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UCCJIEJJOBAHUE PEOJIOT MYECKHUX CBOMCTB I'OPHBIX ITOPO/I

3akupoe Kenic Kamapynoi

Maeucmpanm

bozocanosa Kanvooma Kuzamoena

Mazucmp mexuuueckux Hayx

Hayunwiii pyxkosooumenw: 3eumunosa [llonnan bekacucumosna

PhD, u.o. ooyenma

HAO "Kapaecanounckuii Texnuueckuti Ynueepcumem umenu Aovinkaca Cacunosa”,
Kaszaxcman, . Kapazanoa

AHHOTanua: B 1aHHOH cTaThe pacCMaTpUBaeTCs BOIPOC UCCIEA0BAHNS PEOJOTHNYECKUX CBOMCTB
TOPHBIX MOPOJ U MX BIUSHUE HA MEXAaHHU3M IIyYEHHS MOPOJ MOYBBI B BBIPAOOTKAX YrOJIbHBIX MIAXT.
Ocoboe BHMMaHHUE YAENSAETCS OIPENENEeHUI0 IUIACTUYECKUX CBOWCTB TOPHBIX IMOPOA, H3YUEHHIO
OCTaTOYHOH JaedopManMy, 4YTO TO3BOJIUT B HEKOTOPOW CTENEHH YBS3aTh IPOCTPAHCTBEHHO-
MUHEPATIOTUYECKYIO XapAKTEPUCTUKY MOPOJBI U €€ PEOJOTUYECKUE CBONCTBA.

KittoueBble cioBa: peosiornueckrie CBOWCTBA, y4eHHE TOPOJI MOYBBI, OCTaTOYHAs AedopMarus,
nedopmarus TOpHbIX MOPOJI, IJIACTUYECKHE CBOWCTBA TOPHBIX MOPO/I.

@u3nuecKue M PEoJOTHYECKHE CBOMCTBA TOPHBIX MOPOJ, Yroil M TIyOMHa WX OOpyIIeHHS, a
TaK)K€ BEIMYMHA M XapaKTep paclpelelcHMs] HalpsDKEHHH B MAacCHBE COCTAaBJISIIOT OCHOBHOM
KOMILIEKC (haKTOPOB, OMPEICISIONINX YCTOWIHBOCTD JOOBIYH.

IIpoBeneHue ropHbBIX BBIPAOOTOK M pabOThl MO J00bIYE IMOJIE3HBIX HCKOMAEMBIX MPUBOJAT K
W3MEHEHHUIO CYIECTBYIOLIETO M0JIs HAIIPSHKEHUH.

Ecnu pocT HampsikeHHs 3HaUMTENbHBIM U MEepPEeXOAHbIN, B MAaCCUBE MPOUCXOIAT CTPYKTYpHBIE
U3MEHEHHS, KOTOpbIE MOTYT HapyLIUTh LEIOCTHOCTh MAacCHBa M, CJIEOBATEIIBHO, €r0 HECYIIYIO
CIIOCOOHOCTB.

BOn13u npou3BoJICTBa U BJIaJIM OT HEro HAOMIOAeTCs SIBJICHUE MEPEMEIICHUs] TOPHBIX MOPOJI €
HEOJIMHAKOBOI MHTEHCUBHOCTHIO MpoIiecca.

ITosToMy HEOOXOIMMO HMCCIENOBATH MOJI3YYECTh OCHOBHBIX THMIIOB T'OPHBIX MOPOJ B OOJIBIIOM
Jrarna3oHe TPWIOKEHHbIX Harpy3ok. VcmbplTaHus TakuX HOpPOJ IMO3BOJISIIOT MOJYYUTh JJIMHHBIE
KpHUBBIE IPOYHOCTH, 110 KOTOPHIM MOXHO IpezcKa3aTh BpeMsl MOTEpH HECYIed cnocoOHOCTH MaccuBa,
OKPY’KaIOIIEero IPOU3BOJICTBO.

EcrecTBeHHble HaAOMIOACHUS IOKA3bIBAIOT, YTO KaXA0E€ JMTOJOTMYECKOE pa3inyhe HMEeT
MPUCYLIYI0O €My CIIOCOOHOCTH Ne(OpPMHUPOBATHCA C TEUEHUEM BpEMEHHU. Tak, TIIMHHUCTBIE MOPOAbI
NPOSIBJISIIOT TOJ3yuyde cBoWcTBa Ha Hebombmmx rimyouHax (150-200 M), Ha mecyaHbIX claHLAX U
necyanukax (HauuHas ¢ riryounsl 400-500 M), a B TeX K€ YCIOBHSIX IIIMHUCTBIE IOPOJIbI ONPEAEISAIOT
OO0JIBIIYIO OJIBUKHOCTD, YEM TTeCUYaAHBIE.

[Ipn OonblION CTENeHU BIAXKHOCTH TOPHBIX IMOPOA, MPOUCXOIALICH B IIAXTHBIX YCJIOBHSIX,
Ha0JII01aeTCsl UHTEHCUBHOE Pa3BUTHE CHIMYYHX JAe(opMaliii, COMpOBOKIAIOIMXCS CYIIECTBEHHBIMU
M3MEHEHUSMU B MEXaHHUUECKOM COCTOSIHUM TOpHBIX Mopo. CrieaoBarenbHO, (U3HMUECKOE COCTOSHUE U
CTPYKTYPHO-(DaKTypHbIE ~ OCOOEHHOCTHM TOPHBIX TIOpPOJA  SBJISIOTCS  BAXHBIMH  (paKTOpaMH,
ONpEACNSAIONMMU  UX  HalpsDKEHHO-e(OpPMHUpPOBAaHHOE COCTOSIHME, a TaKkKe HadaJbHbIMU
rapaMeTpamMy CUCTEMaTHYECKOIO UCCIIEIOBAHUS PEOJIOTUYECKUX CBOMCTB TOPHBIX MTOPOJ.

N3ydeHne peosiornyeckux CBOMCTB FOPHBIX MOPOJ MO3BOJISET MOJIYYUTh OObEMHBIE TTapaMeTphI,
HEOOXO/MMBIE JUIsl pacyeTa HaIpsbKeHHO-Ae()OpMUPOBAHHOTO COCTOSIHHS TOPHBIX IMOPOJ, a TaKkKe
OTIpeACTUTh NpUpoOy AedopManuii B HUX.

VYuuTeiBas, 4T0 00beMHBIE ehOopMalMU UMEIOT JUIMTENbHBIN nepuoa pa3sutus (1000 yacoB u
Oosee) M 4YTO JUIsl MONYYEHUS TPYNIbl ABHKYLIMXCS KPHUBBIX HEOOXOJUMO MPOTECTUPOBATH PAL]
0o0pa3lloB B IIMPOKOM JMAama3oHe Harpy3oK, /s TPOBEICHHsS SKCIEPUMEHTa HEO0O0XO0AUMO
HCIIOJIH30BaTh OOJIBIIIOE KOJIMUECTBO 000PYIOBAHUS.
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Bennuuna ocraToyHOM aedopManMd B 9THX OKCIEPUMEHTAaX OMNPEAETSeTCs  TOJBKO
CTPYKTYPHBIMH OCOOEHHOCTAMHM TMOpoAbl. Eciam ams pacyera HCIMONB3YETCS HKCIEPUMEHTAIbHO
MOJIyYeHHAsl BEJIMYMHA YNPYrod 4acTu JeopMaluu U IUlacTUueckas (ocraTouHas) aedopmarusi He
M30JIMpOBaHa, TO B ONpEJEICHUE BEJIUYUHBI YNPYro Aegopmaiyu U, Ciel0BaTebHO, 00BEMHBIX
apaMeTpoB BHOCATCS HEKOTOpble OMHMOKHU. Pe3ynbraThl KpaTKOCPOYHBIX M JOJTOCPOYHBIX
UCIBITAaHUHN HA MOJI3yYeCcTh TOPHBIX MOPOJI MIPEICTaBICHbI B Ta0uIe 1.

Tabnuya 1. Pe3ynomambl ucnvlmanutl 20pHulX NOPOO HA NON3YYECHb

Hom Topnas Bpem Yupyras Ocraroun Hedop
ep MOJIeIIU | ITopo/Ia s HaOyxaHs, | Aedopmaris, as nepopmanus, | Marus
CYTKH g 10° e 10° TIOJI3yYeCTH,
g 10°
254 Ilecuanuk 16 100 34 44
134 Ilecuanuk 8 170 12 8
94 Ilecuanuk 8 115 13 27
64 Ilecuansrit 8 132 23 9
CJIaHell
58 ITecuano- 8 140 22 22
TIIMHUCTHIN
CJIaHell

Ha pucynke 1. mpuBenensl kpuBble TmecyaHuka (1), mecdaHo-TIIMHHCTOrO cliaHma (2),
necuaHucToro ciama (3), nmecyanuka (4), MOCTPOSHHBIC TIO PE3yJbTaTaM JKCIIEPUMEHTOB, KOTOPHIE
MIO3BOJIMIIM ONIPEEIIUTH MapaMeTPhI MOJI3aHuUS.

ETDE i . —» - -

A~ | L

2

160 !’,»—-—-—_ ]

i;
14003

el L.

: 4
120/

0 2 4 t, cymku

Pucynox 1. 3asucumocmo ynpyzou deghopmayuu 2opHvix nOpoo om epemeHu Habaro0eHUs

Ananmu3 TpaduKOB MOI3YYECTH TOPHBIX IMTOPOJI TTOKA3hIBACT, YTO MOJBYYECTh IS Pa3HBIX MTOPOJT
HE BBITTISAAAT oMHaKoBO. O/IHAKO Ha rpaduKax A BCEX TUIOB TOPHBIX MOPOJ MOKHO BBIJCIUTE 1B
nepuona naepopManu, € OCIA0JICHHEM CKOpPOCTH JAedOopMalMil W TOCTOSTHHOM CKOPOCTHIO
nepopmanuu. Bropas cragus nedopmanmu 3aBepuiaeTcs cTaOwiM3anued 3TOro Iporecca u
MpeKpalIeHueM pocTa MoM3yInX JAe(opMaIiii MM UX 3HAYUTEIFHBIM Pa3BUTHEM JI0 YCTPAaHEHHS TIPH
YCIIOBHUH, YTO HArpy3KH OJNM3KH K JECTPYKTHBHBIM. IlociemHuil MOMEHT XOpOILO HIUIIOCTPUPYET
rpaduk Moia3yyecT necyaHuka (puc. 2).



MexnyHapoaubiil Hayu bl xxypHa1 AKAJIEMUK Ne 1 (251) 2024 r.

g 10°
132

124

116

108
."I‘J

100/
0 2 4 6 8 t, cymku

Pucynoxk 2. I'paghux coinyuecmu necuanuxa.

[lepuoa HeonpeeaeHHOTO MONA3Yy4YeCTH eCYaHUKOB cocTaiisgeT ot 24 1o 100 yacoB, mecuaHbix
Y TIECUAHO-TJIMHUCTBIX claHieB-oT 48 10 158 yacoB, a mecyaHblX U MECUYAHO - TIMHUCTHIX CIAHIIEB -
oT 48 no 158 uvacoB. HabintoneHuss B TeueHue roja Mokasajiu, YTO MEPUOJ TOCTOSHHON MOI3y4ecTH
JUITMHHEE, YeM MEePHOJ] HEOIPEIeTICHHON ON3y4eCTH U COCTaBIsAeT 0K0JIo 35-40 mHeil as mecuaHruKoB
n 20-25 gHel mIg mecyaHbIX U IIECYaHO-TIMHUCTBIX CIIAHIIEB.

B oOpasuax necuyanuka HaOJIOAAaeTCs, YTO MON3y4yue nedopMalvy IpeKpaniaroTcs NPUMEPHO
yepe3 45 aHei, B o0pas3iax NecYaHoro U necuyaHo-TIMHUCTOTO ClaHIa-uepes 29 nHei.

AHanu3upys pe3yiabTaTbl SKCIIEPUMEHTOB, CIEAYET OTMETHTh, YTO MAKCHUMAJbHbBIE CIBUTOBHIE
nedopmaruu (cM. Tabauiy 1) mpuKperuieHsl K 00pa3iaM NecyaHruka Co 3HAYUTETbHONU MTOPUCTOCTHIO U
BIaXHOCTHI0. Ha 85% paspymaronux Harpy3ok npuxoautcs 44% ynpyroii qedopmaruu.
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TAY KbIHBICTAPBIHBIH MACCHUBIH/E KOI'APbI
TAY KbICBIMBIH TOMEHJETY

3axkupoe Kenic Kamapynot

2-wi Kypc Masucmpanmsl

byzenoaee /[ynam bexmypamoesuu

2-wi Kypc Maucmpanmsl

beiicenos /{ayiprcan Fanuynn

2-wi Kypc Ma2ucmpanmol

ooinkac Caevinos amuvinoazvl Kapazanovl Texnuxanviy Ynueepcumemi
7TM07203 «Tay-xen ici» mamanOviabl

Kaszaxcman, Kapazanovl

Anparna: by Makanaja Tay JKbIHbICTApPbIHBIH MaCCUBIH/IE )KOFaphl Tay KbICHIMBIH TOMEHJIETYTE
Y3apThUIFaH KyMYJIATUBTI 3apSATHIH KapBUIBICHIH JKOHE Tay JKBIHBICTAPBIH CYMEH a)KbIpaTy oMIiCTEpiH
KOJIJaHy Maceneci Kapajibl.

