeT wucCIosib30BaThCs B Pa3iMUHBIX HPHUIIOKEHUSIX
MIHOBEHHOTO OOMeHa COOOIIeHHsIMH, oOecreunBas yJ0oOCTBO B HCIOJB30BAHUU Ha PA3JIUYHBIX
yCcTpoiicTBax u miardopmax.

5. Oxonomus BpemeHu u pecypcoB: ChatGPT momoraer KoMmaHusIM 3KOHOMHUTBH BpeMs
U pecypchl, aBTOMATHU3UPYsI OTBEThl Ha CTaHIApTHbIE BOIPOCHI U OCBOOOXK/as COTPYIHUKOB JUIs
BBINOJIHEHUS 00Jiee CI0XKHBIX 3aj1au.

ChatGPT MuHYCBHI HCIIOJIB30BAHHUS:

1. Orpannuenus B 3HaHMAX: ChatGPT orpanuueH 3HaHUSIMH, TPEAOCTABICHHBIMH B €rO
oOyuarolieil BBIOOpKe, 1 MOYKET He AaTh OTBET HA BOIPOCHL, ISl KOTOPBIX Y HETO HET JOCTAaTOUYHOMN
uHpOpMalnu.

2. Bosmoxunbie ommOku: Muorna ChatGPT Moxxer creHepupoBaTh OTBEThI, KOTOPbIE HE
TOYHBI WM HE MOJHOCTHIO COOTBETCTBYIOT BOIPOCY, YTO MOXKET BbI3BAaTh HEJOIIOHUMAHUE U HEJO-
BOJIbCTBO TIOJI30BATENEH.

3. Hyxna B nmoctossHHOM oOy4eHuu: Jlns moazep aHus akTyadbHOCTH U TOYHOCTH OTBE-
ToB ChatGPT Tpebyercs mocTossHHOE 00ydeHHUE, YTO MOXKET MOTPEOOBATh TOMOJHUTEIBHBIX 3aTpaT
Ha BPEMsI U PECYPCHI.

OcHosuble ocobenHoctr ChatGPT:

» [eneparus Tekcra: ChatGPT criocobeH reHepupoBaTh TEKCTHI pa3IMUHOM JUIMHBI M CTHJIA,
MOJIXO/IAIINE JJISl OTBETOB HA BOIIPOCHI, CO3/IaHMSI KOHTEHTA WK J1aXKe 11 HAITMCAHUsl HICTOPHIA.

* [lonnmanue xkoHTekcTa: OH CIOCOOEH YYHUTHIBATh KOHTEKCT MPEABLAYIIUX COOOIIECHHM
pu GOpMYIHPOBAHUH OTBETOB, YTO J€JIaeT ero 0oJiee MOAXOIAIIMM ISl TPOIOJIKEHHSI TUaIOrOB.

* Muoro3zanaynoctb: ChatGPT MoxxeT ObIThb HaCTpOEH Ul BBINOJIHEHUS PA3JIMYHBIX 3a-
Jiad, BKJIIOYasi OTBETHI Ha BOIPOCHI, TEHEPAILIMIO TEKCTOB, CO3IaHHUE KOJa U MHOTO€ IPYToe.
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* SI3pIKOBasi yHUBEPCAIBHOCTH: OH MOIIEPKUBAET HECKOIBKO SI3BIKOB U CIIOCOOEH pado-
TaTh C TEKCTAaMHU Ha pa3HbIX s3bikax. [lomp3oBaTennckas HacTpoiika: ChatGPT moxer ObITh 10 Ha-
CTPOEH AJI y4eTa ONPEJEICHHBIX MapaMETPOB WM KJIIOYEBBIX CJIOB, YTO IMO3BOJSET IOBBICUTH
TOYHOCTh U Ka4e€CTBO reHEpUpyeMbIX 0TBETOB. O0yuaeMocTh: X0TsS MoJieih 00y4ueHa Ha OOJIbIIOM
o0BEMe TaHHBIX, OHA TAK)KE MOXKET OBITh 10 00yueHa Ha crienu(pHUIeCKUX JaHHBIX WM 3a]1a4ax JJis
yIIydIIeHUs! pe3yibTaToB. DKcIuTyaTanusi: Mojenb MOKeT ObITh MCIOJIb30BaHa B Pa3jINYHbIX MPU-
JIOXKEHUAX M CIIEHAPHUAX, BKIIOYAs 4aT-00TOB, CUCTEMBI BOIIPOCOB U OTBETOB, aBTOMATUYECKOE CO3-
nanue tekcra u apyrue. B oomem, ChatGPT npeacrasisier co0oi oyIe3HbIN HHCTPYMEHT, CIIOCO0-
CTBYIOIIMH YIIYYIICHUIO OOCTYXHBAHUS KIMEHTOB U MOBBIIICHUIO 3()(heKTUBHOCTH pabOThI KOMITa-
HUN U opraHuzanuii. OJHAKO OH HE MOJKET MOJHOCTHIO 3aMEHUTh YeIOBEYECKU (aKkTop, U €ro
CJIe1yeT UCIO0JIb30BaTh B COOTBETCTBUU C KOHTEKCTOM, UTOOBI MOTYYUTh MAKCUMAJIbHYIO BBITONTY.

l'onocosoii momomHuk Anurca. Korna monb3oBarens HCIOJB3YET T'OJIOCOBOTO MOMOIIHHKA
«Amucay AJig 03BYYMBAHHSI 3apoca, MPHUHIIAI PAOOTHl MOMCKOBOM CHCTEMBI OCTAETCS HEM3MEH-
HBIM. «AJHca» mpeodpa3yeT peub B TEKCT, KOTOPBIA 3aTEM UCHOJb3yeTcs AJis Mmoucka uHpopma-
un. [Ipu 3TOM mepenaeTcst TONbKO ayauodaiisn ¢ roJI0COM MOJIb30BaTeNsl B MOMEHT 3aIpoca, ¥ HH-
Kakasi IONoJHUTeNbHas HHOpMaIus O MOJIb30BaTese He epeaacTcst 0e3 ero SBHOTO pa3pelieHHs.

[Touck ocyIiecTBIsE€TCS HA OCHOBE TEKCTa 3alpoca, U pe3ysibTaTbl 0TOOPaKatoTCsl B COOTBET-
CTBUM C HUM. B ciiyyae HeoOXOIUMOCTH JOCTyMa K JOMOJHUTENIBbHON HH(pOpMAIUH, TaKOH Kak
JaHHBIe 00 ommOKax Opaysepa, IMoJIb30BaTelb JOJDKEH MPEJIOCTaBUTh SIBHOE COTJIACHE HA Mepeaady
sToi nHQopmaruu. Korjga nonp3oBarenb UCHIOIB3YET TOJIOCOBOTO MOMOIIHUKA «AJKCAy» AJISl 03BY-
YUBAHUS 3aMpPOCa, MPUHIIAIT Pa0OTHI TOMCKOBON CUCTEMBI OCTACTCS HEM3MEHHBIM. «AJHCa» Mpeoo-
pasyer peub B TEKCT, KOTOPBIN 3aTeM HCIOIb3yeTcs i moucka undopmanuu. [lpu stom nepena-
eTCs TOJIBKO ayauo(daiii ¢ TOIOCOM IMOJIb30BATENsl B MOMEHT 3alpoca, U HUKaKasl TOTIOJIHUTENbHAs
nH(pOpMaIIKg O MOJIb30BATENE HE MepenaeTcs 0e3 ero SBHOrO pa3peleHus

[Touck ocyIiecTBIsE€TCS HA OCHOBE TEKCTa 3alpoca, U pe3ysibTaTbl 0TOOPakatoTCsl B COOTBET-
CTBUM C HUM. B ciyuae HE0OXOOUMOCTH JOCTyMa K JOMOJHUTENbHON HH(pOpMAINH, TaKOH Kak
naHHble 00 omMOKax Opaysepa, MoJib30BaTelNb JOJDKEH NMPEA0CTaBUTh SBHOE COIJIacue Ha Nepeaavy
3TOM MH(pOpMaIUH.

[NonmocoBoii momMonHUK «Amucay oT SIHaeKkca — 3TO MporpaMMHOE peIieHre, ClocoOHOe Bec-
TH JHUAJIOTH, HaXOJUTh WH(OPMAIIMIO TIO 3alpOCy W IIUTHPOBATh Pe3yabTaThl moucka. OH Takxke
MIpe/ICTaBIsIeT cO00M MCKYCCTBEHHBIM HMHTEJUIEKT, KOTOPBIM IOCTENEHHO pacIIUpsieT CBOIO 0azy
3HAHUU U yydIllaeT KadyecTBO OTBETOB. C KaXXIbIM JHEM «AJIMCa» CTaHOBUTCS Bce Ooliee KoMIie-
TEHTHOMW B MMOMCKE aKTyaJbHOW MH(OPMALIMU U Yallle MPEeI0CTaBIIsSIEeT Pe3yabTaThl B ayinopopmare.

«Amucay ot SIHnekca 061agaeT MHOKECTBOM MPEUMYIIECTB:

1. Yno6cTBO ucnons3oBanus: [loap30BaTesib MOKET BBIMOIHATH MOUCK 0€3 MCIOIb30Ba-
HUS PYK, IPOCTO HAAMKTOBAB 3aIPOC F'OJIOCOM U IPOCIIYIIaB Pe3yJbTaT.

2. TlocrostHHOE pasButue: [IporpamMma MOCTOSHHO pa3BUBAETCS U IMOMOJHSET CBOIO 0asy
JAHHBIX, YTO MO3BOJISIET €l CTAHOBUTHCA BCe 0OJiee KOMIIETEHTHOM M MPENOCTaBIATh 0ojiee aKTy-
aIbHBIC OTBETHI.

3. Ionaeprkka KUBOTO auanora: «Amuca» crnocoOHa MOIACPKUBATH KUBOW JUANIOT, XOTh
U C OTPAaHMYECHHBIM KOJTMYECTBOM (hpa3. DTOT aCMeKT MPOJ0IKAET Pa3BUBATHCS, M B OyAyIIeM «AIu-
ca» CMOJKET y4acTBOBaTh B 00Jiee CIOKHBIX U pa3HOOOPA3HbIX IUAJIOTaX.

4. Texuomoruss SpeechKit: [Ins pacmo3HaBaHHsS TOJIOCAa HUCHONB3YETCS TEXHOIOTHS
SpeechKit, koTopas MO3BONISET pa3eNisaTh ToJoca Mo aKleHTaM, AUaJoraM u TeMOpy, o0ecrieurBas
0oJjiee TOUHOE pacro3HaBaHUE PEUH.

5. Texunomorusa Turing: «Amnuca» HCNONB3YyEeT TEXHONOTHIO Turing Ui «OCMBICIECHUS»
pacrlo3HaHHON peyu U MoucKa 0TBETOB. OTBETHI (POPMUPYIOTCS C YUETOM I€OJIOKAIUH, YTO oOecte-
YUBAET YHUKAJIbHBIE OTBETHI JJISI PA3HBIX TOJb30BaTEIEH.

6. @unbTpanus oTBeToB: s BIOOpa MeTO/1a OTBETa «AJHCa» UCHONIB3YeT (UIBTPHI, HC-
KITIOYAIOIINe 1ep30CTh, THEB M OOCYXK/ICHHUE HEXENaTeNbHBIX TeM. JTO MO3BOJISIET «AJKCe» TOBO-
PUTH 10 €Ny U u30erath 00CyKIEeHUS HETOAXOISIIUX TEM.

Ocob6ennoctu Anuchl. Korma moas30Barenb UCIOIb3YET TOTOCOBOM MTOMOITHUK «AJTHCA» TSI
O3BYUMBaHHUS 3ampoca, MPUHIMI PabOThl MOMCKOBOW CHUCTEMBI OCTAETCS HEU3MEHHBIM. «AJHca»
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npeoOpas3yeT pedb B TEKCT, KOTOPBIH 3aTeM UCIOIb3yeTCsl A1 oucka nHpopmaruu. [Ipu s3Tom me-
penaercs TONbKO ayauodailyl ¢ ToJI0CcOoM MOJIb30BaTeNsl B MOMEHT 3alpoca, U HUKakas JTOTOJIHU-
TenbHas MHPOpPMAIUs O TOJIb30BaTENIE He MepeaaeTcsi 6e3 ero sIBHOro pa3perieHus.

ITouck ocymiecTBIsE€TCS HA OCHOBE TEKCTa 3alpoca, U pe3ysIbTaTbl 0TOOPaKatoTCsl B COOTBET-
CTBUM C HUM. B ciyuae HeoOXOOUMOCTH JOCTYyNa K JOMOJHUTENbHON HH(pOpMAINK, TaKOH Kak
naHHble 00 ommOKax Opaysepa, MMoJib30BaTelb JODKEH MPEAOCTaBUTh SIBHOE COTIacue Ha Iepeaady
3To# uH(popManyu. st MpoCMOTpa UCTOPUH TOJIB30BATEIBCKUX 3aIPOCOB, BBEJCHHBIX B IMIOMCKO-
BYIO CTPOKY WMJIU ME€PEIaHHbIX C TOMOIIBIO TOJI0COBOTO OMOIIIHHUKA, HEOOXOAUMO OTKPBITH HOBYIO
BKJIAJIKy ¥ TIEPEHTH B HACTPOIKH MMOMCKOBOTO MOMOIIHUKA. 3/1eCh OYAET TOCTYIEH MOJHBINA CIIUCOK
3aIpOCOB, UCNOJIb30BAaHHBIX PAHEE HA KOHKPETHOM YCTPONCTBE.

