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NH®OPMAIIMOHHBIE TEXHOJIOT'TA

MPHTHU 28. 23. 27.
N.92.Cyneiimenos, JI. K.MatpacyJioBa

AJIMaTUHCKUM YHUBEPCUTET PHEPIETUKH U CBSI3U

IOHI'MAHCKASA UHTEPIIPETAIIUA MU®OJIOI'N: B3I'JIA ] C ITIO3ULIUN
MNPOBJIEMbI CO3JAHUA UCKYCCTBEHHOI'O HHTEJUIEKTA

AnHotanus. [Ipe/yio)keH HOBBIM MMOIXOJ K PEIICHUIO MPOOJIEMbl CO3JaHHUS HCKYCCTBEHHOI'O
uHTeIeKTa. JlaHHBI Tomxo Oa3upyeTcs Ha aHalu3e PEATbHBIX IPOIECCOB JBOJIOIMH, KOTOPHIS
MPUBEIIN K TIOABJCHUIO 4YEJIOBEUECKOro pasyma. I[loka3aHo, YTO K PEIICHUIO JAHHOW MPOOJeMbI
MPUMEHUMBI TEOPWH, BBITEKAIOUIME W3 OOILICH TEOPHUH CJIOKHBIX CHCTEM, B YACTHOCTH IPHHIIUII
100aJIbHOTO 3BOJTIOIIMOHU3Ma, 000CHOBaHHBIH B (pruocockoii inTepatype.

IlokazaHo, 4YTO CTaHOBIEHME pa3dymMa Ha Halled I[UIaHeTe MPOTEeKajJo0 B COOTBETCTBUU C
MIPEMTIOKCHHBIMIA paHee MEXaHW3MaMH, ajJbTEPHATUBHBIMH TEM, YTO Oa3MpyIOTCS HA TOYKE 3pPCHUS,
BOCXOJSIIEN K TEOpUM NpoucxokaeHus BuloB Yapnb3za JlapBuHa. YCTaHOBJIEHO, YTO KOCBEHHBIMHU
CBUJIETENICTBAMM aJICKBATHOCTH MPEIJIOKEHHOI 0 MOAX0Aa SBJISIOTCS TEOPUU FOHTMAHCKOM TICUXOJIOTHH,
TTOCBSIIIEHHBIE NCTOJIKOBAHUIO APEBHUX MU(DOB C TOUKU 3PECHHS 3aJI0KEHHBIX B HUX apXCTUIIOB.

KuroueBble cj10Ba: HCKYCCTBEHHBIM UHTENIEKT, FOHTHAHCKAs MICUXOJIOTHS, SBOIIOLIMOHU3M

AKTyallbHOCTh CO3JIaHUSI CHCTEM HMCKYCCTBEHHOTO HMHTEJUIEKTa B HACTOAIIEe BpeMsi He
TpeOyeT pa3BepHYThIX mAoka3zarenbcTB [1]. Ilpu3HaeTrcs, dYTO cCoO3MaHHME WMCKYCCTBEHHOTO
WHTEJJIEKTa MOXET M JOJDKHO CTaTh OJHHM M3 JIpalBEpOB YETBEPTON TEXHOJOTHYECKON
PEBOIIONNH, HEOOXOTUMOCTh KOTOpPOHl oOIpenensieTcs, B CBOIO OdYepedb, LEIbIM pSIoM
(akTOpOB, KaK MOJUTHYECKHUX, TAK U MAKPOIKOHOMHYECKHX, YK€ HE TOBOPSI O COOCTBEHHOM
JIOTUKE Pa3BUTHUS HAYKH KaK 0cO00 (hOPMBI UeIOBEYECKOU e TEIIbHOCTH.

Bmecte ¢ TeM B Bompoce 00 HMCKYCCTBEHHOM HHTEIJIEKTE CYIIECTBYET UENbIH Pl
mpo0ieM Kak OOIIeMEeTOJ0JIOTHYECKOTO, TaK U (HIOCOPCKOro xapakrepa, KOTOpbIE MPEx]Ie
BCErO CBsI3aHBl C TEM, 4YTO B HacTosilee Bpemss HeT oOT4ETIMBoro (m TteMm Ooree,
oOLIEeNPHU3HAHHOTO) OHUMAHHUS YTO €, COOCTBEHHO TOBOPS, MPEJCTaBIseT COOOM MHTEIIEKT
Kak TakoBo# [1].

[Toxanyi, B auTeparype TpyIHO HAaWTH TEPMUH, KOTOPBIH BBI3bIBANI Obl CTOJIBKO CIIOPOB U
CTOJIbKO HEOJHO3HAYHBIX TPAKTOBOK, KaK MOHSITHE «UHTEIEKT». ECIu roBOpUTH MpeneinbHO
YIPOIIEHHO, 10 CUX MOp HUKTO TOYHO HE MOXKET CKa3aTh, UYTO K€ 3TO, COOCTBEHHO TOBOPS,
TakKoe.

MHeHus KpaliHe TPOTHUBOPEUYUBHI, NMOJSAPHBL. OHM 3aHUMAKOT NMPAKTUYECKU BECh CIEKTP,
MPOCTUPAIOIIUNACA OT TOYEK 3PEHMSI, BOCXOASAIIUX K BYJIbFapHOMY MaTepHAIU3My U MEPBOM
BOJIHE MO3UTHUBU3MA, U 3aKaHUYMBAsi HHTEPIPETALUSIMH, B KOTOPBIX TaK WM UHAYE TPUCYTCTBYET
MPEACTABICHUE O TOM, YTO HHTEJUIEKT €CTh HEYTO HEepa3phlBHO CBSI3aHHOE C TaKUMU
TPaHCUEHAEHTHBIMU MaTEPHUsIMH KaK JIyIla.

Cnop marepuanv3dma M Haeadu3Ma HUKOTAA HE yTHXaj, U B CBSI3M C MHTEPIPETALUSIMHU
MOHATHS «UHTEIJIEKT», aKTyalu3UPyeMbIMU MPOOIEMAaTUKON MCKYCCTBEHHOTO WHTEJICKTA,
BCIIBIXMBAaeT ¢ HOBOW cumioil. Ilpu 3TOoM monasistoniee OOJBIIMHCTBO TPAKTOBOK TEPMHHA
WHTEJUIEKT, KOTOpPbIM B HACTOsIIee BpeMs MPUCYTCTBYeT B Jurepatype [1], HocsT
JECKPUNITUBHBIM Xapakrep. MHaue roBops, TpaKTOBKA MHTEIJIEKTAa CBOAMTCS K OMUCAHUIO TEX
(GYHKIMH, KOTOpbIE HHTEIEKT MOXET BBINONHATH. [Ipexkae Bcero, 3To CHOCOOHOCTh K
MBICIIEZICSITENIFHOCTH, CIIOCOOHOCTh K CHHTE3Y 00pa3oB, CHOCOOHOCTh K IIENeNOojaraHulio,
CIIOCOOHOCTH BBHITMIOJHATH MPOTHO3BI, CIIOCOOHOCTh aHATM3UPOBATh U Tak jganee. OTMETHM, YTO
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BCE OTH TPAKTOBKH, B TOH WM WHOW Mepe, MOTYT OBITb CBSI3aHBI C TO3UTHUBHUCTCKUM
HCTOJIKOBAHUEM IOHATHS UHTEIIIEKT.

OpHako cymecTByeT euie ofaHa GyHKINS HHTEIUIEKTa, KOTOPast TOJIBKO ¢ OOJIBIINM TPYIOM
MOJKET OBITh MHTEPIPETHPOBAHA B PAMKaX TEOPHUH, TaK WIIK HHAYE BOCXOSIINX K TO3UTHBU3MY;
3TO — CHOCOOHOCTh K TBOpYecTBY. Kak H3BECTHO, MOMBITKH CO3JaHUS HCKYCCTBEHHOTO
UHTEJJIEKTa, IPEIIPUHUMAEMbIE B Pa3IMUHbIE I'OJbl, BO MHOTOM OBbLIM CBSI3aHBI C MOIBITKAMU
MIOCTPOUTh HEUPOHHYIO CETh, KOTOpas B TOM WIM MHOW Mepe BOCHPOU3BOAMUT CIOCOOHOCTH
YeJIOBEYECKOTO0 HHTEIJIEKTa TBOPUTH. V3BECTHBI MHOrOYMCIEHHBIE TONBITKM IOCTPOUTH
HEHpPOHHBIE CEeTH CHOCOOHBIC MHCATh CTUXH, NMUCATh KaPTUHBI U OCYIIECTBISTH UHBIE (POPMBI
TBOPUYECKOH €ATEIbHOCTH, KOTOPHIMHU HaJIETIEH YEIOBEK.

Takoro posja HOMBITKM B M3BECTHOM Mepe MpEICTaBISIIOTCS OeccMbICIEHHBIMU. UuCTO
MO3UTUBUCTCKAsE TPAKTOBKA IOHSTHUSI «UHTEIUIEKT», OT KOTOPOW OTTAJKHUBAIOTCS T€, KTO
MBITAETCS MOJEIHUPOBAaTh HMHTEJUIEKTYaJIbHbIE CIIOCOOHOCTH C TIOMOIIBIO  KJIACCHYECKUX
HEUPOHHBIX CETEH, BCE K€ SABJISIETCA 3aBEIOMO OJHOCTOPOHHEH.

A MMEHHO Hapsly ¢ TEMU CHOCOOHOCTSIMHM, KOTOPBIMH OOJIaJJaeT YeIOBEUECKUN pa3yM U
KOTOpbIE MOKHO OTHECTH K MBbICIEIEATEIbHOCTH PAllMOHAIBHON, HEM30€eKHO MPHUXOAUTCS
TOBOPHUTH U O JIPYrOi CTOPOHE MBICIUTENBHON AESITEILHOCTH, O TOM, YTO TaK WJIK HHAYE CBA3aHO
s dekTamMy, HE YKIAIbIBAIOIIMMUCS HU B Kakue MO3UTUBHCTCKHE TPAKTOBKH, a SIBIISIOIIMECS,
CKOpee, MPeIMETOM M3Y4eHHUs FOHTUAHCKOM MCUXOJIOTUH.

JlefcTBUTENBHO, KaK TOJIBKO pedb 3aXOJUT O TBOPUECTBE, TO CPa3y e BO3ZHUKAET BOMPOC
0 TOM, YTO CcO0OI0 MpEACTaBIAECT HHTYUIUS TBOpLA, MHTYWULHS TOTO YEIOBEKa, KOTOPHIH
croco0eH €03/1aTh HEYTO HEOOBIYHOE (YENIOBEK, OTPHUIAIOIIUNA POJIb MHTYWIIUH B IPOIECCE
TBOPYECTBA, MPOCTO HE MPEICTaBIACT cebe, 4TO ATO 3HAYUT — OBITH TBOPIIOM). A pa3 pedb
3aX0UT 00 MHTYUIIMHU, TO Cpa3y K€ BCTAET BOMPOC O TE€X MaTEPHsIX, KOTOPbIE KpalfHE CII0KHO
OTpa3UTh B TEPMUHAX IPUMUTHUBHO MOHUMAEMOMN pPallMOHALHOCTH.

WNupiMu crioBamMu, eciii Mbl TOBOPUM 00 MHTEJIEKTE, B 0COOEHHOCTH 00 MCKYCCTBEHHOM
UHTEJJIEKTEe, TO, C OAHON CTOPOHBI, HEM30EKHBI MOMBITKH MEPEBECTH €ro B (HOopMy, KOTOPYIO
YCIOBHO MOHO Ha3BaTh MAIIMHHOM, a, C APYroil CTOPOHBI, TpeOyeTCs YUYUTHIBATh T€ CTOPOHBI
YeJI0BEYECKON JEesTeNIbHOCTH, KOTOpBIE CBSI3aHbl C TaKUMHU (aKTOpaMu Kak KOJUIEKTHMBHOE
Oecco3HaTenbHOE U UM MOJ00HbIE.

Takum o00pa3oMm, MONBITKH pEANU30BaTh HCKYCCTBEHHBIM WHTEIUIEKT, OTTAJIKUBAsACh OT
AQHAJIOTMHM C TEM HUHTEJUIEKTOM, KOTOPBIM YEJIOBEK HaJelEéH B HACTOsIEe BpEeMs, 3aBEIOMO
CBSI3aHbI C BIIOJIHE OIMPEICIICHHBIMU TPYIHOCTSIMH.

OnHako MOXHO MPEIOKUTH U IPYroi MOAX0/1, KOTOPBIH, 110 KpailHel Mepe, 3aCIyKUBAaeT
paccMOTpeHHs B paMKax MpoOJieMbl CO3JaHusl UCKYCCTBEHHOTO MHTEIUIEKTa. J[elCTBUTENbHO, U
TO, YTO Mbl Ha3bIBa€M YEIIOBEYECKHMM pPa3yMOM, M TO, YTO MbI Ha3bIBAEM HHTEIUIEKTOM,
MIPE/ICTaBIseT CO0OM MPOAYKT SBOJIIOIMH, B pe3ylbTaTe KOTOPOH CyIecTBa, HE HaJelCHHBIC
CHOCOOHOCTBIO MBICITUTh, IOCTETIEHHO TAKOBYIO MTPHOOPEIH.

[Ipu 5TOM, KaKk MOKa3bIBAIOT Pe3y/IbTaThl MHOTOYMCIIEHHBIX HCCIEA0OBaHMM, 0000IIEHHBIX
B [2], crmocOOHOCTh K MBILIUIEHUIO B TOH (opMme, KOTOpOil Ha/esn€H COBPEMEHHBIN 4YeOoBEK,
MOSIBUJIACH  CPAaBHUTEIBHO HENABHO. IIpennosiokurenbHO, OSTO NEPUOJ  3aBEPIICHHUS
HEOJIUTUYECKON peBooLU. ['py0o roBops, COBpEMEHHBII pa3yM €CThb MO3JHEUIINI MPOIYKT,
CJIEZIOBATENILHO, MOYKHO MOIBITATHCS BOCCTAHOBUTH XOJ] ABOJIIOLUHU C TEM, 4TOOBI MPOCIEAUTh
KaK UMEHHO MOSBJISIETCS pa3yM.

OpHako A7 TOro YTOObI IO 3TOMY IYTH MPOWUTH, BCE K€ HEOOXOIMMO BBIPAOOTaTh HEKYIO
KOHIIETILIMIO, KOTOpasi Obl MO3BOJISIA OCYIECTBUTh MOJETUPOBAHUE IBOJIIOLIMOHHBIX MPOLIECCOB,
MPOAYKTAaMH KOTOPBIX, MPEANOJIOKHUTENbHO, SBIAECTCS HHTEIUIEKT. [[pyrumu cinoBamu, Ist
TaKOTo TOJX0Jla KpailHe BaKHO MHpPOCIEAWTh, MO KpaiHell Mepe B OOMMX YepTax, UCTOPHUIO
CTaHOBJIEHUS YEJIOBEUECKOTO pasyma.
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bazoit st pa3paboTKM MOJAXOAa, MO3BOJISIFOIIETO IMPOCIEAUTh 32 CTaHOBICHHEM
YEJIIOBEUYECKOT0 pa3zyma, SBIISIETCS TEOPHUS SBOJIOLMM CJIOXKHBIX CHUCTEM, IMpEUIOKEHHAs B
paborax [3-5], rae BrepBble OBUIM BBICKA3aHHBIC WJIEH, BIOCIEACTBHH 00OCHOBaHHbBIC B [2]. B
JaHHBIX paboTax OBUIO IMOKA3aHO, YTO CYIIECTBYET MEXaHHW3M 3BOJIOIUHU CIOXKHBIX CHCTEM,
MPUHIUNUAAIBHO OTIMYAIOIINN OT T€X MEXaHW3MOB, MPEJCTABICHUS O KOTOPBIX BOCXOIAT K
TEOPHUH MPOUCXOXKICHUS BUI0B Yapib3a [lapBuHa.

Kak wu3BecTHO, MapBUHUCTCKAas TOYKAa 3pPEHUS OIEPUPYET MOHSATUEM MYyTalluu, T.€.
MIPEJICTABJICHUSIMU O CIyJaiiHOM BO3HHKHOBCHHE OJIATOTIPUSATHOTO TIPU3HAKA, KOTOPHIN jaliee
3akperuisiercs. OcoOb, mpuOOpeTIIas ONAarONpPUSATHBIA TNPU3HAK MOJydaeT mnpedepeHIInH,
pa3MHOKaeTcst 00Jiee aKTUBHO, B PE3yJIbTaTe Yero OMOJIOTHYECKU BU TPAHCHOPMHUPYETCS Kak
Lenoe.

Teopus JlapBuHa 10Jroe BpeMs CUMTANIach OOIIETPU3HAHHON, OJTHAKO, YK€ C MOMEHTA €¢
BO3HUKHOBEHHSI, TIOTIBITKKA TIEPEHECTH €€ Ha 00JacTH, MaliéKue OT OMOJIOTHH, CTaJKUBAINCH C
YKECTKOW KPUTHUKOU (B OCOOCHHOCTH ITO OTHOCUTCSA K COIMAI-AapBHHH3MY). MHaue roBops,
00J1aCTh MPUMEHUMOCTH JAPBUHUCTCKUX KOHIEIIIUN 3aBEOMO SIBJIIETCS OTPaHUYEHHOM.

Kputuka napBUHOBCKOM TOYKH 3pEHUS CTAHOBUTCS OCOOEHHO HArJIsiTHOW MO OTHOIIECHHIO
K mpoOsiieMe cTaHOBIEHUS pazyma. JlelCTBUTENbHO, €ClIM MCXOAUTh U3 CYry0o JapBHUHOBCKHX
MMO3UIIHHA, TO TPHOOpeTeHne OoJyiee Pa3BUTOTO MO3ra, MPHOOPETEHHE CIOCOOHOCTH MBICIUTH
6osiee 3((HEKTUBHO CIEAYeT pacCMaTpHBATh KaK OJIATOMPHUATHBIA MPU3HAK, KOTOPHIA JOJKEH
3aKperusIThCsl B mOoTOMCTBE. OpHAKO, dJIEMEHTapHbIE HAOMIONEHUS JaXe 3a COBPEMEHHBIM
00IIIeCTBOM TOKA3bIBAIOT, YTO BBICOKOPA3BUTHI HWHTEJUIEKT MOXKET pacCMaTpUBATHCA Kak
OnmaronpusTHBIA TpU3HAK TOJbKO TeopeTnyecku. OOIIecTBO, Kak IMpaBUJIO, OTBEPraeT Tex
WHIUBUIOB, KOTOpble 0O0MazatoT Oojiee pa3BUTHIM HMHTEJUIEKTOM, I'py0O TOBODS, «CIMILKOM
YMHBIX» He J100uT HUKTO. Kak mucan Benukmit beprpan Paccen [6, ctp. 97]: «'paxnmane Adum,
KaK M TpaxJaHe JPYrux TOpoJIOB BO BCE BpEMEHAa M HAa BCEX KOHTHMHEHTaX, OTHOCWIHUCH C
OTIpEJIeIEHHON BpaXIeOHOCThIO K TEM, KTO TBITAJCS TNPUBUTH Oojiee BBICOKUN YpPOBEHBb
KYJIbTYpbI, HEKETH TOT, KOTOPbIM ObLT UM MPUBBIUEH.

AHaJOTUYHbIE BBIBOJIBI MOXHO CJeJaTh, HEMNOCPEICTBEHHO paccMaTpHUBasi HCTOPHUIO
MHHOBAI[MOHHOM 1eATENbHOCTH, TOYHEE, HCTOPUIO HAYYHBIX U TEXHOJIOTMYECKUX PEBOJIONUi |7,
8]. Teopus wuHHOBaIMI, paccMaTpuBaeMasi B HMCTOPHYECKOM pas3pe3e [8], oaHO3HAYHO
MOKa3bIBAET, YTO MEPHO/IbI MOBHIIIEHHON NHHOBAIIMOHHOW aKTUBHOCTU B HCTOPUHU YEJIOBEYECTBA
SIBJISIFOTCSI CPABHUTEJIBHO PEIKUMHU.

[leprioam, CBSI3aHHBIM CO BCIUIECKOM TBOPYECKOW aKTUBHOCTH, Ha CMEHY OBICTpO
MIPUXOJAT JUIUTEIbHBIC IEPUObI 3aCTOsI. OOIIECTBO B CBOEM «HOPMAILHOMY COCTOSIHUU OTHIOb
HE OPUEHTUPOBAHO HA PA3BUTHUE, HAIIPOTUB, OHO OTTOPraeT J00ble MHHOBAIIMH JI0 TEX MOP, OKa
9TO BO3MOXKHO [9].

JIro60e 0011eCTBO KOHCEPBATUBHO, OHO CTPEMUTCS] COXPAHUTH CYIIECTBYIOIIEE MOJIOKEHUE
JIe]l KaK MOJKHO JIOJIbIIe, C 3TOM TOYKU 3peHus, Jito0ask MHHOBAIMS, KOTOPas ¢ JapBHUHUCTCKHUX
MO3UIIMN TEOPETHUECKU JOJDKHA pacCMaTpUBATHCS KaK OJIarompHsITHBIN MPU3HAK, TAKOBBIM -
(akTo He SIBISETCS.

Pacrmipoctpansist 5T BBIBOJBI Ha MPOOIEMY MPOUCXOXKISHUS pazyma, CleAyeT MpPU3HATH,
YTO TOYKA 3pEHHUs, BOCXoAsmas Kk Teopun Yapnb3a JapBuHa, 3aBeOMO HE MOXKET ObITh 0a3zoit
JUIsL WCTOJIKOBAaHUSI MOsABJIEHUS uUHTeiekTa. lloguepkuBaem emé pas, BBICOKOPA3BUTHIN
MHTEJJIEKT MOXET pPacCMaTpHUBAaThCs Kak OJIarompusiTHBI MPH3HAK TOJBKO TEOPETUYECKH,
MepBOOBITHOE OOIIECTBO, KaK M COBPEMEHHOE, HEM30EKHO MOJDKHO OBIJIO OTTOpraTh JIIOJEH,
KOTOpBI€, BhIpaxkasich cinoBamMu A. u b. CTpyraikux «xoreiau cTpaHHoro». Bo Beskom ciydae, BO
BCE BpEMEHa M y BCEX HApPOJOB OOIIECTBO MPECIEIOBAIO TAKUX JIOACH HUYYThH HE MEHee
AKTUBHO M HACTOMYMBO, HEIKEIIM ITO UMEET MECTO ceifuac. TouHee, Takoe MOJI0KEHUE JIET UMENIO
MECTO Ha NPOTSKEHUU MPAKTHUYECKHM BCEM HCTOPUM YEOBEYECTBA, 3a HCKIIOUEHHEM TeX
KOPOTKHX TEpPHOJIOB, KOTJ]a WHHOBAIIMOHHAS AaKTHMBHOCTh MPUBETCTBOBAJIACh OOIIECTBOM.
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CnenoBarenbHO, TOBOpS O CTaHOBiIeHMH Pazyme, HeoO0XOoIMMO paccMaTpuBaTh WHbBIE
MEXaHU3Mbl, TPUHIIUIHAIBHO OTJIMYAIOUIMECs OT TEX, YTO BOCXOJAT K TOuke 3peHus: Yapibia
JapBuHa.

MexaHu3M 5BOJIIOLUU CIOKHBIX CUCTEM, OCHOBAHHBIM Ha TOUYKE 3PEHHUS, aIbTEPHATHBHOMN
JTAPBUHHUCTCKOM, OBLT MPEIOKEH B IIUTUPOBAHHBIX BEINIC padoTax [3-5], u manee 000OCHOBaH B
MoHorpaduu [2]. OH OCHOBBIBAaETCS Ha IMPEJCTABICHHH O TOM, YTO JII00Aas CIIOKHAs CHCTEMa
MOXKET OBITh TIOCTABJICHA B COOTBETCTBUU HEKOTOPOMY aHAJIOTY HEHPOHHOU CETH.

TouHee, cama KaTEropusi CJIOXKHOTO, B COOTBETCTBHU C OTHUM MOJXOJOM, TPAKTYeTCS
MMEHHO 4Yepe3 CYIIECTBOBAHUE KOMIUIEMEHTAPHON HEMPOHHOM ceTu. Korga Takyro ceTb MOXKHO
yKa3aTh, CUCTEMY CIIEYET PACCMaTPUBATh KaK «CII0KHYIO».

Ha »T0i1 ocHOBe ymaércs moka3arhb [2], 4TO BOJIOLHUS CIOKHOM CUCTEMBI ITPOU3BOJILHOM
MIPUPOJIBI MPOTEKAET B JIBA dTarla.

ITepBBIil 3Tam, KOTOpPBIA MOKHO YCIOBHO HAa3BaTh JIATEHTHBIM, OTBEYAET 3BOJIIOLUHU
HEHPOHHOU ceTH, PU3NYECKON peanu3anneil KOTOpoil sBiseTcs JaHHAs KOHKPETHas CIOKHas
cuctemMa. Dusnuyecku 3TO BBIpaKAETCA B TOM, UYTO CBOWCTBA 3JIEMEHTOB, COCTABJISIOIIUX
CHUCTEMY, OCTAIOTCSI HEU3MEHHBIMH, TOT/Ia KaK TIEPeCTPanBaeTCs CTPYKTypa CBSI3EH MEKTy HUMH.

[locne Toro kak cucremMa MepexoJUT B HOBOE COCTOSHUE, MpedepeHINH NOoJydaroT Te
JJIEMEHTBI, KOTOpble B HaWOOJbIICH CTEMEHW COOTBETCTBYIOT HMMEHHO JTOMY HOBOMY
coctostHUIO. Eci MBI TOBOpUM O 0OBEKTax OMOJOTHYECKOW MPUPOJBI, TO OHH TOJYy4arOT
npedepeHIun i1 JAIBHEHIIET0 pPa3MHOXKEHHS, €CITU MBI TOBOPUM 00 »JJIeMEeHTaX HWHOHU
MIPUPO/IBI, TO ATH SJIEMEHTHl HAUMHAIOT JOMUHUPOBATH HEKOTOPHIM JPYTHM 00pazoM.

[IpumenuTensHO K mpoOiemMe CTAHOBIIEHUS pa3yMa JaHHYIO TEOPHI0 MOXHO MPUMEHUTh
ClIeqyIomuM 00pa3oM. B cOOTBETCTBUU € 3TUM IMOAXOJIOM Ha MEpPBOM 3Tare chopmupoBanach
KOJUIEKTUBHAsI HEUPOHHAS CETh U TO, YTO MOYHO Ha3BaTh MPOTOpazyMoM. JlaHHBIN MpoTOpazym
ACCOITMUPOBAJICA HE C HEMPOHHOU CEeThI0, CHOPMHUPOBAHHON HEHPOHAMHU, COCPEIOTOUYECHHBIMHU B
TFOJIOBHOM MO3r€ OTIEIbHOTO WHIWBHUIA, HO AacCOLMUPOBAICA HMEHHO C pacHpeneseHHOU
(komutekTUBHOM) HeWpoHHOW ceThbro. (OTHaJeHHYIO aHAJOTHIO TaKoro poja CHCTEM
MIPEJICTaBJISIOT COOOIIeCTBa KOJUIEKTUBHBIX HACEKOMBIX, B YaCTHOCTU MypaBbeB.) ToJbko Ha
MOCJIEYIOLIUX dTanax BOIOIUH Pa3yM CTAaHOBWIICA WHIUBUAYAIbHBIM, U YEJIOBEK IPUOOPEN Te
MBICJIUTEIbHBIE CIIOCOOHOCTH, KOTOPHIMU OH HaJIENIEH B HACTOSIIIEE BPEMS.

Baxxno oTrmeruTth, YTO MpeasaraeMble MPEICTaBICHUS OO0 HBOJIIOLMM, NPHUBEALINE K
MOSIBJICHUIO pa3zyma, OTYETIMBO KOPPEIUPYIOT C TEMH IPEICTABICHUSIMH, KOTOPbIE Pa3BUTHI B
paMKax FOHTHaHCKOW (Gritocouu MPpUMEHHUTEIIBHO K HHTepIpeTanuu ApeBHelt Mudosorun [10].
[ToguepkuBaeM, 4TO MHOTHE MPEACTABUTENN IOHTHAHCKON Tcuxoyioruu (1 (uiocodun), oTHUM
W3 UEHTPAIbHBIX MOHATUH KOTOPOU SIBISETCS IMOHATUE apXETUIId, pacCMAaTPUBAIOT APEBHUE
MU(DBI KaKk HEKHH JOCTATOYHO JOCTOBEPHBIH MCTOUYHHUK O TOM, KaK SBOJIOIHMOHHUPOBAI
yenoBedeckuit pazym [10].

Kak otrmeuaercs B uutupoBaHHoil Monorpaduu [10], CTPYKTypHBIE 3IIEMEHTHI
KOJUIEKTUBHOTO 0€CCO3HATEeNIbHOTO ObLIM Ha3BaHbl KOHroM «apxeTunamuy Hid «M3Ha4allbHBIMU
obpazamu». IOHr omnpexenser TpaHCHEpCOHaNbHBIE (WM apPXETHNBl M  HMHCTUHKTHI
KOJUIEKTMBHOTO OECCO3HATENbHOTO) KaK «XPaHUJIUINE HACIEICTBEHHBIX 3HaHUI». «OHHU
MIPEJICTaBISAIOT cO0O0M MHCTHHKTHI, BhIpaXKEHHBIE B (hopMe 00pa3oB, Tak Kak Oecco3HaTeIbHOe
penpe3eHTupyer ceds co3HaHUIO B (opMe 00pa3oB, KOTOpHIE, TaK )K€ KaK B CHOBHJCHHUSAX U B
WJUTIO3USIX, HTHUITMUPYIOT MPOLECC CO3HATENILHOM peakld U YCBOCHUs». TaM ke yTBepKaaercs,
YTO 3TH «00pa3bl (paHTa3UN UMEIOT CBOIO OIIHKANMIITYI0 aHATIOTHIO ¢ MU(DOTOTHYECKUMH TUTIAMH,
MOATOMY MOYHO JOMYCTUTh, YTO OHU BOOOIIIE COOTBETCTBYIOT OIPEICICHHBIM KOJUIEKTUBHBIM (a
HE IUYHBIM) CTPYKTYPHBIM DJJI€MEHTaM YeJIOBEUECKOW IyIIM M HACIEOyITCS Tak e, Kak
MOP(OTIOTHIECKHUE HIEMEHTHI UETOBEYECKOTO TeJay.

C TOYKM 3peHHs MpeIaraeMoro IoJaX0Ja, Takas IOCTAaHOBKA BOIpOCa MOJIy4aeT
JOTIOTHUTEIbHOE 000CHOBaHME. [[eHICTBUTENBEHO, €CTTM MBI HCXOJIUM U3 TPEANOJI0KEHUS, 4YTO Ha
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MEPBBIX CTATUSAX CBOETO 3apOKICHUS pa3yM ObLT KOJUICKTUBHBIM, TOTIa MPEACTABIISETCS BIIOJIHE
€CTECTBCHHBIM, YTO JTOT KOJUIGKTUBHBIH pa3yM TEHEPUpOBal HEKHe o0O0pa3bl, HEKHE
MH(OPMAIIMOHHBIE CYIIHOCTH CYT'Y0O KOJUIESKTUBHOTO CBOWCTBA, KOTOPHIE HE ACCOIMUPOBAIIUCH
C MBICJIEIEATENbHOCTBIO OT/IEIBHOIO HHNBH/IA, TIOCKOJIBKY €€ TOr/a €llle HE CYLECTBOBAJIO.

IOnruanckas ncuxosorus (XOTS U ¢ IPYrux MO3UIUN) TaKKe MPUXOJIUT K aHAIOTHYHBIM
BeIBoIaM. Kak otmeuaercs B [10], mro0ast mombITka OOpHCOBATH ApXCTHITMYSCKUE CTAIUU C
TOYKM 3pPEHUS AHAIUTUYECKOM TICUXOJOTMM  JIOJDKHA  HAYMHATBCA C  MPOBEICHUS
(yHIaMEHTAIBHOTO Pa3rpaHUYCHUS JIMYHBIX M TPAHCIICPCOHATBHBIX TICHXUYCCKUX (DaKTOPOB.
Jlnaubie akTOpBl — 3TO TE, KOTOPBIC XapaKTEPHBI TSl OJHOTO WHIWBUIA U HE PA3ICISIOTCS C
KeM-HUOYIb JpYruM, HE3aBUCHUMO OTTOTO, CO3HATEJIbHBIE OHHM WM OeccO3HaATENbHBIE.
TpancnepcoHanbHble  (QaKTOPHI, HAMPOTUB,  SBJISIOTCS  KOJUICKTUBHBIMHU, HAJ WU
CBEPXJIMYHOCTHBIMH U JIOJDKHBI BOCIIPUHUMATHCS HE KaK BHEIIHUE OOIIECTBEHHBIE YCIIOBHS, a
KaK BHYTPEHHHE CTPYKTYpPHBIE dJIEMEHTHI. TpaHClepcoHaIbHOE MPENCTaBsAeT cobor (axTop,
KOTOPBIA HE 3aBUCUT OT JIMYHOCTHOTO, TaK KaK JUYHOCTHOE KaK B MHIWUBUIyaJIbHOM, TaK M B
KOJIJIEKTUBHOM IIJIaHE, SIBJISIETCS 00Jiee MO3IHUM MTPOIyKTOM 3BosTroIuu [10].

[lepuon craHOBiIEHHE KOJIJIEKTUBHOM HEHPOHHOU ceTH (MpoTopazyMa) IOHTHaHCKas TOYKa
3peHHsI CTaBUT B COOTBETCTBHE TeM paszfenaM MHGOJIOTHH, KOTOPHIE OMHCHIBAIOT
npoucxoxaeHne Mupa u boro (KOCMOTOHUS). «...MOSIBJICHUE CO3HAHUS, MPOSIBIISIIOIIETO ce0st
KaK CBET B IMPOTHBOTIOJOKHOCTh ThM€ OECCO3HATEIHHOTO, SIBISETCS UCTHHHBIM «IIPEAMETOM)
TBOpeHus: Mudosoruu; Kaccupep moaoOHbIM ke 00pa3oM MoKasza, 4To Ha Pa3TUYHBIX CTAIUSIX
MH(OJIOTHYECKOTO CO3HAHUS CHadajlla BO3HUKAET CYOBEKTHBHAs pEaTbHOCTh, HAYMHAIOTCS
dbopmupoBanne Oro u uHauBHayanbHOcTH [10]». Hawamo storo pasButus MubOJIOTrHYECKH
Mpe/ICTaBiIsieTCsl KaK Hadajao MUpa, BO3HUKHOBEHHE CBeTa, 0€3 KOTOPOro HHU OJIMH IpOlIecc,
MPOUCXOIAIINI B MUPE, HE ObLT ObI BUACH BOOOIIIE

Crnenyromuii mepuoj; CTAHOBJICHUSI pa3yMa MOKHO Ha3BaTh MEPEXOJHBbIM. B 3TOT nepuon
WHIUBUAYaJIbHOCTH, TOYHEE, OTHENbHBbIE  JIIOAM, KOTOphlE  TOJHKO  CTAHOBHIIKCH
WHIUBUAYAIbHOCTSIMH, B COBPEMEHHOM [OHUMAaHHHM 3TOTO CJIOBA, HMMEIHW BO3MOKHOCTh
MPOJIOJKATh ~ B3aMMOJEWCTBOBATh €  KOJUIGKTUBHBIM  pa3yMOM, HMHau€ TOBOps, Te
nH(OPMALIMOHHBIE CYIIHOCTH, KOTOpble NPUOBIBAIM U MpPeObIBAIOT B KOMMYHHKAI[HOHHOM
MPOCTpPaHCTBE, JOJDKHBI  Obuln  uMeTh  kakoe-To  [IpeacraBnenue.  [lo-Buaumomy,
Mudooruueckue nepcoHaku, B 4acTHOCTU JlpeBHue boru, SBISIOTCS MNpeNCTaBICHHEM TeX
MH(OPMALIMOHHBIX CYHIHOCTEH, KOTOpbIE NPUOBIBAIOT B KOJUIGKTUBHOW HEHPOHHOW ceTu M
KOTOpBIE SBISIOTCS MPOAYKTOM KOJUIEKTUBHON MBICIIEACSITEIbHOCTH. PEKOHCTPYKIMS JPEBHUX
MHU(DOB, TpoBeIEHHAS MTPEICTABUTEISIMHU IOHTHAHCKOM TICUXOJIOTHH, MTO3BOJISIET YTBEPKAATh, UTO
Takas IOCTaHOBKAa BOMpOCa SBISETCS JOCTAaTOYHO oOIlpaBAaHHON. Ee >xe moATBepkaarT u
HEKOTOpbIe MCTOPUYECKHE JaHHbIC, B YACTHOCTU B CYIIECTBOBAHHWE TAaKUX IMBUIIM3ALMN Kak
MMHOMCKasl.

PaccMoTpenrne MUHOMCKOM KyabTyphl, T.e. OOIIECTBa, B KOTOPOM TOCIOJCTBOBAN
MaTpHuapxar, B paMKax MpoOJeMaTHKU UCKYCCTBEHHOTO MHTEIUIEKTa MPEICTaBIsIeT UHTEPEC 1O
BIOJIHE OIPEACICHHOW NpPHYMHE. OJTO MYyCThb M KOCBEHHO, HO BCE K€ JI0Ka3aTesIbCTBO
MPEAJIOKEHHON KOHUENIMU HBOJIIOIUU YEJIOBEYECKOrO0 pasymMa. A HMMEHHO UCXOJIHOE
MEepBOOBITHOE CTAI0 MOYKHO pacCMaTpUBaTh, OTTAJIKUBAACH OT AaHAJIIOTHUU C MMOBEACHUEM BBICIINX
npuMmatoB. CoOCTBEHHO, MHOTOYMCJICHHBIE HCCIENOBATENM TaK M JeNaloT, MbITasCh
PEKOHCTPYHPOBATh TOBEIEHUS TMEPBOOBITHBIX CTaJ MPOTONIOJCH HAa OCHOBAHMM AHAJIOTHH C
MOBEJICHUEM BBICHIUX IPUMATOB.

Takoli moaxo/, ¢ OAHOW CTOPOHBI, MPEACTABISAETCS ONpaBIaHHbIM, HO, C APYTrON CTOPOHBI,
OH HE€ MO3BOJISIET MPOCIEAUTHh 3a TEM, KaK MMEHHO MOSBHWICS MPOTOPa3yM, MOCKOJbKY, Kak
OTMEYAJIOCh BBIIIE, TEOPUH, BOCXOJAIME K Touke 3peHusi Yapnw3a [lapBuHa, B JaHHOM
OTHOIICHUM 3aBEJOMO HEMpHUMEHUMBI. bosiee »ddekTuBHAas MBICIEACITETPHOCTh MOXKET
paccMaTpuBaThCs Kak ONMarompHUsTHBIN TPH3HAK TOJBKO TEOPETHUECKH, Ha TMPAKTUKE OHa
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JEMOHCTPUPYET CBOIO A(PPEKTUBHOCTh TOJIBKO TOTNA, KOTJAa JUIsl 3TOTO Pa3BUBAIOTCS
COOTBETCTBYIOIINE OOIIECTBEHHBIE MPE/IOCHUIKH.

CnenoBarenbHO, T€ MEXaHU3MBI, KOTOPBIE OT MPHUPOJIBI 3aJI0KEHBI B OHMOJIOTHIO BBICIIHX
MPUMATOB JIOJDKHBI ObUIM HEM30€KHO BCTYNHUTH B MPOTUBOPEUYHE C MPOIECCOM CTAHOBJICHUS
pazyma. Ympoimias, JOMHHUPOBAaHUE alb(a-caMIlOB B TAaKOM CTaJie CIY)KHJIO HECOMHEHHBIM
MPEnsSTCTBHEM  JUIsl  CTAHOBJEHUs mpoTopasyma. OOIIecTBEHHbIE  OTHOIIEHUS  (WIU
MIPOTOOIIECTBEHHBIC OTHOIIEHUS) JODKHBI OBLITH OBITh KapIMHAIBLHBEIM 00pa30M MEPECTPOCHEI C
TEM, 9TOOBI JAHHOE COOOIIECTBO MOTJIO PEaTM30BBIBATH T€ WJIM WHBIC KOJUICKTUBHBIC YCHITHS.

Otcrozia BBITEKAET BBIBOJ O TOM, YTO IEPBOM PEBOIIOIMEN B UCTOPHH YEITIOBEYECTBA OBLIO
MMEHHO CTaHOBJICHHE MaTpHuapxaTa, Kak oOIlecTBa, OPUEHTUPOBAHHOTO Ha KOJUIEKTHBUCTCKOE
YKEHCKOE€ HavaJio, IepeuepKUBABIIIEe, TOBOPSI C HEKOTOPOU J10JIei YCIIOBHOCTH, IOMUHHUPOBAHUE
anbda-camiioB. OTMETHM, YTO TakKOTO poJa MPEJICTABICHHUS O MaTpuapxaTe IMOJTHOCTHIO
KOPPEJIMPYIOT TaKXKe€ M C MPEACTABICHUSIMU FOHTMAHCKOW ICUXOJIOTHH, B KOTOPBIX JETAIBHO
aHanusupoBaics o6pa3 Peu-Kubenbi-Acraptel unum Benukoit marepu [10]. UHbIMu cioBamu,
caMO CYIIECTBOBAaHHME MaTpuapxara KaK TaKOBOTO, CIY)KHUT KOCBEHHBIM TIOJITBEPKICHUEM
MPEJI0KEHHON TOYKH 3PEHUS HA MPOLIECCHI IBOJIIOIIMN YEJIOBEYECKOr0 pasyma.

Martpuapxat baxodeHna cooTBeTcTBYeT TOH cTaguM, KOrja Oro-cCo3HaHUE HE Pa3BUTO U BCe
eIrie pacTBOpeHo B mpupoae u mupe [10].

[Tepeiinem Teneps k GOPMYITHPOBKE KOHKPETHOM MOJIETTH, KOTOpasi MOTJIa Obl, 10 KpaiHeH
Mepe YaCTHYHO, OTPA3UTh MPOIIECC BOSHUKHOBEHMSI YE€TI0BEUECKOTO pa3yMa B Xoe 3Bosroruu. C
npeiaraeMoi TOYKH 3pEHUs], IEPBUYHOM Obl1a M OCTaéTcsi oOmias KOMMYHUKAIIMOHHAS CETh,
(bparMeHThI KOTOPOi 00pa3oBaHbl HEHPOHAMU, JIOKAIM30BAHHBIMH B IIpeieiaxX TOJIOBHOTO MO3ra
Ka)XJI0TO U3 UH/IUBUOB.

[IpuHsATO CuMTaTh, 4TO KOTJa J1Ba MHIAWBHIA BCTYMAIOT B JAMAJOr, TO OOILIAIOTCS JBE
JUYHOCTH. DTO MPUOIMKEHNE B JEHCTBUTENLHOCTH SIBJISIETCS JOCTATOYHO IPyObIM, OCKOJIBKY B
PEAIbHOCTH OCYILECTBISETCST OOMEH CHUTHaJlaMd MEXAy HeHpoHamu, JIOKaIM30BaHHBIMU B
npezesax roJ0BHOTO MO3Ta KaKJIOTO U3 HUX, HEMPOHHAsI CeTh CTAHOBUTCS OOIIEH, 1O KpalHEeH
Mepe, 3TOT BBIBOJI 3aBEIOMO BEpeH ¢ (opManbHON Touku 3peHus. [Ipomormkas Takoro poja
paccyXJeHHs, MOKHO NPUNTH K BBIBOJY O CYIIECTBOBAHUU TJ00ANTbHON KOMMYHHKAIIMOHHON
CeTH.

Hanee, Teopuss HEUPOHHBIX CETEH OJHO3HAYHO IMOKA3bIBAET, YTO MAMSATh HEUPOHHOU CETH
sBisieTcst  pacnpeneneHHol. Kosib ckopo pedb HAET O KOJUIEKTUBHOM HEWPOHHOM CETH,
CYIIECTBYIOT 00pasbl, KOTOpPbIE AaCCOLMHPYIOTCS C AITOW CEThbI0 B II€JIOM, OTHIOIb HE C
(dbparmMeHTamMu, 00pa30BaHHBIMU MO3TOM KaXKJIOTO U3 3THX JIOAeH. DTOT BBIBOJ caM MO cebe
CIIY’)KUT OOOCHOBaHHMEM Uil MPEICTABICHUH O KOJUIEKTUBHOM OECCO3HATENIbHOM U APYrUX
MOHATUN, KOTOPbIE UCIIOJIb3YET FOHTMAHCKAs ICUXOJIOTHSI.

NMeHHO M3 3TUX NpPEICTaBICHUM W MOXXHO CKOHCTPYHPOBATH MOJEINb, MO3BOJIAIOIIYIO
CJIEIUTh 3a HBOJIOUMOHHBIMHU IporeccamMu. C 3TON TOYKM 3PEHHUS, UHTEUIEKT OTAEJIBHOIO
YeloBeKa MPEeJCTaBIIAeT COOON HEKYI0 CUCTEMY MepepadoTKu MH(GOPMAIIUU, KOTOpask peanu3yeT
MpoLecC KOMMYHHUKAIIUU MEXIY MHIUBUIAMH MaKCUMaibHO 3PQPeKTUBHBIM obOpa3zom. Mcxoas
W3 TPUHIUIIA TI00aTHHOTO BOJIIOIMOHM3MA, MOXKHO YTBEPXKIAaTh, UTO JiI00as CHUCTEMa TaKoro
poja OyAeT HBOJIOIMOHUPOBATH B CTOPOHY MOBBIIICHUS €€ d3PPEKTUBHOCTH.

B nanHOM ciydae, Mbl UM€EM N0 C TI00AbHON HEMPOHHOU CEThIO, KOTOpasi 3aBEAOMO
pacmanaercs Ha GpparMeHThl, TPUUEM TUIOTHOCThH CBSI3M BHYTPH Ka)KIOTO U3 3TUX (PparMEHTOB,
HaMHOTO OoJibllle, 4YeM TUIOTHOCTh CBsize Mexay ¢parmeHTamu. COOTBETCTBEHHO, €CIU
WCXOJHUTh U3 MPUHIUIIA TJI00ATFHOTO ABOJIIOIIMOHU3MA, TO TOT/Ia JaHHAS CeTh JOJDKHA Oblia Obl
ABOJIIOIIMOHUPOBATH TaK, YTOOBI Tpollecc oOMeHa HHGopMalueir Mexay ¢GparMeHTaMHu CTal
MakcuUManbHO A((HeKTUBHBIM. IMEHHO B 3TOM CMBICIE MOKHO TPaKTOBaTh TO, YTO HA3bIBAETCS
€CTECTBEHHBIM SI3BIKOM.
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SI3BIK €CTh CPENCTBO UpEe3BBIYAHHO A(PPEeKTHUBHON Komiipeccuu uHpopmarwu. s Toro
YTOOBI 3TO JI0Ka3aTh, IOCTATOYHO CPABHHUTH 00beM MH(OPMAIMH, KOTOPAsi COOTHOCUTCS C TEMHU
3pUTENBHBIME 00pa3amMu, KOTOpble (HUKCHPYIOT TOJOBHOW MO3r 4YeloBeKa, M O00BEM TOU
nHpOpMAIINY, KOTOPBIA HYXEH ISl TOTO, YTOOBI TMepeiaTh CYIIHOCTh 3THX 00pa3oB («IICHHYIO
nH(GOPMAIIHIO») B CIOBECHOH (Gopme.

Ynopouiasi, MOXHO CpaBHUTh 00beM MHPOpMAIMK (IIOJICYUTHIBAEMOI HEMIOCPEICTBEHHO B
ourtax), coxepxameiics B ¢ororpadun, m o0beM HHGOPMANNU, KOTOpas COICPKUTCS B
CIIOBECHOM MOPTpETE, OMHUCHIBAIOIIEM H300pakeHHOE Ha 3Toi (oTorpaduu ymio. 3aBeromMo
SICHO, YTO TIEPECUUTAHHBIA B OUTHI 00BEM MH(POPMAIINH, CBI3aHHBIN CO CIIOBECHBIM TIOPTPETOM,
OyJIeT HAMHOTO MEHBIIIE.

NupiMu cioBamu, mpejyiaraeMas MOJENb SBOJIONUM HEUPOHHOW CETH MOXKET OBITh
MIOCTPOEHA Ha MpUHIUIE KoMmrpeccuu nHpopmanuu. Mimeercst N pparMeHTOB HEHPOHHOU CETH,
IUIOTHOCTh CBSI3€M BHYTPU KOTOpPBIX Tropa3o Oojbllle, YeM IIJIOTHOCTh CBSI3M MEXIY
¢parmenTamu. JlanHble pparMeHThl MOTYT paclo3HaBaTh OTAEIbHBIE 00pasbl, TO €CTh paboTaTh
Kak OObIYHasi HEHPOHHAsI CETb.

Jlanee, 5TW HEHPOHHBIE CETH MOTYT OJBOJIOIHMOHHUPOBATH B YCIOBUAX OOMeHa
uHpopmanuent apyr ¢ apyrom. MIMeHHO Takoi MOJXO0J MpeiiaraeTcs MCIojiab30BaTh AJIs TOTO,
9YTOOBl AHAJU3UPOBATH HBOJIIOLMIO YEIOBEYECKOT0 pa3ymMa Ha MMHTALMOHHBIX Mojensx. He
UCKJIIOYEHO, YTO B X0Je 0OMeHa nHpopmalnuei, Mexay Takoro poja (pparMeHTaMu HEMpOHHOMN
CETH BO3HMKHET HEYTO AHAJOTUYHOE €CTECTBEHHOMY SI3BbIKY, oOecrieunBaroniee 3pPeKTUBHBIH
oOMeH HH(popManueil Mexay OTHOCHTEIbHO CaMOCTOSITENIbHBIMU (hparMeHTaMu HEWPOHHOM
CCTH.

31ech YMECTHO MOJYEPKHYTh, YTO €CIM Mbl TOBOPUM O TaKOW CIIOCOOHOCTH MHTEIIEKTa
KaK O TBOPYECTBE, TO NEPBUYHBIM aKTOM TBOPYECTBA SBJIAETCSI UMEHHO CIIOCOOHOCTDH YEIOBEKa
BBIPA3UTh TO, YTO OH BUJUT CJIOBAMHU, 00JI€Yb CBOM MBICIIH, HAOIIOAaeMble 3pUTENIbHbIE 00pa3kl,
CBOM 4YyBCTBA B HEKYIO CIOBECHYIO (GopMmy. B 3ToM cMmbicie, fA3bIK €CThb BeCbMa U BECbMa
3pPEeKTUBHOE CPEACTBO KOMIIpECCHU MH(OPMaIUK, MPUYEM SI3bIK €CTh HEUTO, YTO HE SIBISETCA
XapaKTEPUCTUKOW MHIWBUAA, a SBJIAETCA 4EM-TO TAaKMM, 4TO IPUCYLIE JAHHOM 3THUYECKOU
rpynne B LeJIOM. B onpeneneHHOM cMmbIcie, sA3BIK - 3TO U €CThb OJHA U3 TeX BBICIIUX
MH(GOPMALMOHHBIX CYIIHOCTEH, KOTOpbI€ NMPHOBIBAIOT B KOJUIEKTUBHOM KOMMYHHMKAllUOHHOM
npoctpaHcTBe. Eciau Obl ObLIO 3TO HE TakK, TO HHAMBUIBI HE CMOIJM Obl OOMEHMBATBHCS
uH(popMaluei co CToJIb BBICOKOH 3PPEKTUBHOCTHIO, KOTOPasi UMEET MECTO B HACTOSILIEE BPEMSI.

Taxum 06pa3om, npecTaBiIeHNs OHTMAHCKOM (praocoguu 0 CTaHOBIEHUH YETI0BEYECKOTO
Pa3yma mosy4aroT HENOCPEICTBEHHOE NOATBEP)KIACHUE C TOYKU 3PEHMSI COBPEMEHHOI Teopuu
HEHPOHHBIX ceTed. DTH NpeACTaBJICHUsS 1eJIecOo00pa3HO HCIMOJIb30BaTh JUISL CO3JAHUS CUCTEM
HCKYCCTBEHHOI'O MHTEJIEKTa METOJaMU UCKYCCTBEHHOU IBOJIIOIUH.
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Cyaneiimenos U.J., MarpacyJioBa /I.K.

AnMatel DHepreTrka xxoHe baiinansic YauBepcureTi, AJMarsl K.,
Kazakcran

IOHTI'UAJIBIK MU®OJIOT USA: ZKACAH/AbI UHTEJVIEKT KYPY
MOCEJIECIHIH NTO3UIIUACBIHAH TYCIHAIPY

Annortanus.)Kacanpl MHTEIUIEKT jKacay MpoOJieMachlH MICHIYAiH JKaHa TACUT YCHIHBULIBL By
TOCLT aJiaM OMBIHBIH Maiifa 0OMybIHA OKENT'eH 3BONIOLUSHBIH HAKTHI MPOIECTEPIH TaNayFa Heri3Ieei.
By mpoGneMaHnbl Imienryre Kypaeni >KyHenep/iH Kalbl TEOPUSICHIHAH TYBIHIANTBIH TeopHUsap, aTarl
adTkaHaa  QuIoCOMUSIIBIK  9AeOMeTTe  Heri3jenreH  skahaHIblK — SBOJIIOIMOHHM3M  MPUHIMII
KOJITaHBLIATHIHBI KOPCETUITCH.

Bi3niH miuaHeraMbI3a aKbUI-OMJBIH Kaibiitacybl Yapns3 JlapBuH TypiepiHiH mnaiiga Oomy
TEOPUSCHIHA IIIBIFATBIH KO3KApac TYPFBICHIHAH HETI3JeNreH Oanama, OyphIH YCBIHBUIFAH MEXaHU3MIIEPTe
coiikec ©TKeH.¥YCBhIHBUIFAH TACUIAIH JKaHamMa TeopHsUIapbl Kyalliri-keHe MUQTEpIl oJiapra cCallbIHFaH
apXETHINTEP TYPFBICBIHAH TYCIHAIpyre apHajfaH FOHTHAH IICUXOJIOIMSCHIHBIH TEOPHUSChI  OOJIBII
TaOBLUIAIEL.

Tyiiinai ce3nep: xacauasl HHTEWIEKT, KOHT TICHXOIOTUSCHI, SBOIOITHS

Suleimenov I. E., Matrassulova D. K.
Almaty University of Power Engineering and Telecommunications, Almaty,
Kazakhstan

JUNGIAN INTERPRETATION OF MYTHOLOGY: A VIEW FROM THE
POSITION OF THE PROBLEM OF CREATING ARTIFICIAL INTELLIGENCE

Annotation. A new approach to solving the problem of creating artificial intelligence is proposed.
This approach is based on the analysis of the real processes of evolution, which led to the emergence of
the human mind. It is shown that the problem can be solved by the theories, arising from the general
theory of complex systems. In particular the principle of global evolutionism, substantiated in the
philosophical literature are applicable to the solution of this problem.

It is shown that the formation of mind on our planet proceeded in accordance with the previously
proposed mechanisms, alternative to those based on the point of view, going back to the theory of the
origin of Charles Darwin species. It is established that indirect evidence of the adequacy of the proposed
approach is the theory of Jungian psychology, dedicated to the interpretation of ancient myths in terms of
their archetypes.

Key words: artificial intelligence, Jungian psychology, evolutionism
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MPHTH 28. 23. 37
N.93.Cyaneiimenos, J.C.CananoBa, U.MoJinaxan
ANMaTUHCKUIM YHUBEPCUTET PHEPIeTUKH U CBsI3H, I'. AnmaThl, Kazaxcran

JTUCKPETHBINA XAPAKTEP BECOBBIX KOY®®UIIMEHTOB HEMPOHHBIX
CETEH

AnHoTanus. Iloka3aHo, 4TO BONPEKH YCTOSIBIIEMYCSI MHEHHUIO, HEHPOHHBIE CETH, B KOTOPBIX
COCTOSIHME BBIXOJIOB HEHPOHOB OTBEYAET 3JEMEHTaM JMCKPETHOTO MHOXECTBAa, B JEWCTBUTEIBLHOCTHU
OITHCHIBAIOTCSI COBOKYITHOCTSIMHU BECOBBIX KO3 (DUIIMEHTOB, 3JIEMEHThI KOTOPBIX TAK)KE MOI'YT IPUHUMATh
TOJBKO JMCKPETHhIe 3HaudeHus. lIpencraBiieHO oOIee JI0Ka3aTelnbCTBO COOTBETCTBYIONIEH TEOPEMBI,
OCHOBaHHOHN Ha HMCIONb30BaHMN NoauHoMa JKerankuHa. B kxauecTBe mprMepa paccMOTpeHa HEMpoHHas
cerb Xomdwuiga, coiepxkaias Tpu HeipoHa. [lokazaHo, YTO HPUMEHUTEIBHO K JaHHOMY CIIydaro
CYIIECTBYET TOJBKO YETHIPHAAATh BO3MOKHBIX KOMOHMHAIIMA BECOBBIX KOA((UIMEHTOB, a He
[IECTHAIATh, KaK 3TO CleayeT U3 (hOpMaIbHOTO TMOJCYETa. Y CTAHOBJIEHO, YTO HEHPOHHAs CEeTh TaKOoro
THIIA MOKET OBITh CBEJICHA K BIIOJIHE OMPEAEICHHBIM JIOTHYEeCKUM omeparusam. O0Cykaaercst BOIpoc o
BO3MOXKHOCTH IPHUMEHEHHS pPe3yJbTaTOB PalOThl [yIsd OnuMcaHus (QU3NYCCKUX peau3alvii HeHpOHHBIX
CeTell B cucTeMax COLMalbHON IPUPOJIBI.

Knrouesvle cnoea: HelipoHHas cerh, MOMMHOM JKeramkwHa, ceTh Xomnduiaaa, BECOBBIE
KO3 (PUITUEHTHI, TUCKPETHBIE MHOXKECTBA.

B paborax [1, 2] ObuT caean BBIBOJ O TOM, UTO CYIIECTBYIOT YCJIOBHS, KOT/Ia DJIEMEHTaM
MaTpHUIlbl BECOBBIX KOAD(OUIIMEHTOB HEHPOHHOW CE€TH B  JEHCTBUTEIBLHOCTH MOYKHO
MIPUTIMCHIBATH TOJBKO JTUCKPETHBIE 3HAYeHHs. TouHee, BBIBOJBI paboT [1, 2] TOBOPAT O TOM, YTO
npu paboTe C HEUPOHHOU CEThIO, BBIXOJBI JJIEMEHTOB KOTOPOW MOTYT NPHUHUMATH TOJIBKO
JMCKPETHbIE 3HAYEHUS, MAaTPUILy BECOBBIX KOA((OUIIMEHTOB MOKHO MEHSTh Ha APYryl0, IpUuEM
AJIEMEHThl HOBOW MAaTpHUIBl MOTYT MPUOOpETaTh TOJBKO JUCKPETHBIE 3HAUEHUS W3 BIIOJIHE
OTIPEJIeIECHHOTO MHOYKECTBA.

JlaHHBIN BBIBOJ TMPEACTABISETCS BEChbMa BAXKHBIM JUISI LIEJOrO psijia IPUIIOKEHUH, B
YaCTHOCTH JJIsl HEHPOAIKOHOMUKH [3], a TakKe JJisi BOIIPOCOB, CBA3AHHBIX C pa3paboTKOM cucteM
HUCKYCCTBEHHOIO HMHTEIJIeKTa, M aHAJIW30M MpoOjeM, CBS3aHHBIX C MHTEpHpeTanueit
COILMOKYJIBTYPHOTO Koza [4].

JleiicTBUTENBHO, MIPH 000 (HH3HUECKOl peanu3alii HEUPOHHOM ceTH BO3HUKAET BOMPOC
0 TOM, KaK 00eCHeunuTh peaau3alnio HY)KHBIX 3HaYeHUI BeCOBBIX Kod(hduuuenTo. OueBuIHO,
YTO €CJIM 3HAYEHHUs BECOBBIX KOI(PQPHUIIMEHTOB MOTYT BBIOMPATHCS TOJIBKO U3 OMPEIeIEHHOTO
Habopa, TO 3a7]aya CYIIECTBEHHO YIPOIIaeTcsl. AHATOTHYHBIM 00pa30M YIIPOIAeTCs U 3aj1a4a 1o
WCCIIEIOBAaHUIO €CTECTBEHHBIX aHAJIOTOB HEHMPOHHBIX CETEH, KOTOPhIE BO3HHUKAIOT B OOIIECTBE.
(Kak Opu10 TIOKa3aHO B paboTax [2, 5] uemnblii psiJ COUUATbHBIX CUCTEM MOXKET pacCMaTpUBaTHCS
10 aHAJIOTUU C HEUPOHHBIMU CETSIMU.)

Od4eBHAHO, YTO U3MEpPEHHE BECOBBIX KOA(D(UIIMEHTOB M TaKOro poJa CHCTEM
MpesicTaBiIseT coOoi BechbMa CI0XKHYI0 3amady. OJIHAKO, €CIU alpHOPH U3BECTHO, YTO BECOBBIE
K03 (GUIIMEHTHI MOTYT OBITH BBIOPAHBI TOJBKO U3 OMPEACIIEHHOTO TUCKPETHOTO MHOKECTBA, TO
3a/1a4a CyIECTBEHHBIM 00pa3oM yIpOIIAETCs U 3/1ECh.

Takum oOpa3om, BBIBOJI, CIIeNaHHBIN B paboTtax [1, 2] mpeacTaBisieTcs] UCKIIOYUTEIBHO
BOXKHBIM JIJIS LIEJIOTO psAa NPHIOKEHUH, yX€ HE TOBOpPS O TOM, YTO CaMO MOCTPOEHUE
HEUPOHHBIX CETEH CYIIECTBEHHO YIPOILAETCS, €CIM 3apaHee W3BECTHO, YTO BECOBbIC
K03 GUIMEeHThl MOTYT OBITH 3aMEHEHBI Ha AuckpeTHble. OmHako, B padorax [1, 2] maHHBIA
BBIBOJI HE ObLIT 000CHOBAH JI0 KOHIIA TOCeIoBaTeNbHO. B qaHHO# paboTe nemaercs cienyrommii
mar B JaHHOM HampaBJI€HHH, B TOM UHCIE AaHAIU3UPYIOTCS KOHKPETHBIE MPUMEPHI,
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MOKa3bIBAIOINE, YTO JajbHEWIIee pa3BUTHE padOT B O3TOM HANpaBJICHUH, SBISETCA
IIEPCIEKTUBHBIM.

KonkperHo, B JaHHOW paboTe [0Ka3aHO, YTO HEHWPOHHBIX CETEH KOHKPETHOM
ApXUTEKTYpHl, CKaXeM HEHpPOHHBIX ceTeld Xomduiaa, COCTOSIIUX W3 KOHEYHOTO 4YHCcia
HEHWPOHOB, MOXKET CYLIECTBOBATh TOJIBKO KOHEYHOE MHOKECTBO.

JUis  [1oKasaTenbCTBa 3TOTO  IOJOXKEHWs Hambosiee YAOOHO OTTOJIKHYTBCS — OT
COTIOCTABJICHUSI MEXKJy HEHPOHHBIMH CeTIMH U OyneBbIMH (yHKIusSMH. PaccMoTpum
BBIpa)KEHUE /7151 IPeoOpa30BaHUsl COBOKYIIHOCTH BXOHBIX CUTHAJIOB OT/IEIbHBIM HEHPOHOM

Y = 0(W1X1 +W2X2 + +WNXN) (3)
HpeI[HOHaFaCTCfI, qTO B ﬂaHHOﬁ 3aIimucu q)yHKHI/Iﬂ AKTHUBAIIUU SIBJISICTCA CTyHeH[IaTOI\/'I

o0 ={11 330 @

Jnst ymoOCcTBa JaIbHEMINIETO WCIOJIB30BAaHUSA OyJIeM CUYHUTaTh, YTO BCE TEPEMEHHBIE,
¢urypupytomue B ¢opmyne (3) U el aHaJOTUYHBIX, MOTYT MPUHUMATh TOJBKO AMCKPETHBIE
3HaueHus -1 m +1.

Y, X; € (-1,+1) ®)

Bo160p 3THX 3HAUEHUN JTUKTYETCS TOJIBKO F€OMETPUUECKUMHU aHAIOTHSIMH, KOTOpbIe OyIyT
WCIIONb30BaThCsl B JayibHEHmeM. Takoil BBIOOp IMEPEMEHHBIX HHKAaK HE CKa3bIBaeTCs Ha
OOLIHOCTU €€ PacCMOTPEHHs, MOCKOJIbKY BCErJa MOKHO YCTaHOBUTH COOTBETCTBHE MEXIY
yKa3aHHBIMH BBILIE 3HAUEHUSMHU U JIOTHYECKUMH MIEPEMEHHBIMHU B COOTBETCTBUHU € GOPMYJIOif

{—1 — nocuveckuti 0 ©6)
+1 - nocuveckas 1

Onpenenum ¢pyakiuo O(x) Kak QYHKIUIO, 3a1aHHYI0 HAa MHOXECTBE IEHCTBUTENBHBIX
qrcell, HO TNMPHHUMAIONIYIO JIOTUYECKHE 3Ha4eHUs 1Mo otoOpaxkeHuto (6). Torma, ucmonb3ys
oToOpakeHue (6) must mepeMeHHBIX (5), MOXXHO TOCTPOUTH aHAJIOr ToJiMHOMa JKeraakuHa,
KOA(QPHUIIUEHTHI KOTOPOTO OYIyT ONpeNeieHbl Ha MHOXECTBE JIOTHUECKUX MEPEMEHHBIX, HO UX
3HAYCHUS OyAyT MPEACTaBIATh COO0N (GYHKIMK ACHCTBUTEIBHOM TIepeMenHoi O (x).

ITo Teopeme JKeramkuna, nrobas OyiaeBa QyHkums f(Xxq, Xz, X3, ...,Xy) N JOrHYECKHX
MEPEMEHHBIX MTPEJCTaBUMA B BHJIC

f 1, X2, %3, 00, XN) = Yo 0y 000w S (01, 02, 03, e, 00X 252205 L XY (7,

rac CyMMHPOBAaHHUE BCACTCA IO BCEM BO3MOKHBIM KOM6I/IH8.I_[I/IHM JIOTUYCCKUX IECPCMCHHBIX B

IOCIICA0BATCIIbBHOCTH (0'1, 0,, 03, ..., O'N), KaxXaass U3 KOTOPBbIX MOXKCET IIPUHUMATDh 3HAYCHUC WU
vy (o] v

JIOTUYCCKOTO HYJIA, WA JIOTUYCCKOU CIUHUIIBI, 0003HaUCHHE xi ' uMmeeT CJICAYHOIINH CMBICII:

l fi' o; = 0 ’
A€ CUMBOJIOM fi o0o3HaueHa onecpanusa JIOTHYECKOU HHBCPCHU
xX; = 1+ X (9)
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[logpazymeBaercs, uro B (7) CIIO)KEHHE M YMHOXXEHHME NOJUYMHSIOTCS IIpaBUJIaM, B
KOTOPBIX CJI0KEHUE OCYILECTBIIAETCS 110 MOIYIIIO 2:

0+40=0,1+0=1,0+1=1,141=0
(10)
0:0=0,1-0=0,0-1=0,1-1=1

JlokazaTenbcTBO TeopeMbl JKerajknHa OCHOBBIBAETCS HA CIEIYIOUIEM OOCTOSITENbCTBE.
[IpousBenenue Buaa

01,.02,.03 ON
X, x,°%x3° Loxy (11)

6YI[CT OTJIMYHO OT HYJISI B TOM €AMHCTBCHHOM CJIydac, KOIJila BCE BXOAAIME B HCTO IICPEMCHHBIC

(o] o o
X i ‘ paBHbI CIWHMUIIC. ITO0 MOXKET HMETh MECTO TOJBKO Ajad OJHOM  KOHKPETHOU
IOCIICA0OBATCIIBHOCTH

(0-1, 0-2, 0-3, ...,UN) = (0-10, 020, 030, ey O—NO)’ (12),

MMOCKOJIbKY U3MEHEHHE JIF0OOTO U3 3HAYEHU B 9TOM MOCIEA0BATEIIBHOCTH MTPUBOJAUT K TOMY, YTO
B npousBeeHnH (10) MosSBIAETCS COMHOXKHUTEIb, PABHBIN HYITIO.

CnenoBarenbHo, B MHOTOwIeHe (7) OyaeT OTIMYHBIM OT HYJS TOJBKO OJHO CJIaraeMoe,
KOTOPO€ B TOUHOCTH PaBHO f (070, 020, 030, -+ Onp)» T.€. 3HAUECHUIO UCXOIHOM OYyIIeBOM QYHKIMU
NP JAHHOM BBIOOpE NepeMeHHBIX (07, 20, 030, -+ » ONo)-

Takum oOpazoM, QyHKIUS akTUBauM HeWpoHa (3) MoXeT OBITh TIOCTaBJICHA B
COOTBETCTBHE HEKOTOpOW OylieBOoW (YHKIIMU, OMNPEICICHHOW Ha MHOXKECTBE JIOTHYECKUX
MEPEeMEHHBIX. DTO YK€ TOBOPUT O TOM, YTO MHOXECTBO (YHKIIMI aKTHUBAllMH, 3a]1aBa€MbIX 3a
cueT BbIOOpa BeCOBBIX KOA(PGUIMEHTOB, B JCHCTBUTEIHHOCTU SBJISAETCS KOHEYHBIM, a HeE
OECKOHEYHBIM, KaK 3TO MOXKHO ObUIO Obl MPEANONOKHUTH HUCXOIS M3 TOrO, YTO KaXKIbI U3
BECOBBIX KOX(P(UIIMEHTOB MEHSETCSl HENpephIBHO. boyiee KOPpPEeKTHO MaHHBIA Te3uC OyneT
JTOKa3bIBaThCS HIXKE.

[Tonunom JKerankuHa MOXKHO MOJIYYUTh U HECKOJIBKO JAPYTUM CHOCOOOM, a MUMEHHO
paccMotpuM OyneBy GyHKuO f (x4, X5, X3, ..., Xy), 33JaHHYIO Ha COBOKYITHOCTH TE€PEMEHHBIX,
nproOpeTaronuX Joruueckue 3HaueHus. CrpaBeinBa cleAyromias 3anuch

f(x1, x5, %5, e, xy) = f(1, x5, X5, oo, X)X + f(0, X5, X3, .0, Xy ) Xq (13)

Ota 3amMch J0Ka3bIBAeTCs CIEAYIOIMM O0pa3oM: NPEAINOJIOKUM, YTO MEPEeMEHHas Xq
npuoOpeTaeT 3HaYCHHUE JIOTUYECKOM €IMHUIIbI, TOTJa 3HAYeHUE X, B MPaBOM yacTu (OPMYIIbI
(13) Oyner paBHO 1, a 3HaueHHE MHBEPCHOM MepeMeHHOW X; Oyner paBHO Houto. T.e. B 3TOM
ciyyae (pyHKIUS MpUoOpeTaeT B TOYHOCTHU TO e caMOo€ 3Ha4eHHe, KOTopoe Obl ObLIO MOJIyYeHO,
€CIIM TOJICTABUTh BMECTO JaHHON NepeMeHHOM x; eauHuiy. CXoIHBIM 00pa3oM, eciu
paccMaTpuBaeMasi IepeMeHHas X, NpuoOpeTaeT 3HaYeHUe JIOTMYECKOTo HyJs, TO TOrJa caMo
3Ha4YeHue X, oOpalaercs B HOJb, a 3HAUEHHE MHBEPCHOM MEpEeMEHHOM X; IpeBpallaeTcs B
enuHuIly. COOTBETCTBEHHO, BBIpaXKEHHUE, CTOsIee B MpaBoi yacTu ¢opmyisl (13) ¢ TouHOCTH
OyZeT paBHO TOMY BBIP@KEHHUIO, KOTOPOE MBI MOJYUYMJIM Obl, eciii Obl MPOCTO MOJCTABHIN
3HaYeHWEe HOJIb BMeECTO MepBoi u3 mnepemeHHbIX. Popmyma (13) npomyckaer mnpocTsie
npeoOpa3oBaHus, KOTOPbIE MOTYT OBITh 3aIIMCAHBI B CIIEYIOIIEM BUJIE:

f(xll lex3i ---:xN) = f(ll xZI x3l ---)xN)xl + f(OPxZPx3P "'!xN)(xl + 1) (14)
16
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f(xl,xZ,X3, ...,XN) = {f(l,xz,x3, ...,XN) +f(0,x2,X3, ...,xN)}x1 +f(0,x2, X3, ...,xN)
(15)

OmpeznenuM cIeaymyro (YHKLIUIO, 33JaHHYI0 Ha IOCIEN0BATENLHOCTAX JIOTHYECKUX
nepeMeHHbIX (@, Ay, A3, ..., Ay)

Uvd2.Jz-Jin)=(a1,az,a3,...,

Flay, g, g, . an) = B2 ZC0 o™ £ G oz, v i) (16)

B nanHoif ¢opmyne cymmupoBaHuE (QOpPMalIbHO IPOU3BOJUTCS IO BCEM HHAEKCAM
HEPEMEHHBIX, BXOIAMUX B GyHKIUIO f (X1, Xy, X3, ..., Xy). OJIHAKO, JUI OTAENBHBIX MHICKCOB
BEPXHUU Mpeiesl CyMMUPOBaHUS Oy/I€T COBMAaTh C HUKHUM, TO €CTh B 3TOM cllydae Jie-(pakTto
CYMMHUPOBAHHUE HE MPOU3BOJUTCSA, & HA COOTBETCTBYIOLIEH MO3ULUN BO3HUKAET 3HAYCHHE J, =
0.

Hanpumep, ans ciyyast GyHKIIUU TpexX MEPEeMEHHbIX CIIPaBeAIUBbI CIEAYIOIINE PaBEHCTBA

F(1,1,1) = £(0,0,0) + £(0,0,1) + £(0,1,0) + £(1,0,0) +

+£(1,1,0) + £(1,0,1) + £(0,1,1) + f(1,1,1) a7
F(1,1,0) = £(0,0,0) + £(1,0,0) + £(0,1,0) + £(1,1,0) (18)
F(1,0,0) = £(0,0,0) + £(1,0,0) (19)
F(0,0,0) = £(0,0,0) (20)

C wucnonb3oBanueM Qyakmuu (18) mommHom JKeraskmHa MOXET OBITH 3allMCaH B
cnenyromei hopme

F O, %0, X3, 000, X8) = D aps,an F @1 @2, Az, ooy ay)xy 252257 o) (21),

rae noaApa3yMeBacTCs, UTO
a; X, A = 1
xC = {1’ 220 (22)

®opma 3anucu nosmHoma JKerankuna (21) ygoOHa ¢ TOUKH 3peHUS] MPUMEHEHUS] UIMEHHO
K ONHMCAaHHIO (PYHKIMH aKTUBALUK HeWpoHoB. JleficrBurenbHo, GyHkumu F(aq, ag, As, ..., Ay)
JOTYCKAIOT CIEAYIOIIYI0 T'€OMETPUYECKYI0 HHTeprpeTanuio. Eciu Bce 3HaueHHs «; PaBHBI
EIMHUIIE, TO JaHHAs QYHKIMSA €CTh cyMMa 3HadeHui QyHkimu f(Xq, X3, X3, ..., Xy ), B3ATHIX IO
BCEM BepIIMHaM THIepkyba B mpocTpancTBe pazmepHocTd N. CxoAaHbIM 00pa3oM, eciiu Kakue-
TO 3HAYEHMA Q; PaBHBI HYJII0, TO QyHKIHS F(aq, @y, A3, ..., Ay) TPEIACTABISET COOOM pe3ysbTar
CYMMHUpOBaHHs MO MOAyar0 2 3HaueHHd OyHKuuu f(xq, X5, X3, ..., Xy), B3ATBIX IO BCEM
BEpIIMHAM THIEpPKyOa MEHBIICH pa3MEPHOCTH, KOTOPOE TOJy4yaeTcs, €CIH YAAIuTh U3
MPOCTPAHCTBA UCXOJHON Pa3MEPHOCTU T€ KOOPAMHATHI, HOMEPA KOTOPHIX OTBEYAIOT HOMEPAM C
HYJIEBBIM 3HAUYEHHUEM B MOCIIEN0BATENBHOCTH (&, Ay, A3, ..., Ay ).

CrnpaBennuBa cineayoolas TeopemMa.

17
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Teopema 1.
a a a [0}
Kospduimenr npu mnpoumsBemeHHH X, X, X5° ..Xy', rae a; =01 B momuHOME
XKerankuHa, 00pa3yromUMCs TPy NPeoOpa30BaHUU CTYNEHYATOH (QYHKIUM aKTUBAIMU HEHpPOHA

Y = 02 wiXy), (23)

OTIPE/ICNICHHOW HA MHOXECTBE JBOMYHBIX IIEPEMEHHBIX, B OylneBY (YHKIUIO, OINpeaesseTcs
4ETHOCTHIO THHepKyOa B mpoctpanctBe N — k, rine k - 4ucino Hyned B IOCIENOBATENLHOCTH
(ay, ay, a3, ..., Ay), @ KOOPAMHATHBIE OCH THIEPKYOA COBIANAIOT C OCSIMH, OTBEYAIOLIMMHU TEM
HEPEMEHHBIM B TIOCIEI0BATENLHOCTH (&1, Ay, A3, ..., Ay ), 3HAUECHHS KOTOPHIX OTIUYHBI OT HYJIS,
I10 OTHOIIICHUIO K FI/IHepHHOCKOCTH SaI[aBaeMOﬁ ypaBHCHI/IeM

XY wiX; = 0. (24)

Jloka3aTenbCTBO TEOPEMbl OCHOBBIBaeTCsl Ha mpenctaBieHuu (16) ans kosdduureHToB
nonmvHoma Kerankuna. B 3ammcu (16) cymMMupoBaHHE HPOU3BOJIUTCS IO BCEM BEpLIMHAM
runepkyba B mpoctpanctBe N —k, tme k - 4WCIo Hyned B IMOCIENOBATEIBLHOCTH
(ay, ay, a3, ..., Ay), @ KOOPAMHATHBIE OCH TUIEPKYOA COBIANAIOT C OCSAMH, OTBEUYAOLIMMH TEM
MEPEMEHHBIM B IOCIENOBATENBHOCTH (@q, Ay, A3, ..., Ay). IS KaK[OM JAHHONW BEPIIUHEI
snauenue Qyaxuuu f(xq, X, X3, ..., Xy) OYIET PaBHO JIOTHUECKON €UHHIIE, ECIIH

XY wX; >0 (25)

U paBHO JIOTUYECKOMY HYIIO B TPOTHUBOIIOJIOKHOM CITydae, T.€. MHOKECTBO BEPIIHMH JaHHOTO
TUTIEpKyOa pa3zenseTcss Ha JBa MOJMHOXKECTBA, IS JIEMEHTOB KOTOPHIX ycioBue (25) mubo
BBITIOJTHSCTCS,, JMOO He BBIMONHsACTCS. [IOCKONBKY 4YHCIIO BEpIIMH THIEpKyda JTr000H
pPa3MEpHOCTH YETHO, TO YHUCIO BEPIIMH B KAXKJIOM M3 3THUX MOIMHOXKECTB MOXET OBITh JHOO
OJTHOBPEMEHHO YETHBIM, JHOO OJHOBPEMEHHO HEYETHHIM. [0 4eTHOCTBHIO paccMaTpUBAEMOTO
THIIEPKy0a COOTBETCTBEHHO MOXHO TIOHUMATh YUCIIO €T0 BEPILIUH, YIOBJICTBOPSIONINX YCIOBUIO
(25).