Kaparanael kemip miaxTamapbiHIa Ka30a ydacKellepiH JalbIHAAyAbIH IEIHUKCI3 CcXeMallapblH
KOJIJaHYbIH €A0yip KejieMiHe OalllaHbICThl KalTa NaijalaHblIFaH Ka30anapabl KaablnThl MaiaanaHy
KaFgalblHIA CaKTay JKOJAAPBIH I13/EYIiH WIYFBUT KaKETTUIr TyslHAaWasl. by, ocipece, Herisri
IIATBIPABIH KyJlaybl KUBIH JKbIHBICTapbhl Oap KaOaTTapra KaTbICTBI, OJIApAbIH YJIKEH ayJaHjapia
OHJIIPIITeH KEHICTIKTEe KaThIl KaIybl IIATBIPABIH JKBUDKYBIHBIH €I0Yyip MeumiepiHe, Ka30amapabl
OeKiTyre >KYKTEMeJIep/IiH apTyblHa JKOHE TOIBIPAKTHIH KOTEPUIyiHIH KapKbIHIBUIBIFbIHA oKeneal. Ochbl
Tepic QaxToprapAblH OipieckeH KOpiHICI HOTHXKECIHIE Ta3apTy KEH)KapBhIHBIH CaKTallFaH eHipici
keOiHece OekiTneHiH aehopMaIusChIMEH amaTThIK JKaFaaiifa Kelell >KOHE KM jKarjaija KaJllblHa
KeJTIpyTe KaTrnanipl.

Kaiita maiimananbuiatelH Ka30anapapl cakTay MakcaTbIHIA MbIHAgal O€JICeHII ToCcLaAep/Il
naiianany YCHIHBUIQJIbl: YHFBIMAJBIK CaHbUIAY »KOHE JKapbUIFBIII 3aTTapAbl TYCipy, COHAaii-ak
TopriefalIbIK Kecy. Tebect Oy3plIMalThIH KabaTTapibl OHAEYe 6Te TUIM/II Kypal-OyJjl AaThIPAbIH TYCY
MeJIIIEpiH a3alThIN KaHa KOMMal, COHbIMEH KaTap TONBIPaKTBIH TYCYIH a3ailiTyFa MyMKIHIIK OepeTiH
TOpIIEJANIBIK Kecy aicl. Anaiina, myHaai TyxeipeiMaap 120 MIla-ra aeifin Kpicy OepikTiri 6ap Herisri
IaThIP/ia TOPIEJANIBIK KECYl KOIJIaHy ToKIpHOECIHEH jKacalFaHbIH aTal 6TKEH YKOH.

Heri3ri Te0e XbIHBICTApbIHBIH THJPOJUHAMHKANBIK cTpaTu(ukauusacel Herizinae BoctHUU
kKacaraH OarbITTalnFaH (PEKUHT ofici Ha3ap ayJaapapiblK. YHFbIMalapJarbl OacTamnkbl KapbIKTap
apHaiibl KeCy KypaJbIMEH KacaaJbl, OHBI XKacay JKOHE MaiilaTany eTe KUbIH.

Ocbl Macernesnepal HIenly YUIH dKYMBIC YHFbIMAIapbIH/Ia OPHATACTHIPBUIFAH CAalMarbl OOMbIHIIA
0,5-1,5 Kr marblH KyMYJSTHBTIK 3apsSATHI Kapy apKbUIBI OacTamKbl KapbIKTap/AbIH Maiina OoybiHa
HET13/Ie/ITeH MAaThIPABIH O€piK KbIHBICTAPbIH OY3YAbIH KapbUIFbIII THAPABIMKAIBIK SJIIC1 KacaJibl.

Bacrankp! skapbIKIIaK maiga OoJFaHHAaH KeWiH YHFBIMAHBIH OCHI YYacKECiH TepMeTH3alHsuiay
Kyprizizieni, conaH KediH CyHWbIKTHIKTBI YHI' TUNTI copFbliaH kKOFapbl KbICBIMABI KYOBIp Kypambl
apKBUIBI aiijiay, SFHA HET13T1 IATHIP KBIHBICTAPBIHBIH THIPABIUKAIBIK )KapbUTYHI )KY3€Te achIpbUIaIbI.

bacTankpl >KapbIKIIaKThl KaIbIITACTRIPY YIIIH 1-cyperte kentipiiareH XK3 O0MIbIK KyMyJIsTUBTI
3apsIBIHBIH TU3aHBI JKacallIbl.
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Cypem 1. ZKunaxkmanzan 3apa0moiH, Ou3aiHul:

1-pesucro-Ty3 kopmychi( JKeHi); 2-KyMyIsaTUBTI MIYHKbIP; 3-I113M Hemece ca3 Oanuibik; 4-arari
TBIFBIH; 5-OypaHpaa; 6-3JIeKTPOIETOHATOP; 7-3JIEKTP ChIMIAPHI;

8-2K3 3apsnsl; 9-6arpiTTayuisl 6ac; 10-cronop

KyMynsTuBTIK 3apsii YHFBIMaHBIH KEH)KapblHa Kypama KapaKIIBUIApJIbIH KOMETIMEH KOJIMEH
KETKI31Ie 1 )KOHE YHFbIMaJla KyMYJIATUBTIK HIYHKBIp Ka30a ociHe mapajuienb OarbITTajaThIHAAN eTill
OarprTTananbl. JKapbuibic KaOaTTBIH TOIBIpAFbIHA KEHXKApJIApAbl OpHATY Ke3iHae xypriziami. Tycipy
YHFBIMaJapblH YTHIMJIBI TOCEy MaKCaThIHIAa Y3bIHIBIFBI 25 M, 75°0ypblmineH apHaiibl Oapiay
OyprbUIaHbl. O3€KT1 3epTTey HOTHKEJepl OOMBIHINA JICIPEreH KOHTAKTUIEP/A1H OpHAJIACYbIH aHBIKTAY
Ke3iHJe TycipuiMereH YHFbIManapiael Tecey mapamerpiiepi TaObuiabl. COHBIMEH Kartap, UTyJi
KBIHBICTAp TAKTAChIHBIH HITy MIApPTTapbl Ja ecKepulal. ¥YHFbIMa Ka3z0a OOMBIHIAFbl HETI3rl HIAThIp
KBIHBICTAPBIHBIH TAaOUFU KyJjlay »a3bIKThIFbIHJA OYpPFbIIAHAJbl, Al OHBIH Y3bIHJBIFbl OacTamKbl
KapbIKIIaK KaOaTbIHBIH OMIKTIrT OOWBIHIIA OpHalacybIMEH, JeMeK, JK3 KyMyJSTUBTIK 3apsIbIMEH
aHBIKTAJIAJbl. CYAbIH KbICBIMBIMEH IaMUTBIH OacTamKbl >KapbIKIIAKTBIH ChIHY O€Ti MaKCHUMajbl
CO3BLTYy KEpHEYJIEpiHiH aiiMaFblHa, SFHU HUTy KaOaTBIHBIH KOFApFbl KOHTYpPBIHA KAKbIH OPHAJIACYHI
Kepek (cyper 2).

Cypem 2. Tycipy yHeimanapulu caiy cxemacvlt Men napamempiepi:

1-tycipy yHFBIManaphl; 2-KWHAKTaJIFaH 3apsf; 3-0acTankel >KapbhIKIiak, 4-cbiHy Oeri; 5-
oncipereH OaitiaHbIC

YHreIMasIap apacbiHAarbl KambIKTBIK BocTHUM  Toxipubecine cyilieHe OTBIpeIT 8§ M
KaOBLIJaHIBI, COMaH Keilin 12 M-re neiiiH ocTi.
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Kecme 1. ¥yzvimanapowvt mocey napamemp.epi
YHFbpIManapabiH Y HFbpIMaNapAbIH HOMIpJIepi
napaMmerpiiepi !
¥ 3BIHIBIFBI, M

22 |37 |37 |35 |30 |32 |30 |40 |30

Huametp, MM
6 6 6 3 3 3 9 9 9
TyHapIpy OyphITIIBL, © 1
&) &) &) &) &) 0 0 B B

YHrpIMaJIap apachIHAAFbI
KAIlIBIKTBIK, M 2 2 2 7

Ocn1 TexHosorus OokbIHIIA OapibFbl 6ec yHFbIMA oHaenai (NeNe 3, 4, 5, 6, 7). Ne 1 yHFpIMana
KUHAKTAJIFaH 3apsjl KapbeUibl, Oipak aiimay sxyprizinMerni. No 2 yHFpIMana KyMYJISTHBTI 3apsaThl
’apMail ppeKHHT SpeKeTi Kacansl, al 8 xoHe 9 YHFbIMaap TEXHUKAJIBIK CE0eTITepMEH OHIEIMEreH.

K3 xoHEe THUIPABIMKAIBIK CHIHY PEXKHMIHJIETI CYHBIKTBIKTBIH KyMYJATHBTI 3apsaTapbIHBIH
napameTpIiepi 2 Kecreie KeNTipiireH, OHbIH ilIHAE CYWBIKTHIKTHI aiijiay yakbIThl 5-TeH 15 mMuHyTKa
neiiiH OoNFaHbIH Kepyre Ooyajpl. OChl KE€3€HJAE Tay J>KbIHBICTApBIHBIH MaccuBiHe 1,5 M3 neitin
CYHMBIKTBIK KYWBUI/IBI, Ty KBIHBICTAPBIHBIH (PPEKUHTIHIH 2-3 caThICBIH/A.

Kecme 2. ¥K3 oicone may jHcolHbiCIAPBIHBIH, CYMEH adicblpamy napamempiepi

K3 3apsmapbiMeH CynbIH YHFpIMaIapbIH HOMIpIIepi
napameTpJiiepi
3apsAThIH CaJIMarbl, KT
0 6 6 6 6 5
3apsATHIH Y3BbIHIBIFbI
2 8 4 4 4 4
Aliiay yakpITbl, MUH
0 5 5 2
Cymen aXbIpaTy
KbICBIMEL, MI1a 8 8 7 7 8 5
Cymen aXbIpaTyaaH 10-ra
KEHiHT1 KbICHIMHBIH TOMEHJEY, 8 3-15 |0 0 5 JeiiiH
MIIa

CyMeH axbIpaTyFa *ETKeHre JIeHiH jkoHe ChIHY OeTl JaMblFaH Ke3Je aijlay Ke3iHJe CYHBIKTBIK
KBICBIMBIHBIH ©3repy auarpammachl 3 cyperte kepceTuireH. KapacTelpy/iaH OHBIH ThIFbI3JaFbIIIIEH
IIEKTEJIreH YHFbIMA yUacKeCiHIer: OacTanKpl XKapbIKIIaFrbl 0ap KOFapbl KbICHIMJIBI KaMepaaarbl KbICHIM
oipringen 17-18 Mlla GonateiH GpeKUHT KbICBIMBIHA JCHIH KOTEPUIETIHIH Kopyre 0oianbl. Aifta kety
KEpeK, OChl MOHTE JKETKEH/Ie, CYHBIKTHIK aiijiaraHblHa KapaMacTaH KbICBIM TYPAKThl OOJIBIN Kalaibl.
byn KyMymnSTHBTIK ocep €Ty alMarblH CYMBIKTBHIKIIEH TOJTBIPY, OacTamkbl *apbIKIIAKThl KOpIaIl
TYpPFaH >KbIHBICTapFa CYHBIKTBIKTBI cy3y, JK3 3apsabpl >KapbulFaH Ke3/le KyMYJISITUBTIK aFbIHHBIH
KO3FaJIbIChl HOTHXKECIHJIE Taiina OOoJFaH MHUKpOXKapbIKTap alMarblH TOJITBIPY TMpOIEc KYpim
KATKAH/bIFbIHA OallTaHBICTHI.
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P, Mla
207

167

i

| I 1 |
T I T 1

T2 T4 6 T8 10

f, MUH
Cypem 3. Tobe scvinvicmapuina aioay Ke3inoe CyiublKmulK KblCbIMbIHbIH
032epy ouazpammacsl

Tebe >KbIHBICTaPBIHBIH THUAPABIMKAIBIK JKapbUTYbl Ke3iHae KbicbIMHBIH 10-15 Mlla-ra neiiin
KYpT TeMeH eyl OaliKanaabl, COAaH KeiiH OHbI 3-4 MUHYT 1II1H/E OCHI JICHIeii/1e TYpaKTaHIbIPaIbI.
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PABBUTHUE BBIHOCJIMBOCTH Y IOHHBIX ®EXTOBAJIBIIIUKOB

Aynnakun Bnaoucnae Eezenveguu

mazucmpaum 1 2.0.