[Tosnp30BaTenb TakXKe MOXKET OTKJIIOUUTH HMCTOPHUIO 3allpOCOB UYEpE3 HACTPOIKM, HakKaB Ha
«uiecTepeHkKy». B 3Tom ke pazaene MOXKHO yIaduTh CIHUCOK 3alPOCOB, YTO MOXKET ObITh MOJIE3HO,
€CJIN YCTPOWCTBO MEpeAaeTcs B JPYrUe PyKH.

Cpok XpaHEHHS IOJIb30BATENIbCKUX JAHHBIX 3aBUCUT OT IOJIMTUKU KOHKPETHOT'O CEpBUCA WU
npuiokeHus. OObIUHO JaHHBIE XPAHATCA B TEUCHHE OIPEIEJICHHOIO Mepruojia BpeMeHu, HeoOXo-
auMoro A obecniedueHrs (GyHKIIMOHUPOBAHMSI CEPBHCA U BBIIIOJIHEHUS ero 3aaa4d. Hampumep, uc-
TOPHS 3aIIPOCOB MOKET XPAHUTHCS IS yIyUIISHHs] paOOThI TOJIOCOBOTO TIOMOIITHHUKA M TPEI0CTAB-
neHus 0osiee TOUHBIX PEKOMEHIAIIHA.

[Tonb3oBarenb UMeET BO3MOKHOCTh YAAIUTh CBOU JIaHHBIE B JI000€ BpPeMs 4epe3 HACTPOKU
MIPWIOXKEHUS WM CEpBUCA. DTO IMO3BOJSET MOJIb30BATENSIM KOHTPOJIMPOBATH CBOIO JINYHYIO WH-
dbopmanmio u oGecrieYnBaeT UM MPUBATHOCTb.

[TonuTuka XpaHeHus U yAaleHus MOJIb30BaTEIbCKUX JAHHbBIX.

SIHeKc MOKeT MoJlyyaTh JOCTYIN K JIaHHBIM I0JIb30BaTeNel, HO TOJBKO K TEM, KOTOpBIE Xpa-
HATCSA B WX akkayHTe. JlJi1 3TOro JOCTaTOYHO HPOCTO 3apErMCTPUPOBATh AIEKTPOHHYIO IOYTY,
Y BCE Ba)KHbIEC JaHHbIE, BKIIIOYAs HOMEp Macropra, OyayT IOCTYIHBI Ha cepBepe Annekca. OnHako
clielyeT OTMETUTh, YTO KOMIAaHMs COONoaeT TpeOoBaHUs KOH(UICHIIMATBFHOCTH, TO3TOMY HET
OCHOBAHHUH I OECIIOKOHCTBA O TOM, YTO y HUX €CTh JIOCTYII K OOJBIIOMY 00BEMY IOJIb30BATENb-
CKUX JaHHBbIX. Jlaske ecnu naHHbIe OyayT MepelaHbl TPEThUM JIMIIAM, 3TO MOXKET MPUBECTH JIUIIb
K HEJIOBOJIbCTBY IOJIb30BATEISIMU U3-3a criaMa. UTOo KacaeTcsi CPOKOB XPaHEHUsI TI0JIb30BATEIbCKUX
JAHHBIX, TO OHU BapbUPYIOTCS, HO B II€JIOM JIAHHBIE XPAHATCS 10 MOMEHTA yAaJeHUs akkayHTa S H-
nekca. Undopmanus, HeoOXxoaumast Ui Noka3a pekjambl, Oy/leT cOoXpaHeHa MOJHOCThio. Kpome
TOTO, 3Ty WMH(OPMALMI0O MOXKHO TMOJYYUTh U APYTUMHU CHOCOOAMHU, JAOCTATOYHO JTHUIIb YMEHHS
MOJIH30BaThCA Opay3epoM.

CpaBuenue ChatGPT u Amuca. CpaBaenue mexny ChatGPT u «Amucoii» (royiocoBbIM IO-
MOIIIHUKOM OT SIHJIeKca) MOXKET ObITh OCHOBAaHO Ha HECKOJBKUX KITFOUEBBIX aCMEKTax:

» OynakuonansHocTh: ChatGPT sBrsercs Moaenbi0 HCKYCCTBEHHOTO MHTEIUIEKTa, CIO-
cOOHOI TeHeprpoBaTh TEKCTOBBIE OTBETHI HA OCHOBE BXOJHBIX 3allPOCOB, B TO BpeMs Kak «Aynca»
MpEeJCTaBIsieT COOOM TOJOCOBOrO IOMOIIHMKA, KOTOPBIH 00pabaThiBaeT TOJOCOBBIE 3aIPOCHI
U TIPEIOCTABIISIET OTBETHI B YCTHOU (opMme.

= S3pikoBas moanepxkka: ChatGPT momnepxuBaeT HECKOIBKO SI3BIKOB U CIIOCOOEH pado-
TaTh C TEKCTaMHU Ha Pa3HbIX S3bIKaxX, B TO BpeMs Kak «AJMca» B OCHOBHOM OPHEHTHpPOBaHA Ha pyc-
CKUH S3BIK U pabOTaeT JIyUIlle C PYCCKOS3BIYHBIMU 3aIIPOCAMHU.

» ['ubkxocth u amanTuBHOCTE: ChatGPT MoskeT ObITh HACTPOEH ISl BHITTOTHEHHS PA3IHUHBIX
3aJa4 ¥ FeHepaluy pa3InyHbIX TUIIOB OTBETOB, B TO BpeMs Kak «Aumcay OoJee crienuaau3upoBaHa Ha
BBITTOJIHEHNH KOHKPETHBIX (DYHKIIWMH, TAKUX KaK MOUCK MH(OPMAIIUY U YIIPaBIICHHUE 3aJa4yaMH.

* Pasputue u oOyuyenue: OGe cHCTEMBI MPOJOIKAIOT Pa3BUBATbCA M YIy4dlIaThCs, HO
ChatGPT moxeT ObITh 7000y4YeH Ha crenuUYECKUX JAHHBIX WINA 3aja4dax JUIsl YIydIleHus pe-
3yJIbTaTOB, B TO BpeMs Kak «AJrcay 00bIYHO OOHOBIISETCS KOMITaHUEH SHeKC.

» [IpuBaTHOCTh U KOH(UAEHIHANIEHOCTh: OOe crucTeMbl 00padaThHIBAIOT MOIH30BATEINb-
CKH€ JJaHHBIE, HO €CTh PA3JINYMUs B MOAXOAAX K KOHOUACHIMATIBbHOCTU. SIHAEKC yTBEp)KIaeT, 4To
«Amucay coOnrogaeT TpeOoBaHUS KOH(PHUIEHIMAIBHOCTH, B To Bpems kak OpenAl takke nmpugaet
00JIbIIIOE 3HAUCHUE 3aTUTE JaHHBIX U MPUBATHOCTH MOJIh30BaTENCH.
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Takum obOpazom, o0e cucrembl, ChatGPT u «Ammuca», MUMEIOT CBOM CHUJIbHBIC CTOPOHBI
U nipeaHasHavyeHbl s pa3Hbix nenei. ChatGPT obnamaer yHHKaIbHON CIOCOOHOCTHIO TEHEPUPO-
BaTh TEKCTHI HA OCHOBE BXOJIHBIX JAHHBIX, YTO JCNACT €r0 OTIMYHBIM HHCTPYMEHTOM JIS CO3JaHMS
KOHTEHTa U OTBEYast Ha pa3HOOOpa3Hble BOMPOChl. C ApYyroi CTOPOHBI, «AJIMCa» MPEACTABISAET CO-
00l ynOOHBIN TOJIOCOBOIM MOMOIIHUK, CIIOCOOHBIH 00padaThIBaTh TOJIOCOBBIC 3aIPOCH U MPEIOC-
TaBJISATh HHPOpPMaIHIO B ycTHOM popme. Koraa peus uaer o BEIOOpE MEKIY ITUMHU CHCTEMaMH, BCE
3aBHCHT OT KOHKPETHBIX MOTPEOHOCTEH U 3a7ad Mojab30oBaTens. Eciin BaM Hy»XeH TMOKUN MHCTPY-
MEHT JIJIsl TeHepalliy TeKCTOB WM JJIA paboThl ¢ O00abuM o0beMoM uHpopmaruu, To ChatGPT
MOXET OBITh OoJiee MOAXOASIIUM BapuaHToM. C JAPYrod CTOPOHBI, €CJIM BbI UIIETE YAOOHBIH CIIO-
co0 MOJy4YUTh MH(OPMAIUIO WM YIPABIATH 33a4aMH C IOMOIIBIO TOJIOCOBBIX KOMaH, TO «AJIH-
ca» MOXeT ObITh Oosiee y1o0HBIM BEIOOpOM. B 001miem, kaxas cucteMa UMeeT CBOM IPEUMYIIEeCT-
Ba M HEJOCTATKH, ¥ BHIOOP 3aBUCUT OT BAaIIMX KOHKPETHBIX OTPEOHOCTEH U MPEATOYTCHHN.
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VJIK 004 §
CHCTEMA AYTEHTU®HUKAIINM OJIL30BATEJIEN
C UCNOJIb30BAHUEM JIOTHHOB U MAPOJIEN

Koxam:kaposa M.K., Tperbsikos B.B.
Exubacty3ckuii HHXeHepHO-TeXHUYECKH HHCTUTYT UMeHu akaiemuka K.J. Carnaesa,
(r. Dxubacty3, Pecnybnuka Kazaxcran)

Annomayun. B Oanmnoii cmamve paccmampusaemcss 08yX()akmopHas u 0OHOGAKMOpHAsL
aymeHmupukayus ¢ UCNOIb30BAHUEM CMAPMPOHOE 8 COBPEMEHHBIX UHDOPMAYUOHHBIX CUCTIEMAX.
Onucvigaemcs npoyecc NOOMEEPHCOEHUsL TUUHOCMU NOIb308AMeNel C NOMOWbIO 2eHepayull 00HO-
Pas3oevix napoieli uepez cneyuaibHvle npunodiceHus uiu SMS-coobwenus, ocobenHocmu 6600a
VUEMHbIX OAHHLIX U NOJIYYeHUsT 0OHOPA308bIX Naponell 0 obecneyeHus 0Oe30nacHoco 00Cmynda
K JIUYHbIM AKKAYHMAM U NPOGeOdeHUs (PUHAHCOBLIX onepayuil. AHATUZUPYIOMC NPeuMyuiecmeda
U y0obcmea Ucnoib308anus CMapme@oHo8 6 Kauecmee moKeH08 00CMYynd, a makice paccmampu-
8arOMcsi HeOOCMAmMKU OAHHO20 NOOX00d K aymeHmMu@uUKayuu.

Knrwoueevie cnosa: PIN-xo0, naponv, nocun, aymenmughuxayus, omneuamox naibyd
wugposanue.

Annotation. This article discusses two-factor and one-factor authentication using smartphones
in modern information systems. It describes the process of confirming the identity of users by generat-
ing one-time passwords through special applications or SMS messages, the specifics of entering cre-
dentials and obtaining one-time passwords to ensure secure access to personal accounts and financial
transactions. The advantages and convenience of using smartphones as access tokens are analyzed, as
well as the disadvantages of this approach to authentication are considered.

Key words: PIN-codes, password, login, authentication, fingerprint, encryption.

OIHMM M3 OCHOBHBIX JIEMEHTOB CTajla ayTeHTU(UKALIUS [T0Ib30BaTENs, KOTOPYIO 00eCTIeUnBaIN
naposu. [Taponu ucnons3oBanuch A OrpaHUYEHUs] JOCTyNa K (paitiaM 0HOro KOMITbIOTEpa HECKOIb-
KUM TI0JIb30BaTeIsIM. BaKHO OTMETUTh, HaYalIl perUCTPUPOBATHCS CIydal KPaKd MapoJiei, XOTs paH-
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HUE Tapoiu ObUTH MPOCTBIMU U UX JIETKO COXPAHSTh, MOCKOJIBKY CIIOKHBIE XaKEPCKHE CETH U IMpPO-
rpaMMbl JIJIs1 B3JIOMa MapoJieil ellie He cylecTBoBail. B HacTosIiee BpeMsi ayTeHTU(HKALUS O Mapo-
JIO OocTaeTcs HauboJee paclpoCTPaHEHHBIM METOAOM 3aIlUThl HH(pOpMaLUH, Mpeaiaras KaKk oJHOpa-
30BbI€, TAaK U MHOTrOpa3oBble BapuaHThl, BKIouas PIN-koapbl, cinoa, mudpsl U rpaduyeckue Koy,
KOTOPBIE MOT'YT OBITh Pa3HBIMU TSI KQKION CeCCHU, BKITFOUasi Hanpumep, otipaBky CMC ¢ KomoMm.
MeToa MHOrOpa3oBoil ayTeHTU(UKALUK MPEJCTaBIIeT cO00W OJIUH M3 CIIOCOOOB MOATBEP-
KJICHUS JTUYHOCTH B KOMITBIOTEPHOW CHUCTEME, KOTOPBIM BKJIFOYAET BBOJ YHUKAIBHOTO UACHTH(]U-
KaTopa MOJb30BaTelsd, MU3BECTHOIO KaK «IOTMH», U KoH(puaeHIManpHoro napois. [lapa morusn-
napoJib XpaHUTCSA B cHenuanbHOM 0Oa3ze maHHbIX. [Ipomecc mpocTol ayTeHTH(UKAIUU BKIIOYACT
CJIEyIOIME [Iaru: MoJb30BaTellb 3alpaliiBaeT JIOCTy K CUCTEME U BBOJUT CBOM JIOTUH U MapOJib;
BBEJICHHBIC JJaHHBIE OTIIPABIIAIOTCS HA CEpBEp AYTCHTU(UKAIMH JUI CPaBHEHHS C ATAJOHHBIMHU;
€CJIM JIaHHbIE COBIAJAIOT, ayTEHTU(UKALIMA CUUTACTCS YCIEIIHOM, B IPOTUBHOM CIIy4ae IMPOUCXO-
JMT BO3BpAT K IepBoMy mary. [1apois moap30BaTesst MOXKET IepeiaBaThCsl O CETU IBYMS CIIOCO-
0aMH: OTKPBITO C HCIIOJIb30BAHHEM IPOTOKOJA ayTeHTHU(uKauu 1o maponto (PAP) wim depes
mmmdposanue SSL wim TLS mist 6e3onacHol niepenavyn JaHHBIX ( KaK MOKAa3aHO Ha PUCYHKE 1).