Ecnn nmaHHOE 4YHMCIIO YeTHO, TO paccMaTpuBaeMblii KOA(GGUIMEHT mosimHOMa JKeraakuHa
Oy/leT paBHBIM HYJIO, TaK KaK OCYIIECTBIISICTCS CYMMHPOBAHHE YETHOTO YHCJIa 3HAYCHUH TI0
Moaynaro 2. HampotuB, 310T K03(dduIMEHT OylneT paBeH EIMHHUIIE, €CIM YHUCIIO BEPIIHH,
YJIOBJICTBOPSIOIINX YCIOBHIO (25) HEYETHO.

Takum oOpa3om, chopMyiaupoBaHHass W JOKa3aHHas TeopeMa | CBOJAMT 3agady o
npeoOpa3oBaHUU (PYHKIMHM aKTHUBAIlMM HEHpoHAa K OyjaeBoW (YHKIUH, K [PO3PAYHOM
TCOMETPUYECKON HHTeprpeTanui. Peub uaer o ToMm, 4YTto Bce KOA(PQOUIMEHTHI IMOJMHOMA
XKerankuHa  ONPENENSIOTCS  TOJLKO  YETHOCTHIO  THUIEPKYOOB B COOTBETCTBYHOIUX
MOAMPOCTPAHCTBAX MO OTHOILIEHUIO K THUMEPIIOCKOCTH, ONpPEAesseMOi 3HAUCHUSMHU BECOBBIX
ko3¢ duImeHTOB 0OpaTHBIX CBsA3EH, B KOTOpbIE BKIIOYEH MaHHBIA HeipoH. MHaue rosops,
JaHHAsI 33/1a4a MOXKET PelIaTbes B Cyry00 reoMeTpUIeCKIX TePMUHAX.

[Tokaxem Takke, 4To JA0OKa3aHHass Teopema | TO3BOJSIET CPAaBHUTEIBHO MPOCTHIMU
CpeICTBaMU JI0Ka3aTh, YTO 3HAUEHHUE BECOBBIX KOIPPHUIIMEHTOB XapaKTEPU3YyIOIIUX HEHPOHHYIO
CeTh, B YACTHOCTH HEUPOHHYIO ceTh Xomndunaa, B AeWCTBUTEILHOCTHU SBISETCS AUCKPETHBIM.

Jns sroit menu OyaeM paccMaTpuBaTh ypaBHEHHE, 3ajaroliee ToBeneHUuEe (QYyHKIIUU
aKTUBallMM HelipoHa (3) B TEpMHHAX MPOEKTUBHON reoMerpuu. Kak H3BECTHO, MPOEKTHBHAsS
TEOMETpHsS TMO3BOJISIET TEPEeUTH OT PACCMOTPEHHUS TPOCTPAHCTBA CAaMHUX BEKTOPOB K
JIBOMCTBEHHOMY MIPOCTPAHCTBY. B 3TOM NpOCTpaHCTBE TOYKH HCXOJHOTO MPOCTPAHCTBA
CTaHOBSTCA IUIOCKOCTSAMH, a TUIOCKOCTH MCXOJHOTO MPOCTPAHCTBA CTaHOBATCS Toukamu. (Ecmmu
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paccMaTpuBaeTCsl MPOCTPAHCTBO PAa3MEPHOCTHIO, KOTOPOTo OOJBIIE TpeX, TO €CTECTBEHHO
CJIEyET TOBOPUTH O TUIIEPIIOCKOCTSX. )

[lepexox K NPOEKTUBHON TreoMeTpun (aKTHUECKH HCIIONb3YeT CHUMMETPHIO 3alHCcCu
YpaBHEHUSI IUIOCKOCTH (24) OTHOCHUTEIBHO KOOPAMHAT IIJIOCKOCTM MU KOOPAMHAT BEKTOPA.
MOJHO JIeTKO YBHJAETh, YTO B OTOW 3alMCH JaHHBbIE KOA(PPHUIMEHTHI JCHCTBUTEIHHO BXOMIST
cumMmeTpuyHO. COOTBETCTBEHHO KOOpPJMHATHI IUIOCKOCTH (B JAHHOM CiIydae 3TO BECOBbBIE
KO2(h(UIIMEHTBI HEWPOHHOW CETH) MOTYT pacCMaTpPHBAThCS KaK TOYKH B JBONCTBCHHOM
IIPOCTPAHCTBE.

CoOOTBETCTBEHHO, KOOpJAMHATBhl BEPUIMH THIEPKyO0a CTAHOBSITCS  KOOpAMHATAMMU
TUIIEPIUIOCKOCTEH B JBOWCTBEHHOM IpOCTpaHCTBE. Mcromnb3ys ABONCTBEHHOE MPOCTPAHCTBO
MOXXHO C(QOpPMHUPOBATH CIEAYIOIIEe MHOKECTBO 3HAUEHUH BeCOBBIX Ko3(¢uuueHToB. bynem
TOBOPUTb, YTO JaHHBIH BEKTOP BECOBBIX KOAPOUIMEHTOB MNPUHAMICKUT MHOXKECTBY
I+ ({X;}1i2Y), e BRIMONHSETCS yenOBUE

¥ Ha060poT o mpuHALTERUT K MEOKectBY I~ ({X;}|iZ)), ecom BemonmsieTcs yenosue
(Wi, Wy, Wy, .., wy) € T-({X3EEY), X¥wiX; <0 (27)

Jlna rumepky6a pasmeproctm N cymectyer poHo 2V™1 mmoxects I't({X;}|iZV
HECOBIAJAIOINX HU C OJHUM W3 MHOKECTB F_({Xi}lizllv ), 1 poBHo 2N~1 Takux MHOMKeCTB
F_({Xi}lillv ) DTO CBSI3aHO C TEM, 4YTO ISl KaXKIOW BEpIIMHBI, OMNpeAesseMoi Habopom
JBOMYHBIX IepeMeHHbIX X; = —1,1, T.e. BeKTOpoMm

ﬁ = (Xll X21X31 ...,XN) (28)

MOXHO YyKa3aTb BCPIIMHY, KOTOpasd XapaKTCPU3YCTCA IPOTHUBOIIOJOXHO HaIllpaBJICHHBIM
BCKTOPOM

ﬁ: _(Xl,Xz,Xg,...,XN) (29)

Cdhopmupyem MHOKECTBA
A(B) = Uy TP (XY (30)

Il MyIbTHHHEKC f§ 0603HAUACT IOCIICOBATENLHOCTS BBIGOPa 3HaKkoB Muoxects [F ({X,}|i=V
nunoi 2NV,

[ycts GyHKIMOHMpOBaHKe HelipoHa ¢ N BXoamu omuchiBaeTcs (GyHKIMell aKTHBAIUHU
(23). Torma pesyabTaT HOJA4YM Ha BXOABI MIOOBIX TocHemoBaTenbHOCTedl N IBOMYHBIX
TIEPEMEHHBIX IS JBYX PA3NUYHBIX (YHKIMH aKTUBAIMM, OMHCHIBAEMBIX BEKTOPAMH CTPOK
w = (wiwlwl .,wh) u w® = (wl,wlwi .., wl) 6ymer omumakos, ecnu W €
A(B), W® € A(B), .. ykasanmble BeKTOpa IPHHAIUIEKAT OTHOMY H TOMY K€ MHOKCCTBY

A(,B). VHBIMI CTIOBaMH, HEHPOHBI, TOAKIIOUAEMBIE B CETh C BECOBLIMU Kodddurmentamu w L

u W, paboraroT HepazmMuMMO. DTO BHITEKAET U3 TOTO, YTO IS JBYX BEKTOPOB H3 HTOTO
MHO>KECTBAa UX CKaJsipHbIE MPOM3BEACHUS Ha BekTopa (28), oTBeuaromue 1000 BO3MOXKHOU
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KOMOMHAIIMH JIBOMYHBIX MEPEMEHHBIX, MM0JaBaeMON Ha BXOJbl HEHPOHHOU ceTH, OyIyT UMEThH
OJIVH U TOT K€ 3HaK.
TeMm caMbIM J0Ka3aHa ciaeayrolas Teopema.

Teopema 2.
B dopmyne, ommcheBaromei akTuBanuioo HedpoHa (23) mpu moxade HAa €ro BXOJ
COBOKYITHOCTH JTBOMYHBIX CUTHAJIOB, CIIOCOOHBIX IPUHUMATH 3HAYCHUS -1 1 +1, BEKTOP BECOBBIX

S
K02hpurenToB (Wy, Wy, W3, ..., Wy ), IPUHAIIEKAMIUN MHOXKECTBY A(ﬁ ) MOXET OBITh 3aMEHEH
Ha 100011 Ipyroi BEKTOp U3 ITOTO MHOXKECTBA.

DOpMAIBHO, TAKHX MHOKECTB MOKHO c(OpMHpoBaTh 22" ', T.e. CyIIECTBYeT He Gollee
22" pPa3IMYHBIX BEKTOPOB, OINMCHIBAIOLUIMX BO3MOXKHBIE BapHUaHThl CTPOK BECOBBIX
ko3¢ ¢unmenToB. B nelicTBUTEN HOCTH k€ caM XapakTtep QyHKUMH (23) NpUBOAUT K TOMY, UTO
BO3MOXHBIX BapUaHTOB ropas3io MeHblle. Kak 3To oTmedanoch Bbille, KO3 ULIHEHTH B
nonvHoMme JKerajmkuHa, TpPeCTaBIAIONIErO0 coOoiM OyneBy (yHKIMIO, KOTOpas CTaBUTCA B
COOTBETCTBHE (YHKIMHU (23), ONPEACNSIIOTCS YETHOCTHIO THUIEPKYOOB, COOTBETCTBYIOIIHUX
pa3MepHOCTEH IO OTHOIIEHHIO K THIEPIUIOCKOCTH, TOJOXEHHE KOTOPOH oOmpenensercs
3HAYEHUSIMU BECOBBIX KO3 (uinueHToB. 13 3TOro BHITEKAIOT BeCbMa CEphE3HbIE OTpaHUYEHUS,
HajaraeMple Ha KO3(QQUIMEHTH mnosinHoMa JKerajakuHa, 4TO CYIIECTBEHHO CHIDKAET YHUCIIO
YKa3aHHBIX BbIIIE BAPUAHTOB.

[Tokaxkem 3T0 Ha MpuUMepe HEHPOHA, 00JIATAIONIET0 TPEMS BXOJaMHU.

Jns cioyuast HelpoHa, o0OJajarollero TpeMms BXoJaMH, (YHKLHS AaKTHBAllUU HMEET

CHEAYIOIIUI BUJL.
Y = 0(W1X1 + W2X2 + W3X3) (31)

HUcxons w3 sTol (yHKIMH, MOXXHO YTBEpPXKIaTh, 4YTO BCE BO3MOXXHBIC O00JIACTH B
MPOEKTUBHOM MPOCTPAHCTBE, KOTOPBIE OYAYT OTIMYATHCS MO XapaKTepy Peakiuyu HEeHpoHa Ha
COCTOSIHUE BXOJHBIX II€PEMEHHBIX, ONPEACIAIOTCS TOJOKCHHEM CICIYIOIIMX YEThIPeX
IUIOCKOCTEH.

wi+wy, +w; =0 (32)
wi+w, —w; =0 (33)
wy—wy +w; =0 (34)
wy—w, —wz =0 (35)

WNnaye roBopsi, naHHBIE YETHIPE MIOCKOCTH, hopmydbl (32) — (35) mensT Bc€ qBOMCTBEHHOE
MPOCTPAHCTBO Ha BIOJHE OIpeaeieHHbIe moao0macTu. Ecnu aBa BeKTOpa MpUHAIekKAT OJHON U
TO ke 00JacTH, TO KakK MOKa3aHO BHIIIE, Peakius HeiipoHa, BeCOBbIE KOA(D(UIIMEHTHI BXOJ0OB
KOTOPOTO XapaKTEepH3yeMbIX JBYMs TaKHMMH BEKTOpaMH, Ha IOObIE€ 3HAYEHUS BXOIHBIX
MEPEeMEHHBIX OyJeT OJUHAKOBOM, T.€. TIO CYIIECTBY 3TH HEUPOHBI OYAYT BECTH ce0sl UACHTUYHO.

JlpyruMu cnoBamH, Kak BBITEKAaeT W3 TOTO, YTO OBUIO CKa3aHO BHIIIE, BO3MOXHBIX
BApUAHTOB peaju3allid HEHPOHOB CYIIECTBYET POBHO CTOJBKO, CKOJBKO CYIIIECTBYET
nmoaoOmacTeil, Ha KOTOpbIE MABOWCTBEHHOE TPOCTPAHCTBO pA3JENAeTCs IJIOCKOCTAMU,
3aaBaeMbIMK ypaBHeHHsMH (32) — (35).
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dopmanbHO, TakuX 00JacTeil JOKHO ObITh 16. B neiicTBUTENBHOCTH TaKUX 10 J00IacTe
CYIIECTBYET POBHO YETHIPHAALATh; 3TO CBS3aHO C TEM, YTO HEKOTOphIE MEepeceueHus
IJIOCKOCTEH, 3a/1aBaeMbIX ypaBHeHUsIMU (32) — (35), mpeacTaBisioT co00i MyCThIe MHOKECTBA.

Mo>KHO BBIOpaTh CIIEAYIOIIME 3HAYCHUS BEKTOPOB, XapaKTEPH3YIOIINX, MOJ00IacTH, Ha
KOTOpbIE pacrnaiaeTcsi IBOWCTBEHHOE IIPOCTPAHCTBO.

wy = +(1,1,1) (36)
w, = +(1,1,—1) (37)
Wy = +(1,-1,1) (38)
W, = +(1,-1,-1) (39)
ws = +(1,0,0) (40)
ws = +(0,1,0) (41)
w, = +(0,0,1) (42)
wg = +(0,0,0) (43)

B nepedenp Takux BekTopoB B dopmynax (36) — (43) dopmanpHO A00aBiIEH TaKKe eIe
BEKTOP Wg, BCE KOMIIOHEHTHI KOTOPOTO PaBHBI HYNIO. JTa MOAOONACTH MPEACTABISAET COOOi
BBIPQXKCHHYIO TMOA00JIACTh, KOTOpass (OpMHUpPYETCs TOTHa, KOTJa IepeceYeHrue HEKOTOPBIX
MHOJKECTB Fi({Xl-}Ifz’lV ), OTIPE/ICICHHBIX BBIIIE, MycTO. [IpyruMH CIIOBaMH, HETPUBHAIBHBIX
peoOpa3oBaHUi CYIIECTBYET HE IIECTHAIIATh KaK ATO BBITEKAeT W3 (POPMAIBHOTO TOJICUETa,
MPUBEJICHHOTO BBIIIE, a 4YeThIpHaANATh. JlBe O0OJAacCTH SBJISIOTCS BBIPOXKJACHHBIMU U
COOTBETCTBYIOT TOMY, YTO HEHpPOH (PAKTHYECKH OTCYTCTBYET, T.€. BCE KOMIIOHEHTHI BEKTOpa
PaBHBI HYJTIO.

XapakTep MHOXKECTBa BEKTOPOB, 3a/aBaeMbIx (popmymnamu (36) — (43), KOTOpbIE MOYKHO
Ha3BaTh 0A3MCHBIMU HJUTFOCTPUPYET PUCYHOK 1.

Takum 00pa3oM, pe3yabTaThl JaHHON PabOTHI MOKA3bIBAIOT, YTO BMECTO MPOU3BOJIBHBIX
KOMOMHAIMIA BECOBBIX KOA(P(UIMEHTOB, OMHMCHIBAIOIINX pPa0OTy HEHPOHHBIX CETEH, MOXHO
Oparb KOMOWHAIIMU BECOBBIX KOA(PPHUIIMEHTOB, IEMEHThI KOTOPBIX MPHOOPETAIOT TUCKPETHBIC
3HAYCHUs, B3ATHIC U3 BIIOJIHE ONPEICIICHHOTO JUCKPETHOTO MHOKECTBA.

JloKa3aTenbCcTBO JIAaHHOTO YTBEPIXKACHUS MOXKET OBITh JaHO HAa OCHOBAaHMU NMPUMEHCHHUS
nonmvHoma JKerankuHa K aHanu3y HEWpOHHBIX cered. OpaHako, (OpMaNbHBIA MOJACUET
BO3MOXHBIX BapHaHTOB, OCHOBAaHHBIM Ha MOJCUETE BCEX BO3MOXKHBIX KOMOWHAIUM, KOTOpHIE
MOTyT mpuodperath kodhduiueHTsl B monuHoMme JKerajakuHa, B JEHCTBUTEIBHOCTH AaéT
3aBBIIIEHHOE YHCIIO BOBMOXKHBIX peau3alfii COBOKYIMHOCTEH K03(hPpUlMeHToB HEMPOHHOH CEeTH.
CyIecTBYIOT U JOTMOJHUTENbHBIE OTPAHUYEHUS], YTO B YaCTHOCTU MOKA3bIBAET PACCMOTPEHHBIN
puMep HelpoHa, 006JaAar0Iero TpeMsl BXOaMHU.

B ostoM cnydae peanpbHOe uMCIO Oa3MCHBIX BEKTOPOB pPAaBHO UETBIPHAALIATH, OHH
COOTBETCTBYIOT IpaHsIM KyOOOKTadapa (OJHO U3 apXUMEIOBBIX Tell), a He MEeCTHAAIATH, KaK 3TO
cienoBasio 061 u3 GopMaTbHOTO TOJIcueTa. J[aHHBIN BBHIBOJI MIPEICTABISAETCS BECbMa BAYKHBIM TSI
L[EJOr0 psiAa TMPWIOKEHHH, B KOTOPBIX TpeOyeTcss u3MepuTh Kod(DUIIMEHTH (PU3NIecKOn
pealM3ani HEMPOHHBIX ceTel. B "acTHOCTH, Takoro poja MPWIOKEHHs MOXKHO yKa3aTh W3
obrmacT HEHUPOIKOHOMHUKH, a TaKkkKe M3 O00NacTH U3YYEHHUS COLMOKYIbTYPHBIX KOJOB.
[TomyueHHbie pe3ynbTATHl MO3BOJSIOT YTBEPKAATh, 4TO KOA(D(UIIMEHTH HEHPOHHBIX CETEH,
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00pa30BaHHBIX COIMAIBHBIMU CHCTEMaMH, MOTYT OBITh OIpelNesieHbl M3 KaueCTBEHHBIX
co00OpakeHUH (WM TaHHBIX COLIMOJIOTHYECKUX OTIPOCOB) 0€3 TOYHBIX H3MEPEHHIA.

Pucynoxk 1 - CooTBeTcCTBHE BEKTOPOB M3 MHOXECTBA BO3MOKHBIX KOMOUHAIMI 0a30BbIX
BEKTOPOB BECOBBIX KOA(PDUIIMEHTOB I Cydasi HEHpOHa ¢ TpeMs BBIXOJAAMHU C TPAHSIMHU
KyO0OOKTasapa
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HENPOHJBIK KEJLIEPAIH CAJIMAKTBIK KOD®®UIMEHTTEPIHIH
JUCKPETTIK CUTIATBHI

AnMatel DHepreTrka xxoHe baiinansic YauBepcureTi, AJMarsl K.,
Kazakcran

N.93.Cyaneiimenos, J.C.CananoBa, U.MoJsgaxan

Anparna. TypakranraH mikipre KapamacTaH, HEHPOHIAPABIH IIBIFY KYWi JUCKPETTIK KOMIILTIK
JJIEMEHTTEpiHE jKayarn OepeTiH HEHMPOHIBIK JKEIIep ic JKy3iHJIe JIeMEeHTTEepPl COHJali-aK TeK TUCKPETTIK
MOHJepre He O0ona ajaTblH CajJMaKThIK KOI(PQOHUIUEHTTED J>KUBIHTHIFBIMEH —CHITATTaJaThIH]IBIFBI
KepcerinreH. JKeraJkvH TMONWHOMBIH TaianaHyFa HETi3JIeNITeH THICTI TEOpEeMaHbBIH >KAJIBl JIAJIEINi
YCBIHBUTFaH. MpICall peTiHe Yl HeHpOH bl KypalThiH Xom(UIITeIH HEHPOHIBIK XKeTici KApacThIPHUIIBL.
Ocpl xaraiiFa KaThICTBI CAIMAKTHIK KO GUITMEHTTEP IIH HBICAH]IBIK, €CeNTey IeTiIeH OH alThl eMec, TeK
OH TOPT MYMKIH KOMOWHanuschl Oap exeHmiri kepceriired. OchblHAAH THITI HEHPOHIBIK K€ TOJBIK
afiKpIH/IaJIFaH JIOTHKAJIBIK OTlepalysuiapra ayapbllybl MyMKIH €KEHJIIr aHbIKTaIbl. EHOSK HOTIKeNnepiH
QNIeyMETTiK TaOWFaT KyHenepinjae HEHPOHBIK KeliaepaiH (U3HMKaNbIK iCKe acylapblH CHIIATTAY YIIiH
KOJIJTaHY MYMKIHJIIT Typajibl Macesie TaaKblUIaHy/1a.

Kinmmik ce3dep: HEWpOHABIK >Xeii, JKeramkwH MOTMHOMBI, XOM(IIIATEIH JKETiCi, CaJIMaKTBIK
ko3 pUITMEHTTEP, NUCKPETTIK KOTIILITIK

QUANTUM NATURE OF WEIGHTING FACTORS OF NEURAL NETWORKS

Almaty University of Power Engineering and Telecommunications, Almaty,
Republic of Kazakhstan

Suleimenov I. E., Sapanova E. S., Moldakhan 1.

Annotation . It was demonstrated that contrary to the established opinion, neural networks, in
which the state of the outputs of neurons corresponds to the elements of a discrete set, are actually
described by sets of weighting factors, elements of which can take only discrete values too. There is a
general proof of the corresponding theorem based on the use of Zhegalkin polynomial. Hopfield's neural
network containing three neurons was taken as an example. It was demonstrated that, in this case, there
were only fourteen possible combinations of weighting factors, not sixteen, as it appeared from the formal
calculation. It was established that a neural network of this type can be reduced to a certain logical
operations. The issue of potential for use of paper results to describe the physical realization of neural
networks in social nature systems is being discussed.

Key words: neural networks, Zhegalkin polynomial, Hopfield’s network, weighting factors, discrete
set
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MPHTM 49. 01. 75.

N.3.Cyaeiimenos, E.C.Buryaésa
AJIMaTHHCKHI YHUBEPCUTET SHEPTETUKH U CBsI3U AnmMartsel, Pecriyonuka Kazaxcran

MPOJIETOMEHBI K OBIIEN TEOPUU PABBUTUA
TEJJEKOMMYHUKAIITMOHHON UHY CTPUA

Annoramus. [lokazaHo, 4YTO TIOCTaHOBKAa BOIpOca O pa3pabOTKe OOIIeH TEOpuU pa3BUTHSA
TEIEKOMMYHHUKAIIUOHHON WHIYCTPUU fABNsAeTcd ompaBaaHHOM. OCHOBOW JUIsI 3TOro  CiyXaT
npeacTaBja€Hus O TCICKOMMYHHUKAIIMOHHBIX CHUCTEMAaX Kak 06 aHaJjorax HeﬁpOHHBIX cerel‘/'l,
WHTETPUPOBAHHBIX B COLIMYM, & TaKXkKe HeipoceTeBas MOJIENb colMyMa B IieioM. JlaHHas mopenb
MO3BOJIIET PACCMATPUBATH DBOJNIIOIUIO COIMYMa W KOMMYHUKAllMOHHBIX (B HAcTosllee BpeMsi —
MPEUMYIIIECTBEHHO TEICKOMMYHUKAIIMOHHBIX) CETEH, JHeNalomMX OOIIECTBO €IUHBIM IEJIbIM, Kak
B3aMMOOOYCIIOBICHHBIA  JMAJEKTUYeCKUH  TPOILeCC,  HampaBJIeHHE  KOTOPOro  OIpeseNnsercs
00IIIeHayYHBIM PUHIIMTIOM TII00ATBEHOIO YBOJIOIMOHM3MA, TTONYYHBITUM 000CHOBaHUE B (pruiocodckoit
JIuTepaType. ,ZIOKa?J)IBaeTC}I, YTO BBIIOJHCHUEC aJCKBATHOI'O IIPOrHO3a pa3BHUTHA HAYKUW U TCXHUKH B
JMaHHOH cdepe Aake Ha yPOBHE OOIIMX CIEHApUEB MPEACTABIIICT HHTEPEC, B TOM YHCJIE, B LIEIIX BHIOOpa
HanboJiee aeKBaTHBIX TOYEK MPUIIOKEHUS YCUITUN Ka3aXCTAHCKUX CIIeIUanucToB B obmactu POT.

Kurouesbie cJI0oBA: TEIIEKOMMYHHUKAIlMOHHAS HHIYCTPHS, MIPAHIATI r100aIHHOTO
3BOITIOLIMOHN3MA, HelpoceTeBas MOJIeNlb COIMyMa.

Ha mepBbIii B3MIsIA, MOCTAaHOBKA BOMpPOCA O CO3JaHUM OOIMIEH TEOPHH pPa3BUTHS
TEJIEeKOMMYHUKAIIUOHHON HWHIYCTPUU TPEACTABISAETCS HE BIIOJHE OOOCHOBAHHOM, €ciu He
CKa3aTh — Ype3MEPHO MPETEHIIMO3HOM.

JleicTBUTENBHO, B JII000 00J1IaCTH HAYKU U TEXHUKH, OTKPBITHUS POKIAIOTCS, B U3BECTHOM
CMBICTIE, HEempeacKazyeMbiM oOpa3oM. bojee Toro, B HacTosiee BpeMsi B MUpE CYIIECTBYET
OTPOMHOE KOJIMYECTBO CIEIHUAIMCTOB B O0JACTH TEIEKOMMYHHKAIMI, KOTOpbIE MyOIHUKYIOT
3HAYUTEIBHOE KOJIMYECTBO PaldOT, U Kaxas U3 HUX MOTEHI[MAIBHO MOXKET CTaTh CYIIE€CTBEHHBIM
marom Brepea. C 3Toil TOUKM 3peHUs Mpeacka3aTh pa3BUTHE HAYKU U TEXHHUKH, KOHEYHO, HE
MpeacTaBiIsieTcss BO3MOXKHBIM. O/HAKO, Ha TEIEKOMMYHHKAIIMOHHYIO HHIYCTPUIO MOXKHO
MIOCMOTPETh C TOYKH 3pEHUSl €€ B3aWMOJEWCTBUS C COLMYMOM, U TOTJa MpeaoKeHHas
IIOCTaHOBKA BOIPOCA CTAHOBUTCS ONPABIAHHOM.

Jloka3aTenbCcTBO 3TOTO MOJIOKEHUS COCTABIISIET OCHOBHYIO 1€JIb TAHHOUW pabOTHI.

Haynem ¢ o4eBHIHBIX COOOpaKEHUI.

B mnacrosmee Bpems B obOmactu POT cymiecTByeT OrpoMHOE KOJIMYECTBO CaMBIX
Pa3IMYHBIX HAYYHBIX HAlpaBlICHUH, MyOJIMKYeTCsS OrPOMHOE KOJIMYECTBO padOT; OJUH TOJIBKO
repeyeHb HAaMMEHOBAHUM JKYPHAJIOB M0 TUCLUUILIMHAM, CBA3aHHBIM ¢ POT, 3aHuMaeT HeCKOJIbKO
necstkoB crpanul. M mms Kazaxcrana ocTpo CTOWT BOMPOC O BBHIOOpPE M3 HHUX TEX, KOTOPHIE
HamOoJee MEepPCHeKTUBHBI MMEHHO s Hamied cTpaHbl. COOTBETCTBEHHO BOMpoC 00 001ieM
MIPOTHO3UPOBAHUY TEHICHIIUI pa3BUTHS cepbl TENEKOMMYHUKAIIMIA TPECTaBIsIeTCs Ooiee ueM
aKTyaJbHBIM.

OuyeBUHO, YTO TMPU CPABHUTEIBLHO OTPAHUUYEHHBIX pECypcax, KOTOPBIMHU pacrojaraer
Kazaxcran B yacTH MOJIEPKKH Pa3BUTHUS HAYKH U TEXHUKHU B 00JACTU PaTUOIIEKTPOHUKH U
TEJIEKOMMYHHUKAIIUU, HEBO3MOKHO TMEPEKPHITh BCE CYIIECTBYIOIINE 00NAacTU Pa3BUTUS HAYKH B
aToi cdepe. CrenoBaTeNbHO, CO BCE OCTPOTON CTOUT BOMPOC, O TOM, KAKHE UMEHHO HAyYHBIE
HalpaBJIEeHUs HY)XHO MOJJEPKUBAaTh U Pa3BUBaTh, 0 KAKUM UMEHHO HAayYHBIM HaIpaBJICHUSIM
ClelyeT OCYIIECTBIATh MOATOTOBKY CHEIUAIUCTOB. [lpm OrpaHUYEHHOCTH PECYpPCOB
1enecoodpa3Ho pa3BUBaTh TOJBKO TE€ HAMpaBlIeHUs, KOTOPbIE MPEJCTABISIIOT HHTEpPEC
KOHKpeTHO Juis KazaxcraHa.

24



Becmnuk Anmamunckozo ynueepcumema ynepeemuru u ceazu. Ne4(3) (43)2018

OTOT BOMpOC SBIAETCS OOJee 4YeM AaKTyaJbHbBIM W KOHKPETHO JUIs AJIMATHHCKOTO
YHUBEPCUTETA DHEPreTUKU U CBSA3M, IIOCKOJIbKY Ha JAHHOM 3Tale, KOIJa OCYLIECTBIIAETCA
MOJIEpHM3aLUsl BBICIIEro oOpa3zoBanust [l], TpeOyeTcst BbIsBIeHHWE HaWOOJee aKTyalbHBIX
HaNpaBJICHUN JEATETHHOCTH, BBISBICHHWE HanOoJiee aKTyaIIbHBIX JIEKIMOHHBIX KYpPCOB, TIO
KOTOPBIM HYXXHO TOTOBUTb CTYJEHTOB, PaBHO KaK U BBISIBJIEHHE Han0OJee NEPCIIEKTUBHBIX TEM.
Henponymannas opueHTauusi Ha 3apyOexXHBIH OIBIT 37€Chb MOKET NPUBECTU K HEraTHUBHBIM
MOCIIE/ICTBUSIM B CHITy OYEBHIHOTO (DaKTa: pa3BUTHE PAIHOAIEKTPOHUKU U TEICKOMMYHUKAIIUU
3a pyOeKOM OCYIIECTBIISICTCS TI0 TUTAHTCKOMY KOJIMYECTBY Pa3IMUHBIX HAYYHBIX HAIIPABICHHM,
Y BOTIPOC BBIOOPA M3 HUX YaCTO OCTAETCA JETIOM CITydasl.

TEJIE®OH

TEJIET PAD

o
UHTEPHET

90 911 1957
S
1832 1876 1956 T 1969

CIIYVTHHKOBAZ

w
w
8
o

COTOBBI
TEJIE®OH

TEJIEBM30P

Pucynox 1 — DBosironyst CHCTEM TEIEKOMMYHUKAIIUIA

CrnenoBarenbHO, JJake € Cyry0Oo IparMaTu4ecKkoil TOYKM 3pEHMs aKTyaJdbHbIM SIBISETCS
IIPOrHO3UPOBAHUE BEKTOpPA Pa3BUTUS TEIEKOMMYHHUKALMOHHON HMHIYCTPUH, B TOM YHUCIE, B
Lesiix omnpeAereHus HauOoJsiee MEPCIEKTUBHBIX HANpaBICHUH HAydHOW U IMPOEKTHO-
KOHCTPYKTOPCKOH JesTeIbHOCTH B JaHHOU cdepe. [loguepkHeM, 4TO MPOrHO3 OOLIEro BEKTOpa
pa3BUTHUS TOM WM MHOW cepbl YeIOBEUECKOW NESTEIbHOCTH SIBJISAETCS CYILIECTBEHHO OoJiee
IIPOCTOM 3a/iauell, HeXKeIH MPOTHO3UPOBAHUE MOSIBIEHUS! KOHKPETHBIX JOCTMXKEHUH (B mopsake
aHAJIOTUM OTMETHUM, YTO reo(M3MKaMU JaBHO IPU3HAHO — OYEHb CJOXHO IMPOTHO3MPOBATH
1IOroJly, HO TOPa3/io MpoIlle IPOrHO3UPOBATH KIUMAT).

B Hacrosimee Bpems BbIOOp HauboJiee NMEPCIEKTUBHBIX HAIPABICHUH OCYIIECTBIISIETCS
(akTHUECKM Ha YPOBHE SKCIEPTHBIX OLIEHOK, TO €CTh T€ WM HHbIE AaBTOPUTETHBIE JIHLA
BBICKa3bIBAIOT CBOE MHEHHE, Ha OCHOBAaHMM KOTOPOIO M IPHUHUMAETCS COOTBETCTBYIOIEE
peuienue [2].

OueBUIHO, YTO B JAHHOM CIIy4ae 3HAYMTEIbHYIO POJb UrpaeT (hakTop CyObEKTHBHOCTH.
Kaxnplif 13 skcnepToB 00i7a1aeT COOCTBEHHBIM JHMYHBIM OIBITOM, CBOMMHM COOCTBEHHBIMHU
Hay4YHbIMH (M HE TOJBKO HAayYHBIMH) MHTEPECaMM, UCXOJs U3 KOTOPBIX OH U (OPMHUPYET CBOE
MHeHue [2].

B To ke Bpemsi XapakTep pa3BUTHsS TEJIEKOMMYHHMKALIMOHHOM cepbl B KaXJIOW CTpaHe
OKa3bIBAa€T CaMOE CYLIECTBEHHOE BIMSIHHE HA COLMAIBHO-PKOHOMUYECKHE IPOLIECCH B ITOM
roCyZapcTBe.

[Tpumepom 3ToMy sABIsIOTCS HemaBHUE coObITUS 3uMbl 2013/2014 rona Ha Ykpaune. Kak
U3BECTHO, B OCYLIECTBJIIEHUH IOCYIapCTBEHHOTO NIEPEBOPOTA B ITON CTPaHE HE MOCIEIHIO POJIb
UTpaJId UMEHHO CPEJCTBA TEIEKOMMYHHUKAIMH (coluaibHble OHNaH cetd U T.1. [3]). MoxHO
TOBOPUTHh O CYILECTBOBAHHWU CBOETO pOJia «TOPU30HTAJIBHOI» IpoINaraHisl, Korjaa mnepenada
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uHbOpMAIMK HE HAXOJIUTCS B PyKax HEKOEro LIEHTpa, HAXOJIIErocsi Ha TEPPUTOPUU CTPAHHBI,
nojBepraronieiics WHPOPMAIMOHHBIM aTakaM. Takue MeTOnbl BeneHUs WHOOPMAIMOHHON
BOIHBI (paBHO Kak W MHOTHE JPYrue) CTAIM BO3MOXXHBIMHM TOJIbKO Oarojgapsi MOSBICHHIO
uHTEepHeTa [3], Koraa pacnpocTpaneHne HHPOPMALUU ST 110 TOPU30HTAIBHOW CETH, OT OJJHOTO
WHJIMBHUJIA K IPYTOMY.

Pazymeercsi, 7TO HE HCKIIIOYAeT, YTO MCXOJHas WH(pOpMAIMs MOXKET OBITh pOXKJCHA B
KaKOM-TO KOHKPETHOM LIEHTpPE, 3a/alollUM COOTBETCTBYIOIIME TpeHAbl. OJHAaKo, Korja Mbl
rOBOPUM O TOpPU30HTAJILHOM mpomaraHje, MOApa3yMeBaeTcs, uTO €€ JajbHeillee
pacnpocTpaHeHUe YK€ MPOUCXOAUT IO MHOTOUMCIIEHHBIM KaHajlaM Y)K€ HE KOHTPOJUPYEMbIM
MPaBUTEITHCTBOM KOHKPETHOW CTPAHBbI.

OavH TOJNBKO 3TOT MpUMEpP MOKa3bIBa€T, YTO BOMNPOC O XapaKTepe pa3BUTHS
TEJIEKOMMYHUKAIIMOHHON OTpaciy TECHEHIINM 00pa30oM CBSA3aH COLMAIBHO-TOJIUTUYECKUMU U
SKOHOMHMUYECKUMHU (PaKTOPAMHU.

MOoHO TIPUBECTH U JIPYTHe KOHKPETHHIE MPUMEPHI, B TOM YHCIIE, CBSI3aHHBIE C PA3BUTHEM
HaykH 4 TexHUKH. Tak, xapakrep oOMeHa nHpopMaluei Mex 1y WieHaMu HayYHO-TEXHUYECKOTO
coo0I111ecTBa B KOHEYHOM WTOTE ONpeEAeNsieT yPOBEHb Pa3BUTHS HayKd B JaHHOU cTtpaHe. Eciu
KOMMYHUKAITMOHHAS CBSI3aHHOCTD SIBJISIETCS] HU3KOM, TO €CTh HayKa JJAHHOW KOHKPETHOM CTpaHbI
pacrnazaeTcsi Ha OTAEIbHbIE (PparMeHThl, TO U CKOPOCTh €€ Pa3BUTHUS OyAeT HU3KOH, Kak 3TO
nMeet Mecto B Kazaxcrane.

[ToapoGHO ATO OOCTOATENHCTBO OTPAKEHO B [2], TII€ OTMEYAIOCH, YTO B HACTOSIIIEE BpEeMS
B Halled CTpaHe M0 MCTOPUYECKUM MPUYMHAM CHOPMHUPOBATIOCH OOJBIIOE KOJHMYECTBO
pa3IMYHBIX HayyHBIX IIKoJ. PaHee Bce OHM ObUIM HHTErpPUPOBAaHbI B OOMIYI0 CHUCTEMY
Cosetckoro Coro3a, HO B HACTOSAIIEE BPEMSI OHU TPEJICTABIISIOT CO00M OTAeNbHBIE ()parMeHTHI,
MpUYEM CYIIECTBEHHO, 4YTO OTH (parMeHThl B TMpejAerax Hallero rocyaapcrsa cinado
KOMMYHHIIMPYIOT Apyr ¢ ApyroM. O6 3TOM OJHO3HAYHO CBUJAETEILCTBYIOT IOKa3aTeln
uuTupyemMoctu. PaboT, B KOTOPBIX Ka3aXCTAHCKHME aBTOPHI CCBUIAIOTCS Ha KOJUIET TaKkKe W3
Kazaxcrana He Tak MHoOro [4]; wyamie Bcero, IUTHPOBAHHE CBS3aHO C 3apyOeKHBIMU
HMCTOYHMKaMHU. Takoro poja npuMepOB CYIIECTBYET 10CTATOYHO MHOI'O, U OHU NTOKA3bIBAIOT, YTO
KOMMYHHKAIIMOHHAs CBSI3aHHOCTh Hay4YHO-00pa3oBaTeNbHOTO MpocTpaHcTBa B Kaszaxcrane
OCTaeTCsl CPAaBHUTEIIBHO HU3KOM [5].

W, nHampotuB, ecnu oOMeH MHGOpPMAIUM SIBISIOTCS TOCTATOYHO MHTEHCUBHBIM, TO 3TO
HEen30eXKHO NPUBOJUT K BCIUIECKY TBOPYECKONW AaKTUBHOCTH, 4YTO TaKXe€ HEOJHOKPATHO
oKa3bIBaja uctopus [ 3, 6].

Takum o00pa3zom, 3amaBasi XapakTep pa3BUTHS TEICKOMMYHHKAIMOHHOW OTpaciu, B
M3BECTHOM CMBICIIE MOKHO BIMSTH Ha XapakTep pa3BuTusi oOmiectBa. Pasymeercs, 31ech
CYIIECTBYET BIIOJHE OMpEACICHHOe paMouHOoe orpanuueHue. Kak ormewanoch B [5, 6],
0011ecTBO N30MPATETFHO ACCUMUIUPYET T€ UM UHBIE HAYYHBIE TIOCTHKEHUS.

Ectp ocHOBaHuA moJsiarath, 4TO 3TOT MPOIECC MOYKHO paccMaTpuBaTh MO aHAJIOTUU C
pacro3HaBaHUEM O0Opa30B HEHPOHHOH ceThio [5, 6]. Kak M3BECTHO, OCHOBHBIM M3 CBOWCTB
HEHPOHHOM CeTH SBISETCS UMEHHO paclo3HaBaHue 00pa3a, TO eCTh CUTHAJIbI, I0/JaBaeMbIe Ha ee
BXOJIbl, OyqyT MpeoOpa3oBaHbl B Ty COBOKYIMHOCTh CHTHAJIOB, KOTOpas OTBe4aeT oOpasy, yxke
3a(KCUPOBAHHOMY B NIaMSITH HEMPOHHOH CETH.

Kok cKOpo 0011eCTBO MOYKET PacCMaTPUBAThCS KaK HEKUI aHaIoT HEHpOHHOH ceTH [6-8],
TO U JIOOBIE CTOPOHHME BO3JCHCTBHS HA HETO TaKKe MOTYT PacCMaTpPUBATBCS C 3TON TOUKHU
3peHus. B ToM uymcne peub UIAET O TeHEpallMd WHHOBAIWI: HEKOTOPBIE W3 HUX MOTYT OBIThH
ACCUMUJIMPOBaHBI, HEKOTOPbHIE HET.

CnenoBaTenbHO, NOHUMAHUE TOrO, KAaK HMMEHHO pa3BUTHE TEJIEKOMMYHUKAIMOHHON
WHIYCTPUM MOXET BIUATh Ha pa3BUTHE OOIIECTBa, IO3BOJISIET BHIPAOOTAaTh BIIOJIHE
ONPENIETICHHYI0 CUCTEMY PEKOMEHJALNM MO Pa3BUTHUIO JAHHOM KOHKPETHOW MHIYCTPUU C TEM,
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9TOOBl OHAa B MAaKCHMaJbHON CTENEHH OTBEYaja HHTEpecaM KOHKPETHOTO TOCYAapCTBa,
KOHKPETHOTO COLIMyMa.

AJNIEKBaTHOCTh NOJIXOJa, B KOTOPOM pa3BUTHE TEJIEKOMMYHUKALMOHHOW WHIYCTPUU
paccMaTpuBaeTcsl B TECHOU CBSI3U ¢ TpaHchopMaleil o01ecTBa, B CyIIHOCTH, OATBEPKIAETCS
BCEH UCTOPHUEH.

Tak, cpelncTBa TelEeKOMMYHHUKAIMM OKa3bIBaJM CaMO€ CYIIECTBEHHOE BO3/ICHCTBUE Ha
pa3BUTHE IUBWIM3AIMU B 1IEJIOM Ha BCEM IPOTSHKEHUM MEPHOJA, HAUWHAIOLIErocs CO BTOPOU
nojioBuHbl 19 Beka [9]. B yacTHOCTH, UMEHHO TOSIBJICHHE CHUCTEM AAJIbHEW CBSI3M U CPEICTB
MaccoBO# HH(OpMAIMH IPU TIEpeaade 1Mo paano, MPUBEIO K TOMY, YTO BO3HUKIIM TOTAJIUTAPHbIC
rocynapctaa, Takue kak Coserckuit Coto3 u ¢ammcrckas ['epmanus.

OTOT Te3UC Ha MEPBBIM B3IJISAA BBIMJSAUT CTPAHHBIM, OJIHAKO HYKHO IPUHATH BO
BHMMaHHE, 4YT0 o00a 3TM  TOCyJapCcTBa  BO3HMKJIM 33  CYET  CYLIECTBOBAHUS
TEJIEKOMMYHHUKAIIMOHHBIX CUCTEM, 00€CIIEUMBAIOLINX BBICOKYIO 3((EKTUBHOCTh MPOTMAraHipl, ¢
OJIHOH CTOPOHBI, U BBICOKYIO 3()(PEKTUBHOCTHh KOHTPOJIS LIEHTpa HaJ nnepudepueii ¢ Apyroi.

[ToguepkuBaem, 4ToO CpeAcTBa MponaraHibl Takol 3PPEKTUBHOCTH, KaK CYLIECTBOBAIU B
Coserckom Coroze u ¢amuctckoid ['epmanun, He ObUTM OBl BO3MOXKHBI, €CIH OBl HE
CYIIECTBOBAJIO BO3MOXHOCTH TPAHCIUPOBATh MH(GOPMAIIUIO U3 LIEHTpa cpa3y O0JbIIUM Maccam
moneit. HWcropuueckue GUIBMBI  OJHO3HAYHO JEMOHCTPUPYIOT TOJMNbBl Ha IUIOMIAMSX,
CIIYIIAIOIIUX BBICTYIUICHUS JIMJIEPOB uepe3 rpoMKoroBoputenu. OYeBHAHO, YTO IO CBOEH
3¢(deKTUBHOCTH  TaKHe CpelICTBAa  MpOMaraHjbl  CYIIECTBEHHO  IPEBOCXOJMIA  BCe
CYLIECTBOBABIIME B NPEBIIYIIME OJMOXH. |Jamiatau, BbIBEIIMBAHHWE TPAHCIAPAHTOB Ha
IUIOLIA/ISX M IIpoYee HU B KOEM Mepe He MOYKET CPaBHUTHCS ¢ TpaHcasTopamu uHpopmaruu 20-
BEKa [0 CTENEHU 0XBaTa HapoJHbIX Macc. CIUCOK TaKOro poja MPUMEPOB MOXKHO MPOJO0JIKATh
OYEeHb JOJTO.

Kpome Toro, nMeHHO cpescTBa CBSI3U MO3BOJIAIOT MPEOOJIETh OTPAaHUYEHHUS, HaJlaraeMble
TaK Ha3bIBAEMOW TPAHCIIOPTHOU TeopeMoi [9]. A UMEHHO, JJIs TOTo, YTOOBI JTI000€ TOCYIapCTBO
OBLJIO YCTOMYHMBBIM, LIEHTPY HEOOXOIUMO HMETh KECTKHU KOHTpoJib Han mepudepueid. [Ipu
YCIIOBUH, YTO CKOPOCThH PacHpOCTpaHEeHUsi HH(OPMAIIMU OCTaeTCA CPAaBHUTEIBHO HU3KOM, TaKOH
KOHTPOJIb HEM30EKHO OciiadeBaeT. DTO HAKJIAAbIBACT OMPAHUYCHHS 110 PACCTOSHHUIO HA JHO0YIO
«0000IICHHYIO HMIIEPHIO», KOTOpas KOrJa-nubo CyIIecTBOBalla B HCTOPHUM B MEPHOJbI,
MpeauecTByoue OypHOMY Pa3BUTHIO TEIEKOMMYHUKAIMOHHONW HHAYCTPHUH.

Ckaxem, ApeBHUN PuUM cMOT c03/1aTh «aHTHYHYIO Tio0amu3amnuio» [9] TOJBKO MOTOMY,
YTO B €ro pacHopsHKeHUM HaXOIWIIMCh JIOCTaTOYHO J(PQPEKTUBHBIE CPEICTBA CBS3U. OTH
CpeICTBa CBSI3M, C OJHOM CTOPOHBI, O0OECIEeUYMBAINUCH IOYTOBOM CHyX00H, a c Ipyrow,
BEITUKOJICTIHBIMH PUMCKUMHU JIOPOTaMU, KOTOpPbIE COXPAHHWIUCH [0 CHUX MOp, ¥ MHOTUMHU
paccMaTpuBarOTCA KaK OJTHO U3 UyJeC CBETA.

Jlanee, cienyer mpuHUMAaTh BO BHUMAaHUE, YTO Kakue Obl OTKPBITUS HE JIENAINCh B 000U
13 00nacTeil HayKu U TeXHUKHU, OHU OKaKYT 3aMETHOE BO3/ICHCTBUE HA Pa3BUTHE IIUBUIIH3AINH
TOJIBKO TOTJa, KOorja OyayT acCUMUIMPOBaHBI OOIIECTBOM, YTO U OTMEUANOCh Bhimie. McTopus
3HaeT MHOTO MPHUMEpPOB TOTO, KaK KPYIHbIE HAy4dHbIe OTKPBITHA HE OBbLTHM MPHU3HAHBI, U
BIIOCJIE/ICTBUM UICTOPHKHU FTOBOPUIIM O HUX Kak 00 0OOTHABIIMX CBOE BpeMsl.

COOTBETCTBEHHO, Pa3BUTHE TEIEKOMMYHMKALIMOHHON WMHIYCTpUH, pa3BUTHE OOIIECTBA,
MOTYT paccMaTpUBAThCS KaK JMAIEKTUYECKMH MpoIlecc, B KOTOPOM pa3BUTHE OJHOU cepbl
ompenensieT pa3zBurhe JApyrod. M3meHeHus xapakTepa TEJIEKOMMYHUKAIUHd BbI3BIBAIOT
U3MEHEHHUS CTPYKTYPBI COLIMYMA, YTO B CBOKO OYEPEb IPUBOJUT K COL[UAJIBHBIM CIBUTAM.

Pa3ymeercs, ¢ TOUKM 3peHHs OPTONOKCAIBHOIO JUATIEKTHUYECKOIO0 MaTepHaIn3Ma, TaKon
B3IJIJ, MOXET IOKa3aThCsl CYIIECTBEHHO OJHOCTOPOHHUM. MO’KET mMmokasarbes, 4TO B ITOU
MIOCTAaHOBKE BOIpOCAa THUMNEPTPO(PUPOBAHHOE 3HAUYEHUE TPUAACTCS TOJBKO OJHOU cdepe
YeJI0BEYECKOU JEATENBHOCTH, & UMEHHO — TEJIEKOMMYHHUKALMH.
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Opnako, cienyeT NPUHUMAaTh BO BHUMAHHE, UYTO COLMYM, €CIM €r0 paccMaTpuBaTh Kak
LEJIOCTHOCTh, CaM MOXET OBITh IIOCTABJIEH B COOTBETCTBHM HEHPOHHOHN CeTH, KOTopas
9BOJIIOLIMOHUPYET (B TOM 4YHUCIE, TOJOBHOMY MO3ry 4enoBeka). B 3Toli Mozaenu, poib
OTJEIbHOTO HEHpOHAa WrpaloT WHAUBUABI, a POJb HEPBHBIX CBS3€H MEXKIYy HUMU —
MEXJIMYHOCTHbIE KOMMYHMKAIMK. /[aHHAs ceTh €CTECTBEHHBIM 00pa3oM 3BOJIIOIIMOHUPYET, YTO
U BbIpaxkaeTcsi B TpaHc(hopMauusax OOLIECTBEHHOTO ykiajna. Jpyrumu cioBamu, Kakue Obl
(baxTopsl Cyryb0 SKOHOMHUYECKOTO XapaKTepa He NMPUHUMAJINCh Obl BO BHUMaHHE, TEM HE MEHEe
BOIIPOC O CPEICTBAX, 00ECIEUNBAIOIINX MEXIMYHOCTHbIE KOMMYHHUKAIIMU, BCE PABHO OCTAHETCS
OCHOBHBIM.

B uyacTHOCTH, IpPUHATO TOBOPUTH, YTO, CTAHOBJIEHHE KalUTalIM3Ma OKa3aJloCh, CAMBIM
TECHBIM 00pa30M CBS3aHO C Pa3BUTHUEM MPOMBIIIJICHHOIO MPOM3BO/ICTBA HA MAIIMHHOW OCHOBE.
Pazymeercs, 3TOT Te3uc, Henb3sl cOpachlBaTh CO CYETOB, OJHAKO HEOOXOIUMO MPUHATH BO
BHMMAaHHE, YTO pPa3BUTHUE MAIIMHHOTO MPOM3BOJACTBA ObUIO TECHEHIIMM 00pa3oM CBSA3aHO
MMEHHO CO CpPEeJCTBaMH KOMMYHUKAILIUW, KOTOPbIE K TOMY MOMEHTY YK€ C(pOPpMUPOBAIUCH Ha
YPOBHE, JIOCTATOYHOM JJIsi TOrO, 4TOObI Hayka M TEXHUKa CTajla pPa3BUBATHCS OBICTPHIMU
TEMIaMHU.

B mnepByro ouepenp Obu1 HeoOxoauMm oOMeH HMH(OpManMeld MEXIy YYEeHBIMH, OBLIO
HE00X0IMMO TOSBIIEHUE BIIOJIHE ONPEEIIEHHON KOMMYHUKAIIMOHHOM Cpefibl, M03TOMY He OyzeT
OONBIIMM MpEeyBEIMYEHUEM CKa3aTb, 4YTO MPEINOCHUIKOM Il BO3HUKHOBEHHS IEpPBOI
MPOMBIIIJIEHHOW PpEBOJIIOIMM CTaJl0 KHUTOIEYaTaHWe, a TakKe BO3HUKHOBEHUE CHUCTEMBbI
WHCTUTYIMH, obecrieunBaroninx oOMeH HHpopMmanueld MeXIy TeMH, KTO Ha CEroJHSAIIHEM
S3bIKE Ha3bIBAETCS MHHOBATOPAMHU.

OTMeTuM, 4YTO B COOTBETCTBUM C HCIOJb3YEMOW TOUYKOW 3pPEHUS HCTOPUIO PA3BUTHS
YEeJI0BEUECKON IMBWIM3ALMK MOYKHO pacCMaTpuBaTh C TOUKH 3PEHUSI HBOJIOLMU HEHPOHHOMU
CEeTH, KOTOpasi KOMIUIEMEHTapHa coluyMmy. bosee Toro, ¢ MakcuMaiabHO OOIIEH TOYKU 3pEHUs,
CYIIIECTBYET BO3MOYKHOCTh TOBOPHTH O TJI0O0ATLHOW HEHPOHHOM CETH, KOoTopas (GopMupyercs
BCEMH YJIeHaMHu coluyma. JIeMCTBUTEIbHO, TPH JIO00W MEXIMYHOCTHON KOMM YHUKAIIUH,
(dakTuyecku HJIeT OOMEH CUTHAJlaMd MEXJy HEHpPOHaMH, COCTABJISIIOIIMMU MO3T OJIHOTO
WHIUBUIA, U HEHPOHAMH, COCTABISIOUIMMHI MO3T APYroOro.

MBpl, 1Sl yIpOIIeHHsI, TOBOPUM O TOM, YTO OOMEHHUBalOTCs MH(OpMaLueln MexIy co00r0
KOHKpETHBIE JIOAM, HO (PakTHuUecKH Mexay coOoil mHpopmanueldd oOMEHUBAIOTCS HEHPOHBI,
TOYHEee, OHM 0OOMeHHUBaloTCa curHaiamu. ToT (akt, 4To oTAEIbHBIA QparMeHT HEHPOHHON ceTn
JIOKAJIM30BaH B Ipejesax Mo3ra KOHKPETHOIO WHIMBHUAA, HUYETO HE MEHSET, IMOCKOJIbKY s
TOro, 4T0ObI HEHpOHHAs CeTh (YHKIIMOHHPOBAJIA, COBEPIICHHO HEBa)XKHA MPUPOJA CHTHAJOB,
KOTOpPOil 0OMEHUBAIOTCS €€ AIIEMEHTHL. DTO MOTYT ObITh KaK CUTHAJIbBI AIEKTPUUYECKOU MPUPOIBDI,
pPacIpOCTPaHSAIONIMECS MO0 HEPBHBIM BOJIOKHAM, TaK M CHTHaJbI, MEpeJaBaeMble MO JHObIM
JIpYrUM KaHallaM, KOTOpbIE€ Janee mnpeoOpa3yrorcst B anekrpudeckre. OueBUIHBIM MPUMEPOM
SIBJISIFOTCSI CUTHAJIBI, KOTOPBIE YEJIOBEK MOJIy4aeT 3a CUET TOT0, YTO 00IaaeT 3pEHUEM U CIIyXOM.
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Pucynok 2 — Wimtoctpanusi AeMCTBUS KOJUIEKTUBHOTO CO3HAHUS

Takum 0Opa3om, TOBOPUTH O TOM, YTO CYIIECTBYET TJI00aIbHAs CETh BIIOJHE OMPABJAHO.
CrnenoBartenbHO, JIOOBIE CTPYKTYpPHBIE TpaHC(HOpPMAIMH COIIMYMa OTPAXKAIOTCSI HA CTPYKType
KOMILJIEMEHTApPHOW HEHpOHHOW ceTH, U 0oJjiee TOro, MOXHO OTTaJIKUBAaThCA OT MOJeENel
9BOJIIOLIMA HEUPOHHBIX CETEH, KOTOPBIE B HACTOSAIEE BPEMS IOCTATOYHO XOPOIIO Pa3BUTHI.

CyliecTBylOT MHOTOYHCIICHHBbIE PAOOThI, TMOCBAIIECHHBIE MPOOJEMATUKE SBOJIOLHUH
HEUPOHHBIX CETEH, B KOTOPBIX JOKA3aHO, YTO XapaKTep TAKOW SBOJIOIMU MOAUYUHACTCS BIOJHE
OTIPENICTICHHBIM 3aKOHOMEPHOCTSIM. VIMEHHO 3TH 3aKOHOMEpPHOCTH MOXKHO paccMaTpuBaTh C
TOYKH 3PEHUS TEOPUU PA3BUTHUS TEICKOMMYHUKaUWW. [[elCTBUTENBHO, PBOJIONUA HEUPOHHBIX
CeTel IpearnojaracT U3MEHEHHUE XapaKTepa CBS3eM MEXIy €€ 2JEMEHTaMM, a 3TOT Xapakrep,
€CJIM MBI TOBOPHUM 00 aHAJOTHUSX C COI[MYMOM, IIEJIMKOM M TIOJIHOCTBIO OTPENEISETCS TeMH
CpelcTBaMu KOMMYHHUKAIIUH, KOTOPBIE HAXOIATCS B PACTIOPSKEHUH €TI0 YWICHOB.

CnenoBarenbHO, €CIIM MOCTPOUTH OOIIYyI0 MOJENb 3BOJIOLNUM HEHMPOHHOM CeTH
KOMIUIEMEHTApHOW COIIMyMY, TO TOT/Ia BO3HHUKAET BO3MOYHOCTh MpE/CKa3aTh, KAKUM 00pa3oM
MOTYT  HW3MEHSTHCA  KOMMYHUKAIIUM  MEXIY  OTACIBbHBIMH  DJIEMEHTAMH  CHCTEMBI.
PaccmarpuBaemasi mocTaHOBKa BOMPOCA B TIOJTHOW MEPE COOTBETCTBYET MPUHIIUITY TI100aTbHOTO
ABOJIIONIMOHU3MA, O0OCHOBaHHOMY B (dunocodckoit mureparype [10,11]. DTtoT mnpuHIUI
MOJY4YWJI JOCTAaTOYHO IIHPOKOE pacHpoCTpaHeHHWe. B mopsake WImrocTpauuyu J0CTaTOYHO
OTMETHUTH, YTO OH BXOJUT B O(PHUIIMATBHYIO MPOTPaAMMy TaKOW TUCIUTUIMHBI KaK, «UCTOPUS U
¢unocodpuss Haykum PecnyOmukm Kazaxcran». B COOTBETCTBHMM C JaHHBIM TNPUHIIATIOM -
SBOJIIOLIMSL CHUCTEMBI IPOTEKAET B CTOPOHY, KOTOpass OIpEAeNsAeTCs MOBBILICHUEM €€
«@hpdpekTUBHOCTIY.

TouHee, Kak W TPUMEHUTEIBHO K JIOOON MPOTHOCTHYECKON MOJENH, 3/1€Ch MOYKHO
TOBOPUTH O CYIIECTBOBAHWH HECKOJIBKUX CIIEHAPHEB Pa3BUTHS, O CYHIECTBOBAHUM HECKOJIBKHUX
CIICHapUEB 3BOJIIOLIMK; TPACKTOPUS PA3BUTHUS LIMBUIM3ALMK HEM30EKHO CBs3aHa C BHIOOPOM
OJIHOTO U3 HUX.

[loguepkuBaeM, 4TO caMa MpPEAJIOKEHHAs MOCTAHOBKAa BOMIPOCA IO3BOJSET BBIICIUTH
CYILIECTBOBAaHUE OIPE/IEICHHBIX TPAGKTOPUA M YCTAaHOBHUTb, KaKOW M3 HUX OyAyT OTBEdYaTh
KOHKPETHBIE CpEACTBa TEJNEKOMMYyHUKauuu. WHbIMH cioBamu, Jaxe MpU  YCIOBUU
CYILLIECTBOBAHUSI HECKOJBKUX CLUEHApUEB PA3BUTHS, MPOTHOCTUYECKUE MOJEIN IMOTEHUUAIBHO
OKa3bIBAIOTCS JTOCTaTOYHO paboTocrnocoOHbIMU. boiiee TOro, OHM OKa3bIBAIOTCS BaKHBIMU
MMEHHO C TOM TOYKHU 3pPEHHs, YTO MCTOPHUS MPOXOJUT YEpe3 HECKOJbKO TOYEK BETBJIECHUS, U
Ka)KJIOM TOYKE BETBJICHHSI COOTBETCTBYET OINPEACTICHHBINA XapakTep KOMMYHUKAIIMU B O0IIECTBE.
COOTBETCTBEHHO, MOXHO HE TOJIBKO MPOrHO3UPOBATh PAa3BUTHE TEJIEKOMMYHUKAIMOHHBIX
CUCTEeM, HO W TpejcKa3aTh (M0 KpailHel mepe, B OOIIMX YepTax), pa3BUTHE KaKUX M3 HHUX, U
KaKoi KOHKPETHO XapaKTep 3TOTO0 Pa3BUTH, MPUBEIET K TEM WMIU MHBIM TpaHCPopMalusM B
COLIMYME.

Takum 06pazom, HelipoceTeBasi MOJIEb COILIMYMA, AOMOJHEHHAs IPUHIIUIIOM TJI00aIbHOTO
ABOJIIOIIMOHU3MA, MOXET OBITh HCIOJb30BaHa JUIsl MPOTHO3MPOBAHMS JBOJIOLMHU COIHYyMAa,
KOTOpasi SIBISIETCS COMPSDKEHHOW C OSBOMIOIHMEH TEIeKOMMYHHMKAIIMOHHBIX CHUCTeM (IIHpe —
TEJIEKOMMYHUKAIIMOHHOW HMHIYCTPUHU). DTO OMPENENAETCs TE€M, YTO B HACTOSILEE BpPEMsS MUP
(haKTUYEeCKH BCTYMAET B 3Py INI00AIBHBIX aHAIOTOB HEHPOHHBIX CETEH.

Nmenno Takue rnobanbHbBIE aHAJIOTH HEHPOHHBIX ceTel yxe (OpMUPYIOTCS Ha HAIIUX
rJ1a3ax 4epe3 COIMalbHblE OHJANH CETH, Yepe3 CEpPBHUCHI PA3IUYHOrO poja, B KOTOPBIX
WCIIOJIL3YIOTCS. MOOWIBbHBIE TPUIIOKEHHS, U T.J. B pe3yiapTare MOXXHO YTBEpKIaTh, YTO
COBPEMEHHBIN MUp MPEACTaBISAET CO00M HEKYI0 COBOKYITHOCTh YEJIOBEKO-MAIIMHHBIX CHCTEM U
WX JanbHeWIee pa3BUTHE B M3BECTHOM CMBICIIE YK€ IMOUUHSIETCS UX COOCTBEHHBIM 3aKoHaM. B
YaCTHOCTH, €CTh BCE OCHOBAHUS YTBEPKJATh, YTO YETOBEKO-MAIIMHHBIE CUCTEMbI Pa3BUBAIOTCA
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COBCEM HE TaK, KaK 3a4acTyl0 3TOT0 OKHJAIOT I0JIb30BATEIM, JIaXKE TE, KOTOPHIE BOJIbHBI
MNPpUHUMATh 3HAYMMBIC TOJIUTUYCCKUC PCIICHUS.

MOHGHHPOB&HI/IC ;[aaneﬁmero Pa3BUTHA TAKOr0 poJa 4YCIOBCKO-MAIIMHHBIX CUCTECM Ha
MEXIUCIMIUIMHAPDHONH  OCHOBE  TO3BOJIUT  00ECHEYWTh  MPOTHO3  pa3BHTUS  cepsl
TEJIEKOMMYHHUKAIIM KaK TaKOBOH, IIOCKOJIBKY pa3BUTHE C(hepbl TEIEKOMMYHHUKAIMA U
I[ElJILHGﬁHH/IG CTPYKTYPHBIC HW3MCHCHUA COIII/IaJH)HO-HOJII/ITI/ILIeCKOf/'I CTPYKTYpbl COLMyMa
MIPEJICTABIISAIOT COOOM B3aMMOOOYCIIOBICHHBIN JHATIEKTUICCKU I TIPOIIECC.
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TEJEKOMMYHUKANUAJIBIK NHAYCTPUAHBI JAMBITY AbIH KAJIIIbI
TEOPUSACBIHA KOCBUIFAH ITPOJIETOMEH/IEP

Anmatel DHepreTuka sxoHe baitnanbic YHuBepcureri,
Anmarsl, Kazakcran

N.2.Cyaxeiimenos, E.C.Buryaésa

AnHoTtanus. TeleKOMMYHHUKAIMSUIBIK WHIYCTPUSHBI JTAMBITYIIBIH JKAJIbl TEOPHACHIH d3ipiiey
Typasibl MacelieHi KOI aKTayFaH Ooblll TaObUIajbl. Byn yiriH Heris periHae conuymra OipiKTipiireH
HEHPOH/IBIK KeNIep/liH aHAIOThl PETiHJle TeIeKOMMYHHUKAIMSIIBIK JKYHenep Typajbl TYCiHIK, COHIal-aK
JKaJIbl COIMYMHBIH HEHPOXKEIUTIK MOZEi KbI3MET eTeli. by Momenb Koramibl OipTyrac OYTIiH erim
JKACAMTBIH COLIMYM MEH KOMMYHHMKAIUSUIBIK (Ka3ipri yakbITTa — KeOIHece TelIeKOMMYHHUKAIIHMSIIBIK)
JKEIIIEPAIH IBOIOMSICHIH ©3apa MIapTTACKaH JUAJICKTUKAJIBIK MPOIECC PETIHIE KapacThIpyFa MyMKIHIIK
Oepeni, OHbIH OarbIThl (PUIOCODUSIIBIK 9/IeOUETTE Heri3eMe ajFaH TajamMIbIK 3BOTFOIIMOHU3MHIH, KaJIIbI
FBUIBIMH KaruJaTTapbiMeH alKbiHanazbl. Ochkl cajaiarbl FHUIBIM MEH TEXHHMKa JIaMybIHBIH OapabOap
OOJDKaMBbIH OpBIHIAY TINTI JKaIIMbl ClEHapuhjaep neHredinae me, oHbiH inriHae POT camachiHmarsi
Ka3aKCTaHAbIK MaMaHAApIbIH KYUI-KIrepiH KOJJaHyAbIH OapbiHIna Oapabap HYKTEIEpiH TaHaay
MaKCaThIH/Ia KbI3bIFYIIBUIBIK OLTIIPETIHI TaJIeIIeH eIi.

Tydinai ce3gep: TEIEKOMMYHUKANMSUIBIK HMHAYCTPHUsA, FalaMibIK 3BONIOIMMOHU3M MPUHIIMIII,
COLIMYMHBIH HEHPOXKEIUTIK MOIEI.

PROLEGOMENA TO A GENERAL THEORY OF THE
DEVELOPMENT OF THE TELECOMMUNICATIONS INDUSTRY

Almaty University of Power Engineering and Telecommunications,
Almaty, Kazakhstan

Suleimenov I.E., Vitulyova E.S.

Annotation. It is shown that formulation of the question concerning the development of
the General theory of the telecommunications industry is justified. The basis for this idea are
considered to be telecommunication systems as analogues of neural networks, integrated into
society, as well as the neural network model of society as a whole. This model allows us to
review the evolution of society and communication (now — mostly telecommunications)
networks, making society an integrated whole, as a interdependent dialectical process, the
direction of which is determined by the General scientific principle of global evolutionism,
which was justified in the philosophical literature. It is proved that the implementation of an
adequate forecast of the development of science and technology in this area, even at the level of
General scenarios is of interest, including the aims of selection of the most appropriate points of
application of the efforts of Kazakhstani specialists in the field of RET.

Key words: telecommunication industry, the principle of global evolutionism, neural
network model of society.
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VJIK 004.056
MPHTH 81.93.29

C.ToinbiM0aeB, P.1l1.bepaub6aen, T.Omap, I'.K.bepaudaena
ANMaTUHCKUI YHUBEPCUTET SHEPIETUKH U CBsI3H, I'. AnimaThl, PecriyOnnka Kazaxcran

CXEMHBIE PEHIEHUSA ITIPUBEJEHUA YUCEJ 11O MOAYJIIO J1JIsA
KPUIITOCUCTEM C OTKPBITBIM KJIIOYOM

AHHOTaIII/IH. HpOBeIleH aHanm3 HanboJiee N3BECTHRIX AJITOPUTMOB ACICHUA YHUCCII, TTPHUMEHACMBIX
JUIA  peanu3alliy TPHUBEAEHHs YHCeNl [0 MOAYJII0, C TOYKM 3pEHHs amnmapaTypHBIX 3aTpaT |
ObicTpoaeiicTBus. [Ipemiaraercs alropuT™ JejeHus: ducel ¢ OJOKUPOBKOW OTPUIATENBHBIX OCTaTKOB,
TIO3BOJIAIONINI  ONTUMHU3UPOBATH QITOPUTM  JEJI€HUs uucel 0e3 BOCCTAaHOBJIEHHUS OCTAaTKOB.
OTIMYUTENHHON YepToi TAaHHOTO alTOpHUTMA SBJISETCS OTCYTCTBHE B COCTABE JIEIUTENBHOIO YCTPONUCTBA
Onmoka cxem «uckmovaroniee MJIMy», BeImodHsOmMEro (QYHKIWIO YHOPaBIsIeMOro HHBEPTOPA, YTO
NpUBOAUT K CYHIECCTBCHHOMY COKpPAIICHUIO alllapaTHBIX 3aTpart. HpI/IBOJIHTCH Pa3IMIHbBIE CXCMHBIC
pelIeHusl MPUBENCHHS YMCEIl 110 MOJYJII0 TOCIeN0BaTeIbHOIO JEHCTBHS CO CABUIOM OCTAaTKa B CTPOHY
CTapmux paspsaaoB Ha OJHY u JIBE ITIO3UITNH. Taxxe IMIPUBOAUTCA CHUHTE3 CTPYKTYPHBIX CXEM
(hopmupoBaTeneil YaCTUIHBIX OCTATKOB JUIS PACCMOTPEHHBIX CXEMHBIX PEIICHHN.

KaloueBble cioBa. Kpunrtocucrema ¢ OTKPBITBIM KITIOYOM, IMPHUBENEHHE YHCIA 1O MOAYIIO,
JieTieHre ¢ OJIOKMUPOBKOM OTPHIIATENLHBIX OCTATKOB, JOPMHUPOBATEIh YACTHYHBIX OCTATKOB.

BBenenue

B coBpeMeHHBIX cpelcTBax 3alIUThl HHPOPMAIMKM IMPOKOE PACIPOCTPAHEHUE MOITYUUIH
ACUMMETPUYHBIC KPUITOCUCTEMBI, MPUMEHSEMBIE B 3JIEKTpOHHOU 1udpoBoi moamucu (DLIIT),
METO/IaXx ayTeHTU(UKAIMK U KOHTPOJSI LIEJOCTHOCTU U. T. A. AmNmapaTHas WM MporpaMMHas
peanu3anus TaKUX CHCTEM  MpeamnoJiaraeT MoucK A(G(EKTUBHBIX  peUIeHUH mpoliemM
JTUCKPETHOTO Jorapudma B rpymme TOYEK 3JUIMINTUYECKON KpUBOW WM SAKOOMAHE JHWBH30POB
TUIEPIUTUNTHYECKUX KPHUBBIX, (akTopuzaluud OOJBIIOr0 4YHCIa, a Takke JUCKPETHOTrO
norapudma B moJie nenbix yucen [1].

HecmoTpss Ha cymecTBeHHble OTJIMYMS KpunTorpaduyeckux mnpeoOpa3oBaHuil B
TPYIHOPA3PEIIMMbIX 3a/auaX, BCE OHU HCIOJIB3YIOT aprdmeTuky B oje GF(p) mensix uuncen,
KOTOpO€, B CBOIO Oue€pellb, SIBISETCS KOJBIOM BBIYETOB MO MOAYNI0 mpocroro uucia. Cpeau
HaumOoJee YacTO MCIOJIb3YEMbIX OIEpaluii B MOJIE, MOXKHO BBIICTUTH OMEPALUI0 YMHOKECHHS U
CIIOEHHSI TI0 MOJYIIO0 MPOCTOTO YKCIA, B KOTOPBIX SIBHBIM 00pa3OM HCIIOJIB3YETCs ONepalus
MIPUBEACHUS 110 MOYIIO.

OO1en3BecTHO, YTO MPOrpaMMHbIE MU(paTOpsl JemieBlie amnmapaTHbeX. OgHAKO
nocieaHue o0JaaloT PAIOM MPEUMYIIECTB, CPeOu HUX HauboJiee CYIIECTBEHHBIM SIBIISETCS
BBICOKOE€ ObIcTpojeiicTBue. Takum 00pa3oM, MOXKHO CAETaTh BBIBOJ, YTO MPOU3BOJUTEIHHOCTh
omepanuy MPUBEACHUS IO MOJYII0 OKa3blBaeT CHJIBHOE BIMSHHUE HAa TPOU3BOIUTENHHOCTD
KPUINITOCHCTEM C OTKPBITHIM KIIOYOM B IIEJIOM, YTO TO3BOJISIET TOBOPHUTH 00 AaKTYallbHOCTH
3a7a4M pa3pabOTKUA CXEMHBIX PELICHUH MPUBEACHHS YKCIa 10 MOaYITio [2].

AHanu3 CymiecTBYIOIIUX METOJIOB MPHUBEICHUS YHCEN M0 MOJYJI0 MOKa3all, YTO C TOYKH
3peHusl CIIO)KHOCTH alMapaTHON peanus3alii U Mo ObICTpoAeHcTBHIO d(h()EKTUBHBIM SBISETCS
MIOCTPOCHHUE YCTPONCTBA MPUBEACHUS YuCel Ha 0a3e JeIuTeNnbHbIX ycTpoiicTB [3]. OHM MOryT
OBITh PEAIM30BAHBI M0 AITOPUTMY JICICHUS C BOCCTAHOBIIEHUEM U 0€3 BOCCTAHOBJICHHUS OCTaTKa
[4].

[Ipn npeneHwy ducen MO aNTOPUTMY C BOCCTAaHOBIIEHHEM OCTaTKa, €CIM OuYepeIHOU
YaCTUYHBIM OCTAaTOK OTPHUIATENbHBIA, BOCCTAHOBJICHHWE OCTaTKa MPOU3BOJUTCS IyTEM
npuOaBieHUsT JETUTENsS. 3aTeM BOCCTAHOBJICGHHBIM OCTaTOK CIBHUTAaeTCs BJIEBO (B CTOPOHY
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CTapUIMX pa3psoB) Ha OAMH paspsi M M3 HEro BblUMTAETCs Jenutenb. HeoOxoanmocTh
BBIIIOJIHEHUS TOTIOJHUTEIBHBIX ONlEpalvid CI0KEHUSI U BOCCTAHOBJIEHUS YaCTUYHOTO OCTAaTKa
SIBJISIETCS HEAOCTATKOM JJAaHHOTO aJrOpUTMa.

B cuny yka3aHHOW NpUYMHBI pealbHbIE JEIUTENN CTPOSATCS HAa OCHOBE ajlropuTMa
JIeJIEHUsl C HEMOJBUKHBIM JeiuTereM Oe3 BoccTaHOBIIeHUS ocrtarka. [Ipouecc nenenust B
JTAHHOM aJTOPUTME TPOUCXOAMUT CIEAYIOIUM 00pa3oM: €CIIU OYepeHON YaCTUYHBIA OCTAaTOK
OTpULATENbHBIM, TO OH CABUTAaeTCS HAa OJUH pa3psij BJIEBO U K HEMY IpUOABISAETCS AEIUTEND;
KOI'/Ia 0YepeHON YaCTUUHBIM OCTATOK MOJI0KHUTEIbHBIN, TO U3 CABUHYTOTO YACTUYHOI'O OCTaTKa
BBIYUTAETCS JCITUTEID.

Ouepennas 1udpa 4aCTHOTO MOJy4daeTCs PaBHOM €QMHMIIE, €CIIM PEe3yJIbTaT Olepaluu
(Co’KeHHs WM BBIYUTAHMS) IOJIOKUTEJIEH M PaBHOM HYIO, KOrJa OH oTpuuarenbHblid. [Ipu
9TOM B 3aBUCHMOCTH OT 3HaKa YacTHOTO OCTaTKa Ha BTOPbIE BXOJbl CyMMAaropa JEIUTEIb
nojaercs nub0 B OpsMOM (IIpU OTPHULIATEIBHBIM 3HAKE MpPEIbIAYyIIEero ocTaTrka), Jubo B
obpaTHOM KoJe (TpHU TOJOXKUTEIBHOM 3HaKe). /s ATOro B TpakTe «pEerucTp AeTuTems—
CYMMaTop» BKJIIOYAIOT cXeMbl «uckiatovaromee NJIM», koTopble T0JKHBI BBIMOIHUTD (QYHKIIMH
YIpaBIsieMOT0 HHBEPTOPA.

PaccMoTpuM anroputM JieNieHHs UYMCEN, KOTOPBI TO3BOJIIET HCKIIOUUTh CXEMY
«uckmovaroniee MJIM» u3 cocraBa AeIUTEIBHOTO YCTPOMCTBA.