Daxynomem Onumnuiicko2o cnopma Axkademuu mypusma u cnopma

Kazaxcman, Aimmamer

Hayunwiti pykosooumens: 3aypenoexkoe bayvipscan 3aypenoexosuu

PhD, u.o. acc. npogheccop xageopwi cnopmusHvix uep Axademuu mypuzma u cnopma
Kaszaxcman, Anmamor

AKTyaJbHOCTh. CIIOPTUBHBIE JOCTHXKEHHUS TPEOYIOT OT CIOPTCMEHOB MPOSBIEHUS BBICOKHX
(YHKIMOHATBHBIX BO3MOKHOCTEH opranm3ma. C yBeTMUeHHEM WHTEHCUBHOCTH COPEBHOBATEIBHON U
TPEHUPOBOYHOM [IEATEIHHOCTH TPeOOBAHMS CTAHOBSTCS elle BbIle. BbICOKHE (PYHKIHMOHAIbHBIE
BO3MOYKHOCTH OpraHM3Ma I03BOJISIIOT CHOPTCMEHY 3((EKTUBHO MPEOA0JIeBaTh TPEHHUPOBOYHBIE U
COpPEBHOBATEJIbHbIEC HATPY3KHU ISl JOCTUKEHUSI HAUBBICIIUX PE3yJIbTaToB [1].

dexToBaHWE SBISAETCS CUTYAIlMOHHBIM BHJOM CIIOPTa, OTHOCSIIMKCS K €IXWHOOOPCTBaM,
XapaKTEPU3YIOLUNCA BBICOKOM JUHAMUYHOCTBIO JBWKEHUH, CIOKHOM KOOpPJIMHALMEH, BBICOKUM
SMOLIMOHAIBHBIM HAIIPSDKEHUEM B YCIIOBUSX OTPAaHMYEHHOHM IUIOUIaJM M B paMKaX OTBEIAEHHOIO
BpeMeHH. boibiioe 3HaueHHe B (DEXTOBAHWU MMEET PA3BUTHE BCEX JIBUTATENIbHBIX CIOCOOHOCTEH,
KOTOPBIE MMEIOT CBOIO CHENU(HKY ISl JAHHOTO BUAA CHOPTA: CKOPOCTHO-CHUJIOBBIX CIIOCOOHOCTEH U
OBICTPOTHI ABUTATENbHOW PEAKIMH, JOBKOCTU, TMOKOCTH, 0o0miedt u BbhiHOCHUBOCTH [2]. IlosTomy,
YUUTBIBass (YHKIMOHAJIBHBIE BO3MOXKHOCTH OpraHM3Ma TIpW IJIAHUPOBAHUHM TPEHUPOBOYHOMN
JESTeIbHOCTH B 3TOM BHUJE CIOpTa, MOXKET MO3BOJUTH A(P(HEKTUBHO MPUMEHATH TPEHUPOBOYHBIC
CPEICTBA U METO[Ibl, @ TAK)KE MOBBIIIATH YPOBEHb MOATOTOBIEHHOCTH CIIOPTCMEHOB ISl TOCTUKEHUS
HaUBBICIIUX pPe3yibTaToB. BO3HHMKaeT HEOOXOAMMOCTh INIyOOKOTo HM3Y4YeHHs TEXHHMKO-TaKTHYECKOU
MOJATOTOBKU, TaK M U3y4eHHE (PYHKIIMOHAIbHBIX BO3MOXKHOCTEH OpraHu3Ma B JaHHOM BHUJE CIOpTa
[3].

B coBpeMeHHOW HaydHOW JHUTEpaType 3aTParvBarOTCs CIEAYIONINE aKTyaJbHbIE MPOOJIEMbI
COBPEMEHHOro (heXTOBaHUS, B 4YHCIE KOTOPBIX: DPa3BUTHE CIEHUAIbHBIX (DU3MYECKHX KauecTB;
COBEpIIEHCTBOBAHNE CUCTEMbBI KOMIUIEKCHOI'O KOHTPOJIS 3@ TIOJTOTOBJIEHHOCTHIO (PeXTOBANIBIIUKA (€r0
(YHKIIMOHATBHBIX CUCTEM, JIBUTATENIBHBIX CIIOCOOHOCTEH, OMOMEXaHUKH JIBHXKEHUI).

B HacTosmien cratbe ONMCAHO HCCIENOBAHHME WHEJbI0 KOTOPOTO SBISAETCS TEOPETHYECKOE H
SKCHEpUMEHTaIbHOE O00O0CHOBaHHE A(PPEKTUBHOCTH METOAMKH pa3BUTHS  BBIHOCIMBOCTH, Y
¢dexToBanbIIUKOB 14-17 j1eT Ha OCHOBE y4eTa UX (PYHKIIMOHAIbHBIX ITOKa3aTeseH.

O0BbeKTOM HcCIeJOBAHMS SIBUJIOCH Pa3BUTHE CIEIIMAIbHON BBIHOCIMBOCTH Y (PeXTOBAIBIIUKOB
14-17 ner.

JUns AOCTHIKEHHsI TOCTABJICHHOM LeIM M MPOBEPKHM Halleld THIOTE3bl, ObUTM MOCTaBIICHBI
CJIeIyIOIINE 3a1a4H:

1. IpoBenen TeopeTHUecKMil aHAIN3 HAYYHO-METOAMYECKHX DPAOOT OTHOCHTENBHO MPOBIEMEI
WCCIIEIOBAHMs, 3aKJIIOYalolIeiics B HECOOTBETCTBUU (PU3MUECKOM MOATOTOBKU (PEXTOBAIBIIUKOB
COBPEMEHHBIM TPEOOBAHUAM BHUIA CIIOPTA, TAK)KE OTHOCUTEIBHO aKTyaIbHBIX HCIOIb3yEMbIX CPEICTB
¥ METOJIOB Pa3BUTHS CIIELIUATILHON BRIHOCIMBOCTH (PEXTOBAIBIINKOB.

2. OLeHEeHbI MCXOHBIE JAHHBIE CTIENUATLHON BEIHOCIMBOCTH Y HCIIBITYEMBIX (DEXTOBAIBIIUKOB.

3. Pa3paboTaHa METOMMKY Pa3BUTHUS CIIEMHUAIBHON BHIHOCIUBOCTH, B COOTBETCTBHHU C U3YYEHHOM
U TPOAaHATU3UPOBAHHOM JMTEPAaTypol, a TaKkXKe B COOTBETCTBUU C IOJYYEHHBIMH HCXOJHBIMHU
TaHHBIMH.

4, DkcepuMeHTaNbHO MpoBepeHa 3()PEKTUBHOCTL Pa3pabOTaHHOW METOMMKH, JUISi Pa3BHTHUS
CTICIIATIbHOM BBIHOCIMBOCTH (DEXTOBAJIBIIMKOB B ITOATOTOBUTEIBHOM HIEPHOIE.
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MeTtoabl uccaeA0BAHMA: 7S PEIICHHUs IMOCTABICHHBIX 3aJad WCIOIh30BAHBI CIIEAYIOIINE:
aHaJIU3 HAyYHO-METOJMYCCKOW JMTEepaTyphl, (YHKIMOHAIbHAS JIWArHOCTHKA, IIEJIarOru4ecKoe
TECTUPOBAHUE, MEIAaTOTHUECKUN IKCIIEPUMEHT, METOJIbl MATEMATHUECKON CTATUCTUKH.

Hccnenoanue npoBoauinock B nepuos 2023 — 2024 rr. v BKIIOYAIO CISAYIOIINE dTaITbI:

— Ha TIepBOM 3Tare ObUI MPOBEJCH aHaIN3 HAyYHO-METOJIWYECKOW JUTEepaTyphl KacaTelabHO
TEMBI ITOCTPOCHUSI TPEHUPOBOYHOTO TPOIIECCa M OPraHU3aIlMi TPEHUPOBOYHBIX HArPY30K B CHUCTEME
TOJIMYHOTO IMKJIA OATOTOBKH CIIOPTCMEHOB ((heXToBaNbIIMKOB) [4, 5], HEOOX0AUMBIX TpeOOBaHUI K
(bu3MUeCKUM KadyecTBaM M CHCTeMaM opraHusma B (exroBanmm [6, 7, 8, 9, 10, 11, 12]. B mauusIit
MepHoJ] TakXke OblIa MPOBEICHA NEPBHYHAS 3alKCh TOKa3aTelied ¢ YaCTUYHBIM HCIIOJh30BAHHEM
YKa3aHHBIX TECTOB M 00pa0OTKa IMOJTYYEHHBIX JAaHHBIX C TMPEABAPUTEIBHBIMH 3aKIFOUYCHUSAMHU IS
JAIIbHEUIIIETO MOCTPOSHUS METOAMKH IO Pa3BUTHIO (PU3UYECKHUX Ka4eCTB (PeXTOBAIBIIUKOB.

— Ha BTOPOM 3Tall€ HaMHu ObLI MMPOBCACHO IMCPBUYHOC UCCIICAOBAHUC TCPCH IKCIICPUMCHTOM C
IIPUMEHCHUEM BCEX YKA3aHHBIXTECTOB,

— Ha TpeThbeM pa3paboTaHa U [pPUMEHEHAa METOJMKA IO pa3BUTHUIO BBIHOCIMBOCTU
(eXTOBAIBIMKOB, IPOBEJCHO 3aKIIOUUTENILHOE HCCIeI0BaHHUE TI0CIIE HKCIIEPUMEHTA.

— Ha YEeTBEpPTOM OJTame MpoBoAWIach OOpabOTKa TMOMY4YEHHBIX JaHHBIX C ITOMOIIBIO
CTATUCTUYECKUX METOJIOB.

— Ha IATOM 3Tare MOABOIMINCH UTOTU IIPOBEJECHHOIONIEJarOrMYECKOT0 SKCIIEPUMEHTA.

Pesyabrarsl:

1) Ilo pesynpratam TecTUpoBaHHUA ¢ TnoMolbto crneunpuueckoro tecra FET, nannble
SKCIEPUMEHTAIBHON TPYIIbl HECKOJIBKO MPEBOCXOAT JaHHBIE KOHTPOJIBHOM, HO TAHHBIE OTJIMYUS HE
HUMEIOT CTaTUCTUYECKON 3HAUMMOCTH, KaK 110 BPEMEHH BbINOJHEHUS TecTa, Tak U no YCC k xoHIy
TecTa.

2) Ilo ucXOIHBIM NOKa3aTeNsM S5-CEKyHIAHOIO TECTa OLEHKM MOIIHOCTH MBIIII BEPXHHUX
KOHEYHOCTEH, OOHapyXeHbl CTATUCTUYECKH HE 3HAUYMMBIE OTIWYHS MEXKAYy SKCIEpUMEHTAIBHON U
KOHTPOJIbHOM TPYMIIaMH, TJie BTOpas yCTyMaeT Mo MMOKa3aTessiM.

3) Ilo pe3ynbTaTam MpenCTaBICHHOW METOAMKH y IKCIEPUMEHTAIBHOM Tpynmbl HaOIIOAANNCh
CTaTUCTUYECKU 3HAYMMbIE€ TMOJOKUTEIbHBIE W3MEHEHMs] B NEAArOrMYecKUX TECTaX, OTPaXKAIOLIUX
CKOPOCTHO-CWJIOBYIO HAIlpaBJICHHOCTb BO3JCHUCTBUS METOJUKHA. A Takke, 10 TecraM BuHreir,
crabmiorpaduu, npode Pydbe, y KOHTpOIHHOM TpyIIbl HAOIIOAATUCh OTPUIIATEIbHBIE U3MEHEHUS,
TOI'/Ia KaK y KCIEPUMEHTAIbHOM IPYIIbl JaHHBIE MOKA3aTEIN COXPAHUINCH.

OCHOBHBIMM  BBIBOJAMM JIaHHOTO HCCJEIOBAaHUS SBISIETCd TO, YTO TPEHUPOBKU C
OTATOLIEHUSIMU (B BHJI€ TUMHACTMYECKUX JIEHT) W HHTEPBAJIbHbIE TPEHUPOBKHM B COYETAHUU C
TPEHUPOBKAMU 1O (EXTOBAHUIO BIMUIM Ha MOAJEp)KaHUE aHAa’POOHBIX M a’pOOHBIX MOKa3aTesel
AKCIEPUMEHTAIbHON Tpyninbl. B IpOBeIEHHBIX HAMH MPEABIAYIINX UCCIEI0BAHUSIX, KOTOPHIE BBILLIN
3a paMKH 3TOM paboThl, 00CYXkAajJoCh TO, KaK YHIPa)KHEHUS BBHICOKOW MHTEHCHUBHOCTH BJIMSIOT Ha
KOMITO3UIMIO TENa, & TakKe, KaK I0Ka3aTelu AEMOHCTPUPYEMON CIHOPTCMEHAMM MOIIHOCTH TECHO
CBSI3aHBI C MBILIEYHOW MACCOM.

B cnyuyae KOHTpOJIBHOM Tpynmbl MNPOU3ONUIA 3HAYMMbIE OTpPULATEIbHBIE H3MEHEHUS B
MOKa3aTeJsIX aHadPOOHON MPOU3BOIUTEILHOCTH PYK, CTabmiorpaduueckux IMoKa3aTesix U Tmpooe,
OTpa)karollel aJanTalMOHHBIA OTBET CEepJEYHON MBIl Ha HArpy3Ky, a Takke HaOI0IaloTCs
MOJIOKUTEIbHBIE N3MEHEHUS B TIOKa3aTelsIX )KUPOBOM Macchl Tefa.