Boitu

Pucynox 1. Aesmopuzayus yepes n1o2un u napov.

AyTeHTH(]UKALKS C UCTIOIB30BAaHUEM OJJTHOPA30BOr0 MapoJis ABISETCS OTBETOM Ha MpodsieMy,
KOTI'/Ia 3JIOYMBIIIJIEHHUK, OJTHAX/Ibl TIOJyYMB MHOTOPA30BbIN Mapoiib CyObEeKTa, MOXKET IMOCTOSIHHO
NoJly4aTh JOCTYH K CKOMIIPOMETHPOBAHHOM KOHGUAeHIManbHOW HHpOopManuu. B orinume ot
MHOT'OpPa30BbIX MapoJsiel, OJJHOPA30BbIM Maposib JEHMCTBUTENEH TOJIBKO JJISi OJHOTO BXOJa, U MpHU
KaX/I0M IOCIIEYIOIIEM 3ampoce AoCTyna TpeOyeTcss HOBbIM maposib. MexaHu3M ayTeHTU(UKaLuu
C OJTHOPA30BBIMH HApOJIIMH MOXET ObITh PEATM30BaH KaK annapaTHO, TaK U IPOrpPaMMHO, U BKIIO-
qaeT B ce0sl pa3IMyHble TEXHOJIOTUU:

* Jcnonp3oBaHue 00IIETr0 TeHepaTopa MCeBIOCTYIANHBIX YMCEI ISl CYObEKTa U CUCTEMBI.
* Hcnonb30BaHME BPEMEHHBIX METOK B COUETAHUM C YHUBEPCAIBHON CUCTEMON BPEMEHH.
» Vcnonb3oBanue oOmieit 6a3bl CIydailHBIX TaposIei 11t CyObeKTa U CUCTEMBI.

Authenticator nmpencrasiser 6- win 8-3Ha4HBIA OJHOPA30BBIA HU(PPOBOI MAPOIb, KOTOPKIH
10JIb30BATENb JOKEH MPEIOCTaBUTh B JOTIOJHEHUE K UMEHH TOJIb30BaTENsl M MapoJis, YTOObI BOIi-
TH B cyx0b1 Google mim npyrux cepsuco. Authenticator Taxke MOXKeT TeHepHpOBaTh KOJBI JIJIsI
CTOPOHHHUX MPUJIOKEHUH, TaKue KaK MEHEeKephl MapoJiel WM yCIyT XOCTUHTa (ailyioB, Kak MoKa-
3aHO Ha PUCYHKeE 2.
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Pucynox 2. Google Authenticator

B nepBoM MeToe reHepaTtop ICeBAOCIYYaHbIX YUCEN CO3JaeT Mapoiib, KOTOPBIA MepesaeTcs
CHCTEME WJIM FEHEPUPYETCsI 3aHOBO IIPU KaX10M 3aripoce. Bo BTOpoM MeTo/ie MCIIOIb3YI0TCSl BPEMEH-
HbI€ METKH, KaK, HarpuMep, B TexHosnorun SecurlD, kotopast ocHOBaHa Ha CHHXPOHHU3ALMU BPEMEHU
Y TeHEepaIy CITy4alHBIX YMCEJl Yepe3 ONpeiesIeHHbIe HHTEPBAIbl BpeMeHu. Tpetuii crocod mpemro-
JaraeT CUHXPOHU3AIMIO €JMHON 0a3bl Maposie Mexy CyOBbeKTOM M CUCTEMOM, I'/ie KaX bl MapoJb
13 HabOpa MOXKET HMCIOIb30BAThCS TOJIBKO OJHMH pa3. Takum oOpa3om, Jake €CH 3JI0YMBIIUICHHUK
IepexXBaTUT OJHOPA30BbIN MapoJib, OH CcTaHeT Oecrosie3HbIM. OJTHOPa30BbIe MapoJIM 00ECTIeUBAIOT
OoJiee BBICOKHHN YpOBEHb O€30MACHOCTH 110 CPABHEHUIO C MHOTOPA30BBIMH TIAPOJISIMH.

bezonacHOCTh cucTeMBbl MOXKET OBITh MOABEPTHYTA PUCKY MPU HUCHOJIb30BAHUU MHOIOpa3o-
BBIX IapoJIel M3-32 HECKOJBKHMX 3HAYMMBIX HEIOCTaTKOB. Bo-mepBhIX, MacTep-napoiib WIN €ro xe-
IIMPOBAHHOE MPEJCTaBICHUE OOBIYHO XPAHATCSA Ha cepBepe ayTeHTU(UKALMH, 4acTO 0e3 KPUIITO-
rpaduUecKkux MpeoOpa3oBaHU, YTO JIENAeT €ro YS3BUMBIM JUIS 3JI0YMBIIUIEHHUKOB, MMEIOIINX
JIOCTYI K CHCTEeMHBIM (haiimaM. Bo-BTOPBIX, CyOBEKT AOIDKEH 3alIOMHUTH (WMJIM 3aIcaTh) CBOU
MHOI'Opa30BbIil Maposb. B-TpeTbux, 0€30MacHOCTb CUCTEMBI MOKET OBITh CYIIECTBEHHO IIOJJOPBaHa,
€CJIN CYOBEKT CaMOCTOSITENIbHO BHIOMPAET MapoJib, KOTOPBIN YacTO SIBJISIETCSA MPOCTHIM CJIOBOM HJIU
KOMOMHAIMEN CIIOB U3 CIOBapsL.

OaHOCTOpOHHME (PYHKIINHU SIBISIOTCS] BAXKHBIM CPEJICTBOM 00ECIE€UEHHNs] HAUBBICIIETO YPOBHS
0€30IacHOCTH IIPU XpaHEHUH U nepenade naposieit. OObIYHO A7 3TOM LeNy NPUMEHSIOTCS] KpUITO-
rpaduuecku croiikue xen-QpyHkuuu. B aTom ciiydae cepBep XpaHHUT TOJIBKO XEIIMPOBAHHOE MpeEI-
CTaBJICHHME MapoJIsl MMOJIb30BaTeNsl, KOTOPbIM OH BBes paHee. Koraa mapoins nepenaercs u npeodpa-
3yeTcsl B Xelll, CHCTEMa CPaBHMUBAET €T0 C XPaHUMbIM TAJIOHHBIM XxemieM. Eciu pe3ynbrarsl coBna-
JIAl0T, ApOJIM CUUTAIOTCSA UIEHTUYHBIMU. J[JIs 3I0yMBINIIIEHHUKA, KOTOPBIN MOIY4YHII JOCTYI K X€-
11y, BBIYUCIUTD UCXOJHBIA Maposib NMPAKTUYECKH HEBO3MOXKHO, TaK KaK XelI-(QyHKIUS SBISETCS
OJTHOCTOpOHHEH. ENMHCTBEHHBINH cnoco0 HalTH MEepBOHAYAIBHBIM MAapoiib U3 Xella — 3TO MyTeM
nepedopa BceX BO3ZMOXKHBIX BAPUAHTOB.

MHorogakTropHast ayTeHTU(UKALMS IPEICTaBISAET COO0H METO, IPU KOTOPOM MOJIb30BATENb
JIOJKEH TOJATBEPIUTH CBOIO JIMYHOCTh JIBYMsI Pa3IMUHBIMH CIIOCOOAMHU JIJIsl JOCTYyIA K y4eTHOMU 3a-
MUCH WIN TOATBEPXKICHUs TpaH3akiuu. Hanbosee pacnmpocTpaHeHHBIM BHJIOM MHOTO(aKTOPHON
ayreHTUUKaLUU sBiseTcs nByX(dakTopHas ayreHTuukanus (2FA), mpu KOTOpo MOJIb30BaTeIh
JIOJDKEH MPEJOCTaBUTh JIBAa PasHBIX BUAA ayTEHTHU(HUKAIMOHHBIX JaHHBIX. Hampumep, 3T0 MoOXeT
OBITh YTO-TO, YTO IOJIb30BATEIbh 3HAET (MapoJib), U YTO-TO, YTO MPHUCYIE TOIBKO IMOJIb30BATEIIO
(HampuMep, OTIIEYATOK Majblia).
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PucyHOK 3. Ucnonvzosanue omneuamxa najvyes 6 cucmeme aymeHmud)uKauuu

JIByxdakTopHas ayTeHTH(HKAIMSI ¢ UCHOJIb30BaHUEM cMapThoHOB. C ydeToM MIUPOKOIo
pacmpocTpaHeHus] CMapTPOHOB B HAIICH MOBCEIHEBHOM KU3HU, OHU CTAIN KIFOYCBBIM 3JIEMCHTOM
MOJITBEPKICHUS TMYHOCTH TOJIB30BATENICH M MPEJACTABISIOT CO0O0M TOKEHBI IOCTYIA K Pa3IHYHbIM
pecypcam. B 3ToM MeToIe 0JHOPA30BBIiA MAPOIh TEHEPUPYETCS JIMOO TIPH MTOMOIIU CIECIIHATLHOTO
MOOUIIBHOTO MPHIIOKEHUs, 00 mocpeacTBoM SMS, uro siBisercs Hanbosiee yJOOHBIM CIIOCOOOM
JUIs Tosib3oBaresiei. [Iporecc ayTeHTH(UKAIMY BBINIIUT clieayrommM obopasom: [lonb3oBarens
BBOJIUT CBOW JIOTHH W TApoJib, YKa3aHHBIC MPU PErHCTPalnu. Eciau 3TH y4yeTHbIe JaHHBIC BEPHBI,
CUCTEMa OTIPABIISCT IOJIB30BATEIIO OJHOPA30BBIA MAPOIL C OIPAHUYCHHBIM CPOKOM JCHCTBUS.
[Tocne 3Toro mosb30BaTEIbh BBOAMT IOJYYEHHBIH OJHOPA30BBIA Mapoiib, M €CIU OH COBIAJACT
C TeM, 4TO OBUIO OTIPABJICHO CHUCTEMOM, ITOJH30BATEIh IMOJYYaeT JOCTYH K CBOEMY aKKayHTY,
CpEeJCTBaM WJIM IOJITBEPIKIACT IMPOBEICHUE JICHEKHOTO MTEPEBO/IA.

Takum 00pa3oM cpencTBa, MO3BOJSIONIUE OTPAHUYHUTH JOCTYI K OOBEKTY COXpaHEHUs, IMO-
CTOSTHHO U3MEHSIFOTCS U YCIIOKHSFOTCSI.

Crniucok nuTeparypsi:
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2. https://habr.com/ru/articles/545406/.
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ciya-authentication-and-authorization.

VJIK 004.7
NCKYCCTBEHHBIN MHTEJUIEKT 1 KOMITBIOTEPHAS TPA®HKA:
BYAYUEE COTPYIHUUYECTBA
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Hayunsiii pyxoBonurens: Hycnekos E.JI., EpranneBa A.M., Myxkamesa T./I.
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Annomayua. Cmamos «¥HcKyccmeennviil uHmeniekm u Komnvlomepuas epaguxa: byoywee
COmMpPYOHUYeCmEay UCciedyem GIusHUe COMpYOHULeCmaa UCKYCCMBEHHO20 UHMENLIeKMA U KOMNb-
IOMepHOU 2pauKku Ha cOo8pemMeHHble mexHoao2Uuu. Beedenue oxeamwvieaem ponv u 3HAYUMOCHb
MO0 83AUMOOEUCMEUs 8 COBPeMEeHHOM Mupe. Jlanee oceewaomes Kiodesble ACNeKmyl. UCHOIb-
306anUe MAWUHHO20 0OVYeHUS U HEUPOHHbIX cemell, NPeuMywecmed asmomamusayuu npoyeccos
epaghuueckoeo ousaiina u cozoanus konmenma. O0CyHcOAOMCs NPUMEHEHUsL 9M020 COmpYOHUYe-
CcMea 6 pasIuuHbIX chepax, makux Kax euoeouspuvl, Kunemamozpagh u opyaue.

Knrouesvie cnosa: uckyccmeenHulil UHMeNLEKmM, KOMIbIOMePHas epapuka, MawuHHoe 00y-
ueHue, HelipOHHble CemuU, 2eHePamUEHbLe COCMAZAMENbHbIE CEMU.
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Annotation. The article "Artificial Intelligence and Computer Graphics: The Future of Coopera-
tion" explores the impact of cooperation between artificial intelligence and computer graphics on
modern technologies. The introduction covers the role and significance of this interaction in the mod-
ern world. Next, the key aspects are highlighted: the use of machine learning and neural networks, the
advantages of automating the processes of graphic design and content creation. The applications of
this cooperation in various fields such as video games, cinema and others are discussed.

Key words: artificial intelligence, computer graphics, machine learning, neural networks,
generative adversarial networks.