[Ipenmnonoxum, 4TO M3 CABMHYTOTO Ha OJWH paspsi BJIEBO MNPEAbIAYIIET0 OCTaTKa
2ri.1 BeruuTaeTcs aenurens P. Ecim mpu 3TOM Ha BBIXOZE cyMMaTopa OpPMHPYETCS OCTaTOK C
IOJNIOKUTENBHEIM  3HakoM (3H=0), TO TO ero WHBEPCHOMY 3Hauenuio (3n=1) Kox
MOJIOKUTEIBHOTO OCTaTKa [j MepefaeTcs Ha PerucTp ocrarka. Eciau ke B pe3ynbTaTe 3TOrO
BEIUKCIEHHsT (OPMHpYETCS OCTATOK C OTPUIATENbHBIM 3HakoM (3#=1), TO €ro HMHBEpPCHBIM
3HauYeHUEeM OJOKUpYyeTcs Mepenadya OTPULIATEIbHOIO OCTaTKa Ha BXOJbI PErucTpa ocTaTka M Ha
CIEAYIONIEM IIare JEJECHUs “‘CTapblid’ MOJIOKUTEIbHBIM OCTATOK CIABHUIAETCS HAa OJIUH Pa3ps
BJIEBO. 3aTeM M3 ATOTO OCTAaTKa BBIYUTAETCS JENUTENb. TakuM 00pa3oM, MPOU3BOAS JIEJICHUE C
OJIOKMPOBKOM OTPHUIATENIBHBIX OCTATKOB, OINEPAIMIO JEIEHUs CBOAUM K BBIMOJIHEHUIO TOJIBKO
omepanuii caBura M BblYMTaHMs. [Ipu 3TOM BBIIIOJHEHHE ONEpPAlUM CIIOKEHUS JEIHUTENs K
YaCTUYHOMY OCTaTKy He mnoTpedyeTrcs. DTO [aeT BO3MOKHOCTb MCKIIIOUUTH U3 COCTaBa
JIETUTEIBLHOrO0 yCcTpoiicTBa cxeM «uckiaovaroniee WMIJIW». Ilpu Takom anroputMme JejleHUs
MHBEPCHOE 3HAYEHHE KOJa JEJIUTENs HEMOCPEACTBEHHO IMOJAETCS U3 PErucTpa JENHUTENs Ha
BXOJbl CyMMAaTOPA.

IIpuBenenue ync/ia Mo MOAYJII0 HA OCHOBE JI€JIMTEJILHOI0 YCTPOiicTBA ¢ OJIOKMPOBKOM
OTPHLATEJbHBIX OCTATKOB

Peructpet PrA u PrP penurensHOrO ycTpoiicTBa, NpPEACTaBIEHHOTO Ha pPHUCYHKe |,
WCIIOJIb3YIOTCA 1711 XpAaHEHUs IPUBOAUMOro yucia A u moayns P, kotopsie no curHany «llyck»
nocrynaroT yepe3 cxembl M1, WUJIIM1l u M2 coorBerctBeHHO. Mexay peructpom PrP u
cymmatopoM CM cxembl «uckimouaromiee MJIN» oTcyrcTByror. biiokupoBka oTpuULaTEIBLHOTO
ocTatka (2ri.1-P) ocymecTsnsercs curaanoM 3x#=0, KOTOPHIi TOaeTCA Ha YIPABISIONIHE BXO bl
6moxka noruueckux cxem M4. Ilpu sToM Ha uHpOpManroHHbIe BX0IbI 14 mogaroTcst pa3psabl C
BBIXOJIOB cymMmaTopa. biok sornueckux cxem M5 ucnonb3yercss Uid BbIJa4d BBIYMCIEHHOTO
octatka u3 PrA curnairom «Koner omnepaumu». Cymmarop CM, cxema WJIIM-HE u Onok
jgoruueckux cxem M4 oOpasyor QopmupoBatesns yacTU4HbIX ocTatkoB (DPYO), rae
MIOCJIEIOBATEIbHO BBIYUCISIIOTCA YacTH4Hble ocTaTku [i=2ri1-P. Cxemy, NpHBEeIEeHHYIO Ha
pUCYHKE 1, HA30BEM YCTpPOICTBOM INPHUBEACHUS UUCEN MOCIEN0BATENBHOTO AeiicTBus. Ha aToit
CXEME€ BBIUMCIICHHBIE Ha KaXkJIOM LIare NpPUBEACHMS IO MOAYJIO YacTHUYHBIE OCTATKH [j
IIPUHUMAIOTCS B CTapLIue pa3psibl peructpa PrA, KoTopble B CIEIyIOIIEM 1IAre CIBUTAIOTCS Ha
OJIMH pa3ps]l BIEBO.
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Pucynok 1 — YerpoiictBo npuBenenus unciaa A no Moy P Ha OCHOBE JeNUTENBHOTO
yCTpOMCTBA ¢ OJIOKUPOBKOM OTPHUIIATEIBHBIX OCTATKOB

B paccMoTpeHHOlM cxeMme MpUBEACHUS uucia A mo Moayito P Ha kaxaom mare JaeineHus
PrA casuraercst Ha OJIMH pa3ps]l BIEBO, MOATOMY JUIS MOJYyYEHUs OKOHYATEILHOTO PE3ysbTara
noTpedyeTcs N maros.

JI71s1 OBBINIEHUsI OBICTPOICHCTBHS TIPEAIATAIOTCA CXEMHBIE PEIICHUs] TPUBEIACHUS YUCIIa
10 MOJYJIO, T/IE COJIEPKMMOE PETHUCTpa OCTaTKa CABUTACTCS Ha J[BAa paspsjia, YTO MPUBOJUT K
YCKOPEHHIO Ipolecca (OpMHUPOBAaHHUsS OCTaTKa JBa pasa [5, 6].

Ha pucynke 2 mnpuBeneHa CTPyKTypa YCTPOWCTBA TMPUBEACHHUS 110  MOIYIIIO
MOCJIEI0BATEIILHOTO JCHCTBUS, TI€ B KaXJIOM IIIare JEJEeHUs PErucTp ocraTtka PrA casuraercs
BJICBO, Ha J[Ba pa3psja.

3P P
A l
&2 &3
n+l n
Pr3p PrP
Li2} 30 P
Tyver £
Kourpomnrep | T
n/2 I
Culn ; ; Ly 7
TH, _
3 2 »
I Kouen ’ +1
onepaumii DUO
A
&8

v

A mod P
Pucynok 2 — CtpykTypa ycTpoicTBa NPUBEACHUS IO MO0 MOCIEA0BATEIBHOTO
NENCTBUA

YerpoiictBo coctoutr u3 peructpoB PrA, PrP u Pr3P, ¢opmwupoBarens wactudHoro
ocratka ®YO, 6moka cxem &1+&s, &s u MJIU, a Taxke KOHTpoOJUIEpa, COACPKAIIETO CUETUUK
TakTOBBbIX curHanos CuTH.
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Peructp PrA, cocrosimuii u3 2n+2 paspsna, npeaHa3HaueH Ajis CABUTa Ha JBa paspsia
BJIEBO U XPaHEHUS YMCIIAa IpUBOIUMOro A, a n-paspsaausiii PrP u (nt+1)-paspsaansiii Pr3P - s
xpaHeHus: Moayist P u yrpoenHoro moayns 3P, cooTBeTcTBEHHO. YacTUYHBINA OCTATOK Ij OT
MPpEeABIYIIEro OCTaTKa ri-1, CABUHYTHIN Ha JBa pa3psna BieBo Gopmupyercs nocpeacrsom OYO.

Ha Bxox xonTposepa nogatorcs curnain «IIYCKy», taktoBeie curHansl THU u 1BOWYHBIM
KOJ YKclia CIBUTOB 1/2.

OcHoBHBIM y3710M ycTpoiicTBa sBisiercas @UO, koTopslii coctout U3 cymmaropos CMl1,
CM2, CM3, 6nokoB cxeM &s, &s 1 &7, a Takke Jjorndeckoro nementa UJIN (puc.3.).

Ha Bxomel cymmaropos CM3 u CM2 moparorcs 3HaueHuss 3P u 2P W3 MHBEPCHBIX
BBIX07I0B pernctpoB Pr3P u PrP co ciurom Bneso L(1) P Ha 0MH pa3ps/, a Ha CyMMAaTop

CM1 - 3nagenme P u3 peructpa PrP Ge3 cmsura. Kpome TOro, B MOMEHT BHITIOJTHEHHUS
BBIIIEYKa3aHHBIX OoNepauuii 3aaep:xaHHble Ha JI3 TakroBble ummynbebl TH Takke moaaroTcs B
MIa[IIMe paspsAabl  CyMMaTopoB, 4YTO MepeBOAMT obpaTtHeie koael 3P 2P u P B
JOTIOJTHUTENbHBIE.

Pucynok 3 — @yHkiroHaabHas cxema (GopMUPOBATENsl YACTUYHBIX OCTATKOB

Ha Beixone ®YO 3HayeHue ri onpenensercs MyTeM aHalu3a COOTHONIEHWM 3HAYCHMI
MPEABIIYIIEr0 OCTaTKA Ti-1, YMHOXKEHHOTO Ha YeThIpE, T.€. 41i.1, CO 3HAYCHUSIMHU KOJIOB MOJIYJIS —
P, 2P u 3P.

B tabnune 1 npuBeneHbl BUABI BBHITIOJHUMBIX OTIEpalldii, HEOOXOUMBIX JIJIsi BBIYUCIICHUS
YaCTUYHOTO OCTATKa I [0 pe3yJbTaTaM CpaBHEHHUS 4ri-1 CO 3HAYCHUSIMH MOIYJIEH.

Tabnuma 1. Oneparnuu a7 BBIYUCICHUS [ IO YCIOBHUSAM CpaBHEHUS 4151 ¢ MOAYISAMU

VCnoBus CpaBHEHUS Onepanun
4ria<P 4riaq
P<4r;i1<2P 4riq-P
2P<4 ri1<3P 4ri1-2P
3P<4 ria 4ri1-3P

Jlia BelumMcieHus 3HadeHus Ii B cymmarope CM3 BeinosiHsercs onepauus 4ri1-3P, urto
COOTBETCTBYET OIEpalliy CIOKEHHs B JOHOJHUTENbHOM koae 47i_; + 3P + 1, B cymmarope
CM2 BemmonHsieTcst omepanus 4ri1-2P, KoTOpas COOTBETCTBYET OIEpalUd CIOXKEHHUS B
JIOTIONHUTENLHOM Kofie 47;_; + P+ 1. Bo Bcex cyMMaropax oOINEpaluM BBINOJIHAIOTCA
NapajuIesIbHO, MIOATOMY IEPEHOCH! U3 3HaKOBBIX paspanos I13, I12, I11 u 3naku 3H3, 3H2 U Ha
COOTBETCTBYIOIIUX BBIXOJJaX CYMMAaTOPOB BbIpaOaTHIBAIOTCS OJHOBPEMEHHO.
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B mpornecce BbIYHCIEHUH I HA BBIXOJaX CyMMaTOpPOB MOTYT ()OPMHPOBATHCS OCTATKHU C
MOJIOKUTEIFHBIMA M OTPULIATEIPHBIMU 3HaKaMu. M3 HUX HEOOXOJMMO BBIOpATh HAUMEHBIIUN
MOJIOKUTEIBHBIN OCTATOK, OJIOKUPYS IPYTHE MOJOKUTEIbHBIE U BCE OTPUIIATEIbHBIE OCTATKHU.

YcnoBust GpopMUpOBaHUS HAMMEHBIIETO IOJIOKUTEIBHOTO OCTaTKa ri C OJOKHUPOBKOU
JIPYTUX OCTAaTKOB B 3aBUCUMOCTHU OT 3HaueHus nepenocoB I13, I12, 11 u 3nakoB 313, 312, 3ul
MpUBEJICHBI TAOIHUIIE 2.

Tabnuma 2. Ycnous GopMUPOBaHUS HAMMEHBIIIETO TIOJIOKUTEIIEHOTO OCTATKA T

[Iepenocsl 3HaKu BbIxo161 CyMMaTOpOB 4ria
I3 | I12 | 111 | 383 | 382 | CM3 CM2 CM1
1 1 1 1 0 0 li - - —
2 0 1 1 1 0 — li - -
3 0 0 1 1 1 — — ri —
4 0 0 0 1 1 — — — ri=4ri.1

B paccmoTpennoit cxeme (puc.3) dopmupoBaTenb YaCTUYHBIX OCTATKOB CTPOUTCS IO
cxeMe Tpex cymmaTopoB. [lockosbKy ammaparHas 3aTpara n-pa3psgHOro CyMMaropa TpH pasa
CPaBHEHHUIO N-pa3psaHON CXeMOW cpaBHEHHS [4], TO 3aMeHss IBYX N-pa3psiIHBIX
CYMMAaTOpOB TpeMsI N-pa3psSAHBIMU CXE€MaMU CpPaBHEHHUS MOXKHO CYIIECTBEHHO
anmapaTHble 3aTpaTbl JUId MOCTpOeHHs (OpMUpOBATENEH YAaCTUYHBIX OCTATKOB.
3TO CHJIBHO OINYIIAeTCS MPU TOCTPOCHUM YCTPOWCTBAa MPUBEIEHHUS YHMCEN Ha

0oJIbIIIE IO
ABOUYHBIX
COKPATHUTh
Oco0enHo

MaTPUYHBIX U KOHBEHEPU3UPOBAHHBIX CXEMaX.

Ha puc.4 npuBenena crpykrypHas cxema ®YO, cocTosiiero U3 OJAHOTO JBOWYHOTO
cymmaTtopa CM u tpex cxem cpaBHenust CC-1, CC-2 u CC-3.

3p 3P P P

[ ______________ -T- - — —— —— —/— 7 — | —

ary + —
| e | :

| |
| 3P| >P P 3p| 3P 2p2P Plep | |
\ A i A4 vy Yy Y Y y v VY fy Yy Vv |

| | ns | | na | | n3 | | CC-3 | CcC-2 | CC-1 | |
| | | b2 ®1 ®2 ®1 b2 + 1 | |
|

\AAl -
| nwnni | |
| Yy LA ]

| n2 ni |
| ™M /e WZM < L l¥Te} | |
| T ;o
' |
| nnnms3 |

Fi

Pucynox 4 — Ctpykrypa ®HUO Ha cymMMaTope U Tpex cXeMax CpaBHEHUS

Ha Bxoas1 ®UO HOCTYHAKOT yTpoeHHOe 3HaueHne Moayns 3P u 3P U3 COOTBETCTBYIONIETO
perucTpa u 3HaueHue MOAy/Is P B mpsmoM u obpatHoM Kojgax — P u P. 3nauenue 2P u 2P
(GOpMHpYIOTCS MTyTeM C/BMTa BIEBO 3HAYEHMII COOTBETCTBEHHO P u P BJeBO Ha OJMH pasps.
Kpome Toro, Ha Bxox ®YO nopaercs 3HaY€HHE NMPEABIAYIIETO OCTAaTKa CO CABUIOM Ha JBa
paspsiaa BieBo 4ri1. Ha BeIXoZe cymmaropa B pe3yspTaTe OJJHOTO U3 TPEX CIIOKEHUM
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Ari1+3P+1, 4ria+2P+1 wu 4r+P+1 GopMuUpyeTcs 4aCTHYHBIH 0CTAaTOK — [i.

YMHOKEHHBIM Ha YeTbIpe MPEAbIAYIIMNA YaCTUUYHBIM OCTAaTOK 4ri1 MOJAEeTCs Ha NEpPBBIN
BxoJ cymmaropa CM u Ha nepBbiii Bxox cxeM cpaBHeHus CC-1, CC-2, CC-3. Ha npyrue Bxozsl
CC-1 nonmaercs 3HauyeHue P u ero mHBepcHoe 3HaueHHe P, 4To ympomaeT cTpykrypy CC-1.
Amnanoruuno Ha apyrue Bxoasl CC-2 mogarorcs 2P u 2P, a na Bxoasl CC-3 - 3navyenus 3P u 3P.

Ha cxeme CC-1 cpaBHuBaroTCs KOJibl 41i-1 ¢ KojtoM Moayns P. Ecnu mpu stom 4ri1>P, 10O
Ha BBIXOJI€ 2 3TOM cxeMbl (hopMUpyeTcsi curHai 1, KoTopbli mogaeTcst Ha Bxo cxemsl M 1. Ecnu
4ri1<P, To Ha ee BbIxoze 1 popMHUpyeTCS eAMHUIHBIN CUTHAI.

Cxemoit CC-2 cpaBHUBaIOTCsS KOJbl 4ri1 U yaBoeHHoro monynis 2P. Ha Beixone 1 aroif
CXEMbl YCTaHOBUTCS curHai 1, ecnu 4ri1<2P, npu aTom Ha Bbixoze 2 ycranoButes 0. Ecnu

4ri1>2P, To Ha BbIxozie | yctaHoBUTCs curHai 0, a Ha BbIxojie 2 curHai 1.

Cxemoit CC-3 cpaBHuBatorcsi kojbl 4ria 1 3P. Ha Bbixoge 1 atoii cxemsl opmupyercs
curHan 1, ecnu 4ri1<3P, npu 3ToM Ha BbIxoj€ 2 ycranoButcs 0. Eciou npu stom 4ri1>3P, To Ha
BbIxoziel opmupyercs curnan 0, a Ha BbIX0/€ 2 YCTaHOBUTCS CUTHAT 1.

B Ta6.3 mpuBeneHsl BUIBI BBINOJHSIEMBIX OINEpaliii B 3aBUCUMOCTH OT COOTHOIIEHUMN
3HA4YEHM 41i-1 ¢ pa3nIuIHbIMU 3HaUeHUsAMHU Moxayneit P, 2P u 3P.

Tabnuia 3 — Buel BeINOJIHAEMBIX OTIEpalliii IPU pa3IMUHbIX COOTHOLIEHUsX 4ri1 ¢ P, 2P,

3P.
Brinonasemeie
/1 CooTHOLIEHUSI
omeparumn
1 P<4ri1<2P ri=4rig+P+1
2 2P<4ri1<3P ri=4ri1+2P+1
3 3P<4ri1 ri=4ri1+3P+1
4 Ari.1<P ri=4riq

[Ipu cootHomenusx P<4ri1<2P na Bbixone cxembl 1 popmupyercs e TMHUYHBIN CUTHAI,
KOTOPBIN oHOBpeMeHHO nogaercs Ha MJIN2 u 6ok cxem M3. Ha Bropsie Bxoapl M3 mogarorcs
paspsaabpl MOIyNs B MHBEPCHOM Koje P, koTopsle uepes 0ok cxembl MJIM1 nocrymaror Ha
npaBble Bxozbl cyMmmaropa CM. Ha sieBble BXOAbl cyMMaropa Hojaaercs Kon 4rii, a Ha BXOJ
miaamero paspsiaa cymmaropa cxemor MJINM2 nonparorca curnan +1. Ilpu 3Tom B cymmarope
BBINONTHAETCA onepaiys ri=4riqg+P+1.

[Ipu cootHomenusx 4ri1>2P u 4ri.1<3P nHa Bbixoge cxembl U2 popmupyercs eTmHUYHBIN
CUTHaJI, KOTOpBHIM Tmomaercss Ha Bxonabl cxembl MJIM2 u OGnoka cxem H4. Ha BrOpBIC
uH(OpMaIMOHHble BX0b! V4 mojaloTcs paspsbl yABOSHHOTO MOJYNS B MHBEPCHOM Koje 2P.
3nauenue Moayis 2P uepes 610k cxembl MJIM1 nmocTynaroT Ha mpasble BXobl cymmaropa CM,
a Ha MJIAIIUK pa3psi cymMmaTopa noaaercs koja +1 m B cymMmaTope BBIOJIHSETCS ONepanus
ri=4ri.1+2P+1.

IIpn cootHOmeHusx 4ri-1>3P co BTOporo BbIxojga cxemsl cpaBHeHuss CC-3 enMHUYHBIN
CUTHAJ moJiaeTcs Ha BXoJ 61oka cxem M5. Ha nndopmarionssie BXOAbI 3TON CXEMbI MTOAAIOTCS
paspsamsl Moxayns 3P. Koxel 3P uepes 6mok cxembl MJIM1 mepenaroTcss Ha NpaBble BXOJBI
cymmatopa. IIpu 5ToM B cymMMaTope BBINONHSAETCS onepaius ri=4ri1+3P+1.

B ycTpoiicTBax npuBeneHHs IO MOIYIIO OCIEI0BATEILHOTO JEHCTBUSA MPU YCIOBUAX

4ri1<P B peructpe 0CTaTKOB COXPAHAETCS MPEIbIIYIINI OCTATOK.

B marpuunbix cxemax npH 4ri1<P 3Hauenue 4ri1 uepe3 cxemy M0 u 610K JOrmyeckoit
cxembl MJIN3 nepenaerca cneayomemy OYO.
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CrpykTypa ycTpoiicTBa 0oc/1e10BaTeIbHOI0 AelicTBUS

B cocraB ycTpoiicTBa OBICTPOrO IpPUBEAEHHS YHCEN 10 MOAYII0 IOCIEA0BATEIBHOIO
nercTBus (puc.5) BXoAAT: 2N+2 pa3psaHbIA CABUTAIOIIMK BIEBO Ha JABa paspsaa peructp PrA
gucna A; peructpsl PrP u Pr3P, npunumaroniue 1o Haudana onepanuil 3HaueHue Moayns P u
yTPOEHHOE 3HaYeHne MOy 3P, COOTBETCTBEHHO; (pOpPMHPOBATENh YAaCTUYHBIX ocTaTkoB DYO;
KOHTPOJUIEP, UIMEIOIIUI B COCTABE BBIYUTHIBAIOIINNA CUCTUHUK.

A 3p P
Y
ni Vlﬂ n3
3p P
Y v
nnn
v o —
| — \ 4 Y
|| | PrA 28 Pr3p | | PrP
I | 3P 3P P 3]
L(1)P
NYCK —— KoHTponnep ™ m
n/2 J1.3.
> 4riq
na _ _ —
"— 3 leloplonlp | e
Y Yy v v vy Y
| [0l o]
| KoHeulonepauyui
) 4 ri
s |

]
AmodP
Puc.5 CrpykrypHas cxema ObICTPOACHCTBYIOIIETO YCTPONUCTBA MTPUBEICHUS YUCIIA 110
MOJTYJIIO TIOCJIEA0BATEIBHOIO ICHUCTBUS

Ha onun u3 Bxon0B 00k cxembl M4 mocTynaroT 3HaueHHUsS! CTapUINX pa3psiioB perucrpa
PrA, a Ha npyroii - TaktoBble UMNYJIbChI KOHTpoJuiepa TU. Ilpu sToM 3HaueHue 4ri1 ¢ BbIX0OJa
14, a Ttaxxe 3Hauenus 3P, 3P, 2P, 2P u P, P noctynaror Ha Bxoael @YO. Ha Bxonapl
koHTposuiepa momaercsi curHan «ITYCKy», takroBbie curHamsl TW u uuciao cusuro nN/2,
HEOOXoqMMBIX st BhrumciaeHuss R=A mod P. OkoHuarenbHbI pe3yabTaT (GOpMHUpPYETCS IO
curnany «Konen onepanuii» Ha Beixoze 6ioka cxem US.

Ha 6a3e BpilIenpUBEIEHHBIX CXEM MOKHO MOCTPOUTH OBICTPOACHUCTBYIOIINE YCTPOICTBA
MPUBEICHHSI YHCEIT TI0 MOJIYJIIO C MATPUYHOM U KOHBEHepHO# opranusamueii [ 7, 8].

3akao4eHue
PaccmoTpeHbl  cxemHBIE  penieHus JNENUTEILHOTO YCTpPOWCTBA C  OIOKUPOBKOMU
OTPHULIATENIbHBIX ~ OCTaTKOB, TO3BOJISIONINE MOCTPOEHUE  BBICOKOTIPOU3BOIUTEIBHBIX

BBIYHMCIIUTENBHBIX YCTPOUCTB IPUBEACHUS YUCEN N0 MOIYNIO JJIsl KPUITOCUCTEM C OTKPBITHIM
KIIFOYOM.

PaboTta BbIMONHEHa aBTOpaMHM B pPaMKax TOCYJAapCTBEHHOIO 3aKa3a Ha peau3aluio
Hay4YHOH Mporpammel 1o 0ropkeTHoM noanporpamme «IIporpaMMHo-1ieneBoe pruHaHCUpOBaHUE
CyOBbEKTOB HaAyYHOW, HAYYHO-TEXHUYECKOH JeATeIbHOCTUY IpoeKkTa «Pa3paboTka mporpaMMHBIX
U IpOTpaMMHO-aNNapaTHBIX CPEICTB JUIsl KpUNTOrpaduuecKoil 3amuThl HHPOPMALUU TpU ee
nepeaaye U XpaHeHUU B MH(POKOMMYHUKAIIMOHHBIX CUCTEMAaX U CETSIX 0OIIero Ha3HaueHHs ».
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AIIBIK KUITTI KPUIITOXYWEJIEP YIITH CAHIAPABI MOAYJBI'E
KEJITIPYTE APHAJIFAH CYJIBAJIBIK IHEINIM/JIEP

C.T.Tebim0OaeB, P.11.bepaubaes, T.Omap
AJMaTBI PHEpPTeTHKA JKoHe OaillaHbIC YHUBEpCHUTETI, AMaThI K., Kasakcran

Angarna. Moaynere KenTipy KYpbUIFBUIAPBI JKacalaThblH O6Jy[iH OpTYpJli aJropuTMIEpi:
KaJIBIKTap/Ibl KaJNIblHA KENTIpyMEH >KOHE KalIblHAa KeNTipyci3 caHgapAbl Oeiy, ammapaT KYHbI MEH
JKBUIIAMJIBIFBI TYPFBICBIHAH TajAaHabl. Kanaplkrapasl KallblHa KENTipyci3 0esyIiH Type3repici 0ok
TaObUIATBIH ~ JKoHEe  KypambiHaH  «ajactaymsl HEMECE»  norumkanblk — 37€eMEHTi  allbIHBII
TacaTaNaThIHABIKTaH alMapaTThIK MIBIFBIHBI a3 TEPIC KAJJIBIKTap/Abl OyFaTTay apKbUIbI 06y alropuTMi
ycoiHbUTaabl. JKoFaphl paspsaTapra Kapail Oip jKoHE eKi paspsiiTapra >KbUDKBITA OTBIPBIN Ti30eKTei
KYMBIC >KaCalThIH MOJYITe KeITIpy KYphUIFbICHl KenTipingi. KapacTelppiiran cyin0anblk mIenrmziep
HeTi3iH/e )KEeKeNereH KaJIBIKThI KaJIbIITACTBIPFBIII KYPBUIBIFBICH] YCHIHBUIIBI.

Ty¥iin ce3aep: ambIK KIITTI KPUTITOXKYHE, CAHAAPABI MOIYJIBI'€ KENTIPY, TePiC KaNIBIKTH OyFaTTay
apKBUIBI 06Ty, HKEKeNereH KalIbIKTap bl KAIBIITTCTHIPFBIIII.

SCHEMATIC SOLUTIONS OF MODULAR REDUCTION FOR PUBLIC-KEY
CRYPTOSYSTEMS

S. Tynymbaev, R. Berdibaev, T. Omar
Almaty University of Power Engineering and Telecommunications, Almaty, Kazakhstan

Abstract. The analysis of various algorithms for division the numbers, applied for organizing the
numbers in accordance with modulo in terms of hardware cost and speed is carried out. The algorithm of
division the numbers with blocking of negative remainders is proposed, which is a modification of the
algorithm for division numbers without restoring remainders, the hardware implementation of which
allows to optimize the structure of the dividing device, excluding the "XOR" gate from it, which performs
the function of a controlled inverter. Various schematic solutions are given for reducing the numbers
modulo a sequential action with a shifts of the remainder by one or two bits to the highest bit poisons. The
synthesis of structural circuits of the formers of partial remainders are considered.

Key words: public-key cryptosystem, reduction of the number modulo, division with the blocking
of negative remainders, former of partial remainders.
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INPOMBIIIJIEHHASA BE3OITACHOCTD U OKOJIOI'UA

YJIK 502.53
MPHTH 87.15.03

T.C.CanaroBa, A.A.A0ukeHoBa, K.A.CarbiTaeBa, lll.LM.YMmo6eraiu, III.C.Xam3a

HAO «AnmaTHHCKUIN YHUBEPCUTET SHEPIE€TUKU U CBSI3U», T. AJIMaThl,
Pecniyonuka Kazaxcran

WH®OPMAIIMOHHBIE CUCTEMbI HABJTIOAEHUA 3A TIAPAMETPAMHU
OKPYXAIOUEN CPE/JbI

AnHoTanus. l3-3a OBICTPBIX TEMIIOB ypOaHW3aluMKU T. AJMaThl SBISCTCS CBUJCTEIEM
3HAYUTEIHLHOTO YBEIWYCHUS 3arpsi3HEHUSI BO3AYITHOW cpembl. BBIOPOCHI OIMACHBIX Ta30B, TAKUX Kak
OKHChH YTJIEpOJa W JBYOKHCH CEPhl HE TOJIHKO BPETHBI JJISl 370POBhSI HACEIEHHS, HO TAKXKE CITOCOOHBI
MIPUBECTH K HEOOpAaTHMBIM BO3JEHCTBUSAM Ha OKPYXKAIONIyI0 cpemy. B Hacrosmiee BpeMs CYIIECTBYET
TOJILKO JIBa (DPMKCHUPOBAHHBIX BO3AYILIHBIX KOHTPOJIS KadyecTBa B I'. Anmathl. llenb maHHOM pabOThI —
pa3paboTath W BHEAPUTH HEAOPOTYI0 M 3HEProdh(HEKTUBHYIO CHCTEMY KOHTPOJS KadecTBa BO3yXa,
HCIOJIB3YIOIIYI0 OECITPOBOIHYIO CEHCOPHYIO CEeTh, KOTOpash MOXET OBITh JIETKO pa3BepHyTa B CHIBHO
3arpsS3HEHHBIX paiioHax T. AsimaTtel. Kpome TOro, mis IMHPOKOW OOIIECTBEHHOCTH, BO3MOXKHO,
00eCTIeuuTh IOCTYI K pe3yabTaTaM MOHUTOPHUHTA Ka4eCcTBa BO3yXa B PeKUME PeaJIbHOrO BPEMEHH.

KualoueBble cioBa: oOKpyXalomas Ccpefda, MOHHTOPHHT, aBTOMAaTH3WPOBAaHHAs CHCTEMA,
KOMMYHUKAIIMOHHBI KOMILIEKC, METEOPOJIOrHYECKHEe MOKa3aTell, KOHIICHTPAIHs, YIbTPaIuCIepCHbIC
YaCTHIIBIL.

B cBsA3M CcO 3HAYMTENBLHBIM YBEITUYCHHEM KOJUYECTBA OOBEKTOB MPOMBIILICHHOCTH,
ypOaHHM3alueil TEPPUTOPUH, a TAKXKE YBEIUYCHHEM 4YHCIa W HHTEHCUBHOCTH aBTOMOOWIICH
UMEETCsl  psiil HETaTUBHBIX SBJICHHHA W CKOIUICHHH B atMocdepe pa3iuduHbIX MbUIe- U
ra3000pa3HbIX 3arps3HEHUI, YTO MPHUBOAUT K HEOOPATUMBIM pa3pylICHHsIM aTMOChEpHOro
BO3/IyXa.

B cBsi3u ¢ BBINICH3I0OKCHHBIM, AKTyaJbHBIM SIBJISCTCS OIIEHKA COCTOSIHHS BO3IYIIHOW
Cpenbl MyTeM TIPOBEICHUS MOHUTOPUHIA U OLCHKH aTMOC(HEPHOTO BO3IyXa, €ro KayecTBa U
NpPEOCTaBICHUE [yl HCIOJb30BaHHs ~ OOpPaOOTAaHHBIX JaHHBIX PAa3UYHBIMH TPYIIIaAMHU
HaCeJICHUS.

BcerneacTBre CIOKHUBIIUXCS 0COOCHHOCTEH PACIIONOKEHHUS IPOMBIIUICHHBIX MPEAPUATHIA
U OKWIBIX 3aCTPOEK, TOpOJ AnMaThl  OTIMYACTCS HEOJAHOPOIHOCTBIO TEPPUTOPHUH,
Ka4eCTBEHHOTO COCTOSIHUSI W YPOBHS HArpy3Kd Ha OKpPYXKAMOII[Yl0 BO3AYIIHYIO CpeIy
(armocdepy). BMecte ¢ TeM paznuyus MOPOi JOCTUTal0T 3HAYUTEIBHBIX BETUYMH. B 3T0i cBs13M
000N KPYIHBIM TOPOJ JOJDKEH pPacCMaTPUBAThCS KaK COBOKYITHOCTh OSKOJIOTHYECKON |
TEXHUYECKOW cucTeM. Ha cerogHsmiHuii JE€Hb OTCYTCTBYeT HWHGOpMAIMs O COCTOSHHU
OKpYXKarolllel cpelbl B pPEXHUME pealbHOr0 BpeMeHu. [loaToMy pa3paboTKa CHCTEMBI
ABTOMAaTH3UPOBAHHOTO MOHUTOPUHTA SIBJISICTCS AKMYATbHOU.

Jlns co37aHus CHUCTEMBl aBTOMATH3HMPOBAHHOTO MOHUTOPHHIA OKPYXAKOMIEH Cpeibl
TpeOyeTCsl MCIOJIb30BaHUE TEXHOJIOTHH OecnpoBojHON ceHcopHoit cetn WSN, koTtopast maert
BO3MOJKHOCTh TOJIYUCHUS aKTyaJbHOW W JeTaTbHON MH(DOPMAIUU IO COCTOSIHUIO BO3YIIIHOTO
Oacceiina [1].

CTaHIIMM MOHUTOPHHIA TIOCBLIAIOT OTICIbHBIC W3MEPCHHBIC 3HAUCHHUS B IICHTPATIbHYIO
CHCTEMY, KOTOpasi paCCUMTHIBACT WMHJECKC KauecTBa BO3/yXa, Takke M3BecTHbIM Kak AQI (Air
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Quality Index) mns aToro ropona win peruona. OH mpeAcTaBiseT OOIMIECTBEHHOCTH MOHSATHYIO
MHGOPMAIIHIO JUIS IPUHATHS PELICHUN O CMEHE MecTa IPeObIBaHUE WIIH IPUHSATHS IPYTUX MED.

YenoBeyeckass JAEATENBHOCTh  CONMPOBOXKIAECTCS HE TOJBKO KaracTpodamu, BCE
BO3pACcTalOIIMMHM [0 CBOEH MOILHOCTH, HO M  «COIYTCTBYIOUIMMH» IOBCEAHEBHOMN
KHU3HEIEATSIIFHOCTH CaMOTO YEJIOBEKA: «IBIXaHWEM)» TOPOJOB, BHIOPOCAMH IMPOMBIIICHHBIX
MPEANPUATHI B OKPYXKAIOIIYIO0 Cpeay, CKOIUIEHUSIMU OBITOBBIX OTXOJIOB, BBIXJIOITHBIMM Ia3aMu
aBTOTpaHCHOPTa M T.I. Takke BO3pacTalOT AHTPOIOTEHHbIE MPUYMHBI MHOTHX KaTtacTpod.
Perynsipabie aBapun HETSIHBIX TaHKEpPOB; KartacTpoda B UepHoObine u dykycume, B3pbIBHI Ha
CKJaJax M 3aBOJIaX C BBIOpOCAMHU OTPABISAIOIIMX BELIECTB U JPYrHe HE INpPeACcCKa3yeMble
KatacTpo(bl — peaqbHOCTh Hallero BpeMeHu. Hapactanume MOUIHOCTM M 4YMcla aBapuit
MOKa3bIBa€T OECIMOMOIIHOCTh 4YeJOBEKa TMepe]] JHUIOM MPUOIIDKAIOMIEHCS TII00aTbHOU
sKoJIornueckoi karacTpogsl. CIBUHYTH €€ MOXKET CBOEBPEMEHHOE M OBICTpOE MaclITaOHOe
BHEJIPEHHUE CHUCTEM SKOJIOTMYECKOI0 MOHUTOpPUHTA. Takue CUCTEMBbl YCHEIIHO NMPUMEHSIOTCS B
Snonun, 3anmamHoi EBpome um CeBepHoit Amepuke [2]. WubiMu cioBamu, pa3aboTka u
BHEJIPEHHE CUCTEM MOHUTOPHHIA OKPYKAIOIIEH CpeJibl SIBISIETCS aKTyaJIbHOM 3aaa4eil.

entp MonuTOpHHTra npeacTaBisieT Heckoidbko IBM PC coBmMecTUMBIX 00BheIMHEHHBIX B
JIOKAJIbHYIO CETh, KOMIBIOTEPOB, BHIMOIHIIONMX QYHKIMH IPUEMHUKA, HAKOTTUTENs, 00paboTKu
U niepeiauy JaHHbIX.

ApXUTEKTypa CUCTEMbI BKIIFOYAET: HHPOPMAIIMOHHO-U3MEPUTEIIBHYIO CETh; CETh Mepeaaun
JMaHHBIX; IeHTp MoHUTOpUHTA (IIM), a Takke ceTh MoIhb30BaATENHCKUX TEPMHUHAIOB (PUCYHOK 1).

JlanHast ceThb COBMeNIaeT AaBTOMATHYECKHME CTaHIUU MoHuTopuHra (ACM) wu
CTAllMOHAPHYIO AaHAJTUTHYECKYIO0 J1adoparoprio, OOOpYIOBaHHYIO TEpPMHHAJaMU BBOJa B
CUCTEMY JaHHBIX J1a00opaTOpHbIX aHann30B. CeTh pacrnpeseNieHusi TaHHBIX oOecreynBaeT cOop
M3MEPUTENbHBIX TaHHBIX, ocTynatomux ¢ ACM, no paauo u/uinu tene(oHHBIM JIUHUSIM CBSI3U.
[Tonp30oBarenbckue TepMUHABI (YOAJICHHBIE W JIOKAJIbHBIC) pa3MEIIaloTCs B CIOyX0ax u
MOAPA3JICICHNSAX, PEIIAIOIUX 3aJaud YIPaBJICHUS W KOHTPOJS SKOJOTMYECKOW CHUTyalluH, U
00€ecIeunBaroT UX MEPCOHANT TaHHBIMH MOHUTOPHHTA B PEKUME peaTbHOTO BpeMeHH [3].
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Pucynok 1 - ApxurekTypa CUCTEMBI IKOJIOTHUECKOTO MOHUTOpUHTa JJIOM

I'maBHas 3a/1a4a aBTOMaTHYECKOM CTaHIIMKM MOHUTOPHHTa aTMocgepHoro Bo3ayxa (ACM) -
ObicTpoe ToJydeHue U pacrpenenenue B [IM  gaHHBIX 0 KadecTBe BO3AyXa H
METEeOPOJIOTUYeCKOi 0OCTaHOBKE B U3MEPSEMOM TOUKe. ABTOMATHUECKasi CTAaHIMsI MOHUTOPUHTA
NpeJHa3HaueHa Ui BBINOJHEHUS CIEAYIOIUX (QYHKIUM: mpueM U mepBUYHas oOpaboTka
M3MEPUTENbHBIX JTAaHHBIX; pacnpeeseHre u3MepurTenbHoil napopmanuu B [IM no ero 3ampocy
WIM 10 COOCTBEHHOM HHHMLIMATHBE, OBICTpas WAEGHTH(QHUKAIMUA aBapUUHBIX CHUTyaluil
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(TIpeBbIICeHHE TPEACTFHO JOMYCTUMBIX KOHIIEHTpPAIIMH BEIEeCTB WM MpuMeceil B atMocdepe,
OTKa3bl, pazrepMerusanus o00pyAOBaHUs, NOKap) U u3BelleHue o0 stoM LIM; momyuyenue u
BBINIOJTHEHUE KOMAaHJ TeleynpaBieHus, nocrynatomux oT M (cuHxpoHuU3alus BpEeMEHH,
YCTAaHOBKA PEKUMOB  HU3MEPEHHUH, KaauOpoBKa TNPUOOPOB,  BHIKIIOUCHHE/BKIIOUCHHE
M3MepUTENbHON annaparypsl). CTaHLIMSI MOHUTOPUHIA padOTaeT B MOJTHOCTHIO aBTOMAaTHYECKOM
peXHMeE, YCTAaHABIMBAETCA B 3aKPbITOM IOMEIIEHMM M COCTOMT M3 OIPECIIEHHBIX
(GYHKIMOHATBHBIX TOACUCTEM: H3MEPHUTEIbHAs MOACUCTEMa, WH(POPMALMOHHO-YIPABIISIOMIAs
MOJICHCTEMA, TTOJCUCTEMA KIU3HEO0eCIIeUCHMS, TTOICCTEMA CBSI3H [4].

KoMMyHHMKaAIIMOHHBIN KOMIUIEKC OTBe4yaeT 3a opranuszanuio cBsizu LIM ¢ ACM wu
yAaJeHHbIMU TEpMUHAIaMM 10 Tele)OHHOMY KaHaly W/WIM paguo C BO3MOXHOCTBIO
JBYCTOPOHHETO MHUIIMMPOBAHUS CEAHCOB CBsI3M. B pabouem pexnMe ceaHChl WHUIUHUPYIOTCS
KK no rpaduxy. B cnyuyae Bo3HukHoBeHus Ha ACM aBapuifHON CUTYyalluu CEaHC MHULUUPYETCS
camoit ACM nezamemnutenbHo. [lo 3aBepiieHunto m000ro ceanca nosydeHHas WH(popMmanus u
COOTBETCTBYIOIIHE JIEKTPOHHBIE CO00MIeHHs TepecbutatoTcst Ha K.

JlucrieTuepckuii KOMIUIEKC - 3TO aBTOMATHU3MpPOBaHHOE padouee mecTo aucrerdepa [IM,
MPOBOJIAIIETO TEKYIIU KOHTPOJb SKOJOTUYECKOM CUTyalnnu Ha tepputopun. JIK momyudaer ot
KK u o6pabatsiBaeT nHGOPMAITHIO CISAYIONTNX BUIOB:

a) TeKyIlas u3MepuTebHass HHPOPMAIIHS;
0) cooOmeHus 006 aBapUIHBIX CUTYAIIUSIX HA CTAHITUAX;
B) COOOIIECHMS O MPEBBIMICHUSIX JOMYCTUMBIX KOHIIEHTPAIIHI;

I') 3alpochl OT IMOJIb30BaTeNeH yOaleHHbIX TEPMUHAJIOB Ha IMOJIyY€HHUE IMPOTHO30B H
CBOJIOK.

JK cooOmaer mucrierdyepy WHGOPMAIMIO O TEKYyIMIEH CUTyalluM Ha KOHTPOJUPYEeMOM
TEpPUTOPHH, NepenaeT npuHAThie 3anpockl U nanHbie HAa MK n AK, nepegaer onepatuBHyIO
nH(pOpPMaLIHIO 0 Ka4ecTBE aTMOC(EPHOro BO3/1yXa Ha JIOKAIbHbIE TEPMUHAIBI.

[Iporpammuoe obGecnieuenne JIK maer Bo3MokHOCTH aucneruepy LleHTpa dopmupoBaTh
KOMaH/bl TEJECYIpaBICHUs CTAaHLUMAMU MOHHUTOpPHHra u mnepeotnpasisaTe ux Ha KK. Ilocne
noxy4yeHus ouepenHor koManipl KK mHunmupyer ceaHc cBs3u ¢ COOTBETCTBYIOIIECH CTaHUMEN U
IIOCHUIAET €l TEIEKOMaH/y, a BIIOCIEACTBUU OKUJIAET KBUTAHIUIO O €€ BHIIIOJIHEHUU.

OnuncaHHasl BbIIIE CXEMA IO CYHIECTBY SIBJISIETCS TPEX3BEHHOM ApXUTEKTYpOW KIIMEHT-
cepsep, rae Web-cepBep sABIsieTcs cepBepoM IpHItoKeHuit [5,6].

UccnenoBanuss npoBoauinch B TI. Anmarbl. ['opoa AMatel pacrosiokeH B mpenenax
MOJIOTO-HAKJIOHHONW PpaBHUHBI, BBITAHYTOM BJOJIb CEBEPHOro XpeOTa 3amIMiicKoro AJaTay.
O>xHbI€ palioHbI TOPO/Ia PACHONIOKEHBI B MPEEIaX HU3KOTOPbsl, CEBEPHBIE - PACIIOJIAratOTCs HA
MOJIOTO HAKJIOHHOW paBHUHE. Kinumar r. AnmaTel pe3K0 KOHTHHEHTAIBHBIM € OOJbIINM
MepenagoM TOAOBBIX W CYTOYHBIX TeMmIieparyp Bo3ayxa. OcoOeHHO pE3KO 53TO OTIHYHe
pazinyaeTcss MEXIy pPaBHUHOM M TOpPHBIM MAacCMBOM. MeTeopoJIoTUUECKHE MOKa3aTenu
3HAQUUTEJIbHO BJMSIOT HA PACCEMBAHME W TNEPEHOC BPEAHBIX IpPUMECEH, MOCTyHaroUuuX B
BO3IYIIHYIO cpeny. Hanbomnee 3HaunTeNnbHOE BIMSHUE HA PACCEUBAHKE 3arPS3HSIONIMX BEIIECTB
B BO3IYIIHOW Cpele OKas3blBaeT TeMmIleparypa W pexuM BeTpa. JlJis OLIEHKH CHOCOOHOCTH
aTMocepbl K pACCeMBAHMIO BpEOHBIX TMpuUMeceld wucnoibdyercss TepMmuH “TloTenuman
3arpszHenuss atMocdepsr” (I13A), moa KOTOpPHIM MOHMMAeTCs HA0Op MPHUPOAHBIX IMPOIIECCOB,
OTIPEICIISAIONINX CAMOOYHIIIEHHE aTMOC(hEepHI.

CornacHo cymiecTByroIUM pailoHupoBanusM Tepputopun Kaszaxctana (Pexomenpanuwu,
1986) paiioH pacmoioXeHHs ONpeAeTICHHBIX 11 MOHUTOPUHTA Y4aCTKOB OTHOCUTCSI K palloHy C
OYeHb BBICOKHMM MOTEHIIMATIOM 3arpsi3HeHus: atmocdepsl: [13A =V ( pucyHok 2).
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Pucynoxk 2 - O63opHas kapta Kazaxcrana. [lorenmman 3arpssaenus atmocdepsl (I13A)

PI/ICYHOK 3 brnok-cxema MMOBCACHUA OTACIIBHOI'O CCHCOPAa CCTH

Ha pucynkax 4, 5, 6 nuzo0paxensl rpaduku ¢ KOHIIEHTPAIIUHU YJIbTPAAUCIIEPCHBIX YACTHII
co BpemeneM uzMmepeHuid 6.00, 12.00 u 18.00 cooTBeTCTBEHHO exeaHEBHO. Takke Ha JaHHBIX
rpadukax mokazana [1/IK mo manHomy BemectBy. Kak ymomuHanock paHee, JaHHas cucTeMa
MOHHUTOPHHIA C UCIIOJIb30BAHUEM JATUYMKOB C OYEHb HU3KOM CTOMMOCTBIO U, CJIE€I0BATEIBHO, HE
SIBJISIETCS. TOUHOM, Kak cuctemMbl Kazruapomer, HO 1aeT Te e TeHAEHUMU 3HAYeHHM TaTYMKOB,
KOTOPBIE MOJIE3HBI BO MHOTUX MPUJIOKEHHUSIX, TJI€ TOUHOCTh HE SIBIISIETCA IJIABHOM 3a7auei.
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Ha pucynke 7- n3o0paxeHn rpaduk M3MEHEHHs TeMIEpaTypbl M BIXHOCTH B TEUYECHUE
[IEpUOAA TECTUPOBAHUS.

Ananu3 pe3ysnbTaToB NPOBEACHHOIO CUCTEMHOTO aHalIW3a IPUBEICHHBIX UCCIEI0BAaHUN B
001acTH aBTOMATU3MPOBAHHOTO SKOJIOTUYECKOTO MOHHTOPHHIA TOKa3al 00 aKTyallbHOCTH
pa3paboOTKM TaKUX CHUCTEM, a pEeIIeHHE 3a/1a4 SKOJIOTHYECKOT0 MOHUTOPHHTA OCTACTCSl BAXKHOU U
aKTyaJIbHOM 3aJjauell U Ha CErOJHSAIIHUIN JeHb HE MOET OBbITh peanu30BaHO 0€3 MPUMEHEHHS
COBPEMEHHBIX NHPOPMALIMOHHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUM.

DachiK MEMEHEHIA TEMNSPETYPN 1 BASNHGCTI

Pucynok 7 — I'paduk n3meHeHUs TeMIIepaTypbl U BJIQKHOCTH

CoBpeMeHHBIC ~ aBTOMAaTHU3WPOBAHHBIC CHCTEMBl MOHHUTOPHHTA  JIFOOOTO  YPOBHS
(MYHUITUTIAIBHOTO, PETHOHATIBHOTO U T.JI.) SBJISIFOTCS CJIOKHBIMU cucTeMaMu. O0Iasi CTOMMOCTb
JaHHOM crucTeMbl cocTaBisieT okosio 370-400 $ npu ncnonp30BaHuK 2 CEHCOPHBIX y37I0B U 150 §
JOTIOTHATEIBHO JIJIS KAKJOTO JIOTIOJTHUTEIFHOTO y3J1a JaT9hKa. DTO IieHa HaMHOTO JICHICBIIE 110
CPaBHCHHMIO C CYIICCTBYIOIIMMH CHCTEMAaMH Ha PBIHKE M IPEIOCTABJISICT TOpas3ao OoJiblie
JOTIOJTHUTEIBHBIX (DYHKIUHA C TOYKH 3pPCHHS OOJBINEr0 KOJUYECTBA JATYHUKOB, OOJIbIIEH
(YHKIIMOHATLHOCTH JUII 00paOOTKU JAHHBIX U JOCTYITHOCTH JAHHBIX JUIS IMAPOKKX Macc.

CozmaHHas TporpaMMma, peajiu3yrolias CUCTeMY, I03BOJISIET 00eceunuTh d3PPEKTUBHBII
yIAJICHHBIA JOCTym K Hed dyepe3 VHTepHET ¢ HCIOJIB30BAaHHEM COBPEMEHHBIX IIaKETOB
MPOrpaMM, JaeT BO3MOXKHOCTH oOecreunBath 3()dekTHBHOES (YHKIIMOHHPOBAHHE CHUCTEMBI
MOHHUTOPHHIa BHE 3aBUCUMOCTH OT IPOrPaMMHO-aMNapaTHOM MI1aT(GOpPMBEI.

VY371l JaTYMKOB MOTYT yIAJICHHO MEepEeHACTPauBaTHCS 10 OECIIPOBOJIHOM CeTH, U OoJbIas
4acTh MPOIICCCHHTra Obla BBIOJHEHA Ha IMPOrPAMMHOM OOCCIICUCHHH KOMIIBIOTEpa C IICIIBIO
YMEHbILIEHUSI 3aHUMaeMOoro o0beMa mamsTu B y3nax jgaryuka. CieaoBareiabHO, y3Jbl TaTYUKOB
TOJILKO COXPAHSUTU TOKa3aHUs JaTYMKa M MPOM3BOMIN PE3epPBHOE KOMHMPOBaHUE B Oydepe Ha
ciydyail MOTEpM TMAKETOB  JIAHHBIX. JTOT TMpoIecC TaKKe 3HAUUTENBHO  CHHU3HI
KOMMYHHKAITIOHHYIO HArpYy3Ky 4epe3 YMEHbBIICHHE pa3Mepa Makera.

Ecnu >xe roBopuTh 00 OOIIECTBEHHOW 3HAUMMOCTH JAHHOM pabOThI, TO CO3AaHHE BeO-
CTpaHUIlbl OyJeT OCHOBHOW pa3pabOTKON B OSTOM cucTeMe, 4TOOBI clenaTh BCe JaHHBIE
JOCTYIHBIMU JJisl 001ecTBeHHOCTH. J[aHHasI cucTeMa MOKET UCIIOJIHAThH POJIb CIIPABOYHOM 0a3bl
TAHHBIX JUIS UCCIeoBaTeNlel, KOTOphIe paboOTalOT B 3TOM 00JacTH, a TaK)Ke MMOMOKET MOBBICUTH
OCBEIOMJICHHOCTh O Ka4eCcTBE BO3/lyXa B I. AJIMATHI.

becnipoBosiHast ceTb MOXeT ObITH OoJjiee HaleXHOM W ObICTpoif, ucnonb3dys Wi-Fi uim
GSM-pexum cBsizu. MoxkHO 100aBUTH e€lle MHOTO JaTYUKOB, KOTOpBIE MPEIOCTaBAT Oojee
noApoOHYI0 MHPOPMAIUIO O HAPYKHOM BO3ayxe. Takxke N00aBlieHWE HECKOJIbKHX JaTYHKOB,
takux kak H2S, NO, HCI, NO2 u T.x1., cienaer mpoayKT MOJIE3HBIM BO MHOTHX OTPACHISAX JJIs
oOHapy»XeHHs rasa.
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Eme ogna oueHs BakHast mpoOieMa, peleHrne KOTOPOil 3HAaUNTENIbHO YIYUIIUT CUCTEMY -
9TO KanmOpoBKa MaT4yuKoB. [10CKONBKY B 3TON OECIpPOBOJHON CETH MCHOJIB3YETCS TOTOJIOTHUS
CEeTKH, KaTMOPOBKA MOKET BBIMOJHATHCS YIAJICHHO 1O OECIIpOBOIHON ceTH, Oepsi MOKa3aHHs OT
COCEIHUX Y3JIOB JaT4YMKA B CETH B KQUECTBE CCBUIKUA. DTO MOMOKET KOHTPOJIMPOBATh BO3/AYyX 0€3
IIpepbIBaHUI U3-3a OTKAa3a JJaT4HKa.
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Anaarna. YpOaHu3arws KapKeIHBIHBIH KbIIAaMaaysl cebe0ineH AMaThl Kalachl aya OpTachIHBIH
JIACTAaHYBIHBIH aWTapibIKTaii apTyblHa Kyorep Oonbin oThIp. KeMipTeri TOTBIFBI KOHE KYKIPTTIH
KOCTOTBIFBI CHSIKTHI KAYINTi Ta3aapblH IILIFAPbLUTYbl XaIbIK JCHCAYIIBIFbIHA 3USH/BI OONBIN KaHa KOMaH,
COHBIMEH KaTap KOpIIaraH OpTajarbl KaWTBIMCBHI3 e3repicTepre jJe oKen corybl MyMKiH. Kazipri kesme
AnMaThbl KalacklHa TE€K KaHa €Ki TIpKeNTreH aya camachlH Oakputay Oap. OCBl KYMBICTBIH MAaKCcaThl —
ANMaThl KaJachIHBIH KATTHI JIACTAHFAH ayJaHAaphIH/IA OHAN KYpyFa OONaThIH, CHIMCHI3 CEHCOPIIBI JKETiH1
MaiganaHaThiH, KpIMOAT eMeC JKOHE JHEPTHsUIBIK TYPFBIAAa THIMII aya camachlH Oakbuiay KYHeciHiH
xy3ere aceipybl. CoHmai-aK KaJlbIH OyKapa YIIIiH aya camachlH MOHUTOPHHTLIEY HOTHIKENEPiHiH HaKTHI
YaKBIT PEKUMIH/IE KOJI KeTiMIi O0yBIH KAMTaMAacChI3 €Ty MYMKIHIIT1 Tyasbl.

Annotation. Due to the rapid pace of urbanization, Almaty is faced with the problem of significant
increase in air pollution. Emissions of hazardous gases such as carbon monoxide and sulfur dioxide are
not only harmful to the health of the population, but also can lead to irreversible environmental impacts.
Currently, there are only two fixed air quality control in Almaty. The purpose of this work is to
implement an inexpensive and energy-efficient air quality control system using a wireless sensor network
that can be easily deployed in heavily polluted areas of Almaty. In addition, for the general public, it is
possible to provide access to real-time air quality monitoring results.
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BO3MOKHOCTB UCITOJIb30BAHUA COAOCOAEPKAIIUX HIJIAKOB
TP KOHBEPTUPOBAHUWM NITEHMHOB

AnHoTanus. IlmaBku, mpoBeneHHbIE B 1a00PATOPHBIX YCIOBUSX, MOKA3aIH, YTO NMPH 00ETHEHUH
KOHBEPTEPHOI'0 IIJIJaka BTOPOrO IEPUOJia COMOBBIM IIIAKOM 3JICKTPOIIABKU, JIYYIIHE PE3YJIbTAThI
nosydeHbl B ombiTax Ne 2-5 (comepkaHue Menu B obOemHeHHOM nuiake 6,9-9,1 %). CooTBETCTBEHHO,
CTeleHb OOCMHEHHWs MUIaKka 1Mo Meau cocraBisier 47,5-54,5 %. 3to coriacyercs ¢ COBPEMEHHBIMH
NpeaACTaBJICHUAMU O CTPOCHHWH IUIAKOBBIX pPACIyIaBOB M HX (1)I/I3I/IKO'XI/IMI/I'-ICCKI/IX cBoiictBax. B atom
OTHOIIEHUH BaKHEUITNM CBOMCTBOM rII1aKkoB, B ZIOCTaTO‘IHOfI MEpPE ONpEACIAOIINM IIOTEPU C HUMU
MCTAJIJIOB, ABJIACTCA HX BA3KOCTb, KOTOpas B 3HAYNTEIILHON CTENEHW 3aBHUCUT OT HMX COCTaBa M
TEMIIEPATYPEIL.

Takoe oOenHeHHE IIJIaKa 110 MeIu OOBSICHACTCS TEM, YTO OH COJEPXKHUT OKCHJI HATPHUs, KOTOPBII
MPUBOAUT K CHUXKCHUIO BA3KOCTHU pacIlljiaBa.

Kpome Toro, 4actuyHo oO€IHEHHME IIJIaKa IPOM3ONLIO 3a cyeT 100aBKU COIOBOrO ILIaKa
OJICKTPOILUIABKM CBHMHIOBO-IIMHKOBBLIX MAaTC€pUajoB C HHU3KUM COACPKAHHUEM MEAU B KA4YCCTBC
Pa3KIKAIOIIEro peareHTa.

KiroueBble cjioBa: IIaBKa, 00CTHEHNE, KOHBEPTEPHBIA MUIAK, COMOBBIH IIIAK, DJICKTPOILIABKA.

B mHacrosmee Bpemsi OCHOBHbIE IPOW3BOJICTBA CBUHIIA OCYIIECTBISIOTCA TIO
CTaHJIAPTHOW KJIACCHYECKOM cXeMmMe — arjoMepanus KOHIEHTPaToB, IUIaBKa arjiomMepara B
IIAaXTHBIX T€4ax C IMOJIydeHHEM YEpHOBOTO CBMHIIA, IITEHHA, IUIaKa M CBUHEI] COJEpP)KAIINX
nbie [1]. Jlanee, monydeHHbIe TPOAYKTHI HAMPABIISIIOTCS B COOTBETCTBYIOLIUE — TEPEACIIbl C
Le/IbI0 U3BJICUCHUSI CBUHLIA, ME/IU, IIMHKA U IPYTUX METAJIJIOB.

MHorouucieHHble MPEATOKEHUs MO0 OO0EIHEHUIO LUIAKOB LBETHON METaTypruu He
HaXOJAT IIUPOKOTO BHEPEHUS B IPAKTHKY, KPOME HECKOJIBKUX CIIOCOOOB.

DTO CBS3aHO C PA3HOUYTEHHSIMH B TEOPHH CTPOCHUS METAJUIyprUYeCKHX pacIliaBOB M,
CIIeIOBATeNIbHO, B ONpEJCNIEHUH IMOTEph METaIoB co Iulakamu. Hawubonee mupoko
UCIOJIb3YeTCsl MepepadoTKa [UIAKOB CBHUHIIOBOM W MEIHOM IJIaBOK B TEXHOJOTUHU
(BIOMMHTOBaHHMS M TMPOLIECCE BENIBLIEBAHMUS MX C JaJbHEWINEH TUAPOMETAITYpPTrUuYecKoi
nepepaboTKON MOJy4YaroNIMXCsl BO3TOHOB. Takue MpoIecchl peann30BaHbl Ha MPEIIPUSITUIX
OAO «Ka3nuuk», AIMalIbIKCKOM HUHKOBOM 3aBOJIE U PSAE IPYrUX 3aBOJIOB [2].

[Ipy KOHBEPTUPOBAHUU METHO-CBUHIIOBBIX IITEHHOB MOIYYalOT «UYEPHOBYIO» MeEIb U
[IUTAKK TEPBOTO M BTOPOTO TIEPUOJOB KOHBEPTUPOBAHUS C COACPKAHMEM 3HAYUTEIIbHBIX
KOJIMYECTB CBUHIIA, METU U OJIarOPOJIHBIX METAIIOB.

N3BecTHO, dYTO MeAp MPUCYTCTBYeT B IIIAKax Kak B pacTBOpuUMOM  (opme
(MeTannuueckas, 1enadoccuT) Tak U B BUI€ HEPACTBOPUMOM Cynb()UIHON B3BECH. YBEIUYCHHUE
€€ PacTBOPUMOCTH, a, CIIEJOBATENbHO, ¥ TIOTEPH CBUHIIA CBS3aHBI C 00pa30BaHUEM MarHeTHUTa
WIM BBICOKOW OKHCIUTEIbHON CIMOCOOHOCTH Ta30BOM (as3bl, XapaKTepHOH [yis Tpolecc
KOHBEPTHPOBAHUS IITEHHOB [3].

[Ipu 3TOM HEOOXOIUMO OTMETHTH, UYTO 3TH HUIAKM HAMPABJISIOT B IIUXTY MOBTOPHON
MJIABKU B KAYECTBE «0OOPOTHOTOY IIJIAKa, YTO MPUBOAUT K JOTMOJHUTEIBHBIM 3aTpaTaMm.

Y4uuThIBas 1IEHHOCTh TOJIYYaeMbIX TEXHOTEHHBIX MOJIYIIPOAYKTOB, OCOOCHHO IIIAKOB
BTOPOTO MEPHOJIa KOHBEPTUPOBAHUS, U3-3a 3HAUMTENILHOTO COJIEp)KaHUsI B HUX CBUHIA, MEIU U
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071aropoIHBIX METAJJIOB, CTAHOBUTCS BaXXHOH mMpoOiieMa MX palOHAIBHON M 3(PQPEeKTHUBHON
nepepaboTKOM, MOBBIIMICHUS TTOJHOTHI HCIIOJIH30BAHMSI BTOPHYHOTO CHIPHSL.

B cBsi3u ¢ 3TMM, TpENCTaBISET OINpPENeIEHHBI HUHTEpeC Croco0 OOEqHEHHUs IIJIaKOB
KOHBEPTUPOBAHUSI METHO-CBUHIIOBBIX IITEHHOB [4]. Llenp manHOM paboThl — CHI)KEHHUE MTOTEPh
CBUHIA, MEAU U OJaropoJHBIX METAUIOB CO LUIAKOM B IPOLECCE KOHBEPTUPOBAHMSI MEIHO-
CBUHLOBBIX IITEHHOB. [Ipu 3TOM yKa3aHHBIE METaIbl IEPEXOAST B O€NbIi MATT, KOTOPBIN Jaiiee
B MpoIecce KOHBEPTUPOBAHUS U3BIICKAIOTCS B «YEPHOBYIO» Mellb. B kadecTBe  MCXOJHOTO
Marepuana Jjisi 0OCIHCHHS HCIIOIh30BAIM NUIAK BTOPOTO IMEPHOJa KOHBEPTUPOBAHUS MEIHO-
CBUHIIOBOIO mTeiiHA CBUHIIOBOTO 3aBoja AO «Kasmunk», cocraBa % : cBuHen — 14,5; Mmenp —
22,5; xene3o — 19,2; okcua kpemuus — 18,1; CaO — 3,8; cepa — 3,2.

Co10BBIH IIUTAK AJEKTPOIUIABKH, cocTaB % : cBuHel — 1,1; meap — 1,8; okcua HaTpust —
10,2; oxcun kpemuus — 28,4; okcua Kambsius — 19,5; okenp sxene3a — 18,2.

OcHOBHBIE IUIaBKM IIJIJaKa BTOPOTO TEpHUOJa KOHBEPTHUPOBAHUSI C COJOBBIM IIIAKOM
AJIEKTPOIUIABKH TPOBOJUIN B aTyHJIOBBIX TUTJISIX B CHUIMTOBOM AJIEKTPOINEUU COMPOTUBIICHUS.
[Tockonpky, TeMIEepaTypa KOHBEPTUPOBAHUS B TIEPHO]I 00pa30BaHUS MIJIAKOB BTOPOTO MEPHO/A
B KOHBepTepe cocTasiseT okoio 1200+1300 °C, To naGopaTopHsle MIABKH TPOBOMIIN TIPH
cpenHeii Temmeparype 1250 °C, koTopas B peakIMOHHOH 30He OMpejensIach TepMOTapoil
perynupoBanach aBTOMAaTUYECKUM IMOTeHIMoMeTpoM. HaBecku oOenHseMOro Imjaka BTOPOIO
MepuoJia KOHBEPTUPOBAaHMS BO BceX IiaBkax coctasisuia 100 r. [locne pacruiaBieHus HaBECKU
IIUTaKa Ha €ro MOBEPXHOCTh 3arpyKajli pa3KUKaoLUi peareHT (COIOBBIN UIaK 3JIEKTPOIIaBKU
CBHUHIIOBO-IIMHKOBBIX MAaTEPHAIOB) B BECOBOM COOTHOIIEHHWH K IIUIAKy BTOPOTO TEpHOJIA
konBeptupoBanus 0,5:1;0,6:1;0,7:1;0,8:1;09:1;1:1.

Bpemsi BbIaepkKKHM paciiaBa ¢ MOMEHTA MOJA4M Pa3KMKAIOIIEr0 peareHra BO BCEX
ONBITaX COCTABISUIO 15 MHH, MOCIE 4Yero TUreNnb ¢ MPOAYKTaMM IUIABKH W3BJIEKAIU U3 IEYH,
OXJIKJAJIM Ha BO3JyXe W OTIENISAIN 00eIHEHHBIN 1mIaK oT Oenoro marra. OTMETHM, YTO BpeMs
BBIJICP’KKHU PACIUIaBa B TUIJIE B TEYEHHE 15 MUH B34TO U3 NPAKTUKH MPOLECCAa KOHBEPTUPOBAHUS
MEJTHO-CBUHIIOBBIX IITEHHOB.

Tabmuma 1 Pe3ynbTaThl 1a00paTOPHBIX IJIABOK

3arpyxeHo Tonyueno =
E %‘ OOeHEeHHBIN UTAK Benbrii MmatT 3
S 5| 2§ § |[Ber Cocras, % Bec, Cocras, % =
& & 29 £ Pb Cu Na, [ CaO Sio, FeO |r S o
g & S E| 5§ § - 0 b u 2 =
4 a5 =g 3 E z 5
El 22 2 2§ o= =]
ol sEaz| §§ E 5 2
2l 28| 0§ O - 5 e
% =
g o
8 &
00 0 0,5:1 131,0 9,6 11,1 4,3 7,7 17,1 18,5 19,0 11,2 68,4 2,1 40,5
00 0 0,6:1 137,8 7,4 9,1 48 8,4 18,6 17,8 21,2 11,0 74,4 1,2 475
00 0 0,7:1 142,6 8,0 7,9 58 9,3 19,7 18,6 27,4 13,2 78,0 18 51,5
00 0 0,8:1 151,5 7,9 8,0 6,2 10,5 21,4 194 28,5 11,0 82,2 1,2 49,8
00 0 0,9:1 157,4 7,3 6,9 6,9 12 1218 19,8 32,6 12,4 81,2 2,3 45
00 00 1 68,2 71 6.4 n1 1,7 223 1,0 4.8 9.8 824 1 54
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PesynmpraThl MIaBOK, MPOBEACHHBIX B J1a0OpaTOpHBIX ychnoBusx (tadbm.l wu  pwuc.l),
CBUJICTEIILCTBYIOT O TOM, 4YTO MHpHU OOETHEHMHM KOHBEPTEPHOTO MUIAKa BTOPOrO MeEpuoja
COJIOBBIM IIJJAKOM 3JIEKTPOIUIABKM, JIy4dlllM€ pe3yiabTaTbl IMOJydeHbl B ombiTax Ne 2-5
(comepxkanue Memu B obOemHeHHOM nutake 6,9-9,1 %). CoOTBETCTBEHHO, CTENEHb OOCTHEHUS
nutaka mo meau cocrasisier 47,5-54,5 %  (puc.1). 3OT1o corjacyercs ¢ COBPEMEHHBIMU
MIPEJICTABJICHUSIMU O CTPOCHUH IIJIAKOBBIX PACILIAaBOB U MX (DPU3MKO-XUMUYECKUX CBOMCTBaX. B
3TOM OTHOUIEHHHM BaXHEWIIMM CBOWCTBOM NUIAKOB, B JOCTAaTOYHOW MEPE ONPEACIISIIOUIUM
MOTEPH C HUMU METAILJIOB, SIBJIICTCA MX BSI3KOCTh, KOTOpAasi B 3HAUUTEILHOMN CTENEHU 3aBUCUT OT
HX COCTaBa M TeMIeparypsl [5].

A0 ——F——1-

30

20

Crenenbofesnenis waka %

|
1
|
J

o.5 0.6 o.7 o.3 0.9 1.0

CoorTHOoOmleme mnaxa Ii-ro nepmoaga
HOHBE D THMPOBaHMA K COOBOMY LiIfIaky

Pucynok 1 — 3aBucumMocTh creneHn oOeqHeHus miiaka [I-ro meprosa KOHBEPTUPOBAHMS
IT0 MEJIM OT COOTHOIIEHHMS €ro K comoBomy nutaxy (mpu 1250 °C)

Takoe obenHeHue mIaKka Mo MeAU OOBACHAETCS TEM, YTO OH COACPKHUT OKCHJ HATpHS,
KOTOPBIN MPUBOJIUT K CHUYKEHHIO BI3KOCTH paciuiasa [6,7].

Kpowme Toro, yactuuno o0eHeHHE [UTaKa MPOU3OIILIIO 32 cUeT JOOABKH COJOBOTO IIIjIaka
AJIEKTPOIUIABKU CBUHIIOBO-IIMHKOBBIX MAaTEpHalOB C HU3KUM COJIEpP’)KaHHEM MEIU B KauecTBe
PazKMKAIOIIEro peareHTa.

O6enHeHne KOHBEPTEPHOTO IIaKa BTOPOTO MEPHOJIA, IIIAKOM 3JEKTPOIUIABKH MPU UX
BecoBbIX cooTHomeHusx 1: 0,5 (ombiT Nel) u 1:1 (ombIiT Ne6) He nmaeT 0cob0 3HAYUTENBHBIX
MperMyllecTB. B mepBoM ciyyae cpaBHUTENIbHAs HHU3Kas CTENEHb OOCAHEHUS IIJIaka BTOPOTO
nepuoga ~40 %, a BO BTOpoM ciydae — O0JbIION pacXxo/l COAOBOrO IUIaKa 3JEKTPOILIAaBKH U, B
CBSI3H C 9THM, 3HAUUTEIbHBIN BBIX0]] 00CTHEHHOTO IIJIaKa.

B mpouecce obemHeHus MUTAKOB BTOPOTO MEpUOJa MEIb MEepexoAuT B Oenblid mMarT, a
npu JanbHeiIe oO6paboTke TMEPEeXOIUT B «UEPHOBYIO» Me[b, IMOBBINIAs TEM CaMbIM €€
KayeCTBO U COPTHOCTb.

B mpoW3BOJCTBEHHBIX  YCIOBUAX o0paboTka MIJAaKOB  BTOPOTO  TMepHoja
KOHBEPTHPOBAHUS HE TPEACTaBisieT  TpyAaHocTed. OOBIYHO Ha IIJIAK BTOPOrO MepHoja
KOHBEPTHPOBAHUSI MEIHO-CBHHIIOBOTO IITEHHA, HAXOSAIIETOCS B KOHBEPTOPE, MOJAIOT COOBBIN
IIUTaK 3JIEKTPOTIABKH CBUHIIOBO-IIMHKOBBIX MaTEpUajoB MPHU X BECOBOM cooTHoiieHueM (0,6 —
0,9) : 1, monyyeHHYI0 Maccy B KOHBEPTOPE MPOJIYBAIOT BO3AYXOM B T€UCHHH 3-5 MUH C IEIbIO
WHTEHCUBHOTO TEPEeMEIINBAaHUs paciuiaBa U OTcTauBaioT B TeueHue 10 — 15 muH. 3arem
00€THEHHBIN IIJIaK CIMBAIOT U3 KOHBEPTOpa, a OeNbIi MaTT Jajee MPOAYBAIOT O «UYEPHOBOID)
MEJIH.
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BbiBOABI:

1. IIpoBenens! nabopaTopHbIe IMJIABKK MO OOETHEHHWIO KOHBEPTEPHBIX HIIAKOB BTOPOTO
nepruoia KOHBEPTHUPOBAHHS ITyTEM HCIIOIB30BAHUS B KAadeCTBE PAaKMIKAIOIIETO pearcHra —
COJIOBBIX IIJIAKOB JIEKTPOILJIABKU CBUHIIOBBIX MaTE€pPHAJIOB.

2. YCTaHOBIICHHUSI ONTHMAJbHBIE YCIOBUS MO OOEIHEHWIO MNUIAKOB BTOPOTO IEpHOJa
KOHBEpPTHpPOBaHUs : TeMiieparypa paciuiasa 1250 °C, BecoBble COOTHOILIEHHUS COJIOBOTO IILJIaKa
AIIEKTPOIUIABKH CBUHIIOBBIX MAaTEpUAIOB K IIUIAKy BTOPOro mepuoja koHBeptupoBanus (0,6 —
0,9) : 1 1 NIPOAOIKUTENHEHOCTD BBIICPKKU 15 20 muH.

3. [IlepepaboTka mLIAaKOB BTOPOTO TEPHOJa KOHBEPTUPOBAHWS IITEHHOB JaeT
BO3MO>KHOCTb JIOTIOJTHUTENILHO U3BJIEKATh ME/Ib U OJIaropoTHBIE METAILIHI.
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IITEWHII KOHBEPTALIMSITIAY A COJA KYPAMBI IIJTAKTAPIBI
KOJITAHY MYMKIHIIKTEPI

Adumena A.K., Myramesa I'.C., UnTbIKO2EeB A.M.

AJMaTBI PHEpPTeTHKA JKoHe OailiaHbIc yHUBEpCUTETi, AMathI K., Kazakcran
Pecniy6nmkacet

Anparna. JlaGopaTopusiblK JKarmainmapia — ©TKi3UIreH OalikpiMajap, — eKiHIIi  Mep3iMje
KOHBEPTEPJIiK NMUIAKTHIH 3JCKTPOAKbIMAHBIH COMAJbl IIIaKIeH ToMeHieyiHnae Ne2-5 taxipuOenepinae
JKAKChl HOTHXKEJIEP KOPCETKEHI Typasibl MATIMIEITeH (TOMEHSTUINCH MUIAKTBIH KYPaMBIHIAFbl MBICTBIH
Kypambl 6,9-9,1%). CoiikeciHie, MbIC OOWBIHINA IIIAKTBIH ToMmeHzeyl 47, 5-54, 5 % xypaiasl. Byn
[UIAKTBIH OaJIKBITIIAJIAPBIH KYPBUIBIMBI JKOHE OJIapJIbIH (DU3UKAJBIK-XUMHUSUIBIK KACHETTEpPl TYypasibl
Ka3ipri YChIHBICTAPMEH COlKeC Kellesi.

Herizri ce3aep: 6ankpiMa, KemeHiaeHTeH, KOHBEPTEP IUIATHI, COJA IUIATHI, JIEKTPOAIKBITY

POSSIBILITY OF UTILIZING SODA SLAGS AT CONVERTING A MATTE
Abisheva A.K., Mutasheva G.S., Intykbaev A.M.

Almaty University of Power Engineering and Telecommunications, Almaty Republic Of
Kazakhstan

Annotation. Melting process conducted in the laboratory, have shown that during depletion of
converted secondary slag with the soda slag of electrofusion, the best results are obtained in the tests No
2-5 (the percentage of copper content in the lean slag is 6,9-9,1 %). Respectively, the degree of slag
depletion on copper makes up 47,5-54,5 %. It corresponds to modern concepts about a structure of slag
melts and their physical and chemical properties.

Key words: melting, depletion, converted slag, soda slag, electrofusion
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I'.P.bepren:kanosa, T.MayJieTyJibl
ANMaTUCHKHUM yHUBEpCUTET SHepreTUku U cBsizu, AO KbTY

KAYECTBEHHBIE 1 KOJIMYECTBEHHBIE XAPAKTEPUCTUKHU
OBPA30OBAHUSA BUOT'A3A U3 PAZHBIX OPTAHUYECUX OTXOA0B

AnHoTanus.Bek rio0anu3anuy BKITIOYaeT B ceOsi Bce acleKThl MOAJEpPKaHUs IKOJIOTUU
OKpyxatolen cpenbl. Ha cerogHsiluHuMid J€Hb OY€Hb BAXKHO MCIIOJIB30BAaTh BCE PECYPCHI A
pa3BuTHA BO30OHOBIsieMOH 3Hepruu. HaydHoe uccienoBaHue MpenHa3HAYEHO Ui ONpEAeIeHUs
CBOMCTB Omorasa, oOpa3yrolIerocsi U3 Pa3lIMYHbIX OPraHWYeCKHMX OTXOIOB. [ JaBHBIM 00pa3om
paboTa ObUIa OCHOBaHAa Ha aHA’POOHOM pPACHICIUICHUU OPraHMYECKMX OTXOJOB, KOTOPOE OBLIO
HCIIOJIB30BAHO JIJII KAYECTBEHHOW M KOJMYECTBEHHOW XApaKTEpUCTUKHU MeraHa. st ymydiieHus
KauecTBa OwWoraza BBITIOJTHEH XUMHYECKHH aHamM3 CcOpaXKHBaHUS OPraHUYEeCKHX OCTATKOB
CEJIBCKOr0 X0351CTBA U JKUBOTHOBOJICTBA.

Knrwueswvie cnoga: meran, Ororas, 0TXo/Ibl, aHAPOOHOE paciieryIeHue.

BBenenue

CeroJiHs W3BECTHBI aJIbTEPHATUBHBIC PECYpPCHl DHEPTHHM 3a CUET OOpPabOTKH OTXOJOB
NpuycaneOHbIX WK (PEePMEPCKUX XO3SHCTB, KPYIMHBIX >KUBOTHOBOTYECKHUX KOMILIEKCOB WIIH
NPEANPUITHI TI0 TIepepabOTKe CETbCKOXO3SMCTBEHHOW MPOIYKIIMU, TaK KaK OHHU SIBIISIOTCS
JOCTAaTOYHO KaJOPUHUHBIMHU peCypcaMu s epepaboTku Onora3a HaTypaJbHBIM ITYTEM.