3akuouenue: B mpesicraBieHHol paboTe MOKa3aHO MOJOXKHUTENbHOE BIMAHUE 12- HenenbHOM
AKCIIEPUMEHTAJIbHOW METOAMKH Ha (U3NYECKYIO MOATOTOBIEHHOCTh CHOPTCMEHOB-(EXTOBAIBIINKOB
IPyIIIbl CHOPTUBHOTO COBEPILIEHCTBOBAHMS MAaCTEPCTBA B IIOArOTOBUTEIBLHOM IIEproe. Mbl MOKa3aiu, 4To
JaHHasi METOJMKa B paMKaX CTaHIapTHOTO TPEHHPOBOYHOIO IMpoIiecca MO3BOJISET (HeXTOBAIbIINKAM
KaK COXpaHWUTh, TaK W YIYYIIUTh CBOM CKOPOCTHO-CHJIOBBIE CIIOCOOHOCTH M KOCBEHHO MOXHO
TOBOPUTH O MOAJEPKaHUU (YHKIIMH CEplIeYHO-COCYAUCTON cucteMbl. [lomydyeHHble JaHHBIE UMEIOT
MPAaKTUYECKOe 3HAYEHHUE, YTO TOBOPUT O HEOOXOAMMOCTH HX ydeTa B TPEHHPOBOYHOM IIpOIEcce
CHOPTCMEHOB-()EeXTOBAJIBIIIMKOB, @ HIMEHHO: TPEHEPHI TOJKHBI YUUTHIBATh, YTO IOMUMO CIEIIHAIbHBIX
TPEHUPOBOK TaK)Ke HEOOXOAMMO BKIIIOYATh CHJIOBBIC, HHTEPBAIbHBIC TPEHUPOBKHU JUISI TOTO, YTOOBI
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CIIOPTCMCHBI MOTJIN KaK Bq)(beKTI/IBHee BBIINIOJIHATH GBICprIe BBITTaJZIbl 3a CUCT YBCIIMYCHUS BKJIa[a CUJIbI
B KHHEMATUKY HX HCIIOJIHCHUSA, TaK M COXPAHIATH pa6OTOCHOCO6HOCTB BO BpPEMsA MHOI'OKPAaTHOI'O
HUCIIOJTHCHUA JaHHBIX l[BPDKGHPIfI.

10.

11.

12.
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PEHTEHUWE NPOBJEMbI CUHXPOHUM3AIIUU OBBEKTOB B
MHOTI'OIIOJIb30BATEJBCKHUX IMMPUJIOXKEHUAX BUPTYAJIBHON PEAJIBHOCTH

Kaxcoinoik Kyanviu Hypoonamynot

Kazmepe /laynem bonamoekynut

Toxoynamoe Amup Epnanynot

cmyoenmul 4 Kypca obpazosamenvroti npoepammspi 6806103 —
«BoluuciumenvbHas mexHuKa u npocpammuoe obecnedeHue
Axmiobunckuil pecuonanvholil ynusepcumem umenu K.I)Kyoanosa
Kazaxcman, e.Axkmobe

AHHOTALUSA

B cratbe paccmarpuBanack npobsiema JOCTHXEeHHs Haubosiee 3PPEKTUBHON CHUHXPOHM3ALUU
O0BEKTOB MEXKy IIOJIB30BATEISIMU Ha CEpBEpe, a Takke oOecreueHUH OecriepeOoitHONH paboThI
0TOOpa)KeHHsI B3aMMOICHCTBHI B MHOI'OIIOJIb30BATEIbCKUX MPUIIOKEHUSIX BUPTYaJIbHON PEalbHOCTH.
JUis CHUHXpOHM3ALMU CEpBEpa MEXAY IOJIb30BATEISIMU B CPEI€ BUPTYaJIbHOM pEaJbHOCTH MMEETCS
MHOI'0 METO/O0B Ul peanu3anuu. s pemeHus: npobiieMbl CUHXPOHM3ALUU B Cpesie BUPTYaIbHOMN
pPEATbHOCTH MO>KHO HCIIOJIB30BaTh Takue cpeiacTBa kak Photon, Mirror, Netcode, Forge Networking,
Normcore. B xoje mpoBeAeHHOro UCCIEI0BaHMs, aHAIM3a U CPABHEHUS CPEJICTB, BBISCHAIOCH, YTO
JUIS 3TOM KOHKPETHOW 3aJauu C MCIIOJIb30BAaHUEM OTPaHMUYEHHBIX PECYPCOB, MOIAXOASIINM METOAOM
apisiercs wiarud Normcore.

KiroueBble cioBa: BHpTyajibHas pealbHOCTb, MHOI'OIIOJIB30BATEIbCKOE IPHIIOKEHUE,
CHHXPOHM3AIIMs, CpeicTBa cuHXponn3anuu, Normcore, Photon, Unity.

BBenenue. B MHOronosib30BaTeNbCKUX IPWIOKEHUAX BUPTYaJbHOM PpEAaJbHOCTH OJIHOM U3
HanOoliee BAKHBIX 3a1ay SIBISICTCS CHHXPOHH3AIMs OOBEKTOB MEXIy monb3oBaremsimu [1-3].
CuHXpoHHU3a1Us MO3BOJISIET MOAJAEPKUBATh €IMHOE U IJIAaBHOE UTPOBOE B3aMMOJEHUCTBUE, COXpaHSsA
LIEJIOCTHOCTh UTPOBOTO MHMpa BUPTYaJIbHOW peanbHOCTU. OHAKO, BHIOOP MOAXO/AIIET0 HHCTPYMEHTA
JUId  peanu3aliil CHUHXPOHM3ALlMM MOXET OBbITh CIIOXHBIM W BBI3BIBATH pSAA TPYAHOCTEH s
pa3pabOTYMKOB.

B nmanHOM  crathe  paccMaTpuBarOTCS  IPOOJIEMbl  CUHXPOHU3alUUUM  OOBEKTOB B
MHOT'OIOJIb30BaTEIbCKUX MPUIIOKEHUAX BUPTYaJbHOM pPEATbHOCTH U MPEJACTABICHBI BBIBOABI Ha
OCHOBE TMPOBEACHHOTO HccienoBaHus. lLlenp uccnenoBaHus cocTOMT B oOecrieueHUM Haubosee
s dexkTuBHON U OecriepeOONHON CHHXPOHHM3AIMK OOBEKTOB Ha CepBepe, a Takke B O0ecredeHUuu
IJIaBHOTO OTOOpa)KEHUS B3aMMOJACHCTBUIM B MHOTIOIOJI30BATEIbCKUX TMPUIIOKEHHUSIX BUPTYaJIbHOU
pEAIBHOCTH.

B OonbumimHCTBE cily4aeB Al KOPPEKTHOM ONTUMHU3ALMU pabOThl cepBepa HEOOXOAMMO MHOTO
CHJI U pecypcoB. BcTpeuarorcss Takue HEIOpaOOTKHM Kak TOTeps IAaKETOB, HEOOXOIUMOCTb
ONTUMU3AINSI TMHTOB M 00ecriedeHre CTaOMIbHON 1 0€30TKa3HOM paboThl XOCTa. Y MHOTHX IIJIaTMHOB
ecTb IpobsieMa TMOKOCTH, M HX MCIIOJIb30BaHHE OTPAHUYECHO KOHKPETHBIMH JKaHPAaMHU IPOEKTOB.
Takue npobnemsr pemraer miarua Normcore [4]. Normcore - ato dpeiimBopk mist Unity, KOTOpBIit
MO3BOJISIET JIETKO JT0OABIATh MHOTOMOJIB30BaTeNIbCKUe (QYHKIMU B UTpbl. OOecneunBaeT IIaBHYIO U
COIJIACOBAaHHYI0 CHHXPOHHU3ALMI0O OOBEKTOB - HUrpokoB. Pacmmpser ¢yHkuumoHampHOCTh Ha XR-
IIPOEKTHI, MO3BOJIAS CO3/1aBaTh MHOIOINIOJIB30BATEIBCKAE WIPbl B BUPTYaJIbHOM M JIONOJHEHHOMN
peasibHOCTH. NOrmcore He TpeOyeT MOCTOSHHOTO pa3pelieHus [UIsl B3aUMOJEUCTBUSA ¢ 00BEKTaMu y
XOCTa, KaKk OOJIBIIMHCTBO IJIATMHOB, TAKUM 00pa30M 3TO MPEJOTBpAIIAET HE JKeJIaTeNIbHbIe OITMOKH Ha
cepBepe Yy UTPOKOB.

Kpowme storo mis pemienus npodaeM CHHXPOHU3AIMH UCTIOIb3YIOT TaKUE CPEJCTBA KaK:

-Photon - mnpemocraBiser HaOop OOJIAYHBIX CEPBUCOB, YIPOUIAIOUIMX pa3pabOTKy W
pa3BepThIBAHNE MHOTOIOJIb30BaTENbCKUX Urp. OH mpennaraeT GyHKINHU, TAKUE KaKk MOAOOp UIPOKOB,
0ajaHCUpPOBKA Harpy3KH U 4aT B pealbHOM BPEMEHU;
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- Mirror - aTo ceTeBasi OMOIMOTEKA C OTKPBITHIM UCXOAHBIM KOJIOM, co3nanHas Ha 6aze UNET ot
Unity. Ona obecnieunBaeT 0a30ByIH0 CETEBYIO (YHKIHOHAIBHOCTh, TAKYH KaK CHHXPOHHU3AIIMs
00nexToB 1 RPC;

- Netcode - 3T0 OOUIMIA TEPMHUH, KOTOPBIA OTHOCHUTCS K KOy, OOCCIICUMBAIONIEMY CETEBYIO
¢byHKUIMOHATBHOCT B Hrpe. OH OXBaThIBa€T TaKUE AacleKThl, KaK CHHXPOHHU3AIUS OOBEKTOB,
MpeAcKa3aHue ACUCTBUHN KiIMeHTa U 00paboTKa OITHOOK;

- Forge Networking - 310 cereBasi OMOIMOTEKA C OTKPBITHIM UCXOIHBIM KOJOM, CO3JIaHHAsS JIJIsI
Unity. Ona ¢dokycupyeTcs Ha MPOM3BOAMTEILHOCTH M MAaCIITAOMPYEMOCTH, Jejiasi €e MOAXOASIIeH
111 TpeOOBATENBHBIX MHOTOIIOJIB30BATENILCKUX UTP.

HyxHo oTmMeTuTh, uTO cepBepa miaruaa Normcore B ctpanax CHI' He cymiecTByeT Ha JTaHHBIN
MOMEHT. M3-3a 3TOro He 4acTo, HO MOSIBJIIOTCS 33A€PKKH MEX]Ty MOJIb30BaTeNsIMH 1 00bekTamMu. Ho
3TO HE MEIIAeT CaMOMY MPOEKTY CHHXPOHU3UPOBATH OOBEKTHI B CBOEM IMPHJIOKEHUU APYTUMHU
METOJIaMU. DTO HEOOXOAMMO OTMETUTh, YTOOBI HE CKJIAJBIBAIMCH OIIMOOYHBIE MHEHUS O PEIICHUU
npo0JieM CHHXPOHHW3allMu Ha JTOM TeppuTopuu. Ha3zoBeMm OHJAlH CEpBUCHI, MOMOTAIOUINE s
pemeHust MpoOIeM CHHXPOHM3ALWH, Takkue Kak NOrmcore - cereBoil IUIarMH U XOCTUHT-CEPBUC IS
pa3paboTKu NMpUIoKeHuH, Takux Kak MoounbHble urpel, MMORPG u npunoxenus XR. [Ipeanaraer
ObICTpYIO Pa3pabOTKy, MPOCTYI0 MAacCIITaOMPyeMOCTh W YIYYIIEHHOE KadecTBO mpoaykimu. Unity
Asset Store wucnonb3yer aiinsl cookie Ans yIydilleHHS OIbITa MPOCMOTPA U TapreTUPOBAHUS
pexiamel. briokupoBka HEKOTOpbIX (haioB cookie MOXKET BIUATH Ha paboTy Ha caiite. [Imardopma
Reddit mis HacTpoiiku MHOrOMoJb30BaTebekoro peskuma VR B Unity ¢ momomipio Normcore.
OnwuceiBaeTcsi yCTpaHEHUE HETONIAZOK, HO IIaru He yka3aHbsl. Dopym oOCyxaeHus mpodiem c
Normcore. Normcore Realtime APl cunxponusupyer o00bekThl B crene Unity s
MHOT'OIIOJIb30BaTeNbCKuX Urp. Mcenonb3yer Room + Datastore API muist ynpasiieHust OAKIIOYEHUEM K
CepBepy U XPaHWIHILEM JaHHBIX.

Martepuanbl u Metoabl. [IpoGiiemMa ¢ cuHxpoHU3anuell 00BEKTOB UTPOKOB MEXIy COO0O0M B
BUPTYaJbHOW  peaJbHOCTH  SABISETCA  OJHOM M3  KIIIOYEBBIX  3a7ad B pa3paboTke
MHOT'OIOJIb30BaTEIbCKUX UTP U CUMYJISATOPOB BUPTyallbHOW peanbHOCTH [5-6]. [lns uccnenoBanus
3TOH mpoOsieMbl OBUTM  HCHOJB30BAHBI CPABHUTENBHBIA aHAIM3 PA3JIMYHBIX TOAXOJOB U
MHCTPYMEHTOB, MpPEJHA3HAYEHHBIX JUI1 00eCHeueHUs] CUHXPOHM3AllUU COCTOSHUS OOBEKTOB MEXKIY
KITMCHTaMHU.