VckyccTBEHHBIN MHTEIUIEKT — 3TO CBOMCTBO MCKYCCTBEHHBIX CHCTEM BBINOJIHATh TBOPUYECKHE
(GyHKINH, KOTOPBIE TPAAUIIMOHHO CYMTAIOTCS MPEPOTraTUBON YeJIOBeKa. B KOHTEKCTE KOMITBIOTEP-
HoW rpaduxu, MM MoxeT ncnonab3oBaThCs A CO3/JaHUs, aHAIN3a, 0OpabOTKU U BU3yalU3alUU
rpadMUecKuX JaHHBIX, a TAKXKEe JJIS MOJICTUPOBAHMS M UMUTALUU PEATBbHBIX WM BOOOPAKaEMBIX
O0OBEKTOB U SBJICHUH.

CorpynamuectBo MW u koMIbIOTEpHOH TpaduKku UMEeT OONIBIIOE 3HAUYCHHE B COBPEMEHHOM
MHpE, TaK KaK OHO IO3BOJISIET pellaTh pa3IMyuHbIe 3a/1aud B 00JIACTSIX HAayKH, 00pa3oBaHUs, UCKYC-
CTBa, pa3BJICYEHMsI, MEIULMHBI, IPOMBILUIEHHOCTH U JIpyrux. Hanpumep, U1 n kommnbrotepHas
rpaduka MOr'yT IOMOI'aTh B:

* (Co3zaHue peaJuCTUYHbIX U MHTEPAKTUBHBIX CUMYJISLUN U BUPTYaIbHBIX PEaTbHOCTEN.

* Pa3pa0oTKe MHTEIEKTYaIbHbIX UTP U MYJIbTUMEIUNHBIX TPUIIOKEHUH.

* AHanu3e U BU3yaJu3aluu O0JNBIINX 00BEMOB JTJAHHBIX ¥ HH(DOPMAIIUH.

* OOyueHHM U 00pa30BaHUU C IOMOILBIO BU3YaJIbHBIX U AHUMAIIMOHHBIX MaTepHajIoOB.

» JIMarHOCTHKE W JICYEHHH Pa3IMYHBIX 3a00JIEBaHHWI C HCHOJIB30BaHHUEM TIpaUUecKuX
MOJIEJIEW OpraHOB U TKaHEH.

* [IpoexTHpoBaHUM U MPOU3BOJCTBE PA3IMUHBIX IMPOIYKTOB U U3JEIHI C MOMOIIBIO Ipa-
(UYeCcKUX CUCTEM.

UckyccrBennsiit uaTennekt (M) urpaer BaxxHyo poib B pa3BUTUHU KOMIBIOTEPHOU Irpadu-
KM, TaK KaK OH MO3BOJISIET cO3/aBaTh U 00pabdaThIBaTh IrpaguecKue JaHHbIE C BHICOKOH CTENEHBIO
peann3ma, 3pPEeKTUBHOCTH U KPEaTUBHOCTH. B yacTHOCTH, MallnHHOE 00y4eHUE U HEHPOHHBIE Ce-
THU SIBJISIOTCS MOIIHBIMM MHCTPYMEHTAMH JUIsl pellieHHs] pa3inyHbIX 3a7a4d B 00JaCTH KOMITBIOTEp-
HOM rpaduky, TaKMX Kak:

Co3nanue rpaguku. MamuHHOe 00ydyeHue W HEHPOHHBIE CETH MOTYT HMCIIOJIb30BaThCS IS
reHepanuu rpaguueckux oObEeKTOB, TAKUX KaK M300pakeHus, TEKCTYpbl, aHUMAallUK, BUAEO U T.A.,
Ha OCHOBE BXOJIHBIX JJaHHBIX, TAKMX KaK TEKCT, 3BYK, cKeTuH, (oTtorpaduu u T.1. Hanpumep, ¢ no-
Motpio MM MOXHO co3aBaTh peaqMCTHUHBIE MOPTPETHI JII0Jel, CHHTE3UpOBaTh rosioca, npeBpa-
mare ¢pororpaduu B KapTUHBI U T 1.

O6padoTka rpaduku. MamuHHOEe 00ydeHUE U HEHPOHHBIE CETU MOTYT HUCIOJIB30BATHCS IS
yAy4IlIEHUs] KayecTBa U XapaKTePUCTUK rpaduyecKux JaHHbIX, TAKUX KaK paspelleHue, 1BeT, KOH-
TpacT, OCBEUIEHUE, JeTann3anuns, cTimsanus u T.4. Hanpumep, ¢ nomompero MM MoxxHO yBenmnun-
BaTh pa3pellieHre N300pakeHUH, YyCTPAHATh IIYMBbI U apTe(aKThbl, MIEPEHOCUTh CTUIM MEXIY U30-
OpaXeHUSIMH U T.1.

ABTOMaTH3aIMs MPOLECCOB CO3aHus rpaduku. MammHHoe oOyueHHe W HeMpOHHBIE CEeTH
MOTYT HCIIOJIB30BAThCS JUIsl aBTOMAaTU3allMK PA3JIMYHBIX 3TAllOB M ACMEKTOB Ipollecca CO3/IaHus
rpaduKy, TakuX KaK MOJEIMPOBAHUE, TEKCTYPHUPOBAHUE, OCBELICHHE, PEHAECPHHT, KOMIO3HMIIUS
u 1.4. Hampumep, ¢ momompro MM MoxHO aBTOMarnuecku co3naBaTh 3D-momenu w3 2D-
M300pakeHMi, ONpeseNATh ONTUMAIbHBIE TapaMeTpbl PEHIEPUHTa, alalTUPOBaTh rpaduKy K pas-
HBIM yCTpOICcTBaM U miaatrgopmam u T.1.

Takum oOpazoMm, MM criocoOCTBYeT pa3BUTHIO KOMIBIOTEPHOW rpadMKu, OTKpbIBas HOBBIE
BO3MOXXHOCTH JJIsl CO3/1aHUsA U 00paboTKU rpaduyecKuX TaHHBIX, a TaKXKe yNpolas U yCKopss
nporecchl coznanus rpadpuku. Oanako, MU takke cTaBUT mepes; KOMIBbIOTEPHOH IpapuKoi HOBbIE
BBI30BbI, TaKue Kak oOecreyeHue 0€30MacHOCTH, ITUKH, aBTOPCTBA M KayecTBa rpapUuecKux AaH-

315



HBIX, CO3JJaHHBIX MM 00paboTaHHbIX ¢ momomsio UU. TToaTtomy, HE0OX0auMO pa3BUBAaTh U MPU-
MeHATh I B KOMITBIOTEpHOM TpaduKe ¢ y4eTOM ITHX aCTIEKTOB

CotpynanuectBo MM 1 KOMITBIOTEPHOM TpadKu UMEET Psiji IPEUMYIIECTB, CPEAN KOTOPBIX
MO>KHO BBIJIEJIUTD CIECIYIOLINE:

Virydmienne peaqrcTHYHOCTH M KayecTBa n300pakeHnid 1 anumarmu. I no3Bosnsier co3aaBaTh
u 00pabarbiBaTh IpaduuecKkue IaHHbIE C BBICOKOW CTENEHBbIO peann3Ma, 3(p(PeKTHBHOCTH U KpeaTHB-
Hoctu. Hanmpumep, ¢ nomompro MM MOXHO cO31aBaTh PEATMCTUYHBIE TOPTPETHI JIFOAECH, CUHTE3UPO-
BaTh roJsioca, mpeBpamiath (ororpaduu B kapTuHbel U T.4. Taxxke MU Moxer ymydiiaTh KayecTBO
Y XapaKTePUCTHKH IrpauecKrX JaHHBIX, TAKUX KaK pa3pelieHue, BET, KOHTPACT, OCBEICHHUE, JeTa-
nu3anus, crwm3anus u T.1. Harnpumep, ¢ nomomursto MM MOKHO yBenMuuBaTh paspelieHue u3oopa-
KEHUMH, YCTPaHATh IIyMbI U apTe(aKThl, IEPEHOCUTH CTHIN MEKAY N300pKEHUSIMU U T.]I.

Onrtumu3anyst MpoLeccoB CO3AAHUS U PEJAKTUPOBAHUS rpaduueckux nemenToB. MW no3poss-
€T aBTOMATH3HPOBATh PA3IMYHbIC TAIBl M ACTIEKTHI IpoIecca Co31aHus TpaduKH, TAKUX KaK MOJIECITH-
pOBaHUE, TEKCTYPUPOBAaHKE, OCBELICHUE, PEHIEPUHT, Komno3uuys U T.4. Hanpumep, ¢ nomonisro N
MOKHO aBTOMAaTHYECKH co3laBarh 3D-moznenu u3 2D-u300pakeHuil, onpeaeis T ONTUMANbHBIE I1a-
paMeTpsl peHJepHHIa, aaTUPOBaTh IpauKy K pasHbIM ycTpoicTBaM U miardopmam u T.1. Taxxke
WU moxeT nomorarb B peIlakTUPOBAaHUN U KOPPEKTHUPOBKE IpapUUECKUX AIEMEHTOB, TAaKUX KakK yja-
JICHHE HeXeNaTeIbHbIX 00bEKTOB, M3MeHeHue (pona, nodasnenue 3¢p¢HeKToB U T.1.

Taxum oOpazom, corpynandectso MM u komnbroTepHOI rpadMKy CiOCOOCTBYET YIYUIIEHUIO
PEATMCTUYHOCTH M KauecTBa M300pKEHUI U aHUMAIMY, a TAK)Ke ONTUMM3ALUU ITPOLECCOB CO3/1a-
HUS ¥ PEJaKTUPOBAaHUS IpapUueCcKUX IEMEHTOB. DTO MOXKET UMETh IOJIOKUTEIbHOE BIMSHUE Ha
pasnuyHble cephl IesATeNbHOCTH, TaKUe KaK Hayka, 00pa3oBaHHe, HCKYCCTBO, pa3BieueHUe, Meau-
L[MHA, IPOMBIIIEHHOCTb U JApPYyTHE.

HckyccrBennsiit unTemiekt (M) npumensercs: B pa3iauuHbIX 001acTAX KOMIIBIOTEPHOM Tpa-
¢buKH, TaKNX KaK BUACOUTPHI, GHIBMBI 1 aHUMaNms. B atux obmactsax MU mMoxxeT moMoraTth B €03-
JAHUH, YITYYIIEHUH U YCKOPEHUH Ipauueckoro KoHTeHTa u 3¢ dexroB. Hurke npuBeaeHbl HEKOTO-
peie mpuMepsl ncnonb3oBanusg MU B aTux obnactsix.

Buneourpsl: Buneourps! SBIsIIOTCS OJHON M3 CaMbIX MOMYJISPHBIX U TUHAMUYHBIX 00JacTel
npumenenuss UM B kommnbrotepHoii rpaduke. M mMoxer ucnonp3oBaThes 1715 T€éHEpalud KOHTEH-
Ta, YJIydlleHHs rpadukd B pealbHOM BpPEMEHH M CO3/1aHUS MHTEUIEKTYalbHBIX MPOTHBHHUKOB
U coro3HnKoB. Hanmpumep:

I'enepanus konTenTa: MM MOXeT UCTIOIB30BaTHCS sl aBTOMATHYECKOTO CO3JaHMsI UTPOBBIX
YpOBHEH, KapT, My3bIKH, IUAJIOTOB U IPYTUX 3JIEMEHTOB UIPbl. DTO MO3BOJISET pa3paboTynKam co-
KpaTUTh BpEMs U PECYpChl Ha PYYHOE CO3/I1aHUE KOHTEHTA, a TaK)Ke MPEJOCTaBIIsAET UTpoKaM 00Jb-
1€ BAPUAHTOB U pa3HOOOpa3us urpoBoro omnbita. Hanpumep, B urpe No Man’s Sky ucnonbszyercs
IIpoLEeAypHasl TeHepauys A CO3JaHusl OTPOMHOIO KOJIMYECTBA YHUKAJIBHBIX IIIAHET, KUBOTHBIX,
pacTeHUi U PECypcoB.

Viyumenue rpaguku B peanbHOM BpemeHu: MU MokeT MCnonb30BaThCs IS YIy4dLIeHUS
rpaduyecKkoro KayecTBa U peaJuCTUYHOCTH B Buaeourpax. Hanpumep, ¢ momomipto rioyooKux He-
poceTell MOXKHO YBEJIWYHUTh pa3pelieHre TeKCTYp M N300pakeHUil, a TakxKe yIydIIUTh OCBELICHHUE
u teHu. Taxke MM moxeT ucnoiab30BaThes A co3aHusl (OTOPEATUCTUYHBIX TEKCTYp U MepCo-
HaXXeH, a TaKoKe JJIs IepeHoca CTUIIEH MeX 1y U300paKeHUsIMHU.