EcrectBenHOe  Opo’keHHE  OpPraHMYECKOTO MaTepuajia MHKPOOPTaHM3MaMH  TIPH
aHa’POOHBIX YCIOBHUSAX TPHUBOAUT K 0Opa3oBaHUI0 Oworaza. AHa’poOHOE pacuierieHne
npeoOpazyeT OpraHMYeCKHil MaTepuan B OMoras, BO30OHOBIISIEMOE TOIUIMBO, KOTOPOE MOXKHO
WCIIOJIb30BaTh IS MPOM3BOJICTBA JJICKTPOIHEPIHM, TEIUIa WX TOIUIMBA JUIS TPAHCIIOPTHBIX
cpenctB. B mocnennue romel Anaerobic Digestion (AD) 0TX0I0B M OCTaTKOB W3 CEIBCKOTO
X0351MCTBAa M TPOMBIIICHHOCTH, MYHUIIMIAIBHBIX OPTraHUYECKUX OTXOJOB, OCAIKOB CTOYHBIX
BOJX M T. JA. CTAJ OJHUM M3 Hauboiee pPEHTAOETbHBIX MyTEeH BO300OHOBIISIEMON HHEPTHHU.
AHa’poOHOE paciieryieHue MO3BOJISET MCIOJIb30BaTh OMOTA3 NIl MPOU3BOJICTBA SHEPIHH, KaK
ANEKTPUYECTBO, TEIUIO M TOIUIMBO, C JOTIOJHUTEIBHBIMU 3KOHOMHUYECKHUMHU, YKOJIOTHYCCKUMU U
KIIMMaTHYECKUMH MTPEUMYIIECTBAMH.

B pomonmHeHne K SKOHOMHMYECKHMM BBITOJIaM OT IPOW3BOJICTBA JHEPIrHHM M TOIUIWBA,
yctaHoBkH AD o0ecrneunBaroT JOMOJHUTENbHBIE HKOJIOTHYECKUE MpPeuMyIecTBa (Hampumep,
YMEHbILIEHUE 3arpsi3HEHUs BOJAbI, MOYBBI M BO3AyXa © T.[I.). [paJullMOHHO HaBO3
HEMOCPEJCTBEHHO UCIOJB3YeTCS B Ka4eCTBE YIOOpEHUsl B CEIbCKOM XO3SHCTBE, YTO BBI3BIBAET
JKOJIOTHUECKHE TMpOoOJeMbl, 3arps3HeHHe BOJbI U OKpyxkawmeld cpensl. EcrecTBeHHas
Jerpajaiis HaBO3a MPHUBOJHUT K BHIOpOCAM MeTaHa M YIJIEKUCIIOTO Ta3a BO BpPeMsl XpaHEHUS.
AHa’poOHOE paclIerieHne CIMOCOOCTBYET CMSTUEHHIO 3araxoB, CBSA3AHHBIX C XpaHEHUEM U
pa3noKeHUuEeM HaBO3a, U yIaJseT MaTOreHbl, KOTOPhIE MOTYT MPEACTABIATh 3HAUNTENbHBIN PUCK
JUIS 37I0pOBBSI YellOBEKa M >KMBOTHBIX. JlUrecTar W3 MPOM3BOJCTBA OHOra3a Bce elle MOKHO
WCIIOJIb30BaTh B KadyecTBE yMOOpEeHHs, KaK M HaBO3, C TAaKUM K€ COJIepP:KaHHEM MHUTATEIbHBIX
BEIIECTB, KaK M HABO3. DTO MPHUHOCUT MIOMOJIHUTEIbHBIE APKOHOMUYECKHUE BBITOJBI 32 CUET
COKpAIl[EeHUs] HUCIOJb30BaHUS XUMHUUYECKUX YIOOpeHHii Ha (QepmMax U COKpalleHUs CTOKa
MUTATENbHBIX BEIIECTB U MMO3BOJISIET N30€KaTh BHIOPOCOB METaHa.
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Metoposorus

AnaspoOHOoe pacmieruienne (AD) mpenactaBiseT CcOO0OM  CIIOXKHBIM  OMOJIOTHYCCKUN
poIiece, B KOTOPOM OPraHMYECKOEe ChIpbEe MpeBpalnaeTcs B «ouoras», cmech merana (50-75%),
nsyokucu yriaepoga (30-40%) u apyrue koMmoHeHThl (auarpamma-1)[1-2]. CuHTe3upoBaHHBIM
OWora3 HCIIOJIB3YeTCSl Ui TEHEpaly TeIula W JJISKTPUYECTBA. YCTaHOBKa 00ECIIeYMBACT
anekrpudeckyro dhdekruBHOCTE 33% U TemoByro 3ddektuBHOCTE 45%. Wcmons3ys AD,
MOXXHO IpEBpaIllaTh CTOYHBIC BOJBI W3 psja OTpacield B IOJIE3HBIC MOOOYHBIC IPOJYKTHI,
0coOeHHO Ouoras, IICHHOE TOIUIMBO, KOTOPOE MOXET OBITh HCIOJIb30BaHO IS OOCCIICUCHMS
TEIUTa, AJIEKTPOIHEPTHH. TUIMUYHBIMU OTPACISIMUA IPOMBIILICHHOCTH CO CTOYHBIMH BOJAMH,
nmoaxoaamuMu it AD, SBISIOTCS CEIbCKOXO3SMCTBEHHBIE TPOAYKTHI (caxap, KapTodels,
KpaxMaj, JIpOXKH, MEKTHH, JHMOHHAs KHCJIOTa, KOHCEPBHBIC, KOHJIUTEPCKUE, (PPYKTOBBIC,
OBOII[HBIC, MOJIOYHBIE, XJIe000YIIOUHBIC, MEIBHHIIBI I OJMBKOBOTO Macia), (IMBO, COJIO,
0€3aJIKOTOJIbHBIM HAaNHUTOK, (PYKTOBBI COK, BHUHO, KO(Q€), CIUPTOBBIE 3aBOJAbI CHHUpPTa
(caxapHBIIi COK, Menacca CaxapHOTO TPOCTHHKA, cCaXapHas CBEKJIa, BHUHOTPAJHOE BHHO,
BUHOMATEpUaJbl, 3€pHO, (PYKTHI), IEJUIIOI03HO-OYMaXHOM HPOMBILUIEHHOCTH (Oymara amis
nepepaboTKH, MEXaHUYECKas IEeJUTI0N03a, CYyIb(OUTHAS LEJUTI0I03a, COJIoMa, TPYIIH) U JIpyrue
pasHble 00JacTH (XMMHYeCKHe, (apMaleBTHUCCKUE, WIIOBBIC IIEJIOYHBIC, MYHHUIIHIIATbHBIC
CTOYHBIC BOJIBI, BBIMICITAYNBAHAE MYCOPHBIX CBAJIOK, KHCJIOTa MUHHAS BOJIa, MUKPOBOJIOPOCITH,
MaKpOBOJIOPOCIIH | T. 1.). pyrue cyOcTpaThl MOCTYIAOT OT JKUBOTHBIX ()epPMEPCKUE XO3SICTBA
(CycrnieH3un KUBOTHBIX, HABO3 KPYITHOI'O POraTOro CKOTa, CTOYHBIC BOJBI CBUHEH W HABO3 U T.

Cpeonuii cocmae ouozaza

1% 1% 29

AmMmuak (NH3)
® CepoBogopoz (H2S)
B Yraekucsubii ras (CO2)

B MetaH (CH4)

Bogopog (H2)

).
Huarpamma - 1. Cpennuii coctaB 6uorasa

buoraszoBsle KOHCTPYKLIMH, TMepepadaThiBalONIMe TMEpPEerHoi, cuuTaloTcs Haubolee
AIIEMEHTAPHBIMU I KOHCTPYKIUNA. MUKpPOOPraHU3Mbl, y4acTBYIOIIUE B OPOKEHUH, MOCTYHAIOT
B HABO3 C KHILIEYHOIO TPAKTa KUBOTHBIX, U UX HE TpeOyeTcs MOMOIHATH K OTXOJaM C ILEJbI0
(dopcupoBaHHs TpoIEcca pacmaia, B OTIUYHE OT OMPEICNEHHBIX THUIIOB PAcCTUTEIHHOTO
Matepuana. Kpome Toro orcyrcTByer moTpeOHOCTh B PEAKTOpe TUAPOIH3a, YTO yYUUTHIBAETCS
JUIsl ITUYbEero nomera. C 1eNbio IpeI0CTaBICHUS KU3HEACITENbHOCTH U ONITUMAIIBHOTO POCTa
a0COIOTHO BCEX MHKPOOPraHU3MOB M3HYTPU pEaAKTOpa CIEAyeT MOICPKHBATH KOHKPETHBIC
ycnoBusi. HeoTbemiembiMu (AaKTOpaMH, BIUSIONIMMHU Ha YAauyHOE pa3pylIeHHE MaTepuana,
CUUTAIOTCS:
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— aHadpOOHOCTH Tpolecca — KATETOPUYECKH HCKIIOYACTCS KOHTAKT OaKTepuil C
KHCJIOPOJOM, YTOOBI MOMYJSAIUS MHUKPOOPTaHU3MOB YBEJIMYMBajach. B 000pymoBaHUSIX 3TO
MPEIYCMOTPEHO B MEPBYIO OYepe/ib;

— BIIQKHOCTB — JUIS KHU3HENEATETLHOCTH MUKPOOPTaHU3MOB HCKIIIOYUTEIHHO HEO0X0[uMa
BIIQJKHAS Cpeia;

— TemIeparypa — B CHCTEME HEOOXOIMMO KOHTPOJIMPOBATh TEMIIEPATYpPHBIH PEKUM B
unTepsane 35— 50°C 11 coXpaHEHNMS KU3HEICATEIHHOCTH OaKTEpHii;

— ypoBeHb pH — XUMHUYECKHE pEaKIUU MPOXOJAT MPH PA3HBIX YPOBHSIX KHCIOTHOCTH,
3aBHCANINX OT BUJA Oakrepun. CMeHa KUCIIOTHOCTH CPEbI Ul KHCIO0TOOOpa3yromux 0akTepuit
TIOBJIMSICT HAa OAaKTEpHH, BHIPA0ATHIBAIOIIME METaH, M ITOATOMY HEOOXOIUMO IO KUBAThH
HelTpanpHyto cpeny pH=7;

— mepuoj; OpOKeHUsI — BpeMsi OPOXKEHHsI, TO €CTh MEPHO HAXOXKIACHUS OPTraHHYECKOTO
CBHIPBSI B PEAKTOpPE HANPSAMYIO BIHMSET Ha KOJUYECTBO BBIpadaTbiBaeMoro meraHa. Ilpu sTom
HY)KHO YyYUTBIBaTh, YTO MPeOBIBaHWE TOCIE JOCTMKCHHS MaKCUMAJIBHOW CKOPOCTH BBIXOJA
MEeTaHa SKOHOMHYECKH HE IIeJIeCO00pa3HO, TaK Kak CKOPOCTh MOHU3HUTCS W JOCTUTHET
MHUHHAMYMa;

— paBHOMEpHas mojada cyOcTpaTa — >KH3HEIESTETbHOCTh MHUKPOOPTaHHU3MOB CO3/aeT
MMUTATEIILHYIO CPey JUIS JPYTUX TPYII OaKTEepHid, KOTOPhIC OTIMYAIOTCS BHYTPCHHHM IUKIIOM
oOMeHa BemecTB. HeoOXoquMoO KOHTPOJMPOBATh MOJAa4yy ChIpbs, YTOOBI BCE BUIbI OaKTEpHii
yCIIeBaIM CBOEBPEMEHHO TIPOW3BECTH MHTATEIBHYIO cpeay s Apyrux. Jias  asTtoro
paccuMThIBaeTCS BpeMsl IOJAa4d OTXOJIOB 3apaHee W TEePHUOJUYHOCTh MPOTPAMMHUPYETCS
aBTOMaTHyecku. BecromoraTenbHble BelecTBa 0€3 UCKIIIOUEHUs JOJKHBI 3apaHee COJIepiKaTheCs
B cyOcTtpaTe: BHUTaMHHBI, PACTBOPUMbBIE COEIMHEHUS a30Ta, MHUHEPAJIbHBIE AIIEMEHTHI,
MUKpORJIEMEHTHl U B BEChbMa MaJCHbKOM KOJIMYECTBE HeJerkue MeTauibl. JKenes3o, koOanbT U
BOJIb()paM HY>KHBI OaKTEPHUSIM C IEIBI0 CO3/ITaHUS YH3UMOB;

— pa3Mep 4YacTHUI] — pa3Mephl ChIPbs BIMSIOT Ha CKOPOCTh METaHOOOpPa30BaHHUA, MOTOMY
yTOo OOJIee MEJKHE YacTHIBI OBICTpee pa3iaralTcs IO BIUSHUEM OakTepuil. ITO
MOCHOCOOCTBYET  MOHIKEHHIO  Tepuoja  OpOKEeHHMs M YBEIMYEHHIO  CKOPOCTHU
MeTaHooOpa3oBanusa. Heo0xoqumo n3MenbueHue Colphs 0 MOJIa4H B PEaKTop;

— TepeMelIMBaHue — JUIsl BBIBEIEHUS M MOJJEp)KaHUsA CYyOCTpakTa B IOJBHXKHOM
COCTOSTHUM HEOOXO0AMMO MEePEMEIINBATh - TO KOHTPOJIUPYETCS MPU MOMOIIN MEIIANOK;

— CcTaOWJIBHOCTh IMpoliecca — OakTepuM MNPUCHOCAONIMBAIOTCS K OKpYXKarolle cpene.
N3menenust (iaopel JOMKHBI OBITH MOCTENIEHHBIMHU JUIsI COXPAHEHHUS METaHOOOpa30BaHUA.
[Iponykr Ouonormyeckoil oOpabOTKM cyOcTpakTa — OMOTa3, KOTOPBIM COCTOMT U3 METaHa,
YIJIEKHUCIIOTO ra3a, CepoBOI0poaa U Bojopoa [4].

MarepuaJbi

HHOBaIMOHHBIE TEXHOJOTHHM TMPEJOCTaBISIOT BO3MOXKHOCTh CHHTE3UPOBATh OMOTa3 u3
TMOOBIX BUJOB OPraHMYECKHX OCTAaTKOB: IEPETHOM, KOPM, OTXObl CEIhCKOTO XO3SiiCTBa U
’KMBOTHOBOZICTBA. OOBIYHO C TOHHBI HABO3a KPYHHOTO POraToro CKOTa BBIXOAHT 50-65 M3
Ouorasza, obOnagaromiero B coOcTBeHHOM cocrtaBe 60% Mertana. C  pa3iM4HBIX THIIOB
SHEpPreTUYeCKUX PACTEHHH BBIBOJ TOPIOYEr0 CHOCOOEH JOCTUraTh BIUIOTH 10 150-500 M3 ¢ 70
nporenToB  MeraHa (tabm. 1) [1-3]. Hawmbonbmee umcno OGuoraza 1300 M® BO3MOKHO
npuobpectu ¢ 1 T 300JI0THYECKOTO KHUpa, UMest B cCOOCTBEHHOM cocTaBe 10 87% Merana [1].
JIpyruM Ce30HHO BOCCTaHABIMBAEMBIM PECYPCOM C II€TIbI0 M3TOTOBJIEHUS OMOTa3a U y1oOpeHui
CUMTAeTCsl PacCTEHHEBOJCTBO MMeroIee OOJbIION 3HepreTrHueckuil noreHuuan. B EBpomne ¢ 15
ThIC. OMOTa30BBIX CTAHUUH MOJOBUMHA (DYHKIMOHHPYET B MauWCOBOM CHJIOCE, YTO CUHUTAeTCs
OJIHUM M3 0oJjiee MHOTOOOEIIAIoNMX THIIOB MOCTHOrO MaTepuana Jjisi o0paboTku. Pacrenue
TpeoCTaBlseT HEMIoXoi c6op ¢ TekTapa u BbIBOA Tasa ¢ 1 T otk g0 220 M3 . Heo6xoaumo
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BBLICIWUTL TO, YTO JISA BbIpalllUBAHUA SHCPIrETUYCCKUX HI/IBI/IJII/ISaI_[I/Iﬁ PECYPChI HC TPATATCA, TaK
KaK pCaKTOPhI UX ACIA0OT 3a0JJHO C ra30M.

TaGnuua 1
Monyvaemeild ofsem Guozaza ¢ 1 m UcxodHO20 CLIpLEA
HavmeHoBaHWE CaIpLA Oftem nonysaemoro Buoraza, Mo Copep#aHue Metana, 8 %, B buoraae

Haeo3 KpynHOrMo poOraToro ckoTa 50-60 60

CBWHON HaBO3 55-65 &0

MomeTt Hecywex, usnnaT v GpoAnepoe

NP KNETOMHOM COOSpKAHMM 130-140 &0

MomeT Hecyllexk, UMNNAT ¥ GpoAnepos ¢

NoOACTANKORA 80 &0

MpoaykTel GOAHK B KMBOTHOBOACTES 300 65

HMBOTHLIA ®Wp 1300 a7

CunocHan Kykypyaa 220

BoTtea cBEKNbI 200 54

PaanuuHele Buasl Tpase 250

PasanuuHee BUOL SHEPrETWYECKMXY pac- -

TEHWA 150-500 70

TaBnuya 2
Yemeipe smana npouecca GpoweHUn
JTtank I Il I IV
Mpouecec Magponua MNoBbiWeHWE AleTatoreHHas cra- ObpazoBaxne
KHCNOTHOCTA ansA MeTaHa
BakTepui AapobHblE TMAPONW3HBIE KuenotooBpaayowme Baktepui MeTtanosaswie
BakTepuu BakTepue obpasyowpe DakTepum
YEEYCHWO KWENOTY
Brixon MoHocaxapuakl, aMWHD- OpraHK4ecKre KWCNOThI, YKCYEHAA KWCNoTa, MeTaH, ABYOKMCH
KMENOTE N MWPHEIE ABYOKKHCE OByORWCh yTRepoaa, | ynepoja, soaopon
KMENOTE yRepoaa BOAopOa

Pe3yabTaTsl
Opranuyeckye OCTaTKM HMMEIOT  CJIOXHBIM  COCTaB, IMO3TOMY TPYAHO  HaiTH
MOCJIEIOBATEILHOCTD IPe00pa3oBaHus, HO B OOIIEM BHJIE XMMUYECKHE PEAKIHMHU TJIaBHBIX
peoOpa3oBaHUil BBITISAAT TAKUM 00pa3oMm:

Yrwsoma  + Hy) —= 3 CH; * 300, (1)
Hupwt + H,O —== 2CH, * OO (2)
Venesomt  + HO —»=2 CHy ~ 00, *Hy8 *NH; <00y (3)

be3 KoHTaKkTa ¢ KHCIOPOJIOM MHUKPOOPIaHU3MBI IepepadaThIBAlOT OPraHMYECKUE OTXO/bI B
HaTypaJbHO CHHTE3MPOBAHHBIM METaH - IPOIYKT JKU3HEACATeIbHOCTH OakTepuil. Beiienstorcs 4
srana OpoxeHus [4, 5], KOTOpble OTIMYAIOTCS Ppa3HbBIMU TpynnaMmu Oakrepuil (Tabm. 2).
HauvanbHass cragus - ad’poOHbIe OakTepuud - 0OpU  MOMOUIM (EPMEHTOB pa3pyIIalOT
BBICOKOMOJIEKYJIIPHBIE OpPraHMYECKHE COETUHEHUS Ha MOHO-COCTABIISAIOIIME: MOHOCAXapHJIbl,
aMHHOKHUCIIOTBI, kUpHble Kuciotel u H20 [5]. Ha Bropom »3Tame TruUIpoJIM3HBIE
MHUKPOOPraHHU3Mbl PpACIIEIUIAIOT UX Ha 0Oojee Maible BOJOPAacTBOPUMBIE CcOeqUHEHus. B
pe3yabTare THAPOJIU3a 00pa3yloTCs MOHOMEpHI, KOTOpBIE pa3JeNsloTCs Ha OTAETIbHbIE
coequHeHus. Ha crmemyromeM  Tame  MOJEKYIbl  MOJBEPraioTcs  PacHICIUICHHI0 €
KHUCIOTOOOpa3ylomMMHl  OakTepusiMH, TaKKe 3[eChb MPHUCYTCTBYIOT  MHKPOOPIraHU3MBI,
MUTAIONIUECS KUCIOPOOM, KOTOPBIE CIIOCOOCTBYIOT COXPAaHEHHUIO aHAIPOOHO Cpeibl.

KucnotHeIMU OakTepus MU CUHTE3UPYIOTCS:
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— Kap60HOBBIe KHUCJIOTHI: yKCYCHaSI, MypaBBI/IHaSI, MacJisiHasd, HpOHI/IOHOBaSI, KaHpOHOBaSI nu
MOJIOYHASI,

— KHCJIOPOJIHBIE OPraHWYeCKHUEe COCIUHEHHS: METAHOJ, 3TaHOJI, MPOIAaHOJ, OyTaHoI,
FJH/IIIepI/IH " ali€TOH;

—ra3el: CO2, H2S u NH3.

Peakuust paciierieHus MOHOCaxapuaa KHUCIOTOOOpa3yIONMMHU OaKTepHsIMHU Ha MPUMEpE
TJIFOKO3HI ©

CH,0p —»=CGHOH ~CHCOOH 200, *2H,  (4)
GHOH + H,0 —» CH;COOH +2 H, 5)

KucnorooOpa3zyromuye MHUKpOOpPraHM3Mbl M3 KapOOHOBBIX KHCIIOT CO3Jal0T HadajbHbIE
MOJIEKYJIbl CHHTE3a METaHa: YKCYCHYI0 kucaoty, CO2 u Bomopos. [ xKU3HEe1eATEIbHOCTH 3TUX
OaxkTepuil HEOOXOJMMO KOHTPOJIUPOBATh TEMIIEPATYPHBIN PEXKUM CPEIbI.

I'maBHasg cragus mnpeoOpa3oBaHUsl KAapOOHOBBIX COEIMHEHUN  OCYLIECTBIISIFOTCS 2
rpynmnaMu MUKpoopranu3smoB. OcHOBHasl rpynna OakTepuil CHHTE3UpYET aleTaT ¢ BOJOPOI0M:

C:HCOOH  + 2 HyO —= CH,O00H + 00, 7 iH, (6)

Bropas rpymnma OakTepuil CHHTE3UPYIOT ameTarT ¢ OPUMEHSIOT BOJOPOJ  JUid
OKHUCJIMUTEIbHO-BOCCTAHOBUTENIBHON peakluu Yyriekuciaoro raza. B pesynabTare oOpasyercs
anerar:

200, 4 H,—» CH;OO0H +2 H0 o

B 3aBepmaromieii craiuy CUHTE3UPYETCS METaH, YIJIEKUCIBIM ra3 u Boja. Beiaensercs
90% Bcero merana, 70% 13 KOTOPBIX MPOUCXOIUT B PE3YJIbTATE PACILEIUICHHS alleTaTa:

CH;000H —= (H, + (0 (8)

Mertan o0pa3yeTcs 3a CUeT OKHCIUTEIbHO-BOCCTAHOBUTENBHOMN peaKIIUU YrIIEKUCIOTO
rasa:

0, +4H, —» (Hy +2 HO (1)

Tpetuit sTan onpeaenseT MHTEHCUBHOCTh METAaHOOOPA30BaHUs. DTO MEIJICHHO pacTyIlue
MHUKPOOPIraHU3Mbl, KOTOPbIE CHJILHO YSI3BUMBI K OKpY)KaroIllel cpeie.

BriBox

AnarpobOHasi mepepaboTka HaBO3a CHMKAET BBHIOPOCHI YIIIEKHUCIIOTO raza B arMocdepy,
HCKIIFOYasi BEIOPOCHI METaHa M3 €CTECTBEHHOI'O PassIoKEHUs BO BpeMs XpaHeHus. [IpumeHeHue
HABO3a B ILIEJSAX MPOM3BOJICTBA OMOra3a M SHEPTUHM CBOAUT K MHUHHUMYMY HCIIOJIb30BaHHE
HCKOIAeMOT0 TOIUIMBA M TEM CaMbIM CIIOCOOCTBYET YMEHBIIIEHUIO BHIOPOCOB MAPHUKOBBIX Ia30B
U APYTUX 3arpSA3HSIOMINX KOMIIOHEHTOB.

LenecoobpazHoe mnpumMeHeHHe OOOpPYIOBaHUSA, CO3/JaHHE HOBBIX pa3pabOTOK s
YIYYIIEHHUs] TMpOLEecca CUHTE3a OPraHWYECKUX OTXOJOB M TOJYYEHHS BBICOKOM CKOpPOCTH
METaHOOOpa30BaHUs TIO3BOJSAT TMPABUIBHO HCIONB30BaTh CHIPhE CEITBCKOTO XO3SICTBA U
KUBOTHOBOJICTBA, OJTHOBPEMEHHO COXPaHSss IKOJOTUYECKYIO 0OCTaHOBKY.

MopnepHu3aiusi OUOTA30BBIX PEAKTOPOB MPHBEAET K BBICOKMM TEMIIAM BHEIPEHUS
NbTEPHATHBHOTO Ta30CHAOKEHUS B HE Ta3U(PHUIMPOBAHHBIX paliOHAX M TOCIOCOOCTBYET
COXPAHEHHUIO PKOJOTHYECKON CTaOUIBLHOCTH, YTO OTKPOET MyTh K YCTOWYMBOMY Pa3BUTHIO.
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OPTYPJII OPTAHUKAJIBIK KAJIJIBIKTAPIAH CUHTE3AEJITEH BUOT A3/IBIH
CAHJIBIK JKOHE CANAJIBIK CUTIATTAMACKI

JKahannany 3amaHbl KOpIIaraH OpTa SKOJOTHUSACHIH CaKTay acHeKTUIepiH KaMTHAbl. byriHri KyHi
YKaHAPTBUIATBIH SHEPTUSHBI JAMBITYy YIIIH KOJIIAFbl pecypcTapAbl TOJIBIKTAl MainanaHy ere
MaHb3IBL. FBUIBIME 3€pTTE€y KYMBICHI OPTYpJi OPTraHMKAJIBIK KaJIbIKTapAaH CHUHTE3ACITeH
OMOTa3/bIH KacHETTepiH aHbIKTayFa apaHanFaH. OpraHUKaJIbIK KOCBUIBICTAPABIH aHa3pPOOTHI
BIIBIpAY HETI3iH/Ie METaHHBIH CalajblK JKOHE CaHJBIK KAacHUeTTepl CcHmarTaiabl. buorasmsiH
camacelH apTTBHIPY MakcaThlHAa aybul IapyalibUIBIFBl JKOHE Maj IIapyamlblUIbIFbIHBIH
OPraHUKAIBIK KIIBIKTaphIHA XUMHUSIIBIK AIIBITY aHAIHU3bBI JKaCaIIIbI.

QUANTITATIVE AND QUALITATIVE CHARACTERISTICS OF BIOGAS
PRODUCTION FROM DIFFERENT ORGANIC BIOMASS

The age of globalization includes all aspects of supporting ecology of environment. Nowadays it
is important to use all sources for the development of renewable energy. Scientific research is
intended to determine the properties of biogas, which was formed from various organic wastes.
The work was mainly based on anaerobic digestion of organic wastes, which was used for
determining qualitative and quantitative characteristics of methane. Chemical analysis of the
fermentation of organic remains of agriculture and animal breeding has been performed to
improve the quality of biogas.

60



Becmnuk Anmamunckozo ynueepcumema ynepeemuru u ceazu. Ne4(3) (43)2018

MPHTMH 44.01.94+52.47.19
®.P.Kannayiaerosa, A.C.berumberoBa, E.H.Amunpumoer
ANMaTUHCKUM YHUBEPCUTET SHEPIETUKH U CBsI3H, I'. AnmaThl, Kazaxcran

BJIUAHUE BBIGPOCOB ABTOTPAHCIIOPTA HA OKPYXAIOIYIO CPEY
r. LIBIMKEHTA

AnHoTanus. B Hacrosimee BpeMsi OCHOBHOW TNPUYMHOW SKOJOTHYECKOrO HEOIAromoydust
OONBIIMHCTBA KPYMHBIX HACEICHHBIX ITyHKTOB SBISIETCS aBTOMOOWIIBHBIM —TpaHCIOPT. MoJenbHOi
TUIOIIAIKOM DKONOTMYECKUX WCCIIEOBAHUI IO BO3JCHCTBUIO BEIOPOCOB OT TEPEIBUIKHBIX HCTOYHUKOB
Obul  BbIOpaH rTopox IIeiMkent OOIIee KOJWYSCTBO AaBTOTPAHCIOPTHBIX cpeactB 1o  HOxHo-
Kazaxcranckoit obnactu, npuxonsmmxcs Ha oo 1. LeiMkenTa cocraBmnsier 46,5%. Topox IlIpiMkeHT
SIBIISIETCSI OJJHMM M3 CaMbIX T'YCTOHACEJICHHBIX ToponoB Kazaxcrana ¢ OONBIIMM YHCIIOM aBTOMAIUH W
MHTEHCUBHBIM TPAHCIOPTHBIM JIBHKEHHEM, YTO HEU30EKHO OCIOXKHSIET IKOJIOTHIECKYIO cuTyanuro. Jis
MIPOBENICHHUS IKOJIOTHYECKOW OICHKH 3a COCTOSHHEM aTMOC(EpPHOro BO3JyXa Ha TEPPUTOPHUU TOpOja
ObUTH TPOBEIEHBI 3aMepbl OCHOBHBIX 3arpsA3HSIONINX BemiecTB. Ha cTammoHapHBIX MOCTax ropoja, riae
MPOBOMIINCE HAONIOJCHUST 32 COCTOSHHUEM 3arps3HEHUsi aTMOCEpPHOro BO3/yXa, OBUIM ONpeNeieHbl
CIIEMYIONIHE TIOKA3aTeIN: B3BEMICHHBIC YACTHITHI (ITBUTh), B3BEIICHHBIE YacTHIHI PM-2,5, B3BeEIICHHBIC
yactuilsl PM-10, 1uokcH cepbl, pacTBOPUMEIE CYIb(AThI, JUOKCHJT YIIIEPOAa, OKCUJT YIIIepo/ia, TUOKCH]T
a30Ta, OKCHJI a30Ta, 030H (MPU3EMHBIN), CEpOBOIOPOA, PEHO.

KiioueBble ciaoBa: BBIOPOCH OT aBTOTPAHCIOPTa, aTMOC(HEPHBIM  BO3AYX, 3arps3HSIONIHNE
BEIIIECTBA, UHJICKC 3arps3HEHHs aTMOC(EpHI.

3a mocnemHuEe JCCATHICTHS HACEJICHHE COBPEMEHHBIX TOPOJOB HCIMBITHIBAET BCE
BO3PACTAIONIYI0O AHTPOTIOTCHHYIO Harpy3Ky (aKTOpoB pa3jM4HONW MPHUPOJB, B OCHOBHOM,
XUMUYECKOH M (Quznueckoi. B Hacrosmee BpeMss OCHOBHOW NPHUYMHON 3KOJOTHYECKOTO
HeOmaronoy4nsi OOJIBIIMHCTBA KPYIMHBIX HACEJIEHHBIX ITYHKTOB SIBJISICTCSI aBTOMOOWJIbHBIN
TpaHCHOpT. EKerogHelii MPUPOCT MHPOBOTO aBTOMOOWMJIBHOTO ITapKa COINPOBOXKIACTCS HE
TOJBKO WHTCHCHBHBIM 3arpsi3HCHHEM TPHU3EMHOTO CJIos aTMOC(HEpHOro  BO3Ayxa, HO |
BBICOKMMHM YPOBHSMH IIIyMa B 30HAX MPOXKHBAHUs YeJoBeKa. Eciy B mpeaplayliue roibl
ABTOMOOWMJIBHBIN TPAHCIIOPT PACCMATPUBAIICS YUYCHBIMH KaK OJHMH U3 MHOTHUX HEOJIarompHsATHBIX
(akTOpoB, TO B HACTOsIIEe BpeMs BO MHOTHUX TOpOJiaX OH 3aHMMAaeT BeAyllee IMOJIOKEHUE.
OToMy CIOCOOCTBOBAJIO €XKETOJHOE YBEIUYECHHWE YHUCICHHOCTH AaBTOMOOWIICH, MpUMEHEHUue
STUJIMPOBAHHOTO OEH3MHA, OTCYTCTBUE [OJDKHOTO KOHTPOJIA 32 TPAHCHOPTOM U HEAOCTAaTOK
COOTBETCTBYIOIIUX 3aKOHOJATENIbHBIX aKTOB MO JAHHOMY BOIIPOCY.

I'opon HIbIMKEHT sIBISIETCS OJHUM M3 CaMbIX T'yCTOHACENIEHHBIX ropojoB Kazaxcrana c
OOJIBIIIUM YHCJIOM aBTOMAIIMH M WHTEHCHUBHBIM TPAHCHOPTHBIM JBH)KCHHEM, YTO HEH30€kKHO
OCJIOJKHSET JKOJIOTUYECKYIO CUTYAIHIO. Crnenuuka MO ABHIKHBIX HCTOYHUKOB
aBTOTPAHCHOPTHOTO 3arpsi3HeHus B T. LLIbIMKeHTe nposiBisercs B:

- BBICOKHX TE€MIIaX POCTa YHCIEHHOCTH aBTOMOOMIIEH TI0 CPAaBHEHHIO C POCTOM KOJIMYECTBA
CTallMOHAPHBIX UICTOUYHUKOB;

- IPOCTPAHCTBEHHOM paccpeoTOUEHOCTH aBTOMOOUIIEH 10 BCEH TEPPUTOPHUH TOPOJA, YTO
co3aet oOuIuii MOBBIIEHHBINH (POH 3arps3HeHus aTMochepsl;

- pacmpoOCTpaHEHUH 3arpsI3HAIONINX BEIIECTB OT aBTOTPAHCIIOPTA KaK BAOJb TOPOT, TaK U B
KUJIBIX paiioHax (aBTOMOOWIIH 3aMOJTHSIOT BCE MECTHBIE MPOE3/IbI U JBOPHI KUJION 3aCTPONKN);

- 0oJee BBICOKOM TOKCHYHOCTH BBIOPOCOB aBTOTPAHCIIOPTA MO CPaBHEHHUIO C BHIOpOCAMH
OT CTAlIMOHAPHBIX UCTOYHHUKOB;

- CIIO)KHOM TEXHUYECKON peanu3alii CpPEeICTB 3alUThl OT 3arpsi3HEHUN MOJABUKHBIX
HCTOYHUKOB;
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- HU3KOM DACIIOJNI0KEHUHU UCTOYHHMKA 3arpsi3HEHUS OT 3€MHOM NOBEPXHOCTH, B PE3YJIbTATE
4ero OTpabOTaHHbIE Ta3bl AaBTOMOOMJICH CKAalIMBAIOTCS B NPU3EMHOW 30HE M ciabee
paccenBarOTCsl BETPOM 110 CPABHEHMIO C BEIOPOCAMU OT CTALlMOHAPHBIX UICTOYHHUKOB.

[IpupocT napka auuHOTO aBTOTpaHcnopra ysenuuuics B I. llsivkent ¢ 2009 mo 2014 rr.
Ha 11,5%, xonmyecTBO aBTOTPAHCIOPTHBIX MOTOKOB 3a MOCHEAHME 2-3 roja 3HAYUTEIbHO
Bo3pocno. Ilo manHbiM VYhpasnenus npopoxkHod mnomuuuenr JIBJ r. IllsiMkenta oO6miee
KOJIMYECTBO ABTOTPAHCHOPTHBIX CPEACTB, 3aperMCTPUPOBaHHBIX B ropoae Ha 2017 rog,
cocTaBisieT 154 ThIC., IPU ITOM €XKETOAHBINA MPUPOCT COCTABIAET 0KOJIO 10 ThIC. aBTOMOOMIICH B
roja. B nienom mo ropoay skcrmyarupyetcst 6onee 170 ThiC. €IMHUI aBTOTPAHCTIOPTA, C YYETOM
MHOTOPOJHMX U TPAH3UTHBIX. [0 MMeromuMest TaHHBIM KOJMYECTBO MHOTOPOIHETO TPAHCIIOPTA,
€XKeJIHEBHO Bbe3xkarollero Ha reppuroputo lIsiMkeHTa, B cpeqHeM cocTaBisieT okoyio 20 ThIC.
€IMHULL.

Oco0OeHHO HeraTMBHO BIIMSIHME SKCIUTyaTHPYEMOTO TpaHCHOpTa craporo oOpasma (Ha
CEeroJiHs UMEIOTCS 3ampeThl Ha ux BBo3 B PK), B KOTOpOM yneiabHbIE BHIOPOCH! 3arpsA3HSIOMINX
BEIIECTB OTPAOOTaHHBIX I'a30B 3HAUUTENIBHO MPEBBILIAIOT yJIENbHbIE BHIOPOCHI HOBBIX MOJIENEH
aBTOTPAHCIOPTa, 0COOEHHO MO OKCUIAM Yriepoaa.

l'opon HIpIMKEHT sIBiIsSIETCS OAHUM M3 Pa3BUTHIX MPOMBINIIEHHBIX eHTpoB KaszaxcraHna c
OOJBIIUM KOJMYECTBOM Mpeanpuatuid. CTaimoHapHBIMU MCTOYHUKAMU 3arpsi3HEHUS €XKET0/IHO
B atMocdepy ropoaos KOxxunoro Kazaxcrana BeiOpacsiBaetcst 170 ThIC. T. BpEAHBIX BEIIECTB, 3TO
B OCHOBHOM TMpEANPUATUS DHEPreTUKH, METAJUTypruu, HePTEerazoBoil NPOMBIIIIEHHOCTH.
Onenka o0mux BBIOPOCOB BpEeAHBIX BellecTB B arMochepy B ycinoBusx ropoja lllbimMkenra,
MOKa3bIBa€T, YTO COOTHOIIEHHWE KOJIMYECTBAa BPEAHBIX  BEIIECTB, BBIOPACHIBAEMBIX
CTallMOHAPHBIMU  MCTOYHUKAMU K KOJMYECTBY BpEAHBIX BEILECTB, BbIOPACKIBAEMBIX
MepeABMKHBIMU MCTOYHHKAMU B CpeaHeM 3a roj coctaBimsier 1 k 4,5; T.e. BBIOPOCHI OT
MepeIBUKHBIX UCTOYHUKOB B 4,5 pa3a 00Jibllie BBIOPOCOB OT CTAIIHOHAPHBIX HCTOYHUKOB.

Poct BEIOpOCOB 3arps3HSIONINX BEHIECTB B aTMOC(EPY CBSA3aH B OCHOBHOM C YBEJIMYEHHEM
KOJIM4ecTBa aBTOoTpaHcmopra B ropoae lllpiMkente. OOliee KOJMMYECTBO aBTOTPAHCIOPTHBIX
cpencts no FOxxno-Kazaxcranckoi obnactu, npuxoasiuxcs Ha oo T. [llbiMkenTa cocraBisieT
46,5%. Oco0Oyl0 TpeBOTY BBI3BIBAET HEYAOBICTBOPUTEIBHOE TEXHUYECKOE COCTOSHUE
aBTOTpaHCHoOpTa. BpIOpOCBI OT aBTOTpaHCIOPTa W3-3a  HEYAOBIETBOPUTEIBHOIO  €ro
TEXHUYECKOTO COCTOSIHUS MPUBEIHU K MPEBBIIIECHUIO MPEAETbHO-A0MYCTUMBIX KOHIIEHTPAIUH 1O
cBuHily u ¢opmanpaeruay. Crokupmiasics HeOJIarompusiTHas SKoJorudeckas oOCTaHOBKA
TpeOyeT pa3paboTKK KOMIUIEKCHOTO MOX0/1a K OLIEHKE COCTOSIHUS OKPY’KaIOIIEeH Cpe/ibl ropo/a.

JlJis 3KOJIOTUYECKOM OIICHKH 3a COCTOSHUEM aTMOC(EepHOro BO3JyXa Ha TEPPUTOPHH
PecniyOnuku Kazaxcran nabmiozeHust npoBosiTcs B 49 HaceleHHBIX MYHKTaX PECIyONMKH Ha
146 mocrax HabOmrOIEHUI, B TOM 4YHCIe Ha 56 cramuoHapHbIX nmocrax [1]. Ha cramumonapHbIx
MOCTaX 3a COCTOSIHUEM 3arpsi3HEHHs aTMOC(EepHOro BO3JAyXa OMNPEAENSIOTCS CIEAYIOIINe
MOKa3aTeau: B3BEIICHHbIE YacTUIBI (IbLIb), B3BEUICHHbIE YacTUIbl PM-2,5, B3BelieHHbIE
yactuiibl PM-10, auokcun cepbl, pacTBOpUMBIE CylIb(aThl, JUOKCUT] YIIIepOa, OKCU YIiIepo/a,
JTMOKCUJ a30Ta, OKCHUJ a30Ta, 030H (IIPU3EMHBIN), cepoBOAOPOA, (heHos, GTOPUCTBIA BOJAOPO,
XJIOp, XJIOPUCTBIA BOJOPOJI, YIIEBOJOPOIbI, aMMHUAK, CepHasi KHCIOTa, GopMaibIeruji, METaH,
H/O COEIVHEHHs MBIIIbsIKa, KaIMHi, CBHHEI, XpOM, Melb, OeH301, OeH3(a)mupeH, Oepuiiui,
Maprasel, KoOaibT, raMMa-¢oH, HHMHK. COCTOSHHE 3arps3HEHUs BO3JyXa OLIEHUBAeTCS IO
pe3yabTaTaM aHajau3a M oO0paboTKM MpoO BO3/ayxa, OTOOpAaHHBIX HA CTAlMOHAPHBIX MOCTaX
HaOmroeHuil. Jlns OLIEHKM YpOBHS 3arpsi3HEHHs aTMOC(EpHOro BO3yXa MCIOJIB3YIOTCS TpHU
II0Ka3aTess KauecTBa BO3yXa:

— crangapteiii uHAaeke (CU) — Hambonblias M3MEpeHHass B TOpOJie MaKCHUMalbHas
pa3oBasi KOHIIEHTpalnus Jr000To 3arpsi3Hsioliero BemiectBa, neneHHas Ha I[IJAK. 10 —
HauOOJIbIIAs TOBTOPSIEMOCTB;
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- (HIT), %, npebrmenus [1JIK — Hanbonpmas moBTopsiemocts npesbiienus [1JIK mo0pim
3arpsi3HAOLIMM BEIIECTBOM B BO3AYyXE FOpOJa;

— uHAeKc 3arpssHeHust armocdepsl (M3A) — nmoxkazatens 3arpsisHeHHs aTMocdepsl. J{is
€ro pacuera HCHOJIb3YIOTCS CpEJHHE 3HAUCHUs KOHIIEHTPAUUN pa3JIMYHbIX 3arps3HSIOMINX
BellecTs, neneHHble Ha [1/IK u npuBeneHHbIE K BpEIHOCTH TUOKCHIA CEPBI.

KoMrekcHbIl HHACKC 3arpsA3HEHUS OTpeersieTcs o Gopmyiie

n34; = Z(qcp/ﬂﬂ&_c)d 1)

rae 1 - NpuUMech, Ci - KOHCTaHTa, NpuHUMaromas 3Hadyenus 1,7; 1,3; 1,0; 0,9 nmns
COOTBETCTBEHHO KJIACCOB OMACHOCTH BemecTB 1,2,3,4 v yuyuThIBaroIas CTENEHb BPEIHOCTH 1-O1
npumecu K BpegHoctu SOz;

qq, - cpeanee apuMeTUUECKOE 3HAUCHHUE PA30BBIX UM CPEIHECYTOUYHBIX KOHIICHTPAIIHH,
M3MEPEHHBIX B TEYCHHE T0/1a,;

ITJKc.c - 3HaYeHNE CPETHECYTOUYHOM KOHIIEHTPAIIMKM BPETHOTO BEIIECTBA.

Crenenp 3arpsi3HEeHUs  aTMOCheEphbl  XapaKTePHU3yeTCsl  YeThIPhbMS  CTaHAAPTHBIMHU
rpaganuamu nokazareneid CU, HIT u U3A, ecniu U3A, CH u HII nonagaroT B pa3Hbie Tpaialivii,
TO CTENEHb 3arpsi3HeHus atMmocdepsl ouenuBaercs no M3A [1,2]. [To pacueram U3A, 3a 2017
T'0JT BEICOKMM ypoBHeM 3arpsisaenus (M3A — 7-13, CU — 5-10, HIT — 20-49%) xapakTepu3yroTcs
ropoaa: JKeskasran, Kaparay, Kaparanga, [lIeitmkent, Temupray, Y crb-KameHoropck u nocenok
I'myb6oxkoe.

3a 2017 rox, mo maHHBIM cranmoHapHou cetn Habmogenuit JI'TI «Kasruapomery»
(Tabnuma 1), ypoBeHb 3arps3HeHUsT aTMOCPEpHOTo Bo3ayxa ropojaa IIIBIMKEHT onieHUBaJCs Kak
Boicokuid. [Tokazatenp U3A Obut paBen 10 (Bwicokuii ypoBenn), CH Ob11 paBeH 10 (BbICOKHi
yYpOBEHB), 1O B3BeleHHbIM yacTuiiaMm PM-10 (B paiione mocta Ne 5) u HII Obu1 paBen 4%
(TOBBINICHHBIN YPOBEHB) MO OKcHUIy yriepona (B paiioHe mocta Nel). CpenHuie KOHIEHTpaIuu
B3BeIICHHBIX YacThll (1buth) coctaBuiam 1,7 I1[1Kc.c., B3Bemennsle yactunpl PM2,5-1,1 TT1/IK
c.p., B3BemeHHble yactuubl PM10-1,4 IIJK c.p., mumokcup azorta- 1,0 II[IKc.c, o3ona
(mpuzemunii) — 1,9 I1JIKc.c., dopmampaernma — 2,2 321 I1[Kc.c., comepkaHue TsDKEIbIX
METAJJIOB M JIPYTUX 3arps3HsIONINX BemecTB — He npesbimano [IJIK. MakcumanbHbie pa3oBbie
KOHIICHTPAIIMM B3BEIICHHBIX BemecTB (mbuth) coctaBmwid 1,411J][Km.p., B3BEImIEHHBIX YacTHIL
PM-2,5- 5,9 TIJIKm.p, B3Bemenubix yactui, PM-10 — 9,7 TIJIKm.p, okcuma yriaepoma — 2,6
I[TJIKMm.p, okcuaa azora-1,2 TIJIKM.p. , cepoBomopona — 3,4 IIJIKm.p, amunak — 2,0 ITIJIKMm.p,
dopmanpaerun — 1,5 IIJKM.p, ocTaibHbIe 3arpsi3HsmonIMe BemecTBa He mpeBbimamu 1K
(Tabmuma 2).

Bricokuii ypoBeHb 3arpsa3HeHHs] aTMOC(HEPHOTO BO3/lyXa B HACEJICHHBIX MYHKTaX TaKUMH
3arps3HUTEISIMA  KakK: JUOKCUJ a30Ta, OKCHUJ YIJepojaa, TUOKCUA Cepbl, (OpMalbIeru,
CEpOBOIOPO/I, B3BEIICHHBIE YACTHIIbI, (PEHOJ, aMMHUAK 0O0YyCIOBIICH:

- 3arpyK€HHOCTBIO aBTOJOPOr TOPOJCKUM TPAHCIOPTOM — MHOTOKOMIOHEHTHOCTb
BBIXJIOTIOB OEH3WHOBOBOIO M JIU3ETBHOTO TOIUIMBA AaBTOTPAHCIOPTA SBISETCS OIHUM U3
OCHOBHBIX HCTOYHHKOB 3arpsi3HEHUs] aTMOC(HEPHOTO BO3/yXa HACENIEHHBIX MYHKTOB JHOKCHIOM
a30Ta, OKCHUJOM YIjepojJa, OpraHMYeCKMMH BEIIeCTBaMU U T.[., a BBICOKas 3arpyXEHHOCTb
aBTOJIOPOT JIaXK€ B ropoJiax ¢ XOpollel MPOBETPUBAEMOCTHIO MPUBOIUT K HAKOTUIEHUIO BPEIHBIX
puMeceii B aTMmocdepe BO31yxa;

- pacceMBaHMEM SMHCCHMH OT NPOMBIIUICHHBIX MNPEANPUITHH —  pe3yabTaTOM
MPOU3BOJICTBEHHBIX MPOILIECCOB MPU CKUTAHUM MPOJTYKTOB MPOMBIILICHHOCTH SIBJISIETCS BECh
MepeueHb BPEIHBIX BEIIECTB, OOYCIABIMBAIONINX BHICOKHI YPOBEHBb 3arpsA3HEHHOCTH BO3TyXa

[2].
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Tabmuua 1 - MecTtopacnonosxenue nmoctoB HabmoaeHui B r. IIIBIMKEHT U omnpenenseMbie

IPUMECH
Ne Cpoxku | IIpoBeneHus OnpenensieMble MPUMeECH
N Anpec nocra
nocra | oroopa | HadJIIOAeHU I
1 np. Abas, AO
pPY4HOI «FOxIOTUMET LT B3BCILICHHBIE YaCTHUIbI (IIBLIb),
3 paza | otbop mpob JTNOKCHT CepHI, OKCH]T
B cyTkH | (mmckpernsle | IWtomans Oppabacsl, yIjepojaa,  JMOKCHA  a30Ta,
2 METO/IBI) nepeceyeHue yil. GopManbaeru..
Ka3bi6ex 6u u Tone 6u
B3BEIICHHbIE YaCTUIbl (IBLIb),
1. AnausipoBa, 0/, AO | mTHokcun CEPB, OKCH]T
3
py4HOH «[IIpIMKEHTLIEMEHT» yriiepojaa,  JOMOKCHI  a30Ta,
3 pasa oTOOp dbopmanbaeru, CepoBOIOPO/I.
B CYTKH npoo B3BEIICHHbIE YaCTHUIbl (IBLIb),
(uckpeTHBIC . JTINOKCH/T CepHl, OKCH]T
n. CaitpaMxkas, 198
4 METO/IbI 4 o Jeposa HOKCH, asora
) 3A0 «IluB3aBoa» yrepozma, a ’
dbopManbaeru, CEepoBOAOPOI,
aMMUaK
B3BEIIEHHbIE yacTulsl PM-2.5,
5 KX bl B mukpopaiion Caman-3 | B3Bemennsie gactuist PM-10,
e 20 HENPEPHIBHO IUOKCUI CepHl, OKCHI
MUHYT M peKUMe yriaepoaa, JAWOKCHUI W OKCHJ
6 MuKpopaiion «Hypeary | oo > O30H, - CCPOBOAOPOL,
pop P aMMUaK
HAQUUTEIBHBI POCT KOHLEHTpauuu ¢GopManbleruia CBsi3aH C  yBEIWYCHHEM
3 e e eHue

WHTCHCUBHOCTU JIBUKCHHUS aBTOTPAHCIIOPTA, IUIOXMM KayeCTBOM OCH3MHA M IUIOXUM
cocrostHueM jaopor. Hawmboubimas koHUeHTpamums (opMaibaeruaa oOHapy)KeHa B palioHE ILI.
Opmnabacer (ITH3 Ne 2).

[lo moxkazaTenmo Tak Ha3bIBAEMOW 3KOJOTMUYECKOW HAINPSDKEHHOCTH, OLCHHUBACMOW B
Oaytax, ¥ yuuThiBas 132 mpHUPOIHBIX M aHTPOIOTCHHBIX YKOJIOT000pasyromux (hakropa, ropo
[IIBIMKEHT BXOAMT B WIECTEPKY CaMbIX 3arpsS3HEHHBIX TOPOJIOB C YPE3BBIYAHO BBICOKUM
YPOBHEM DKOJIOTHUECKOW oracHOCTH. J{Jisi cpaBHEHUs1 HanOoJjiee HeOIaromnoydHbIMU SIBJISTFOTCS
(B Oamnax): Kaparanma — 24,6; Dxubactys — 21,8; IlsiMkent — 21,6; Cemeit u paiion
CeMunanaTHHCKOTo siiepHoro moaurona — 16,3; Yere-Kamenoropek — 15,6; Anmars — 15,3 [3].

BnusiHue aBTOMOOWJIBHOTO TPAaHCHOPTa CKAa3bIBACTCsS HE TOJBKO HA COCTOSIHUH
aTMocdepsl, TIOYB, 3€JIEHbIX HACAKICHHM, HO U Ha 3[0pOBbe uenoBeka. [lpu Bo3aeiicTBuM Ha
YeloBeKa BPEAHBIX BEIIECTB, COJEPKAIINXCs B arMocdepe, OUeHb BaXXHBIM OOCTOSITETHCTBOM
SBJISIETCS TO, YTO OH cpa3y HE OulyliaeT uX BiusHuA. [IpumepoM momoOHOro BO3IEHCTBUS
MO>KET CIY>KUTh BIMSHUE OKHCH yIiiepoja — ra3a 0e3 1[BeTa, BKyca U 3araxa.

UyBCTBUTENBHOCTh HACENCHHUS K JCUCTBUIO 3arps3HEHHs aTMoc(epbl 3aBHCUT OT
OomnpiIoro ymucia (GpakTopoB, B TOM 4YHCIE OT BO3pacTa, MoJa, OOIIEr0 COCTOSHUS 3/I0POBBS,
MUTAHUS, TEMIEPATypbl U BIAXHOCTA U T.A. JIMIla MOXUIOTO BO3pacTa, AETH, KYPHUIIBIIHUKH,
CTpaJarolIfe XPOHUYECKUM OPOHXUTOM, KOPOHAPHON HETOCTATOYHOCTHIO, aCTMOM, SIBISIFOTCS
Oonee ys3BUMBIMH. Hanmune OONBIIOrO KOJMYECTBA UCTOYHHUKOB 3arpsi3HEHUSI U OCOOCHHOCTH
¢usuko-reorpaduueckoit 06craHoBku r. llIpIMKEHTa MPUBOAIT K COXPAaHEHUIO M YBEITUYCHUIO
KOHIIEHTpALMK 3arpsi3HSIONIMX BEIIeCTB B aTrMocdepe U OKa3blBAIOT OTPUIIATEIHHOE
BO3JICHCTBUE HA 3/I0POBbE HACEICHUSI.
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Tabnuna 2 - XapakrepucTuKa 3arpsi3HeHus: atMochepHoro Bo3ayxa r. LIIbIMKeHT

IIpumecs Cpenuss MaxkcumanbHas pasoBast | Uncesio ciyyaeB
KOHIeHTpauus (gc.c.) | KoHueHTpauus (gM.p.) NPEeBbIIICHUSA
IJIKm.p.
mr/m® | Kpatnoers | mr/m® KpatHocTh >IIIAK >5
NPEBbIIIECHU NpPEeBbIIICHUA K
s I1JIKc.c IHAKMm.p.
BsBemiennnie 0,2549 1,7 0,7 1,4 6
YaCTHULIbI
(IBLIIB)
B3Berrennsie 0,04 1,1 0,9 59 106 4
gacTusl PM-
2,5
B3Belrennnie 0,1 1,4 2,9 9,7 444 6
gactuusl PM-10
Jlnokcu cepbl 0,008 0,152 0,403 0,807
Oxcup 2 0,6 13 2,6 330
yriaepoaa
O30H 0.056 1,9 0,16 0,999
(TpU3eMHBIN)
CepoBoaiopo 0,002 0,027 3,4 7
Ammuax 0,02 0,43 0,40 2 1
®opmanprerun | 0,0223 2,2 0,077 1,5 3
Kanmuit 0,009 0,030 0,04
Caunen 0,010 0,033 0,03
MEBIIIBSAK 0,005 0,002 0,01
Xpom 0,001 0,001 0 0,004
Menp 0,016 0,008 0,05

l'opoacko¥t HEHTp METUIIMHCKOW CTAaTUCTUKH BEIET CTAaTHUCTHKY Mo 990 Oome3HsM.
Ceenenus no 3aboneBaemoctu HaceneHus FOKO, npencrabiieHHble IEHTPOM, MOKa3bIBAIOT, YTO
3a MOCIeAHNUEe TPU ToJa HEKOTOpble BBl Ooje3Heil Bo3pociu B 1,2-2 pasza [4,5]. PedynbTaTsl
WCCIIEIOBAHUS MOKa3bIBAIOT, UYTO 3a00JIEBA€MOCTh HACENIEHUS C KaXKIbIM TOJIOM pacTeT. JTa
TEHACHLIUS TMPOCIEKUBAETCS MO JaHHBIM BceX NonukinuHUK. [lokasarens  oOmiei
3a0051eBa€MOCTH  OOHapyXMBaeT, 4YTO HauOompllee 4YHUCIO OOpalleHud y KUTeleH,
MIPOXKUBAIOIIUX Ha MPUMArHCTPAIBHON TEPPUTOPUU KOTOpas XapaKTEpHU3YHOTCsS Kak Hauboiee
3arpsi3HeHHasi BLIOpOcaMu OT aBTOMOOMIIBHOTO TPaHCIOPTa.

Bmecre ¢ TemM HEKOTOpble THUTHEHHYECKHE BOIMPOCHI YKa3aHHOW MpOOIeMBbl [0
HaCTOSAIIEr0 BPEMEHH HE W3Y4YeHbl WJIM OCBEIIEHbl HENOCTaTOYHO. Tak, B CBS3M C
BHEJPEHUEM B THUTHEHY METOJOJIOTUU OIIEHKH pucka [6, 7], HEoOXOauMO  BBISIBICHUE
OTHOCHUTENILHOTO BKJa/Jda B YPOBHM pHUCKA OTIEIbHBIX BELIECTB, BXOJAIIUX B COCTaB
BBIXJIONTHBIX T'a30B aBTOTpPAHCIOPTAa. B HayuyHOU JuTEparype MOYTH OTCYTCTBYIOT CBEACHHS
O COYETAaHHOM BIUSHUHU Ha 3JI0POBbE JIETCKOTO HaceJeHus HEraTUBHBIX
(hakTopoB, co37aBaeMbIX aBTOMOOWIsIMH. [loMHMO 3TOrO HEOOXOAMMBI HCCIEAOBAHUS TIO
TUTHEHUYECKOMY IPOTHO3Yy, CHOCOOHBIE OOOCHOBATH CBOEBPEMEHHBIE MEPOMPUATUS IO
YIPaBICHUIO PUCKOM OT HETaTUBHOTO BO3JICHCTBHSI BBIOPOCOB aBTOTPAHCIIOPTA.
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ABTOKOJIIK IbIFAPBIH/IBIJIAPBIHBIH KOPITAFAH OPTATA 9CEPI
INBIMKEHT KAJIACBI

Kanpayiaerosa @.P., berumoerosa A.C., Ammpumober E.H.
AnMartsl 3HepreTrka koHe Oaiinanbic yHUBepcuTeTi, Anmatel, Kazakcran

AnHoTtanus. Ka3ipri yakeITTa HEri3ri 3KOJOTHSUIBIK KOJANCBI3IBIKTBIH ce0e0l KenTereH ipi emai
MEKEH/Iepieri aBTOMOOUIIL OO0JIbIN TaOblIaab! . JKbDKbIMAIIBI KO3/Iep/ieH OO0JIaThIH KAJIABIKTAP/IbIH aCepi
OOMBIHIIIA IKOJIOTHSUIBIK 3€PTTEYJICPAiH MOAe Il anaHbl 0oibin  [IIBIMKEHT Kanachkl TaHaaIAbl. OHTYCTIK
Kazakcran 00ibIChI OOMBIHIIIA SKAIIBI aBTOKOJIK Kypaiaap caHbHbIH 46,5%. IlIbIMKEHT KaslachlHa
tuecimi. IIIbIMKEHT Kajlachl ~ 3KOJOTHSJIBIK axyaliJbl C€e3Ci3 KubIHAATaThiH Ka3aKCTaHHBIH KOl
ABTOKOJIIr, TOKTayChl3 TPAHCIIOPTTHIK KO3FaJbIChl Oap €H ThIFbI3 OpHAJACKaH Kajachkl. ATMocdepabik
ayaHBIH SKOJOTHSIIBIK OarachlH JKYPridy YIIIH Kajia ayMarblHJa HETI3Ti JIACTAayIIbl 3aTTap/IbIH eJIeMi
KYyprizingi. ATMochepaHblH ayaHbIH JIaCTaHy JKarjaliblHa Oakbliay »KacaraH KajJaHbIH CTallMOHAPJIBIK
OckeTTepiHlie Keieci KepceTuIIMIIep aHBIKTalajbl:eimenren Oemmekrep(man) PM-2.5, eeHrexn
Oemmekrep PM-10, KykipT AMOKCHI, €pHUTIH cylb(haTTap, KOMIPTEK OKCHJ, a3a0T JHOKCHI, a3aoT
OKCHUJIi, 030H (KepJieri) , KYKIPTTI cyTeK, (eHoI.

TyiiiH ce3mep: aBTOKONIK IIBIFAPBIHABIIAPE], aTMoc(epamarsl  aya, 3USHABI  3aTTap,
aTMoc(epaHbIH JJaCTaHy UHICKCI.

IMPACT OF THE MOTOR TRANSPORT EMISSIONS ON THE ENVIRONMENT
OF SHYMKENT CITY

Zhandauletova F.R., Begimbetova A.S., Ashirimbet E.N.
Almaty university of power engineering and telecommunications, Almaty6 Kazakhstan

Annotation. Currently, the main cause of environmental problems in most large settlements is road
transport. The city of Shymkent was chosen as the model site for environmental research on the impact of
emissions from mobile sources. The total number of vehicles in the South-Kazakhstan region attributable
to the city of Shymkent is 46.5%. The city of Shymkent is one of the most densely populated cities in
Kazakhstan with a large number of motor vehicles and intensive traffic that inevitably complicates the
ecological situation. To conduct an environmental assessment of the state of atmospheric air in the city,
the main pollutants were measured. At stationary stations of the city, where observations were made of
the state of atmospheric air pollution, the following parameters were determined: suspended particles
(dust), suspended PM-2.5 particles, PM-10 suspended solids, sulfur dioxide, soluble sulfates, carbon
dioxide, carbon monoxide , nitrogen dioxide, nitrogen oxide, ozone (ground), hydrogen sulfide, phenol.

Key words: emissions from vehicles, atmospheric air, pollutants, atmospheric pollution index.
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AJMaTBI PHEPTeTHKA JKoHe OaillaHbIC YHHBEPCUTETI
Anmarsl K., Kazakcran

3AMAHAYH OHAIPICTEI'T KbIBMETKEPJIEPATIH JEHCAYJIBIFbIHBIH
BY3bLJIY TOYEKEJIIH BAFAJIAY ) KOHE EHBEK KATIAUJIAPBIH 3EPTTEY

Anparna. 3usHIBl KOHE KayinTi eHmipic (akTopiapblHBIH MOHHMTOPHHI1 OHJIIpicTe eHOeK
JKarmaiiblH  HakThl OaKbliay, aJbIHFAH HOTWKENEPAl Tajjay JKoHE OJIApAbIH KbI3METKEPIICPIiH
JICHCAYJIBIFbIHA SCePiH O0JIKAy MaHBI3/Ibl MEXaHU3MJICPiHIH 0ipi OOJIBIN TaObLIaIbL.

Jllepbec  KoMIIbIOTEpJIEPMEH KAOJBIKTAJFaH JKYMBIC OpBIHIAPBIH 3€PTTEy HOTHKECIHE,
3JIEKTPOMArHUTTIK OPICTEePiH AJIEKTPIIK Kypamaac OeiKTepiHiH JCHIeHl OJIICHreH OpTYPJl YaKbIT
KE3CH/IEPIH/Ie TYPAKThl EMEC €KCH/III aHBIKTaJ/Ibl KOHE PYKCAT €TUINeH MOHHEH achill KeTTi. COHbIMEH
Katap, >KYMBIC OPBIHIAPBIHIAFbl €HOCK JKaFaiaapbIHbIH JKIKTEIYIHAE 3JIEKTPOMArHUTTIK epicTepiH
acep eryl yaKbITKa Toyel i eMec.

3usHIBI )KOHE KayINTi oHaIpic (GaKTOPIapbIHBIH MOHUTOPHUHT1 OHIPICTE €HOEK KaFIalblH
HakKThl OakpUIay, aJbIHFAH HOTIDKEICPIl Taujgay »JKOHE OJIapJblH  KBI3METKEpJICPIiH
JICHCAYJIBIFBIHA dCEPiH 00JKay MaHBI3Ibl MEXaHU3MIEPiHIH O1pi OOJIBIT TaOBIIAIBI.

AXIapaTThlK MOHHMTOPHHI JKYHECi Ke3-KEeITeH YaKbhITTa J>XYMBIC OPHBIHJAFBI 3USHJIBI
(akTOpIBIH HAKTHl JICHICHWiH Taljay, COHJAai-aK >KYMBIC OPHBIHJA 3USHIBI (haKTOpJIap IbIH
JKaFIaiibIH KaH-)KaKThl Oaranayra MYMKIHIIK Oepei.

Kazipri aneyMeTTiK-25KOHOMUKAJIBIK JKaFjaiiapaa Tepic e3repicTtep opblH anapl. Kociou
aypylmaHIbIK JICHI el oCTi. bapiibIk eHepKacil caagapblHaa )KYMBIC ITEH JEMaJIbIC JKaFaiiapbl
Harapiaabl. byl KeI3MeTKep Iep/IiH JCHCAYIBIFBIHBIH HalllapiayblHa, jKa3aTalbIM OKHFaIapIbIH
CaHBIHBIH KOOCIOIHE, COHJal-aKk eHOEKKE IKapaMCBI3JIbIKKA OKeal. OHMIPICTIH Kbl
TOMCHJICYIHCH YKapaKaTTaHYIIbUIBIK MEH aypy-ChIPKAYIIBUIBIK aiTapIbIKTal ©3repMei/Ii.

JKYMBICTBIH MakcaThl - S3JEKTPOMArHUTTIK OpiCTepiH Y3IiKci3 AeHreuinjaeri, aepoec
KOMITBIOTEPJIEPMEH  JKaOJBIKTAIFaH JKYMBIC OPBIHAAPBIHIAFBl  KYMBIC —JKaFdaiapbIHbIH
TONTAPBIH OaranayablH KOJJIAHBICTAFbl OIICIH KOHE TOCULACPIH KETUIAIPY

Kocinopeingapaarel eHOEK IKaFJaijapblH Tajijgay KoHE Oaranay JKyHleci KYMBbIC
OPHBIHIAFBl 3USH/BI JKOHE KayinTi (akTOpiaplblH HAKThl MOHACPIH AaHBIKTAyIbl KaMTHUJIbI.
«EHOek >xarnmaiyiapbl OOWBIHIIA JKYMBIC OPBIHIAPBIH aTTECTAIMSIIAY TOPTIOl Typajbl epeKere»
Coiikec 3WSHABI XoHE KayllnTi eHAIpiC (aKTOpIApBIHBIH JEHICUNEpiHiH THICTI [IamManapsl
acCmanThIK OJIIeylep HEeTi3iHIe aHbIKTanaabl. JKYMBIC OpHBIH aTTecTaTTayFa OalIaHBICTHI
OapibIK eIIeyaep KYMbBIC OapbIChIHAA, SFHH TEXHOJOTHUSUIBIK epekesepre colKkec OHAIPICTIK
yAepic Ke3iHJe, aKaychl3 >KOHE KOJJIAHBICTAFbl THUIMJ1 JKEKE JKOHE YIXKBIMJBIK KOPFaHBIC
KypalJlapbIMEeH OpPBIHJANYbl THIC. Oy KYMBICTAPBIH JKYPri3reHie THICTI eIIey dlICTepiHiH
HOPMAaTUBTIK KY)KaTTapblHAa KOPCETUIreH oJjlley KypalgapblH MaiganaHaabl. OHIIPICTIK
(dakTopnap JeHreiiHiH acmanThIK eIIeMaepl THICTI XxaTTaManapMeH pecimaeneni [1].

ATTecTtarTay ©TKi3y Mep3iMi YHUBIMHBIH KYMBIC CUIIATBIHBIH ©3repyiHe Heri3jienreH, Oipak
KEMIH/Ie COHFBI ©JIIIey KyHiHeH Oactan Oec xbuiia Oip peT OenriieHei.

KoMmbroTepmik  TEXHOJOTUSHBIH KApPKBIHABI JaMybl MMaiJalaHyIIbUIapABIH  JKYMBIC
OpPHBIHJIA KYPAET 3JeKTPOHIBIK KYPBUIFbUIAPABIH Maiaa OOTybIHA OKEeNJi, COHBIMEH Karap op
TYpAl JKUUIIKTEp MEH KapKBIHIBUIBIKTaFbl TOJIBIK DJEKTP CHUTHANAAphl CIEKTPIH IIIiHAe
reHepauusiaiTei, 50 Il OHEpKACINTIK KUUTIKTETr1 KEHICTIKTIK KacueTrrepi Oap dieKTp
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SHEPTUACHIH  JSCTYPJi  TYTHIHYIIBUIAPJBIH FaHa €MeC, 3aMaHayH TEeXHOJOTHSIIAP/IbI
naiiiananymslIapAblH CaHbl MaMaHJIapJaH OacTam KeNTereH MEHEeKepiepre AeHiH >KoHe
KOCIMOPBIHAAp MEH (UpMaIap/IblH OacIIbUIapbiHA ICHIH FAHA €MEeC, COHBIMEH KaTap MEMIICKETKE
OoifbIHIIIA KYPT oce O6actasl [2].

EH MaHbBI3OBICH Yiiie, MEKTENTep MEH MEKTENKe JCHIHT1 OKBITY MEKEeMeNepiHJe KaHa
TEXHUKAHBIH KOJIAAHBUTYBI, JJIEKTPOMArHUTTIK ©pIiCTep CHIEKTPIHIH KEeH TapalyblHa OKellil,
aZlaMJIap/IbIH JIeHCayJbIFbIHA 9CEP ETY/IE.

KonmaHputbln KYpreH SIIEKTPOMArHUTTIK OpICTepAiH JeHTeliH einmey MeH Oaranay
omicrepi (CanExH 1.01.004.01 <« Keke »5ieKTpoHABI-eCENTEyIll MAalIMHA MEH HKYMBIC
YUBIMJIACTBIPY YIUIH TUTHEHAJIBIK TajanTtap») Olp peTTIK eJjlleylepre HEri3fiefireH >KOHE op
TYpAl YakbIT KE3€HIHJErl e3repicrepli ecenke anamaiiapl. I'mrueHanslk Tajmantap Oip peTTIK
eJIIIeYyJIepre HEri3JeNreHAIKTeH KOHE 3JEKTPOMArHUTTIK ©pICTEpPAIH TOJIBIK dCep €Ty CHEKTpl
ecenTeIMENTIHAIKTeH eHOeK KaFJailiapblH AypbIc Oaraiay/ibl KaMTaMachl3 €Te alMaiIbl.

Bip pertik emmeynepmeH OakpUIaHATHIH TApaMeTPIAEPAIH MOHJIEP1 9NETTETiAeH, opTypii
yakbIT Ke3eHAEePIH/IET1 eleyIepieH epeKiienerel. bys esrepicrep eHIAIpIiCTIK )KUUTIK epicTepl
(5 T'u-tan 2 xl'u-ka geiin) Oap *KUUTIK TuanazoHbIHAapbiHa, 50 ' xuinikrepi xokK (2 k[ '1-Ten
400 kI'11-xe nmeiin) >KUUTIK Uama30HbIHAApbIHA 1a TOH.

AKmapaTTsl eHIeY KOMIIBIOTEPIIIK TEXHOJIOTHUIapIbIH €HI131Ty1 6acKapyIIbUIbIK € HOCKTIH
YHBIMIACTBIPBUTYBIH JKOHE THIMIUTITIH apTThIpyFa bIKIAN €TTi.

ConbplMeH Kartap, OlpkaTrap KoJIalChl3 (HU3MKANBIK (pakTopiap Ke3l KOJIJaHYUIbIIapIbIH
JICHCAYJbIFbIHA JKOHE (YHKIIMOHAIBIK JKaFdaiiblHa 9cep €Ty Ke31 O0JIbIn TabbuIa bl, COHIal-aK
KOMIBIOTEPIIIK TEXHUKA IYPhIC MalJalaHblIMaFraHIbIKTaH *OHE OpPHAJIACThIPbUIMAFaHIbIKTaH,
BIHFAMCBI3 OOJIMENepie OPHAIACTHIPBIIFAHIBIKTAaH, aTKAPYIIbl OMJIIK OpraHAapbIHIAFbl Op TYPJIi
MaMaHJIap/IblH >KYMBIC [IApPTTapbl MEH CUNIATTTAPbIH TyOereii xaKchl €eMeC KarblHa ©3repTel.

KomnbroTepMeH KyMmbIC ICTEHTIH KOJIJAHYIIBUIAPJBIH JAEHCAyJbIFbIHA (DPU3MKAIBIK
(bakTopiapblH KOJAWCBI3 acep €Ty 3aplanTapbl Typajbl KONTEreH FalbIMAAPbIH FbUIBIMU-
3epTTey KYMBICTAPbIH/Ia CUIIATTAJIFaH.

A xopnyceiHaarsl 113 aynuropusiia KOMIIBIOTEPIIEPAIH 3JEKTPOMArHUTTIK ©pICIH aHBIKTAY
YIIiH 3epTTeY KYPriziiai. 3epTreyiep HOTHkKecl 1-KecTee KopCceTuIreH.

1-kecre.

Komnbrorep 1 2 3 4 5 6 7
HOMIpi
MOHI/ITop

B [E] 3 11 11 11 13 11 11
oy |7 7 13 7 13 9 7
E(X’Z) 9 9 9 7 9 11 7
’ 9 11 9 15 7 11

E(y,2)

KyHenik 650K

B/ [E] 13 9 13 13 11 11 9
M Euy) 13 11 9 7 9 7 9
£ ’Z) 7 9 11 13 11 9 7
%, 7 7 9 11 9 11 7

E(y,2)

3epTTeyliH HOTH)KECIHAE MEKTPOMArHUTTIK ©picTepIiH AEHT el OJIIIEeHTeH OpTYPIIl YaKbIT
KE3EHJIepiH/Ie TYPAKThl eMeC €KEH/IIr aHBIKTaJ/Ibl XKOHE PYKCAT €TUINeH MOHHEH acChIll KeTTi.

FoutbiMu-3epTTE€y KYMBICTAPBIHBIH HOTHXKECIHAEC KOMIBIOTEPMEH JKYMBIC ICTEHUTIH
KOJIJITaHYIIbUIAP/IbIH  JIGHCAYJIBIFbIHA KOJIAHCBI3 acep €Ty 3apJanTapblHblH €H MaHbI3/bI
caliapiiapblH  aHBIKTAJbl: KO3 aypyJapbl JKOHE Kepy bIHFAHCBI3ABIKTAphl, KyH3elicke

69



Becmnuk Anmamunckozo ynueepcumema ynepeemuru u ceazu. Ne4(3) (43)2018

OaliaHBICTHl TIPEK-KUMBUT JKYHECIHIErl e3repicTep, Tepli aypylapbl, COTCI3 KYKTUIIKTEp.
XKyprizinren 3eprreynepre Kaparanja aepoec KOMIbIOTEpIIep i Naiananymbiiap 6acka MaMaH
TONTApPBIHA, COHBIMEH Karap dye JKeluiepi AWCIeTdepliepiHe KaparaHaa oJIeKaiia KOorapbl
Iopeskenie Kyisemicke Te3 OepinieTini anbIKTaiapl. Jlepoec KOMIbIoTep i maijanaHyIIbuIap TaFbl
na kebiHece Ko31iH OyIAbIpiayblHa, OeTTeri Oeprrenepre, co3pUIMalbl 0ac aypyblHa, KYpPEK
allHybIHa, Oac aifHaJybIHA, Ma3acChI3BIK JKOHE KYH3EIiCKe, OJICI3AIKKe, Te3 Miapiiayra y3ak
yaKbIT OOWBI KaOLIeTTI peTTell anmmayra, eHOEKKe KapaMChI3bIKKA JKOHE YHKBIHBIH OY3bLUTybIHA
IIaFBIM/TaHA]TBI.

Bipkarap 6ackapy KypbUIBIMAApPBIHIIAFHI IepOec KOMIBIOTEP MaiiaaaaHybIIapIsH eHOCK
KarJalnapelH Oaranay HOTHXKecl OacTankplja TEXHHKalapbl OpHAlACThIpyFa apHaJIMaraH
OenmMenep MEH KeHCeNep/le KOMIbIOTEp JKOHE KEeHCe KaOIbIKTapbhlH OpHANACThIPy, €HOEKTI
MEXaHHUKAJIAHABIPY YIIIH TeXHUKA KYpPaJIapbIHBIH IaMajaH ThIC CAaHBIH OPHATY YIIIH KY3ere
aceIpplIaThIH ~ KepceTTi. OchIHAald IKaFgaiiiapia KOMITBIOTED TEXHHKAIAPBIH  KOJJIaHY
WHTEJUICKTYaJIJIbl, SMOIIMOHAIIBIK JKOHE CEHCOPJIBI JKYKTEMENIK OHIIPICTIK (haKTOpIapaAbIH dcep
€Tyl CaHWUTAPJIBI-TUTHCHANBIK TaJANTapAblH OY3bUTYbIHA JKOHE KBI3SMETKEPIIEPIiH IKYMBIC
KarJalbplH HamapjaTaabl. «OHIIPICTIK OpPTaHBIH KayinTi KoHE 3USHIbl (PaKTOpIaphIHBIH
KepceTKilmTepl OOWbIHIIA €HOeK »KarjaiiapblH Oaranay »KoHE TONTACTHIPYIbIH TUTHEHAIBIK
mapTTapblHa) ColKec JepOec KOMIBIOTEPl MaiallaHyIIblIapablH eHOeK >Karmaimapeid |
TOpekeni KayinTiH 3-ToObIHA )KaTKbI3yFa 00J1aIbl.

EH ke colikecci3aikrep keneci (pakTopiapMeH aHBIKTaJIbI:

- OeyiMeneri a’pOMOHIAPBIHBIH JKarmaibl (85,5% >karmaiia OH KEHUT adpOMOHJIAPIbIH
6ommaysl, 100% sxarmaiina GenmMene Tepic adpoMOHIAPABIH 00JIMAaYhI);

- TaWJaTaHyIIBIHBIH  YCTENiHIH ~ O€TiHJAe  OpHajacKaH  JKYMBIC  KY)KaTbhIHA
KapbIKTaHABIPYABIH TYCYy mamacsl (49,3% >xarnaiiiarsl KapblK KETKUTIKCI3Ir);

- 5-2000 I'm muana3oHBIHAAFBI aHBIMANBI AJIEKTP OpiciHiH kepHeyiri (40,5% xarmaiaa
YKOFaphI JICHrei );

- OcitHe TUCIUICH TEpPMUHAIBIHBIH SKPaHBIHIAFBl JIEKTPOCTATHKAIBIK moTeHnuan (37,8%
JKaF1aii1a )KOFaphl ICHrel);

- 5 - 2000 I'm guama3oHbl apajbIFbIHAA MarHUTTIK WHAYKIUS aFbIHBIHBIH THIFBI3IBIFBI
(20,9% »xarmaitna >xorapsl neHrei), 2-400 kI'1; tnana3oHbIHAa MarHUTTIK WHIYKIUS aF bIHBIHBIH
THIFBI3ABIFHI (16,6% >kaFaaiiia >korapsl JCHTEH );

- Oenmeneri aya temmeparypackl (18,0% >xarmaiina >KbUIIBIH CYbIK ME3TUIIHIIE TOMEH
neHrei, 60,0% >xarmaiiaa >KbULIBIH JKbITBI ME3TUIE )KOFaphI JeHTel) [4].