[IpoBeneH cpaBHUTENBHBIN aHAIU3 PA3IMYHBIX MIATGOPM B OMOTHOTEK, MpeIHa3HAYCHHBIX IS
pa3pabOTKM MHOTOMOJB30BATENBCKUX Hrp. BT paccMoTpeHbl Takue TiaTgopmbl, kak Photon,
Mirror, Netcode, Forge Networking m Normcore. OCHOBBIBasACh Ha JOKyMEHTAllMH, 0030pax H
MPAKTUYECKUX TECTaX, OBLIM BBISBICHBI M IPOAHATU3WPOBAHBI OCHOBHBIE OCOOEHHOCTH KaXKHOMH
wiatpopMbl,  BKIIOYas €€  BO3MOXKHOCTH  CHHXPOHH3allMM  OOBEKTOB,  CTaOMJIBHOCTH,
MIPOU3BOJUTENBHOCTh U coBMecTuMocTh ¢ Unity. HebGonbiioe cpaBHeHHE paOOThl CUHXPOHU3ALUU

Normcore u Photon (Pucynok 1 u PucyHok 2):

Puc. 1 Pabora cuaxponuszanuu B Normcore
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I 4

Puc. 2 Pabora cuaxponusanuu B Photon

Normcore - 370 UHCTPYMEHT AJIsi CO3[JaHUSI MHOTOIIOJIb30BaTENIbCKOTO peXUMa B MPOEKTaX Ha
Unity. On obecrieunBaeT ceTeByr0 (HU3UKY, MPOCTPAHCTBA, rOJOCOBOM yar u momuepxky XR.
Normcore aBroMaTuyecKd CUHXPOHU3HPYET OOBEKThI 0€3 KOAMPOBAHMSI, IPEIOCTABISAET HAJIEKHYIO
ceTeByr0 (DU3KMKY U MMOACPKUBACT OBICTPBIN TPAHCIIOPT AaHHBIX HA ocHOBe WeDRTC.

OH Takxe NOAAEPKHUBACT OJHOBPEMEHHOE MOJKIOYEHHE K HECKOJbKMM KOMHATaM U
UCHOJb3YeT XpaHWIUIIE JaHHBIX JJIs CHUHXPOHM3AlMKU COCTOSHHUS UrpokoB. Normcore wumeer
apxurektypy MVC u obnaunyro uHGpacTpyKTypy A MOAKIIOYEHUS K MHOTOIIOJIb30BATEILCKUM
CECCHSIM.

PesyabTaThl. C miaruHoM pa3o0paliuck, TENEeph OCTAIOCh HAMKMCATh CKPUIIT, JJIS TOTO YTOOBI
00BbEIUHUTh BCE KOMIIOHEHTBI, U YCTaHOBUTb HeoOXonumble OubOanorexku. CHayana HE0O0XOAUMO
3aperucTpupoBaThecs Ha miaatrgopme Normcore mius momydeHus gactHoro API kmoda, 94To0OBI ObLIa
BO3MOKHOCTh 3aXOJIMTh B OJUH cepBep nosb3oBatensM. [locae perucrpanuu, MpoBOIUM OOBIYHBIE
NpPOLIEAYPHl CO3/IaHKsI MHOTOIOJIB30BATEIbCKOTO MPHIOKEHUS BUPTyaIbHOW peanbHOCTH B UNity,
no6aBisieM HEOOXOAUMBbIE JUIsl BUPTYAJIbHOM peabHOCTH MJIaruHbl U OMOIMOTEKH, 3aTeM J00aBisieM
Normcore. Ha camoii HacTpoiike mprmioxeHuss 1 NOrmcore He Oy/ieM OCTaHABIMBATHCS, TaK KaK BCE
He00XO0/IMMble MHCTPYKIIMU €cTh Ha caiite. [locne 3amycka mpuioKeHus, T0JKHO Bce 3apaboTarb, U
Tenepb NPUCTYIUM K OCHOBHOM 4YacTH - CUHXpoHHU3auuu. Jlo6aBuM Juisl CIIEHbl OOBEKTHI, U Oyaem
B3aMMOJIEHICTBOBATh C HUMH JJIsl TOT'O YTOOBI MOHATH paboTaeT 11 cuHXpoHu3anus (PucyHok 3).

mgonest  Jobs  Window ey

Puc. 3 O0beKTHI 17151 AEMOHCTpAUK PAOOTHI CHHXPOHHU3AIUH
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3arem [fo0aBnsieM HEOOXOJUMBIE KOMIIOHEHTHI JMJii OOBEKTOB, C KOTOPBIMU HY>KHO
B3auMoieiicTBoBaTh. [locine 3amycka mporpamMmbl BO3HUKAET MpoOJIeMa C 3TUM B3aUMOJIEUCTBUEM, TO
€CTb OOBEKThl HE JABUTAIOTCA C MECTa IOCJEe MX MOJHATHA U OMYCKaHUS. DTO O3HAYAET, UTO JPYTUM
II0JIB30BATCIIAM HEC 6y,[[€T BUJIHO, KaKUC HM3MCHCHHA MBI BHCCIU B 06’beKT. Yr1o0BI HCIIPAaBUTL 3Ty
npobieMy, Mbl cO37JaiuM M J00aBUM KOMIIOHEHT HJsi 3TUX OOBEKTOB. BaxkHO Ha3BaTh CKpUIT
"Request Ownership", Tak kak oH OyneT HanpsMyto cBs3aH ¢ Realtime View.

Bor kakoii ko HyxHO 100aBuTh B Request Ownership:
using Normal.Realtime;
using UnityEngine.XR.Interaction.ToolKkit;
using UnityEngine;
public class RequestOwnership : MonoBehaviour
{
[SerializeField] private RealtimeView realtimeView;
[SerializeField] private RealtimeTransform realtimeTransform;
[SerializeField] private XRGrablnteractable xRGrablInteractable;

private void OnEnable() =>
XRGrablnteractable.selectEntered. AddListener(RequestObjectOwnership);
private void RequestObjectOwnership(SelectEnterEventArgs args)
{
realtimeView.RequestOwnership();
realtimeTransform.RequestOwnership();

by

private void OnDisable() =>
XRGrablnteractable.selectEntered.RemoveL.istener(RequestObjectOwnership);

ks

Puc. 3a /lemoHcTpanus paboThl CHHXPOHHU3AIUH

B wmrore mpobGiiema CHHXpOHHM3AIWU TSI 00BEKTa pellleHa, Tereph BCE IMOJIb30BATEIH CMOTYT
YBUJIETh CTA0MIIbHYIO paboTy, U OTOOpaKeHHE JABMKEHHS, IEpEeMEIICHHsI OOBEKTOB, TUIABHBIE OTKIUKU
OT cepBepa, M 00IIaThCs Yepe3 roiocoBoit yat (Pucynok 3a).

[IpuBenem pe3yabTaThl CPEICTB CHUHXPOHM3ALMU B MHOTOMNOJIB30BATEIBCKUX TPHIIOKEHHIX
BHUpTYyabHOU peanbHoCcTH (Tabmmma 1)
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Tabnuua 1 Pe3ynpTaThl cpaBHEHHUS CPEACTB CHHXPOHHU3AIMU B BUPTYaJIbHON pealbHOCTH

WebRTC | WebSockets eNet Telepathy kep2k

(Normcore) | (Croquet) (Photon) (Mirror) (Mirror)
UDP + - + - +
TCP + + - + -
Fallback
Reliable + + + -
messages
Unreliable + - + + +
messages
TSL/DTLS + + - - -
encryption
Congestion / + + - + +
Flow control
Video/Audio + - - - -
Streaming
Browser + + - - -
compatibility

ITocne aHanu3a U CpaBHEHUS BBIACHSIOCH, YTO JJI ATOM KOHKPETHOH 33/1a4M ¢ UCIOJIb30BAHUEM
OTPaHUYEHHBIX PECYPCOB, MOAXOAAINUM MeToAoM sBisiercs iarud Normcore. Normcore no MEHorum
napameTrpam MOAXOIUT JUIl CHUHXPOHM3AaLUUM OOBEKTOB B MHOI'ONOJb30BATEIBCKUX IMPUIOKEHUAX
BUPTyaJbHOU peanbHOCTU. bonbmiuM 1uirocom NOrmcore siBisiercst ero coBMectuMocth ¢ XR, a kak
U3BECTHO B OOJIBIIMHCTBE CIIy4aeB HEOOXOOUM [UId IOTPY)KEHUS B BUPTYyaJbHOE OKpY>KEHHE.
Nudpacrpykrypa obnaqnoro cepsruca Normcore cOCTOUT U3 TPeX KOMIIOHEHTOB: MaTdyepa, KJIacTepoB
U KoMHart. Jlydmmii crnocod MoHATh apXUTEKTypy oOjauHoro ceprca Normcore - 3TO PacCMOTPETh
IIPOIECC OJKIFOUEHHS K KOMHATE.

O6cy:xnenne. llomydeHHBIE pE3yNbTATHl CBUACTEILCTBYIOT O TOM, YTO HCIOJIL30BaHUE
mwiaruHa Normcore Afisi CHHXPOHHU3AIMHU COCTOSIHHS OOBEKTOB B MHOTOIIOJIB30BATEIBCKOM cpene
BHPTYaJIbHOW PEATbHOCTA UMEET 3HAYUTEIHHBIC IPEUMYIIEeCTBA. B 4acTHOCTH:

1. ABromaruueckas CHHXpoHH3amus: Normcore  oOecreyrMBaeT  aBTOMAaTHYECKYIO
CUHXPOHM3AIHMIO COCTOSIHUS OOBEKTOB MEXKJIYy BCEMH IOJKIIOUCHHBIMH KIUEHTaAMH. DTO CHHMAET
HE0OXOUMOCTb B PYYHOU CHHXPOHM3AIMH U YMEHBIIAET BEPOSTHOCTh OIIUOOK.

2. DddexTuBHOE McTIONBb30BaHUE pecypcoB: [loce aHanm3a u CpaBHEHUS PA3IMYHBIX METOJIOB
CUHXpOHM3aMu, Normcore BBISBICH Kak HaumOojee NOIXOMAIIMK AN JaHHOM 3amadu  C
WCIIOJIb30BAaHUEM OTPAaHUYCHHBIX PECYPCOB. DTO CBHJIETEIILCTBYET O BHICOKOU MPOU3BOAUTEILHOCTH U
3¢ (HEeKTHBHOCTH TUTaTHHA.

3. CoBmectumocth ¢ XR: Normcore o00jamaer COBMECTUMOCTBHIO ¢ XR, 4YTO [elaer ero
UJeabHBIM BBIOOPOM JUISI CO3JaHUS MHOTOIIOJI30BATEILCKUX TMPUIOKEHUH B BHUPTYadbHOU U
JIOTIOJTHEHHOM peaTbHOCTH. ITO OTKPHIBAECT HOBBIC BO3MOXKHOCTH JIJISl Pa3paOOTKH MT'P U MPUIOKCHHH,
UCIOJIB3YIONUX WHHOBAIIMOHHBIE TEXHOJIOTHH B3aUMOJICHCTBUS C MOJIH30BATEIEM.

TakuM 00pa3oM, pe3ynbTaThl WCCIICIOBAHUS IMOATBEPXKIAIOT 3HAYUMOCTh W IMPEUMYIIECTBA
UCIONIb30BaHUsl cpefcTBa Normcore Al CHHXPOHU3AIMH OOBEKTOB B MHOTOMOJIB30BATEIBCKHIX
MIPHIIOKECHUSX, OCOOEHHO B KOHTEKCTE BUPTYAIBHOHN PealbHOCTH M ¢ OTPAaHHYCHHBIMH PECYPCAMH.
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KOBAJIAY KE3IHJAE OHAIPIVIETIH IHIUKI3AT CAITACBIH TYPAKTAHABIPY

Llloken Canxncap Meiiipynt

(IIKOKO ragpedpacvinviy macucmpanmol, Ooinkac Cazvinos am. KapMTY)

Apvicman Hoamonna /laiieipynvt

(mexuuxa eplibimMoapviubly Kanouoamol, ooyenm, IIKOKO kagpedpacvinbly aza oKbimyubslcsi,
ooinkac Caevinos am. KapMTY)

AnHoTanus: by craThsaa mainanel Ka3oanap/IblH carmacklH 6ackapy Moceleci KapacThIPbLUIaIbI,
Oyt Oip JkaFbIHAH KE€H OPHBIH Oapiiay JopeKeci Typasibl aKmapaTThlH TOJBIKTHIFBIHA, CKIHII JKaFbIHAH
KeH JalblHIAy JXOHE OHJIEY KEUIeHIHIH MYMKIHIIKTEpI Typasbl akmapaTtka OaillaHbICTB. by
TOYeNIUTK, €H alAbIMEH, CalaHbl TYpaKTaHAbIPY JACHIeHiH TaHAay >KOHE KEHJl opTamianay
HIapajiapbiH J3ipJiey Ke3iHie KopiHei.

Kinr cesnep: cana MeHeHKMEHTI, maiaanbl Kazoamap.

OHIpINETIH KeH CanachlHBIH TYPAKTBUIBIFBIH KAMTAMAChI3 €TYJIIH MAaHBI3bUIBIFEl TUKI3aTTHI
KeiHHEeH eHJeY MYMKIHIIKTepiHe OailnaHbIcThl (3k00anmay caThIChIHIA) >KOOAlaHATBIH KOCIMOPBIH
YIIiH OCHI KOPCETKIIITI aHBIKTAy KaKeTTUIriH kepcerenmi. llIWkizaT camachlHBIH TYPaKTBUIBIFBIH
apHaiipl ecemKe anyJbpl Tajal eTeTiH jko0alay MIeIIIMICPiHIH calachlH Oenrijiey VIIH OHbI
KaJIBIITACTBIPYIBIH OapIIbIK ACHICHIICpPiH, SIFHU Ta3apTy JKOHE MAibIHABIK KeH)KapilapblHaH OacTan KeH
OpHBIH UTepyIiH OapiblK Ke3eHepi OOMbIHIIA TYTHIHYIIbIFA A€HiH — Oapiay, airy, Tay-KeH JaiibiHaay
KOHE OHJIIPY KYMBICTAPBIH KapacTeIpy Kaxer [1].