CoznaHue MHTEUIEKTYaJIbHBIX TPOTUBHUKOB U COIO3HUKOB: MM MoOXkeT ucronb30BaThes ISt
pa3pabOTKM MHTEIIEKTYalbHBIX MpoTHBHUKOB (MU-nporuBHUKOB) U coro3HukoB (MH-momomi-
HUKOB), KOTOpbIe 001a1at0T 00JIee CI0KHBIM U aJJalTUBHBIM MoBeaeHneM. C MOMOIIbI0 00y4eHHUsI
¢ noakpemnenuem, UM -nporuBauku u MM-noMOIHUKN MOTYT alalTHPOBAThCA K UTPOBOM CUTYa-
LIMU, IPOrHO3UPOBATh IEUCTBUS UTPOKA U IPUHUMATh CTpAaTerHnYeCcKUe PEIeHHs, 4TO JAeJaeT Urpo-
BOM OMBIT 00JIee HHTEPECHBIM U BBI3BIBAIOIIHNM.
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®uibMbI U aHuMaIus: OUIbMBI U AHUMAIHS SBISIFOTCS APYTrOi Ba)KHOW 00JIaCThIO PUMEHE-
Hus U B kommbrotepHoi rpaduke. MM MOXKET HCTIOIB30BaThCS JIsI YCKOPEHHsI TpoIiecca co3/ia-
HUs cnemP((EKTOB U BU3YalIbHBIX JIEMEHTOB, a TAKXKeE JUIsl yIy4IIeHUs] Ka4eCTBA U PEaTUCTUYHO-
ctu rpaduku. Hanpumep:

Yckopenue mporecca coznanusi cnendGPeKToB U BU3YAIbHBIX 31eMeHTOB: MW mMoxeT wuc-
0JIB30BAThCA JUIsl aBTOMATU3ALMK PA3IMYHBIX ATANOB U aCIIEKTOB Ipolecca co3ianus cnerpddex-
TOB Y BU3YaJIbHBIX JIEMEHTOB, TAKMX KaK MOJEIMPOBAHKE, TEKCTYPUPOBAHUE, OCBEIICHUE, PEHE-
puHr, komno3unus u T.4. Hanpumep, ¢ nomompro MM MoxHO aBTOMartuuecku cosnaBartbh 3D-
Mojienu u3 2D-u300pakeHuii, onpeAessaTh ONTUMAJIbHBIE MapaMeTphbl peHACPHHTa, aJalTHPOBAThH
rpaduKy K pa3HbIM ycTpoiicTBaM u iardopmam u T.4. Taxke M MoxxkeT moMmorats B pelakTUpPO-
BaHUHM U KOPPEKTHPOBKE creld((PEeKToB U BU3yaTbHBIX AJIEMEHTOB, TAKUX KaK YAaJeHHE Hexena-
TEIBHBIX 00BEKTOB, U3MEHEHHE PoHA, ToOaBIeHHE YPPEKTOB U T.1.

VYiydinenue KadecTBa U peamucTUYHOCTH Tpaduku: MU MoxeT ucronb3oBaTbes Ui Yiryd-
1IeHus rpauueckoro KauecTBa M peajlucTUYHOCTU B puiibMax v anuMauuu. Hampumep, ¢ momo-
mpi0 MW MOXKHO yBeNWYHMBATH pa3pelieHue W300pakeHU, yCTpaHATh IIYMBI U apTe]aKThl, mepe-
HOCHUTb CTUJIM MEXKIY n300paxeHussMu u 1.1. Takxe MM MokeT ucnonab30BaThCs A co3aanus ¢o-
TOPEAIUCTHYHBIX TEKCTYP U IEPCOHAXKEH, a TAKXKE I CUHTE3a I0JI0Ca U PEUH.

Takum ob6pazom, UM uMmeeT mmpokoe mpuMEHEHHE B Pa3IMYHBIX OOJACTSIX KOMIBIOTEPHOI
rpaduKu, TAKUX KaK BUACOUTPHI, PHiIbMbI M aHuMarus. MM Moxer momorate B CO3/IaHUH, YIIyd-
IIEHUH W YCKOpPeHHH Tpaduyeckoro KoHTeHTa U 3¢ (EeKTOB, a TakKe B YBEIMYECHUU HHTepeca
U yJIOBJIETBOPEHHOCTH 3puTenell u urpokos. OnHako, MM Taxke craBUT nepel KOMIBIOTEPHOM
rpaduKoli HOBBIE BBI30OBBI, TakHe Kak oOecreueHue 0e30MacHOCTH, STUKU, aBTOPCTBAa M KayecTBa
rpadMUecKuX AAHHBIX, CO3JAHHBIX MM 00paboranHbIX ¢ momormbio MU. TlosTomy, HE0OX0aMMO
pa3BuBath U npuMeHaTh UM B koMIbloTepHOU rpaduKe ¢ y4eTOM ITHUX aCIEKTOB.

TenneHuuu 1 nepcreKTUBLl pa3Butus corpyaauuectsa MM u komnbroTepHoil rpaguku

CotpynuuuectBo UM 1 KOMIBbIOTEpHOM rpaduKu SBISETCS OJJHUM U3 CAMBIX MEPCIIEKTUBHBIX
Y TMHAMHUYHBIX HalpaBjIeHUH B COBPEMEHHON HayKe M TE€XHOJOruu. B 3Toll 001acTy mOCTOSHHO
MIOSIBJISIFOTCSL HOBBIE TEXHOJIOTUH M BO3MO>KHOCTH, KOTOPBIE OTKPBIBAIOT HOBBIE TOPU30HTHI AJIsl M C-
ClIeJIOBaHMM, pa3paboTOK U mpuMeHeHui. Huxe nprBeeHbl HEKOTOPBIE U3 HUX:

TpaccupoBka nyuyeil B pealbHOM BpeMeHHU: TpaccupoBKa JIydell — 3TO METOJ BU3YalIU3allHH,
KOTOPBIM MO3BOJIIET CO3/1aBaTh PEATMCTUYHBIE N300paKEHUSI C YUETOM OTPAKEHUS, IPEIOMIICHHUS,
paccesiHUs ¥ MOTJIOLIEHUsI CBETAa Pa3JIMYHbIMU MOBEPXHOCTSAMU U Marepuaiamu. TpaccupoBka ly-
4yeil TpedyeT OOJbIIOro KOJIMYECTBAa BHIYMCIUTENBHBIX PECYpPCOB, MOATOMY TPAJUIMOHHO OHA HC-
M0JIb30BasIach TOJBKO i oddnaitn-pennepunra. OgHako, ¢ passutueM MU u rpadpudeckux npo-
LIECCOPOB, CTAJI0 BO3MOKHBIM PEAIIM30BaTh TPACCUPOBKY Jydell B PEAIbHOM BPEMEHH, UYTO MO3BO-
JISeT CO3/1aBaTh OoJiee peaTCTUYHYIO M 3aXBaThIBAIOLIYIO TpaguKy B BUACOUTpaxX, PUIbMaxX U BUP-
TyaJIbHOW peaIbHOCTH.

I'enepaTuBHbBIE cOCTs3aTeNbHbIE ceTH: | eHepaTuBHbIe cocTsazarenbHble ceTH (GAN) — 3To THI
HEUPOHHBIX CETEW, KOTOPBIE COCTOAT M3 JBYX MOJCETEH: TeHepaTopa U JUCKpUMHUHATOpa. [ eHepa-
TOp IBITAETCS CO3/1aBaTh HOBBIE JJAHHBIE, TIOXOKUE HA PEANIbHBIE, @ JUCKPUMUHATOP MBITAETCS OT-
JUYUTDH peasibHbIE JaHHbIE OT CreHepupoBaHHbIX. O0e moaceTH 00y4yaroTcs B MPOIECCE COCTI3aHus
ApYyT ¢ IpYyrom, yaydias cBou crocoOHocTd. GAN MOTyT HCIOJIB30BaThCs AJISi TEHEpaluu pas-
JUYHBIX BHUJIOB TpadUyecKuX JaHHBIX, TaKUX KakKk H300pa)KeHHs, TEKCTYpbl, aHUMAIMH, BHJIEO
U T.J., HA OCHOBE BXOJHBIX JIaHHBIX, TAKHX KaK TEKCT, 3BYK, ckeTuH, ¢pororpadpuu u 1.7. GAN mMo-
I'YT TaK)K€ HCIOJB30BaThCA IS YIAY4IICHUs, CTHIM3AlMM, PEJAKTUPOBaHUA U TpaHChOpMaluu
rpadUyecKuX JTaHHBIX.

OO6yuenue ¢ moakperuieareM: OOy4eHHE ¢ MOIKPEIUIEHUEM — 3TO METOJI MAIIMHHOTO 00yye-
HUS, B KOTOPOM areHT o0y4yaeTcsi Ha OCHOBE CBOETO OIbITa M MOJIy4aeMON HarpaJsl Win mrpada 3a
cBou JeficTBusl. OOydeHre ¢ MOJKPEIUIEHHEM MOKET UCIOJIb30BaThCS JJI CO3AaHMSI MHTEIIEKTY-
aJIbHBIX ar€HTOB, KOTOPbIE MOTYT aIallTUPOBATHCS K Pa3JIMYHBIM CUTYALUsIM, TPOTHO3UPOBATh JEH-
CTBUS JPYTUX areHTOB U MPUHUMATh ONTUMaJbHbIE pemieHus. O0yueHue ¢ MOAKPENIeHHEM MOXKET
MPUMEHSITHCSI B PA3IMUHBIX 00ACTAX KOMITBIOTEPHOU rpaduKu, TaKMX KaK CO3JAHHE WHTEIICKTY-
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QJIbHBIX IIPOTUBHUKOB U COIO3HUKOB B BHUJEOUIPAX, MOACIUPOBAHUE U CUMYJIALMS PEAIBHBIX WIH
BOOOpakaeMbIX 00bEKTOB U SIBJICHUH, ONTUMU3ALUS TApaMETPOB PEHAECPUHTA U T.J.

[Tporuo3sr Oyaymiero pa3sutus U cepsl npumenenus corpyaanaectsa MM u koMnbproTepHon
rpaduKy 3aBHCAT OT MHOI'MX (DAaKTOPOB, TAKMX KaK HayYHO-TEXHHYECKUH MPOrpecc, 3KOHOMHUYE-
CKasl CUTyallMsl, COLHUAIbHO-KYJIbTYPHbBIE TPEH/IbI, IIPABOBbIE U 3TUYECKHE HOpPMBI U T.A. OnHaKO,
MO’KHO BBIJICJIUTh HEKOTOPBIE OOIME HAIIPABICHUS U OXKHUIaHHs, TAKUE KaK:

Pacumpenne obnacreit npumenenus: MW n kommbrorepHast rpaguka MOTYT HaXOJUTh Bce 0OJIb-
111€ IPUMEHEHHS] B PA3IMYHBIX cepax AesTelIbHOCTH, TAKUX KaK HayKa, 00pa3oBaHue, UCKYCCTBO, pa3-
BJICYECHHE, MEIUIIMHA, IPOMBIIIICHHOCTh U npyrue. MM u xommbloTepHas rpaduka Moryt momorarb
B PELICHUH pa3JIMYHbIX 33714, TAKUX KaK aHaIW3 U BU3yalu3alys JaHHBIX, 0O0OyuyeHHe U 00pa3oBaHuUE,
JMArHOCTHKA U JICYCHHE, IPOEKTUPOBAHUE U IIPOU3BOJCTBO, Pa3BJICYCHUE U TBOPUYECTBO U T.[I.

Viyumenue kadectBa u peanuctuyHoctu: UM m xomnbrotepHas rpaduka MOryT yiydlarh
Ka4ecTBO M PEATMCTUYHOCTh IpapuyuecKux MaHHBIX, CO3/1aBasi Oojiee JETalM3UPOBAHHBIC, OCBE-
IIIEHHBIE, TEKCTYPUPOBAaHHBIE M CTUIM30BaHHBIE N300paXKeHUs, aHuManuu 1 Buaeo. MU u kommbro-
TepHas rpa)uka MOTYT TaK)Ke CO3/1aBaTh 0ojee BBIPa3UTEIbHBIC, SIMOIMOHAIBHBIE U (poTOpeanu-
CTUYHBIE IEPCOHAXH, a TAKKE CHHTE3UPOBaTh pe4b U roJIoca.

VYckopenue nporeccos co3aanus U oopadorku: UM u komnbroTepHas rpaduka MOryT YCKO-
PATH MpOLECChl CO3AaHusl U 00pabOTKM rpauyecKuX JaHHBIX, ABTOMAaTH3UPYs pa3IMyHbIE 3TaIlbl
U ACIIEKThI, TAKUE KaK MOJEIMPOBAHUE, TEKCTYPUPOBAHKE, OCBEILECHHUE, PEHIEPUHT, KOMIIO3ULIHS,
penaktupoBanue u T.4. UM u xomnprorepHas rpaduka MOTyT TakKe aJlaiTUpOBaTh rpauky K pas-
HBIM yCTPOICTBaM M mat(opmam, YIUThIBas UX XaPAKTEPUCTHKH U OTPAHHYCHHUS.

B 37001 paboTe MbI paccMOTpenu pa3indyHble acneKThl B3aumojeiicteus M 1 koMnbroTepHOM
rpaduKH, TakKUe Kak:

* OmnpezneneHUe MCKYCCTBEHHOI'O HHTEJUIEKTa B KOHTEKCTE€ KOMIIBIOTEPHOW rpaduku
U 3HadeHue corpyaHuuectsa MM u xomnproTepHoOi rpadMky B COBpEMEHHOM MUDE.

* PoJib MCKYCCTBEHHOTO MHTEJUIEKTA B Pa3BUTHM KOMITBIOTEPHON Irpauky U MpUMEHEHHE
MAaIIMHHOTO OOY4€HHUs U HEMPOHHBIX CeTel B CO3/1aHUU U 00paboTKe TpaduKy.

* [IpeumymiectBa cotpynnndyectBa UM u xommbloTepHOM rpaduku, Takue Kak yilydlie-
HUE PEAIMCTUYHOCTU U KauecTBa M300paXeHUM M aHMMallUW, ONTHUMHU3ALMS MPOIIECCOB CO3aHMs
U peaKTUPOBaHMs rpa)uueCcKUX 3JIEMEHTOB.

* [IpumMeHeHHEe HCKYCCTBEHHOTO HHTEIUIEKTa B Pa3IUYHBIX 00JacTAX KOMIBIOTEPHOU
rpaduKy, TaKUX Kak BHUICOUTPHI, GMIbMBI U aHuUManus, rae M moxer momorars B CO3JaHHH,
YAYYIIEHUH U YCKOPEHUH TpaduyecKoro KOHTeHTa U 3 (EKTOB.

* DTHYecKHe U collMaibHbIe acleKThl ucnonb3oBanus MU B komnbloTepHoil rpaduke, Ta-
KM€ KaK BIMSHUE Ha TPYAOBBIE MPOIECCHl U PHIHOK TPyAa B MHIYCTPUU KOMIBIOTEPHOH Ipaduku,
BOIPOCHI 0€30MaCHOCTU M MPUBATHOCTH NpH Hcnonb3oBaHun MU B cozgannu rpaduki.