Kayinciz eHOexk >xarmailiapblH KaMTaMachl3 €Tyle eJeyii JKETICTIKTepre >KeTy VIIiH
OHJIIPICTIK OpPTaHBIH MapaMmeTpiiepiH OakpuIay OSMICTEpl KOHE TOCULAEPIH KETULHIPY Kepek,
COHBIMEH KaTap OHJIPICTIK KayiMCi3AIKTI KaMTaMachl3 €Tyl KETUIAIPY KaKeT KOHE OChI
3epTTEJIIN )KaTKaH CypaKTap ©3¢KTi O0JIbIN TaObLIa IbI.
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AHHoOTanus. MOHUTOPUHT BPEIHBIX MPOU3BOJCTBEHHBIX (akropoB (BIID) smusiercs omHum w3
BaKHBIX MEXaHHM3MOB OTCIEKHBAHHS (DAKTHYECKOTO COCTOSIHUSI YCIOBHHM TpyJa Ha TNPOU3BOJCTBE,
aHaM3a MOJyYEHHBIX Pe3yJIbTaTOB M MPOTHO3a BO3JEHCTBUA UX Ha 37I0POBhE PAOOTAIONINX.

B pesynprare oOcieoBaHUS 3HAYMTENBHOIO KOJMYECTBA pPabO4YMX MecT, O00OpYIOBaHHBIX
MIEPCOHAIBHBIMA KOMITHIOTEpaMH, OBIJI0O yCTAHOBJIEHO, YTO HW3MEpsieMble YPOBHU JIIEKTPHYECKOH
COCTaBJISIOIICH IEKTPOMAarHUTHBIX MOJIEH HE SIBJISIFOTCS] TOCTOSIHHBIMU B Pa3JIMYHBIE TIEPHUOIBI BPEMEHU
U TIPEBBIMIAIOT JOIycTUMOE 3HaueHue. K Tomy ke, mpu KiIacCU(pUKAINK YCIOBHH Tpyaa Ha pabodmx
MECTaX, IOABEPralOUIMXCs BO3ICHCTBHIO JIJIEKTPOMArHUTHBIX IOJEH, OTCYTCTBYET 3aBHUCHMOCTB OT
BpPEMEHU BO3JICUCTBUA.

Annotation. Monitoring of harmful production factors (HPF) is one of the important mechanisms
for monitoring the actual state of working conditions at enterprises, analyzing the results obtained and
predicting their impact on the health of the workers.

As a result of a survey of a significant number of workstations equipped with personal computers,
it was found that the measured levels of the electrical component of electromagnetic fields are not
constant at different time periods and exceed the permissible value. In addition, in the classification of
working conditions in the workplaces of the exposed electromagnetic fields, there is no dependence on
the time of exposure.

71



Becmnuk Anmamunckozo ynueepcumema ynepeemuru u ceazu. Ne4(3) (43)2018

VIIK 504.6:656
TPHTH 87.15.17

A. 7K. AmpenoBa, K.A.CarbiTaeBa

AJMaTBI PHEPTETHKA JKOHE OallyIaHBIC YHUBEPCHUTETI
Anmarsl, Kazakcran

TACBIMAJIIAY KE3IHIAEI'TI KOPIIIAFAH OPTAHBIH JIACTAHYBIH
3EPTTEY

AHHOTaumusi. B 3TOi crarbe OJHUM M3 BaXHBIX BOIPOCOB SIBJIAETCA U3YYEHUE 3arps3HEHMs
OKPY’KaIOIIEH cpelbl IPU TPAHCIIOPTUPOBKE Ta3a. [IpemycMoTpeHa mMapiipyTu3anus TpyoornpoBoa, ero
ourcTka U ddektuBHas padora. CTaOWIBHOCTH (QYHKIMOHMPOBAHHS Ta30TPAHCHOPTHOH CHCTEMBI
Pecnyonuku KazaxcraH, BbicOKas 3()()eKTUBHOCTh, HAJCKHOCTh M 3KOJOTHYEecKas 0e30IacHOCTh HMX
paboTel TyTeM oOecledeHHs] IMPaBHIBHOTO BBIOOpPA TEXHHYECKUX PENICHWH Ui MOJCPHU3AINU
ra30KOMIIPECCOPHBIX YCTAHOBOK.

Annotation. One of the important issues in this article is the study of environmental pollution
during gas transportation. Pipeline routing, its cleaning and efficient operation have been thought of.
Stability of functioning of gas transportation system of the Republic of Kazakhstan, high efficiency,
reliability and ecological safety of their work are provided by ensuring correct selection of technical
solutions for modernization of gas compressor installations.

Tyiiinai ce3nep

Kopmmaran opTaHbIH JIaCTaHYBl, KOMIIPECCOPIBIK CTaHIMsIIAP, Ta3 KYOBIPHI, Tra3 TachkIMajaay,
SUAH/BI 3aTTap HIbIFapbIHABIIIAPEL.

CoHrbl OipHeIe OHXBUIIBIKTa KOFAMHBIH TaOUFAT OPTAChIMEH ©3apa OpEeKETTECYl eNjieri
ANIaHIayIIBUIBIKTEL  TYOBIPBIT OTHIp. KopimaraH opTara aHTPONOTCHIIK 9CepAi TOMEHAETY
Maocenenepi  OapiibIK  OHIIPICTIK  KBI3SMETTIH MAaHBI3Ibl  OaChIMIBIFBI  OOJIBITT  TaOBLIA/IbI.
BipinmizeHn, Oy OTBIH-dHEPreTHKa KEIICHIHIH KOCIMOPBIHAAPBIHA KATBICTHI, OJIap OipHele
ceOenTepMeH KOpIlaraH OpTaHbIH OacThl JIacTaylIbLIAPBIHBIH Oipi OOJIBIT Kaja Oepei.
OHenkocinTiH OapyiplK cajajgapbl VIIIH SHEPreTMKa MEH IIHMKI3aT Ke31 pETIHAEC Ta3IbIH
MaHBI3JIBUIBIFBI APTHII, OFaH OAIAaHBICTHI JKbIJI CAMBIH T'a3 TaChIMAJAay KOJeMi YIFalbII KeJei
KOHE JKaHa ra3 KyObIpiapsl canbiHyzna. COHBIMEH Karap cepIriH OOWBIHINA Ta3 MHIYCTPHSICHI
TaOUFH pecypcTapbl OapbIHINA MalialaHy KaFuaaThl OOMBIHINA TaMYbIH KaJIFaCcThIPyIa.

[TnaneTana ra3apiH Kol MeJIepe TYThIHYbI KbUIIAMJIBIK I1€H KOJIEMHIH Mmaijaa 00aybiHa
KaparaH/Ja >KbUIAaMbIpak. KopimaraH opTaHbl ©HEPKICINTIK IIBIFAPBIHIBIIAPMEH JIacTay
KOpIIaFaH OpTara 3USHJABI dCep eTell, aTMOoc(epaHblH Ta3ajbIFbIH TOMEHICTEMl, ayaHbIH
BUIFAJIIBUTBIFBIH  aPTTHIPAJIbl, XaJbIKTBIH JACHCAyNbIFbIHA Tepic ocep ereni. COHFBI >KbUIAAPhI
KONTEreH KOCIMOphIHIAp aTMOcdepara 3HUsSHIbI IIbIFAPbIHABLIAPILI a3alTy OOMBIHIIA ayaHbBI
KOpFay IIapajlapblH eHri3in »karblp. KazakcTaHABIK ra3 eHepKoCiOIHIH KoCIMOpPBIHAAPHI, oJap
OTBIH-DHEPT€TUKAJIBIK KEIICHHIH 0acka KOCIMOPhIHIAPbIHA KAThICTHI SKOJOTHSIIBIK JKaFbIHAH Ta3a
0oJca J1a, KOpIIaraH OpTaHbl JJacTayFa Tepic yiec KOCabl.

I"a3 camachIHBIH NacTayIibl 3aTTApAbIH LIBIFAPBUTYBIH TOMEHAETY MOCENECIH MIeHTy YIIiH
aTMocdepara UIBIFAPbUIATBIH 3USHJBI 3aTTApAbIH IIbIHAWBI CaHBIH Oaraiaynbl >KOHE OJap.Ibl
a3aiiTy >)KeHIHJIET1 ic-1apanap/sl *Kocnapisl TypAe Oaranay/ibl KAMTaMachl3 €TETiH HOPMaTUBTIK
0aza kaxeT. Kasipri yakpITTa ra3 eHIIPY IKOJIOTHUSCHI, OHJIEY JKOHE TachIMalJayFa KaTbICTBI
Macenesiep MEMIJIEKETTIK peTTeyAl KakeT erei. ['a3 eHmipyai MeMIeKeTTiK perTtey OoibIHINIa
OHJIIPYIIIHIH 63 MyJenepi KOFaMIbIK MYAJelep MEH KOFaMHBIH TYPaKThl JaMyblHa OpEKeT,
OHBIH TYPTKI OOJATBIH THIMII SKOJOTHUSJIBIK MEHEKMEHT, JKOJOTHUSIIBIK >KaFJaiiapbiH
KaJBINITACTRIPyFa OaFBITTAFAH YITTHIK KOHE aliMaKTHIK CasicaTThl YCTay bl OUIIIpei.
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Kopmaran opransl KOpray YVIIIH jKacajblHaTBIH, COHBIMEH Karap KOpIIaraH OpTaHbI
KOpFay[lblH [IapyallbUIBIK KOHE KYKBIKTBIK MEXaHU3MJEPiH IKEeTUIAIpyre OaillaHBICTHI
LIBIFBIHAAPABIH YAl ecyl OaliKalmaHaTBIHABIKTAH, Tra3 CalachlHIAa MPAKTHKAIBIK THIMAL
AKOJIOTHSUTBIK CasicaT KYPri3y YIIiH ©HEPKOCI CalachlHAa JKOJIOTHSUIBIK TYPAKThI JaMHUTHIH
HSKOHOMHUKAJIBIK MEXaHW3M KYpPY MaHbI3[pl. Alaiiia KopuiaraH OpTaHbl KOpPFay >KalJibl
TEOPHSUIBIK JKOHE MPAKTUKAIBIK TYple TaOWFaT KOpFay WIBIFBIHAAPABIH Oaranay Typajbl i
KYHTe JeWiH MbIHa KeJleci Yyl cypakka Oipme-0ip opTak jkayamn »KOK: MbIHA IIBIFBIHAApFa He
xKartajpl?, OyHIIal MIBIFBIHAAPIBI Kallail ecenTeiini? KiM Tesiey Kepek. Bykin enjiiH 3K0JIOTusIbIK
casicaT THIMJUTITIH apTTBIPYy MYMKIHIITIH O€peTiH, OpTaK CTaHIApT MIBIFAPY KOHE OPTaK LICIiM
Taby Kepexk.

a3 eHepkociOiHIH  calnachlHIA, AKOJIOTHMSUIBIK  KAYINTUIIK, JKOFapbhl  KbICHIMJBI,
TEMIIepaTypaHbl, IKBUIJAMIBIKTBI, OHBIH IMIIHIE JKaHa TYWBIKTaJMaraH Ta3  oHJEY
TEXHOJIOTHSUTAPBIH KOJIJAHYMEH OaillaHbICThl. TEeXHOJOTHSUIBIK PEeXIMHIH Oy3bUTybIHAH, CY
KoMMacel Jk0HE aTMmocdepa, COHAaM-aK >KEpAiH JacTaHy amaTrTapbl Ooiaabl. OHIIpUIreH
mukiBaTTeiH 10 %-7maH actampl, TEK Ta3[bl KalTa OHJCY JXOHE TachIMalgay TMpOIECiHIe
Koranmaapl. ['a3 OpBIHAAPBIHIAAFEI MAaruCTPaibAbIK Ta3 KYOBIpIapbl MEH IalaibIK KyObIpiap
KayinTi 00bIn TaObLTaIbl. OHAIPICTE KBUT CaiblH 35 MBIH amarTtap OOJIambl, al eliMi3ze Ka3ip
550 MBIHHAH acTaM KM MarvcTpajbIiK Ta3 KyObIpiapbl KOJJAAHBICTA, ajaia O TOMBIPAK, Cy
HBICAH/Iaphl KOHE ayaHbIH JIACTaHYBIHA OKEININ coFajbl. ['a3 KyOBIpIapbIHAAFbl Ta3/IbIH aFblll
KeTy ceOenTepi opTypIil HETi31HeH, (u3uKaNbIK Hamapiaysl (anaTTelH 60-70%) oHe KyibIMFa
OKeJIIN COFaThIH, KYObIpiIap/blH KaObIpFaiarbl KOppO3HsIChIHAH 001a Ibl.

Kopmiaran optanbl JacTaybl HOTHDKECIHAE OapJiiblK KENTIPUITeH 3USHIBI ©Tey VIIiH
MEMJIEKETTIK O0/DKET IIBIFBIHAAPAbI Kaba alMaii/ibl, TOTSHIIIE JKaFAaiIap/IbIH aJIIbIH ally JKOHE
TOpKUIEY YIIIH KapXBUIBIK pEe3epBl OACTTE >KbUIABIH OpTachiHAAa capKbuialbl. JKazaTailbiM
OKUFaJlap MEH amnarTapiblH cajJapblHaH, COHJai-aK, TEXHOJOTHUSIIBIK PEKUMHIH Oy3bLTybIHAH
aTMoc(epaHbIH JacTaHyblHA OKeNe[l, COHIBIKTaH ra3 TacMayjgay Ke3iHJe KOopllaraH OpTaHbIH
JIACTAHYBIH 3€PTTEY OTE ©3€KTi KoHE MaHbBI3Abl. TabWfu ra3mpl TackIMaiaay mpoleci Taburu
OpTaHBIH Kypamjac OeikTepiHe >XKenuTik (KyOblp >XKyieci) »XoHe allaHIbIK OOBEKTUIepACH
(KoMMmpeccopbIK KoHE ra3 TapaTy CTaHIUsIIApbIHAH) ocep eTyMeH OailllaHbICThl. DKOJIOTUSIIBIK
Kal-Kyhai Oakpliay ©HAIPICTIH TaOMFH KEIIeHE ocep eTYIHIH Tepic calilapblHaH a3alTy jKoHE
OHJIIPICT1 JAMBITY Ke31HAE TYPhIC TEXHUKAIIBIK CTPAaTErusHbl TaHJIay YIIIH yaKbITBUIbI HIapajiap
KaObu1/1ay YIIiH KQKETT1 mapT OOJIbIN TaObLIa IbI.

Annarsl KbULIApJIaFbl Ta3/lbl OHIPIEP/l JaMbITyFa OailllaHbICTHI ra3 KYObIpIapbIHBIH KaHA
OarpITTapblH JKOHE COHBIH CalJiapblHAH Ta3 arbIMbIHBIH ©3repyiHe OaillaHbICTBl KyObIpiap
CaJIbIHATBIHBI CO3CI3 TYCIHIKTL. Byl 3 ke3inaeri ras taceiManiay XyhenepiH, OHBIH ILIIHIE
TEO9KOJIOTHSUIBIK ~ KBI3SMETTEPAl JaMBITYy TY)KBIpbIMIAMachlH —d3ipiey Ke3iHzae OapiibIK
(dakToprapblH KaiiTa Kapay KaKeTTuIirine okeneai. ['a3apl TackiManaay Ke3iH1e re0dKOJIOTUsITBIK
Katepiiepai 6aranay oficTreMeci KYpbUIbICTHIH KOHE MalJalaHyIbIH CaThIChIHA capallaHybl THIC.

Kazakcran PecnyOnukachlHIaFbl MarucTpajib/AblH I'a3 TachIMajaay >KyHeciHiH MacIITaObl
OapibIK ra3 eHEPKACIOIHJET1 Te0’KOJOTMUIBIK KaTepai Oaranayna ras TachIMalaay KYHeciHiH
OaceIMIbIK OarachlH  alKbpIHAaWAbl. KoMmIpeccopiblk cTaHUMATIAp ©HEPKICINTIK JKOHE
TYPMBICTBIK MaKcaTTaFbl HBICAHJAp PETIHJE aHBIKTAIFaH MIAFbIH KYHelep KopIlaraH opTara
ocep eTy[l aHBIKTalbl, al ra3 KyObIpJapbIHbIH >KEIUTIK OeJIiri »oHe Kipic >KOJJapbl KeNLTiK
Oonbin TabbuTagBl. ['a3 TackiMangay oOBEKTUIEPIHIH KOpIIaraH OPTaHBIH Kai-KyHiHe ocepiH
MOJIeNbJIy YIIIH OJap/bl T'a3 KyObIpIapblHBIH KYPBUIBICBIMEH MaijanaHyFa Oepy Ke3eHIepiHe
6emy Kaxer [1,2].

I"a3 KyObIpIaphIH cany Ke3eHIHIe:

1. ChBBIKTHIK OOJIKTi, Ta3/(bl COPFBII KOHIBIPFBIIAPBIH JKOHE KOCBIMINA Ka0BIKTAP/IbI
cally ’KOHE ChlHAy Ke31HJIeT1 arnarTap;
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2. T'a3 TaceiManay HbICAHIAPBIH CATyAarbl TEXHOTSHIIK dcep (3po3us, Cy Tacy, KOIUIKiH,
Cy pPeXKHMMIHET1 e3repicTep, KOpFajlaThlH TaOUFU ayMaKTapAblH PEXUMIH Oy3y, >KaHyapiaapbIH
KOIIi-KOHBIHA 9cep €Ty JKoHe T.0.);

3. Kypwuibic TeXHUKACHIH Naianany Ke31H e 3USH/IbI 3aTTapAbIH IIbIFAPBIH/BLIAPE.

I"a3 KyOBIpIapbIHBIH OTIEPAIMSIIBIK Ke3CHIHE MBIHATIAp Kipei:

1. OunuipicTik 00beKTLIEpAE, OHBIH IIIIHIE KOMIPECCOPIBIK CTAHIMSIAPAA KOHE JKEIUTIK
Oeirinjeri anarrap;

2. KommpeccopiblK cTaHIMsIIapa ra3 MBIFYBI KOHE JKEIUTIK OeTiri.

3. Kommpeccopnblk craHmusiapaa TaOWFW Ta3dbl KaHy Ke3IHAET] 3WSHIBI 3aTTap.IbIH
IIBIFAPBIHIBLIAPEL,

4. TepMOKapCTTHIK MpoleCTEePl )KMHAKTayMEH Y3UTiCCi3 ayIaHaaparsl TEMIEPaTypabIK
acepIep.

Komnpeccopitel cTaHnusiiapaa ra3 TypOUHAIBI KETEKTep/ i MaijaaHy KopIaraH opTara

HETI3r1 OCepiH THUTI3ETIHIH €CKEePreH KeH, ce0edl O3IHIIK  TEXHOJOTUSIIBIK
MYKTQKJIBIKTapFa >KaJIbl IBIFRIHHBIH 80%-b1 OTBHIH-Ta3biHA Keyell. OThIH-Ta3blHA KETETIH
KETeTiH IIBIFBIHHBIH TachIMAIAHATBIH Ta3 KeJIeMiHe KaThIHACHl IMIaMachl KOMIIPECCOPIIBI
craniusi (KC) >KyMBICBIHBIH THIMAUIITIH cunarTaidpl. KanplnTackaH TEXHOJOTHSHBIH CcyJiba
ootipiHma KC xymbichl ke3inne 6epinren kepcetkint 33 m3/muH.M3kM Oosbin OaranaHael. by
ra3 KeJieMi KOMIIPECCOPJIbl CTaHIMsUIapa Ta3 TypOasapbl TpacCaChIHBIH TUCKPETTI KyHenepinae
a30T OKCHATEP1 TYPIHIET1 3USHIIbI 3aTTap/bIH JKOHE 0acKka Ja 3USHIBI 3aTTap/blH OeiHyIMEH
XKaHa/bl (KeMipTeri OKCUITEPl, KYKIPT OKCUATEPI, KypIeil MeTalAapblH OaillaHbIChl, YIIIAThIH
OpraHMKaNbIK OaciaHbicTap *oHe T.0.). AlHalbICKa IIBIFATBIH 3HUSHABI 3aTTaplblH KypaMbl
TaOUFU Ta3AblH KypaMblHa OaiaHbICTBl OOJIAbI, OJ COHBIMEH KaTap T'€03KOJIOTHSUIBIK
KaTepsep/iiH KYpayblITapbIHBIH 0ipi OOJIBITT TaObLIAIBI.

I"a3 KyOBIpBIHBIH CBHI3BIKTHIK Oo1iri MI™ «byxapa-Opam». Keipreim kabbuimay oneparmsi-

CBIHBIH iCKe KOCy-0apiiay >KYMBICTApbIHBIH IIBIFAPbIHABUIAPBIH ecenTey. ['a3 KyObIpbIHBIH
€K1 JUHUACHIH/A KaMepa KOCKBIII KoHE KBIPFBIII KaObUIIay YHBIMAACTHIPBLUIFaH [3].

Kocbuty onepanusichIHBIH KBIPFBIIT KaObLIgaybl OacTamacTaH OypblH KaMepaJarbl ra3fbl
TapaTy Xyprizuieni. Op Oip ra3 KyObIphl VIIIH KaMEpaHbIH T€OMETPHSJIBIK KOJIeMi OHBIH
Y3BIHJIBIFBI MEH JMaMeTpiHe OaiyiaHbicThl pertenreH. Kockury y3piHIBIFEI 30 cM koHE 23,55 M
nuametp 1000 mm.

ATtMocdepara TapaThlIaTBIH Ta3 €Ki ece Taszajay TYHIHAI KOCY YIIIH MarucTpayibli ras
KyObIpnapsiaaa P = 22 krc/cm?, an armocdepanarsl Po = 1,033 xrc/cm? oprama KeickiM, Z = 0.95
woHe T =273 + 15.

I'a3 xyObipnapsHan 537,112 m® (an exi ece 1074,224 m® Tapateinazs). TapaTeliy exi mmam
H = 5m, d = 0,3m apanbIiFbiHa KYpri3uiei.

a3 kyOwlpiapbiH Ta3zanay >kbUlblHAa 1 per sxypriziieni. Kanaplkrapabl ecenrtey miam
apKbLJIbI Fa3/bl TApaThlTy | KecTeie KOpCeTuIreH.
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1 kecte — 'a3 Ty3eTy yIIiH m1amM apKbUIbl MIBIFAPBIHIBIIAPIBI €CENTEY

bacra | Kenne- | Yaxsr] 1 [IsirapeiaapLIap
MKBI TUITEH [IaMra
Ne ras apHaJF
KeJieMi aH
\Y Mertan Cyreri cynsuai | Mepkantanmap
M cek | M/ c 1mam | Gapaeir | 1 mam | Gapnerr | 1 mam | Gapisir
r/c bIHA r/c bIHA r/c bIHA
T/5KBIIT T/5KBLIT T/5KBLT
0559 |1074,2 | 300 |1,7904 |1305,1 |0,783 1,07E- | 6,45E- | 1,79E- | 1,07E-
2 77 03 07 03 06

CoHpaii-ak keMmipcyTekTep OYbIHBIH O6J1iHYy, MeTall HayachlH/a IOT1H MEH YCaKTaFbIIIThI
Kabbunay Kesinge Oomamel. Bymamy Geri - 2 M2 Ta3 KyOBIpBIH TasalayablH Mep3iMaimiri
XKbUIbIHA | per. OTKI3y alaHbIH/Ia KOKBIP/bl CaKTayIblH MaKCUMaibl y3akTbIFbl - 0,5 Toymik (1
per -2 12 car = 24 car/xbur). ComaH KeWIH OJI KOHACHCATTHI JKWUHAY KOWMAachIHA

TaChIMAJTAHA]T.

¥Ycakrarblll KaMepaJlaH arMmocdepara HIBIFApbUIATBIH KOMIPCYTEKTEepAiH Memmepi [5]
coliKkec aHBIKTaJIagbl:

II=F-qT (2

MyHaarel F — Gymany Geti 2 M2,

g — >kaObIK yATiZeri MyHail Ty3aKTapblHAH JIACTAyIIbl 3aTTHIH MEHIIIKTI IIBIFAPBIIBIMBI
0,03 xr/(m?-car);

T — xamMepaHbIH KYMBIC YaKbIThI 48 CaF/>KbLI.

17 =0,03 x 2 x 48 = 2,88 xr/>xbu1; 0,00288 1/5%b1T; 0,0167 I/CeK.

I"a3 KyOBIpBIHBIH HETi3r1 0eiri Y3eIHABIFE 175 M xoHe aquamerpi 1020 mm GosaThiH a3
KYOBIPBIHBIH 2 TapMarblHaH TYPa/bl.

l'a3 kyObIppIHIA KpaHAapMeH >KaOAbIKTaldfaH Iulardopmaiap apachblHAAFbl KAllbIKTHIK
MbiHaHgan: 28 kM, 20 kM, 21 kM, 20 kM, 1 kM, 26 kM, 28 kM, 6 KM, 25 K. OpOip OChIHAAM
wiatrgopmara ra3fpl YIIKBIHIBI COHAIprimTep opHarbuiraH. [lapTTel Typne, ra3 KyObIpbIHBIH
Ta3apTy >XYMBICTapbl KE31HJE >KOHE Ta3 KyObIphl OOWBIHIAFBI Ta3dbl IIbIFApy Oip Ke3iHe
OipikTipinemi.

KyObipaipiH OeiriMeH KeKeJereH yJackeJepiH XeHJCY KblUIbiHA 1 peT op ra3 KyObIphI
OOMBIHIIIA )KY3€Te aChIPbLIA/IBI.

MaructpanbplKk ra3 KyObIpIHAH aTMocdepara ra3 UIbIFapbIHABUIAPBIH MOPIICHIIK
OTKeIJIep MEH KOH/ICY )KYMBICTAphI Ke31H/1€ MEP31M/li COKKbLIIAPHIMEH OaiIaHBICTHI.

I"a3 kyObIpiapblHbIH y4yacKiiepiHeH atMocdepara HIbIFapbUIaThIH TaOUFU Ta3blH KejleMi
Kecrere colikec 1 KM rak KyObIpbIH Ta3apTy YIIiH T'a3/bl TYTHIHYABIH )KeKe HopMallapbl OOHbIHIIA
anbikTanaznel. PJ] 51 -100-85 [6]:

2 xecte — ['a3 KYOBIPBIHBIH | KM ydacKeciHJe Ta3apThUIFaH JKEJACTUINeH a3 MILIFEIHBIH
HOPMACHI.

["a3 KyOBIPBIHBIH THAMETPi, MM
I"a3 KyObIpBI ypiien Ta3zapry

I"a3 MmWIBIFBIHBI HOPMACH, 1000 1200 1400
2
M
9040 13040 17670
Kecinren kyOsIpMeH
I"a3 mIBIFBIHBI HOPMACH, 51510 74310 100740
2
M
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ATMmocdepara IIBIFapbUIATBIH  Ta3fblH  CaJIMakThl KeieMi Oenrini  gopmynamen
AHBIKTAJIA]IbI:
G=V-R: (3)

MyHIars! Ry — ra3 Teirb3apEst 0,729 kr/me;
V — ra3 keneMi, M°.
I"a3 KyObIpIapeIHIaFsl ra3 meiFapeHABUIapsl D = 1000mm ke3inpge:
Gr=90400,801175 = 1267182 xr/xbu1 = 1267,182 1/5%)bL1
I"a3 KyObIpIapbIHaH Ta3Ty KEe31H/IE JKaJIbl METaH IIBIFApbIHABLIAPHL: - 2534,364 T/XKbLI.
¥3bIH/BIFBl OOMBIHILA YIKEH aliMaKTa KyObIp/Ibl KECYMEH JKOH/IEY KYMBICTAPbIH TOATHIPY
KE31H/1€ Ta3/blH HIbIFapbLUTYybI:
Gp=515100,80128 = 1155266,28 xr/xbut = 1155,27 T/KbB11.
KyObIpiapapl keCyMeH KeH/EY KYMBICTAphIH KE€31HJE €Kl ra3 KyObIpbl OOMBIHIIA KaJIIbl
uIbIFapbIHAbUIApE! -2310,532 1/%pu1. O maM apKelIbl Ky3ere acslppiiaasl H = 5m, d = 0,3m.

3 xecte — [a3 KyOBIpBIHIAFBI SPTYpJI ONEpauusiap Ke3lHJEeri IIaMHaH IIbIKKAH Ta3
HIBIFAPbIHIbLIAPHI

Ta3 Mep3imai [Isrrapeiag | Kelabik
Onepanusan | KYOBIpBIH | JIIK ¥3akTeir | pUIAp, 1 LIBIFapbIHIbLIAPAbIH
ap araybl bIH Bl nIaMra comachl

Y3bIHBIFBI HIaKKaH/aa

KM peT MUH r/c M/ kM ‘ T/KBLT
1 ra3z KyObIpBI

Tazanay 175 1 1440 741,6 9040 1267,182
Kocn.oxenn 28 1 1200 3650,8 51510 1151,27
cy

4 xecte — ['a3 KyOBIpPBIHAAFBI OPTYPIIi ONepanusuiap Ke3iHAeri NIaMHaH IIBIKKAH aya ras
KOcmajiapbl JKOHE CyTeri Cyiab(GHIiHIH IIBIFApBIHABUIAPBI, TaOUFH MEpKaIlTaHIapablH
KOCTaJIApbIHBIH CUIATTaMaChl

Omnepamusinap | Kenewmi | XKeuimam- Metan Cyreri cynbhumi RSH
aTaybl JIBIFBI HIBIFAPBIHIBUIAPHI | HIBIFAPBIHABUIAPHI | MIBIFAPBIHIBIIAPHI
MY/ ¢ M/c r/c | t/xpin | r/c | t/xpn | r/c | T/BIT
byxapa-Opan

Tazanay 1,017 | 14,40 7416 | 1072,34 | 6,0E- | 3,71e- 1,02E- | 0,057
04 03 03

XKocn.xxenney | 5,008 70,88 3650,8 | 974,25 | 3,0E- 2,88E- | 5,01E- | 0,518
03 03 03

Bbapnbirs 5,008 | 70,88 3650,8 | 2046,60 | 3,0E- | 6,05E- | 5,01E- | 0,1088
03 03 03

XKpbin caiiplH eki ra3z KyObIpbIHAA >KyMbIC xocmapianyga 0559 ke3i OGoMbIHIIA >KaIlbl
mbiFapbiHabuIap: Metanra 4093,2 /b1, 12,1E-03 1/5b10, cyTeri KyKipTi TaOUFH MepKanTaHaap
kocnackl 0,2176 T/5kbL1.

Kazakcran PecnyOnmukachlHBIH Ta3 TachIManjay JKYMECIHIH KYMBIC ICTEYiHIH
TYPaKTBUIBIFBI T3]kl COPFBILI KOHBIPFBIIAPBIHBIH ApKiHiH JKaFaiibiHa OaitnanbicThl. OnapIbiH
YKYMBICBIHBIH OFapbl THIMJILUTITL, CEHIMLIINT MEH 3KOJOTUSIIBIK KAYINCI3/Iiri ra3 KOMIPECCOPhI
KOH/IBIPFBUIAPBIH KAHAPTY YIIIH TEXHUKAIBIK HISIIIMAEpAl IYphIC TaHAAy apKbUIbI KaMTaMachl3
eTien.
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I'a3 eHepkociOi yIIiH SHEPrusi MEH MIUKI3aT KO3l PETIHJIEeri ra3eJblH MOHI apTajbl, Ta3
TachIMaJIZlay KeJIeMi KepiCiHIe YIIFas/ibl, jKaHa MarucTpajblik ra3 KyObIpiapbl CaJbIHY/A.
CoHIBIKTaH Ta3 OHIIPYy, OHJAEY XOHE TachIMallay SKOJIOTHAChIHA OaillaHBICTBI Mcenesnep
MEJICKETTIK PeTTeY/Ii TaJIall eTe/Ii.

I'a3 ennipyai MemMiIeKeTTIK OaKpuIay JeTeHIMI3 OHIIPYIIiHIH 631HIIK KbI3BIFYIIBUIBIKTAPHI
MEMJICKET MEeH KOFAMHBIH TYPaKThl JaMybl MYIJIECIHIE OpeKeT eTyre TYTpKi OOoaThiH,
TAOWUFATTBl JIACTAHYIBl OSKOJOTHSUIBIK THIMII MIAPTTApBhIH KaJBIITACTHIpYFa OaFbITTalFaH
(benepanapl )koHE alMaKTBIK CasICATTHI KYPTi3y OOJIBIN TaObLIAIbI.
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I'PHTU 87.23.31
YK 502.7:504.064.43.001.5

K.M.AiiroaeBa, T.M.CanaeB
AJNMaTUHCKUM YHUBEPCHUTET SHEPreTUKH U CBsA3H, Anmarbl, Kazaxcran

BJUAHUE MPOU3BOJACTBEHHBIX OTXOAOB HE®TEI'A30BOI'O
MECTOPOXIEHUSA HA OKPYXAIOLYIO ITIPUPOJHYIO CPELLY

AHHOTaIII/IH. B paMKax HCCIICAOBAHUA BBISIBJICHBI OCHOBHBIC H BTOpOCTeHeHHBIe NCTOYHHUKHN
O6p330BaHI/I$I OTXOI0B MNpPOM3BOACTBA H HOTpe6JIeHI/ISI, a TaKiK€ OIPCACICHBI KIIIOYCBLIC HaIlPpaBJICHUA
HEraTUBHOTO BO3JIEUCTBHUSI IAHHOT'O psiia UICTOYHHUKOB Ha OKPYKaIOIIYI0 NIPUPOJHYI0 cpeny. Ha npumepe
He(hTEra30BOro MECTOPOXKIICHUS, PACIONOKEHHOr0 B KBI3BUIOPIWHCKONH 0071acTH, ObUIA OHpeeeHb
KOJIMYECTBCHHBIC 1 KAYECCTBCHHBIC ITIOKA3aTEIIN ITPOUECCOB, CBA3AHHBIX C o6pameHHeM OTXOJO0B.

KioueBble ciioBa: OKpyKaromasi MPUPOJHAs CPEIbl, IPOU3BOICTBEHHBIE OTXO/bI, Hedrerazopas
0Tpacb.

3HAYUMOCTh M aKTYaJIbHOCTh B COBPEMEHHOM OOITIECTBE MPOOJIEMBl HETATUBHOTO BIIUSTHUS
OTXOJIOB TPOUW3BOJICTBA M TMOTPEOJIEHUS Ha OOBEKTHI OKPYXKAIOIIEH TPUPOTHON cpeapl
COCTOSIHME 3JI0POBBSl HACEJICHWsI CBSI3aHBI C WX ITIOBCEJIHEBHBIM 0Opa3OBaHUEM, MHOTO
TOHHOKHOCTBIO, CKJIQJAMpOBaHUEM, yTwiuzamuend. OTXoApl MU MeCTa HMX CKJIQJAUPOBAHUS W
3aXOPOHEHMS MPEACTABISIOT TOKCHUKOJIOTMYECKYI0O U JMUIAEMUOJOTHYECKYIO ONACHOCTD.
XUMHYECKOe W OHMOJIOTHYECKOE 3arps3HEHHE TBEPABIX OTXOJOB MPEACTABIIET Yrpo3y €ro
MPOHUKHOBEHHSI B TOYBY, aTMOC(HEpHBIM BO3AyX, MOJ3EMHBIE M IOBEPXHOCTHBIC BOJIHBIC
00BEKTBI, PACTHTEIIBHOCTh W MOJXKET TPSMO WM OIOCPEAOBAHHO BBI3BIBATH OTKJIOHEHHUS B
COCTOSIHUM  3JIOPOBbSl  HAceJeHUs. 3arpsi3HeHue Ouocdepbl TBEpPABIMU  OBITOBBIMH U
npou3BojicTBeHHbIMU oTxonaMu (THO, TIIO), B ¢cBsi3u ¢ pOCTOM MX MAacIITa0OB M AWHAMUKH,
CIOCOOHOCTBIO OKa3bIBAaTh HETAaTUBHOE BO3/ICHCTBUE HA 3JI0POBHE YEIOBEKA U OKPYXKAIOIIYIO €ro
MIPUPOIHYIO CPEY, SABISAECTCS TI100ATbHOM YKOJOTO-TUTHEHUYECKON MPOOJIeMO COBPEMEHHOCTH.
Ecniu  ydecTh moOBceMECTHOE pacHpOCTPAaHEHHE, MHOTOTOHHAXHOCTh M IOBCEIHEBHOE
00pa3oBaHUE OTXOJIOB, CTAHOBUTCS OYEBHAHO, YTO JaHHAs mIpoOjema SBIAETCS OTHOW W3
HanOoJee BaXKHBIX U aKTyalbHBIX B HACTOSIIIEE BpEMSI.

B Pecny6nuke Kazaxcran HakoIuieHo, 1o pa3HbiM olieHkaM, okosio 100 muH. TonH THO u
6omnee 20 M. TOHH MPOMBIIIJICHHBIX OTXOJIOB, €KEroIHO 00pa3yeTrcss okono 600 MIH. TOHH
HOBOTO MyCOpa, M3 HHUX YTWUJIU3HpPYETCS TOJbKO ueTBepTh [1]. Pa3melmieHune OTX0I0B Ha
nonuronax u cBankax B Kazaxcrane m apyrux crpanax CHI' oOycrmoBieHo mpexie Bcero
HEJIOCTATOYHO BBICOKMM YPOBHEM SKOHOMHUYECKOTO Pa3BUTHUS, OTCYTCTBHUEM OTEUYECTBEHHBIX
MPOQUIBHBIX MPOU3BOACTB, HPKOHOMUYECKOM HEPEHTAO0ENbHOCTHIO IMepepadOTKH Mycopa, a
TaK)Ke HECOBEPIICHCTBOM 3aKOHOIaTEIbHOM 0a3bl B 001acTH 00pallieHus ¢ OTXOJaMH.

B xauectBe 0OBekTa (MpuMepa), Ha YeM OCHOBBLIBAECTCS JaHHOE HCCIETOBAHHE, BHIOPAHO
Mectopoxkaenue IOro-Bocrtounsiii  Jloman komnanun K@ «llerpoKazaxcran Benuepc
WNukopnopeiiten», a IMEHHO MEepUOJ MPOOHOM JKCIITyaTallid JaHHOTO MecTopokaeHus 2013-
2015 rr. Hactosee uccrienoBaHue BKIOYAaeT B ceOs OOMIMPHBIN WHGOPMAITHOHHBIN TOUCK U
00paboTKy MaTepuasoB JUIsl MOJHOTO, BCECTOPOHHETO M OOBEKTUBHOTO aHANIM3a 00pa30BaHUs
OTXOJIOB TIPOM3BOJICTBA M MOTPEOJCHUS, BIUSHUS MX HA OKPYKAIOIIYIO MPUPOAHYIO Cpely W
310pPOBBE HACEJICHMUS.

Mecropoxnaenue HOro-Bocrtounslii Jloman pacrnojiokeHO B 30HE pPa3BUTHUS TJIABHOTO
Kapartayckoro pasnoma B ApsickymckoM mporude FOxnHo-Topraiickoil BmaguHbl, a B
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aMUHUCTPATUBHOM OTHOIICHHHM HAXOJIuTCs Ha Tepputopuu JKamaramickoro paiioHa
KeI3pu10pIMHCKOM 00MacTH.

Crpykrypa JlomaH Obliia BBISIBIICHA TMOWMCKOBO-JCTAIBHBIMU CEHCMUYECKUMHU padboTaMu
OI'T, npoBenennbiME B miepuon 1986-1990 rr. TypmaHckoil reodu3nyecKor SKCHETUIHEH.
[TouckoBeie  paboTBl HAa  JaHHOHW  CTpykKType mpoBomwina  FOxkHo-Kazaxcranckas
HedTepa3zBeAOYHAS SKCIICTUIIHSL.

[lo maHHOMY MECTOPOXACHHUIO YTBEPXKICHBI CIEAYIOIINE 3arnackl HeYTH 0 Kame2opusim
CIl1+C2: reonormueckue — 4799 ThIC. TOHH U u3BJIEKacMble — 1439 ThIC. TOHH, a TaKXKe
pacTBopeHHOro B He(ptH raza no kamezopusim C1+C2: reosiornueckue — 470 miaHM3 U
u3Biekaemble — 141 mun.M3.

Mectopoxaenne IOro-Boctounsiii [loman B HacTosiee BpeMmsl HaxXxOAWTCA Ha
pa3BeOYHOM dTare, Ha CTAIWU OIEHKH 3alacoB BBISBIECHHBIX 3aJICKEH, MOJITOTOBKE WX IS
MIPOMBIIIJIEHHOTO OCBOCHHS U IOPA3BEIKH.

HenmocraTouHOCTh MaHHBIX 10 TPOAYKTHBHOCTH KAXKJAOW 3aJIeKU MECTOPOXKICHHUS,
MOJTYYEHHBIX MTPU KPATKOBPEMEHHOM OTIPOOOBAHUYU CKBAKUH U (DAKTHUECKON KPATKOBPEMEHHOMN
MPOOHOM IKCIUTyaTaI[MH MECTOPOKIACHUS, HEAOCTATOYHOCTh MPOBECHHBIX THAPOIUNHAMUYECKUX
UCCIEeOBaHUN  00yClIaBIMBalOT  HEOOXOJUMOCTh  MPOJJIEHUS  MPOBENEHUS  MPOOHOM
JKCIUTyaTaIuH.

ITo cocrosanro Ha 01.07.2013 r. Ha KOHTPAaKTHOW TeppUTOpPUH MecTopoxkaeHus HOro-
Bocrounsrnii Jloman Bcero mpoOypeno 13 ckBakun (NeNelO, 13, 15, 16, 17, 19, 20, 24, 25, 30,
31, 32 u 33). U3 Hux: onHa nouckoBas ckBakuHa (NelQ) nMKBUIMpPOBaHA MO T'eOJOTHUYECKUM
MpUYMHAM, KaK BBITIOJIHHUBIIIAS CBOE HAa3HAYCHHE, JACBATHh pa3BeNOUYHBIX CKBaXKHH (NeNel3, 17,
19, 20, 24, 25, 30, 31 u 32) yncnaTcs BO BPEMEHHOW KOHCEpBAIMHM 1O OKOHYAHUHU TIEPHOJA
UCIIBITAHUSL.

Hcxons u3 neneit u 3ama4 mpoOHOM dKCIITyaTanuy, o MmectopoxacHuto KOro-BocTounsrit
Jloman nmpeaycMOTpeHO HCHOJb30BaHUE 3-X paHee MPOOYPEHHBIX MOMCKOBO-Pa3BEIOYHBIX U
omnepekarmmx 100bBarommx ckBaxuH (NeNel5, 16 u 33) B paiioHe 3amacoB HEPTH, OLICHEHHBIX
no kareropun Ci, W TpeIaraloTcs K OYpeHHMIO J[IB€ HOBBIE IPOEKTHBIE OIEPEKaoNINe
noOpiBaromre ckBaKUHbI (NeNe35 u 43) B paitone ckBaxuHbl (Nel6).

[IporHo3Hbie nokazaTenu A0ObIYM HE(PTHU HA MEPHOJl MPOOHON SKCITyaTallud B LIEJIOM IO
MectopoxaeHuto FOro-Boctounstit Jloman cocraar: 2013 200 — 24,82 teic.t/nepuon, 2014 200
— 29,02 TteIC.T/MIEpHON, 2015 200 — 25,51 ThICc.T/IEpHOA. MakcuMaabHOE KOJUYECTBO
NOOBIBAIOIINX CKBAYKUH S5 €IMHHII.

B npouecce peanuzanuu paboT B epuo mpoOHOI 3KcITyaranuu Mectopoxaenus Koro-
Bocrounsriit Jloman npoucxoauT oOpa3oBaHUE Pa3IMYHBIX BUJIOB OTXOJOB, KaK OT OCHOBHOTO
MIPOU3BOJICTBA, CBSI3aHHOTO C OypeHHEM CKBa)KUH, JOOBIUEH YrIeBOJOPOIHOTO CHIPbS, TaK U OT
Pa3TMYHBIX UCTOYHUKOB BCIIOMOTaTeNIbHOTO MPOU3BOICTBA U KU3HEIEATEIHHOCTH TIEpCOHAa.

B mpouecce cTpouTenbcTBa CKBaXKUH 00pa3zyeTcs 3HAYUTENbHOE KOJMUYECTBO TBEPABIX H
KUAKUX OTX0A0B. OTX0Abl 00pa3yloTcs: MPU HPUTOTOBJICHHE OypOBOTO M TaMIIOHAKHOTO
PacTBOPOB; B IIPOIIECCE CTPOUTENHCTBA U OCBOCHHUSI CKBKUH; TP BCTIOMOTATENbHBIX padoTax.

OCHOBHBIMH OTXOJIaMU B TpoIiecce OypeHUsI CKBRKHHBI SBISIOTCS:

J oTpaboTaHHBIN OypOBOI pacTBOD;
OypoBOH ILIIaM;
METAIJIONIOM;
OTapKH 3JIEKTPOJIOB;
WCIIOJIb30BaHHAS Tapa;
0TpaboOTaHHBIE MaCIa;
KOMMYHAJIbHBIE OTXO/IbI.

Ompabomannvii 6yposoti pacmeop (O5P) — 011H U3 BUJOB OTXOJOB IPH CTPOUTEIHCTBE
CKBaXUHBL. O 3arps3HAONMIEH CIOCOOHOCTH OTPaOOTaHHOTO OYpOBOTO pPacTBOpa CYAAT IO
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COJICP’KAaHUIO B HEM HE()TU U OPTraHUYECKHUX MPUMECEH, OIlEHUBAEMBIX 10 mokazatento XIIK, mo
3HAYCHUIO BOJOPOJHOTO TMokaszarens pH u muHepanmuzamuu >kuakoi ¢assl. MmMeHHO 3TH
II0Ka3aTeau CBUAETEIbCTBYIOT O TOM, 4To OBP sBisiercs omacHbIM cpeau ApPYrux OTXOJ0B
OypeHHUsI 3arpsi3HUTENIEM OKpPY)Karolled MPUPOIHON Cpellbl U OTHOCUTCA K SHTapHOMY CIIHCKY
AEo40.

byposoii_ wnam (BI1l) — BpIOypeHHas Mopojia, OTIENEHHas OT OypoBOU IPOMBIBOUHON
XKUJKOCTH OYMCTHBIM 000pyn0BaHHEM. bypoBoii 1I1aM 0 MUHEPAJIbLHOMY COCTaBY HETOKCHYEH,
HeroxapoonaceH. B OOBIYHBIX YCIOBHUSIX OH XHUMHUYECKHM HeakTuBeH. OrpaHuuyeHus 10
TPAaHCIIOPTHPOBAHUIO OTXOJ0B OTCYTCTBYIOT. OHM KiaccupuuupyroTcs Kak otTxonsl IV kmacca
omacHOCTH. BypoBoii nuiam coOupaeTrcs B €MKOCTH W BBIBO3UTCSI COIVIACHO 3aKJIIOYEHHOMY
JIOTOBOPY Ha YTUJIU3AIHNIO. Y POBEHb OMACHOCTH — sIHTApHBIN criucok AEogo.

Memannonom (ompabomanmnsie doroma, obpesxku mpy6d) - cobupaercs Ha TUIOMIATKE IS
BPEMEHHOTO  CKJIQJMpPOBaHMSI  META/IOJOMa, MO  MEpe  HaKOIUIEHHS  BBIBO3HUTCH
CHEIMATN3UPOBAHHON (PUPMOI. YPOBEHB OMTACHOCTH — 3eJIeHbIN criucok GAggp.

Ocapku _21eKkmpodos — OTpabOTaHHBIM (OCTAaTOYHBIN) MaTepHUaj CBAPOUYHBIX AJIEKTPOIOB,
00pa3yromuiics B IpoIiecce cBapouHbIX padoT. COOMPArOT B METAIUTMYECKHE EMKOCTH H 110 Mepe
HAKOIUICHHSI BBIBO3ST C YYACTKOB B OTBE/IEHHBIE Ha TEPPUTOPHH MPEIIPUITHS MecTa Jjs coopa
U YTHIN3AlUK 10 I0TOBOPY CO CHENHATU3UPOBAHHBIMU OpraHU3alUsIMU. YPOBEHb ONTACHOCTH —
3enenblit crimcok GAogo.

HUcnonvzosannas mapa (Metamnnueckue 00UYKH, MEIIKH U3-TI0J] XMMPEAareHTOB) - YpOBEHb
OTIAaCHOCTH — SIHTapHbIH criucok ADo70, BBIBO3UTCS CHEIIMATN3UPOBAHHON OpraHU3aluen.

Ompabomannvie macia coOUpalOTCa B €MKOCTh, C MOCIEIYIOIUM BBIBO3OM M CIMBOM B
TEXHOJIOTHYECKYIO EMKOCTh. Y POBEHb OMTACHOCTU — AHTapHBIN criucok ACo3o.

Kowmynanvnole omxoowr (THQO) — ynakoBo4yHas Tapa MPOIYKTOB IHTaHWs, Oymara,
MUIIEBbIE OTXOAbl COOMpAIOTCS B KOHTEHHEPbl W  BBIBO3ATCS  CHEHUAIM3HPOBAHHOU
opraHuzaieii. YpoBeHb 0NaCHOCTH — 3eJIeHbIN criucok GOogo.

Ha mnepuon mnpoBeneHuss NpOU3BOACTBEHHBIX paOOT, CBS3aHHBIX C pa3paboTKO
MECTOPOKJEHUS (CTPOUTEIbHO-MOHTaXHBIE pabOThl, OypeHHe U KpEIUIeHHWEe, HCIbITaHHUE)
YCTaHABIMBAIOTCS HOPMATUBBI pa3MEUICHUS OTXOJOB, HHAue ToOBOpS, JUMHUTBHL. OO0beM
HOPMAaTUBHOTO pa3MelleHusl (JITMUTA) OTXOJ0B MPOU3BOJICTBA BKIIOYAECT KOJIMYECTBO OTXOOB,
KOTOpbIE MOMJEKAT CKJIATUPOBAHUIO HA TEPPUTOPUU MPEANPUATUS C LENbIO JalbHEUIIEro
WCIIOJIb30BAHUS WM 3aXOPOHEHHS C YYETOM JIOMYCTUMOM Harpy3ku Ha KOMIIOHEHTHI
OKpyxarmei cpensl. JlaHHble TMOKa3aTeld YCTAaHABIMBAIOTCS B IEJIOM JUISl MPEIIPUSTUS U
SIBJISIFOTCSI COCTABHOM YaCThIO SKOJOTHUYECKOT0 pa3pelieHus, a MMeHHO PasperieHus Ha sMuccuu
B OKPYXAIOIIyl0 cpeay. OKOJOrM4eckre TpeOoBaHUS TpU OOpalleHHd C OTXO0JaMUu
MPOU3BOJICTBA W TMOTPEOJCHUS U CBSA3aHHbIE C HUMH BOIPOCHl  PEriaMeHTHPYIOTCS
OkonorudeckuM KojaekcoM PecryOnuku Kaszaxcran, B 9acTHOCTH riaBod 42, W HMHBIMHU
HOPMAaTHBHO-TIPABOBBIMH aKkTaMu [2].

Hcxons u3 uMCXOAHBIX paOOuMX JAaHHBIX HAa MPOEKTUPOBAHME TAKMX KakK: KOJIHMYECTBO
MepcoHana 3aJeiiCTBOBAHHOTO Ha IMpoBeleHHE pPadOT, YHMCIO MPOEKTUPYEMBIX CKBaXKHUH K
OypeHuio, ux rayOuHa U JIp., OCYIIECTBISIETCS pacyeT 0O0pa3oBaHUS OTXOJOB MPOU3BOJACTBA U
noTpebnenus. Hacrosmmii pacdyeT mpou3BOAUTCS MO cxemMaMm U (opmyrnaMm B COOTBETCTBHH C
PYKOBOJSIIMMU HOPMATHBHBIMHM JIOKYMEHTAMU W HWHCTPYKIHUSAMU IO OXpaHe OKpYyXKarouen
cpenst (PH/L 03.1.0.3.01-96, P/1 51-1-96 u np.)
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Pacuer oOpa3oBanus 00beMa O0TX0/10B OypeHHUsl OT IBYX CKBa)KUH NMPOEKTHOM TITyOMHOMN
2100 m. xaxpas, 3a 2013 u 2014 roga noka3zan cienytouiee (tadm. 1):
Tabmuua 1 - O61ee KOIMYECTBO OTXOA0B, 00pa30BaHHBIX MPU OYpEeHHH 2 CKBAXXHH, U
MCTOJ UX YTUJIM3AallUun

HaumenoBanue KonnuecTBo 0TX010B | YPOBEHB ONIACHOCTH
Pa3memnienue oTxo108
OTXOJIOB oT 2 CKB., m/2 (m3) OTXOJIOB
Otxobl OypeHus,
. HHI; M 542,66 CO6op 1 BBIBO3 OTXO/IOB
— «SIHTapHBIA CITUCOK | TIPOU3BOJICTBA 110
bByposoti uinam 385,07 (220,04) P P A
g —— AEo020 4 AEo40» JIOTOBOPY CO CIIEIl.
paoo 157,58 (125,06) opraHu3aiuei
Oyposotl pacmsop

OO6mwue naHHBIE 1O pe3yldbTaTaM pacueTa oOpa30BaHMs OTXOJOB TPOU3BOJICTBA U
MoTpebIeHUs MPUBEIEHBI B TabIuUIIE 2.

Tabnuma 2 - Jlumutsl 00pa3zoBaHUs 0TXOJ0B IPOU3BOJCTBA U MOTpeOsIeHNs TpU OypeHUH
OJIHOW OTIepeKaroIue J0ObIBAIONICH CKBAKUHBI

HUcnoan3oBaHue,
Pa3memenue
00e3BpeKMBaHUE
BpeMeHHOoe
HaumenoBan | O6pa3oBaH Ha Ha HAKOILJICHUE
c00CTBEH
e 0TX010B He m/cKe. | cnenuaJIu3upoOBaH HOM 3axopoHeH | Ha
HBIX ue, m/CK6. | TEPPUTOPUH
npeanpusT
NpenpusTHsX, m | MPOMILIOIIA
AKH
1 2 3 4 5 6
BCETO | 54564 548,64 : : 54,864
8 M.4. OMxo-
008 npous- 543,75 543,75 - - 54,375
800Ccmea
0mx0006 4,885 4,885 - - 4,885
nompeoieHus
Orxoze! 542,66 542,66 - - 54,266
OypeHus
OTtpabGoTaHHbI 0,22 0,22 i i 0,022
€ Macna
Menonesorait | 75 0,275 - - 0,0275
Has Tapa
Meramionom 0,5 0,5 - - 0,05
KoMMyHaneH
BbI€ OTXOBI 4,885 4,885 - 4,885 4,885
(TBO)
Orapku
CBApPOYHBIX 0,092 0,092 - - 0,0092
AIIEKTPOJIOB

Bce orxomet mpomsBoactBa u  motpebnenus K@  «llerpoKazaxcran Benuepc
Wukopropeiiten» mnepemaroTcs IS YTWIM3AUUH  CHEHUATU3MPOBAHHON  OpraHU3aluy.
[lepepabotka w yrwimsanust OydeT HPOBOJUTHCS ITyTeM BBIBO3a C MecTa OypeHus Ha
COOCTBEHHBIE YUACTKH.
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Crnenyer OTMETHTh, YTO NOJHBI pacyer 0Opa30BaHUS OTXOJOB IPOU3BOJCTBEHHON
JEeATeIbHOCTH MPOU3BOAUTCS 1O ¢akTy B IlpoekTe HOpMATHBOB OOpalIeHHs C OTXOIaMHU
MPEINPUATHS, 110 pe3yIbTaTaM MHBEHTAPU3AI[MH HCTOYHUKOB 00pa30BaHMs OTXOJIOB.

3arps3HeHHE OKPYXKAamIeH cpeapl OBITOBHIMA OTXOIAMH BIMSET Ha 4YEJOBEKa Yepes
BO3/yX, BOJY, IHIIY PACTUTEIHLHOTO MPOUCXOXKIACHUS, BBHIPOCIIYIO HAa OTPABJICHHOW MYCOPOM
nouse. [locTymaromue B TOYBY XMMHUYECKHE COCIMHEHHMS HAKAIUIMBAIOTCS M TPUBOIAT K
MIOCTENICHHOMY H3MEHEHHIO €€ XMMHUYECKUX M (IU3MYECKHX CBOMCTB, CHI)KAIOT YHCICHHOCTD
KHUBBIX OPTaHU3MOB, YXY/IIAIOT IUI00poaue. BMecTe ¢ 3arpsA3HsIONIMMHU BEIIECTBAMH YacTO B
MOYBY MOTAJAIOT OOJIE3HETBOPHBIE OAKTEPHH, SHIa TEIbBMUHTOB M JJPYrUe BPEAHbIC OPTaHU3MBI.

OTtxo/p1, coOMpaemMble M3 JKHUJIHIL, W OCTaTKH, OOpa3yromIuecs B pe3yibTaTe CKUTAaHUS
OBITOBBIX OTXOJIOB, OTHECEHBl K KATETOPHH OIACHBIX. MYHHIMNAIBHBIE OTXOABI MOTYT
CONlepKaTh 3HAYUTEIHHOE KOJMYECTBO TOKCHUYHBIX XUMHUYECKHX BemecTB. [lo maHHBIM
3apyOexxHOM JuTepaTypsl [3], cpeAHHE KOHILEHTpPAlUU TSHKENIbIX METaIOB (LIMHK, MapraHel,
Me/b, XpOM, CBHHEI, pTyTh  Jp.) B THO 3a nocneanue 4 necaTuneTus yBeIWIWIUCh B 1,6-3
pa3a. B 80-90-e romer mponuioro Beka ObUIO YCTAHOBJICHO, YTO KOMIIOCT, MPUTOTOBIICHHBIA U3
OBITOBOTO MyCOpPa, 3HAYUTEIHHO MPEBOCXOAUT TIOUBHI MO COAEPIKAHUIO IIEJIOTO PsiZla TOKCHIHBIX
anemeHTOB (B 1,5-2 pa3a yBenuueHoO coJiep>KaHKe CBUHIIA, ITMHKA, MEIH, MOJIHO/IeHa, cepedpa 1
B 10 pa3 - pTyTH).

B nactosimee Bpemsi B ObiTy mpumensietcs 6osiee 100 cyOcraHmmii, onpeaenseMpix Kak
oracHbIe. BEIIENSFOTCS Tpek/ie BCEro TsDKENble MeTayuThl (KaaMHU ¥ HUKENb, COJepIKaluecs B
Oartapeiikax, OBITOBOH 2JIEKTPOHHKE, TUTACTHKAX, KPACKaX; CBUHEI] - B KPAaCKe, SJIEKTPOTIPOBOJIKE,
aKKyMYJISITOpax aBTOMOOWJICH; PTYTh - B JIOMUHECHEHTHBIX JIaMMax U Tp.), pa3iuuHble BUIbI
SATOXUMUKATOB, a TAK)KE BEIECTBA, COJAEp)KAIllMecs] B UUCTALIUX CPEACTBaX, jJakax u T. m. Jlo
40% TBO cocraBisieT UCNOJIb30BaHHAs YIAaKOBKA, MOJUMEPHAs 4acTh KOTOpoil jocturaer 50%.
[Ipu TpaauIMOHHOM 3aXOPOHEHMHM OTXOJOB Ha IMOJIMTOHAX MoJuMepHas (pakius pasziaraercs
kpaiine wmemieHHo (50-100 ner). Cxxuranwe TMOJUMEPOB MPHBOJAUT K OOpPa30OBaHUIO
BBICOKOOTIACHBIX TOKCHKAHTOB - MOJUXJIOPUPOBAHHBIX OM(EHMIOB, TMOKCHMHOB, O€H30(hypaHOB
u gp. Jlerywas 301a MyCOpPOCKHraTeNbHBIX 3aBOJIOB oOOoOTraiieHa XJIopuiamH (XOpoIlIo
pactBopuMasi popma) TsDKEIbIX METaNIOB, B TOM YHCJI€ TOKCHUYHBIX - CBUHIA, KaAMUS U IIMHKA.
TBO nmnpeacTaBislIOT  CEPHE3HYID  AINUAEMHOJIOTHYECKYI0  OMNacHOCTb. B pe3ynbrate
HEYJIOBJIETBOPUTENILHOM OpraHu3anuu cOopa ¥ yTHIM3AIUK 0TX010B (OPMUPYETCS] MUKPOOHOE
3arpsi3HEHUE TTOYBBI.

OnuaeMuosiornyeckas OMAacHOCTh OTXOJOB  CBsi3aHa TJIaBHBIM  00pa3oM ¢ UX
OMOJIOTUYECKUM 3arps3HeHHEM (HATMYUEM B HUX IMATOT€HHBIX OaKTepHii, MPOCTEHUIINX BUPYCOB,
SIUIl TeTbMUHTOB) M POJIBI0O B Pa3MHOKEHUS OJIHJIEMHUOJOTUYECKH 3HAUYMMBIX CHHAHTPOIIOB
(xpbic 1 Myx). [louBa BOKpYr MYCOpPHBIX KOHTEHHEpPOB B paguyce 15 M OTHOCHTCA K CHUIIBHO
3arpsi3HEHHOW 1O MHUKpPOOWOJIOTMYECKMM MokazaTensM. llpsamas snuaeMuoioruveckast
OTIACHOCTh OBITOBBIX OTXOJOB MIPOCIIEKUBACTCS U MO CAHUTAPHO-TEIbMHHTOJIOTHYECKUM
MOKa3aTemsiM.
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Angarna. 3eprrey OapbIChIHAA OHJIPIC MEH TYThIHY KaJJIBIKTAPhIH T'eHEpalMsUIayIblH Herisri
JKOHE KOCBhIMILIA KO3JIepi aHBIKTAJJIbl, COHJIal-aK OChI CaHIApbIH KOpIIaraH OpTara TEpic acep eTYiHIH
HETI3ri OarbITTaphl aHBIKTAIABL. KbI3BII0pAa OONBICHIHAAFEl MYHAM-Ta3 KEH OPBIHIAPBIHBIH MBICATBIH/IA
KaJIJIBIKTAPMEH JKYMBIC icTeyre OaIaHbICTBI MPOLIECTEPIH CaHIBIK JKOHE calajblK KePCeTKIITepi
AHBIKTaJIIbI.

Annotation. As the result of research the main and secondary sources of production and
consumption wastes were revealed. On top of that key areas of the negative impact of sources on the
environment were found out. By the example of the oil and gas fields located in the Kyzylorda region,
quantitative and qualitative indicators of processes related to waste management were determined.
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NHHOBAIIMM B BBICIIIEM OBPA30BAHUMU.
OYHIAMEHTAJIBHBIE HAYKH

27.29.17, 27.43.15

I''K.Bacuauna

AJNMaTUHCKUM YHUBEPCUTET PHEPIETUKH U CBsI3H, I Asnmatel, Kazaxcran

O ITIOCTPOEHUU MHOKECTBA ®YHKIINI1 CPABHEHUA
HUHTEI'PAJIBHOI'O MHOT'OOBPA3USA CTOXACTUYECKOT' O
AANPPEPEHIIUAJIBHOI'O YPABHEHUSA

Annoramus. CTpoUTCS MHOXECTBO CTOXAaCTHUECKHMX JU(QepeHIuanbHbIX ypaBHeHHH HTo
MEpBOr0 TOpsKA W MHOXECTBO (DYHKIMI CpaBHEHHs, OTHOCHTEIBHO KOTOPBIX HWMEET MECTO
YCTOMYMBOCTb [10 BEPOATHOCTH 33JaHHOT'O IIPOrPaMMHOTO JIBU>KECHHUS.

KioueBble ciaoBa:  croxacrudeckoe uddepeHIaIbHOe  ypaBHEHHE,  MHTErpajbHOE
MHOT000pasne, GyHKIHS CPAaBHEHUS, CTOXaCTHYECKasl yCTOWINBOCTb.

BBenenne. BaxubiM TpeOGoBaHuMeM B TeopuHM OOpaTHBIX 3afad Aud@epeHInanbHbIX
CHCTEM, KOTOPOE CBS3aHO C pabOTOCHOCOOHOCTBIO CHUCTEMBI M €€ HENOAATIIMBOCTBIO K
BO3MYUICHHUSM, SIBISIETCA TpeOOBaHME YCTOMYMBOCTU 3aJaHHBIX CBOMCTB JBM)KEHUS, MOATOMY
pEILIeHNE 3aa4l YCTOMYNBOCTH TPOIrPAMMHOTIO JABMKECHUS UMEET CYHICCTBEHHOE 3HAYCHUE IS
JATbHEUIEro pa3BUTHs KaYeCTBEHHON TeOpUHU 0OpaTHBIX 3a1ad AudQepeHInanbHbIX CUCTEM U
TEOPHUHU NIOCTPOEHUS CUCTEM ITPOTrPAMMHOIO JIBHKEHUS.

B Teopun yCcTOMYMBOCTH BO3MOKHBIE BO3MYLICHHBIC [BHKECHUS MAaTEPUAIbHOW CHCTEMBI
CPaBHMBAIOTCSI C HEBO3MYILECHHBIM JBW)KCHHEM II0 OTHOIICHHIO K COOTBETCTBYIOILIHMM
3HAYEHUSAM 3aJaHHBIX KMHEMAaTHYECKHUX IIOKa3aTelIell JBMKEHHUS B KaXIbIi MOMEHT BPEMEHHU
t = ty. Ilpu 3TOM mpeanosiaraercsi, Y10 KMHEMATHYECKHE MOKAa3aTeaN JBU)KEHUS MOTYT ObITbh
omucanbl Bekrop-Qynkuumeit Q(y,t), HasbiBaeMol (yHKIMEH CpaBHEHHMS W 3aJaHHOU B
HEKOTOpol obmactu  mpoctpanctBa G (Y4, ...,Y,) U3MEHEHHA (A30BBIX  KOOPJAMHAT
paccmarpuBaeMoil cucTeMbl. MccinenoBaHue yCTOMYMBOCTHM HEBO3MYILIEHHOTO JBMKEHUS
CBOJUTCS K YCTAQHOBJIGHHIO IIOBEAEHHUS PA3HOCTH 3HAYEHUH H3TOW BeKTOpP-(QyHKIMU
COOTBETCTBEHHO HA BO3MOKHBIX BO3MYLICHHBIX U Ha HEBO3MYLIECHHBIX IBUKEHUSAX CUCTEMBI

X = Q@/d - QH/O (01)
mpu Bcex t = t,. B 3agauax NOCTpOEHHs YCTOMUYMBBIX CHCTEM HCKOMBIE IapaMeTpbl
CUCTEMBI

U JIOTIOJIHUTEJIBHBIE YIPABIIIOIINAE CHIIBI TAKXKE ONPEACIAIOTCS U3 YCIOBUMN, HAJIOXKEHHBIX
Ha 3Ty pa3HOCTb. B yCTaHOBUBIIMXCS MMOCTaHOBKAX 3aJay YCTOMUMBOCTU (DYHKLIUU CPaBHEHUS
SBJIAIOTCS 3aJaHHBIMU, TaK K€ KaK M HEBO3MYILEHHOE JABW)KCHHE W YPAaBHEHHUS JIBUKEHUS
paccMaTpuBaeMoil MaTepualbHOW cucTembl. TakuM 00pa3oM, pelieHue 3aaydl yCTOWYMBOCTH
CBOAMTCA K OIPENEICHHUIO YCIOBHH YCTOMYMBOCTH 3aJlaHHOTO IBW)KEHHS paccMaTpuBaEMOU
CHCTEMBl MO OTHOLICHHWIO K 33aJaHHbIM (yHKUMSIM cpaBHeHUs. OJHAKO BO MHOTHMX 3a/adax
TEOPUH YCTOWYMBOCTH SBISICTCS MOJIE3HON 33/7a4a MOCTPOCHHs caMMX (DYHKIMI CpaBHEHHMsI, 1O
OTHOIIEHHUIO K KOTOPBIM MMEETCSl YCTOMYMBOCTD 3alaHHBIX CBOMCTB JBMKEHHSI MEXaHUYECKOU
CHUCTEMBI.

A.C. TannymiuHbIM ObliIa TIOCTaBJIEHA CJIEAYIOIAs OJHA U3 OOpaTHBIX 3aau JTUHAMUKH, a
MMEHHO, 3aJaya IOCTPOCHUsT MHOXXecTBa (YHKIMI cpaBHEHHs B Kiacce OOBIKHOBEHHBIX
middepenunanbubix ypaHenuir (OJY) [1-3]. IlpuBenem MOCTaHOBKY ASTOH 3agaud M ee
pemenue B kinacce OY [1]. ITo 3agaHHOMY 3aKOHY JTBHIKCHHS
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Ay=¢(t), yeR", peCHt>ty}, (0.2)

IIOCTPOUTh COOTBETCTBYIOIIIEE MHOYKECTBO YPABHEHUM JBUXKCHHUsS MAaTECpUAIBHOU
CHCTEMBI

y=Y(y,t), (0.3)

B KJIacC€ YPAaBHEHHUM, [OIYCKAIOIIMX U1 Ha4YalbHBIX YCJIOBUH y‘t:t0:¢(t0),

{to,w(to)} CyIIECTBOBAaHUE €IMHCTBEHHOTro pemreHus (0.3) ¥ MHOMXKECTBO I-MEPHBIX

BEKTOP-(PyHKIIHI Q(y), roJioMmoppHbIX B HEKOTOPOU & -OKpPECTHOCTHU

Ag ={]‘y—¢(t)”<8} unterpaisHoro muoroo6pasus A(t) (0.2) mpu Beex t>t;, mo

OTHOIIICHHUIO K COCTABIISIIOIINM KOTOPBIX UMEETCSl YyCTOMYMBOCTE B CMBICie JIsmyHOBA.

[TocraBneHHas 3aadya MOCTPOCHHUS MHOXeCTBa (YHKIMI cpaBHEeHHUs pernaercs B [1-3]
METOJIOM XapaKTePUCTHYHBIX umcen JIsmyHoBa. Pemenne ykazaHHOU 3amayu OnpenernseT
COBOKYITHOCTh KHHEMAaTUUECKUX TIOKa3aTelel NBIKeHUs (yCJIOBHS, HAJOXKEHHbBIE HA HUX),
[0 OTHOIIEHWIO K KOTOPBHIM 3aJlaHHbIC CBOWCTBA JBIKCHHUS PacCMaTPUBAEMOI CHCTEMBI
YCTOWYHBBI.

MHOX€ecTBO ypaBHEHHMI JBMIKEHUS CHCTEMBI, JUIsl KOTOpod 3anaHHoe nBukeHue (0.2)
SIBIISIETCS OJTHUM W3 BO3MOJKHBIX, CTPOHUTCS B BHJIE

y=¢O+2W,0), (0.4)

rae ®(y,t) — Hekoropas rojomopdHas B obmacth A, npu t = t, BeKTOp-QyHKLUS,

ynosnersopsromas  ycnosuo  D(y,t)|y—p) = 0. [amee cocraBisercs  ypaBHEHHE

BO3MYIIEHHOTO JIBIDKEHHSI MEPBOTO MPUOIMKEHH OTHOCUTENBHO BekTop-QyHkimu Q(y). C
MOMOIIBI0 HEKOTOPOTO JIMHEHHOro mnpeoOpa3oBaHMsl ypaBHEHHE BO3MYILEHHOTO JIBHKEHHS
MPUBOJUTCS K CHUCTeMe JUHEHHbIX nuddepeHnuanpHeiXx ypaBHeHUH. TpeOyercs, dYTOOBI
MOJIyueHHasi cHcTeMa ObUla MPaBWIBHOM M 4YTOOBI €€ XapaKTepUCTUYHBIE 4Hcia ObUIn
MOJIOKUTENbHBIMA. TOrAa, eciau NpUMEHEHHOE JMHEHHOe MpeoOpa3oBaHUE —SBISETCA
JSMYHOBCKUM, TO HUMEETCSl YCTOMYMBOCTH 3aJaHHOrO JBHkeHHs (0.2) OTHOCHTENIBHO BEKTOP-
byuxuun Q(y). MHOXKECTBO HCKOMBIX COCTaBIAKOMIMX BekTop-GyHkuuii Q(y), ciemys [3],
OTIPEJIeIIETCS U3 CIEIYIOIINX YCIOBHIA:
L L OrpaHUYEHBI,
detL™ # 0 npuscext = t,

roe L = ||1/J1‘,||Z, 1/)1", = a%g) e ,L,bv=1,..,n

W3BectHbiii  yuenbld Puuapn bemnman B IlpeaucnoBum kuurm k. Anomuana
«Croxactuueckue cuctemMbl» (M.: Mup, 1987) nomuepkuBaet: «O4eHb BaXKHO PEIINTh, KaKyIO
MOJIENIb CTPOUTH: ACTEPMUHHUPOBAHHYIO WJIM CTOXAaCTUYECKYH. JleTepMHUHUPOBAaHHBIE MOIEIHU
BeCbMa TIOJIE3HBI, OJHAKO CTOXAaCTUYECKHUE Mojenu Ooyiee peamTucTHUHbl. TpyaHOCTH
3aKIIFOYAETCS B TOM, YTO AHAJIM3 CTOXAaCTUYECKUX MOJIEJEd MaTeMaTUYECKHMMHU CpPEICTBAMHU
OUYEHb CIIOKEH.

CroxacTHYecKHue g depeHnnaibHbIe YpaBHEHUSA THUIIA Hto OMHUCKHIBAIOT
MHOTOYMCJIEHHBIE M BaXXHbIE B NPUJIOKECHUH MOJEIM MEXAHUYECKUX CUCTEM, YUUTHIBAOLIUE
BO3JEHCTBUE BHEIIHMX CIIyYalHBIX CWJI, B YACTHOCTH, JBH)KEHUE HCKYCCTBEHHOI'O CITyTHHKA
3eMiu MO JEHCTBHEM CHJI TATOTEHUS U adpPOJMHAMHYECKUX CHl [4] uinu (QIyKTyallMmOHHBIN
npeid TSKEIOTo TUPOCKOIa B KapAaHOBOM TMOJABECE [5] U MHOTHE JIpYyTHE.

B kauecTBe npumMepa, MOKa3bIBarOIUM BaXKHOCTh YUeTa CIIyYalHbBIX BO3MYILIEHUM, MOKHO
MPUBECTH, B YACTHOCTH, OOpaTHYIO 3aJady JAMHAMHUKH TIOJieTa KOCMHYECKOTO armapara.
Hanpumep, aspoamHamMuyeckue MOMEHTHI KOCMHUYECKOIO ammnapaTra BCErJa UMEKOT Cly4YalHbIe
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KOMIOHEHTHI [4], mopokIeHHbIe (QIyKTyalusiMi INIOTHOCTH atMocdeps! manetsl. Kpome toro,
CllydailHble HM3MEHEHMs] MOMEHTOB WHEPLMM  BbI3BIBAIOT TEPMOYIPYIHMe  KoJIeOaHUs
CTAaOMIM3UPYIONIUX CTEPIKHEH, KOJICOaHMsI )KUIKOCTEeH B OaHKax, aHTCHH M TIaHENIeH COJTHEUHBIX
Oarapeil. 11 uccienoBaHue BIMSHUA CIy4alHbIX BO3MYIIEHUN Ha JUHAMHUKY KOCMHMYECKOTO
anmapara HacTOJIbKO BaXKHO, YTO HWTHOPHUPOBAHME 3THUX BO3MYIIEHHUH MOKET CYILECTBEHHO
COKpaTUTh CPOK IKCILTyaTallid KOCMHYECKOro ammaparta [6].

PaccmoTpuM fanmee TOCTaBIEHHYIO B Kiacce OOBIKHOBEHHBIX —TU(QPepeHIINATbHBIX
ypaBHeHu#M 3amady [1-3] B BEpOSITHOCTHONW NOCTAaHOBKE, a MMEHHO MpPU JOINOJHUTEIHHOM
MIPEANOJIOKEHUH O HAJTMYUH CIIy4alHBIX BO3MYILICHUM.

1. 3agaua nocTpoeHnsi MHOKecTBa (QYHKIUI CPAaBHEHHSI B KJlacce CTOXaCTHYECKHX
aupepeHIHAIBHBIX YPaBHeHHU. 110 3ananHON TporpaMMe JBHUKEHUS

A:/IEy—(o(t):O,yeRn,(oeCl,Hgoﬂﬁl, (1.1)
HOCTpOI/ITB COOTBCTCTBYIOHICC MHOXKXECTBO ypaBHeHI/Iﬁ OBUXCHUA MaTepPIEU'II:HOﬁ CHUCTECMBEI
y=Y(y,t) +o(y,t)é, &eR¥, (1.2)

B KJacce ypaBHEHWH, JOMyCKAIOMUX [JIsi HAYaJIbHBIX YCIOBHUH y‘t:to :(p(to)

CYIIECTBOBAaHHME EAMHCTBEHHOTO /IO CTOXaCTHYECKOW HDKBUBAICHTHOCTH PEIICHUS YpaBHEHHS
(1.2) u wmHO)ectBO N-mepHbIX Bektop-pynkumit Q(Y), romoMopdHbIX B HekoTOpoil & -
okpectHoctn A, = {ﬂy —(0('[)” < 8} uHTerpanbHoro Muoroo6pasus A (1.1) mpu Beex T > 1,

110 OTHOIIEHHUIO K COCTABJISIFOIIINM KOTOPBIX UMEETCSI YCTOMYHBOCTH 10 BEPOSTHOCTH.
VYpaBHeHHE BO3MYIIEHHOTO IBWKEHHUSI MATEPHATbHON CHUCTEMBI, IJi1 KOTOPOW 3aJaHHOE
nBkeHue (2.1) sBIseTCsS BO3MOKHBIM, MOXKET OBITh, cieays [3], mpeacTaBiIeHO B BUJIE

A=Ay, ) +BA Y HE, (1.3)
rie  A(A;Y,1)- Bexrop-pymxumsa, B(A;Yy,t)- NxK wmarpuna tnna Epyrusa,
ynosnersopsiorue yenosuam A(O; y,t) =0, B(0;y,t)=0.

Onpenenenne 1. Oynxnus a(r) HaspIBaeTcs (yHKIMEH Knacca XaHa, a(l’) e K, ecin

OHa — HeMpepbIBHA, CTPOrO BO3PACTAIOIIAS U YIOBIETBOPSET YCIOBUIO a(O) =0.