Erep maiigansl ka3zbanapablH canacklH 0ackapy MpoOieMachblH KeH OpHBIH Oapiay/bl, Tay-KeH
KOCIMOPHBIH o0anaypl, Maigansl Ka3oamapasl OHIIPYdi, KeH1 JalblHIAy MEH OHJEYyll KaMTHUTBIH
OlpbIHFall MPOIECC PETIH/IE KapacThIpaThIH 00JICAK, OHJIA OHBI JKOOaJIay Ke31HAE SNy IIH THIMILIIT,
Oip >kaFbIHaH, KEH OPHBIHBIH Oapiay Iopeskeci Typalibl aKmapaTThlH TONBIKTHIFbIHA, €KIHIII JKaFbIHAH,
Ken paiibinaay sxoHe KaiiTa eHJEy MYMKIHIIKTEpl Typajbl aKnaparka OaililaHbICThl 0oJlaflbl KEIIEH.
byn Toyenninmik, eH aigpiMeH, camaHbl TYpaKTaHABIPY NEHTeWiH TaHOay >KOHE KEeHJI opTalanay
mapajgapbiH d3ipiey ke3injae kepineni. Omap xep KOWHAybIHAAFhl IUKI3aT CallaChIHBIH OO KaMbIMEH
KOHE KEH CalachlHbIH AaybITKYbIHBIH OHBI OalbITy THIMAUIITIHE ocepiH Oaranay HOTHXKeIepiMeH
aHbIKTanaabl. byn skarmaiija maccuBTeri opOip KOMIIOHEHTTIH Ma3MyHbl JKOHE OHBIH (H3UKa-
XUMHUSUIBIK KacueTTepi OaranaHabl.

KapacTbIpblablll  OTBIpFAaH MOCEJIEHIH ©3€KTUIIMHE KapaMmacTaH, JKepacTbl KEHIIITEpiH
koOamayAblH  KalblNTackaH  ToxipuOeciHae  maiimansl  Kaz0amap  KOPJNAPBIHBIH  CamaibIK
cUnarTaMajapblHbIH MIMKI3aT OHAIPY/l JaMbITy MYMKIHJIKTEpIHE ocepl canaiblK KYpPaMHBIH KaKeTTl
TYPaKTBUIBIFBIMEH TEK jkaHama Typae eckepijeni. CoHbIMeH Oipre keHimrepae, kapeepiepzae, Ken
TMANbIHIAY KOHE OHJIEY KeIICHEpiHe Maiaaibl Ka30auapAbplH calachblH OpTallalaHabIpy TIKIpUOeCi
KMHAKTANJbl, TEOPUSUIBIK JKOHE  OKCIIEPHUMEHTTIK  3epTTeylepliH, COHJai-ak  KeHaepni
OpTamaaHAbIpyFa apHaJFaH TEXHUKAJIBIK KypalgapiAbl jkacay OOWBIHINA K00aiay-KOHCTPYKTOPIBIK
o3ipiieMenepiH endyip Kejaemi OpbIHIAIbL.

’KobanwsiH Tay-keH OeliriHiH OapibIK HEri3ri OemiMaepi OoMbIHIIA KaOBUITAHFAaH MICHIIMACD
OHJIIPIIETIH KEH CalachbiHBIH TYPaKThUIBIFBIHA ocep ereni. COHIBIKTaH, COHJal-aK KaJbITaCKaH
xoObanay ToxipuOeciHe cyiieHe OTBIPbIN, XKO0O0aHBIH 9pOip O6JIiri MIMKI3aT canachblHbIH TYPAKThUIBIFBIH
©3TepTY/IIH MYMKIH HYCKallapblH KapacThIPybl KEPEK.

XKobananatelH amry cxemachl OHIIPUIETIH KEH CalachlHbIH TYPAKTHUIBIFBIH apTTHIPAThIH
TEXHOJIOTUSUIBIK IIeHIiMaepAl ke3eyre Tuic. KeH opHbIH UrepyAiH YThIM/IBI TOPTIOiH aHBIKTAY MiHAETI
ayTOIICHSl CXEMAaChlH TaHJayMeH THIFbI3 OaimaHbpICThl. ONapIblH OpKaHCBHICBIHBIH JKaJIbl OHAIPYTe
KATBICY YJIeCIH aHBIKTAWTHIH IIaXTa aTKaOBIHBIH JKEKeJereH KeH OpbIHAApBhIH HeMece OOINIKTEepiH any
KE3eKTUIII OHIIPUIETIH KeH CallachIHbIH TYPAKTBUIBIFBIHA aUTapIIbIKTal ocep €Teadl, OUTKeH1 SpTypIIi
KEH OpBIHIApbIHAH OHIIPY KOJIEMiHIH apaKaThIHACKHI JKaJIbl KCH aFbIHBIHBIH CAlaChIHBIH ayBITKybIHA
ocep eteni. KenimTi maiimanany mporecinie Tay KeH MacCaChIHBIH Carachl KeH KeH OPBIHJIAPBIH UTEPY
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TopTiOiHe Ae OaitmaHbICThI [3].

bip perTik KeH)Xap arbIHIApbIH apajlacTbIpy apKblLibl CalaHbl TYpakTaHIbIpy Oall xoHe Kenei
KCHJIEP/IIH KOpJIapblH OipKenKi eHaAeyai mapTraiiapl. Ta3apTy KYMBICTaphl MPOIECIHIE KeHI JKaIIbl
Ka3yZbl *KOHE MaKCUMaJlJbl apajacThIpy/ibl KO3IeHTIH Urepy KyienepiH KoiJaHy (JKEKUHI Ke3lHJe
yCaK ycakTay, KeHJl JKaIIbl KeH alHaIbI oTy Ka3OamapblHaa opTYpii KeHKapjapAaH XKUHAKTAY),
KEpacThl KOJNITiH opTama pexumiae Oackapy, OyHKepJepaiH CHIMBIMABUIBIFBIH apTThIpy. Keni
MacCHUBTEP/IiH KypaMmbl OOibIHIIA OIpTEKTI Maigansl KOMIIOHEHTTEpIH Maiiianany kesinae, O6acka na
TEH >Kar/aiyiap/ia MKKi3aT TYPaKThUIbIFbIH TOMEHIETIECTEH OHAIPY KapKbIHIBLIBIFBIH KEHXKapJapIblH
OHIMJIUIITIH apTTHIPY KOJBIMEH apTThIpYFa 00Ia bl

Ken opHbBIH wurepy TopTiOi >XKOHE KEHII aly TOCUIl HUrepy >KYHeCiH TaHJayMEH ThIFbI3
OaiTaHBICTHI.

Ka3z6a 6ipiiri merinae KeH/ Il )KeTKi3y TOCIiH, KyJlaFaH KeH/I IIbIFapy PeXUMiH, KEHKapapablH
OHIMJILIITIH, KEH MacCUBIH Oy3y OfICiH, KOHJAMIIMOHEp OOJIriHIH MOIIEPiH Kobajlay KOHE €CelTey
CHSIKTBI TEXHOJIOTUSJIBIK MAcelesiep Urepy KyiesepiH TangayMeH OaitnmanbicTbl. KeH Ka3y ywackeci
IIeTIHJE KEHXKapJiapJAaH KEH Tycipyre IeWiH KeHJl JKeTKi3y CXeMachl MEH TOCUIl HETi3Ti KOk
MarucTpanbJapblHa TYCETIH KEH CalachlHbIH aybITKYbIH aJJbIH ajla aHbIKTalbl, OyJ KEeH Kazy
YYaCKECIHIH KOHTYPBIHJAFbl KCH MACCHUBIHIH TeTEPOTCHIUIITIHE JOHE OHBI OHJICY CaThICHIHA
OaiimaHbICThl (KeCy, Kecy, Ta3a KeH 6OHMAIpy, CYWBUITBUIFAaH KeH eHAipy xoHe T.0.). Erep Ttay
KBIHBICTAPBIHBIH OpKAHCHICH OipHemie OeTkeiyiepre KbpI3MET €Tce, OHAa Oip pyna arbIHIApbI
aparacajpl, OYJI IIbIFapbLUIATHIH KEHHIH CalallbIK KypaMbIHBIH OeNTisi Oip TeHEeCTipiayiHe dKeme/Ii.

Konmummonepain Memmepi KEHIOI OKETKI3y KOHE TachIMaigay HpoIeciHie TaOuru
apanacThIpyAblH KAPKbIHIBUIBIFBIH aHbIKTaNAbl. IlIbIFapplaTblH KEHHIH camachlH TYpPaKTaHIBIPY
TYPFBICBIHAH KOHAMIMOHEP OOJNIriHIH MeJIepiH a3alTy YCBHIHBUIAAbl, OWTKEHI TEXHOJIOTHSIIBIK
orepalusuIapabl OpbIHIAY Ke3iHe ipl KeHJEep/l apanacThIpy ic Ky3iHae O0JIManIbl.

Ken opHbIH urepyiH KYHTi30€JiK *KocmapiapblH jkacay Ke3iHJe KeHxapjaap MeH KabaTTapabiH
CaHbIH aHBIKTAy, OHIIPUIETIH KEHHIH CalachlH >KOCMapiay, >KepacTbl KeJIriH OacKapy TacuIAepiH
TaHjay, COHAAW-aK CbIHAY oJiCTEpiHe, >KepacThl OyHKEpJepiHIH ChIMBIMIBUIBIFBIHA XOHE T. O.
OaiiyTaHBICTBI MaceNeNnep/il Henry Kaxer.

bip Mesringe kyMmbIc ICTEHTIH Ta3apTy KeH)KapJjapbIHbIH CaHbI XaJllbl I1aXTa aFbIHBIHJAFbl KEH
CamachlHBIH ayBITKy JEHIeHIH ajjblH-ajla aHBIKTAUTBIH MaHbI3ABl (aKTOp OOJBIN TaObLIAJIbI.
Kenimreri keHxkapiap/blH CaHbl HEFYPJIbIM Kell 0oJica, OHAIPIIEeTIH KeHJIEP/IiH CalachIHbIH aybITKYbI
COFYPJIBIM a3 OoJajsl [2].

XKepacTtbl kemirin Oackapy KepacTbl OyHKepiiepiH Oeyiek Oepy Ke3iHAE KaKeTTl KeH
TUMOCOPTHIMEH YaKTbUIbl THEYJl JKOHE OHbl OlpblHFall arplHMEH Oepy Ke3iHzae OapblHIIa
apanacTelpyabl KamTamacbl3 eryre Tuic. CoHFbICHI Oail 'koHe Kenei keHuepi Oap Kypampaap Oip
yakKbpITTa KeJIreH Ke3Je HEri3ri jKepacTbl OyHKepiHE OCBIHJAN KONIKTI YHBIMIACTBIPYMEH MYMKIH
00J1aThIHBI OENTiIi.

Ken keHiHeH ckunTepre naediHri OYyKiT Ti30€KTeri jkepacTbl OyHKepiepl Y3IIKCI3 9peKeTTiH
Heri3ri apanac OyblHBI Oonblll TaObuTaAbl. Opramma Kod(p(GUIMEHT KeHIl apanacThIpaTbiH OelceHIl
KOJIEMHIH YJIFAIOBIMEH MOHOTOHJBI TYpPJI€ ©OCETIHI aHBIKTAJIIbl. OHIIPUIETIH KEHAEPIIH CcanachbiH
ChIHAY TOCUIIepl KOHIUIIMOHEpIIeHOeTeH KeHIep/i YaKThlIbl aHBIKTayFa JKOHE OJIapJIbIH KEeH aFbIHBIH
BIIBIPATybIHA JKOJI OepMeyre, CoHJlai-aK OepiieTiH KeHAEPAIH CarachblH aybIChIM CalbIH JKOHE TOYJIIK
calfbIH peTTeyre MyMKiHIK Oepyi THic.

Ocplnaiiia, eHAIPUIETIH KEHHIH canachlH TYpakKTaHABIPY JKOHIHAErl Iic-mapajap MeH
orepanusUIap KelleHi KeHill )K00aChIHbIH Tay-KeH OeniMiHae apHaiibl Kapanysl THic. LIIbFapbuiaTeiH
IIMKI3ATThIH ~ CalachblH TYPAKTaHIBIPY MOCEJeNepiH OHIIpYy TEXHOJNOTHSUIBIK —IPOLECTepPiHIH
epeKIIeNiriH, KEeHJAl AalblHay TpOLECTepiH XoHE KeHAl 0acKapy oNIICTepiHiH epeKIIeTiKTepiH
€CKepeTiH OipbIHFal TOC1T HET131H/e FaHa TUIM/II IIenTyre O0aIbl.