* TeHOeHLMU W MEPCHEKTUBBI pa3BUTUS coTpyaHuuecTBa MM u xommbroTepHON Tpaduku,
TaKue KaK HOBbIE TEXHOJIOTUHU U BO3MOKHOCTH, IIPOTHO3bI OYyIIETO pa3BUTHUS U c(hepbl IPUMEHEHHSI.

Mpbl npunum K BbIBOAY, 4TO cOTpyAHHuecTBO MU u xommbroTepHOI rpapuku sBiIseTcs OA-
HUM U3 CaMbIX IEPCIEKTUBHBIX U AMHAMUYHBIX HAIIPABICHUN B COBPEMEHHON HAYKE U TEXHOJIOTHH,
KOTOpPO€ OTKpBHIBAa€T HOBbIE BO3MOXKHOCTH JJIsi CO3JaHHs M OOpaOOTKM rpa@uyuecKkux TaHHbBIX,
a TaKoKe JUIA pelleHus pa3IMYHbIX 3ajlay B pa3HbIX cdepax aesTeabHocTH. OqHaKo, COTPYAHUYECT-
Bo M u koMmbloTepHON rpa@uKy TaKKe CBSI3aHO C PSAIOM BBI30BOB M PHCKOB, TAKHUX Kak obecrie-
yeHue 0e30MacHOCTH, STUKHM, aBTOPCTBA U KauyecTBa rpauyecKuX JaHHBIX, CO3AaHHBIX UM 00pa-
6oTtanHbIx ¢ noMoiubio MU, a Taxke aganTanust TpyI0BOro 3aKOHOJATENIbCTBA U COIMANIbHOM 3a-
IIUTHl K HOBBIM YCJIOBHUSAM pbIHKa Tpyaa. [loaTomy, HeoOXoauMo pa3BuBaTh U npuMmeHsts WU
B KOMIIBIOTEPHOHM IpaduKe ¢ y4eTOM 3THUX acCHEeKTOB, a TAKKe COOJII0/aTh 3TUYECKHE MPUHIHUIIBI
Y TIPAaBOBBIE HOPMBI ITPU UCTOIb30BaHUU M B KoMIIbIOTEpHOII rpaduke.

Cnucok nurepaTyphl:
1. «MckyccrBennblid uaTEIeKT. CoBpeMeHHbI noaxoa» Crtroapra Paccena u Ilutepa Hop-
BUTA. JTO OIHa U3 CaMbIX U3BCCTHBIX W IOJHBIX KHHUI ITO TCOPUHN U ITPAKTHUKE I/H/I, KOTOpas OXBAThbI-
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BaeT MHOKECTBO TEM, TaKMX KaK MalIMHHOE oOyueHHe, riy0okoe o0ydeHue, poOOTOTeXHHKA, 00-
paboTKa eCTECTBEHHOTO si3bIKa U apyrue. ['ox uznanus: 2020.

2. «I'nybokoe oOyueHHe B KapTUHKaxX. BU3yaiabHBIN T'H]l 10 MCKYCCTBEHHOMY WHTEIUICKTY)
Jl)xona Kpona, I'panta beitneBenbaa u Arnasbaccenc. 9To kHUTA, KOTOpas OOBSICHSIET OCHOBHBIC
KOHIICTIIMHU ¥ aJITOPUTMBI TTTyOOKOT0 00yUeHHsI C IOMOUIBIO WILTFOCTpauid U mpuMepoB. I'ox uzna-
Hus: 2019.

3. «Ilocnennee M3o0perenue yenoBevyecTBa. MICKyCcCTBEHHBIN HHTEIIEKT M KOHEN 3pbl Homo
sapiens» Jlxxelimca bappara. 1o kHUra, KOTOpas MPEAYNPEkRAAeT O NOTEHUUATbHBIX OMACHOCTAX
U TOCJIEACTBUAX CO3JAHUsI CBEPXMUHTEIUIEKTA, KOTOPBIA MOKET NMPEB3OMTU UYEIOBEUECKUU pa3ym
1 KoHTpoJb. ['ox u3nanus: 2013.

4. «Pazym, mamuubel 1 Matematukay WUrnacubenapl. DTO KHUra, KOTOpask UCCIEIYET CBSI3b
MEXIy pa3yMOM, MalllMHAMHU U MaTeMaTUKOH, a TaKKe paccMaTpuBaeT GUIOCO(PCKUE U ITUYECKUE
Bonpocsl, cBsa3anHble ¢ UW. 'og usnanus: 2017.

VJIK 004
BLJIIM BEPY CAJIACHI YIITH YAT-BOTTAP/bI KYPACTBIPY

Cynkap6exoBa A.A.', Kaspiiosa JI.E.?
Masnonap oGnbichHEIH GitiM Oepy 6ackapmacsl, (ITaBnonap, Kazakcran PecryOirkacsr)
“Ekibacty3 Kauacsl 6itim Gepy Gemiminin Ne36 mumeii-mexre6i KMM,
(Exibacry3, Kazakcran PecryOmmkacsr)

Annomayun. B Oannoii cmamve paccmampugaromcs npeumyuecmsed UCHoIb308aHUsT Yam
bomos 6 cghepe 0Opazosanus, a mak xee cospemMeHHvle NAamgopmvl 0 pazpabomru Yam-o60moa.
Knrwouesovie crosa: uam-oomol, OucCmanyuoHuble YpoKu, UCKYCCMBEHHbII UHMELLEKN, KOHCH-

PYKMOpbL.

Annotation. This article discusses the advantages of using chatbots in the field of education,
as well as modern platforms for developing chatbots.
Key words: chatbots, remote lessons, artificial intelligence, constructors.

Kasipri xyHzne akmapaT NeH HMHTEpHET 3aMaHbIHAa OuliM Oepy cajlachlHIarbl WHTEPHET-
KbI3METTEPiHIH ©cyiHe OalIaHBICTBl OKBITYAA eJieylli e3repicTep OpbIH anyna. KallbIKThIKTaH
OKBITY ca0akTapbl OKy MpOILECiHAE CEeHIMAI OpbiH anyna. OChIFaH JoJed MEKTENTerl OKBITY
HpOoLECiH/Ie OHJIAH OKBITY TardopManapsiHbiH Konaanbutysl, Mbicansl Kundelik.kz, BilimLand,
Platonus, DarynOnline, MoOWIbIi KOCHIMILIANIAP/IBI MA1aIaHy, OKBITY KOHE JKaCaH bl HHTEIUICKTKE
HeTi3/1ereH yaTooTTap/ bl KOJIAaHy CaHbl apThIIl KeJel.

Yat-60T (arbut. chatterbot) — Oy maiimananyibIMeH MOTIHIIK HEMece IBIOBICTHIK Xabapiama
apKbUIbI ©3apa opeKeTTecyre apHanraH BeO-uHTepdeiic Hemece MOOMIIb/II KOCBIMILIA.

Kaszipri 3amanfbel 4aTOOTTap OHJAMH peXUMIHAE KYMBIC 1CTEH1, NaiiianaHyIbIMeH TaOuFu
Tl ceiyiecyre JKoHE coiiiecy cepiKTeci peTiHAe aJaMHbIH MiHe3-KYJIKbIHA eJIiKTeyre KaOineTTi
KacaH/Ibl WMHTEUIEKT JKyHenepiH KosmaHaael. YaT-00TTapapl MEHEDKEpIep MEH OJIeyMEeTTIK
xeninepne (Telegrfm, WhatsApp, VK, FaceBook), moOwmpai KochMimanap MeH calTTapia,
TBIOBICTBIK aCCUTEHTTEP MEH OacKapy >KyhenepiHie KoHe T.0. KOJITaHa b,

byrinri Tapaa yar-00TTap KenTereH MakcaTTapja HaiianaHblianbel: OM3HECTe Tayapiaap MEH
KBI3METTEP/II cary, KapHama XoHe XabapiaManap Tapary, KbI3MeT KOpPCeTy HIBIFBIHIAPBIH a3aiTy,
OKBITY JKOHE T.0.

Telegram wmeccenmxepinne Python Oarmapnamanay TidiH yHpeTyre apHaifaH d4ar-OOTThI
’KY3ere achIpyblH MbICallbl 1-cypeTTe KenTipiireH.
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< (B Pythonbot_sp x

bot

/start A

/start

Canem! MaiToH 6araapnamanay TifliH
yipeHire apHanfFaH yat 60TKa KoL Kengin!

Canem! MNaiiToH 6araapnamManay TiniH
yhpeHire apHanfaH yat 60TKa Kow kengid! |

TakblpbINTbl TaHAQY

TaKkbIpbINTbl TAaHAA:

@) @ 2 0

EHrisy-wbiFapy onepatopnapbl 1

HakTbl )aHe 6YTiH caHaap

Cypem 1. Teneepamoa Python minin yipemyee apranzan uam 6om

binim Gepy npouecrepinae 4aT0OTTapAbl KOJIJaHYIbIH apTHIKIIBLUIBIKTAPHI:

» bBirim anymbuiap 6i1iM 6epy MaTepHalbiH 3epaeieyre OipHele peT Opalibll, CypaKkTap
KOMBII, KypcTapabl OIpTiHAET MBIKTAll MEHIEPEe aajIbl.

* OKyIIBI CBIHBINTA KOS AIMAUTBIH CYpaKTapra 4aTOOTTap XKayan Oeperi.

» Kemnrteren cypakrap KOSATHIH ThIM 13/I€HIMIAa3 OKYIIbUIAp 4aTOOTIEH apajiaca OTBIPHII
©3/1epl YILIH KbI3bIKThI TAKbIPHIN OOMBIHIIA KaHa HIpCeNep il OLTIN OThIpaibl.

* YaTtOOoT >Kaimbl OKY YaKbIThl MEH MPOLIECIH JKOCTIapiayFa KOMEKTeCy YIIiH Oaanap/iblH
KeKe KeHecIici 0omapl.

Yar 60TTHI MeCCeHKepIiep e KoslJaHca MOOMIIb I TeneoHlapFa apHaiibl OaFaapiamanap/isl
OopHaTyAblH Kaxkeri koK. Telegram, WhatsApp meccenmkepiept op OanaHbiH TeiaedOHBIHIA
OpHATBUIFaH.

Yar-60TTapapl 33ipiey yiIiH OyriHri KyH1 KelTereH oHjlaiiH miaTdopMmanap Oap, oyapablH
KeMeriMeH Oarnapiamanay Typaibl Kell OUIMECEHI3 Je KapamailblM 4aT-00T jkacail ayachls.
OmnapapiH KeHOipeynepiH KapacThIpanbIK.

BotMan https://botman.pro/. BKonrakre men Telegram yin opbIc TUIIi 4aT-00T au3aiiHepi.
KapanaiibilM »oHe MHTYMTHUBTI MHTepQeic KocimKoillapra 1a, »kaHajaH Oacraylibliapra Ja
BIHFaIBI. Herisri MyMKiHAIKTepi:

» Telegram >xoHe BkoHTakTe y1IiH 4aT-00TTap KYpY;

" cayaJHaMaJap JKYpri3y, ajlblHFaH jkayanTtap OOWbIHIIA IepeKTepi KUHAY, a0OHEHTTEep-
re xioepy;

* Tipkemesepai xkidepy (cypertep, OeitHenep, aynuo, yiipmenep xoHe T.0.);

* 00T aDOHEHTTEPIMEH TUaIorKa KOJI KETKI3y, XaT aliMacy MYMKIH/IIT1,

* yarGoT OOWBIHIIA CTATUCTHKA (OHBIMEH ©3apa OpEeKeTTeCy); Ka3bUIyIIbUIapMEH
opekeTTep (3aTOeNTi TarabIHIaYy, apHaFa KOCy XKoHe T.0.).

Aimylogic https://aimylogic.com/ru. Akpuiasl yaTOOTTap *Kacayra OOJATBIH OpPBIC TUTIHAETI
kbi3MeT. Kypbuiran yat6oTTap MalmHaIbIK OKBITY alrOpUTMIEP! HEri31HAe KYMBIC ICTeH Il XKoHe
yHeMi OKbIThUTaJbl. Almylogic-re war-GoTTapmaH 0acka, JaybICTBIK OOTTap jKacayra, aKbLIJIbI
KOHBIpay CIICHApUWJIEpiH KOHPUTYparusiayra ®KoHe olapbl OM3Hec-TpolecTepre eHrizyre 0oJa-
1pl (2-cypet). BoT Bu3yanapl KOHCTPYKTOP/IBIH KOMETIMEH jKacaliaibl.
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Canem! MaiiTon Earaapnamanay TaKuIpHINTY TaHAA: Sp6ip GaraapnamaTynTen Ken

Tawwiprinry Tanaay Enriay-wairapy onepatop. Tr Texcr

Kowmannanapau isacy Hascrus ware Gyris canaa.

if-Then-Eise wapTrul on...