Onpenenenne 2 [7]. IIporpammuoe Muoroo6pasue A (1.1) ypasuennus (1.2) Ha3biBaeTcs
0 -yCTOWYHBBIM 110 BEPOATHOCTH, €CIIU

lim P {sup p(y Y00 (1), A(t) > }=0.
,(Yo,A(tg))—0 %0 t>0

Teopema. Ecii B OKpeCTHOCTH HHTErpabHOrO MHOrooGpasus A | cyuiectByer QpyHKIus

JIsanynosa V (ﬂ; Y, t) CO CBOMCTBaMU
a(|)) vy, <b(|4]), abeK, (1.4)
LV <—(J4])), ceK, (1.5)
to mporpammuoe asmienne A=Y —@()=0 cucremsr (1.3) acummroTHueckn P -
YCTOMUMBO 110 BEPOATHOCTH OTHOCHTENIBHO TPOM3BONIBHOH S - MepHoii BekTop-(ynkimu Q(Y),

HenpepsIBHOH B okpectroctn A, 1< s <n.
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JlokazateaberBo. Ilo onpemenenmio Q- yeroitumoctu [1] paccMOTpuM  pasHOCTS

X=Q(Yy)—Q(p(t)). o ycnosmio Teopemsr cymectyer dynkuus Jiamynosa V (A4;Y,t) co
coiicteamu (1.4), (1.5), uro oOecneuynBaeT acUMOTOTUYECKYIO IO BEPOSATHOCTH L -
yeroitunBocTs nporpammuoro aemwkenus A =0 [17], To ects

lim limsu Yoo (£) A(t))=0 16
o lim Py, [imsupo(y o (0, A®) =0j=1 (L6)

U U3 HENPEPBIBHOCTU BeKTOp-(byHKuHM Q(Y) u ycnosus (1.6) cneayer

lim {imsup|Q(y(t.to. ¥o)) - Qe(®)| = 0f=1.

(Yo, A(tg))—0 P
YTO O3HAYaeT ACMMIITOTHYECKYIO YCTOHYMBOCTH aBukeHus A=Y — (p(t) = 0 cucremnr

(1.3) otHocuTensHo BekTop-Pynxmun Q(Y).
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ON CONSTRUCTION OF THE COMPARISON FUNCTION OF THE INTEGRAL
MANIFOLD OF THE STOCHASTIC DIFFERENTIAL EQUATION

Vassilina G.K.

Almaty University of Power Engineering and Telecommunications,
Almaty, Kazakhstan

Annotation. The set of first-order stochastic differential equations and set of comparison functions
are constructed. There is stability in probability of the given program motion with respect to comparison
functions.

Keywords: stochastic differential equation, integral manifold, comparison function, stochastic

stability.
CTOXACTHUKAJUIBIK IM®PEPEHUUSAJIBIK TEHAEY IIH UHTEI'PAJIABIK
KONBEWHECIHE CAJIBICTBIPY ® YHKIIUSICHIHBIH JKUBIHBIH KYPY TYPAJIBI
Bacuiauna I'.K.
AJMaThI SHEpPreTHKa KoHe OaillaHbIC yHUBEpCHUTETI, T.Anmatel, Kazaxctan

AnHoTtauus. bipinmi perri Mrto croxactuueckanslk auddepeHnHanaplK TeHaeylepi MeH
CAITBICTBIPY (QYHKITUSUTAPBIHBIH KHUBIHTHIFBI KYpbUIaabl. Onapra KaThICTBI MPOTPAMMAIIBIK — KO3FAJILICTHIH
CTOXACTUKAJIBIK OPHBIKTHUIBIFBI OPBIH aJaJibl.

Tyiiin ce3aep: croxactukanblk auddepeHInanApIK TeHILY, HHTETPAIAbIK KOmOeiiHe, CaNbICThIPY

(hyHKIHSICHI.

88



Becmnuk Anmamunckozo ynueepcumema ynepeemuru u ceazu. Ne4(3) (43)2018

MPHTU
N.E.Kaémomes'?, N.B.Arankos'?, K.X.TyMaHﬁaeBa1

'Anmatunckuii Yausepcuter DHepreTuxu u CBa3u, T.AlMAarThL,
Pecny6nuka Kazaxcran
2 Anmba-bank Kasaxcran, r.Anvarsl, Kazaxcran
3TOO ICT Labs, r.AnMarsl, Kazaxcran

3OOEKTUBHBIN AJITOPUTM OBPABOTKH CJIOKHBIX COBBITUI

AnHotamus. B oarolf pabore peann3oBaH METOJ] aHANW3a JAHHBIX MOHUTOPHHIA COOBITHH
TenekommyHnukanuonnoii Kommnanuu. CyliecTByOIUE METOAbI 00pabOTKH COOBITHH, Takue Kak
WINEPI u aHajnoruyHble CIOXHBI B  BbIYMCIECHHH. IlocTpoeHHE BEPOSATHOCTHBIX MATPHIL
MpeArnouTHTENbHEee sl paboThl ¢ KOMOWHUPOBAHHBIMU JIAHHBIMH W JAHHBIMH 0€3 ONpe/elIeHHOTO
nopsaka. OCHOBa MpeAIaraeMoro MeTofia - «CKOJb34Iee OKHO». BHavane cTpouTcs HyneBas MaTpHUIia ¢
KOJINYECTBOM CTPOK, PaBHBIM KOJIMYECTBY YHHKAJIBbHBIX COOBITHH B wHccieqyeMoit cucteme. Jlamee
MaTpHlla 3aroNHAETCS 3HAYEHUSMH OTHOCHUTENBHOW BEpOATHOCTH. AHaAMM3 palOTHI IOKa3aj, dYTO
3aBUCUMOCTH, KOTOPBIE MOIYYEHBI C ITOMOIIBIO IPENJAraéMOro aJIrOPUTMa, JTEMOHCTPUPYIOT BBICOKYIO
MIPAKTHYECKYI0 LEHHOCTb M, B COOTBETCTBUM C 3aKIHOYEHHEM OKCIEPTOB TeIeKOMMYHUKAMOHHON
KOMITaHMH, YK€ Ha 3TOM 3Talle MOI'yT HCIIOJIb30BATHCS B IIPOU3BOACTBEHHOM IIPOLIECCE.

KuarwoueBble ciaoBa.Data mining, aHaau3 JaHHBIX, 00pa0OTKa CIOXHBIX COOBITHI, 3aBHCHMBIC
COOBITHSI.

1. BBenenue

[TosiBnenne koHuenmuu MHTEpHETa BemIei SBISETCS OJHOW M3 MPUYMH HEOOXOJAMMOCTH
noucka 6osee 3(pPEeKTUBHBIX METOJ0B O00paOOTKM NaHHBIX B pealbHOM BpeMeHu. OOpaboTka
CIIOKHBIX COOBITMM - OJIHA W3 TJAaBHBIX 3adad B Hacrosmiee Bpems [1, 2]. Meromsl
MHTEJUIEKTYaJbHOTO aHaIN3a JAaHHBIX MO3BOJISIOT BBIIBUTH 3aBUCHMOCTH B MOTOKE COOBITUN U
MIPUYMHBI BOSHUKHOBEHUs cOoeB. [TouCK Takux 3aBUCUMOCTEN CBS3aH C TEOPHEH BEPOSITHOCTH.
Jis  kaxgoro 3aUMKCUPOBAHHOTO COOBITHSI CYIIECTBYET BEpPOSITHOCTh BO3HHUKHOBEHUS
OTIpEeIeNIEHHBIX TOCIEICTBUMA.

[Torckom mo00HBIX 3aBUcHUMOCTEl B 1995 rony 3anumancs Manuuna [3]. On npencraBui
ceoii anroput™M WINEPI, ocHOBaHHBIN Ha MOUCKE 3apaHee U3BECTHOTO I1a0JI0HA B CKOJIB3SIIEM
okHe. B 1996 roay aBtopel npeactaBuwin anroputm MINEPI [4]. B konne 1997 roma onu
MIPEJIOKUIIH ellle OJAUH allTOPUTM OOHAPY>KEHHUsI YCTOMUYUBBIX MOCIEN0BaTeIbHOCTEN B Habopax
nanabIX [5]. Jlakcman B [6] mpeactaBun paboTy MO MOMCKY YacThix coObituii. Tanbup B [7]
MPEeIIOKUI  YIPOIICHHBI Ccrnocod moucka 1adinoHoB 6e3 (¢parMeHTanuu AaHHbIX. OH
ucnoas3oBai PFtree (Periodic-often Pattern tree) u mpemiokui «anropurm pocra», PFP-growth,
JUIS  BBISBJICHHSI TOCIEAOBATEIbHOCTEH, MOSBISIIOIIMXCS C 3aJaHHOW MaKCUMalbHOU
MEPUOTUIHOCTBIO.

IMymxepn B [8] omucan cnoco6 Constraint Based Periodicity Mining (CBPM),
pazpaboTaHHBIA UM [ OOHapyXeHHS YCTOMUYMBBIX MocienoBarensHocTeld. Crocod
OCHOBBIBAETCSI Ha HCIOJB30BAaHUM APEBOBUIHON CTPYKTYPHI JaHHBIX (JepeBa KOHCEHCYCa).
JlepeBo (UKCHpOBAHO M CBS3aHO C pa3MepoM Habopa CHUMBOJIOB U JUIMHOW HWCXOIJHOMN
MOCJIEIOBATETFHOCTA. DTUM METOJOM MOKHO OOHApPYKUTh CHUMBOJIBI, MOCIIEIOBATENFHOCTH U
HEMOCTOSIHHBIC TATTEPHBI.

Kcunoruannonynoc B [9] mpeactaBui KOHLENIMIO CaMbIX JJIUHHBIX MOBTOPSIOMIMXCS
natrepHoB» («Longest Expected Repeated Patterns» (LERP)). OH mnpemnoxun uckatbh
MIEPHOIUIECKHE TTOCIEI0OBATEILHOCTH BO BPEMEHHBIX PSAaX, UCHOJB3YS MacCUBBI CyPQHUKCOB.
bein mpencrtaBieH anropuTM TOCTPOCHHUST MaccuBa CY(P(GUKCOB U aITOPUTM, KOTOPBIN
UICHTU(PHUIHPYET BCE TOBTOPSIOUINECS MAOTIOHEI.
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Humu B [10] B 2013 roay npeanoxun yCKOPEHHBIN MOUCK MaTTEPHOB.

2. Onucanue aJIrOPUTMAa U METO/IbI

B oaroii pabore peamm3oBan MoaudunmpoBanabiii Meronx WINEPI mns ananmsa
coObiTHii B 0a3e JaHHBIX MOHHTOPHHTAa B TEICKOMMYHUKAIMOHHOW KOMIIAHUHU.
OcoOeHHOCTBIO TaKOro poJa MJAaHHBIX SIBISIOTCS B3aHMOCBS3M MEXIYy COOBITHSIMU,
KOTOPBI€ TO3BOJISIOT BBISIBUTH NMPHUYMHY MOSIBICHUS aBapuu. Ho 171 BBISBICHUS ITUX
CBsI3CH BpydYHYIO TpeOyeTcs MHOTO BpeMeHH. [IpuMeHeHHMe mpemiaraeMoro MeTojia
3HAYUTEIBbHO COKPAILAET BPEMS IMOUCKA U YCTPAHEHHUS HEMOJIA/IOK.

2.1 'naBHas uaes

AJNTOPUTM aHaIN3a JaHHBIX HA3bIBACTCS «CKOJB3SIIUM OKHOMY». OH OYeHb MTOX0X Ha
yxxe u3BecTHeI anroputm WINEPI, Ho mMomudummpoBan aiasi mpoCTOTHI pead3aiiv.
3HaYeHHE CKOJIB3SIIEr0 OKHA 3aKIF0YAETCSl B TOM, UTO ISl K&KIOTO COOBITUSI TTPOBOIUTCS
MOUCK COOBITHI, KOTOpPhIE MPOUCXOAIAT B T€UEHUE BpeMeHHU t, mocie meporo. [Ipumep
ITOpPUTMa CKOJIB3SIIEr0 OKHA MPEJCTaBIeH Ha pucyHke 2.1.

Al B C B C D E B C

| | | | | | | | | | | | | | | |
I I ] ] | ] ] ] I I I I I I I I

0 {10/ 20 30 40 50 60 70 80 90 100110120 130 140 150

v
—

Pucynox 2.1: 1-MUHYTHOE CKOJIB3SI1IEE OKHO

Taxkum o0Opa3zom, korma coObiTHe B BcTpedaeTcss B HECKOIBKUX OKHAX COOBITHS A,
MOYHO TIPEJIIOJIOKHUTh, YTO COObITHE A sIBIIseTCS NMpUYnuHOM coObrtus B. Ham anroputm
HMECT aHAJIOTMYHYIO JIOTUKY, HO YYHUTBIBACT TOJBKO YHHUKAJIbHBIC coObITHst B oKHE. TO
€CTh, €CJIM IIOCJIC coObITHI A B CKOJIB34IIIEM OKHE coObiTie B BCTPETHUIIOCH 3 pas3a, MbI
y4TeM €ro TOJBbKO OJIMH pas. OTO CBSI3aHO TAKXKeE C TEM, 4YTO Ha 060py,HOBaHI/II/I MOTYT
IPOUCXOJUTh KPATKOBPEMCHHBIC OH_II/I6KI/I, HaIrpuMeEp, BCHTUIIATOP Ha PECHBCPE 4YaCTO
JaceT C6OI/I, a 3aTeM OH OMATh BKIIOYaercs. Ecim Obl MBI Y41 KOJHUYCCTBO MOSBJICHUH
3TOTIO CO6HTI/IH, 0Ka3ajJoChb 6BI, 4TO BCC aBapWH Ha CTAaHLOUH CBA3aHBI CO cboeMm OJHOTI'O
BCHTHUJIATOpA. [[anee MBI UCKJIOYaEM M3 aHa/IM3a CUTyallud BO3HUKHOBCHUSA coOnITH A
IOCJIE COOBITHS A, IMNOCKOJIBKY 3Ta CBsA3b HEC UMCCT CMBICJIA.

Now we need to write the dependency data. For each station, a square zero matrix A
of size nxn is created, where n is the number of unique events occurred at a particular
station. By rows and columns, the index will be objected. The element of the matrix Aij is
the probability of occurrence of the event j after the event i. Our purpose is to get these
probabilities, i.e. fill the matrix. To do this, consider each event in the dataset. When
considering the event, we select all the events that occurred within a minute after it, we
will choose only unique ones from them. Next, we add units where the event (row) under
consideration and unique events after it (columns) intersect. An example of filling a matrix
is discussed below (Table 1):

TenepL HaM HY>XHO 3aIlluCaTb CO6paHHLIe JaHHBIC. I[J'ISI Ka)KIIOI\/'I CTaHIIMU CO34a€TCA
KBaJpaTHasA HYJICBasA MaTpHulla A pasMepoM n X n, TA€ n - KOJUYECTBO YHUKAJIbHBIX
CO6LITPII>1, MPOUCXOAAIIUX Ha KOHKpCTHOﬁ CTaHIINU. DJIeMEHTOM Ai‘j MaTpulbl SABJISCTCSA
BCPOATHOCTL TIOABJICHHUA COOBITHS _] mociae coOeiTus 1. Hara Oejib - IOJIYYHUTb OTU
BCPOATHOCTHU, T. €. 3aIlOJIHUTb MATpHULLY. Yro0OBI CACJIATb 3TO, PACCMOTPHUM KaKXJI0€
coObITHE B Oaze JAaHHBIX. HpI/I paccMOTpCHHUN COOBITHS MBI BBIGI/IpaeM TOJIBKO YHUKAJIbHBIC
CO6LITI/I$I, KOTOPBIC MPOU30LIIIN B TCUCHUC MUHYTHI ITOCJIC IIEPBOTO. K 3nauyenusm SA4YCCK, B
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KOTOPBIX MEPECEKAITCSI pacCMaTpPUBAcMOE COOBITHE (CTPOKA) M YHHKAIBbHBIE COOBITHS TOCIE
Hero (cTonbikn), mpubasisem enuuuity. [Ipumep 3anonHenus matpuibl  (Tabnwuma I):

Tabauna |: [Ipumep 3anosiHeHUs HYI€BOM MaTPUILIbI

triggerl 20453 20454 20455 20456 .. 40499  Time Eventl
D D

20453 0 0 0+1+ 0 0+1 10:00:01 20453

1

20454 0+1 0 0+1 0 0 10:00:40 20455

20455 0 0 0 0 0+1 10:00:50 40499

20456 0 0 0 0 0 11:30:00 20454
11:30:02 20453

40499 0 0 0 0 0 11:30:20 20455

B wtore MpI mosiydaem 3amonHEHHYIO MmaTtpuily A, rae Al, j - uenoe uucio. UToObl
MOJIYYUTh BEPOSITHOCTH, Mbl pa3[eliuM KaKJIyl0 CTPOKY MaTpullbl Ha oOIlee KOJUYECTBO
COOBITHH, COOTBETCTBYIOIIUX COOBITHIO 3TOW CTpoku. [lomyunm matpumy A, roe Aij€ [0,1].
Tenepp ameMeHT MaTpuIlbl Ajj MOKHO paccMaTpUBaTh KaK YCIOBHYIO BEPOATHOCTb MOSBIIEHUS
coOBITHS ] TTOCIIEe COOBITUS 1 B TeUeHHe 1-MuHyTHOTO MHTepBana (Tabnuma II). B To e Bpems
Aijlizj = 0, TOCKOJIbKY MOSIBJICHHE COOBITHSI TIOCIIE ce0si He MMeeT cMbIcia. Ternepb He00X0AUMMO
MIPUHSTD 3HaYeHHE  TMOPOroBOM BEPOATHOCTH  JJs  BBISBJICHHUS  YCTOWYHUBBIX
MOCJIEI0OBATEIbHOCTEN. B Halllem s3KkcrepruMeHTe Mbl HCTIOJIb3YEM YPOBEHB, paBHbIi 0,7.

3. Pe3yabTarhbl 1 00Cy:KIeHHe

B kauecTBe BXOJHBIX JAHHBIX JJIsl aHAJIU3a UCIOJIB30Bajach UCTOPUS MOCIEA0BATEIbHBIX
COOBITHI, MPOU3OLIEAIINX HA CETEBOM DJIEMEHTE Ka3aXCTAaHCKOTO BEIIATEeIbHOTO OIepaTopa.
DJEeMEeHT CeTH COCTOUT M3 CETEBOT0, MPUEMHOTO0 M BEUIATENIbHOTO O000pYIOBaHUS, KOTOPOE
reHepupyeTr coObITHs cO60si BO Bpemsi paboThl. Kaxmoe coObiTHe MMeEeT METKYy BpPEeMEHH U
Tpurrep. Ha mepBoM sTamne Mbl BEIYHCIISIEM MaTPUILYy YCIOBHBIX BEPOATHOCTEN B COOTBETCTBUU C
pasznenom 2.1. B tabmune 11 mokazana marpuiia /i Halero ceTeBoro 3JIeMEHTa.

Tab6muma I1: [Tpumep nmomydeHHBIX BEpOSATHOCTEH

triggerid 20453 20454 20455 20456 40499
20453 0 0.01 0.97 0.11 0.8
20454 0.7 0 043 0.05 ] 0.41
20455  0.03 0.13 0 023 - 0.75
20456  0.05 0.85 0.001 0 - 0.14
40499 0.1 0.2 0.13 0.14 - 0

Ha BTOPOM 3OTall€ MbI BBIIIOJHACM IOUCK 3aBHCUMBIX COGLITHf/'I, AHAIIU3UPYA MaATpULly
YCIOBHBIX BCpOﬂTHOCTCﬁ " 3aI10JIHACM Ta6n1/1uy 3aBUCUMBIX COOBITHIA:

Tabnumna I1I: TloxydyeHHbIe 3aBUCUMOCTH
[TepBoe coObITHE: [Tocnemyromue coObITHS:
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20453 20455
20453 40499
20454 20453
20455 40499
20456 20454

Mpbl TONydHJIM Taphl  COOBITHIA, TJE BEPOSTHOCTH TIOSIBJICHHUS ITOCIICIYIOMIETO
cobObrtrst Oonee 70%. Mpbl Ha3piBaeM Takwe Tapbl - 3nu30jamMu. [10CKOJIBKY IepBoe
COOBITHE B Pa3HBIX 3IMH30J]IaX MOXKET OBITh OJIMHAKOBBIM, KaK, HAIPUMED, JJI COOBITHS
20453, smr30,161 MOXKHO OOBEAMHUTH B 0JIUH (Tabnuia [V):

Ta6muma IV: IlpuMep norsomeHust S1u30/10B

First event: Second event:

20453 (mossnsiercs 100 pa3) 20455, 40499
20454 20453
20455 (mossasercs 20 pa3) 40499
20456 20454

MoryTr BO3HUKHYTh CHUTYyaIlMH, KOTJa OOWH SMH30[ OYIeT comepkKaTbCs B APYroM
snu3oze. Takoil snu304 Ha3bIBaeTCs Cy03Mu30/10M. [ ynpoIiieHus Mbl MOKEM YIaIUTh
cyboanm3oapl. OgHAKO, MBI TOJDKHBI OBITH YBEPEHBI, YTO MOTJIOMICHHBINA CyOATTU30,1 MEHBIIIE
snu3ona (tabmuna IV). Hampumep, ecnu cyosmuzon mossuics B 1000 pas, a smuzof,
KOTOPBIA TOTJIOmaeT cyosnu3on, mosisiercs 100 pa3, sydme paccMarpuBaTh HX
OT/EeNbHO. B Hamem ciydae Mbl MOXKeM 00BETUHUTE AMU30/16I (Tabauma V):

Tabmuma V: O6benuHuenne cy0s1m30/a ¢ SMU3010M

First event: Subsequent events:
20453 20455, 40499
20454 20453
20456 20454

B pesymprare MBI MOJyYaeM CIHCOK SMH300B, KOTOPBIC ITOKA3bIBAIOT, KAaKHE
HanOoJiee BEPOSTHBIE COOBITHS NMPOMCXOAAT B TE€UYECHHE MHUHYTHI IMOCJE OMPENEIICHHOTO
coObiTusa. Ho OBIBAaIOT cHTyaluu, KOrja CBSI3aHHOE COOBITHE MOXKET MPOHM30MTH yepe3
Oosiee JUIMTENBbHBIH MPOMEXKYTOK BpEMEHH. B 3TOM cilyyae MBI yBENIWYHMBacM pa3Mep
CKOJIB3SIIETO OKHA.

Hcnone3ys mNOJydeHHbIE Mapbl COOBITUH JIOKaXEM, YTO METOJl HCCIIEIOBAHUS
SBIISIETCS. JJOCTOBEPHBIM. EciaM MBI paccCMOTPUM COOBITHS C TOYKHM 3PEHHS TEOPUH
MaccoBOro OO0CITYXHMBaHHUSA, UX MOKHO OTHECTH K CYMME CIy4YalHBIX M 3aBUCHMBIX
coObITUH. BhIsBIEHHbIE HaMU COOBITUS SIBISIOTCA 3aBUCHUMBIMM, TOTJA Kak CilydaiiHble
COOBITUSl TIPOUCXOAAT 0€3 KaKOH-TMOO NPUBA3aHHOCTU OT JIOOBIX JAPYIMX COOBITHM.
Crydaiinble cOOBITHS IOJKHBI pacripesiesiaThes Mo pacnpeaenenuto ITyaccona (puc. 3.1).
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Pucynok 3.1: Pacnipenenenue [lyaccona

YToOBI TPOBEPUTH 3TO MPEAIIOJI0KEHIE, HEOOX0IMMO Pa3IeIuTh Ha0Op JaHHBIX COOBITHH
Ha (UKCHUPOBAHHBIE MEPUOBI BpeMeHHU. [I0CKOJIBbKY MBI BBIOMpAaeM OJMH AJIEMEHT CeTH s
aHaj3a W JIeJTUM HHTEpBa Trojga Ha Oolsiee Mmenkue. Bece manHble 0 coObITHAX (1 rom) ObLn
pazneneHsl Ha 1-4acoBbI€ MHTEPBAIBI, a KOJMYECTBO COOBITUH B Yac COCTaBIISIIO
npubau3uTeabHo 8700. UToOBI CcpaBHUTH pacmpeieiiecHHe CO CIyY4alHBIM paclpeeicHueM
[Iyaccona, HEOOXOAWMO BBIYUCIUTH CpEIHEE 3HAYCHHE OJKCIEPUMEHTAIBHBIX JaHHBIX.
Oxunanue coOBITUH I ciydailHOTO pacmpeneneHus [lyaccoHa OyneT paBHO IMOJTyYEHHOMY
cpenHeMy 3HaueHuro (puc. 3.2).

Number of events per hour

8730

7857

6984

6111

Frequency
w
N
w
[e+]

25
©o =2}
N wn

2619

1746

873

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Number of events
Pucynoxk 3.2: Pacnipenenenue coObITHIT SKCIIEpUMEHTAIBHOE (CUHUI) U TEOPETHIECKOe
(opamxeBblIit)

Kak mokazano Ha pucyHke 3.2, pacmpeleneHusl BBITJISAAT MO-pasHoMy. HauBriciiee
TEOpEeTUYEeCKOe 3HAUCHUE CABUTaeTCs BIpaBo. Eciau ABUrarscs ganplie MO OCH X (KOJUYECTBO
cOOBITHIT), OKa3bIBAETCS, YTO 3aBUCUMbBIC COOBITHS BHOCST OOJBIION BKJIad B oOIlee cpenHee
3HaueHue. Ects Heckonbko nHTEepBanoB ¢ 50, 100 u gaxe 1000 coOpiTusiMu B uac (puc. 3.3).
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Pucynox 3.3: Pacnpenenenne coosituii. Matepsansr 15-100, 100-1400

/.

VYnaanum HaliieHHble Tapbl coObITUHM (3mu304bl1). [l 3TOTO MCcnenoBaHUsS ObUIM
WCKJIIOYEHBl AMH30/lbI C BEpOSITHOCThIO Ooznee 10%, kpome Toro, pasMep OKHa ObLI
yBeJIMYEH 10 5 MHUHYT (s BbIOOpa KOPOTKHUX, CPEIHHUX U PAa3HECEHHBIX BO BpPEMEHU
3aBucumocteit). Pasmep Habopa panHbiXx ymesbmuics c¢ 18000 go 3600 crpok.
OctaBmrecs coObITHS Mbl Ha3blBaeM ciaydaiiHbIMU. OHU MOKa3aHbl HA pUCYHKE 3.4.

Number of events per hour for random events
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Pucynok 3.4: Pacnipenenenue ciy4ailHbIX COOBITUN

Jlis TeopeTHdyecKoi TI'MCTOrpaMMbl OBLIO IEPEeCUUTaHO OKUJaHHWE coObITHH. B
pe3yibTaTe TUCTOrPaMMbl CTAHOBSTCS 00J1ee MOX0KUMHM, YEM PaHbILIE.

[Ipennonaraercs, 4rto ocraBlIMecs COOBITUS HAa CaMOM Jejie MMEIOT CilydailHbII
xapakTep. YUToOBl J0Ka3aTh NPEANOI0KEHUE, MPUMEHUM CTAaTUCTUYECKUH MOAXOJ.
[TockoabKy KOJIMYECTBO COOBITHUI B Yac CTaJI0 MaJEHbKUM, a paclpeeieHue ObuIo 1aneKko
OT HOPMAJIBHOTO, JIy4Ill€ MCIOJb30BaTh HENApPAMETPUUECKUNH CTaTUCTUUYECKUN KPUTEPHUIL.
Jns stoi nenu Obln nmpuMeHeH U-kputepuil MaHHa-YUTHH. DTOT KPUTEPUH MOXKHO
UCIOJb30BaTh JJIS OLEHKU DPA3IU4YUi MEXIYy ABYMS HE3aBHUCHUMBIMM BBIOOpPKaMHU IO
YPOBHIO Kakoro-au0o NpH3HaKa, W3MEPEHHOTO KOJIMYECTBEHHO. JTOT KPUTEPHH MOKHO
UCTOJb30BaTh B OuOAMoTeke scipy. CHadana HeoOXOAMMO BBIYMCIMTH KOJIMYECTBO
cobbiTHit {0,1,2,3,4,5,6} B TEOpETUUECKUX U SKCIIEPUMEHTAIBHBIX paclpelelIeHUsX.

[Ipumenenne U-kputepus BO3BpalIacT CIEIYIOINX PE3YJIbTar:

MannwhitneyuResult(statistic=20.0, pvalue=0.30464007965205142)

ITomyyennoe 3nauenue P 6ompmie 0,05, 1 MBI MOXEM MPUHATH, YTO MEXIY 3TUMHU
IByMsi HA0OpaMU JIaHHBIX HET CYIIECTBEHHBIX Pa3IM4Hil, TO3TOMY OCTABIIHECS COOBITHS
(baKTHUECKH UMEIOT CIIyJaiHbII XapakTep.
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4. 3aki1104eHHe

B pesynabrare 3T0i paboTHl OBUI MPEUIOKEH, peaqu30BaH M OIEHEH 3(PQEeKTUBHBIH
QITOPUTM KOMIUIEKCHOW 00paboTku coObiThil. [lpeaymaraempliii anropuTM MO3BOJSET HaM
3P PEKTHBHO HAXOAUTh 3aBUCUMBIE COOBITHS B TIOTOKE COOBITUH M MCIIOJIb30BaTh €r0 B KAUeCTBE
CUCTEMbl MOJJICPKKU MPHUHATHS PEIIEHUN s TEIEKOMMYHUKAIMOHHOW KOMIAHWM, 4YTOObI
YMEHBIINUTh BpeMsl OOHapyxeHHUs aBapuu. MeToj OLlEHKH alropuTMa OCHOBaH Ha CpaBHEHUU
IBYX PpacIpeAeieHU: MepBO€ — 3TO PaCIpeACICHUE HE3aBUCUMBIX COOBITHH, a BTOpOE -
pactipenernieHue  coObITUH  ©€3 3aBUCHUMBIX  COOBITMH, KOTOpbIE OBLIM  OOHApPYXEHBI
MIPEI0KEHHBIM aITOPUTMOM.

5. baaronapHocru

ABtopel Omaromapsat AO Kastenepaano 3a mpeaoCTaBICHHBIM JOCTYN K 0a3e JaHHBIX
coObITuii 1 [lanuenko Cepres 3a II0JOTBOPHbBIE OOCYXJCHHS peaIn3aluy alrOpUuT™Ma U OLEHKY
MOJIy4YE€HHBIX PE3yIbTATOB.
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AN EFFICIENT ALGORITHM FOR PROCESSING
COMPLEX EVENTS
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Abstract: The article under review deals with the modified WINEPI method for data
mining in Telecommunication Company event monitoring database. Existing methods of Event
Processing like WINEPI and others are complicated in the computation. Operating with matrices is
preferable way to obtain the probabilities for combined data and data with no certain timestamp
order. The basis of the method is the sliding window idea. Firstly the zero square matrix with row
number is created which equals to the unique number of failures. Then the matrix is filled with
numbers and relative probabilities are obtained. The obtained results of applying the offered
method demonstrates the high value of validity in identifying the episodes, which in
correspondence with the conclusion of Telecommunication Company experts can be used on this
stage in production process.

Keywords: Data mining, complex event processing, dependent events

KOMIIBIOTEPJIIK OKUFAJIAPABI OHAEY YIIIH THIMAI AJI'OTUMM

Ka6momes U. EY?, Hrankos U. B?, Tyman6aesa K. X.!

L Anmatel DHepreTuka sxone Baiinansic Yausepcureri, Anmartsl, Kasakctan
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3ICT Labs XIIIC, Anmatsl, Kazakcran

AHHoOTanus: ByJ1 )KyMBICTa TETEKOMMYHUKAIMSIIBIK KOMITAHUSTHBIH OKUFallap MOHUTOPUHTI
nepekrepin Tammay omici enrizimmi. WINEPI sxome coraH ykcac oOKWFamapisl ©HACYIIH
KOJTAaHBICTaFbl OicTepl ecenTeyne KypAeni Oombim TaOpuiaabl. bIKTHMaNIBIK MaTpUIIAHBIH
KYPBUTBICHI OenTisii Oip TarchIphIcChI3 OIpIKKEH IEepPEeKTEepMEH JKOHE NEPEKTEPMEH JKYMBIC ICTey
YIIiH Konmaiibl. YCBIHBUIFAH SfiC HETi31 «KBUDKBIMAIBI Tepe3ey OoibIl TaObuiaapl. bipiHmiigeH,
Teprey JkKyheciHme Oipereil okuramapAblH CcaHbIHA TEH OipKaTtap >kommap 0ap HeNIIK MaTpula
canbiarad. COHBIMEH KaTap, MaTpPUIIAHBIH CAJBICTHIPMAITBI BIKTHMAJJIBIK MOHAEPI TONTHIPHLIAIbI.
JKyMBICTBIH, TaJiaybl YCHIHBUIFAH AJTOPUTMMEH AllbIHFaH TOYENUTIKTEp MOFapbl MPAKTUKAIBIK
KYHJIBLTBIKTBI KOPCETIM, TENCKOMMYHUKAIUSIIBIK KOMITAHUSHBIH CapanTaMalibiK KOPBITHIHIBICHIHA
ColiKec OChI Ke3eHe OHIPIC MPoIeciHAe KONIaHbIIa alaThIHBIFBIH KOPCETTI.

Tyiiinai ce3aep: Data mining, nepexrepi Tanaay, Kypaeni OKAFaIapabl OHJIEY, TOyeli OKHFaIap
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®OPMHUPOBAHUE JIYXOBHBIX M KYJIbTYPHBIX HIEHHOCTEM KAK
COLUAJIBHASA TPOBJIEMA

AHHoTanus. B cratbe paccMaTpuBarOTCs OCHOBHBIE TMOAXOABI B HCCIEAOBAHHM TMPOOJIEMBI
(hopMHpOBaHUS JTyXOBHBIX U KyJbTYPHBIX LIEHHOCTEH B CHUCTEME COIMAIbHO-TYMaHUTAPHOTO 3HAHUSI.
ConunanpHble [EHHOCTH CIOKHBI M HEOJHO3HAYHBL. YCIOBHO WX JIENAT Ha (DU3MOJIOTMYECKHE, TaK
HasblBaeMble Oa3WCHBIC, CBSI3aHHBIE C (PU3UYECKHUM 370pOBHEM YEIOBEKAa M JyXOBHO-HPAaBCTBEHHEIE,
KyJIbTypHBIE IIeHHOCTH. KynbTypa, B IIe/IOM, TPAKTyeTcd KakK CIoco0 JYXOBHOTO OCBOEHHS COLMAIBbHON
peaslbHOCTH Ha OCHOBE CHCTEMBI BBISBIEHHBIX IIEHHOCTEH M KaK pa3BepThIBAHHUE TBOPYECKOM
JIeATelIbHOCTH YelloBeKa, HalpaBJIeHHOW Ha MOMCK CMbBICIIA U CYITHOCTH ObITHS. LleHHOCTHAs opreHTaIus
YeJIOBEYECKOW JIMYHOCTH MOXKET MEHSTHCS B 3aBUCHMOCTH OT psijia (PakTopoB, B Ka4ecTBe KOTOPHIX
BBICTYNAIOT YKOHOMHYECKHE YCIOBUS, ITHUECKHE HOPMBI, ICTeTHUecKue uzaeaasl. Oco0yro akTyaabHOCTh
B HACTOfIIEe BpeMs MPHOOPENO COYeTaHWe MHUPOBOM M HAIMOHAIBHBIX KyJabTyp. OmHAKO uX
B3aMMOJICHCTBHE YaCTO HEAOOIEHNBAIOCh. AHAN3NPYS IEHHOCTH HAIIMOHAIBHOW M MUPOBOW KYJIBTYPHI,
MOJKHO TTOJTYYUTh TIPEACTABICHNE O CTEEHN Pa3BUTOCTH YEIOBEKa M OOIIECTBA B LIEIOM.

KuioueBble c1oBa: KyJiIbpTypa, 00IIECTBO, YENTOBEK, [IEHHOCTH, HAIIMOHAJIBHAS KyJIbTYpa.

JIyXOBHBIN MHUp 4YEJIOBEKA — 3TO COLMAJIbHAS JIESITEIbHOCTD JIIO/ICH, HalpaBjIeHHAs HA
CO3/laHNe, YCBOEHHE, COXPAHEHHUE U pacIpoCTpaHEHUE KyIbTYPHBIX IIeHHOCTel oOmiecTBa. Posn
IIeHHOCTEeH B (POPMHUPOBAHUH M (YHKITMOHUPOBAHUH KYJIBTYPBI HM Y KOTO M3 WICHOHOB YYEHOTO
cooOIIecTBa HE BBI3BIBAET COMHEHHs. Yamie Bcero KyabTypy Kak COIMAIbHO 3HAYUMBII
(heHOMEH ompeNessIoT Yepe3 IIEHHOCTHBIE OPUEHTAIIMH YeJIOBEKa, TPYIIbI, O0IIECTBa B IICIIOM.
Crnennduka MEHHOCTH KaK KOMIIOHEHTA KYJIbTYPBhI 3aKII0YAETCS B TOM, YTO IIEHHOCTh BBIPAXKAET
YeJI0BEYECKOE U3MEPEHHUE KYJIbTYPhI, BOIUIONIAET B ceOe OTHOIIEHHE K (hopMaM YeJIOBEYECKOTO
OBITHSI, YEIOBEUECKOM IK3UCTEHIIMU. OHa SIBISETCS KBUHTICCEHIIMEH TyXOBHOIO MHOTOOOpa3us
KylnbTypHbIX ¢opMm. Takum 00pa3om, ayXOBHas IIEHHOCTh-3TO OCO3HAHHOE, IOHATOE |
MPOYYBCTBOBAaHHOE OBITHE uYeJOBEKAa. THIOJIOTHS IIEHHOCTEH MOXKET OBITh TMOCTPOCHA B
HacTosIIee BpeMsi, Ha OCHOBE MPU3HAHUSI IPUOPUTETHOTO TIOJIOKCHHS B MTOJMTHKE TOCYIapCcTBa
00IIIeYeIOBEUECKMX HJICATIOB M OPHUEHTHUPOB, YTO IIPEAINojaraer BBIOOp CPEACTB I HUX
pealiM3aliii ¢ TyMaHUCTUYECKOW cocraBisouleil. Kymbrypa, kak crenududeckuii BuI
NeSITeIbHOCTH YelIOBEKa, BOSHUKIIA B PE3y/bTaTe JAIUTEIBHOTO COLMATBHOIO U HCTOPHUYECKOTO
Pa3BUTHS YEIOBEUYECKOro OOIIECTBA U CYILIECTBYET OHA B PE3y/bTaTax pealbHOTO TBOPYECTBA
moneit. [lonsTue «kynpTypa» mosiBUiIoCh B 3noxy JpeBHero Puma u ObIJI0 MPOTHBOIIOCTABICHO
MOHATHIO «HATypa», TO ecTh mpupona. OHO 06o3Hayano «oOpaboTaHHOEY, «BO3JIEIAHHOEY, B
MIPOTHUBOMOJIOKHOCTh MPUPOTHOMY, MEPBO3IAHHOMY, AUKOMY M MPHUMEHSUIOCH JJISl pa3inueHus
pacTeHMii, BBIPAIIMBAEMBIX JIOJABMHU OT TE€X, YTO PACTyT B €CTECTBEHHOW cpene OOWTaHUS.
OnHako NOCTENEHHO, KaK M MHOTHE JpYrHMe CcJIOBa s3blKa HAyKH, OHO HU3MEHWIO CBOH
MepBOHAYANIBHBIN cMbIcI. OHO cTallo BOMpaTh B cebs Bce OoJiee MIMPOKUNA KPYT MPEIMETOB U
SBJICHUW, OOIIMMH CBOMCTBAMHM KOTOPHIX OBLTIO HE OO0XKECTBEHHOE WIH TMPUPOIHOE
MPOUCXOKACHUE, a YETIOBEYECKOE, CO3JaHHOE B PE3yJbTAaTe€ €ro PyKOTBOPHOU NEATENbHOCTH.
[ToaToMy yenoBek B TOW Mepe, B KaKOM OH paccMaTpUBaics, Kak TBOpPEILl ceOst caMoro Mormaiai B
cdepy KyIbTyphl, © OHA TPHOOpEa COIMANTLHO 3HAYUMBIN CMBICH, CBSI3aHHBIA C 0Opa3oBaHHEM
U BocnuTaHueM. B Hacrosiiee BpeMs, B HayyHOU nuTeparype cymectByer noutd 500
ompeJeNieHuit 3Toro TepMuHa. Kateropust «kynpTypa» ymnoTpeodmsieTcss B HAay9HOM TBOPUYECTBE, B
ITUPOKOM U B Y3KOM 3HaU€HUsX. B y3KOM CMBICIIE, TOBOPS O KYJIbTYype, 0OBIYHO TIOIPa3yMeBaOT
U HUMEIT B BHUAY T€ OOJAacTU TBOPUYECKON MAEATEIbHOCTH YelOoBEKa, KOTOphIE CBSI3aHBI C
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UCKycCTBOM. MICKYCCTBO, KaK M3BECTHO, 0TOOPAXKAET PEATbHOCTh C TIOMOIIBIO XY/105KECTBEHHOTO
obOpa3a. B mmupokom ke cMbICiIe KyIbTypoil 00IIecTBa MPUHSATO HA3BIBATH COBOKYITHOCTH (POPM
U pe3ylIbTaTOB YEIOBEYECKOUN JIEATEIBHOCTH, 3aKPEMHBIIUXCS B OOIIECTBEHHO 3HAYMMOU
MPaKTUKE U TIEPEJIaBAEMbBIX W3 MOKOJEHUS B MOKOJICHUE MPU MOMOIIN OMPEICTIEHHBIX 3HAKOBBIX
CHUCTEM, a TaKkkKe MmyreM oOydeHus u mojapaxanHus. Ha 3Ty 0COOEHHOCTb NMPOUCXOXKICHUS U
pasBUTHS KyIbTYphl OOpATHI BHHMAHHME M3BECTHBI TOJUIAHACKHH KyIbTypoJor Moxam
Xeiizunra B pabore «YenoBek urparomuity. MUrpoBoe Hauaao UMEET MECTO OBITh B CaMbIX
pa3zHooOpa3HbIX (hopMax KyJabTyphl, @ UMEHHO: TIOJUTHKE, IIPaBe, PEIUTHU, HayKe, puiocodun.
DNEeMEHTBl UTPBI €CTECTBEHHBIM O0pa30M MPOSBISIOTCS B OOpsAax, pUTyalax, IMpa3IHHYHBIX
TOP>KECTBAX, TO €CTh TaM, IJIe UTPa CIUBAECTCS HEMOCPEICTBEHHO C caMOM *W3HbIO. KynbTypa-
aOCOJIIOTHO YEJIOBEUECKHM, OOIIECTBEHHBIM IO CBOEMY IPOUCXOXKJCHUIO W HA3HAUYCHUIO
MEXaHU3M TPaHCIIIUY, Tepeaui U COXPAHEHHS YeJI0oBeYeCcKOro omnbiTa. [ToaToMy HE0OX01MMO
OTMETUTbh, YTO KyJbTypa SBJISETCS BakKHEHIIEH M YHUBEpCATbHON (OPMOI UYeIOBEUECKUX
KOMMYHUKallMid, C €€ TMOMOIBI MPOUCXOAUT KOOPAWHALMS  CIIOXKHBIX  JICUCTBHUA.
OYHKIIMOHUPOBAHUE KYJIBTYPhl OOECIEeYrMBaeT MPEEMCTBEHHOCTh B Pa3BUTHH  OOIIECTBA,
B3aMMOJICHICTBHUE OTIEIBHBIX TOJCUCTEM, CHUCTEM, COIMAIbHBIX WHCTUTYTOB, JJIEMEHTOB H
OCHOBHBIX c(ep oOmecTBa. POpMHUpPOBAHWE U PA3BUTHE UYEIOBEUYECKOW JIMUHOCTH, a TaeKe
CyllecTBOBaHHe OOIIecTBa HEBO3MOXKHBI BHE KYJIbTYPHON COCTABIISAIONIEH, BTOPOIH MPHPOIBI,
KOTOpasi SIBJSIETCS MPOJYKTOM AKTUBHOW TBOPYECKOW NEeATEIbHOCTH 4enmoBeka. OOIecTBo
KyJIbTypa aKTHBHO BIHUSIOT W B3aWMOJIEHCTBYIOT ApPYr ¢ napyroM. OOIIECTBO MPEIbSABIAET K
KyJIbType OIpe/esieHHbIe TPeOOBaHMs, KyJbTypa B CBOIO OUYEPEIb BIHSIET HE TOJHKO HA JKU3HBb
oOmiecTBa, HO ¥ Ha OCHOBHBIE HampaBleHUS B €ro pa3BUTHH. YenoBeueckoe OOIIECTBO - 3TO
peasibHasg U KOHKpETHas cpefia (PyHKIHOHUPOBAHUS U Pa3BUTUA KYIbTYpbl. @OpMbI COLIMATBHON
pEerynsauuyu MPUHUMAIOTCS KakK OINpejeieHHbIe MpaBuila, HEOOXOAUMBIE Ui CYLIECTBOBAaHUS B
obmectBe. Ho mnst Toro 4toObI COOTBETCTBOBATH COIMAIBHBIM TPEOOBAaHUSM, HEOOXOMMBI
KYJIbTYpPHBIE MPEANOCHUIKHA, KOTOPBIE 3aBHCAT OT CTENEHU Pa3BUTHS KyJIbTYPHOTO MHpa
yenoBeka. «llog KynbTypoil NMOHMMaeTrcs OpPraHM30BAaHHBIE COBOKYIMHOCTH MAaTE€pHaIbHBIX
00BEKTOB, Ul U 00pa30B; TEXHOJIOTUN MX MU3TOTOBJICHUS U ONEPUPOBAHUSA UMU; YCTONUMBBIX
CBsI3eM MEXy JIOAbMH U CIIOCOOOB MX PEryJIMPOBaHUS; OEHOYHBIX KPUTEPUEB, UMEIOIIUXCS B
obOmiecTBe. OTO CO3/laHHAs CaMHUMM JIIOJbMU MCKYCCTBEHHAas Cpela CYIIECTBOBAHUS U
caMopeaT3alii, HCTOYHUK PEryJIUPOBaHMsI COIMAIbHOTO B3aMMOICHCTBHSI U TOBeACHHS». [1]
OO0mecTBO co3/1aeT HEOOXOAUMBIE U OOBEKTHBHBIC YCIOBHS JUISI COLMAIBHOTO DPAa3BUTHS
YyeloBeKa Kak JIMYHOCTU. JIMYHOCT, HeceT Ha ce0e MmeyaTh KOHKPETHOM KYJIbTYpbI
OTIpeJIeIeHHOr0 OO0IIecTBa, TO €CThb TOM KyAbTypHOHl IUaTGopMbl B paMKax KOTOPOW OH
dbopmupyeTcss Kak OOILECTBEHHO 3HAa4YMMbIA dYenoBek. Kpome Toro o0miecTBo co3aaer
HE0OXO0IMMBbIE YCTIOBUS JJISi MACCOBOTO MCIOJIb30BAaHUS IIEHHOCTEH MaTepHalbHON U JyXOBHOMN
KYJIBTYpBI, @ CIIeZIOBATEIbHO, MOPOKIAET MOTPEOHOCTH B TUPAKUPOBAHUH U PEIPOAYIIUPOBAHUU
apTe(akToB Kak pe3ylbTaTOB YEIOBEUYECKOU NesATeNbHOCTH. [IOHATHO, YTO BHE OOIIECTBEHHO
3HAYUMBIX (POPM IKU3HEIEATEIBHOCTH, 3TH OCOOCHHOCTH B Pa3BUTUM KYyIbTYpbl OBbLTH ObI
MIPOCTO HEBO3MOKHBI.

Ha campix paHHHMX »JTamax CyHIECTBOBAaHHUS YEJIOBEUECKOTo OOIIecTBa, KOTOpOe
obecreunBasio CyIIECTBOBAaHHE WHIWBHAA, OHO COCTaBIISJIO HECKOJIBKO COCEIHUX OYaKHBIX
rpynm u 00pa3oBbiBaiio mieMs. OHO U CTalo MepBOM MPUMUTUBHON (popMoit obIiecTBa JroieH,
00BEMHEHHBIX COBMECTHOUN MEATENbHOCTHI0. UHMCIEHHOCTh MEPBOOBITHBIX IUIEMEH, BHYTPH
KOTOPBIX OCYILECTBIISUICA BECh XW3HEHHBIM ILIMKI, PEIKO IMPEBBIIIANA HECKOJBKO JAECITKOB
yenoBek. [1o Mepe yBennueHus YucIeHHOCTH HacelIeHUs 3eMJIH, YCI0KHEHUS Pa3IMYHbIX BUJIOB
NESTEIbHOCTH, a TakKXKe pPa3BUTHUS NPUMUTHUBHOW TEXHUKHM M TEXHOJIOTMH, YHCIEHHOCTb
MAaKCUMAaJbHBIX TpPYII TOCTENEHHO BO3pacTaia, a, COOTBETCTBEHHO, YCJIOXHSIACh U HX
cTpykTypa. KynbTypa u 001IecTBO HaXoAsATCsS IPYT C APYroM B OTHOIICHHH HE aOCTPaKTHOTO,
OTBJICUEHHOI'0, 2 KOHKPETHOTO TokAecTtBa. OHO mpeamnosiaraeT He TOJbKO COBIAJEHUE, HO U
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pasnuuue, KOTOpoe, BMECTE C TEM, HE MOXKET PAcCMaTpUBaTbCS KaK MKECTKOE pa3JIelieHue
KYJIBTYPHOTO M COLMAIBHOTO. MOKHO MO-pa3HOMY MHTEPIIPETUPOBATH OTHOILIEHUS 00IIeCcTBA U
KyneTyphl. [1o MHeHHIO pycckoro ¢unocoda C.JI. @panka, KyabTypy BaKHO pacCMaTPUBATh KaK
«COBOKYITHOCTh ~OCYIIECTBJISIEMBIX B OOIIECTBEHHO-MCTOPHUYECKON IKH3HH OOBEKTHBHBIX
LEHHOCTE». [2]

Conmonorus KylIbTypbl HCXOAUT U3 TOTO, UYTO «KYJIBTYpa» MpeACTaBisieT co0oii...chepy
caMopeaju3alid  OOIIECTBEHHOTO HWHAWBHIA KaK CyObEeKTa KyJbTYypHO-HCTOPHYECKOTO
cyobekTay. [3] WutepecHoit sBisercs HaydHas mnosunms A.K.YiemoBa, OIEHHBAIOMIETO
KYJIbTYpY» KaK Ba)KHEHIIee CHCTEMHOE KadecTBO JYyXOBHOM >XH3HM oOuiectBa.» [4] B atom
cllydae COOTHOUIEHHE MOHATHUN «OOIIECTBO» U «KYJIbTypa» MPEJCTaeT HE KaK COOTHOLIEHUE
LIEJI0T0 U YaCTH, a KaK COOTHOLIEHHE 1I€JI0ro U ero kadectsa. Llenoe - 3To o0miecTBo, KyabTypa —
3T0 KadecTtBo. OmpeneneHue KyabTypbl KaK  CJIOXKHOTO HMHTETPATUBHOIO SIBJIEHUS HMMEET
007b1110} HayyHBIH cMbIca. OHO MoaYepKUBaeT abCONIOTHOE BIMSHUE KYJIbTYphl Ha YEJIOBEKA U
o011ecTBO, €e MPUCYTCTBHE BO BCeX 0€3 MCKIOUeHHUs chepax coluanbHol peanbHOcTH. Ho Kak
e MMOHUMAeTCs «OOIECTBO» B €ro CaMOJO0CTaTOYHOCTH KaK CHeU(pUUECKUil pparMeHT ObITHS,
camoObITHas peanbHOCTH? Jloaroe BpemMsi B3aMMOOTHOLIEHHUSI MEX/y OOIIECTBOM M KYJIbTYpOi
CTPOWJIUCH TaK, YTO OOIECTBO BBICTYIAJIO JOMHHHUPYIOIIEH, OMPEIEISIFONIe CTOPOHOU ITOTO
B3aUMOJICHCTBUS. XapaKkTep KyIbTYpbl HEMOCPEICTBEHHO 3aBHCEN OT OOLIECTBEHHOTO CTPOS,
KOTOPBIN yIpaBisia ee pa3ButreM. Celyac 3Ta Mo3uuus BOCIPUHUMAETCS HE TAK OJHO3HAYHO U
npsiMosiuHeitHo. [IpaBuibHee OyaeT roBOpUTh O JUATIEKTUKE Pa3BUTHUS OOIIECTBA M KYJIbTYPHI
oOuiecTBa.

MHorue KyJnbTypoJIOTH CUHTAlOT, YTO KyJIbTypa BO3HMKIA, NPEXKIE BCEro, MOJ
HEIOCPEICTBEHHBIM BO3JEHCTBUEM COLMANIbHBIX TOTPEOHOCTEN YenoBeka U olmectBa. Buaumo,
9T0 Tak. OOmEcTBO co3AaeT HEOOXOAUMBIE YCIOBUS M BO3MOXKHOCTH JJISl HCHOJIb30BAHUSA
LEHHOCTEH KYJIbTYphl, CIOCOOCTBYEeT IIpoleccaM IPOU3BOJACTBA U BOCIPOU3BOACTBA
pe3yiabTaTOB KyJIbTYpHOU JesATeNbHOCTH. BHE 0011ecTBEHHBIX (POPM KU3HU ITH 0COOEHHOCTH B
Pa3BUTHUU KYJIbTYphl OBUITM OBl TMPOCTO HEBO3MOXHBI. [IpeoOpa3oBbIBas OKPYNKAIOIIYIO
€CTECTBEHHYIO Cpely OOWUTaHMsI, COBEpPLICHCTBYS CpEICTBAa M CIIOCOOBI IPOU3BOJACTBA U
NOTpeOIeHNs NMPOAYKTOB KYJIbTYpPbI, OCHAILAsl TOBCEJHEBHBIN ObIT MHOKECTBOM BELIECH, JHOAU
CO3Jla/Id MPEIMETHYIO Cpelly CBOero cymiecTBoBaHus. Ilo3HaBas okpyxaromuii MUp U caMMX
ce0si, COBEPILEHCTBYs IMOPAJOK CYIIECTBOBAHHUS, 3alOJHAA NAMSATh MHOXECTBOM 00pa3oB U
UeH, JIIOIU CO3JalIU OINPECIICHHYI0 CUCTEMY UCTUH M LIEHHOCTEH, JyXOBHBIE OPHUEHTUPHI JUIS
pa3BUTHUS COOCTBEHHOI'O CO3HAHMUSL.

Bce snemeHThI MaTepuaabHOM M TyXOBHOM KYJIbTYpbl HEPa3phIBHO CBS3aHbI MEXy COOOI.
HecmoTtpst Ha pa3HOOOpa3Hble OLEHKU BIMSAHMS KYJIbTYPbl HA pealibHYIO JKU3Hb JIOJeH, MHOTHE
¢bm0co(dbl U KyIbTYPOJIOTH IPAKTUYECKU IPU3HAIOT, YTO:

1) TyxoBHas KyJlbTypa UIpaeT BaXXHEUIIYIO POJIb B JKU3HU OOLIECTBA, ABIASACH CPEICTBOM
aKKyMYJIILIMM, XPaHEHHUsS M TPAHCIALMU HAKOIUIEHHOIO YEJIOBEYECTBOM JYXOBHOI'O OIIBITA,
BBINOJIHSS (DYHKLMIO IPEEMCTBEHHON CBSI3U MEX/1y OKOJCHUSIMHU JIIOJIEH;

2) KynpTypa CIYXXHUT OJHOM W3 BaXHEWIIMX XapaKTEPUCTHK >KU3HEIESITEIbHOCTH, Kak
OTJENIbHON JIMYHOCTH, COLMAIBHOTO CJIOSI, TAaK U OOIIECTBA B 1IEJIOM;

3) B OOJBLIMHCTBE COBPEMEHHBIX YEIOBEYCCKUX OOLIECTBAX KYyIbTypa CYLIECTBYET B
HECKOJBKUX (POopMax M Pa3sHOBUAHOCTAX: DIIUTApHAs KyJabTypa WM KyJIbTypa MEHbIIMHCTBA,
MaccoBasi KyJabTypa WIH, Kak TOBOPST, KyJAbTypa JJIs BCEX, OHA CIIOKUJIACh C PA3BUTHUEM CPEICTB
MaccoBOil MHGpOpMalMK U UHTEPHET MPOCTPAHCTBA, MOJOAEKHBIE CYOKYJIbTYpBl M, KOHEUHO,
HaIlMOHAJIbHAS KYyJbTYpa - 3TO (DONbKIOp, MH(]bI, TpaaulUH, OObIYau, KOTOPHIE OTpPa)KaroT
cnenn(uveckrue 1 cBoeoOpazHble 0COOEHHOCTH B Pa3BUTHH KYJIbTYPbl KOHKPETHOTO HapoOJa.

JlyxOBHBIE ILIEHHOCTH OTPa)XXalOT yYHHKaJbHblE M  CBOEOOpa3Hble OCOOEHHOCTHU
UCTOPHYECKOTO pPa3BUTHA  KyJIbTYphl  HapoJoB Mupa. HanumoHanbHas KyneTypa — 3TO
COBOKYITHOCTb CHEIM(PUYECKTX MaTepUAIbHBIX M JYXOBHBIX ILIEHHOCTEH HallMM, a TakKke
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MPAKTUKYeMbIX €0 OCHOBHBIX CHOCOOOB B3aUMOJEHCTBHS C MPHUPOJHOH Cpenod u
MPEICTaBUTEISAIMU JIPYTUX 3THUYECKUX oOOmHOCTed. KynbTypa meMeHTHpyeT XU3Hb HaIUH,
oOecrieunBasi (YHKIIMOHUPOBAHHE €€ COLMAIBHBIX MHCTUTYTOB, HANOJHSIS MX IOJTHOIICHHBIM,
3HaYMMBIM ISl BCEX COJIEP)KAaHHEM, IMPOSBISSCH B CHENM(PUUSCKHX MHTEpecax, CKIaie yma,
ctuie W oOpasze KHU3HH, TPAAULUSAX U ITHYECKUX HOpMaX, 0o0paslax MEKIMYHOCTHOTO U
MEKI'PYIIIOBOTO MOBEACHMS U CaMOBBIpaXKeHUs. /[yXOBHbBIEC ICHHOCTH IPEIKOB CBOEIO HApoJa,
Oepe’KHOE OTHOILICHWE K HAIIMOHAIBHBIM TPAJUIMSIM M 00bIYasiM, YyBCTBO JIFOOBH K POJHOMY
Kparo, TOYUTAHHE MOJOKHUTEIBHBIX 00pa3loB MOBEACHHUS (OPMHPYIOT BaKHEWIIEe YyBCTBO
HallMOHAJIBHOTO  JOCTOMHCTBA. HanumoHasbHas TOpAOCTh TMOHHUMAETCS YYEHBIMH KAk
MaTPUOTHYECKOE 4YYBCTBO JI00BM K cBoel Poaune u Hapony. IlatpuotusmM — cioxHoe
COLIMANIbHOE SIBJICHHE OOIIECTBEHHOIO CO3HAHHWA, CBSI3aHHOE C JIO0O0BBIO K cBoed Ponumne,
CTpaHe, CBOEMY HapoJy, OHO MPOSBISETCS B BUJE COLUAIBHBIX YYBCTB, HPDABCTBEHHBIX HOPM U
MOJIMTUYECKUX NPUHIUIOB. OTAENbHBIE 3JIEMEHTHl MAaTPUOTH3Ma B BUJAE NPUBSI3aHHOCTU K
POJHOM 3emile, S3bIKaM, TPAAULMIM U 0ObIUasM CBOEro HapoJa Hadaiu (pOpMHUpPOBATHCS €IlE B
riyO0okoi JpeBHOCTU. UyBCTBO HAllMOHAIBHON TOPAOCTH M MATPUOTHU3Ma Ka3axXxCKOTO Hapoja
dbopmupyercs 6marojapst ero 60oratoil JyXOBHOM KyJIbType, KOTOPYIO MOKHO NpEACTaBUTH B
BHUJE IIEJIOCTHOW CHUCTEMBbI COLMAIBHBIX LIEHHOCTEH. HOoCUTENnsIMu HpPaBCTBEHHBIX IIEHHOCTEW,
KaK MpPaBWIO, SBJISAIOTCA AKCAKaJbl M CTapeilIMe WIEHbl poJa W CEMbH, Ha INOYUTAHUM U
YBaXEHHH K KOTOPBIM CTPOUTCS BCSI CUCTEMA BOCIIMTAHMS B ceMbe. HalmoHanbHbIE TpaguIUK
U 00bIYaM Ka3axOB CBS3aHbl C MHUPOBO33PEHUYECKMMM M BOCIHUTATEIbHBIMU MpPENNUCAHUSIMU
MHOTHX TMOKOJICHUH JtoJied crenHoro kpas. OHU [0 CHUX TOp OCTAalTCS PEryasTopaMu
MTOBCETHEBHOW JKM3HU COBPEMEHHOIO 4YEJIOBEKA, BAKHEUIIMM 3JIEMEHTOM HalMOHAJIBHOTO
caMoco3HaHudA. Tpaauuus TrOCTENPUMMHOIO OTHOLIEHUS K KAaXKJIOMY YEIOBEKY OTpa)kaeT
crnenugpuKy HalWOHAIBHOTO oOpa3a KHU3HM Kazaxckoro Hapoaa. C [HaBHUX BpEeMEH OHa
cuMTanach BHICOKOHPABCTBEHHOM IEHHOCTHIO. 3aKOHOM ISl BCEX HOMAJO0B ObLJT MUPOJIIOOUBBIIA
IpUeM JI000ro TOCTS, KOTOPBIM SIBISJICS Ui XO3M€B CBA3YIOLIEH HUTHIO C BHEIIHUM
MIPOCTPAHCTBOM, UCTOYHUKOM IOJIy4€HUs MH(GOPMALIUU O MHPE, OJTHUM U3 CIOCOO0B pa3BUTHUS
oOuienus. Tpaauiys rocTenpUuMMCTBA UMeTa U UMeeT OOJIbIIOe BOCIUTATEIbHOE 3HAYCHHE, TaK
KaK BO3JICHCTBYET Ha MCUXOJOTUYECKOE BOCIPUATUE MOJIOJIOTO MMOKOJICHHUS, IeTel, mpuoOliias u
oOyuasi UX KyJIbTYPHBIM OCOOCHHOCTSIM M KYJIbTYPHBIM IpPOSIBICHUSIM CBOEro Hapoja. bes
OIIOpbl HA HCTOPUYECKYIO MaMsTh M YKU3HEHHBIA ONBIT MPEAbIAYIIMX MOKOJEHUN HE MOXKET
CyLIeCTBOBaTh HU OAMH HapoA. HamuoHanbHble Tpaaiuluu U 0ObIYaH, CBSI3aHHBIE ATHUYECKUM
CaMOCO3HAHUEM, SBJISIOTCS BaXKHBIM CHUCTEMOOOPA3yIOIIUM 3JEMEHTOM IYXOBHOW KYJIbTYPBI
Ka3axCKOI'0 HapoJa.
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PYXAHU )KOHE MOJIEHU KYH/IBIJIBIKTAP/IbI OEYMETTIK MICEJIE
PETIH/JAE KAJIBIIITACTBIPY

MaxmyTtoB C.K., llapaknaesa I'. 1.
AJNMaTUHCKUM YHUBEPCUTET PHEPIeTUKH U CBsI3U, Anmatsl, Kazaxcran

Angarna. Makajana MOICHHETTI 3epTTEY/Ieri HEeri3ri Ko3KapacTap KapacThIpbuiaibl. MoeHHET —
KYpJeni Jie KeIl ocmapiibl TYCiHIK. OHBIH aHBIKTAMAaNapbl JKaH >KaKCThl OONbIN Kenenmi. MojeHuer
IIBIHJBIKTE PYXaHU KaObUIMAyAbIH TOCUII MEH aJaMHBIH MIBIFAPMAIIbUIBIK KbI3METI peTiHae e
TYCIHIIpUIeal. MoACHUETTIH KYHABUIBIKTBI OaFbITTBUIBIFBI 3CTETHKAIBIK HICAIAap MEH 3THUKAJBIK
HOpMaJIapJblH JSKOHOMHKAJIBIK (hakropiapeiHa Toyenmi. Kazipri TaHga oNeMaiK JKOHE YJITTBIK
MOJICHUETTIH YHICCIMILIIT JIe epeKIle ©3eKTLTKKE Ue. ¥IITTHIK JKOHE SJIeM/IIK MOICHUETTIH KYH/IbLIBIFbI
azaM MEH KOFaM JaMyBIHBIH TOPEKECiH OUTmipesi.

Tyiiin ce3mep: MoeHUET, KOFaM, ajiaM, KYHIBUIBIK, PyXaHd MOICHHET.

THE FORMATION OF SPIRITUAL AND CULTURAL VALUES AS A SOCIAL
PROBLEM

Mahmutov S.K., Sharakpaeva G.D.,
Almaty University of Power Engineering and Telecommunications, Almaty, Kazakhstan

Annotation. The article deals with the main approaches in the study of the problems, concerning
the formation of spiritual and cultural values in the social system of humanitarian knowledge. Social
values are complex and ambiguous. Traditionally divided into physiological, so-called basic, related to
physical health - human and spiritual, moral and cultural values. Culture, in general, is interpreted as the
way of spiritual development of social reality based on the system of revealed values and as deployment
of the creative activity of the person directed in the search of being and essence. The value orientation of
human personality has changed depending on a number of factors, which are the economic conditions,
ethical norms, aesthetic ideals. A combination of world and national cultures has acquired a particular
relevance at the present time. However, their interaction is often underestimated. Analyzing the values of
national and world culture it is possible to get an idea of the level of development of an individual and
society as a whole.
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IMATIHA YKIMETIHIH OPTAJIBIK ABUSIJAFbI OCKEPU CASACATDBI

AnHoTanus. Makajana OipiHII JyHUSKY3LTIK COFbIC OacTajiraHHaH Keiinri Kazakcranaa Oonran
WIT-a3aTThiK ~ KeTepimic  tyceiHparel  Ceipgapust  skoHe  JKericy — oOnbIcTapabl — TiepecesieH
KOHBICTAaHYIIBUIAPBIH  KapyJIaHJBIpY MacemneciHeci Kosrauneil, ocipece OpTanblk A3usi aiiMarbiHa
KOHBICTaHyFa OapFaH OpBIC TUIAEC KEIIMCEKTEPIiH TOMEHI1 IIEHACTUIEPIH OCKEePH KbI3METIHEH
OocaraHHaH KeWiH ojap/bl Kalmad KapyJlaHIbIPYAbIH IaTiia YKIMETiIHIH MYJIeCiHe MalabUIbIFbIH
alTKaH J>KEPriUTIKTI oCKEepH Jaya3bIMbl JKOFaphl aJaMJIapiblH IIKipJiepi capajianraH. by apana
UMIEpHSUTBIK, YKIMeTTiH XIX FachIpbIH asFbIHIa KOHOMUKAIBIK JaFlapbICTBIH CcalJjapblHaH OOJFaH
0acel apTHIK Kap KbIHBIH >KOKTHIFBIHA KapamacTaH, TypkicTanfa KOHBIC ayJapFaH KOHBICTaHYIIbLIapFa
TapaThUIBIN OepilireH Kapy/lbl TEriH YJIECTIpreH1 HaKThl JepeKTepMeH alifaKTajaFaHbl MaKaja Ma3MYHbIHAH
ThIC KanMaraH. CoHJIai-aK OChl MaKajia Ma3MYHBIHJ]A OTapIIblI SKIMIIUIIKTErijiep OpbIC ImepeceneHaepi
KapyJaHJpIpyMeH Oip Me3riije )epriTikTi XaJabIKTap/bl KapyChI3JaHIbIPy CasiCaThIH JKYPTi3ill OTHIPAHEI
oHE OHBIH 1916 KBUIFBI YIT-23aTTHIK KOTEPLIIC TYCHIHIAFHI AT YKIMETI YIIIIH 6T€ KEPEMET CalTUKaIbI
casicaT OOJFaHbI OasH/IAJFaH.

Tyiiin ce3nep: OpTaynblk A3us, casicaT, OTapIIBUIABIK, Kapy, KETMCEK, KOHBICTAHIBIPY, COFBIC,
TipeK, TeHepan-rydepHaTop, KeTepiiic.

[Marmaneik Peceit o3 KoHbIcTaHymbUIapbiH — OpTanblK A3us  JKEpiHE  OKeim
OpHAJIaCThIpFaH/a, Ojlap YIIiH OapiblK >KCHUITIKTEP jKacald OTBHIPBIN, €H alJbIMEH OJIAPIbIH
Ka3ak JKepiHe YCTEMIIK Kypy MoceseciH oimacteiprad eai. OHbIH coytaii O0JIFaHbIH  MbIHAAAM
MakcaTThl OpeKeTTepaeH Oaiikayra Oomanel: Typkicran rTeHepan-ryoepHaTopbl  (GoH
K.®.Kaypman 1861-1881 >xpurmap apaiblFblHIA OJIKEIE OH TOPT-aK Ka3ak jKOHE IepecesieH
KOHBICTapbIHAH naiaa 00JIFaHbIH kepcetin, Kericy 0OJIBICHIH/IAF bl OpbIC
KOHBICTaHYILIBUIAP/bIH JKaFJaiiblHa TOKTAJbI ObUIal Jem >ka3ajbl: “...0JIKeJIe OpPBIH Teyil
KATKaH OpbIC KOHBICTAPhl ©3apa ThIFbI3 OalllaHbIca alapiIbIKTall BIHFAMIIBI KAThIHAC >KOJIIApPhI
0oifbIHAa OpHAJIACKAH/Ia FaHA ©31HE THECLIl MOHTE U€ OOJIBII, MAaTEPHAIIIBIK )KOHE PyXaHU KYIIKE
aifHanMak. Ocbkl OBl HETI3re ajia OTHIPHIN, OOJIBICTa aHa KOHBICTAHBIN JKAaTKAH OPBIC
KelmiMcekTepi OejireHae oJyapiabl Ka3aK KOHBICTaphl MEH KajajlapblHa KaJFacThIipa
OpHAJACTHIPbIN, MYMKIH OONFaHIIa HETi3ri KaThIHAC KOJIJapbl OOMBIHA KOHE aca KYHapJIbl
KepJepre Tamblp JKalWFbI3y, TYTac OpbIC KOHBICTAphI Ti30€TiH kacay Aypbic Aen Ta0buiabl” [1].
Omnapapt K.®@.Kaydman ailiTkangaii erinm OpHANacThIpy ICIH aNFalliKblAa >KEPruTIKTI oCKepH
OKIMIIUTIK ,KeiH KOHBICTaHABIPY OacKapMaiaphbl *Ky3ere acelpa 6actaras efi [2].

KeniMcek KOHBICTapbIHBIH KAyilCI3AINiH KaMTamachl3 €TyAiH Oip >KOJIbl, OpuHE, OJIap.bl
KapynaHaplpy OosaThlH. Anaiia Oy Mocene KeHeC A9yilpl TYCBIHIAFbl 3epTTeylIliep YILUiH
aObIK TaKbIPBIN CAHAJBIN, HAKTHI TalJamn KepPCEeTYre ThIMbIM canbiHAbl. COHBIH alfarbl, Oy
TaKbIPBINITA apHabl 3epTTey 00beKTici eceOiHae MOHOTPAdUSIIBIK JIEHIei/Ier eHOCKTIH KapbIK
KepMmeyi. OpuHe, Oy cana MYJIAeM Ha3aplaH ThIC KAkl KOWABI JeCeK, TYPhIC aifiTiaraH Gonap
emik. OWTKeH1 KehOip 3epTTeymrinep Oy mocenere TOKTauAbl [3], am COHFBI >KbULIAphl Oyl
Macerne Kaiita ketepinai [4]. bipak Oy kiTamiia MeH KiTanTap/bIH aBTopiapbl ©3/epiHiH aJlIbIHa
KOWFaH MakcarTapbl Oacka OoJFaHIBIKTaH, AKMaH PEBOJIOLUUACH KApCAaHBIHIAFBI aTajFaH
o0JIbICTap/IaFbl KeJNIMCEK KOHBICTAHYIIBUIAP bl KApYIaHIBIPY MOceJIeciHe TepeHIeMel, MaceeH1
KaH-XKaKThl TaJ1an KkepceTyre 0apa KoiiMaraH/1aFbl ©31HEH-031 TYCIHIKTI.
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ConnpikTan 013, ocbl Makaimaza 1916 KbUIFBl YAT-a3aTTBIK KOTEPLTIC TYCHIHIAFBI
Ceipmapust  xoHe JKericy oOnbICTapAbl TEpeceleH KOHBICTAHYIIbUIAPAbl KapyJlaHAbIPY
MOceNieciHeH AYphIC TYCiHIK amy yuriH, TypkicTaHga marmia YKIMETiHIH KOHBICTaHFaH OpBIC
[IapyanbIpMeH XPUCTHAH KOHBICTAPBIH KApYJIaHIBIPY cascaThlH KbICKAaIla OasHAan Tyl )KeH
KOPIIK.

Peceii TypkicTanmel jkayiam ajfaHHaH KEWiH, OJKeAe KYpPbUIFaH JKEPruTiKTI Owiey
ammaparTapbl aTaJIMBIII MoceJiere Kajail Kapaipl. OnkeHi 6ackapy ymliH Kypburran TypkictaHn
reHepal-TyOepHATOPIIBIFBI ©31HIH OWITIK KYPBUIBIMBI MEH aTKapy (QYHKIHACHI KAKbIHAH dCKEPH-
OTApIIBUT OKIMIIUTIK OOJIBIT, ©31HE KapacThl OOJBICTAp KOJEMIHAE MIEKCi3 OMIIIKTI MeMJICH/II.
OliTce e ©JKe OKIMIIUIIrT e31epiHiH OWiiriH OekiTe Tycy YIIIH Kapa IIeKHeHAUIepl
KapyJdaHAbIpYAbl KakTaabl. ©OpUHE, MyHJall cadcu mikip Tek TypkicTaH reHepan-
ryOepHaATOPIBIFBI OacKapy anmapaTbiHAAFbl OTAPIIBLIT ACKEPU-OKIMINIUTIK YUHOBHUKTEPIHIH FaHa
e€MeC, OPTAJIBIKTAaFbl >KOFApFbl OWJIIK OachIHAAaFrbl UYWHOBHUKTEPJIH J€ YCTaHFaH cascaThbl
6onatbiH. MoceneH, 1912 xbuibl TypKicTaH eJIKeCiH apanan KalTKaH Kepre OpHaJacThIpy KoHe
eriHmuIik 6ac 6ackapmacbiHbIH OacThiFbl KpuBolielH ©31HIH KOPBITBIH/BI Ka30achblHAa JKepre
OpHAJIACTHIPY KoHE KOHBIC ayaapy MeKemelepiHe Obulaiilia KaTaH Tajam Koiral: “bomamrak
KOHBICTAHYIIIBIIAP MOCETKEC Ty3eM/IIK KBIIIAKTap bl KeJei O0JaThIH JKOHI JKOK, Kajaiiga Oai
0oJryFa THIC... KaJlail IeCeK T€ OPBICTBIH CHIPTTa OaThIpaK OOJIBIT XKYPreHIH KOpy KOHIICI3 Je,
CapTTHIK KOHBIC ayJapyllbl OpbIC KOKACBIHBIH €CIFHE JKaJJAaHbII JKYPreHIH Kepy
KYTUITeHIETI/IEN JKaKChl KYOBIIBIC €KEHIINH MOUWBIHAaMacaK Oonmaiiael” [5]. Am, Oy mocerne
Typajlbl MEMJIEKETTIK Oackapy ammaparblHAarbl 4MHOBHHKTepAiH mikipiH [1.I. Tamyzo mon
KepceTin xa3npl: “CTaTckuil yernoBeK-ryOepHaTop BO ¢pake-CMOTPHUT Ha TEpecesieHIla depes
OYKH CBOET0 MHUHHUCTEPCTBA — MUHUCTEPCTBA BHYTPEHHUX Jei. /[ Hero pycckuil moceiok B
3aBOEBAHHOM Kpae — 3TO MPEKJIE BCEro — “‘coluanbHas’ Omopa, 3T0- “KpenKui’ MYKUK... s
YelloBeKa ke BOEHHOTo —TyOepHaTopa B 3MoJjieTax, - MOJYUNHEHHOIO BOEHHOMY MUHUCTEPCTBY,-
MPeKJIe BCEro M Ha MEPBOM ILJIaHE CTOAT COOOpa)KeHUsT BOGHHOTO Mopsiika. Pycckuit mocenok
JUIS HETO MpEek/ie BCEro poTa uiu 6atanboH. KoHeuHO, My>KUK JTOJIKEH ObITh KPETIKUM, KOHEUHO,
0e3 ATOM KpernocCTH HEe MOIYYUTCS Jake B3BOJIa, a HE TOJIbKO OaTanboHa, HO IPOII IIeHa, C TOUKH
3peHusi BOEHHOTO TeHepalia, 3TOMY KpPENKOMY MYKUKY, €CIM OH (DaKTHYeCKH He SBIISETCS
pealbHO BOOPYKEHHOM CHJIOW TaM, II€ OH CHUAMT WM XO3sAlHWYaeT. ['paxkmgaHCKOW ammapar
BJIACTH HIIET ceOe “‘COMaIbHON” OMOphl B “Oyp)Kya3HOCTH TMPEICIICHHBIX CIIOCB HACEJICHUS
WM KJ1accoB. BoeHHBIN anmapar UIIeT B pycCKOM MOCENIKE CBOEro COOCTBEHHOTO MPOJOKEHHUSL.
Urto myxuk 0orart, 3T0 XOpoIo, 6e3 3TOro He 00oiIebes, 6€3 TOr0 He TOCTUTHEIIb L[ETH ;HO
3TOT K€ MYXKHUK JIOJKEH OBITh TaKKe BOOPYKEHHOU sueHKOI Ha MecTe, MPOJ0DKEHHUEM BHH3 a
MOCEJIKe, YTO HAa3bIBACTCA, 10 CAaMOM 3eMJIM TeX siUeeK, Y3JIOB U 3BEHbEB BOOPYKEHHON BOCHHOM
CWJIBL,KOTOPAsi COCTOBJISIET €MHYIO CUCTEMY allliapaTa rocroACcTBa HajJ Kpaem™ [6].