Anaiina, MyHIail 3epTTeynep/iH Jepekrepi Oi3/iH eniMi3fe eHJipicTe JKEeTKUTIKTI Jopexene
KoJAaHbIMalibl. MyHBIH ceOenrtepiHiH Oipi-urepyaiH OacbhlHIa TaljanmaHyra O€piIreH KeH
OpBIHAApBIHAA Oail KeHJEepAiH eayip Kopbl Oonaapl. Amaiina, )KYMbIC iCTEreH cailbiH 0ail KeHaepaiH
MeJTIIepl KypT TOMEHACH I dKoHE alaM3aTThIH OPTYPJIl Maiaansl Kaz0anapra JereH KaKeTTUTIr yHeMi
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apThin Keneni. J{om ocklHIal 3aHIBIIBIKTEL ATIBICAl KOPFACKIH-MBIPBIII K€H OPHBIH UTEPY NEpPeKTepi
OolipiHIIIA Kepyre Oosanpl. Onap KYMBICTapAbIH Kep KOWHayblHA TYCyiHE Kapail KeHAepAeri MeTal
KYPaMbBIHBIH TYPAKThI TOMEHICYiH Kopcereni. 1969 xpuinan 1979 xeuira AediHri Ke3eHae KeHAepAerTi
MeTaJlJT KypaMbl JKbUT CaiiblH KOPFachlH OOWbIHINA 6% - Fa >KoHE MBIphILI OolbIHIIA 4% - Fa TOMEHIE/I].
1958-1978 xpuigap apanbiFbiHIa KOMOMHAT OOMBIHIIA KeH eHIipy 43% - ¥a ecTi, TayapibIK KeHAET1
MeTaJll Kypambl 3,2 ece TOMEHJell, MEeTalJbl KOHLeHTparTapra mbirapy 37% - Fa KbICKapibl, ai
OJIapIbIH ©31HJIIK KYHBI 2,5 ece ocTi [4].

OpramananplpyIblH TEXHOJOTUSIBIK TUIMIUII €Ki KOMIOHEHTTEH TypaJbl — CTATHUKAJIbIK
KOHE IMHAMUKAJIBIK, OJlap camachl3 KEHAEpAl OeHJAey Ke3iHie maiifa OOoJaThlH CTATHKAIBIK >KOHE
IUHAMHKANBIK IIBIFBIHIAPIBIH TOJBIK HeEMece ImiHapa eTenyiHe OainanbicThl. CTaTHKAIBIK
IIBIFBIHAAP Oackapy OOBEKTUIePIHIH CBI3BIKTHIK OOBEKTOBCTITIHE JKOHE CalallbIK KYpPaMHBIH
©3TePrillTITIHIH CTaTUKAIBIK CHIATTaMallapblHa (IMUCIIEPCHUs, aybITKy CTaHAApPThI JKOHE T.0.)
OaifTaHBICTHI. JIMHAMUKAIBIK-TIPOIIECTIH CBI3BIKTHIK CBOWCTITIHEH J€, CalachIHBIH ©3TeprillTiriHIH
JUHAMHKAIBIK KacHEeTTepiHeH A€ (KOPpesMsUIbIK (DYHKIUS, CHEKTPIIK THIFBI3IBIK) JKOHE Oackapy
oOBeKTiNepiHeH (MbICABI, HETi3r1 MpOIECTepAiH Hemece backapy apHalapbIHBIH Kelniryi, 6ackapy
QJITOPUTMI JKOHE T.0.) TYBIHIANIBI.

Ken camacblH TypaKTaHIBIPYIBIH TEXHOJOTHSIIBIK dcepi 0abITy KaJABIKTApPBIHIAAFEl Kypamiac
O6MIKTIH KYpamblH a3aiiTy, JeMeK, KeHHIH Oip TOHHa KOHIIEHTPAaTKa IIBIFBIHBIH a3alTy apKbLIbI
KepiHeni [5].
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OPTAJIBIK KABAKCTAHHBIH KAH COPFbIIII MACAJIAPBIHBIH
(DIPTERA, CULICIDAE) TYPJIK KYPAMbI MEH 9KOJIOT'USICBI

Hypmacoea Apoak Ynvikoexoena

AHHOTAIUA

3eprreynin Makcatrbl - Opranbik KazakcTaHHbIH MacalapblHBIH TYPJIK Kypambl MeEH
HKOJIOTHUSICHIH 3€PTTEY.

Marepuanaap men aaicrep. 3eprreyiep 2023-2024 xxpuinapsl Opransik Ka3zakcTanmarsl TaObIH
KBUIKBUIAPBI MEH 1pi Kapa MalAapbIHBIH >KalbUIbIMAApbIHAa Kyprisingi. Kan coparbiH macamapabig
epeceKTepiHiH caHbIH (hayHAIBIK KUHAY JKOHE €CelKe aly >KaHyapiapra alblHOAIbl KallIbIKTaphl Oap
SHTOMOJIOTHSUTBIK TOPJIBIH KOMETIMEH KYPri3iiii, Oy peTTe MacaiapAblH KONTIriHIH opTamia HHISKC]
CaHHBIH MayCBhIMJIBIK JMHAMHUKACHIH 3epJeney ke3inae 10 KaitagaHyslH ceri3aik Top apksiibl 10 per
XKOHE OCJICCHIUTIKTIH TOYIIKTIK PUTMIH 3epTTey Ke3iHAe 5 KaUTallaHy1aH eCeTeN i,

Hormkenep :koHe TtankblLiay. Oprtaneik Kasakcramnan Anopheles, Culiseta, Aedes nen
aranathlH 3 TybicKa »karaTbiH Culicidae TYKbIMIACBIHBIH KaH COPFBIII MacajlapbIHbIH 15 Typi
TaObLIIbl. AEJES TYBICHI MacajaapblHbIH JICPHACUIICPIHIH OMOTONTHIK MOMYJISAIUICH 74-126 nana/m?
Kypaiiibl. MaMbIpIbIH OipiHII OHKYHIITIHIE aaFaliKbl MacaiapabiH 00ybl aTan eTudi. JKammai ka3
KE3€H1 MayChIMHBIH YIIIHII OHKYHIIT1HEH MIUIAEHIH eKiHII OHKYHIIT1HIH OpTachlHa JeiiH OalKalbl.
Macanapapig 6ip MaycbiMAa Ka3AblH >Kalambl Y3akThiFbl 121-124 kyH Oomnabl. MayChIMHBIH YIIIHIII
OHKYH/IITHEeH IIIIEHIH eKIHII OHKYHIITIHIH OpTachlHA JEHIH OpMaH >KalbLIBIMBIHAA KaH COpAaThIH
MacaJlap/IblH YITYbI TOYIIK OONBI KaJFacabl.

Kiarrik ce3mep: xan copreimn macamap, Anopheles, Culiseta, Aedes (Ochlerotatus), daynansik
KHMHAK, TYPJIIK KYpPaMbl, S3KOJIOTHSL.

Optanbik KazakcranHblH aymarbl - 398,8 MbIH mIapiibl MaKbIpbIM. Xankbl - 1 728,7 MbIH agam.
XanblK THIFBI3ABIFEI-01p HIapuibl kujomerpre 4,5 amam, 86% Kamamap MEH KEHTTEpAE TYpPaJbl.
Opranblk KazakcraH-TaOuFu GalabIKTBIH Ka3blHAachl. MyH/1a KeMip eHAIpY JKoHE XUMHs eHepKacioi,
Kapa oHEe TYCTI METAILTYPTHsl, MallIMHA )Kacay, KYPhUIBIC HHILyCTPHUSCHI OPTAIBIKTaphl OpHAJIACKAH.

Opranbik Kazakcran-Kazakcran PecnyOnuKachlHbIH 3KOHOMUKAIBIK-TEOrpaUssbIK alfMarbl.
KananpiH TypakThl TYpreIHAApBIHBIH caHbl 1 385 533 amamasl Kypaiabl. 1997 KbpUTFBI OKIMIIUTIK-
ayMakThlK pedopMmasaH KeWiH OHBIH KypaMblHa oOpTaiblFbl KaparaHipl KajachlHJla OpHaJlaCKaH
ipinenaipuiren Kaparanasl o6sbichl, bankam xone 1997 xbuira geiiin Opranslk Kazakcranra
TaparbutFaH JKe3kaszran oOmbickl Kipai. Amaiiga, 2022 »xputbl eHipaiH Oateic Oemirinae Kacbkim-
XKomapt TokaeBTbiH XKapnbirbiMeH opTaibiFbl JKe3kaszranna ¥ibiTay oOJIBICH! KYPBUIZIbI, OCBl K€3/1€H
6acran Opraneik Kazakcran eki o6mbicThl Oinmipeni. Opranelk KazakcTaH 3KOHOMHKACHIHBIH
HETI31HA€ JOCTYpJi TYpAe: Kapa >KOHE TYCTI METAJTyprusi, MallldHa >kacay, Maj IIapyariblIbIFbI
KaTelp. ARMaKTBIH JaHAmAa(TTapbl CONTYCTITHAEe KypFaK Ka3akThlH ycak IIOKBICHI, OHTYCTITIHAE —
Bbankarn kesiHiIH CONTYCTIK jKarajlayblHa TIPEJTeH Jajla MeH IIeJIEUT xepiep. O3eH xkelici KeJel )KoHe
Cybl a3. AWMaK XaJKbIHAa €Ki HEeri3ri 3THOC — Ka3aKTap MEH OpbICTap, Keilip Oacka XalbIKTapblH
(Ykpaunzaap, Kopeiiep) KaTbICybl OaliKaiabl.

Opranbik KazakcTaHHBIH KIMMaThl KypT KOHTHHeHTan sl Kpicta Temneparypa 45-50 °C assra,
an xkazna 40-45°C xereni. OpTanbIKTBIH Ka3bIK OeJiri alMakThIH OChI OOIITiHAE KATThI JKeIal Jie
oimipeni. XKayblH — MIANIBIHHBIH KBULIBIK MeJiepi ogerre a3-250-300 MM, eH ke0i xazna. JKasrel
KE3€H VIIH KYpPFakKIIbUIBIK TEH Kyprak »xen xui keszfgecemi. Kap 125-175 kyH »xataabl, Kap
KaMBUIFBICBIHBIH OpTaia Kyatsl 15-30 cm [1] .

KaHn coprbil ®oHIIKTEpAiH OMOTONTAPbIHBIH KONTIr jKoHE 1pi KOPEKTEHIIPTrilll sKaHyapapIbIH
00JTyBI KaH COpPaThIH KOHIIKTEP/IIH JaMybl YIIIIH OHTANJIbI JKaF/Iai KacanIbl.

KopramkblH KOpBIFbIHIA MacalaplblH (ayHachlH 3epTTey Ke3iHae 6 Tyblc >koHe 12 TypreH
Oapieirbl 8224 nana maca >xuHaNIBL. JKaHOBIPIIBI MaychiMIa Macaiap 1,6 ece Kem YCTalbl, al Typiep
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caHbl eKi ece ocTi. XKabalbl KycTapabl 1a, afaMaap/bl 1a TICTEUTiHI Oenrin 6 MeIUIIMHATBIK MaHbI3 bl
TYp >XuHaIIBL: An. messeae, An. clavigerAedes (O.) monchadskyi Dub., Ae. (O.) stramineus Dub,
Aedes vexans.

KockaHaTThl KaHCOPFBIII KOHAIKTEPAiH MIa0ybUIIIBUIAPBIHBIH (hayHAIBIK )KUBIHIAPHI MEH CaHBbIH
€cerKe ayly ka3 Me3TUIiHAe MacaiapAblH OCJICEHAUTITT KOFaphl caraTTap/ia OHKYHIIKTE €Ki PeT JKoHe
op €Ki carar caifblH Oip MaychIMa €Ki peT Kypri3iadi [2].

Kan copatbiH Macanap/bIH €peceKTepiHiH CaHbIH €CeTKe ajy YIIiH albIHOAIbI KalIIbIKTapsl 0ap
SHTOMOJIOTHSUTBIK TOp TalJajdaHbUIIbl, Macallap[blH OpTalia MeJIIEPiHiH HHIEKCI MayChIMJIBIK
CaHIBIK JMHAMHUKACBIH 3epTTey Ke3inae 10 KalTamaHynaH TOYJIKTIK OEICEHAUTIK PUTMIH 3epTTey
Ke3iHJe 5 KalTtananygaH ecentenui. MacanapaplH KenTiriH anbikTay kesinge ®.A. CKpUITYeHKOHBIH
KJ1accu(PUKAUACH KOJIJAHBUIIBI, OFaH ColKec ycTeMAiK mHuekcl 15% — maH acaTeiH Typiep 6achiM,
cyOAOMUHAHTTHI TYpep — 5-15%, cansl a3 — 1-5% sxoHe cupek ke3zaeceTin Typiaep-1% - gan a3 [3].