Cypem 2. Buzyandwvl KoncmpyKmopOowly kemezimern Yam-6ommel a3ipaey

BotKits https://botkits.ru/. Opbic TUIII OHJAWH YaT-00T KypacThIpymIbICEL. CepBUCTE Mec-
CEHJDKEpIIEp MEH SJICyMETTIK KeJiep YIIiH JyaT-00TTap >kacayra 6omnansl. [Tnardopmanbiy Herisri
MYMKIHJIIKTEPi:

* yar-boTTa IMaOrThl AAMBITY/IBIH CLIEHAPHIIEpI MEH HYCKaJlapbIH Xkacay;

" cayaJlHaMma JKYpri3y, mai1aJanyIibl JepEeKTEPiH )KUHAY KOHE OHICY;

" TafchIpbicTap MEH TeJIeMAEpl KaObu11ay;

" KIMEHTTIK Oa3aHbl )KUHAY;

= xabapnama xidepy;

* (QOTIEH ©3apa OpeKeTTEeCY;

* paiiianaHyublIapra TPUITEPIIiK Xabapiamanap xkioepy;

" MHTEpHET-AYKEHJEep YIIIH "Tayapiap aHbIKTaMalbIFbl'onuusicsl e3ekri. OraH Tayapiap
Ti3IMIH eHri3yre 0oja/ibl, ajl 00T OHIM Typasibl CYpaHBICTAP/Ibl TAHU AJIaJbl KOHE IMailaaHylIbUIapFa
Tayap Typajbl Oaranapipl, CUIIaTTaMalap Ikl XKoHe 0acKa aKkmapaTThl Oepe anabl.

CoHbIMeH, KOPBIThIHBUIAN Kene, O11iM Oepy calachlHa, acipece OKyLIbUIapFa jkaHa Oi1iM Oe-
pyze yaT 0oTTapibl KypacTelpy oTe THIMAL 0ombin Tadbuiaapl. Kocinmkoi mporpammanaymsuiap yiiiH
e, Jkail maiigananymsuiap yiis 1e Aimylogic miaatgopmach! bIHFaHIbL, KOJaiIbl O0NIbIN TaObUIa IbL.

OaebuerTep TiziMi:

1. CmeiciioBa JI.B. Yar-00T Kak COBpeMEHHOE CPEICTBO MHTEpHET-KOMMYyHUKaruii // Moio-
noii yaensrit. — 2018. — Ne9. — C. 36-39. — URL: https://moluch.ru/archive/195/48623/.

2. Muxaiino B.A., Muxaitnos C.B. OcobOennoctu pa3BuTus HWHGOPMAITHOHHO-
KOMMYHHUKAaTHUBHON Cpefbl COBpeMeHHOro obmiectBa// COOPHUK HAayuHBIX TPYIOB «AKTYyaJbHbIE
npoOsieMbl Teopun kKoMMmyHuKarwwy. CI16., 2004. C.34-52.

3. PomanoBa E.B. Yar G0TBl Kak >JI€MEHT YMNpABJICHUS CUCTEMOI// «XPOHOIKOHOMHKA.-
2019.-Ne7-C.94-98. URL: https://cyberleninka.ru/article/n/chat-boty-kak-element-upravleniya-
sistemoy/viewer.
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Cexkuus 7
OXPAHA TPYJA U ITPOMBIHIVIEHHAS OKOJIOT' 'S

YK 331.45
CIIOCOBbBI HOBBIINEHUSA BE3OITACHOCTH TPYJIA
HA IMPOU3BOACTBEHHBIX ITPEATIPUATUAX

Mensenes A.M.
Hayunsiit pyxoBoaurens: Kysun E.I'., K.T.H, 1OLEHT
Kysbacckuii rocyaapcTBEHHBIN TeXHUYECKU yHUBepcuTeT uMeHu T.d. ['opbayera,
¢umman B 1. [Ipokomnbescke, (T. [IpokonbeBck, Poccuiickas deneparius)

AnHomauus. B nacmosweii pabome npedcmasienvl cnocodvl nogvluieHus Oe30nacHocmu
mpyoa ¢ UCNOIb308AHUEM COBPEMEHHBIX Memo008 KOHMPOJIs napamempos cocmosinust. Ilpueoosm-
Csl Kpamkue c8edenusi 0 GUOPAYUOHHOM U MENT0BOM Memoodax KoHmpoas. Paccmompenvl npeumy-
wecmea Memooa 2eo0pacuosIoKayuu Oisi OYeHKU COCMOHUSL U Oe30NACHOCIU UHICEHEPHBIX COOPY-
JHCEHULl U SPYHMO8 OCHO8AHUA. [l OONLUMUHCMBA NPOU3BOOCTNEEHHBIX NPEONPUSMULL U ONACHbIX
NPOU3600CMEEHHBIX 00BEKMO8 YKA3AHHbIE MEeMOObl, YACO NPUMEHSIeMble 8 COBOKYNHOCMU, NO360-
JISIIOM NOBLLCUMb OE30NACHOCMb MPYOd NEPCOHAA.

Knroueevie cnosa: bezonacnocmo mpyoa, 8UOpOOUACHOCIMUKA, MENIOB0U KOHMPOIb, 2e0qhu-
3UyecKuUe UCCIe008aHUsA, 2e0PAOUOTOKAYUSL, 2OPHbLE bIPADOMKIU.

Annotation. This paper presents ways to improve occupational safety using modern methods of
condition parameter control. Brief information on vibration and thermal control methods is provided.
The advantages of the georadiolocation method for assessing the condition and safety of engineering
structures and foundation soils are considered. For most industrial enterprises and hazardous produc-
tion facilities, these methods, often used in combination, can improve the safety of personnel.

Key words: Labor safety, vibration diagnostics, thermal control, geophysical research,
geolocation, mining.

JIOCTIOKEHHSI HAYIHO-TEXHUYECKOTO W TEXHOJIOTHYECKOTO MpOorpecca MO3BOJISIOT YeloBeYe-
CTBY HEIIPEPBIBHO IMOBBILIATH MPOU3BOIUTENBHOCTh TpyAa. COBpeMEHHbIE YCIOBHS TPyJAa Ha Mpo-
M3BOJICTBE, BKJIIOYAsl OTIACHBIE TPOM3BOJICTBEHHBIE OOBEKTHI, 3HAYUTEIHHO OTIIMYAIOTCS OT TEX, YTO
obutn 30-40 et Ha3ax. YpoBeHb MPOM3BOJCTBEHHOIO TPaBMaTHU3Ma CHUXKAETCS, HO MPH 3TOM BCe
PaBHO C HEKOTOPOH MEPHOAWYHOCTHIO MPOUCXOMAT aBapHH, JIIOIU TONANAIOT B TPAaBMAaTHYECKHE
curyauuu. [Ipu 3ToM HE pa3paboTka HOBBIX HOPMATHBHBIX JIOKYMEHTOB perjJaMeHTUPYIOIUX Aeii-
CTBHsI paOOTHUKOB, HH Y)KECTOUYECHHE MPOU3BOJCTBEHHOTO KOHTPOJISI, HH IOCTOSHHBIA KOHTPOIh
U BHEJpPEHHE HOBBIX 3aIPETUTEIbHBIX MEP HE MO3BOJISIIOT MOJHOCTBIO YCTPAaHUTh PUCK aBapuit
U TpaBM pabOTHHUKOB.

[ToHumasi MHOXKECTBO MPUYMH, KOTOpPbIE PEIIECTBYIOT CO3/IaHUIO aBAPUUHBIX CUTYAIUH U TO-
CTENICHHOE TPUBBIKAHNE W TOJIEPAHTHOCTH K PHUCKY, PACCMOTPUM TEXHUYECKHE CIIOCOOBI, TIPU BCEX
MIPOYMX PABHBIX YCIOBUSIX MOBBIIIAIOIINE O€30MTaCHOCTh TPY/Ia HA MPOU3BOACTBEHHBIX MPEAIPUATHSX.

[Tonxon k pemieHUI0 OOJBLIIMHCTBA MPOOJIEM NOJKEH 0a3MpOBaTHCS Ha MCIIOJIB30BAHUM pa-
[IMOHAIIBHOTO YHCcIa 00OCHOBAHHBIX B KOHKPETHBIX MPOM3BOJICTBEHHBIX YCIOBUSIX METO/AX U CIIO-
co0ax akTHBHOTO U ITACCHBHOTO KOHTPOJIS TAPaMETPOB COCTOSIHUS 0€30MacHOCTH.

KoHTposb BHOPALMOHHOIO COCTOSIHUSI 00beKTA.

BuOparoHHbIi KOHTPOIIH 1eNeco00pa3sHo MCIIOIb30BATh IS OLEHKH JIFOOBIX MTPON3BO/ICTBEH-
HBIX MAlllMH ¥ MEXaHW3MOB, BO30YKIAIONIMX KOJIeOAHUsI MM TOABEPKEHHBIX BO3/IEHCTBHIO KoneOa-
HUIl, B IEPBYIO OYepeb CHIIOBOr0 000pyAOBaHMs ABUrarened u peaykropos [1-3]. M3menenue napa-
METPOB BUOpalny B MPOIIECCE IKCIUTyaTalluu 00bEeKTa MPOUCXOIAT JIMOO B pe3ylbTaTe u3HOca, 100
MOBPEXICHHUs, MO0 HapyLIeHUs pexxuma padoTsl. OTKa3 HEKOTOPBIX BUJOB MPOMBIILIEHHOIO 000pY-
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JIOBAaHUS MOT'YT IIPUBECTH K OIIACHOCTH VISl 3I0POBbs U JKU3HU Jtofie [4]. BHenpenne aBromatusupo-
BaHHBIX CHCTEM BHOPALIMOHHOTO KOHTPOJIS, TO3BOJIIET HAa PAHHEN CTaJUM PACIO3HABATh 3apOKACHHE
ne(eKTOB B KOHKPETHBIX y3JIaX M CIIOCOOCTBOBATH MPEJOTBPAILCHNIO BHE3AHBIX aBapuil [5].

KoHTpPOJIb TENI10BOr0 COCTOSIHUS 00bEKTA.

TpeHue B aneMeHTax MallliHbl IPUBOANUT K U3MEHEHUIO TEIJIOBOTO MOJISI U3IY4EHUsI, KOTOPOE
XapaKTepu3yeT MPOUCXOASIINE B MAIIMHE IPOLECCH U AJIsi KOHTPOJIS 3apOKIAIOIUXC HEUCIIPaB-
HOCTEW TeMIepaTypa sIBJISETCS BaKHBIM I1apaMeTpoM [6].

B paboueil )UAKOCTH THAPABINYECKUX CUCTEM FOPHBIX MAIIUH TEMIIEpaTypa XapaKTepu3yeT
BO3MOYKHOCTh KOPPEKTHOU Pa0OTHI, @ TAKXKe TEXHUYECKOE cOCTOsTHUE [7].

IToanmoBepXHOCTHBIN KOHTPOJIb COCTOSIHUSA CpeAbl (reopaauoIoKaus).

[Ipu ompeneneHUN TEXHUYECKOTO COCTOSIHUS MPOMBIIIJICHHBIX O0BEKTOB, MH)KEHEPHBIX CO-
OpPYXEHUH U COCTOSHUS TPYHTOB OCHOBAHMsI XOPOLIO 3apeKOMEHA0BaN cedsl criocod reopaguoso-
kauuu [8-10]. Ilpu 3ToM reopaanonokanyst MO3BOJISET OLEHUTh BHYTPEHHEE CTPOCHUE HEAOCTYII-
HOTO JIsI MPSIMOTO UcclieoBanust oobekTa [11, 12].

Ha pucynke 1 npencrasieHa pagaporpaMmma HHXEHEPHOTO COOPYKEHHUs (IIPOJIET MOCTA) U €€
UHTEPIIpETALINS.

Pucynox 1. Padapoepamma nporema mocma: 1 — acgharomodbemon monwunou 150-200 ymm;
2 — nacwinuot epyum 0o anyounst 1,25-1,4 m; 3 — bemonnsie naumeot moawunou 300-350 mm;
4 — guipasHusarowuil CLot MOHOIUMHO20 Jicenie300emorna moauunou 350-400 mm

Ha pucynke 2 npencraBieHa pajaporpaMMa KpOBJIM MOA3EMHOM TOpHOM BBIPAOOTKH UMEIO-
1€ y4acTOK C OaCHBIM COCTOSTHUEM.

Pucynox 2. Padapoepamma xkpoénu ebipabomxu 3a OemoHHOU KPenvio.
1 — yooeremeopumenvroe cocmosiHue nopoo Kpogiu, 2 — HapyuleHHoe cOCMOosiHue NOpoo KpOGau

OmngIT MPUMCHCHUA CIIOCOOOB TEXHHYECKOTO KOHTPOJIA COCTOAHUSA O6’bCKTOB, HaxoduT IIpHu-
MCHCHHC U B LCIIAX KOHTPOJSA COCTOSAHUSA 6e3omacHocTu. ITomumo CTalMOHAPHBIX CUCTEM KOHTPO-
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JIsd, ICPUOJUUCCKUC 06CH€I[0BaHI/I$I IIO3BOJAIOT ITOJIHEC BBIABUTH BCC OTKIIOHCHUA, IIe(bGKTI:I n MECTa
BEPOATHBIX Pa3pyILICHUM.
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YK 614.2-616-016+64..011.44-07
3KOJIOT'MYECKASI OFCTAHOBKA KOHKPETHOI'O PETUOHA U EE BJIUSITHUE
HA YPOBEHbB PUCKA CJIYYAEB 3APEI'HTCTPUPOBAHHBIX MHOT'OJIETHUX
9HJIOKPAUHHBIX 3ABOJIEBAHUI C IEPBBIE YCTAHOBJIEHHBIM JUATHO30M

TypcynoB M.K., MexeroBa K.O., Hypmaran6erosa b.H.
Exunbacty3ckuil HH)K€HEpHO-TEXHUYECKUI MHCTUTYT uMeHu akaaemuka K.M. Carnaesa,
(r. Oxubacty3, Pecmybnuka Kazaxcran)

Annomayua. B cmamve ananu3upyromcs pe3yiomamsl UCCIe008aHUS IKOJIO2UHECKUX Npo-
O11eM, CBA3AHHBIX C 3a2PA3HEHUEM OKpyxcaioueli cpedbl anaiusupyemo2o pecuonda. Muozonemuss
OUHAMUKA CTIyYaes IHOOKPUHHOU 3a00]1e6aeMOCmu ¢ nepevle YCMaHOB8IeHHbIM OUACHO30M A61emcs
OOHUM U3 UHOUKAMOPOE 3A2PAZHEHHOCIU OKPYHCAIOWell CPedbl KOHKPEMHO20 Pe2UOHA.