TypkicTan aiimarbiHa TYNKUTIKTI KOHBICTaHyFa OapraH OpbIC aJaMIapblH THICTI 9CKepU
KbI3METiHEH OOCaFraHHAH KeWiH COJI XKepJe TYpPbIN KalFaH TOMEHT] MIeHAeTIepi KapyIaHablpy
IapyalbUIbIK KaFblHaH na(Maiasl KOpray, aH aynay, T.0., cascH >KaFblHaH Ja (KEepruliKTi
XaJbIKTaH CaKTaHy >KOHE OJIapFa CeCc KepceTy) KaXeT EKEeHJIr Typalbl ajiFall oCcKepu
MeKeMemepre TMIKip aWThIM, YCHIHBIC >KacaraH OyYpweIHFBI ChIpaapus OONBICBIHBIH OCKEPH
ryoepHatopsl, keiinri TypkicTan reHepai-ryoepHaropsl ['posnexoB 60sasl. Ceipaapus 00JIbICH
ryOepHaTOPBIHBIH OYJ1 YCHIHBICTAPBI aIFAIIKbIIa KaObIIAaHBUIMA L. [ poaekoBThIH 1891 KbLIFBI
15 xpipkyiiekTe TypkicTan reHepan-ryOepHaTOpbIHA *Ka3FaH OasHAaMachiHAa PeceiliiH ChIPTKBI
KOHE IIMIKI CTPATEeTUSIIBIK MYAJEC] YIIIH “OpbIC KOHBICTAPBIH KapylaHABIPYIbIH MaHBI3bI 30p
eKeHJIIN'H, COHJai-aK eJIkeJe JCKepHl ycTam Typy THiIMII OosiMaraH arfaiija, TypkicTanra
KOHBICTaHyFa KeJITreH OpbIC MIapyallapblH KapyJIaHAbIPY apKbUIBl OCKEPIEPIiH CaHbIH OIpTiHIe
KbICKapTyFa OOJIaThIHIBIFBIH aifTajpl. byn ycbHBICTEIH MoHIH Camabek Ocin “Kaszak kaciperi”
aTThl KiTaObIHAA ObLTaimia TyciHmipemi: HIBIHABIFBIHAA OTAPIIBUT OKIMIILTIK OCKEepPIiH
CaHbIH KBICKapTy emec, imki Peceiinin Oipeynepi ykiMeT KyIIiMEH Kellin, eHi Oipeynepi o3
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OeTiMEH KaHFBIPBIN KeJil KOHBICTAHFAH XPUCTHAHIAAPABl KapyJaHIBIPY AapKbUIbl OailbIPFBI
OCKepH KYIITEepAl HBIFAUTHIN , OTAPUIBUIABIK €3TiHI KylleilTe Tycyai Makcar tyrkan” [7]. 1917
KbUTFa AeriH TypkicTanapl OWJereH OTapIIbI OKIMIILTIK OCHI OaFbITTarbl CasCaThIHAH eIl
TalifaH KOK.

“OpbIC KOHBICTAPBIH KAPYJIAHIBIPY’ K00aChl KaOBITAHFAHIIIA OTAPIIBIT YKIMET OKIMIIUTIK
anmaparTapblHIaFbl YMHOBHUKTEPIH apachlHIa op TYpJl Ke3KapacTap MeH IMiKipcalbicTap
6omnner. Ilikipcaitplc MpIHamall eki Macene TeHIperiHae Xypal. bipiHmiieH,yKiMeT TapamnblHaH
TapaThIl OepreH Kapyabl IEpecelicH mapyaiap Kaixai naigananoak. EKiHIIici, KapyJIaHbIIT ajJFaH
mapyainap YKIMETKe Kayill TOHIIpMEW Me JIereH ©3eKTi cypakrap TypraH eni. byn mocene
TOHIpPEriHJie J1e¢ UMIEePUsIIBbIK oisiay 6ackiM TycTi, sFHU TypkicTtannarel(Pecelinik Azusra KOHbIC
TETKEeH) TepecesieHAepIi KapylaHAbIpy Typaibl YCBIHBIC OPTANBIK YKIMET TaparblHaH KOJAay
TanThl. “OpbIC KOHBICTAPBIH KapYIaHABIPY  TYypasibl )KOOAHBI MMATIIAHBIH 631 OEKITII, OJIaH KeH1H
1891 »xpbutbl 29 kapamaga Munuctpiep Kenecinge kaObuigansin , Oexitiigl. Ocel ko0a
OEKITUITeH COH, TapaTbUIbII OepUIreH Kapy/bl alibipbacTayra, CUFa TapTyFa KoHE TY3EMIIKTepre
caTyFa KaTaH TUBIM cairaH apHaiibl “Epexe” ne xaObummanapl. COHIBIKTAaH BUHTOBKA allFaH
opOip mepeceneH KOHBICTAHYIIbl YKIMET ©KUIiHEe ‘“MeH Oyl MBUITBIKTBI TY3€MIIKTepre
catnaiMbrH. JKait 1a 6epmeitin’ gen KosixaT 6epyre Tuic 6ossl [8].

Ocel apama amita kerep Oip kaif, Peceit XIX FracelpablH asfblHAa SKOHOMHKAIBIK
JMarnapeicThl OacTaH eTki3reHairi Oenrir. Cosail 0osca 1a MUMIEPUSIIBIK YKIMET 0achl apThIK
Kap)KbIHBIH JKOKTBIFBIHA KapamacTaH, TYypKiCTaHFa KOHBIC ayJapFaH KOHBICTAHYIIBLIApFa
TapaTbUIbIN OepuireH Kapylbl TeriH yiecTipreH. Erep apXuBTik KyKaTTap MeH JepeKTepre
CYHeHCeK, oTapibll yKiMeT TypKicTaHFa KeJil KOHbICTaHyHIbLIap bl KapyIaHaAbIpyAa MbIHAAM
casich MoHI Oap MakcaTTapAbl ainapblHa KOWFaH: |)KeprilikTi OalbIpFbl XaJIBIKTApIbIH
OTapIIbUI OKIMETKE Kapchl Oac KeTepy Ke3lHJEe YKIMET TapamblHaH XPUCTHAH KOHBICTapbIH
KapyJaHAbIPy Moceliecl KaTThl KOJIFA ajbIHBIN , KaKeT OOJFaH Karjaiina onapibel OailbIprbl
oCKepIIeplle maiaananyabl Ko37ereH, MoceleH, TypKicTaH TeHepai-ryoepHaTopsl [ po1eKOBTHIH
“BHHTOBKaJapMEH KapyJaHBIN , OHBI KYTIll YCTaybl, aTy/bl, Hali3aMeH MIaHIIYAbl YHPEHTCHHEH
keiin TypkicTangarsl opOip jkaHa OPBIC MTOCEIKECI , OPBIC ACKEPJIEPiHiH OaTaliboHbIHA Oapabap”
JIETeH1 KaHATThI CO3Te allHAJIBIN, ©3 YaKbITHIHBIH YPaHbl OOJIBIN KETKEHIH alTCaKTa >KeTKLIIKTI;
2)Peceii MIBIFBICTHI OTapiiayJarbl CTPATETUSIIBIK CasCaThIHIA IIEKAPAIbIK IIENTepre >KaKblH
OpHajackaH OpBIC KOHBICTapbIH OCKEPH KYII peTiHae Oaranar, “XpUCTHAH KOHBICTApbIH
KapyJIaHJbIpyFa epeKile MoH Oepin OThIpFaH ;3)0TaplIbLl OKIMIIUIIK ©JIKeJe KOIl dCKep ycTam
TYpY THIMCI3 OOJFaH >KaFjaaiaa, oCKepJepaiH CaHbIH OIPTIHIAEH KBICKAPTYABIH €H THIMIII YKOJIbI
JIeN ecenTercH;4) YKIMET TaparblHaH OalbIpFbI JKEPriuliKTI TYPFBIH XaJIbIKTapIbIH KOJJAapblHA
TapaThUIbIN OepiireH KapyAblH TYCIIey [IapajiapblH KaTaH KaJarayar OThIPFaH.

TypkicTtan reHepai-ryOepHaTOPIBIFBl KYPBUIBI , OJIKEJIE OPBICTHIK OWIIK OpHaFraHHAH
KEeMiH, OTapIIbIK e3Trire Kapchl ipi-ipi €Ki KeTepulic JKammai asychl3, KaHIbl jKa3alaHFaHbl MOJIM.
Omnapapiy 0ipi — )KOFaphIIa aluThIn ©TKeH 1898 KbUIFbl OHIDKaHIa O0JIFaH KOTEpUIicTe, eKIHIIIIC]
— 1916 XpUIFBl YIT-a3aTTHIK KOTEpUTiC. OHADKAH KOTEPUIICIHEH KEeWiH OTapUIbll YKIMET YIKEH
TOXKIpUOE anbll , TepecesieH Mmapyalapabl KapyJaHAbIPYFa THIHFBUIBIKTHI JalbIHIANIbI, OJaH
HaKTbhl KOPBITHIHABLIAP IIBIFAPAbI, cabaK ajijbl.

1898 kbUTFBI OHADKAH KOTepultici 0achbUIbIM, >KaHIIBLIIABL. MiHe, OChl OKUFajIapJaH COH,
Tek Cpipaapusi OONBICHIHAA FaHa eMec, [YpKICTaH OJKECIHJAEri OpbhIC TMOCeNKenepi >Kammai
KapynaHa Oactanel. MaceneH, con xbpuibl Ceipmapust oOnbeicbiHa — 1134 BuHTOBKa, XKericy
oOnbICbIHA O6JIHIMeH YII MbIH BHHTOBKAaHbIH Oip MBIHBI Ka3aKTapfa , €Ki MbIHBI OpbIC
mrapyanapbiHa TapaThUibill Oepinai [9]. Ocblaan KeHiHri SKbUIIAaphl, ocipece, €1 apachlHaa
YKIMETKE Hapas3bUIBIKTap KYIICHTeH Ke3eHJAep/Ae J>KOHE INepecelieH Iapyajapra TapaThUIbII
OepuireH KapyAbl TEKCEpY VYakKbITBIHAA OJap HYCKayFa OaillaHbICTBI Kapyabl JIYphIC
naiganaHOaWTBIHBIH OCKEPH HYCKayIIbIap YKIMET OpBIHAApbIHA aWTBIN , Kapyabl KaiTa
KUBICTBIPBITT Ay MOCENeCiH YKIMeT ajjblHa KOWFaHbIMEH , YKIMEeT TapamblHaH Peceitmik
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ABHANBIK KOHBICTAHFAH ©3 TIepeCceNICHICPIHEeH Kapyabsl KalTa JKHUBII ally Moceleci Koiaay
tanmaasl. OHBl MbIHAJAM opekeTTeH Oaiikayra Oomansl . 1911-1912 xeimapsr TypkicTangarsl
nepecesieH KOHBICTapIaH KapyAblH OapJIbIK TYPiH SKHbII aJIbIT, OHBI apHAWBI KOWMAaap/Isl CaKTay
Maceneci KoWbutaael. bipak, opTanblk YKIMET TaparblHaH OyJ1 Mocenere OalaHBICThI MBIHAIAN
HYCKay KaObUimaHbill, oHbl 1912 xpuimeiH — mingecinge [leTporpanrarbl apTHILICPHUSIIBIK
Oackapma OacThIFbl TeHepal-IeHTeHaHT JIeXOBHUY A3HMSUIBIK OKPYITepA€ OpHAIACKAaH OCKepH
mTab OacteikrapeiHa e©3iHiH N1708-mri kymus HyckayblH Tapatbin Oepmi. OHma (Hyckayma)
Obutait memingai: “...1) Opyxue , y)xe pa3gaHHOE Ha PyKd MECTHOMY XPUCTHAHCKOMY HACEJICHHIO
Y Ka3aKaM a3MaTCKUX BOCHHBIX OKPYroB 00paTHO HE 0TOOpaTh, a PaBHO M HE TPEOOBATh 3a HETO
ymiatel. UToObI HEe BO30YXIaTh HEYJOBOJILCTBHs HacelneHus. 2) JlanpHeilmyro OecruiaTHyIo
pa3gady BHHTOBOK, TPETHA3HAYCHHBIX JJI BOOPYKCHHSI MECTHOTO XPHTHACKOTO HACEICHHS H
XPAHAIINXCS HBIHE B BOWCKOBBIX CTAHWYHBIX W TIOCEITKOBBIX CKJIQJaX, HO BMECTE C TEM
pa3pelnTh MPOJIaBaTh ATO OPYKHE JKHUTEISAM IO YCMOTPEHHUIO KOMAaHIYIONIUX BOWCKAMHU B
OKTypaX, KOTOPBIM MPEIOCTaBUTh MPABO PEIIUTH BOMPOC, (B 3aBUCHMOCTH OT IMOJIUTHUECKOM
00CTaHOBKH M TI0 COTJIAIIEHUIO ¢ COOTBETCTBYIONIMMH TeHepai-ryoepHaTopamMu (KakoW dacTH
HaceleHUss M KaKWM JIMIIAaM W3 COCTaBa €ro MOXHO JTO OPYXKHs MpoJaaBath). 4)...JIst
coJiepkaHus OepllaHOK B HMCIPABHOCTH, KaK B BOWCKOBBIX, TAK M B CTAHUYHBIX IOCEITKOBBIX
CKJIaJ]aX BEPOSITHO TMOTPEeOYIOTCS JIOTOJNHHUTENBHBIE EHE)KHBIE CpPEACTBAa... BOIPOC O
BOOPY)KEHUH B CITy4ae HEOOXOUMOCTH, MECTHOTO XPUCTHAHCKOTO HACEJICHUS HAIIMX a3UaTCKUX
OKpaWH CJIMIIKOM BaXHO...5) Bce BBIIENPHUBHICHHOE OTHOCHTCS TOJIBKO JUIS T€X BHHTOBOK
KOTOpBbIE HAXOJATCS B HACTOSIIEE BPEMs B a3MATCKUX BOCHHBIX OKPYrax JUIsi BOOPYKCHHS
WCKITIOYUTENIbHO HACEIEeHUs, HO OTHIOTh HE KAacaeTCsi TOrO OPYXKHS KOTOPOE XPAaHUTCS B ATHX
okpyrax” [10]. by Hyckaynan opraibIK YKiMeT Tek Typkictanna FaHa emec , Peceitnnik Asusira
OKeIl OpHAJACTBIPFAH ©3 TepeceleHACPIHIH Kayilci3AiriH Kopray MEH YCTeMIIK Kypa any
YKOHIHJIEC aliFaH jkaHa OarbIThIH alKBIH KOpCETIN Oepi.

Och1 Hyckay HeriziHae Tek Ceipmapus sxoHe JKeTicy oOsbIcTapbIHIa FaHa emec, Peceitmik
Asusia opHajackaH OapJIbIK XpHCTHAH KOHBICTAphl YIINIH JXaHa FaHa emec, Peceiinmik Asusiga
OpHajackaH OapiblK XpHCTHAH KOHBICTaphl YIIIH JKaHa Kapy-Kapak Koilmanapbl
YUBIMIACTBIPBUIBIIN, OJ1 KOoMMalapra apTHILIEpUSUIBIK O0ackapMa KOCBIMIA Kapy-apak Oesi.
Och1 nyckay Herizinae 1913 xpuibl JXKeTicy oOJBICBIHIA XPUCTHAH KOHBICTAPHI YIIIH KaHAIaH
YUBIMJIACTBIPBUIFAH Kapy-)Kapak KoWMalapblHIa CaKTalfaH Kapy »OHE OFaH KOCBhIMILIA OK-
JOPIHIH MeJIepi TOMEHIET1AeH KopceTKiTepMeH cunattaisl [11]:

Kecre. 5 - 1913 xbliabl 7KeTicy 00JIbICHIHIA XPUCTHAH KOHBICTAPBI YIIIH KAHAJAAH
YHBIMIACTHIPBLIFAH KOMMAJIap/ia CAKTAJIFAH KAPY-’KAaPaK IeH OK-A9Pi MeJIepiHin
CaH/BIK KopceTKili

Yesznep Kapy canbl Ok-1opi caHbl
(4 arap )
Bepneiit 2600 140000
[Timmnex 2600 140000
IIp>xeBasibeck 2600 140000
Jlenci 2600 140000
Kaman 1300 70000
Kapkent 1300 70000
bapibirst 13000 5540000

Ceipaapust 0OJIBICBIH/IA XPUCTHAH KOHBICTAPHI YILIIH jKaHA YHBIMIACTHIPbUIFaH Kapy-Kapak
KoMMallapbIHJla CaKTaJFaH Kapy-)Kapak IMeH OK-Iopi MeJIepiH Ke3juectipe anMazipik. Jlecek Te
XKericy oOmbIcbIHAAa Kapyibl Ka3zak oCcKepjepli OpHalacKaHblH ecTe TyTcak, Celpaapus
OOJBICBIH/IA XPUCTHAH KOHBICTAphl YIIIH KOWMaga cakTaidfaH KapyaelH Medmmepi JKericy
OOJIBICBIMEH CaNBICTBIPFaH/Ia , TOMEH JIeHreiiie OoIMaraHbIH aHFapy KUbIH eMec.
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1915-1916 xpurgapsl corbic MaiiIaHbIHAA KapYyAbIH XKeTicrneyine OaitnanbicTsl 1915 Kblbl
15 Tambp3ma MemileKeTTIK KOpPFAHBIC YHWBIMIACTBIPY JKOHIHIE €peKIle KOMHCCHUSHBIH
OasngaMacel TeIHAanaapl. OHAA UMIEpUs TYPFBIHAAPBIHAH Kapy JKUBIN aly Typaybl OblLiaif
Kaynbl KaOeuimanmel: “Kapyael xubim amy Tek Peceiimin EBpomnanblk aynaHmapblHaH JKOHE
ApxaHTenbCK TyOepHHUCSBIHAH FaHa JKHUBIT alblHAABL.. 3) JKHBIN anblHATBIH Kapy COFBIC
MaiilaHbIHa JKapaMJIbl MEMJICKETTIK YITiAeri Kapyiap 00y KepeK jKoHE JKalOH/IBIK, aBCTPHUSIIBIK
YITiZeri Kapyjaap MeH TYPKHUSUIBIK YJTimeri maysep >kubill anbiHanel” [12]. By kaOburmanran
KayJbIHBIH MOHIH [laniBaHOB 9ckepr MUHUCTP OOJBIN TaraibIHAaNFaHHAH KeiiH 1916 xbputer 14
HaypbI3a OHBIH MUHHCTpIIEp KEHECIHE JKOJIaFaH TYCIHAIpME YCBHIHBIC XaThIHAA: “TapaThuibIn
OepuUIreH Kapy ,AMIepusi KeJeMiHAe oTap aynaHaapaa Oip Typiai cumarka ue. TapaThuibIm
OepiireH OapibIK KapyablH KalChIOIp TYpiepl COFbIC MaiJlaHJapblHa aca KaXKeT emec. Arnaiaa
Asusiblk Pecelinin keiiOip aymanmapbl yuriH cascu MoHre ue. COHIBIKTAH J1a TapaThUIBIT
OepulreH  Kapy[blH OapiblFbIH  JKammaid  KUBICTBIPBINT  aly  KaXeTTUI  JKOK,-Jel
xa3apl. Munuctpiep Keneci xxacanblHFaH YCHIHBICIIEH TaHBICHII,OYJ1 YCHIHBICKA TOJIBIK KEICIMIH
oepai [13]. 1915-1916 xbingaper TypkicTaH eJKECIHIETT “OphIC KOHBICTAphIHA TapaThUIBIII
OepuireH KapyAbl KaiTa >KHbII aly alFakTaibl, ochl kbuigapbl Typkictan enkecinzeri “Opsbic
KOHBICTApPBhIHA TapaThUIbIl OepinreH 18 MbIH Kapy KadTa >kublll anbiHOanbl [14]. CoHbiMeH
Oipre ochl KbUIAapbl marma ykiMeTi TypkicTaHaarel ©31HIH “‘QieyMeTTIK Tiperi’ mepeceseH
MEKeMesepi MEH TEeMIP)KOJ UYWHOBHUKTEPIHIH JKOHE  CTAaHIHUSNAFBl JIETO KBI3SMETKEPIIHIH
KAYBITICI3/IIIH KOpPFay/bl YMBITKAH XKOK-TbIH. MaceneH, xorapbaa atanrad 1912 xeuiasiH 8-
urinaecinaeri Asusuiblk Peceiineri mepeceneH KOHbICTapAarbl Kapy Typajibl YKIMET KaObliaaraH
Hyckay Heri3iHae TypkicTaH TeHepal-TyOepHaToOpbl pyxcaThl OOWBIHIIA TIEpecesieH
MEKeMeNep/liH KbI3MEeTKepiepi Kapymnana Oactambl [15]. Am 1915 xbeuineiH 3-HaypbI3bIHAA
Typkictan = reHepan-ryOepHaTOpbl  YHFapbIMbl  Heri3iHme  TypKiCTaHIarbl — TEMIPXKOJ
YUHOBHUKTEP1 MEH CTAHIIUAIAFHI JCTIO KbI3METKEpJIepl YIIiH OK-AopiciMeH Koca 182 peBoJibBep
xone 1000 6epaeH MbIITHIFBI OemiHi [ 16].

1916 *bUTFBI YIT-a3aTTHIK KOTEPLTIC 0acTanmbICBIMEH, OTApIIBII OKIMET KaTThl Ma3achlHa
O6acranpl. CoOHABIKTAH OTApIIBLI YKIMET aijplHa TypKiCTaHAAaFbl XPHUCTHAH KOHBICTApbIHA
Kanmail Kapy TapaTblll Oepy Maceseci YIKeH MIHJET CaHajblll KailTagaH KobLiabl. byn e3exTi
Mocelie[ie € OTapIIbUl OKIMET ©3IHIH 6OJKeIeri ‘“‘oJeyMeTTiK TipeKTepiHe” KUBIHIBIKTapFa
KapaMacTaH KaMKOPJBIK Jkacaid Ourmi. OHBI MbIHaJal opekeTrTepjieH Oalikayra Oosanel. 1916
KbUIABIH 16 KapalacklHIa OpPTAJIBIKTaFbl ockepu MTa0 OacThiFbl TYypKICTaH OKPYITIK 9CKEpH
mTad OacTHIFBIHA JKa3FraH KYIMS KaThIHAC XaTbIHIAa TapaTbulbll OepineTiH 15 MbIH OepaaH
MBUITBIFBIH YKOHE OFaH KOCBhIMINIA Oip MUJUTHOH OK-Jopi TalkeHTKe jkiOepreHiH MAIIMJICTI, OHBI
TypkicTanaarsl OpbIC aJjamMaapblHa TapaThill Oepy KepeK eKEHIr1 alThIN OTiHIlI kacaiasl [17].
Srau 1916 xpuUFbl YIT-a3aTTHIK KOTepulic TYChiHAa TypKicTaHAarbl mepeceieH KOHBICTapbIH
XKanmai KapyJnaHabIpy KeHIHe OPTAbIKTaH apHaiibl HycKay Oepuiii.

1916 xwuirel Ceipmapusi sxoHe JKericy oOmibicTapblHAarbl, ocipece, JKericynme OosraH
XaJbIK KOTEPUTICIH Oachll, Ka3ak IMeH KbIPFhI3Japra oiipaH caiyaa aca OeJCeHIUIIK KOPCETKEeH
nepecesnied mapyanap 6oxapl. Onap Kazak *oHe KbIPFBI3IAp/Ibl KKazajayaa emIkaHaail aiaMIbiK
KAacHeTKe >KaTHaWTBhIH KaTIre3MIKTep TaHBITThl. OpHHE, OJlap TNaTiia YKIMeTi TapamblHaH
TapaTbUlbIl OepiireH Kapyra ue OoJFaHHaH KeiHiH FaHa Ka3aK TEH KbIPFbI3Japra KayiblK
opekerTepi epuieneHin kerin eni. Erep ne 1916 skbuiFbl yiT-a3aTTBIK KOTEPUIIC TYCHIHJA
TypkicTanmarsl mepeceleH KOHBICTapblH KapyJlaHAbIPY MOHIHAEr OpbIC OKIMIILUTIKTEpPiHIH
apXUBTE CaKTaJFaH IC-Kara3JapblHa cyilieHe OThIpbIn aiftcak, Ceipmapusi xoHe JKericy
OOJBICTapBIHAAFEl  TepecelieH KOHBICTAPAbIK KapylaHieslpy iciHme TypkictaH reHepan-
ryOepHaTOpPBIHBIH OpbIHOacapel MiHzAeTiH aTkapymbsl M.P. Epodees, Typkicran renepai-
ryoepuatopel A.H. Kypomarkun, Ceipmapusi oOnbichiHBIH TyoepHaTtopsl [ankun, XKericy
001BICHIHBIH ryOoepHaTopbl Dossbaym xkoHe JKeTicy OONBICHIHAAFHI ITEpecesieH MeKeMenepi MeH
OHbIH MeHrepymici ['oHuapockuil “‘OenceHni” opeKeT TaHBITKAH. MoceneH, OChl KbLJIbI
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nepecesieH  MEKeMeINepiHiH OpbIC KOHBICTApPBIH KapylaHAblpy iciHeH xabap OepeTiH MbIHA
KyKaTka Hazap aynapaiiblk. 1916 sxpuigpiH 9 TambizeiHga JKeTicy OONBICTHIK IepecesieH
MeKeMeciHiH ~MeHrepymrici ['oHuapoBckuiire BepHblii ye3mik mepeceileH MeKeMeCiHiH
MeHrepymici CakanoB Obutaii men >ka3abl: “COHFBI yaKbITTa Ka3aKTap TapamblHAaH OpPBIC
KOHBICTapbhIHA IMA0YBUI jKacay dpeKeTTepi Kylieie Tycyle... MEeHiMIne, Oy malysuiaap OHIIa
KayinTi emec... Oipak Oy1 madyburgap OpBIC TYPFBIHIAPHI apachblHAa Ypel TYFbI3yla,
HOTH)KECIHJIE OpBIC aJamMaapbl KOHBICTAPBIH TacTam KETIM JKaThIp... Oy KYOBUIBIC Ka3akTap
apachlHAa KOTEPIHKI KOHUT TYIBIPHII, OJapAbl MAaOBITTAHIBIPBIIN JKATBIP”, - €N KOPCEeTil O,
OpBIC KOHBICTApPBIH KOPFayAbl YHBIMIACTHIPYIBIH ©3 KOCHApbhlH YChIHAABL: “...1) a3 gereHnue
opOip mepecesneH KoHbIcTapbiHa 15-20 KapynaH yiecTipin 0epy, 2) “XalbIK skacakTapbl” JAETeHII
YHBIMIACTBIPBIN, OJap/bl 0acTaH asK KapyJdaHABIPY >KOHE oJjapibl Oackapy YIIH e3/epiHIH
opTacelHaH Oacuibl TarallblHIAayJbl” YCBIHBIN, Te3 apafga 25 BuHTOBKa — CepreeBka, 15 —
BunbsimoBka, 15 — Ilpuropueie, 15 — Kacrek, 15 — byprynb, 15 — TaresHoBka, 15 —
CamconoBka, 15 — Ocramkuno, 15 — AnekcanapoBka, 15 — Kymnacroska, 15 — EBrenseBka, 15 —
AmnatonbeBka, 20 — Cyrip (BuxtopreBka), 15 — KynukoBa nocenkenepine” [18] Tapatein Oepyin
OTIHIIII YKacaJIbl.

Coipnapus xoHe JKeTicy 0OJbICTapbIHIAFBI JKEPTUTIKTI XaJbIKTHIH KOTEPLIICKE IIBIFYbI
aJIJIFIMEH TIepeceIeH KOHBICTAPhIH KaTThl Ma3achI3aHAbIpIbl. AJl TIepecesieH MeKeMelepi aCKepH
MeKeMerepre KoTepulic Typaibl JIep Ke3iHae XKeaen xabapiam, THICTI KOMEK TE€ allbIll TYPbI.
ConpplkTaH OWJIIK MEKEeMEJIEpIHeH Kapy cyparl, ©TIHIII jKa3yllbliap, 9puHe, dyesi, OpTajbIK
OWJIIKTEH aJIbIC KOHBICTaHFaH, IIeKapaJblK ayJaHIapa OpHaIacKaH IMepeceieH KOHBICTaphI eli.
Mocenen, 1916 xwuiaei 17 minpecinne XXopkeHt ye3iHiH KpacHosip OOJBICTBIFBIHA KapacThl
Oec mepecenieH KOHBIC TYPFBIHAApPHI OWUJIIK MEKEMEJEpiHeH Kapy cypan jka3raH OTIHINIIHIE:
©3/ICpIHIH KajaJaH alllllaK OpHaJaCKaHIBIKTaphIH, A3HUIBIK Peceiiin eH manrail ayaanaapbiaaa
KpiTaliMeHn miekapaiac xepAe TYpaTbIHIABIKTApbIH, COHIai-ak Peceil cofbic KaraailbiHa
OallJTaHBICTHI ©3/IEPIHIH KayINCI3IriH KOPFay ayblp KYHJe €KCHIIrH XKoHE KOpUIUIeC OThIpFaH
Ka3aKTap TapamnblHaH KapChl MUFBUIABIH OCIT OTHIPFAaHBIH AUTHII, ©3/IEpiHEe OK-IAopiciMeH Koca 99
MBUITBIK yiecTipin Oepyin etinren [19]. Kerepimic tyceiHma Celpaapust xoHe JXKeticy
oOJBICTapbIHAFEl TI€pEceNiCH KOHBICTAPbIH KapyJlaHIbIPy ICiHAE OChl OOJBICTApAarbl SCKEpH
Mekemenep OipJeH KylIlIblHAa Kipicinm, KenTereH OyFaH KaThICThl iC-IIapajiapabl IIbIH
HUETTEPIMEH JKY3ere achIpFaH ekeH. byFaH Ke3 KeTKi3y yuIiH (akTizepre >KyTiHI aTan altap
6oncak: 1) Kerepinic kacaran aynanaapAarbl Ka3ak >KoHE KbIPFbI3IAp/bl Kapychl3AaHAbIpY; 2)
Typkictan reHepay-ryoepHaTOpbl co3iMeH ailTcak, “XKeTi MUJUIMOH TY3€MJIKTEp/IiH apachiHIa
oteipran” [20] opOip opsic anaMaapbiH Oip-Oipiiern Kinke Ti3reH el eTim, Ti3IMre ajbli, Helleyl
Kapy ycrayra »apaM/Jipl, OJIapIbIH ©3/epiHjie KaHIa Kapymnapsl 6ap; 3) Kalicel yesre Helie Kapy
TapaTbUIbIHBIT Oepiny kepek; 4) TapaTwuablHBIN OepileTiH Kapynapabl Kail MekeHaepre
YUBIMJIACTBIPFAH YTHIMJBI JIET€H Mocelelnep aiHajmachlHAa ‘“KIrepIUTIKIIeH” >KYMBICTAp KbI3Y
Kyprizredn. MoceneH, 1916 >xpuiiblH Kapama aiibiHa jaeiiin Ceippapusi oOJbICBIHA KapacThbl
[TepoBck, YepHnses, Oynueata xoHe TalkeHT ye3AepiHAeri “opbIc KOHBICTAPBIHAA W KaHIA Kapy
0ap eKeHJIrl >KeHIHJErl JepeKTi OChl ye3lepJiH ockepu OacThIKTapbl ChlpAapHst OOJIBICTBIK
ry0epHaTOpIBIFEI OacKkapMa OacThIFbIHA OEpPreHiH MbIHA ecenTeH kopyre Oomast [21].
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Kecre. 6 — IlepoBck, YepnsieB, Oyiaueara, TamkeHT ye3aepinaeri opbic
KOHBICTAHYIIBLIAPBIHBIH TYPJIi 7K0J11aP aPKbLIbl HeM/ICHI'eH Kapy CAaHbIHbIH KOPCeTKili

KonbicTapapiH aTaysl. Yii Epnep XKan caHbl BunrtoBkanap canbl
VYesnep CaHBbI oifeniep
bananap
[epoBck 835
245 1043 217 29
UYepnsieB 10146
3402 10217 3073 344
Oynueara 16277
5210 16838 4974 522
TamikeHT 4602
1402 4405 1803 143
Bapnbirsl 31860
10259 32508 10067 1038

Kecrene Kazansl yesiniH ecebi xok. Ce0ebi, TeMipkon OoilblHIa FaHa Oipep OpbIC
KOHBICTaphl 00JIMaca, OOJBICTHIKTA MEpecelieH KOHBICTAaHYIIbUIap a3 Typsl. Kepcerinren kecre
OPBIC KOHBICTAHYIIBUIAP/IBIH ©3/IEPl, 9p TYPJ Il KOJJAAPMEH HEMICHIN alfaH KapyJlapiblH eceOil
OonaTblH. ApPXMBTIK KyKaTTap MeH naepekrepieH 1916 xpurFbl keTepulic TychiHaa JKericy
OOJIBICBIH/IAFBl TIEPECeNIeH KOHBICTAHYLIBUIAPIBIH TYPJAl KOJJap AapKbUIbl HEMIICHIN aiFaH
KapyAblH ece0lH KOpCEeTEeTIH OCKEpPH MEKeMeJepAiH OepreH HakKThl MONIMETIH Ke3JecTipe
anMajaplK. JlereHiMeH, OpbIC TYPFBIHAAPBI KOFapbl JAeHreiie KoHbicTanraH JKeTicy OOJBICHI
Ceipmapus 00JIBICEIHA KapaFaH 1a eCcell KaFblHaH 0achIM €KeHJIIr KYMOH Ty/AbIpa KoliMaca Kepek.

1916 xbuTFBl  YAT-a3aTTHIK KOTepTic TYChIHIA Chipaapus xoHe XKeTicy 00IbICTapbIHIAFbI
TepeceNieH KOHBICTAHYIIBIJIAPFa Kapyabl TapaThlll Oepy >kaiibl Kaymaid Oosbin exi. EHml, ochl
Mocelie TOHIpETiHAE KapacThIphIl Koperik. 1916 xburFsl koTepiric TychiHAa [larma ykiMeTiHiH
TypkicTanaarel XpUCTHAaH KOHBICTApbl MEH OPBIC KOHBICTAPHI KapyJiaHbIPFaHbIH alFaKTalThIH
Ky)KaTTap MeH jepekrep OapmbuiblK. O Ky»KaTTap MEH JIepeKTepaiH MariMeri OotibiHIma 1916
XKbUTFBI TypkicTaHmarel KeTepumicTi Oacy ymiH, Ceipmapus xoHe JKericy oOJbICTapbIHIAFBI
repecesieH XpUcTuaH KoHbICcTapbiHa TypKicTaH reHepai-ryoepHaTOpbIHBIH MaKyJI1aybl HET131H e
KeTepuric OactasFaH yakbITTaH 1917 Xbulbl Hayphl3 alibIHBIH COHBIHJA TYpKICTaH TeHepa-
ryOepHaTOPIIBIFEI TapaThUIFaHFa MIeiiH TalkeHTTer1 apTHILepusiibiK Koimaaan 1770 BUHTOBKA
Coipnapus o6mbicbiHa, 6000 BuHTOBKa JKeTicy OONBICBIHBIH OKIMIILTIKTEPIHIH KapamarblHa
Oeminren. byran koceimmia 7777 BuntoBKa XKeticy skone Typkicranmarsl (Oprta A3zusiiarsl)
TEMIP>KOJ KbI3METKepJIepiH KapylaHablpy YiIiH Oeinrex [22].

byn Oeminren xapy w™oceneH, Ceipmapusi OOJBICHIHAAFBl XPUCTUAH KOHBICTApbIHA
TeMeHJeriield TapaTeuiblll OepinreH. 1917 sxwpiiaplH 18 akmanepiHma TypkicTaH TeHepa-
ryoepHaTOpbIHBIH ~ TYpKICTaH OJKETIK OCKepU apTUJUICPHSUIBIK —Kapy-)Kapak KoiiMachl
OackapMachIHBIH OacThIFbIHA KYMUS TypAe ka3faH N9 kareiHac XaThlHAa 1917 KeuiablH 2
KaHTapbiHa Jeilin  CeIpaapusi oOJIbIChIHA KapacThl ye3/Aepre TapaTbUIBIHBII OepUIreH Kapy.IbIH
ecebiHzeri mMarnymar OoiipiHma: “Oynueara yesine — 500 BuHTOBKa, YUepHseB yesiHe — 250
BuHTOBKa, Ka3zanbl yezine — 100 BuHTOBKa, IlepoBck yesine — 200 BUHTOBKa, ©OMynapus
Oenimiiecine — 150 BuHTOBKa. bapnbirbl OK-AopiciMeH Koca 1200 BHHTOBKA TapaThUIbII
oepinren” [23]. Ochifan KocbiMmia TypKICTaH TeHepal-TyOepHAaTOPBIHBIH YiFapbIMbIMEH
TamkeHTTer1 apTHILIEPUSIIBIK Kapy-kapak KoiimacbiHaH ChIpjapus OONBICBIHA Tarbl Ja OK-
nopicimen koca 1000 (mbIH) Kapy Oeninren [24]. beninren kapy Coipapus oOJbICbIHA KapacThl
yeszepre Oblnaiiiia TapaTbUIbIHBIN OeiiHyl Thic efi: “..Oynuearta ye3iHe — 500 BHMHTOBKA,
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Yepusie yesine — 250 BuHTOBKa, IlepoBck yesine — 75 BuHTOBKa, Kazambl yesine — 75
BUHTOBKa, OMyaapus Oeximiecine — 100 BunToBka” [25].

XKorapeinars! aranrad N9 kyxarra TamkeHT ye3iHAeri OppIc KOHBICTapbIHA Kapy TapaThIIl
OepyniH Kaxkeri oK neminred. OHbIH ce0e0in 1917 xpurnbiH 22 KaHTapbiHAa TalkeHT yes
OacTeIrbIHBIH  ChIpapusi OONBICTHIK T'yOEpHATOPINBIFBI OackapMa OacTBIFBIHA KYNMHS TYpPIE
xonmgaraH N22 KaTelHac xaTblHaH Ouryre Oomampl. Onpa: “...TamkeHT KajnachlHA JKAKBIH
opHajackaH TamIkeHT ye3iHJeri “OpbIC KOHBICTAPBIH’ KapyJIaHIBIPYAbIH KaxkeTi xok. OHma
“Opplc  KOHBICTapblH KapylaHIblpy MakcaTblHa apHailbl Kapy-KapaKk Koimayapbl
YUBIMJIACTBIPBUIFAH JKOHE JIe TY3EMJIIK XaJbIKTap TaparblHAH JKalllaid KeTepulic MIbIFa KaJFaH
JKaF/Iaiia KeTepUTiCTIH KaHAalbIH 00Jica a ©T€ Te3 JKyacThINl TACTAWTHIH apHAMbl )KacaKTaIFaH
Oenmimaep MeH Oemimiienep opHanmackan” [26],- genm kepcerTi. beniHren kapy yes
OKIMUIUTIKTEpIHE €HI'eH COH, OChl OOJIBICTapFa IepeceleH MeKeMenepiMeH Oipiiece OTBIpBIIN,
XpUCTHAH KOHBICTapblHA T€3 apaja KeJAell TapaThbUIBIHBIN Oepuinl. MaceneH, Oynuearta ye3iHe
Oemninred KapyasiH: “...30 BunToBKa — IllamoBanoBka, 10 — HoBouBanoBka, 20 — Kamues, 20 —
I'poznsrii, 20 — Anekcanaposka, 40 — JImurpuenka, 20 — Ilokposka, 40 — HoBo-Tpouxk, 20 —
Crenroe, 30 — Taynsl aynannapaarsl [11a6sip, TanapiOynak, 1.6., 40 — Kapabanra, 40 — Mepke,
10 — Jlyromoii xone 20 — [loaropHsiii cenomapsiHa TapatbuIbIHEIT Oepinren” [27]. Ocwl TycTa
OpBIC-Ka3aKTaparkl, “XaJbIK )KacaKTapbl” JeTeH/Iep/Ieri, JeMabIicKa KATKaH dCKepH mepecesieH
KOHBICTaHYILIbUIapAaFbl KapyJllbl ecenTeMereHae “ok-mopiciMeH Koca 1867 BunTOBKa JKericy
0OJIBICHIH/IAFbI TIEPECENIEH KOHBICTaHYIIbIapblHA TapaThLIbIN Oepinai” [28].

OTtapurpll SKIMUIUTIK OpBIC TEpeceleHjiepl KapylaHIblpyMeH Oip Me3ruijie >KeprilikTi
XaIIBIKTApAbl KapyChI3MAHIBIPY CascaThbiH KYprizim oTeipAbsl. MoceneH, “1891 sxwumer 27
Kapamaga TypkicraH reHepal-ryoepHaTOpbiHBIH NI15 OyHdpbIFbl  HETBIHAC JKEPruUTIKTI
XaJIbIKTapFa OKIICH aThIJIATBIH Kapyabl ©31HIC YCTayFa THUBIM CaJbIHBIT [29], OHBI OTapIIbLI
OKIMIIIUTIK JKEPTUTIKTI XaJbIKTap/AaH KUBIN ally iciHe Kipicin keTkeH el [30]. 1914 xpuiabiy 20
JKENTOKCaHbIHAAa TypKICTaH reHepai-ry0epHaTOPbI JKEPrUTIKTI XaJdbIKTapAbl KapyChI3AaHIBIPY
Typajbl TN JKOFapbiaarbiaail OyipeIK mbirapasl [31]. Am 1916 xburFbl kKeTepimicTi Oacyna
OTapIIBUT OKIMIIUTIK OYyel, XEPTuUliKTi XaJbIKTapAbl KapyChI3IaHIBIPY IIapajapblH XKy3ere
aceipraH ezi. OHbI MbIHA HYCKayiaH Oaitkayra 6omaapl. 1916 sxxpuiabiy 25 mingecinae Typkictan
reHepay-ryoepHatopbiabiH  kKemekiici M.P.Epodees, JKericy oOnBICBIHBIH T'yOepHATOpBIHA
KIOepreH KeAenxaThlHAa: ““...0apJbIK >KEPTUTIKTI XaJIBIKTapJbl KapyIblH OapiIbIK TYpi >KHUBII
anbIHCBIH, - nen Tanan etTi [32]. Kerepumic TychiHIa OTapIibLl OKIMIILIIK MEKEMEJIEpiHIH
Coipnapus sxoHe JKeticy oOnbICTapbhIHIAFbl Ka3akK NMEH KbIPFbI3JAapAaH KUBIN ajfaH KapyJblH
eceOlH KOpCeTeTiH ic-Kara3gapbl MEH JepeKTepi Ke3aecinm oTeipaapl. Mocenen, 1917 kbuiibiH
aKnaH aiiplHa JAeiliH Oip FaHa Oynueara ye3iHIErl Ka3ak MeH KbIPFbI3JaplaH TeMEHIeriiei
KapyIblH TYpJepiH *Kubl anra [33]:
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Kectre. 7 — 1917 xpu1AbIH aKnaH abIHA JeiliH Oy/jMeara ye3iHJeri Ka3ak INeH
KBIPFBI3IAP/AAH KUbIN AJBIHFAH KApYy YJrijiepi MeH CaHIbIK KOPCETKilli KoHe 0JIapIAbIH
KY#-Kalbl

Kapynapaeig atayst Canbl Eckeprynep
CTBOJICHI3 KapyJap 35
Bip cTBOJIIBI aHIIIBI 35 22 MBUITBIKTBIH KYH/IBIFBI CHIHBIK.
. 6 MBUITBIK CIIKaHIai
Eki cTBOJIIBI aHIIIBI MBUITBIK 5 :
Oesniekrepcis.
bepaan MBUITBIFBI 4 7 MBUITBIK €CK1 Ke101p
U OemniekTepcis.
Conpait. Exi cTBOIABI 1 )
2 MBUITBIK €CKI.
Benuectep 5 atap MBUITBIK 1 3 MBIITBIK €IIKaHIai
burreni MbUITBIK 1 60J‘IHI€KT€pClS.. .
2 MBIITBIK €CKi, eIIKaHaan
Kapabun 1 OemIeKTepcis.

KeTepinic TychIH/Ia KecTeie KOpCETUTeH el Ka3ak MeH KbIPFbI3Iap/IaH KUBLIBI aJIbIHFaH
KapyJapJIblH CaHbIK KOPCETKIII, TYpJepl >KOHE KapyJlapblHbIH KYH-)Kalbl TeK Oyiueara ye3iHe
raHa ToH emec, Coipaapust MeH JKeTicy oOnbICTapbIHBIH OapiblK ayAaHIapblHA TOH KYOBLIbIC
00JaThIH.

Kazak neH KpIprbI3iap/iaH Kapy >KMbICTBIPY ICIHIE MbIHAJal »Karnaiiap aa OOJFaH, SFHU
OK-ZIOPMEH aThUIATBIH Kapy OOJIMaraH >KaFfaiiia, TiNTi KeuOip coTrepae ‘‘caaMarbl aybIp
TEMIPACH JKacajfaH TYTBIHY 3aTTapbl MEH YVIIKIp TEMIpJepli A€ CYBIK Kypald peTiHae
JKUBICTBIPBIN aJIbII OTBIpFaH’ [34].

ConbimeH, oTapmbul  okiMeT Peceiinen TypkicTanra opbIC MapyaapblH KOHBIC aylapTy
casicaTblH JY3€re€ achIpa OTBIPBIN, Ka3aK IMEH KbIPFbI3IApIbIH HeNiriHae OOoJIbII KEIreH eH
urypaiinel xepiepai Peceiiien KOHbIC ayiapraH miapyajiapra op TYPJIl 9JICHEH KYLITeH TapThIIl
anplll Oepjil. OpHHE, TEPECeICH KOHBICTAHYIIbI IIapyajap e3/epiHe OKIMETTIH >XYKTETreH
MIHJIETIH JKaKChl TYCIH[I, YKIMETTIH OJIKeJeri ceHiMai “‘ameymerTik Tiperi” Ooma Ourmi. 1916
KBUIFBI YIIT-a3aTTBIK KeTepiric TychiHaa Ceipaapus xone JKericy oOnbIcTapbIHAAFEl KAa3aK jKOHE
KBIPFBI3JIapFa KOPCETKEH 030bIPIbIKTApbl COHBIH HAKTHI alifarbl OOJIBIN TaObLIabI.
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BOEHHAS IIOJIMTUKA IIAPCKOM POCCHM B IIEHTPAJIBHOM A3
B.T. Bepaioaes, A.O.Paxxanos, C.b.Anaien
AJIMaTUHCKHI YHUBEPCUTET SHEPTCTHKUU CBsI3U, AnmaThl, KazakcTan

AnHoTaumusi. B cratbe paccmaTpuBaercs cuTyalus, cloxuBinascs B Kazaxcrane Bo Bpems
IlepBoii MHpOBOI BOIHBI, B YAaCTHOCTHM IOJOXKECHUE TIEPECENCHLIEB BO BpeMs HallMOHAJIbHO-
OCBOOOAMTENBHOrO BoccTaHus 1916 roma, B TOM YHUCIIC YMHOBHUKOB HH3IIErO 3BEHA, KOTOPHIC OBUIN
OCBOOOXKJICHBI OT BOMHCKOM CY»ObI, BIIOCIICICTBUH HCIIOJIb30BaHbI B KAYeCTBE KapaTeIbHBIX OTPSJIOB,
TaK KakK ATO pacCMaTPUBAIOCH KaK JaibHEHIIee mpoaokeHne Kononusamu Kazaxcrana. HecmoTps Ha
9KOHOMHUYECKHI Kpu3uC KoHIa 19 Beka B Poccuu, nepeceneniiaM ObUIO BBIIAHO OpY)KHE Ha OeCriaTHOU
OCHOBE. A TakKe B CTaThE PacCMaTPUBAETCS MOJUTHKA IMAPCKON aJMUHHUCTpAIMU, KOTopas CHabkaa
MEePECENICHIIEB HEOOXOIMMBbIM BOOPY)KCHHUEM, H TO COBIIAIO CO BPEMEHEM H3BATHS OPYXKHUS Y MECTHOI'O
Ka3aXCKOI'0 HaCeJICHHs, YTO MOJATBEPXKAAET TOT (PaKT, HOYEMY BOCCTaHUE MOTEPIIEIIO MopakeHue. Takum
00pa3oM, B CTaThe OMMCHIBACTCS MOJIMTHKA [APCKoi Poccuu Kk moyckopeHHOH kojionu3aiuu Kasaxcrana.

KuaroueBnble cnoBa: LleaTpanbHas A3us, MMOJIUTHKA, KOJTOHHU3AINS, OPYXKHE, TIEPECENICHITBI, BOWHA,
oTIopa, reHepan-ryoepHaTop, BOCCTaHHE.

MILITARY POLICY OF TSARIST RUSSIA IN CENTRAL ASIA
B.T.Berlibayev, A.O.Radzhapov, S.B.Apashev
Almaty University of Power Engineering and Telecommunications

Annotation. The article under review deals with the situation that took place in Kazakhstan during
the First World War, in particular the situation of settlers during the national liberation uprising of 1916.
On top of that it dwells on the lower-ranking officials who were exempted from military service and were
later used as punitive detachments, as it was considered as a further continuation of the colonization of
Kazakhstan. Despite the economic crisis of the late 19th century in Russia, the settlers were given
weapons free of charge. And also the article considers the policy of the tsarist administration, that
supplied the settlers with the necessary weapons, and seizured weapons from the local Kazakh
population, as the result of which uprising was defeated. Thus, the article highlights that the policy of
tsarist Russia led to the acceleration of colonization process of Kazakhstan.

Key words: Central Asia, politics, colonization, weapons, immigrants, war, support, governor-
general, insurrection.
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MPHTMH 06.81.23
E.C.Butyaésal, ! 3.C.Cananosa, U.C.CricoeBa-Maccon?, K.U.Cyeiimenona®,
HN.3.Cyneiivenos!

L Anmatunckuii Yausepcuter Duepretuxu u Cpsasu, Anmatsl, Kazaxcran
2YHMBepCI/ITeT Cagoiist Mon6nan, Aanecu-ye-Bre, Opannus
SbupMuHreMcKuii yausepcuteT, bupmunrem, Benuko6putanus

K BOITPOCY O TPUHIIUITIAX ®YHKIIMOHUPOBAHMS IIEHTPOB
KOMIIETEHIIUH

AHHOTauMs. B 1aHHON cTaThe aHAIM3UPYIOTCA CYIIECTBYIOUIME MOJIXO0/Abl K CO3/JAHUIO0 IIEHTPOB
KOMITETCHIIMM C TOYKH 3PEHUS PACCMOTPEHUS TaKUX IIEHTPOB KaK OJHOTO0 W3 HWHCTPYMEHTOB
CTUMYJIMPOBAHHMS MHHOBAIMOHHOW aeATeNbHOCTU. JOKa3bpiBaeTcsi 0OOCHOBAHHOCTh PAa3BUTHUS I[EHTPOB
KOMITETCHITUH ISl PEIICHUsT aKTyaJbHBIX 3ajad, CTOSIINX Iepell HayIHO-TEXHUYECKUM COOOIIECTBOM
Pecnyomuku Kazaxcran Ha coBpemeHHOM oJtame. lloka3aHo, 49To, ¢ TOYKH 3peHUs MPOOIEMBI
CTUMYJIUPOBAHHMS HWHHOBAI[MM, OJHOM W3 OCHOBHBIX (YHKIMI IIEHTpa KOMIICTCHIIUN SBJISETCS
(hopMupoBaHUE BIIOJTHE OIPEACICHHOTO OOIIECTBEHHOIO MHEHWS, 00ECHEeUMBAIONIEIO MPUBIICICHIE
YaCTHBIX MHBECTULIMH, TJIaBHBIM 00pa30M, 3a CYET PeNyTallMOHHBIX (akTopoB. JlaHHAs TOYKa 3PEHUs
COTJTACyeTCsl C TE3MCOM O HEOOXOTUMOCTH HW3MEHEHHS ITOAX0Ja K BBIOOPY HaIpaBlICHUN HAYIHBIX
HCCIIEIOBaHUI, B KOTOPOM BO TJIaBy YyIJIa CTaBATCS 3alpochl pPbIHKA, B MPOTHUBOIOIOXKHOCTh
CYIIIECTBYIOIIEH IpaKTUKE, KOTJa TaKoW BBIOOp OCYIIECTBIISETCS, HCXOAS IPEUMYIIECTBEHHO U3
COOCTBEHHBIX HAYIHBIX HHTEPECOB KOHKPETHBIX MCCIICIOBATEbCKUX TPYIIIL.

KiroueBble cJIOBA: IICHTP KOMIICTCHIIMM, PENyTallMOHHBIC (haKTOpPhI, OOIIECTBEHHOE MHEHHE,
CTUMYJIMPOBaHHE NHHOBAIUH.

Tam, 20e Haoo u He Haoo

bpoosm uepm-me 3naem kmo.

Jlossm oywu, porom K1aowl,

Moeym ceoposams nanemo.
A.A. Jonvcxui

B mHacrosimiee Bpemss B Pecrnybnuke KasaxcraH CyiiecTByeT BITOJIHE OTPEIC/ICHHBIM
HHTEpPEC K CO3JaHUI0 TaK Ha3bIBAEMBIX IIEHTPOB KoMmmereHimi. Kak OymeT moka3aHo
HIDKE, BOTIPOC O MPHUHIHUMAX (DYHKIIHOHUPOBAHUS LEHTPOB KOMIICTCHIIMIA HETPUBUAICH U €TO
HENb3s paccMaTpuBaTh BHE HCTOPHYECKOrO KOHTeKcTa. Heckoibko 3aberast BIEpEN,
[MOJYEPKHEM, UYTO ICHTPHl KOMIIETEHIMH HW3HAYaJIbHO pacCMaTPUBAINCh Kak OIMH W3
MHOTOYHCIICHHBIX HHCTPYMEHTOB CTHMYJIMPOBAHUS HWHHOBAIMOHHON aKTHMBHOCTH. Takux
WHCTPYMEHTOB Ha CETOJHSIIHUN JEeHb CYIIECTBYET JOCTAaTOYHO MHOTO, OHH MOCTOSIHHO
COBEpILIECHCTBYIOTCS B CHIY OOBCKTHBHBIX (DAKTOPOB, KOTOPBIE TAK)KE HENB3sl pacCMaTPUBATh
BHE UCTOPUYECKOTO KOHTEKCTA.

Crnenyer Takke MOTYEPKHYTh, YTO TEOPUS MHHOBAIMH KaK TaKoOBas SBJSICTCS OIHUM W3
pa3zesoB HHCTHTYIIMOHAIBLHON 3KOHOMHUKH, TO €CTh TOTO pa3Jielia SKOHOMUKH, KOTOPBIH H3ydaeT
(dbopmupoBanre U (GyHKIIMOHUPOBAHHE KaK (JOPMAIIbHBIX, TaK ¥ HE(OPMAIbHBIX HHCTUTYIIMHA B
o0I11IeCTBE.

Ha npoTsbkeHHHM MPaKTHYECKH BCErO JBAIIATOrO CTOJICTHUS WHHOBAIIMOHHAS W HaydHas
JeATEIbHOCTh ~ XapaKTEPU30Balach PE3KUM MAJCHUEM TMPOU3BOJUTEILHOCTH  KaluTaja,
BKJIQ/ILIBACMOTO B HAYYHBIC HCCIICJIOBaHUs U pa3paboTku [1]. B 3TOM KOHTEkcTe yMECTHO
OTMETHTD, UTO B HacTosIIee BpeMs B PecriyOnuke Ka3axcraH, mpakTHYeCKH BCSi HHHOBAIIMOHHAS
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JEeSITEILHOCTh OCYILECTBISETCS 32 TOCYJAPCTBEHHBIM CUET, MPUYEM HECMOTps Ha Oosee deM
cepbe3nble  ycwims  [IpaButenbcrBa PecnyOnmkum  KaszaxcraH —TrocynapCTBEHHO-YacTHOE
MapTHEPCTBO B 3TOU OOJIACTH JI0 CHUX MOP OCTACTCS HA HEJOMYCTUMO HU3KOM YPOBHE.

B macrosiiee Bpemsi [Uisi TOro, 4TOOBI pa3BUTHE HAYKH MPOJOJIKAIOCH MPHUEMIIEMBIMU
TEMIIAaMH, U TPUMEHSIOTCS CaMble pPa3IMYHble MHCTPYMEHTHI CTUMYJIMPOBAHMS WHHOBAIWH, B
KauecTBE OJHOTO M3 KOTOPHIX KaK pa3 U pacCMaTPUBAIOTCS «IEHTPHI KOMIIETeHIMI». IMEHHO B
9TOM KOHTEKCTE U CIJIEJyeT pacCMaTpuBaTh BOMPOC O CYIIHOCTH IIEHTPOB KomriieTeHuui. Ecnu
)K€ €ro paccMaTpuBaTh BHE JTOrO0 KOHTEKCTa, TO JIETKO COBEPIIMTH Pa3IUYHOrO poja
METO/IOJIOTHYECKUE OIMMOKH, TOJMOOHBIE TEM, YTO B W300WMJIMKM BCTPEUAIOTCS B JIUTEpPATYpeE,
MyOJMKYyeMO Ha MMOCTCOBETCKOM MPOCTPAHCTBE, KOTOPHIE OYIyT paccCMaTPUBATHCS HIDKE.

OTH METOJOJOTUYECKUE OIMMOKH, KaK MPABWJIO, CBSI3aHBI C HEJOCTATOYHBIM TITYOOKUM
MMOHMMAHUEM CYIIHOCTH BOIIPOCOB, 3aTParuBaeMbIX B JIMTEpAType, MOCBSIIEHHON TEOpUU
naHoBammii [1, 2]. OdYeHp YacTO MPOUCXOAUT TaK, YTO TEPMUHBI, HUMEIOIIHUE BIIOJHE
OTpeNIeJICHHOE HAY4YHOE COJep)KaHue, Oyayun TEepeBEICHHBIMH Ha PYCCKUNM S3BIK H
MHOTOKPAaTHO PACTUPAXXKUPOBAHHBIMH B PA3JIMUYHBIX TEPUOJUYECKUX H3JAAHHAX, TIPOCTO
MPEBpAIIAlOTCd B HEKUE «MOJHBIE CIIOBa», HEKUU SIPIBIK, KOTOPBIA HCIOIB3YEeTCS HE TI0
CYLIECTBY.

OuyeBuIHO, UTO €CIU COACPIKAHNE KOHKPETHOTO TEPMHUHA CTAHOBHUTCS BBIXOJIOIICHHBIM, TO
W WCIOJIb30BAaHHWE COOTBETCTBYIOIIETO WHCTPYMEHTa HE OyIeT NPUBOJUTH K JOJHKHOMY
pesynbTaTy. Hcxoass w3  BBINIECKA3aHHOTO, TPENCTABISACTCS I1€JIeCO00pa3HbIM IMPUBECTH
KOHKpPETHBIH MpHUMEp U TMPOBECTH KPUTHUYECKHI pa30op OJIHOM BecbMa MOKazaTelbHOU
nmyonukamnuu [3], TOCBSIIIEHHON BOTIPOCY O IEHTpaxX KOMIETEHITUH.

B uwutupoBanHoit pabote [3] yTBepKHaeTCs, YTO WTOTOBOM (YHKIIMEH IICHTpa
KOMIIETEHIMI SBIIETCS «BbIPAO0OTKAa PEKOMEHJAUMKW 0 HCIHOJb30BAHUIO ... MEPEIOBBIX
WHHOBAI[MOHHBIX TEXHOJIOTUHY», TaM JK€ TOBOPHUTCS, YTO «IIEHTP KOMIIETCHLUU BBIIOJIHSIET
3aJ]a4d, CBS3aHHBIE C HAKOIUICHWEM 3HAaHMH W OOMEHOM MMM B TOM oOyjacTh Ou3Heca, I'Je
MpeANpHUsITHE UMEET IPEUMYILIECTBO.

PemuTenbHO HEMOHATHO, 3a4yeM MOJpa3AefieHHUs, BBINOJHAIOIIUE Takue (QyHKIUH,
MMEHOBAaTh «UEHTPAMU KOMIIETEHIIMI» - 3aJa4dl TaKoro pojia pellalid W pPelarT Hay4yHbIe
oTnenbl JI000W Oojiee WM MeHee KpynmHOW koprnopaiwu. Emje mMeHee MOHATHO, KaK MMEHHO
BBIIIOJTHEHUE  Takux  (cyrybo  TpaaWIIMOHHBIX) (GYHKIUA  MOXKET  CIOCOOCTBOBATH
COBEPIICHCTBOBAHUIO UHCTPYMEHTOB CTUMYJIUPOBAHUS HHHOBAIIMOHHOM eI TEIbHOCTH.

Pazymeercs, nanHoe yTBep:K/IeHUE OTHIO/Ib HE 03HAYAET, YTO KOHKPETHOE IMOApa3/iesieHue,
MBIIIHO MOMMEHOBAHHOE «IIEHTPOM KOMIIETEHLIMW» paau HENnpoQecCUOHANIbHOrO MHapa, He
Oyznet paboTaTh ¥ MPUHOCUTH TPUOBLIL. Bpenl, HAHOCUMBIH TaKO «UTPO¥ CO CIIOBaMU», COCTOUT
B JIPYTOM.

PykoBoauTenu Opyrux OpraHu3aluii, OMHpasCh Ha «IIEPelIOoBOI» OMBIT TAKOrO poja
LEHTPOB, OyAyT MBITaTbCI CTPOUTH CBOIO JAEATEIbHOCTb, HCIOJB3YSl TMOHSATHE «IICHTP
KOMIIETEHIIMI» HCKIIIOUYUTENIBHO KaK TPEHJO0BOE CJOBO, CTPEMSCh MpH 3TOM (B CHIY
€CTECTBEHHOTO KOHCEpBATH3Ma) MOCTPOUTH JESITENbHOCTh COOTBETCTBYIOLIUX MOJpa3eeHui
[0 TPaJULIMOHHBIM cxeMmaMm. MHadye ToBOps, TAaKOro pojJa Urpa co CIOBaMU IPUBOJUT K TOMY,
YTO MHCTPYMEHTHl CTUMYJIWPOBAHUS WHHOBALIMOHHOMN NE€ATEIBbHOCTH MPEBPALIAIOTCS MPOCTO-
HampoCTO B HEKUE «MOJHBIE SIPIBIKKY», HE HECYIINe 0co000i CMBICIOBON Harpys3ku. bose toro,
TE€M CaMbIM BMECTO peajbHbIX HMHCTPYMEHTOB CTUMYJIHUPOBAHUS UHHOBAILIMOHHOM JI€ATEIbHOCTH
CO3/JIa€TCsl UX UMUTALIMS TyTEM HABEUIMBAHMS «MOJHBIX SPJIBIKOB» Ha MOJPA3AEIIECHUS, KOTOPbIE
paboTaroT MO TPAIUIIMOHHBIM CXEMaM.

Jlerko 3aMeTHTb, YTO B JAHHOM CJIy4ae «IEHTP KOMIETSHIUW» e-(PaKTo KOHBEPTUPYETCS
B HEKYIO aJIMUHHCTPATUBHYIO CTPYKTYPY, CONMPOBOKAAIONIYIO BBIMOJHEHUE MpoekToB. Kak 3Ta
CTPYKTypa Ha3bIBaeTCsd — HEe UMeeT 0co00ro 3HaueHus. OYeBHIHO, YTO CO3/JaHHE OUYEPEIHBIX
OIOpPOKpPaTHYECKUX CTPYKTYp, B KOTOPBIX Je-(PakTO HE HCHOIB3YIOTCS WHCTPYMEHTHI

115



Becmnuk Anmamunckozo ynueepcumema ynepeemuru u ceazu. Ne4(3) (43)2018

3G PEKTUBHOTO CTUMYJIMPOBAHUS MHHOBAIHIA, HE MOXET CYIECTBEHHO MOBJIHATH Ha TOJ0XKECHHUE
7ie71, 0OCOOCHHO €CJIM TOBOPUTH O CUCTEMHBIX U3MEHEHUSX.

CymiecTBeHHO MHOM B3I (IO CPAaBHEHUIO C TOUKOM 3peHus [3]) Ha CYIIHOCTH LIEHTPOB
KOMIIETEHIIMII OoTpakeH B pabore [4], B KOTOpoW oOpraHu3auusi LEHTPOB KOMIETEHLUN
paccMaTpuBaeTCs MPEUMYIIECTBEHHO B MPEIOMIICHUN K IOTPEOHOCTSIM MOACPHHU3ALNHU BBICIIETO
oOpazoBanus. B manHOi pabore, THe [ETaJbHO NPOAHAIM3UPOBAHBI MHOTOYUCIICHHBIE
HEJIOCTaTKA TOCTCOBETCKOTO oOpa3oBanus B obnactu IT-texHonoruii, roBoputrcs, 4To «HaA
CMEHY MepedyucieHHbIM (opMaM OO0ydeHMs], Ui MOJIY4YEHHUS HEOOXOJUMBIX KOMIIETEHIUH
MOXET IPUUTH MHHOBALIMOHHBIN EHTP KOMIETEHIMHU 110 noaroroske IT cienmnanucTony.

ABTOpPBI LUTHpyeMOW paboThl [4] MOAUEPKUBAIOT, YTO B pamMKax (YHKIHOHUPOBAHUS
nentp komrereHuuu B oomactu UT BI'YDC pemraer 1Be OCHOBHBIE CTpAaTETHYECKUE 3a/1a4H.

1. Co3naHre MHHOBALIMOHHOTO 00pa30BaTENbHOIO ILIEHTpa MOJArOTOBKU KajapoB aus IT-
UHIYCTPUH, B 33J1a4d KOTOPOTO BXOAUT (LIUTHUPYETCS C COKPALIEHUSIMU):

® aHaJM3 NOTPEOHOCTEN pernoHa B ClieUANINCTaX;

e [OJJIep)KKa €AMHOro OaHKa JaHHBIX JEMCTBYIOIIUX aKaJeMHUYECKUX U OTpPacieBBIX
00pa3oBaTeNIbHBIX IIEHTPOB, MPOrpaMM 00yUeHHUs, CIIEIMAIMCTOB-IPenogaBaTenei;

® MOHUTOPUHI TEXHOJOTHYECKMX M3MEHEHHMH B OTpacid M pa3paboTka MporpaMm
MEPETOrOTOBKH CIENHUaINCTOB;

e oOpraHuzalus B3aUMOJEWCTBHUS BY30B, KOMMEpPYECKHMX IIEHTPOB OOydeHus U
MPOMBIIIJICHHBIX TTPEANPUSTHH,

2. Co3nanne MHHOBALIMOHHOTO HAay4HO-UCCIIEIOBATEIbCKOTO LEHTPA, B 337a4u KOTOPOTO

BXO/JIUT:
® [pOBE/EHUE HAYYHBIX HUCCIEAOBAHUM B 00JIACTH CO3aHUS HOBEUITUX MH(DOPMALIMOHHBIX
TEXHOJIOT U,
e ormpeneieHHe TeHACHIIMK B Pa3BUTUU pbhIHKA | T-TexHOIOTHIA;
e ompeeneHue TeHACHIIMK B 0071aCTH BOCTPeOOBAHHOCTH crieruanbHocTel | T-oTpacu;
e uccieoBaHus MO mpobiieMaM TEOPUH U METOJTUKU Mpo¢deCCHOHATBLHOr0 00pa3oBaHus B
obnactu UHGOOPMALIMOHHBIX TEXHOJIOTUH

OTMeTuM, YTO B OTJIMYHME OT IMOCTAaHOBKH BOIIpOca, OTpakeHHOW B [3], B pabore [4]
LEHTPbl KOMIETEHIINH Jie-(haKTo pacCMaTpUBAIOTCA KaK HEKME MHCTPYMEHTHI CTUMYIMPOBAHUS
WHHOBAIMI B MacmTabax peruoHa B KOHKpeTHoOU oOnactu 3HaHus (IT-TexHomorum), XoTs 3T0 U
HE TMpOMHCAHO SIBHO B TMepeyHe pemaembix 3anad. (s Toro, d9rtoObl cpaenarb 3TO
00CTOSITENNLCTBO HATJISIAHBIM U ObljIa MPUBEJEHA CTOJIb OOIITUpPHAs [IUTaTA. )

K nmpencraBneHusM O «UE€HTpax KOMIIETEHIMI» Kak O HEKOM (opme CTUMYIHpPOBAHUS
WHHOBAIIMOHHOM JeATeNbHOCTH ONMXKE BCEro TOuyka 3peHus aBTropa pabotsl [5]. Ee aBtop,
OTTAJKMBAsACh OT aHalW3a TEKYIIEro IMOJIOKEHHs el B SKOHOMHUKE YKpauHbl, MPUXOTUT K
BBIBOJIy, UYTO B COBPEMEHHBIX YCIOBMSIX AyTCOPCHHT Ui KOMIAHHWWA IOCTETIEHHO MEHSEeT
XapakTep, B TOM YHCJIE U Ha TIOCTCOBETCKOM MIPOCTPAHCTBE.

ABTOp [5] 000CHOBaHHO OTMEYAET, YTO JIO HEJABHEr0 BPEMEHU MHTEUIEKTYAIbHBIH TPYA
Ha IIOCTCOBETCKOM IIPOCTPAaHCTBE CTOWJI CPABHHUTEIBHO JEIIEBO, IMO3TOMY IOJAABISIOLIEE
OOJIBIIMHCTBO KOMITAaHUI KOMILIEKTOBaNO cBoM IT-cekTopa coOCTBEHHBIMM crienuanuctamu. B
TEKYIIMX YCIOBHSX, KOT/Ia IN100ann3allMOHHbIe (haKTOPhI MPHOOPETAIOT Bee OoJibliiee 3HaUEHHE,
3apruiatel  kBanmupuuupoBanHeix [T  cmenmanucroB mo BceMy MUPY  (PaKTHUECKHIA
BbIpaBHHUBAIOTCSA. OTMETHM, YTO 3TOT (aKTOp PYKOBOJIUTENM Ka3aXCTaHCKUX OpraHu3alui B
HacTosIlee BpeMs TOJIbKO HAuyMHAIOT OCO3HaBaTh, HO OOJBLIIMHCTBO M3 HHUX HPOJOJDKAET
paccMaTpuBaTh HHTEIUIEKTYaJIbHBIE PECYpPChl KaK HEYTO BEChbMa JEIIEBOE B CHUIIy SBJICHUH,
CBSI3aHHBIX C 0COOEHHOCTSIMU MOCT-IIEPEXOHOT0 neproa. O4eBUIHO, 37€Ch CBOIO POJIb UI'PAOT
(bakTOpHl, CBA3aHHBIE CO CTEPEOTUIIAMH MAaCCOBOTO CO3HAHUS, MOPOKIAOIIMMHU crieniuduyeckue
MIOCT-IIEPEXOIHBIE SIBJICHUS.
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Takoe monokeHue Jen CBS3aHO HCKIIOYUTEIBHO TOJBKO C UCTOPUYECKHMHU (HaKTOPaMHU:
MHTEIUIEKTyaJbHbIE pecypcebl, ocraBmmecs oT OsBmero CCCP, ckaukom mnpuoOpenu
Ype3BbIYAfHO HHU3KYI0 CTOMMOCTb B PpE3YyJIbTaT€ CMEHbl B3KOHOMHUYeckod wmogenu. C
HCYEpIIaHUEM 3TUX PECypcoB ypoBeHb 3apmuiar IT-crmenuanucToB Hem30ekKHO OyneT pacTH.
Bonee toro, 3TOT pocT maxe Oymer omepexkarh pocT 3apaboTHoW mmiarel IT-cnenmanucroB B
CTpaHax s/ipa MUPOBON IKOHOMUYECKOM CHCTEMBI B CHIIy TOIO, YTO B IIOCTCOBETCKHUX CTpaHaX
MMEET MECTO YyCTONYMBash «yT€uKa MO3rOB», KOTOpas TakXe BO MHOIOM CBsi3aHa CO
CTEpEOTUIIaMH MAacCCOBOTO CO3HAHUSI.

CxonHas cuTyanusi UMEET MECTO M B JIpYTMX IOCTCOBETCKUX CTpaHaX. B udacTtHocTH, B
LUTUPOBAHHOMN paboTe [5] MPUMEHUTEIBHO K CUTYyallMd Ha YKpauHe JOCIOBHO FOBOPHUTCS, UTO
«Ha 3anane ynaieHHble HeHTpbl MT-kommereHIMH pa3paOOTKU MOMYISIPHBI, 3TO MPOUCXOIUT
MOTOMY, YTO JIep>KaTh COOCTBEHHBIN OobiioN MT-mtar koMnaHusM yxe 1aBHO SKOHOMUYECKU
HEBBITOJIHO: 3apIliaThl CIEUUAINCTOB CIMIIKOM BBICOKHM, a B Hallell CTpaHe JI0 HACTOSLIETO
BpeMeHH, HaobopoT, U T- nmepcoHan «cToms» HEIOpOro; jerde ObUIO yBETUYMBATh KOJIUYECTBO
coOctBeHHbIX WT-coTpynHukoB, ueM oOpamaThCsi K BHEIIHEMY HOAPSAYUKY». Tam xe
MOJAYEPKUBAETCS, UYTO «B TOCIEAHME TOJbl 3apIulaThl M OXHUAAHUSA [0 KOMIIEHCALUsIM
CHEIHaIMCTOB CTaJld PAcTH, a KOMIIAHUU Haydajau Oojiee BHUMATEIbHO MOAXOJIUTH K BOIPOCAM
ONTUMM3ALMH 3aTpaT, MO3TOMY MOocTeneHHO 1eHTphl UT-komneTeHIMH OyAyT CTaHOBUTHCS BCE
0oJiee OMYIISIPHBIMID.

CnenoBarenbHO, JUIsi OOJBIIMHCTBA YAaCTHBIX KOMIIAHUW 4YpE3BBIYAWHO BaXKHBIM
CTaHOBUTCS SKOHOMHSI UMEHHO Ha MHTEJUIEKTYaJIbHBIX pecypcax, 4YTo U o0ecreuyuBaeTcs 3a CUeT
ayTCOpCHHTa TOrO0 THIMA, KOTOpbId paccmarpuBaeTcs B [5]. CylllECTBEHHO TaKXke, YTO aBTOP
paboTel [5] moguepkuBaeT, 4TO B TEKYIIHUX YCIOBHUSX ropas3io 0ojiee BBITOJHBIM SBIISETCS
JOJTOCPOYHOE MAapTHEPCTBO, UYTO W OMNpeAeseT Xapakrep (QYHKIMOHMPOBAHMS «IIEHTpa
KOMIIETEHIIUI» KaK CPEeACTBA CTUMYIUPOBAHUS HHHOBALIHOHHOM JEATEIbHOCTH.

l'oBopst o mpuHnUNax (yHKIMOHUPOBAHUS LEHTPOB HHHOBAIMI HENb3sl OCTaBUTH B
CTOPOHE MHEHHS, aHAJIOTUYHBIC BRICKA3aHHOMY aBTOpPOM paboThl [6]. B manHoi padore LleHTphI
KOMIIETEHIIUN PACCMATPUBAIOTC KAK HEKUM MHCTPYMEHT CTPATETMYECKOro IUIAHMPOBAHUS B
pamMKax OTAENbHOM OTpaciu. ABTOp IUTUPOBAHHOM pabOTHI CIIpaBEAIMBO OTMEYAET, UTO B CBSI3U
C JUKBUAALMEN aJMUHUCTPATUBHOIO YIPABJIEHUS OTPACIBIO HA ITOCTCOBETCKOM MPOCTPAHCTBE
CYIIECTBYET BIIOJIHE OINpEAENICHHOE MPOTUBOpPEUYHE MEXIY HEOOXOAMMOCTBHIO COTJIacOBHIBATh
NEUCTBUS XO3SICTBYIOIMX CYOBEKTOB B Mpelenax OJHOM OTpacid U KOHKYpPEHIIMEH Mexay
HUMH.

[lo MHeHHIO aBTOpa LMTUPOBAHHON pabOThl, IaHHOE MPOTUBOPEYHE MOXKET OBbITh
paspeiieHo MMEHHO 4epe3 (OpPMHUPOBAHUE CTPATETMUECKUX MPOrPaMM Pa3BUTHS OTPACIH,
(hopMHUpOBaHHE KOTOPBIX U COCTAaBJISIET MPEPOraTHBY OTPACIEBHIX LIEHTPOB KOMIIETECHIIMIA.
JlaHHBII 1OAXOJ B WM3BECTHOM MEpE IOJHOCTbEO OTBEYAET MPEACTABICHUSIM O LIEHTpax
KOMIIETEHIMI KaKk O HeKoi ¢opMe CTUMYIHMPOBAHMSI WHHOBAI[MOHHOM JESITENbHOCTU (MMEHHO
9Ta TOYKa 3pEHUS U OTCTauBAETCS B JJAHHOU paboTte).

JleiicTBuTensHO, n00asi CTpaTeruyeckas MporpaMMmMa TaK WM HWHAYe MpeArnojaraer
pa3BUTHE JTaHHOM OTPACiii, Y€ro HEBO3MOXHO cenaTh 0e3 yuéra MHHOBALMOHHBIX (haKTOPOB,
0COOEHHO €CJIM MPUHATh BO BHUMaHUE IMPUHIMIIBI POCTA, OTPAKEHHBIE B IIMTUPOBAHHOM paboTe
[6]. CnenoBarenbHO, IEHTP KOMIETEHIIUI TaKOTO poja caMUM (PAaKTOM CBOETO CYIIECTBOBAHMS
CTAHOBUTCS MHCTPYMEHTOM CTHUMYJIMPOBAHUS MHHOBALMOHHOW NEATEIHOCTH, KOJb CKOPO OH
Hen30exHO OyJeT oTOMpaTh Te€ TEXHHUUECKHE DELICHHs, KOTOpPbIE MpEACTaBIIAIOTCS Haubosee
spdexTuBHBIMU. bonee Toro, ciexyeT NOTYEPKHYTh, 4YTO BbIpabOTKa JIOOOW MMOJUTMHHO
3pPEeKTUBHON  CTpaTerMueckod MporpaMMbel camMa 1O ce0e sBIsSETCS WHHOBAIUEH,
CTUMYJIMPYIOIIEH TMOSIBJICHUE JPYruxX HMHHOBAIMM, Kak »JTO I[OKa3aHO B JIUTEpaType,
00o0mieHHol B [ 1, 2].
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[TapamokcanbHO, HO TOYKA 3pEHUsSI aBTOpa padOTHI [6] BO MHOIOM COBIIAJAeT C TOYKOU
3peHust aBTopa padboTsl [5]. DakTU4ecKu, TOBOPs 00 OTPACICBOM IIEHTPE KOMIIETCHLIUH, aBTOP
paboTel [6] MO YMOJYaHUIO TMOJAPAa3yMEBAaeT, YTO MPEANPUATHS OTPACIU HCHOJIB3YIOT
OTpacieBOl LEHTP KOMIIETEHIIUIA B PEKUME ayTCOPCHHTA. B 4acTHOCTH, OH SIBISIETCS AJIST HUX
HMCTOYHUKOM HJeH, obecnieunBaromiux ux pazpurue. KoHkpetHo, B [6] ToBopUTCS, YTO JOJKEH
OBITh peaTM30BaH MPUHIIMII IPUMATA CTPATEIMYECKOTO yrpaBieHus: «LIeHTp KoMIeTeHnnu Kak
OpraHu3allMOHHAas €JMHUIIA, BXOIAIIAS B COCTaB OTPACIN M OCYIIECTBIIIONIAS XO3SHCTBEHHYIO

NESTeIbHOCTb, ~ MOJKET  paccMaTpuBaTbCcd B KauecTBE  CpEACTBAa  IOBBILIEHUS
KOHKYPEHTOCHOCOOHOCTH U 3((EKTUBHOCTU OTpacid TOJBKO B paMKaxX CTPaTErHnyecKoro
YIpaBICHUS.