Kntoueswvie cnoea: 3acpsasnenue ammocghepvl pecuoHa u3 cmayuoOHapHsvIX UCTMOYHUKOS, YPO-
8€Hb PUCKA CY4ae8 YIHOOKPUHHBIX 3A00J1e8aHULL C nepable YCMAHOBIEHHbIM OUACHO30M.

Annotation. The article analyzes the results of a study of environmental problems related to
environmental pollution in the analyzed region. The long-term dynamics of cases of endocrine mor-
bidity with a newly diagnosed diagnosis is one of the indicators of environmental pollution in a par-
ticular region.

Key words: Pollution of the atmosphere of the region from stationary sources, the risk level of
cases of endocrine diseases with the first established diagnosis.

310pOBbE HACENEHHUs SBISETCA OJHUM M3 TJaBHBIX IOKa3zaTeled U Ielled COLMAIbHO-
SKOHOMHUYECKOTO Pa3BUTHS CTpaHbl. BO BCeX pa3BUTHIX CTpaHaX OHO pPacCMaTPUBAETCS KaK KpUTe-
pUii KayecTBa )KU3HU U SBJSECTCS OJTHUM U3 BEAYIIUX PUOPUTETOB B IEATEIIbHOCTH IPABUTEIILCTB.

B nacTosimiee Bpemsi B OTE€UECTBEHHOW U 3apyOe)KHOU JIMTEpaType MPEIOKEHO 3HAUNUTEIb-
HOE KOJMYECTBO OIpeaeiaeHui 310poBbsi. COCTOSIHUE 3A0POBbs — MPOLECC TUHAMUYECKHUH, TECHO
CBSI3aHHBIN C COUAIBHOM M OKpY»Karolieu cpeaoil. OaHako AJisi HEMOCPEICTBEHHBIX MPAKTUYECKHUX
MPUMEHEHHUN Ba)XHO, YTOOBI B OMPEEICHUN 3/I0POBBSl OBUIH BKIIFOUEHBI MMOKA3aTeNH, KOTOPBIC Ja-
BaJI OBI BO3MOXKHOCTh U3MEPUTH €T0 KOJIMUECTBEHHO.

HaubGonee BaxxHbIM U 0Ooyiee OCTPHIM BOMPOCOM B HACTOSIIEE BPEMsl SIBISCTCS H3ydeHUE
BIIMSIHHST HEOIArONMpHUATHRIX (PaKTOPOB COCTOSTHUSI OKPYXKAIOMIEH Cpebl Ha TOKA3aTeln 370POBbS
MPOKUBAIOLLETO0 HACEJIEHUSI PETMOHA, IIe HEJNOCTATOYHOE BHUMAaHUE YJIEISAETCS BOIPOCAM U3yue-
HUS KOMITJIEKCHOTO BIHSHHS KOJIMYECTBEHHO-KAUEeCTBEHHBIX B3aMMOCBS3EH B CHCTEME «IKOJIOTH-
gyeckasi 00CTaHOBKA pEeruoHa — 3I0pOBbE HACENEHUs», Oe3 4ero HeT BO3MOKHOCTH OIIEHUTh YPOBEHb
pHUCKa CiIydaeB KOHKPETHBIX 3a00JI€BaHUI U MPOBECTH OMEPATUBHYIO OIEHKY HE TOJHKO HACTOSIIIE-
r0 HO U BBINIOJIHUTh KAYECTBEHHBINU MPOTHO3.
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OnHa U3 aKTyaJIbHBIX 33714, 3aKJII0YaeTCsl B pa3paboTKe CriocoO0B M METOHK, TO3BOJISIOIINX
CHM3UTh METOJMNYECKHE OIINOKH U 00bEJUHUTh MATEMAaTUUECKYIO JIOTUKY IIPU UCIOJIb30BaHUU Me-
TO/IOB CTaTHUCTUKH, C MEIULUHCKOMN, YTO B KOHEUHOM CUETE OTPA3UTCSI HA NOJYyYEHHBIX pe3y/bTa-
Tax U U30exaTh NOJY4YECHUS B PE3yJIbTaTax JIOKHBIX KOPPEIIALUil.

B cBsi3u ¢ BhIIE CKa3zaHHBIM MpEAaracTcs Cnocod OIEHKH W MPOTHO3HPOBAHUS BIHMSHUS
KOHKPETHBIX OTIENbHBIX (PAKTOPOB OKPY)KAIOLIEH Cpeibl MPOMBIIIJIEHHO-PA3BUTOTO PErHOHa Ha
YPOBEHb PUCKa CITy4aeB MHOTOJIETHHX 3a00JI€BaHUI C MEPBBIC YCTAaHOBICHHBIM AMAarHO30M, pa3pa-
OOTaHHBIN aBTOpaMM Ha NpuUMepe AKTIOOMHCKOTO PErHoHa.

Crenyer OCTaHOBUTBCS Ha METOAMYECKOW CTOPOHE AAHHOTO Croco0a OIEHKH, a UMEHHO Ha-
CKOJIKO BEpEH BBIOpaHHBIM METOIMYECKUH MOAX0J B cOOpe MaTepualoB M KakK CIEJICTBHE aJleK-
BaTHOCTH MaTeMaTU4eCKO 0OpabOTKH B COOTBETCTBUU C ITOCTABICHHBIMU 331a4aMH.

Jlns aHanM3a MHOTOJIETHEH JMHAMMKHM YPOBHSI pHCKa CIy4aeB SHJIOKPHUHHBIX 3a00J€BaHUN
HACEJICHHUs C TMEpPBbIE YCTAHOBJICHHBIM JAMAarHO30M HCIIOJIBb30BaHBl O(UIIHATBHBIE CTATHCTUYECKUE
MaTepHraibl AKTIOOMHCKOIO PErMOHA U3 MHOTOUUCIIEHHBIX OIyOJIIMKOBAaHHBIX COOpHUKOB [1] 1 cBe-
nenHwus 3a nepuoa odcienoBanus ¢ 1998 mo 2020 roxsr.

= Brpade | — nmepuoa oOCiIeI0OBAHUMN, TOT;

* Brpade 2 — YNCICHHOCTh HACETICHUS KHUTEIICH PErnoHa Ha KOHEIl ro/1a, ThICS4a YeJIOBEK;

" KOJINYECTBO 3aPErMCTPUPOBAHHBIX CIIy4aeB HHIOKPHUHHBIX 3a00JI€BaHUI C MepBbIe ycC-
TaHOBJICHHBIM JINarHO30M, CJIy4aeB B TOJ;

* B rpadpukax 4,5 1 6 — KOIUYECTBO BHIOPOCOB 3arpsA3HAIOIIMX UHIPEIUEHTOB U3 CTAIHO-
HApHBIX HCTOYHUKOB PETHOHA B aTMoc(epy, Thicsua TOHH B TOJ;

" BaJIOBBI CyMMapHbIi HHIPETUCHTOB,;

" CyMMapHbIe ra3000pa3Hble HHIPEIUEHTHI ( ZF =C0O+302+NO2 )i

* TBEPAbIC UHTPEIUEHTHI.

JU1s OLEHKM 3aKOHOMEPHBIX M CIy4YalHBIX (HEPEryJIMpYEeMbIX) SBICHUH SMUAEMHYECKOIO
Iporecca UCIHOJIb3yEM OIPEIEICHUE YAaCTHOM JMHEMHOM MHOKECTBEHHOM KOPPEIALIMHM YETBIPEX
IIEPEMEHHBIX BEJTMYHH 32 MHOTOJIETHUH MIEPUOLI.

B tabnuie 2 npuBeeHbl pacu€THbIE KOJIMYECTBEHHBIE TapaMeTphl ISl aHAJIM3a MHOTOJIETHEN
JMHAMUKU pHCKa 3a00JIeBaHUI Ha OCHOBAHUU HM3BECTHBIX MCCIIEIYEMbIX JAHHBIX HPUBEAEHHBIX
B Tabnuue 1:

* B rpage 2 — ypoBeHb PUCKa CIIy4aeB HHJIOKPUHHBIX 3a00JI€BaHUI C NEpBble YCTaHOB-
JICHHBIM JIMarHO30M; YHCJIO CIy4YaeB YPOBHSI pUCKa 3a00Ji€eBaHUM B roJl Ha THICSUY YEJIOBEK KUTeE-
JIeH PETUOHA;

* Brpade 3 — ypoBEeHb pUCKA KOJUYECTBA BHIOPOCOB BaJIOBBIX (CYMMapHbIX) UHTPEIUEH-
TOB U3 CTAIllMOHAPHBIX HCTOYHUKOB B aTMOC(epy peruoHa, Kr. B roJl Ha OJTHOTO )KUTEJNS ;

* B rpade 4 — ypoBEHb pUCKa KOJIMYECTBA BHIOPOCOB CYMMAapHBIX ra3000pa3HbIX MHIPEIH-

> I'=CO+S02+NO2
) U3 CTallMOHAPHBIX HCTOYHUKOB B aTMOC(Eepy PETHOHA, K. B TOJl Ha

€HTOB (
OJTHOT'O JKUTEJIS;

* Brpade 5 — ypoBEeHb pUCKA KOJUYECTBA BHIOPOCOB TBEPABIX MHIPEAUEHTOB U3 CTAIHO-
HapHBIX UICTOYHUKOB B aTMOC(Epy PETHOHA, KI. B TO/1 HA OJHOTO JKUTENS PErHOHa;

* B rpadax 6-16 Tabmuuel 2 npeacTaBlieHbl pacy€THbIE UCXOJIHbIE MapaMeTphl IS BbI-
YHUCIICHUS YaCTHOrO KOA(PHUIMEHTa JTMHEHHOW MHOXKECTBEHHOW KOPPEISLUN MEX1y aHaIU3Hpye-
MBIMH YPOBHSIMH PHUCKOB M OIpe/eNIeHUE 3aKOHOMEPHBIX U CIy4dallHbIX (HEperyjanupyembiX) siBiie-

HUM MUIEMHAYECKOTO MTpoLecca.
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Tabruya 1

Pacu€TrHpie KOMMYECTBEHHBIE TApaMETPHhI JI AHATU3a MHOTOJIETHEW TUHAMUKHU
pucKa 3a00JeBaHUMA

q:;g:;;fggb YHCIEHHOCTD 3aperH- BrIOpoCH BpeAHBIX HHIPEANEHTOB B aTMOC(epy pe-
Tepuon serrora wa CTPUPOBAHHBIX C TIep- THOHA CTAllHOHAPHBIM UCTOYHHUKOM THIC. TOHH.
roj KOHe rosia BbI€ YCTAHOBJICHHBIM Bcero CymMmapHoe Trepabie
(ThiC. Uer.) ANAardo3oM, CiIydacs (cymmapHO) | Ta3000pa3oBaHHE | WHTPEAHEHTHI
1 2 3 4 5 6
1997 694,6 3441 41,7 24,7 7,0
98 682,6 3736 46,7 34,9 79
99 677,7 5368 23,2 17,0 3,9
2000 670,2 5653 31,4 20,9 5,6
01 668,2 6644 80,8 65,1 5,7
02 668,4 10598 92,7 73,7 6,6
03 671,4 9466 107,5 77,2 8,8
04 678,6 9411 130,8051 107,1 10
05 686,7 9246 168,8168 129,8 10,5
06 695,4 9424 198,9521 147,3
07 703,7 9122 204,6301 136,9 10,17
08 756,8 9409 208,8905 129,8 14,91
09 763,6 8877 218,3799 139,4 13,24
2010 777,5 8558 125,3034 76,9 16,07
11 786,3 9000 119,7515 68,1 16,51
12 795,8 8851 123,8953 67,9 18,55
13 808,9 8657 125,4289 60,8 21,3
14 822,7 8207 121,8164 58,9 20,07
15 834,8 352 134,3285 65,0 21,02
16 845,7 255 155,6493 77,1 19,57
17 857,7 7484 169,5239 87,5 20,21
18 869,6 6434 158,0721 85,3 21,98
19 881,7 6143 136,6358 83,9 21,96
2020 894,3 8887 135,1441 80,5 20,63

Ha ocHoBanuu pacu€THBIX JaHHBIX MpUBEAEHHBIX B rpadax 14,10 u 11 Tabmuis! 2 onpenens-
eTcd 4acTHBIH KO3((UIMEHT JMHEHHON MHOXXECTBEHHOH KOppeNsluu MEXAYy YPOBHSMH pHCKa
CIIy4aeB SHJOKPUHHBIX 3a00JIEBaHUN C MEPBbIE YCTAHOBJIEHHBIM JMAarHO30M M YPOBHSIMU pHCKa
KOJINYeCTBa BHIOPOCOB BAJIOBBIX (CyMMAapHBIX) MHIPEAMEHTOB U3 CTAllMOHAPHBIX UCTOYHUKOB B aT-
Mocdepy permona:

B 2858,3

r ————————
33 7 /T80x121358,6

=0,61

A TokazaTesnb HaJIeKHOCTH YaCTHOTO JIMHEHHOTO KO3 (HHUITHEHTa MHOKECTBEHHO KOPPEIIAIINH:

B _061—v24_
H3 1-(0.61)2

4,76

[Ipn ugg = 4,76 > 2,6 cornacHo Tteopuu A.A. JlamyHOBa MOXHO YTBEp)KIaTh, UTO SIBJICHHE

CBA3H MCXKIY aHAIM3NP