NmenHo B 3TOM cMbIciie MHEHUS aBTOpoB [5] u [6] coBmanmator. Takum oOpazom, mpu
MIOCJIEJOBATEILHOM MOJXO0/I€ K aHaJlu3y MPHUHIMIOB padOThl LEHTpa KOMIETEHIHUH B JH000M
cllydae aBTOpBI MPUXOIAT K HEOOXOJMMOCTH paccMaTpUBaTh JaHHbIE IIEHTPhl MMEHHO Kak
HMCTOYHUKH CTUMYJIMPOBAHUS MHHOBAIUM, YTO M BO3BPALIAET K UCXOIHOM MOCTaHOBKE BOIIpOCA.

Kak Tonpko peub 3axoAuT 00 ayTCOpCHHIeE, Cpa3y e BO3HHUKAeT BOIPOC O XapakTepe
B3aUMOJICHCTBUSL OpraHu3auuii (WIM CTPYKTYPHBIX TOJpa3fefieHud, Kak Obl OHU He
Ha3bIBAJNCh), OPUEHTHPOBAHHBIX HAa WHHOBAIMOHHYIO J€SATENBHOCTh, C OU3HEc-cpenoil.
Heckonbko 3aberas Brepén, chopMynupyeM OCHOBHOM T€3UC JaHHOM paboTHI.

B cooTBeTcTBUM C 3TUM TE€3UCOM, OCHOBHOH (YHKIIMEW LIEHTPOB KOMIIETEHIUN SIBISETCS
paboTta ¢ oOriecTBeHHbBIM MHeHUeM. TouHee, 3a/jauell [ieHTpa KoMIIeTeHI (1o KpaifHel mepe,
B ycnoBusix PK) sBisiercs Tpancopmariusi CoKUBIINXCS CTEPEOTUIIOB OOIIECTBEHHOTO MHEHUS
Ou3HEeC-coo0IeCTBa, TPEIOCTABIISAS HATJISAHbIE CBUAETENLCTBA TOTO, YTO OTEYECTBEHHAsI HayKa
JNEHUCTBUTENHFHO B COCTOSIHUM 00€CIIEUUTh HEKOE MOJIe [Tl BIIOKEHHUS CPEJICTB.

Ota 3a7ada sABISETCS O0Jiee YeM aKTyaJbHOW, B TOM YHCIE, MO0 COOOPaKEHHSIM Cyryoo
SKOHOMHYECKOTO XapakTepa. A MMEHHO, 00beM BIIOKEHUW CpencTB HaceneHus Kazaxcrana B
0aHKM BTOPOTO YpOBHS Ha CETOAHSAIIHUN NEeHb Ja)ke MO JaHHBIM O(UIUATbHON CTATUCTHKE
ABIseTCS OoJjiee 4yeMm 3HAuMTENbHBIM. [Ipu 3TOM peanmbHas JOXOTHOCTh OT ATHX BIIOKEHUMN
OCTaeTcss BechbMa CKPOMHOM (llake eciay He NPUHUMAaTh BO BHMMAaHHME OYEBHJIHBIE PHCKHU
CBSA3aHHBIE C BOIPOCAMH YCTOWYMBOCTU OAHKOBCKOW CHCTEMbI). OJTa TEHIEHIUS HOCUT
00LIEMUPOBOI XapakTep, B YaCTHOCTH OTPULIATENIbHbIE CTABKU MO0 OAHKOBCKUM JETIO3UTAM YKe
CTajiu peajbHOCThIO B cTpaHax EBponeiickoro Coro3sa.

Takue HEHTPBHl JOJKHBI CTaTh MPOBOJHUKAMHU (MM TMOCPEIHUKAMU) MEXIy OH3HEC-
COO0ILIECTBOM M T€MH, KTO BBIMOJHSAET NPOeKThl. OTCIOAA BBHITEKAET MOYTH OYEBUIHBINA BBIBO/L,
YTO OCHOBHOE Ha3Hau€HHUE IICHTPOB KOMIIETEHIIMH COCTOUT B paboTe ¢ 0OIIECTBEHHBIM MHEHUEM
B OM3Hec-cpenie, KOHKPETHO, IIEHTP KOMIIETEHIUI T0JbKeH 00ecnedunTh ero TpanchopMaiuio ¢
TEM, 4TOOBI ClIeNaTh rOCYIapCTBEHHO-YAaCTHOE MapTHEPCTBO IPPEKTUBHBIM.

B monp3y Takoro BeIBOJa CYIIECTBYET M apryMeHT OoJiee oOmIero xapakrepa. A UMEHHO, B
HACcTOsIIl[ee BpeMsl MOJABIAMONIEE OOJBIIMHCTBO MPOEKTOB, BBIMOJHIEMBIX HAy4YHO-
TEXHUYECKUMU KOJUIEKTUBAMH, Jie-(PaKTO pealn3yeTcs Mo MOPOYHON cxeMe, yHACIEeI0BaHHOM OT
COBETCKMX BPEMEH, U OKPEMILIEH B IEPEXOIHBIN IEPUO,.

Kaxnas uccnenoBatenbckas rpymnmna oOnagaeT cBoeil coOCTBEHHON 001acThi0 Hay4HBIX
uHTepecoB. [IpoekThl, KOTOpBIE JaHHAs TpyMNa MPOJBUIAeT, B MOAABISIONIEM OOJBIINHCTBE
CllyyaeB JIeXaT HEMOCPEICTBEHHO B 3TON oOnactu. Heckonbko ymporias, MOXKHO CKa3aTb, YTO
KaXK/1asi HCCleqoBaTelbckas Tpylna MbITaeTcs KOHBEPTHPOBATH CBOIO COOCTBEHHYIO Y3KYIO
KOMIIETEHIMIO B HEKHE MPOAYKTHI, BOCTpEOOBaHHbIE HAa phIHKE. Pazymeercs, Takoil mojaxon B
HacTosIIee BpeMsi HE MOKET CUMTAThCsl ONpaBAAHHBIM, TaK KaK IOJAABIsIOIIee OOJIBITMHCTBO
WHHOBaLMi (mmpe — ¢opMaToB AEATENBHOCTH), MPUHOCAIIMX pealbHYI0 MPHOBLIb, HOCHUT
MEXJIUCIMITMHAPHBIN xapakTep. (DTO BbIpaXaeTcsl TE3UCOM «BpPEMS Y3KHUX CIELUAINCTOB
npouuio».) VckimoueHne CcoCTaBisieT TOJbKO JOCTaTOYHO Y3Kas oO0dacTh, CBsI3aHHAs C
MH(POPMAIIMOHHBIMH TEXHOJOTUSAMHU, HO 37ech MH(OPMAIMOHHBIE TEXHOJIOTUU BCE 4Yalle Je-
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(aKTO KOHBEPTHPYIOTCS B TYMAaHUTApHBIC, IPUMEPOM UYEMY SIBIISIOTCSI HHCTPYMEHTHI BEICHHS
MHGOPMAMOHHON MM THOPUIHON BOWHBL

Ta nucnMIuIMHApHAs CTPYKTYpa HayKH, KOTOpas CIOXWIACh B Hadare XX CTOJIETHS, YXKe
0e3HaJe)KHO ycTapena, M STOT TE3HWC SBHO CHOPMYIHMPOBAH, B YAaCTHOCTH, B IOOHMIICHHOM
noxiane Pumckoro wiyba [7], rae OTYETIMBO Npo3Bydajda MBICAL O HEOOXOIUMOCTH
cra"oByieHuss HoBoro IlpocBenieHuss 1 0 HEOOXOJUMOCTH CTAHOBJIEHHMS HOBOW IMapaJurMbl
BBICIIIETO 00pa30BaHUS U HAYKH B LIEJIOM.

Opnako, Hay4Has cpena sBiseTcs 0ojee 4eM MHEPLMOHHOM, MOATOMY JUCHMILIMHAPHAS
CTPYKTypa COXpaHSETCS, KaK COXpaHSAETCS M IMOPOYHbIM MOJXOJ K peald3allM IPOEKTOB,
HalEJICHHBIX Ha MOJy4YeHHe KoMMepueckod npuobuin. [IpoekTsl mpomoskaoT GopMUpOBaTHCS,
UCXOJsl U3 COOCTBEHHBIX HAYYHBIX MHTEPECOB KOHKPETHOW MCCIEN0BATENIbCKOM TIPYMIbI, Kak
MIPaBUJIO, Y3KOCIIEUAIbHbIX.

B cuny BrnonHe omnpezneneHHbIX OOBEKTUBHBIX TPYAHOCTEW CBSI3aHHBIX IPEXKIE BCETO C
penyTaMoHHBIMU (paKTOpaMH, CErojJHs Takod mnoaxoa He cpabarbiBaeT. [lomasisitomiee
OOJIBIIMHCTBO SKOHOMMYECKUX areHTOB, OCOOEHHO, YacTHBIX ()MPM, HE 3aMHTEPECOBAHO B TEX
MPOEKTaX, KOTOPbl€ OTBEYAIOT HAYYHBIM HHTEpecaM KOHKPETHBIX HCCIEI0BATEIbCKUX TPYIIIL.
OpHol M3 MPUYHMH TAKOTO IOJIOKEHHS JEN SBISIETCS TO, YTO OOJIACTM HAyYHBIX MHTEPECOB
CYUIECTBYIOIIMX HAy4YHBIX TPYNI B OCHOBHOM CaMH MO ce0e OMpeleNsitoTCs] WHEPLHOHHBIMU
(dakropamu [8]. Kak momuepkuBasoch B JaHHOW pabOTe, CYIIECTBYET 3HAYUTEIBHOE HYHCIIO
Hay4yHBIX HaIpaBJIEHUH, KOTOPBIE MPOJOJKAIOT Pa3BUBATHCS TOJBKO MO HMHEPIMH, XOTS UX
NESITETFHOCTh YK€ HE OTBEUaeT SKOHOMHUYECKHM MHTepecam olriecTBa [8]. B [8] mpuBenen psin
MIPUMEPOB TAKOTO POJia HAYYHBIX HAIMIPABJICHUN, B YaCTHOCTH, OTHOCSIIIIMXCS K aCTPO(U3UKE.

bonee o6mo, BeBOnBI [8] MOXHO chopMmynupoBaTh Tak. JIUCIUIUTMHApHAS CTPYKTypa
HayKH, KOTOpasl CyIIeCcTByeT B Hacrosiuiee Bpemsi B KaszaxcraHe, B TOYHOCTH KOMHPYET TY
TUCHMIUIMHAPHYIO CTPYKTYpY, KOTOpas CJOXWJIach emE€ BO BpeMEHa CYIIECTBOBAHUS
Cosetckoro Coro3a. Kak cnencrBue, monaBisoniee O0JbITMHCTBO HAyYHO-UCCIIEI0BATEILCKIX
KOJUIEKTHBOB 3aHATO JIEATEIBHOCTHIO HE MPOCTO B OYEHb Y3KOW IMpeAMETHOH o0iacTd, HO B
o0racTsx, MOSBJICHUE KOTOPBIX OTBEYANO LEISIM W 3a7adaM, MPEACTaBISBIINM HHTEpEC s
COBETCKHX BEJOMCTB, TJIaBHBIM 00pa3oM, BOCHHBIX (€ciii Ha3blBaTh BEIIM CBOMMU UMEHAMH).
HayuyHbIX KOJJIEKTHBOB, KOTOpbIE pEHIAlOT 3aJaud MeEXAUCUUIUIMHApHOTO Xapakrtepa, B PK
BecbMa MaJio. B To ke BpeMsi B COBPEMEHHBIX YCIOBUAX MPOUCXOIUT KapIuHAIbHOE U3MEHEHUE
pBIHKa U MaKpO’KOHOMHYECKON oOctanoBku. Kak crienctBue, Te 3amauu, KOTOpPBHIE PEIIAOTCS
CYIIECTBYIOIIMMU HAYYHBIMU KOJUIEKTHBaMH, KaK MPaBUIIO, HE MPEICTABISIIOT MHTEpeca IS
MOJABIIAIONIET0 OOJBIIUHCTBA YKOHOMUYECKHX areHTOB, B pPE3yJbTaTeé 4Yero HMHHOBAI[MOHHAs
JesITeNIbHOCTD, HalleJICHHAs] Ha peali3allfio TOCYJapCTBEHHO-YaCTHOTO MapTHEPCTBa, 00IaaeT
KpaiiHe HU3KOH 3((HEKTUBHOCTHIO.

Hcxons uMeHHO U3 3TUX COOOpakeHUH, U CIeAayeT paccMaTpUBaTh MPUHIIUIT TOCTPOCHUS
LEHTpa KOMIETeHIHU. JIeHCTBUTENBbHO, €CIM OTKa3aThCS OT CXEMbl, YHACIEAOBAHHOW OT
obiBmiero Coserckoro Coro3a, TO CTAHOBHUTCS OYEBHJIHBIM, YTO HYXHO CTPOUTH
MHHOBAIIMOHHYIO JESTENbHOCTh MHAU€. A MMEHHO, MCCIEAO0BATENIbCKasi TpyIa MPEexIe BCETro
JIOJDKHA OPUEHTHPOBAThCS OTHIOAb HE Ha COOCTBEHHBbIE HayyHblE MHTEPECHI, @ Ha 3ampOChl
pbiHKa. Takas MoCTaHOBKA 3aJja4M BBITJIAIUT MOJTHOCTHIO OMPABJAAHHON, OJHAKO PEaJM30BaTh Ha
MpaKkTUKE JaJeKO HEe TakK IMPOCTO, KAaK 3TO MOXKET I[I0Ka3aThCsi HA TEPBBIM B3I
JleicTBUTENBHO, aHAJIM3 3allpoCOB PHIHKA caM MO cebe MPeJCTaBIseT JOCTATOYHO CIIOXKHYIO
3a/1auy, TaK Kak YKOHOMHYECKHE areHThl (0COOEHHO YacTHbIE (PUPMBI) KpaliHEe PeIKO MyOIUKYIOT
nH(MOPMAILIUIO O TOM, KaKhe Mepe]l HUMU CTOSIT KOHKPETHBIE 3a/la4uM, KaKue OHU HCIBITHIBAIOT
noTpeOHOCTH M T.J. VIMEHHO MOSTOMY M BCTAa€T BOINPOC O LIEHTPaX KOMIETEHIUH Kak 00
3QPEeKTUBHOM HMHCTPYMEHTE B3aUMOJACUCTBHS HAy4YHO-UCCIEIOBATEIbCKUX CTPYKTYp C
YaCTHBIMU OpPTraHU3alUSIMH (IIHPE — C SKOHOMUYECKIMH areHTamH).
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Emgé Gosiee Cl0XKHO MPOTHO3UPOBATH 3aMPOCH] PHIHKA B TUHAMUKE OCOOCHHO B TEKYIIUX
YCIOBHAX, KOTJa 3KOHOMHMYECKAs, TOYHEE MAKPOIKOHOMHYECKash OOCTAaHOBKa OYEHb OBICTPO
U3MEHSETCS, B TOM YHCJIE€ B CHJy HapacTamomell KOH()IMKTHOCTH B COBPEMEHHOM MHUDE.
CnenoBarenbHO, MOMBITKM KOHKPETHOM HCCIIEIOBATENbCKONW TPYNIBl MOCTPOUTH aJEKBATHYIO
CTpaTerui0 CBOEH AEATEIbHOCTH, OTTAJIKUBASCh OT aHAJIM3a 3alpOCOB pPbIHKA, MPOBOJMMOIO
COOCTBEHHOTO CHJIAMH, IPAKTHYECKH TapaHTHPOBAHHO 0OpEYCHBI Ha MTPOBAL.

CnenoBarenbHO, B COBPEMEHHBIX YCIOBUAX HEOOXOAMM NPUHIUIHUAIBHO MHOU MOAXO[,
BBIPQKAIOIIUIICS B TOM, YTO TPOEKTHI JOJKHBI (POPMHPOBATHCS, MCXOJIS HE M3 WHTEPECOB
JAHHOM KOHKPETHOM MCCIIEOBATEIbCKOM I'PYIIIBI, @ UCXOAd U3 3aIpOCOB pbIHKA. MIMEHHO 3Ty
(YHKIHMIO U JOJKHBI B3SITh Ha c€0sl LIEHTPbl KOMIIETEHIIMH, UIMEHHO B 3TOM CMBICIIE OHU MOTYT
ctaTh A((HEKTUBHBIM HHCTPYMEHTOM CTUMYJIMPOBAHUSI HHHOBAITUH.

JlefcTBUTENBHO, 711 TOTO YTOOBI JaHHAsi KOHKPETHAs UCCIeI0BaTeNIbCcKasl TpyIna cymena
a/IeKBaTHO OTBETUTH Ha 3alpOChl phIHKA, €1 HE0OXOAMMO, KaK MUHUMYM, 00JIaaTh JOCTaTOYHO
MOJIHOM MH(pOpMAIMeil COOTBETCTBYIOIIETO XapakTepa. B To ke BpeMs et 00i1anarb OHa He
MOJKET, MMOCKOJIbKY COOTBETCTBYIOIIMMH HaBbIKAMH HE MOTYT 00JlafjaTh CHEIMAIUCTBI B Y3KUX
TEXHUYECKUX JUCIUIUIMHAX, a UH(QOpPMAllMM B OTKPBITOM JOCTYNE, KaK OTMEYajoCh BBHIIIE,
HegocraTouHO. (B kadecTBe peMapku OTMETHM, YTO 3TO — JIEJO CIELUAIMCTOB COBEPIIEHHO
Jpyroro mpodus, KOTOPbIX Ka3aXCTAaHCKUE YHUBEPCUTETHI, K COXKAJIECHHUIO, TOKA HE TOTOBSIT.)

Konbs ckopo KoHKpeTHas uccienoBaTeNbckas rpynna jae-gakto cama cebe MOCTaBUTh
peayibHyI0 3aJady HE MOXKET, 3TO JIOJDKEH cienaTh KTO-TO Apyroil. VIMEHHO B 3TOM CMBICIE
BBIIIIE TOBOPUJIOCH O TOM, YTO HEHTPbl KOMIETEHLIHUH (PAKTHUECKU OJIKHBI CIYKHTh CBOETO
poJia mocpeAHUKaAMH MKy OU3HEC cpeioi U KOHKPETHBIMH HCCIIeA0BaTENbCKUMU Ipynnamu. B
COOTBETCTBUU C OTCTaMBAEMOW TOYKON 3pEHUs, LEHTP KOMIETEHUUN AOHKEH MPEICTaBIAThH
co00i1 HEKUM «MarHuT», KOTOPBINA MPUTATUBAET JFOObIE YaCTHBIE OPraHU3aI|H, UCTIBITHIBAIOLINE
MOTPEOHOCTh B PEIICHWH HEKOTOPOW HECTaHMApTHOM MmpoOsieMbl. Jlajee crenuanucThl MeHTpa
OCYILIECTBIISIIOT MOA00pP KOHKpPETHBIX ucrnosiHutened. Ho, mist Toro, 4ytoObl Takas cxema
oKazajach paboTOCIOCOOHOM, B MEPBYIO OYepelb, TPEOYyeTCsl COOTBETCTBYIOIIAS «HACTPOITKay
00111eCTBEHHOT0 MHEHUS (TJIaBHBIM 00pa3oM, OM3HEC-CPE/Ibl).

Hasnauenuem neHTpa KOMIETEHIMH, TOBOpS KOHIICNTYaJbHO, SIBISIETCS BbIpaOOTKa U
MIPOJIBIKEHHUE CTPATErHy pPa3BUTHS HEKOTOPO COBOKYMHOCTH opranuzauuii (B [6] peus muia o0
OTpaciy, HO Takas MOCTAaHOBKa BOIPOCA MPEJCTABIISAECTCS HEONPABIAHHO CYXEHHOM, 4To Oyaer
nokazano Hmwke). OJHAKo, B COBPEMEHHBIX YCIOBHUAX JKOHOMHUYECKOE CTpaTerdpoOBaHUE,
MIPEKIE BCETO, IOJKHO OPUEHTUPOBATHCA HA pabOTy ¢ 0OIIECTBEHHBIM MHEHHEM.

Lentp xommereHuuii QopmupyeTcs Kak HeEKas CTPyKTypa, KoTopas B TJiazax
OOIIECTBEHHOTO MHEHHUs MpeJHa3HaueHa i PEIICHUs BIOJHE OIPEAEJICHHOIO Kpyra 3ajad.
Heckonbko ympoiasi, MOKHO CKa3aTh, YTO IEHTP KOMIIETEHIIMU MPEICTaBIACT COOON HEKUi
“MarHuT”’, KOTOPbIM MPUTATUBAET SKOHOMUYECKUX areHTOB, Y KOTOPBIX UMEIOTCSI HEPELICHHbIE
3a/1a4yl BIIOJIHE OINPEEIICHHOIO TUIIA.

Takoil moaxoa, MOMHUMO MPOYEro, MO3BOJISAET KapAWHAIBLHO MEPECMOTPETh BOMPOC 00
aHaiMu3e 3ampocoB pblHKA. (DAKTUYECKM LEHTP KOMIETEHIMW HE MPOBOJAWUT TAaKOM aHAIU3 B
KOHKPETHBIX JETajsiX, HO OPUEHTHPYETCAd Ha TO, YTO HKOHOMHUYECKHE areHThl caMH OyIyT
CTaBUTh IEepell HUM T€ WIM HMHbIE 3a1adud. Pazymeercs, 37e€ch BCTAa€T BOIPOC O TOM, KakKOi
MMEHHO KpYT 3aJa4 JOJKEH MoNaJaTh B KOMIIETEHIIMIO TOTO WM UHOTO IIEHTPA.

B coBpeMeHHBIX YCIOBUAX 3TOT BOIPOC TAaKXKe SIBISETCS KpaliHe CIIOKHBIM U, OoJiee Toro,
OH HOCHUT TPHUHIMIHUATIBHBIA XapakTep B CHJIYy H3MEHEHHUs caMOW CTPYKTypel Om3Heca. A
uMeHHo, ecnu emé 20 ner Hazan cTpykTypa OusHeca ne-(pakro ObLTO OTpacieBOid, TO B
HACTOSIIEE BpeMsl MPOMCXOAUT €€ MEPEOPUEHTAlMs] Ha CO3JAHHME TAaK HA3bIBAEMBIX IEJIOBBIX
skocucteM. OTpacieBoil MPUHLIMI MPETyCMATPUBAET, YTO 33Jaud, pPEllacMbleé TEM WU HUHBIM
SKOHOMHYECKHM areHTOM, JCWUCTBYIOIIUM B OOJAaCTH WHHOBAIMH, TPYNIUPYIOTCS HCXOMAS U3
OJIM30CTHU MO KPUTEPHUSM, CBA3aHHBIM C TEXHUUECKUMHU 0COOEHHOCTAMH Npoaykuuu. Hanpumep,
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OpraHu3aius, OpUEHTHPOBAHHAS Ha pelIeHHE 3a]ad B 00JacTH ONTHKH, PEUIaeT Pa3InYHOTO
pola mpoOiieMbl, CBS3aHHBIE C CO3JaHUEM ONTUYECKUX MPHUOOPOB WM JIPYTUX ONTHYECKUX
cucreM. [IpUHIMI TOCTPOCHUS NIEIOBOW SKOCHCTEMBl KapAMHAIBHBIM 00pa3oM OTIMYACTCS OT
yKa3aHHOTO BbIllIe. B JaHHOM cilydae peub WIET O TOM, YTO CO3JArOTCSI MPOAYKTHI, CBSI3aHHbBIE
JPYT € APYroM HE TEXHUYECKUMU PELIEHUSIMH, a OpUEHTaIMel Ha noTpedurens [9].

[MoauepkuBaeM, 4TO CYIIECTBYIOIIUE yCIEUIHbIC IIEHTPbI komnerenuui [10, 11] ne-dakro
HMEHHO 3Ty CXEMYy U HCIOJb3YIOT, XOTS U HE O3BYYMBAIOT €€ SBHO. JlelCTBUTENBHO,
MOJIaBJISIFOIIee OOJBIIMHCTBO YCHEIIHBIX IEHTPOB KOMMepIHanu3anuu padotaer B IT-cextope
SKOHOMMKH, CUTYyallUsi B KOTOPOM TaKOBa, YTO MPEICTABUTENIAM ATUX LIECHTPOB YK€ HET HYXKJIbI
paboTaTh ¢ OOILIECTBEHHHIM MHEHHEM — 3Ty paboTy naaBHO caenanu 3a Hux CMU u
[IpaBuTenbcTBa CTpaH sAApa MHUPOBOM 3KOHOMHMYECKOW CHCTEMBI, BHEAPUBIIME B MAacCOBOE
CO3HAHHE COOTBETCTBYIOIIME Te3UChl. OAHAKO, JUIsl LIEHTPOB KOMIIETEHIMM, OPHUEHTHPOBAHHBIX
Ha JpyTrUe CeKTopa 3KOHOMUKH, 3Ty pabOTy NMPUIETCS BBINOIHATH CAMOCTOSITENILHO (BIPOUEM,
JUTSI Ka3aXCTAHCKUX PEAIM CKa3aHHOE OTHOCUTCS U K | T-CEKTOPY 9KOHOMUKH TOXKE).

Hcxons u3 cka3aHHOTO BBILIE, CAEAYET MOTYEPKHYTh, UTO paboTa IEHTpa KOMIETEHIIUH,
CO371aBaeMbIX B paMKaxX OTHENbHBIX OpraHu3alvid, Ha MEPBBIX dTamax IOCIE €ro Co3JaHHs
JOJKHA OBITh OpPUEHTHPOBAaHA HAa BBHIMOJHEHHE IPOEKTOB, HAIlEJIEHHBIX HE CTOJBKO Ha
MOJIyYeHUE KOHKPETHOM MPHUObUIM, CKOJIBKO Ha CO3JaHHE COOTBETCTBYIOLIETO OOIIECTBEHHOTO
MHeHus. MHaue roBoOps, MEpPBUYHBIE MPOEKTHl JOJKHBI OTOMPAThCA HE C TOYKH 3pPEHUS
MOJIy4YEHHUsI HETOCPEICTBEHHOW NpUOBLIM, a ¢ TOYKU 3PEHUS CO3/1aHUs COOTBETCTBYIOUIETO
0OLIECTBEHHOTO pe30HaHca. B mpoTUBHOM cilyuae JaHHasi CTPYKTypa KOHBEPTUPYETCS MPOCTO B
emé oJHy aJMUHUCTPATUBHYIO €IUHHUILY, 00ECICUNBAIONIYI0 IPOABMKEHHE NIPOEKTa B TOM XKe
CaMOM PEKHMME, KaK 3TO CyHIECTBOBAJIO 10 CHX TIOP.

Taxum 06pa3oM, CyIIECTBYIOT pa3IMyHbIE TOUKH 3pE€HUs Ha XapakTep QyHKIMOHUPOBAHUS
U OpraHM3alMy LEHTPOB KOMIETCHIMM, a TAaKKe HX aHaJloroB. OTH TOYKHM 3PCHHUSA
IIPEUMYILECTBEHHO OTPaXKalOT OPraHM3alMOHHYIO CTOpPOHY Bompoca. OmHaKo, B YCIOBHAX
(bopMUpYIOLIETrocs: MOCTUHAYCTPUAIBHOIO PhIHKA 11€JIECO00PAa3HO COCPEAOTOUNTh BHUMAHUE HE
CTOJIbKO Ha OPraHM3alMOHHOM CTOPOHE Jeja, CKOJIBKO Ha KOHLENTYaJbHbIX NPUHIUIAX, B
COOTBETCTBUU C KOTOPBIMH MOT'YT (DOPMHPOBAThCSl LEHTPhl KommeTreHIHH. C TOYKM 3peHHs
MHCTUTYLIMOHAJIILHOM SKOHOMHUKH CaMa IIOCTaHOBKAa BOIpPOCa O ILEHTpaXx KOMIIETEHLMU Ha
IIOCTCOBETCKOM IPOCTPAHCTBE (DAaKTUUECKU IPEACTABISET COOOM IOIBITKY IPEOI0JIEHUS TOH
IIOPOYHOM CXEMBI OpraHW3aly HMHHOBAallMOHHOM JEATEIBHOCTH, KOTOpas oOcTrajzach B
"acnenctso ot obiBero CCCP.
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KY3bIPETTIJIIK OPTAJIBIKTAPBIHBIH ’KYMBIC ICTEY KAFTUJATTAPBI
TYPAJIbI MOCEJIE

Buryaépa® E.C., Cananosa’ 3.C., CricoeBa-Maccon? U.C., Cyaeiimenosa® K.H.,
Cyaeiimenon! H.3.

L Antmatst JHEPreTHKa )KOHE OailylaHbIc YHUBEpCUTETI, AnMaThl, Kasakcran
2Capoiis Moubnan Yaupepcuteti, Aunecu-ie-Bre, ®panmus
SBupMuHreM yHHBEpCHTETI, bupmunrem, Y ibI0puTanus

AngaTna. VHHOBaUMSUIBIK KbI3METTI BIHTAIAHIBIPY KYPaJJapblHbIH Oipi peTiHae OchIHaail
OpTaJBIKTapbl Kapay TYPFHICBIHAH KY3BIPET OPTAJBIKTAphIH KYPYABIH KOJJIAHBICTAFbl TACULIEPi
tangananpl. Kaszipri kesenne Kazakcran PecrmyOnvKachbHBIH FHITBIMU-TEXHUKAJIBIK KOFaMJIACTHIFBIHBIH
QNJBIHAA TYPFaH ©3€KTi MIHJAETTEpi Ielly YIIiH KYy3bIPETTep OPTAIBIKTAPBIH JAMBITYIbIH HETi3AUTir
nonenjeHeni.  VIHHOBanusuiappl  BIHTAJNAHIBIPY — MpoOJeManapbl  TYPFBICBIHAH  KY3BIPETTLTIK
OPTaJbIFBIHBIH Heri3ri  (QyHKIMsIapbiHBIH Oipi  HeriziHeH Oenmen Qakropnapbl  eceOiHEH IKeke
MHBECTHUILMSIIAPIbI TAPTY/Ibl KAMTAMacChl3 €TETiH Oenriii Oip KOoFaMIBIK HIKIpAl KajabIITaCThIPy OOJIBII
Tabbutanel. byn Ke3kapac FBUIBIMH 3€pTTEYNepAiH OarbITTapblH TaHOayFa Ke3KapacThl ©3repTy
KOKETTUIIr Typajbl TE3UCIEH Keiiciieni, oHAa eH OacThIChl HAPBIKTBIH CYPAaHBICTApPhl KOWBLIAJIBI,
MYHJIall TaHJay KeOiHece HAaKThI 3epTTEy TONTAPBIHBIH JKEeKe FHUIBIMH MYJJIENEpiH HETi3re ajla OTHIPHII
JKY3€ere achbIpbLUIa/Ibl.

Tyiuinoi ce3dep: Ky3bIPETTUIIK  OpTanblFbl, Oexengi  dakropmap, KOFaMIbIK  IKip,
HWHHOBaLVsIIap bl bIHTAIAHABIPY.

ABOUT THE PRINCIPLES OF OPERATION OF THE COMPETENCE
CENTERS

Vitulyova! Y., Sapanova' E., Syssoeva-Masson? I., Suleimenova?® K., Suleimenov? I.

! Almaty University of Power Engineering and Telecommunications, Almaty, Kazakhstan
2University of Savoy Mont Blanc, Annecy-le-Vieux, France
3 The University of Birmingham, Birmingham, United Kingdom

Annotation. The existing approaches to the creation of competence centres are analysed in terms
of considering such centres as one of the tools for innovations incentive. The article proves the validity of
the development of competence centres for solving urgent problems facing the scientific and technical
community of the Republic of Kazakhstan at the present stage. It is shown that from the innovations
incentive problem standpoint, one of the main functions of the competence centre is the formation of a
well-defined public opinion, ensuring the attraction of private investments, mainly due to reputational
factors. This point of view is consistent with the thesis about the need to change the approach to the
choice of research areas, in which the market demands are at the centre, in contrast to existing practice,
when this choice is based primarily on the scientific interests of specific research groups.

Keywords: competence centre, reputational factors, public opinion, innovations incentive.
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VJIK 378.048.2

Bb.B.Tycynosa, B.I1.Pyanakos, M.JI.2Konnacos, /1./1.Peicky10exoB
ANMaTUHCKUI YHUBEPCUTET SHEPIETUKH U CBsI3H, I'. AnimaThl, Pecniybnuka Kazaxcran

O OIIBITE UCITOJIb30BAHUSA CTAPTAIIOB KAK HHCTPYMEHTA
HOBBINEHUSA KAYECTBA OBYYEHUSA

Annomayus. B nanHol paboTe OMUCHIBAETCS ONBIT OpraHU3allMK cTapTana B paMKax AUCHUIIIHHEL
«O0BEKTHO-OpHEHTUPOBAHHOE MPOrPAMMHUPOBAHKEY, TIOKA3bIBAIONINN 3aHHTEPECOBAHHOCTh CTYICHTOB B
JAHHOM BHUJEC JEATCILHOCTH W TMO3BOJISIONIMK IOBBICUTh KauyeCTBO IPENOJaBaHUsS OOBEKTHO-
OpPHUEHTHUPOBAHHBIX SI3BIKOB MTPOrPAMMHPOBAHUS.

Kniouesvie cnosa: craprtar, 0O0BEKTHO-OPHEHTHPOBAHHOE IMPOrpaMMHUpPOBAHUE, KOMIIBIOTEpHAs
WTrpa, KBECT.

BBenenne. lcronb3oBaHMe CTapTanoB Kak HMHCTpYMEHTa OOy4YeHHMsS U aKTHUBU3ALUU
MO3HABATEILHON JESATETbHOCTH Yy CTYACHTOB B Hallled CTpaHE CTAHOBHUTCS aKTYaJlbHOM
npoOieMoi, B BUAY TOTO 4YTO MHGOPMAIMOHHBIE TEXHOJIOTMH He CTOST Ha Mecte. Cucrema
BBICIIIEr0 OOpa3oBaHUs OO0 cTpaHbl, B TOM uucie u Pecrnyonuku KazaxcraH, mocCTOsSSHHO
CTapaercsl yJAydIIUTh KadyeCTBO IOJYy4aeMOTO CTyJAeHTaMHU OOpa3oBaHUS U aKTHUBHO
paccMaTpuBaeT M BHEAPSET HOBBIE CIOCOOBI OOyUYEHHUS CTYJIEHTOB, KOTOPBIC BIOCIICICTBUH
CMOTYT BBINTH Ha PBIHOK TpyJa B KayeCTBE ITOATOTOBJICHHBIX K pabOTe CIEIHAIHUCTOB.
[ToBpIieHNe KBAMM(UKAIMK BBIITYCKHUKOB YBEJIMYMUBAET MX KOHKYPEHTOCITOCOOHOCTh Ha PHIHKE
TpyJa, a TaKkKe TMOBBINIACT PEUTHHT BYy3a, B KOTOPOM OHHM OOydYajauCh, YTO B CBOIO O4YEpE/b
CO3/IaeT y3HABA€MOCTh W PEMyTaIlMIO0 Il caMoTo ydeOHoro 3aBejacHus. CtapTambl HaOUparoT
Bce 0oJibllle TOMYJSIPHOCTH B c)epe MHHOBAIIMOHHBIX M MH(POPMAIIMOHHBIX TEXHOJOTHHA U HX
BHEJIPEHUs B IIOBCEIHEBHYIO H3Hb OOIIECTBA, TMPH STOM OCHOBHBIM KOHTHHTCHTOM HX
YYaCTHHKOB SIBJISICTCSI MOJIOJICKb B Bo3pacTe oT 18 10 30 ser. D10 0COOEHHO 3HAaYUMO B BOTIPOCE
WCIIOJIb30BAHMS CTapTallOB KakK CPEJCTB CO3JaHUS HOBBIX PabOYUMX MECT, 4TO JeJaeT HuX
O0COOCHHO TIOMYJSIPHBIMH CpPEM MOJIOACKH M CTYACHTOB, MNpOOyrOmUx cedbs B PO
npeanpuHuMaresnei. [ 1]

1. O npumMeHeHMM WMJeH CcTaprana B paMKax JUCHUIUVIMHBI «O0bEeKTHO-
OPHEHTHPOBAHHOE MPOrPAMMHPOBAHHE

B pamkax noBbIIIeHns KauecTBa 00ydeHHs 10 JucHUILINHE «OOBEKTHO-OpUEHTUPOBAHHOE
NpOrpaMMHPOBaHKME» CTYACHTaM TPEThero Kypca crneuuanbHocTH «MH(popmaTuka» ObLIO
BBIJIAHO T'PYIIIOBOE 33JaHHE Ha BBHINOJHEHUE KypCOBOTO MpoekTa. B pesymbrare paboThl Hax
KYPCOBBIM IPOEKTOM BO3HHUKJIA UAES O CO3JAaHUM CTYIUU Pa3paOOTKH UIp U MPHUIOKEHUHA Kak
cTapTamna, KoTopas ObUla BCTpeueHa CTYAEHTaMM C OOJIbIIMM MHTEPECOM M B HACTOSIIEE BpeMs
BEJyTCsl aKTUBHBIE PaOOThI 110 BHEPEHUIO TaHHON HJIEH.

B kauecTBe mepBOro mnporpaMMHOIO MPOAYKTa BBICTYIUT KOMIIBIOTEpPHAs WIpa, HO B
JanbHEeHIeM IUIaHupyeTcss  pa3paboTka MOOHMIBHBIX W KOMIIBIOTEPHBIX IPHIIOKEHUH JUIs
YaCTHBIX JIMI] ¥ KOMIIAHUi, KoTopas mpexactasisier coboit 2D (2,5-D) urpy B xanpe «Ksect»,
«[IpukmroyeHus» M ¢ BO3PACTHBIM PEHTHHIOM 3+, TaK Kak 3a7aHusi OyJyT OCHOBAHBI Ha JIOTUKE
U JIOTUYecKOM MblluieHMH. CMBbICT Urpbl OyaeT cojepkKaTbcs B €€ CIOKEeTe, W ITOT JKaHP
packphIBaeT ero Jydlle OCTaJbHBIX. TeMaTHKa JaHHOW Urpbl Oblla 00yciOBIEHA HEOOJBIIMM
KoJM4yecTBOM 2D Urp gaHHOTO ’aHpa Ha PhIHKE U UX MOMYJISIPHOCTHIO.

[MepBeiii TpoekT BBIAAET Moja Ha3Banuem “Enterval”, ero norotun mpencraBieH Ha
pucyHke 1.
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Pucynok 1 — Jlorotumn urpsl

CroxeT urpbl Oy/iIeT OCHOBBIBATHCS Ha HEAAIEKOM OyylieM 3eMJI, MHOTHUE 3HAIOT O TOM,
YTO YeJOBEYECTBO IIaHupyeT nmonér Ha Mapc B 2020-M mmu 2023-M rogax, MO3TOMY ObLIO
pemieHo nogaHTa3upoBaTh U BOIUIOTUTH B JAHHOW UTpe OJUH U3 (PaHTACTUYECKUX BapHAHTOB
pa3BuTus coObiThii. Ha pucynke 2 nmoka3ana noxarus «Jlom reposi» B pa3pese, B KOTOpOM OyaeT
HaumHaThca cama urpa. Ha pucynke 3 moxkaszana joxaius «JlaGopatopusi», B KOTOPOU Takke
OyIyT BBITIOJHATCS aKTUBHBIE ACHCTBHS 10 UTPE.

Pucynoxk 2

B croxere Oyner cuibHas CMBICIOBas Harpy3ka, pacKpblBarollas TakUe TEMBbl, Kak:
OTHOILIEHHE JII0/IeH K CBOel COOCTBEHHOM U APYrUM IJIaHETaM, OTHOIIEHUE JIFOJeH APYT K APYTY
U K caMMM cebe U JApyrue akTyalbHble TeMbl U T.J. B MexaHuke urpsl OyayT NpHCyTCTBOBATh
KaK CTaHJapTHOE NPOXOKIEHHUE CIOXKETA, pa3rOBOPBI, 3a/laHusl, KBECTBI, TAK U MHTEPAKTUBHBIC
3JIEMEHTbI, MUHU-UTPBl U MUHHU-OUTBBI, KOTOpbIE CHENalT €€ pa3HooOpa3Hee U HMHTEpecHee.
IIpoexT B HacTosIIEe BpEMS IOCTOSIHHO Pa3BUBAECTCA U JOMOJIHAETCS.
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2. O6 ucnosb3oBanun npuHIUnoB OOIl npu NpoeKTHPOBAHUM AJITOPUTMA UIPHI U
aHUMAaHN

B nmanHOM MpOEKTe HCHOJB30BAIOCH MHOTO OHOIHOTEK OOBEKTHO-OPHUEHTHPOBAHHOTO
s3pIka TporpammupoBanus C#, k mpuMmepy, e€clid 3afadeid WUrpoKa SIBIISETCS CTaHIAPTHOE
nepemMenieHne nepcoHaxka (mar, O0er, MPhDKOK), TO JUISl 3TOr0 OBUIM HCIIOIB30BaHbI (YHKITUU
nepemelrenus mocpeactsom Vector 3, kommonent rigidbody u Time.

Ecnu 3amaueit urpoka siBasieTcs NEPEeUTH U3 OJTHOM JIOKAIMU UTPHI B IPYT'YIO, TO AJI 3TOrO
ucnosb3yercs otaenbHbiii GameObject u 2 ckpunrta, OAWH M3 KOTOPBIX BKIOYaeT B cebs id
GameObject u camoro urpoka u SceneManager msi mepexoia Ha CICAYIOIIYIO CIEHY, H
npuBs3eiBaecTcss kK GameObject’y. Bropoit ckpunr coxpansier B cebe id GameObject, camoro
UIpOKa M WX KOOPAWHATHI, ¢ momomipio ykasanus ID cBs3annsix GameObject, xotopsie
BIIOCJIC/ICTBUU WCIIOJIB3YET JIJIsl BO3BpaTa WIPOKA Ha MPEKHIOW MO3UIHI0. Takke OOBEKTY
TpeOyeTcsi yKa3aTh JIOKAIlMIO, Ha KOTOPYK OH Oyler mepememiath Urpoka. llepememieHust
BHYTPH JIOKALIUii peai30BaHbl ¢ nomolnsio GyHkimu transform.position.

Jlis  MCIOJIb30BaHMsI HAMIECHHBIX TPEAMETOB Yy HUIpOKa MPEIyCMOTPEH WHBEHTAPH,
KOTOPBIH OCHOBBIBaeTCsl Ha rpaduueckoM oobekte Canvas, KOTopbli co30aéTCsl PU OTKPBITHH
WHBEHTAPS M COJICPIKUT B ce0E CITUCOK M3 8-MH MYCTHIX CJIOTOB, KOTOPBIC BIIOCIEACTBUH MOYKHO
3alOJIHUTh TMPEIMETaMH, TAKKe KaXKias suciKa sBIIIETCS KHOMKOW Button, uto mo3Bomser
CBOOOJTHO TIEPETACKMBATh MPEIMEThl M3 MHBEHTApsl C MOMOIIBIO MPHUBSI3KH K KYpCOPY MBIIIU
gyepe3 Input.mousePosition, mnpu 3akpbiTun uHBeHTaps Canvas CTaHOBUTCS HEBHIUMBIM.
WuBeHTaps HCMoONb3yeT Takue (GyHkimH, Kak Instantiate, mepememnienne mpeaMera Kypcopom
meiimm — RectTransform, Vector2, Vector3. A mis B3auMoIeHCTBHS PEIMETOB ¢ OKPYKAFOIUM
mupom — Physics2D, PointerEventData, ¢ynkius nyda RaycastHit2D. Wcnomns3yetcs
otnenbHBIN ckpunt ltemDataBase, conepxammii B cebe nHPOpMAINIO O KaXIOM MpEAMETe B
WHBEHTape, Takxke ucrnonbsyercst ckpunt Collectableltem, koTopsrii mpukperuiseTcst K mpeaMery
U TEM CaMbIM JIeJIaeT BO3MOXHBIM €ro IOMEIICHHWE B HMHBEHTaph, C MOMOIIBIO (YHKIUIL:
Inventory.AddItem, DestroyObj.DestroyThis u co3maHHbIi B py4Hyl0 coucok List —
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CollectedltemList, wucnons3yromuii cnoBapp Dictionary. Ilpu OTKpbITHH MEHIO may3bl
3alIOMMHAETCSI COCTOSHHE WHBEHTAps (OTKPBIT/3aKPbIT) W TPU BBIXOJAE M3 MEHIO May3bl
BO3BpAILlACTCs JAaHHOE COCTOSIHUE WHBEHTAPIO, C TIOMOLIBIO MEPEKIIIoUaTeNiell COCTOSHUS Ha true
nnu false.

B urpe taxke mpuUCYTCTBYIOT JIOTUYECKHE 33/1a4d M TOJIOBOJIOMKH, KOTOpPBIE MPEACTOUT
pemaTh 1o XOAy HMPOXOKICHHUS CIOXKETHOH JIMHUU. CIOXKHOCTBh 3TUX 3a/1a4 OyJeT IMOCTETeHHO
M3MEHATBHCS OT MPOCTBIX K CIOXHBIM. HekoTopbie 3amaunm MOXHO OyIEeT BBITIOJHHUTH, TOJIBKO
uMmes pu cebe HeoOXOoAMMbIe MPEAMETHI, MO0 MHCTPYKIMH, B KOTOPBIX OyAeT COAEp KaThCs
pemenne 3amaun. K mpumepy mpu camMoOM CTaHIApTHOM KBECTE, T€ OT WUIpoka TpelOyercs
OTKPBITH JIBEPh KIIFOUOM, CKPUNT Ha JABEPH OyAET MPOBEPSATh HATWMYME KIF0Ya B HWHBEHTape
UTpOKa CTaHIapTHBIM ycioBueM if...else. [lyis Goiee cliokHBIX 33124, HAmo00Me MUHU-UTP WIIH
YCTaHOBKH OTJEJIbHBIX AeTajel 1 paboToCOCOOHOCTH KaKOTro-11M00 MeXaHU3Ma HYXKHO Oyner
ucrosk3oBark Input.mousePosition() mist mepemerieHus: mpeaMeTa U3 MHBEHTaps Ha JKpaH, a
taoke Gynknuio OnPointerClick() u cranmapthbie onieparopsl yciosui if...else mist mpoBepku
COOTBETCTBUS TPEIMETA.

JInst Bcex aHMMAIIMA B UTPe MCIOJIB3YeTCsl OTICIbHBIN KOMIOHEHT ANimator, B KOTOpBIi
3arpy)KaloTCsl BCE CIPAWTHI aHUMAIUM KaKOTO-IIMOO OO0BeKTa, BKIIOYAs TEPCOHaXa. 3aTeM
aHUMAIIMU JISJSITCS Ha OTJAeNbHBIC TpyMIbl, K nmpuMepy (Jump, Walk, Idle), u xaxmoii rpymmne
npucBanBaeTcst CBOE 3HavyeHue omeparopa State. Korma HE0OX0IMMO BBITIOJHHTH aHUMAIIUIO
Kakoro-janb0 00BbEeKTa, BBI3bIBACTCS KOMIIOHEHT Animator. State, u emy npucBauBaeTCs HyKHast
rpylmna U3 CO3JAaHHBIX €ro aHWMAaIui. Y Kaxaoro oO0BEKTa MOXKET ObITh OSECKOHEYHOE YHCIIO
aHUMAaIui.

Ha3znauenune kmaBuin ajig omnpeneinéHHBIX JIEHCTBHHM HCIONIB30BAJIOCh 4epe3 (PyHKITHIO
Input.GetKey() (mpu otnyckanuu kinaBumm) uwiu Input.GetKeyDown() (mpu HaxaTun/3axaTnu
KJIABHIIIH ).

OTO NUIIb Majasi 4acTh TOTr0, YTO MPUCYTCTBYET U OyAET MPUCYTCTBOBATh B UTPE, TAK KaK
IUTaHUpYyeTCs A00aBIeHNe eml€ OOMbIIEr0 KOJIUYeCTBa aHUMAIUHU U JEHCTBUI repoeB.

3akouenue. Pa3pabaTeiBaeMyr0 WPy MPEAIOIAraeTcs MOMyIsIpU3UPOBATh Yepe3 TaKue
mwiargopmsl, kak: Windows, Android, iOS, u oHa Oyaer BBIJIOXKEHA HA TaKWE IUIOMIAAKH, KaK:
Steam, Google Play, AppStore. Taxxke mIs MONMyIsSpU3alldd Hamieil WIPsl W CTapTarna
IUTAHUPYETCS OTIPABJIATh €r0 Ha pa3jiMyHble KOHKYPCHI MIPOEKTOB M PEKIAMHpPOBATh €ro Ha
YouTube u B KOHTEKCTHOH, 1 KOHTEKCTHO-MeIUiHOM pekiame B Google u Yandex.

[Tpeamonaraercs, 4To JaHHBINA CTAPTAIl CTAHET OTIIPABHOW TOYKOM JJISI MHOTHX CTY/ICHTOB
KaK MECTO JJIsl IPOU3BOICTBEHHOM MPAKTHKH U Havala UX TPYJAOBOU M HAYYHOU JEATEIBHOCTH.

CIIMCOK UCIOJIb30BAHHOM JIUTEPATYPBI

1. Tlonmymkuna A.O. Hcnonb3oBanue craprana B KadecTBe 00y4aronero HHCTpyMeHTa.

// BECTHUK MITIY. CEPUA «MHOOPMATUKA W HNHOOPMATUSALIUA
OBPA30BAHUA». —C.101-112—-5nexTpoHHast BEpCHS Ha caiite
http://profil.ranepa.ru/docs/pubs/p1895/5772a4c0415ba.pdf
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JI.X.MazxuroBa, I'.K.Haypsi30aesa, E.C.YM0eT0B
AJIMaTHHCKHI YHUBEPCUTET SHEPTETUKH U CBSI3M, T. AnMathsl, Kazaxcran

K BOITPOCY®OPMUPOBAHUSA ITPOPECCUOHAJIBHO-
OPUEHTUPOBAHHBIX KOMIIETEHIIU WHXKEHEPA TEILLIOOHEPTETUKH
IPU U3YYEHUU ECTECTBEHHOHAYYHbBIX JUCHUIIJINH

AnHoTanmus. B crarke paccMmaTpuBaercs BONPOC pa3pabdOTKU COACpKaHHUS OOydeHUs II0
(hopMUPOBAHUIO 3HAHWH, YMEHHI M HABBIKOB CTYJACHTOB MIIJIINX KYPCOB BBICIIEIO TEXHHYECKOIO
yueOHOro 3ameneHusi. B pabore peleHre 3TOro BoIpoca MpearnoiaraeT pa3padoTKy AMIAKTHYECKOM
MO y4eOHOro Ipolecca JAesITeIbHOCTHOr0 OOydUeHHs, B KOTOPOH e¢ 00S3aTeIbHbIM KOMIIOHECHTOM
cTa"er (GopMHUpOBaHHUE MPOGECCHOHATBHO-OPUEHTUPOBAHHBIX KOMIICTCHIIMH HH)KEHepa. Takke B 3TOM
paboTe wu3ydajach M aHAJIM3MPOBajach HaydyHas wuHGopMals 00 HCCIENIOBaHUAX B 00JIaCTH
TEIJIOOHEPTreTUKH U MOJICIMPOBAHUS IEIarorHueCKuX IPOIECCOB, TMOCTPOCHA MOJEb JEATEIbHOCTH
WH)KEHEepa TEIJIOPHEPreTHKH, B KOHTEKCTE TOCTPOCHHS CHCTeMbl oOydeHHs 1O  (HOPMHPOBAHUIO
npodeccHoHaTbHO-OPUEHTHPOBAHHBIX KOMITETEHITMHA. B ocHOBaHWe MOmETN TIOJNOXKEHBI JBa €€
CTPYKTYPHBIX KOMIIOHCHTA: 00BEKT ACATCIIBHOCT HWHXXCHEpA TCINIOOHEPIECTUKHU U C(i)ep]ﬂ €ro
ACATCIIBHOCTH. Tloka3aHpl OCHOBHEBIE BUJbI JCATCIIBHOCTH HWHIXKXCHEpA TCINNIOOHEPIE€TUKH, TAaKHWE€ KaK -
OKCILTyaTanyss CUCTEM TCIIJIOTCXHUKH, CTPOUTEIBCTBO, MOHTAX MW HaJlaJKa 00BEKTOB TCILIOOHEPI€TUKHU,
HCCIIEIOBaHMs B 00JacTH TEOPUHM TEIUIODHEPI'CTUKU, pacueT M IMPOCKTHPOBAHUE TEILJIOBBIX CETeH,
pa3paboTKa U KOHCTPYHPOBAHHE TEIUIOBBIX YCTPONUCTB, OpraHU3aNNS ACATEIFHOCTH ITPOU3BOICTBEHHOTO
KOJIJIEKTHBA, a TaKKe BBIAEIEHB 00OOIIeHHBIE 3a1auu MPOPECcCHOHATBHOW AEATENHHOCTH B OOJACTH
TEMJIOPHEPTeTHKH, HCIIONb30BAHUE KOTOPBHIX BO3MOXHO TMpH o0ydeHun ¢usuke. Paszpaborana
MIpeanoaoraeMasi MOJIENb IMOATOTOBKY Ha YPOBHE KOHKPETHOM TUCITUTLTHHBL.

KiioueBble c10Ba: KOMIIETEHIINS, WH)KEHED, 3HAHNE, YMEHNE, HaBBIK, JESITEIbHOCTD.

W3BecTHO, 4YTO TIENBI0 TOArOTOBKH CTYACHTAa BO BTYy3€ SBISCTCS OBJIQJICHHUE WM
CIEIUATBHOCTBIO ISl TIPEACTOSIIEH MPOPECCHOHATBHON NeATENIFHOCTH. TOJNBKO U3 JBMIKECHUS
Y Pa3BUTHS YUCOHOH JCATEIBHOCTH CTYACHTA, TOJBKO B €€ paMKaX, 3apOXKIaeTCs U pa3BUBACTCS
npodeccuoHabHas JICATEIIEHOCTD CIEIHAINCTA U, BMECTE C TeM, (GOPMHUPYIOTCS HEOOXOAMMBIE
npo(ecCHOHATPHO 3HAYMMBIC KAdecTBa, B YHCIO KOTOPBIX BXOIAT M MPO(ECCHOHAIBHO-
OPHUCHTHPOBAHHbIC KOMIICTCHIIMY, SIBJISIIOIIMECS] OJHMM W3 BKHEWIIUX KAueCcTB CTY/CHTA.
Komnerennuu BkIOYalOT B ceOsi colep)kaTeabHBIA (3HAHMUS) W MPOLECCyaTbHBIN (YMEHHUS)
KOMITOHEHTBI, T.K. KOMIICTEHTHBIH CTYJCHT HE TOJIBKO MOHMMAET CYIIHOCTh BO3HHKIICH
npoOJIeMBbl, HO M YMEET peliaTh €€ MpakTudecku (HaBbIkK) [1].

B Takom ciyuae, s popmMupoBanus npodeccHoHATbHO-OPUSHTUPOBAHHBIX KOMIICTCHITHIA
CTYJICHTOB MJIAJIIUX KYypCOB BTy3a HEOOXOJUMO Y4eOHYIO JIEATEIILHOCTh CTYJCHTOB,
(GOpMUPYIOIIYIOCS B XOJI¢ M3YYCHHUSI €CTECTBCHHO-HAYYHBIX U OOIICWHKCHEPHBIX IUCIMILINH,
MIPUBECTH B COOTBETCTBHE C Oyayiiell mpodeccuoHalbHON 1eATeTbHOCThI0. DTO Mpenoiaraet
oTpeJeNieHne TexX ee BUIO0B, (GopM U METOJOB, KOTOphIE OYAYT aJeKBaTHBI Oymyliei
nmpodecCHOHABHON NESTENbHOCTH, PEUICHUI0 MPOPECCHOHANBHBIX 3a7ad U KOTOpble Oolee
BCErO MOIXOAAT s (HOPMHUPOBAHHS HEOOXOAMMBIX MPOGECCHOHATBHO 3HAUYMMBIX KAuecTB Yy
Oymymiero creuuanncra. PemieHue ykazaHHOW MpoOieMbl MpearnosiaraeT pa3padoTKy TaKou
TUIAKTUYECKOH MOJienu y4eOHOro Ipolecca JesTEbHOCTHOrO OOydeHHus, B KOTOpOW ee
00s3aTeNbHBIM KOMIIOHEHTOM cTaHeT (OopMUpOBaHHE MPO(HEeCcCHOHATFHO-OPUEHTHPOBAHHBIX
KoMmrieTeHIMil. MHBIMU croBamu, perieHre MpooOiaeMbl (OPMUPOBAaHUS MPOQPECCHOHATHHO
OPUEHTUPOBAHHBIX KOMIETCHIINN CTYIEHTOB MIIAIINX KYPCOB TEXHUYECKOTO By3a MBI BUIUM B
pa3paboTke M OpraHu3alliu JIEATEIBHOCTHOTO OOyUYeHHUsS B XOJIe¢ M3yUeHUs OOIICHAYYHBIX U
OOIIEMH)KEHEPHBIX JAUCHUIUINH; OOyUeHHs, XapaKTepU3YIOIIEToCss YCHICHUEM JesITeIbHOCTHON
KOMITOHEHTHI, KOTOpasi, COOCTBEHHO, W OIpPENEseT CUCTEMY OCBOCHHBIX CYOBEKTOM 3HAHUU U
YMEHHI, a TAaKXKe IMyTH OBIAJCHUS UMHU.
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AHanu3 Hay4YHBIX HMCTOYHHUKOB IIOKa3bIBAeT, 4YTO YydeOHas MAEATENbHOCTb CTYICHTA
MpeaCcTaBiIsieT CcO0OM OJHY M3 CTOpPOH IMpolecca OOydeHHs, KOTOpas BCErAa BKIIOYAET
B3aMMOCBSI3aHHBIE M B3aMMOOOYCIIOBJIIEHHBIE IPOIECCH NpenojaBaHus u oOydeHus. Ecmu
paccMaTpuBaTh y4eOHBIH TpoIlecC B IUIaHE OpraHW3allMd W YIPABJICHUSA, TO IPABOMEPHO
MOMYEPKUBATh BEIYIIYIO POJb YIpaBIOmEed moacuctemMbl. Kak HM3BECTHO, ONTHMAIbHOE
(GyHKIMOHUPOBAHUE JIFO00H CIIOKHOW AMHAMUYECKOW CHCTEMBI BOSMOYKHO TOJIBKO TOTJa, KOTJa
COTJIACOBAHHO JICHCTBYIOT yIpaBISIONIasi W yIOpaBisieMas TMOJCHCTeMBL. B kadecTBe
YIIPABIISIOUICH MMOACUCTEMBI MBI I10JIaTraeM BO3MOXHOCTH MCIIOJIb30BAHMS MO JESITEIBHOCTH
CTEMAINCTA, a YIPABISIEMON AEATEIbHOCTHOE OOydeHHe. B TakoMm cirydae MbI BBIXOJIUM Ha
OpraHu3aIUI0 MPAaKTUKO OPHEHTHPOBAHHOTO 00y4eHus. MIMeHHO Takoi moaxox K OOydeHHIO B
[EJIOM M K OTACIbHBIM JUCIHIUIMHAM, B YaCTHOCTH, IO3BOJHUT JOCTHYh HEOOXOIUMYIO
COTJIACOBAHHOCTH OOyUaroIme ¢ yaeOHOU JesITeIHbHOCTH.

B TO e Bpems u3yueHHE pEaTbHOTO COCTOSHHS TIPETNOJaBaHHUsA JUCHHUIUIMH B
TEXHUYECKOM BY3€ ITOKAa3bIBAET, YTO BO3MOXKHOCTH COJIEpKAHHUS Y4YEOHBIX TIPEJAMETOB B
mporecce MOATOTOBKM CTY/AGHTOB K TIIO3HABAHWI0O M HM3MEHEHHIO OOBEKTa IPEACTOSIICH
npodeccruoHaIbHOM AESITeTbHOCTH UCIIOJIb3YIOTCSA HE B MOJIHOM Mepe. B 3HaunTensHOM crenenn
9TO OOBSACHSAETCS TeM, 4YTO OOoJblIas dYacTh JUCHUIUIMH (OCOOCHHO 3TO  Kacaercs
oOuieoOpa3oBaTenbHbIX)  (AKTHUECKH  HE  COAEPKUT  MaTepuana, HENOCPEICTBEHHO
OTPAXKAIOIIETO CYINIHOCTh O0BEeKTa, chepbl U BHAOB MPOodEeCCHOHATBHON ACSITEIBHOCTH.
[TosToMy opraHm3anusi TPaKTUKO-OPUEHTHPOBAHHOTO OOYYEeHHS € OMOpOM Ha MOJIENb
JESTETBbHOCTH CIIEIHAIUCTa CMOXKET OOECIEYHTh TOJHYI pEaH3alii0 BO3MOXHOCTEH

COJICpKAHHS KaXI0H W3y4aeMO#l JUCIUILTHHBI HAa MIQIIIAX Kypcax MO3HAHHS
3aKOHOMEPHOCTEH (PYHKIIMOHMPOBAHUSA 00BEKTa MPO(PECCHOHATLHON ACITEIHPHOCTA U YCIICIITHO
dbopmuposats [TOK.

B nensax moctpoeHus MoJenu AEATEIbHOCTH CIEUUaINCTa, paboTalolero B OTPaciu
TEIUIOPHEPTeTUKH, MBI U3yJalld U cpaBHUBaIM ['ocynapcTBeHHbIE 00pa3oBaTebHbIE CTaHAAPTHI
[0 COOTBETCTBYIOLIUM CIEIUATBHOCTSM BBICIIErO0 00pa30BaHUs, TUIOBbIE y4YEOHbIE IUIAHBI.
W3yuyanace u aHanu3upoBajach HaydHas wuHbopManus o0 HCCIeAOBaHUAX B 00JIacTH
TEIUIOPHEPTeTUKH U MOJETUPOBAaHUS MEAarornyeckux IpoieccoB. Bece 3To mo3Boimid Ham
MOCTPOUTh MOJENb JEATEIbHOCTU CHELHATNCTAa TEIIOPHEPreTUKU (PUCYHOK 1), B KOHTEKCTE
MMOCTPOCHUS CHCTEMBbI 00ydeHus 1o popmupoBanuto [TOK.

B ocHoBaHue Moenu NOJIOKEHBI 1BA €€ CTPYKTYPHBIX KOMIIOHEHTA: 0OBEKT IS TEIIbHOCTH
WHXEHepa TeIUIodHEpreTUKku U cdeprl ero aedarenbHOCTH. OOBEKT AESITENbHOCTH — 3TO Te
MPOLIECCh, MPEIMEThl W SBJICHHs, HAa KOTOPbIE HAalpaBieHa ACSITENbHOCTHh CIEHUANINCTa U
KOTOpbIE BBICTYHAIOT JETEPMUHUPYIOMIUM (HaKTOpoM JeATeNbHOCTH. OmpenenstoT ee
cnenuduueckue OCOOEHHOCTH W HAKJIAAbIBAIOT HEKOTOPbIE OrpaHUYEHHUS Ha JEATENbHOCTH
cnenuanucta. B kauecTBe 0OOBEKTa [EATENBHOCTH CHELUATNCTa TEIUIOPHEPIeTUKH HaMU
BBIJICTICHBI:

a) TEXHOJIOTUYECKHI Mpoliecc MPOU3BOJICTBA,;

0) 2JIEKTPOHHOE U TEIUIOBBIE 000PYI0BAHUS YKa3aHHBIX CHCTEM;

B) CUCTEMBI U PeXKHUMBI UX (DYHKITMOHHUPOBAHUSI.

Cdepsl nesTENBHOCTH XapaKTEpPHU3YIOTCS OOIIHOCTHIO TMPOU3BOJCTBEHHBIX (YHKIIHIA
COBOKYITHOTO CHEIHalUCTa JaHHOTO TNpodUIs U  ONPENENSIOT TEXHOJIOTUYECKYH H
OpPraHU3allMOHHYI0 POJIb CIEUHAINCTa B IMPOU3BOJCTBEHHOM Iporecce. OHM COCTaBIISIIOT
(YHKIIMOHATBHBIM KOMIIOHEHT MOJENM, B COCTaBe KOTOPOTO BBIJCIEHBI TEXHOJIOTHUYECKas,
MPOEKTHO-KOHCTPYKTOPCKAsl, HAY4YHO-UCCIEAOBATENbCKass U OpPraHU3alMOHHO-YIIpaBiIeHUYECKas
¢bysakun cnernuanvucta. COBMECTHOE pacCMOTpPEHHE MPEeIMETHOM M (DYHKIIMOHATBHOU CTPYKTYP
NEeSITeLHOCTH TO3BOJISIET OMPEACTUTh OCHOBHBIE BUABI MPOGECCHOHATBHOU AEATEIHHOCTH
WHXEHepa yKa3aHHOTO Mpoduis, a 4Yepe3 HUX BBIICIUTH O00OOIIEHHBIE MPOQecCHOHATHHBIE
3a1auu. K OCHOBHBIM BUJaM AESITEIbHOCTH UHKEHEPA TETIOPHEPTE€TUKU OTHOCSTCS:
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- OKCILTyaTalnus CUCTEM TCIVIOTCXHUKH,
- CTpPOUTCIILCTBO, MOHTAK U HAJIaJIKa 00BEKTOB TCIUIO3CPTCTUKU
- HCCICOOBaHUA B obiactu TCOPHHU TCIIJIIOOHCPICTHUKU

- pacuer W

IIPOEKTUPOBAHUE

KOHCTPYMPOBAHUE TEILUIOBBIX YCTPOMCTB;
- OpraHu3auus IeATeJIbHOCTH IMTPOU3BOJICTBEHHOTO KOJUIEKTHUBA.

TCIIJIOBBIX

CeTeH,

paspaboTka U

Mopenb NpaKTHKO OPHEHTHPOBaHHOr000y4eHus no popmuposannio IIOK B npouecce
o0yyeHus pusuke

O0BLeKT ACATCJIbHOCTHU Cq)epl)l NeATEJILHOCTH
Texuonor | Tennosoe | Mndopmanun o Texuo | ITpoextro | Hayuno- OpraHn3ammo
WYECKUN 000pyI0B | cucTeMax B ] ] HCCIIeNOBAT | HHO-
nporece | aHue obmactu normy | KoHeTpyk | emb-ckas yIIpaBiIeHYeC
TCITOSHEPTeTHK eckasi | Top-cKast Kast
u
|
\I%bl npogeccuoHAIbLHOMI [lefiTeJIbHOCTI/I /
DKCIUTyaTaus *TpOI/ITeJ'IBCTB Uccnenosanu | [IpoektupoBanue u | Opranuzamnus
00BEKTOB 0, MOHTaX U g B 00JIaCTH | KOHCTPYUPOBAHHUE | ACATEIBHOCTH B
npodeccuoHan | HajlaaKa TEOPUH 00BEKTOB obmactu
bHOI TEIUIOSHEPTeTH | TEIIOAHEpre | Mpo(ecCHOHANbHO | TEMJI03HEPTeTUKU
NESITENIHOCTH | YECKHUX TUKH i 1eqaTeabHOCTH
(KOTJIBI, YCTaHOBOK
raporeHepaTo
pbl, TYpOUHBI U
T.J.)
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|

O06001eHHbIE 321241 PO ecCHOHATBHOM
AeITeJIbHOCTH

BbISIB | IMarHOCTUK | BHIOOp M | CO3/1aHUE | BBISIBJIEH | IIPOBEJIECHUE COCTaBJICHUE
JeHu | a pu | 0O0OCHOB | U aHAIM3 | Ue AKCIEPUMEHTAN | HaAy4HO-
s ¥ | IOMOIIHU aHue MOJENEH | CYIIHOCT | bHBIX U TEXHUYECKHI
aHaJl | KOHTPOJIBHO | MIPOEKTH | JJIs U TEOPETUYECKUX | JOKYMEHTAIH
U3 - pyeMoil | omucaHusA | KOHCTPY | MCCICJOBAaHUUA | H
npo0 | U3MEPUTENH | CUCTEMBI | U MPOBaHU
JIEMH | HOU IIPOTHO3HP | o
BIX TE€XHUKH OBaHUS ¢duznuec
CUTY ¢usnyeck | Kux
anui 1504 YCTPOWCT

SBJICHUW B | B B

TEIUIOSHED | TEII0dHE

TETHKE preTuke

Pucynox 1 — Moaenb AesTeIbHOCTA HHXKEHEPA TEMI0IHEPTETUKU

AHanM3, WMCIOIIMKWCS B HAIIeM parnopsHKeHHH WHOOPMAIMK, TTO3BOJMI  BBIICITUTH
cienyromye  o00OImIEHHBIE  3amadyud  Npo(ecCHOHATBHOW  JEATEIBHOCTH B 00JacTH
TETUIOPHEPTETHKH, HCITOJIH30BAHHE KOTOPBIX BO3MOXKHO MPH 00ydIeHU U (DU3HKE:

- BBISIBJICHUE U aHAJIHM3 MPOOJIEMHBIX CUTYAIlMi, MpueM U 00paboTka nHGOpMAIIHH;
MMOUCK MH)KCHEPHBIX PEIICHU;
- TMAarHOCTHKA IIPH TOMOIIM KOHTPOJIbHO-U3MEPUTEIIEHON TEXHUKH;

- BBIOOp ¥ 000CHOBAHHKE MPOCKTUPYEMOM CHCTEMBI, BELIOOP 000pYIOBaHUS;

- CO3JIaHUE M aHAJIM3 MOJICJICH IS ONMCAHUS M IMPOTHO3UPOBAHUSA (DU3HUYCCKUX SBIICHUM;
pa3paboTKa aJrOPUTMOB PEIICHHS PA3JIMYHBIX 337a4 M OINpEACliCHUE IapaMeTPOB HOBBIX
peLICHUI;

- YCTpOWCTBA C 33JJaHHBIMU ITAPAMETPAMH;

- IPOBEJICHUE IKCIIEPUMEHTAILHBIX U TEOPETUUYCCKUX MCCIICIOBAHMMA, aHAN3 TIOJYICHHBIX

PE3yIbTATOB C LEJIbI0 000OIICHHUS ¥ BRIPAOOTKU PEKOMEHIAITHIA;
- COCTaBJICHUE HAYHO-TEXHUYECKOH JIOKyMEHTAIINH.

Pa3paboTanHas MoOJiellb COCTOHUT M3 4YeThIpeX OJOKOB, OTPa)KalOIIMX COOTBETCTBCHHO
00BbeKT, cdepbl, BUAbI U O0OOOIICHHBIC 3aJauyd MPOPECCHOHAIBHONW IeATeNbHOCTH. JlaHHas
MOJeNb JaeT JOCTAaTOYHO oOmupHyo crnennduueckyro WHGOpMAIKIO, HO OJHOBPEMEHHO
TpeOyeT ee JOMOJHUTETBHOW OO0pabOTKM U OCMBICICHHS BO BHEIPEHUU B y4eOHO-
BOCITUTATENBHBIM Tpollecc. DTO CTAHOBUTCS emie 0Ooyiee OYEBUAHBIM, €CIH pedb HAET 00
WCIOJIb30BAHMU JIaHHOM MOJENU B KauecTBEe HEOOXOJUMOro dSTama MpHu pa3paboTke MOIenu
dopmupoBanus [TOK cryaeHToB B mporiecce 00yueHUs] €CTECTBEHHO-HAYYHBIM AUIMILTHHAM Ha
MEPBOM-BTOPOM Kypcax BTY3a.

Takum oOpaszom, pa3paboTka MOJIENIH MOATOTOBKUA Ha YPOBHE KOHKPETHOU MUCIUILIMHBI
MIpPeIoaraeT:

a) pa3paboTKy JUIAKTUYECKHX I[elei OO0ydeHHS B KOHTEKCTE MOJIENU JEeSATEIbHOCTH
uHxeHepa ganHoro npodwist u monaenu [IOK cryneHToB;
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0) ompeneneHe BUJOB JACSITEILHOCTH CTYJICHTOB, BKIIOYCHHE B KOTOPBIE CHOCOOCTBYET
(GOpMHPOBAaHHIO Yy HHUX MOTHBOLMOHHOTO, COICPXKATEILHOTO U  ONEPANMOHAIBLHOTO
xomnoHeHToB I1OK;

B) ONpeleTeHUEe MPEIMETHOTO COJCPXKAHUS TMOJATOTOBKH, aJIeKBaTHOM IEJSIM M 3a/adyam
dbopmupoBanus [10K;

') COOTBETCTBYIOIYIO OpPraHU3aLMIO IIpoLiecca 00y4eHHUs.

[IpoBenenusbIil ananu3 npohecCuoOHaIbHOM IEATETLHOCTH TO3BOJISIET ClieJaTh BBIBOJ, YTO
cucTeMooOpasyromue (QYHKIUA OTOW JEATEIBHOCTH TI0 OTHOIICHHIO K COJICPIKAHHIO
podecCHOHAILHON TIOJATOTOBKA BO BTy3€ HE OIPAaHUYHMBAIOTCS TOJBKO periaMeHTaIHeH
CHUCTEMbI 3HAHWM, YMEHHM, HaBBHIKOB. OHHM MPENONPEACNIIOT TaKKe BKIIOUYEHHE B IPOIECC
00y4eHHsI B Ka4ECTBE CHEIHAIBHO OpraHu3yeMbIX IpoieccoB popmupoBanue u pazputue [10K
OyIyIUX CIENHAINCTOB, OMNPENCNSIONIMX OO YpOBEHh TOTOBHOCTH K OIpEAeTIeHHON
npoheCCHOHANBHON JEATENHHOCTH. JTO TMpeArojiaraeT  HEOOXOIWMOCTh BBEJEHHUS HOBBIX
KpUTEPUEB OLIEHKH pe3ylIbTaTOB OOy4YeHHMs] ¥, B YaCTHOCTH, OIPEICICHUE YPOBHS
c(hOpMUPOBAHHOCTU TPOPECCHHATHHO-OPHUEHTUPOBAHHBIX KOMIIETEHITHH.
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KAPATBUIBICTAHY NIOHAEPIH OKY A KbLTY DQHEPT'ETUKA
NH>KEHEPIHIH KOCIBU BATBITTAJIFAH K¥3bIPJIAPBIHBIH KAJIBIIITACYbI

JI. X. Maxurosal, I'. K. Haypsi36aesal, E.C. Ym6eTon!
L AnmaTs! sHepreTHKa sxoHe GaiinaHbic yHuBepcuTeTi, AMaThl K., Kazakctan

Angarna. Makanana *oraprbl TEXHUKAJIBIK OKY OpPBIHJIAPBIHIAFbl 0ACTAKbl KypC CTYACHTTEPiHIH
OuTiMIepiH, IiCKepliKTepiH JKOHE JaFAbUIapblH  KaJBIITACTBIPA OKBITYIBIH Ma3MYHBIH —©OHICY
KapacTelpbUIafpl. JKymbpIicTa OYJI CypakThlH MICMIiMi 00Ny MYMKIHAIMIHE MIHACTTI KYpaylIbIChI
KBUTYIHEPreTUKa cajlachl HMH)KEHEPiHIH KociOum OaFbITTaifaH KY3bIPJIAPBIHBIH KaJBIITACYBl OOJBII
TAaOBUIATBIH 1CKEPJIIK OKBITYJIaFbl OKY YPMAICIHIH JIUAAKTHKAJIBIK MOJEIIH ©OHJEY He OOJaThIH/BIFbI
ycoibutagpl. CoHbIMEH Oipre, OyJl JKYMBICTA JKbUIy JHEpPreTHKa CalachlHAAFbl 3epTTEyJiepre KoHE
MeIaroruKaNbIK TpOoLecTep/li MOJIETbICY KaWibl )Ka3bUIFaH FRUIBIMU aKapaTrTap OKBUIIBI )KOHE ollapra
TaNay *acajblHJIbl, KOCIOM OaFBITTANFaH KY3bIpJap/Abl KAIBINTACTEIPY OOWBIHINA OKY JKYWeCiH KypyMeH
0aiJIaHBICTBI JKBLIY DSHEPreTHKa HWHXXEHEPIHIH iC-opeKeT MOJeNi »acalblHabl. MomenbiH HerisiHe
KBUTYIHEPTeTUKA WHXCHEPIHIH ic-OpeKeT HBbICaHbl MEH Iic-opeKeT alMarbl JIereH €Ki KypaMbl
Kypaymbuiap >KaTKeB3bULIBL. JKbUTy 3HEpreTHKa WHXKEHEpPiHIH KbUTy DHEPreTHKa JKYHeciH KOJIJaHBICKa
Oepy, KYpBUIBIC JKOHE JKbUIy OJHEpPreTHKa HBICAHJAPBIH JYPHICTAy, JKBUIYy JHEPreTHKa TEOPHUSCHI
aliMaFrbIH/IaFbl 3EPTTEYIIEp, JKbITY TOPANTaphIH jKo0anay jKoHE ecenTey, KbUTy KOHJBIPFBUIAPBIH Kypay
KOHE OHJICY, OHJIIPICTIK YKBIMHBIH KYMBICBIH YHBIMJIACTBIPY CBHIHJIBI HET13T1 dKYMBIC TYpJIepi KOpCeTLIil,
(u3KMKaHBl OKBITYJA TNaijanaHyra OOJIATBIH JKbUIYy SHEPreTHKa CalachlHAArbl KoCiOM iC-opeKeTTiH
XKaJllbl1aMa ecenrepi ailkplHAa1 el HakThl oH AeHrelinae qaibiHanFad 60KaM/Ibl MOENb OHIEN .

KuroueBble ¢j10Ba: Ky3bIpeT, HEXKEHED, OLTIM, ICKEPITIK, JaFIbI, iC-OpPEKET.

THE QUESTION OF FORMING PROFESSIONALLY ORIENTED
COMPETENCES OF HEAT-POWER ENGINEERS WHILE LEARNING NATURAL
SCIENCES

L.H. Mazhitova?, G.K. Nauryzbayeva?!, E.S. Umbetov!

IAlmaty University of Power Engineering and Telecommunications, Almaty, Kazakhstan

Annotation. The article deals with the problem of developing the content of training on the
formation of knowledge and skills of junior course’s students in higher technical educational institution.
The solution of this problem involves the development of a didactic model of the educational process of
activity training, in which its mandatory component will be the formation of professionally oriented
competences of an engineer. On top of that, this article is devoted to the researching scientific information
in the field of power engineering and modeling of pedagogical processes, the model of activity of the
power engineer, in the context of building a training system for the formation of professionally oriented
competences. The model is based on two structural component: the object of activity of the heat power
engineers and the scope of their activities. The principal activities of the engineers of the heat power
engineering are shown, such as exploitation of heat engineering systems, construction, installation and
adjustment of heat power engineering facilities, research in the field of heat power engineering theory,
calculation and design of heating networks, development and design of heating devices, organization of
the activities of the production team. Generalized tasks of professional activity in the field of heat power
engineering were selected as well, the use of which is possible when teaching physics. The proposed
model of training at the level of a particular discipline is developed.

Key word: competence, engineer, knowledge, ability, skill, activity.
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