MacanapaplH TypJepiH aHbIKTay aHBIKTAMAJBIK KecTelep OoiibrHmma xypriziiali. Ky caiibia
XKazJbIH OapibIK Ke3eHIHAE KOHIIKTep KyHiHe ymr peT (7, 13 xone 19 caraTta) METEOPOJOTHSIIBIK
JepeKTepal Tipkeai. Aya TemrepaTypachl MEH bUIFAIBUIBIFBI ACTTHPAIUSITBIK ICUXPOMETPMEH, JKEIJIIH
xpurmamabiFel — ACO-3  aHeMOMETpIMEH, aTMOC(EpabIK KbICBIM — 0apoMeTp-aHepOUIIICH,
OyrTThUIBIK — 10 GanaplK mkana OobIHIIA KO30€H, KayblH — IIAIIBIH MOJIIIePi->KaHObIP eJIIIeTIiIIIeH
OJILLIEH 1.

biznin OakputaynmapeiMbI3 OOWBIHIIA MacajapAblH Ka3JblH TOMEHT1 Temmeparypa meri 16°C,
oHtainsl 29-31-C, an temmeparypa 25°C-TaH XKofapbl KOTEPUIT€HIIE OJIApJAbIH OeJICeHIUTIriHIH
Texenyl Oalkanapl. MacanapIelH €H YJIKEeH OCJICEHIUIIr THIHBII aya-palbiHaa Oenrineneni. XKemmaiH
KBUIIAMJIBIFBI 2-3 M/C-TaH acKaH Ke3Jle MacaJlapJIbIH CaHbl a3aijibl. 4-6 M/C KbUITAMIBIKTaFbl KaTThI
KEJ KOHJIKTEP/iH TOJBIFBIMEH KOWBUIYbIHA OKemai. MacanmapAblH €H YJIKeH OelICEeHAUIIrT ayaHbIH
CaJIBICTBIPMAJIBl BUTFAJIBUIBIFBIHAA 45-92% Oo0yiapl. BYITTHI JKbUIBI aya-paiiblHIa Macajap KYHII3Ti
yakpITTa €H Oescenni Oonapl. benceHaimikTiH ToMeHIeyl TYHI1 jKOHE KYHII3T1 yakbITTa OaiKaiasbl.
AyaHBbIH CAJIBICTBIPMAJIbl BUTFAJABIIBIFBIHBIH OHTAUIIBI MOHIEP] 45-92% apanbIFbiHaa 005

Kan copreim macanap Opranbik KazakcTanna keH TapairaH oHE aJaMJap MEH jKaHyapiapra
KayinTi MHBA3UsUIap MeH WHOEKIUsIapIbIH TaChIMAIAyIIBICHI OOJIBIT TaObIIaABI [4].
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PA3PABOTKA UHHOBALIMOHHBIX METO1OB OBECIIEYEHMA1
NHO®OPMAIIMOHHOMU BE30OITACHOCTHU B YYEBHbBIX OPTAHU3ALIUAX YEPE3
INPUMEHEHME KPUIITOCUCTEM

Cazvinmaii Bipycan Tanzamynel,

Kokwemayckuit ynusepcumem um. Il Yanuxanosa, 2. Koxwemay
K.¢h-m.H., Ooyenm Paumobexoe Kenoeoai Kanaoovinosuu
Kokwemayckuu ynusepcumem um.I1l. Yanuxanosa, 2. Koxwemay

Hayko#i, wu3yuaromell MaTeMaTH4ecKMe€ METOJbl  3allUThl HMH(pOpMALMKU IyTeM  ee
npeoOpa3oBanusi, sBIseTCs KpunToiorus. Kpunronorus pasgensercs Ha JBa HalpaBICHUS —
kpunrorpapuio u kpunroaHanus. Ilox kpunrtorpadudeckoil 3ammroil MHMOpMALMM HOHUMAETCS
Takoe TpeoOpa3oBaHME WCXOMHOW WH(GOpPMAMK, B pe3yJlbTare KOTOPOTO OHA CTaHOBHTCS
HEIOCTYIHOM JJIs1 O3HAKOMJICHHMsSI M UCIOJb30BAHUSA JIMLAMH, HE MMEIOLUIMMH HA 3TO HMOJHOMOYMM.
Llenpto cxatus sBISETCS COKpanieHne o0bema nHpopmarmu. Lenpro cxaTus SBISETCS COKpALICHHUE
oobema uHpOopmanuu. CxaTtas uHOpMaALUs HE MOXET ObITh NMPOYMTAHA MM MCIIOJIb30BaHa 0Oe3
oOpatHOoro ee mpeoOpa3oBaHUS. YUWTBIBas JOCTYMHOCTb CpPEICTB CXKaTHs ©  0OpaTHOTO
peoOpa3oBaHusl, 3TH METO/bI HENb3sl pacCMaTpUBaTh KaK Ha/IEKHbBIE CPEJCTBA KPUITOIpapHUECKOro
npeoOpazoBanus uHpopMmaruu. CoJepkaHueM Ipolecca KOIUPOBAHUS WH(POPMAIUU  SIBIISICTCS
3aMeHa CMBICIOBBIX KOHCTPYKIMH HCXOIHOW HH(opManmuu (ClI0B, NPEAJIOKEHUH) KOJaMH.
KomupoBanue wHpOpMammu I1eiaecooOpa3HO MPUMEHITh B CHCTEMaxX C OTPaHHUYCHHBIM Ha0OpOM
CMBICIIOBBIX KOHCTpYKLUH. Takol BUJ KpUnTorpaguueckoro npeodpazoBaHus IPUMEHUM, HaIpuMep,
B KOMAaHJHBIX JIMHMSX aBTOMAaTU3MPOBAHHBIX CHCTEM YympaBieHusa. HenocraTkamu KOJIUPOBaHMS
KOH(QUIEHIMaNbHO HH(OpPMaLUKU  SBISETCS HEOOXOAMMOCTh XpaHEHHs] M  PaclpOCTPaHEHHS
KOJMPOBOYHBIX TaOJMIl, KOTOpbIE HEOOXOJUMO YacTO MEHATh, YTOObI M30€XaTb pPacKpbITHS KOIOB
CTaTUCTUYECKUMHU METOJIaMU 00pabOTKM MEepeXBAau€HHBIX COOOMIEHHH. Y Kaxaoro (pusndeckoro u
IOPUINYECKOT0 JIMLA eCTh pa3iauyHas nHpopMmanus. IT0 MOTyT ObITh GoTorpaduu Ha KOMIbIOTEpPE,
TeneoHe, yaThl B MECCEH/KEepax M JMYHbIE CTPAHUIIBI B COLMAIBHBIX CETSAX. B opraHmsanusx 3to
JaHHble 0 OyXraiarepuu, 6a3bl KJIMEHTOB U JIMYHBIC Jlea COTPYAHUKOB KommaHuu. OCHOBHas 3aj1a4a
MH(POPMAIIMOHHON 0E€30MacHOCTH — HepachpocTpaHeHrne KoHuaeHuaapHoi uHpopMmanuu. [l
3TOr0 HEOOXOJUMO MOHUMATh, YTO U3 ce0s MpeAcTaBiIseT HHPOpPMaLMOHHAs 0€30MacHOCTh M KaKoBa
ee uenb. HWHdopmannoHHas 0e30macHOCT, 3TO COXpaHEHHME W 3aluTa  HMHpOpMauu U
NoJIIep KUBatOLIel ee MHPPACTPYKTYpbl OT HECAaHKIIHOHUPOBAHHOTO JIOCTYTIA, C LIEJIbI0 €€ XMUIEHHUS,
MoaupuKanuu uian yuuuroxenus. [lepeueHb ocHOBHBIX Mep obecrieuenust b
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Kpunrorpaduueckas 3amura nanubsix. Kpunrorpadus oninH U3 caMbIx
HA/ICKHBIX CIOCO00B 3alUThI. [l peanu3anuu Kpunrorpadhuyeckoi 3amuTbl
UCIOJIb3YIOTCSA METOIbI MG POBaHUs HH(OpMaLUKU AJis o0ecreueHus
KkubepOe3onacHoCTH npeanpusatus. Kpunrorpaguueckue 3aluTHbIE METObI
MIPUMEHSIIOTCS B Pa3JIMYHBIX OTPACIISIX ACSITEIbHOCTHU I XpaHEeHus, 00paboTKH,
nepeaayy MHGOPMAIMH MO CETSIM CBSA3M U HAa BCEBO3MOXKHBIX HOCUTeNsX. J{Jst Toro
YTOOBI OOHAPYKUTH U 3ALUTUTHCS OT KnOepaTak, Ipearnoaraercs UCIoIb30BaTh
cucTteMbl oOHapyskeHus Bropxenuit (IDS).

Pasrpanunuenue noctymna Kk ”HGOPMalMOHHBIM clcTeMaM. PasrpannyeHue

JOCTYTIA 3TO KOMIUIEKC IPaBUJI, KOTOPBIH onpeaessieT A KaXJI0ro cyObeKTa,
MeTOJ1a M 00bEKTa HaJM4Ke WIM OTCYTCTBHUE MPaB JOCTYyINa K 00bEKTaM WJIH JTaHHBIM
C MIOMOILBIO YKAa3aHHOI'O METO/A.

MesxceteBble 3kpaHbl. [IporpaMMHbIE WM TPOrpaMMHO-aNNapaTHbIE

3JIEMEHTBI KOMITBIOTEPHBIX CCTEM, OCHOBHAs 3aJja4a KOTOPBIX — HE MPOITYCKATh
TpaduK, KOTOPOTO HE JTOHKHO OBITh. MeKceTeBbIe SKpaHbl 00ECIIEYNBAIOT 3aAIIUTY
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CETMEHTOB CETH HJIM OT/EIbHBIX XOCTOB OT HECAHKIIMOHUPOBAHHOTO JIOCTYTIA.
AHTHUBHpYCHAas 3aliuTa. AHTUBUPYCHAs 3alllUTa UCTIOIb3YETCs JUIs

NpOoUIAKTUKY U TUATHOCTUKU BUPYCHOTO 3apaKEHUS, a TAK)KE HEXKEIaTEIbHbIX
IIPOrpaMM M BOCCTAHOBJICHUS 3apaKEHHBIX (aillioB. AHTUBHPYCHBIE IPOTPAMMBI
MPEJCTaBISAIOT cO00i MporpaMMHOe obecreueHne, KOTopoe ClioCOOHO OOHAPYKUTH U
yAaIUTh BUPYCHI, BpepoHocHoe 110, nporpaMMbl-BbIMOTaTeNHt, IMHOHCKON COPT.
PesepBHOe KonupoBaHue JaHHbIX (03Kam). Mcrnons3oBaHue pe3epBHOTO
KOIIMPOBAHMUS II03BOJISIET CO3/1aBaTh KOIUM (DaiiIoB HA JPYroM yCTPONUCTBE UJIH B
o6nayHoit nHGpacTPyKType Ut OBICTPOTO BOCCTAHOBIICHHSI JAHHBIX B ClIyyae yTepH
VI TIOBPEKICHUS HOCUTEIIS.

3ammTa OT yTe4eK JaHHbIX. 3allluTa OT YTeUEK JaHHBIX 3TO pealn3anus

KOMILJIEKCa Mep, KOTOPbIE HAIIPABJICHBI HAa TO, YTOOBI 00ECIIEYUTh COXPAHHOCTh U
[EJIOCTHOCTh KOH(PHUICHIIMATHHON HH(OPMAIIMH OPTaHU3aUH [T YMEHBIICHUS
BEPOSTHOCTH BOZHUKHOBEHHUS (PMHAHCOBBIX U PEMYTAL[MOHHBIX [TOTEPb, €CIIU
npou3olaér yreuka. Jlng mpenoTBpamieHWs YTEYEK JIaHHBIX  HCIOJB3YIOTCS
o0ecreyrBaroUe MOJIHOLEHHBIH KOHTPOJIb HaJl paclipOCTpaHEHUEM
KOPIOpPaTHBHON WH(POPMAITUH ¥, OTCICKHUBAHUE COACPKIMOTO COOOIICHUN 1
JOKYMEHTO000pOTa, IPEAYIPEkKACHUE O HAPYLIEHUHN TIOJIUTUK O€30I1aCHOCTH,
MIOMOIIIb TIPY OCYIIECTBICHUH PACCIIEOBAHUH.

ITpoTokonupoBanue u ayaut. IIporokonupoBaHue 310 mpouecc coopa u
HAKOTUICHUS WH(POPMALIUHU O TEX COOBITHSIX, KOTOPBIE TIPOUCXOIST B
MHGOPMALIMOHHOMN cucTeMe NpeANnpUATHsL. AyUT — aHAJIU3 HAaKOIJIEHHON
nH(OpMAaINH, POBOAUMBINA B PEKHME PEATHHOTO BPEMEHH WIIH C ONPEACTICHHON
HEPUOIUIHOCTBIO.

Kpunrorpadguueckue MeTo/ bl 3aIUThl HHPOPMALIUK OCHOBAHBI HA

WCTIOJIh30BaHUH KPUNITOTpAPUIECKUX CUCTEM, HITH U poB. KpuntocucreMsr
MO3BOJISIOT C BBICOKOM CTETIEHBIO HA/Ie)KHOCTHU 3aIIUTUTh HH(POPMALIHIO ITyTEM €€
CTIeMANBHOTO MTpeoOpa3oBanus. B kpuntornpeodpa3zoBaHuy MCIIONB3YETCS OJTUH HITH
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HECKOJIbKO CEKPETHBIX MTapaMeTPOB, HEM3BECTHBIX 3JIIOYMBIIUICHHHUKY, HA YeM U
OCHOBaHa CTOMKOCTb KPUIITOCUCTEM.

Kpunrocucremsl oapa3aenstoTcss HA CAMMETPHYHBIE B HECUMMETpUYHbIE. B
CUMMETPUYHBIX CHcTeMax IpeoOpa3oBanue (HdpoBaHue) cooOLeHus U 00paTHOE
npeoOpazoBanue (nemuppoBaHUE) BHIMOTHSIIOTCS C UCIIOIB30BAHUEM OJHOTO U TOTO
e CEKpPETHOTO KIIF04a, KOTOPhIM cO00IIIa BIIaICIOT OTIIPABUTENb U MOITy4aTellb
cooOmIeHus. B HECHMMETPHYHBIX CUCTEMAX, WIIH CUCTEMaX C OTKPBITHIM KITFOUOM,
KaX/IbIi [TOJIb30BaTEIb UMEET CBOIO KIIFOUEBYIO APy, COCTOSIIYIO U3 KITF0Ya
mppoBaHus U KiIo4a AemndpoBaHust (OTKPBITOTO U CEKPETHOTO KII04a), IPU 3TOM
OTKPBITBIN KJII0Y U3BECTEH OCTAIBHBIM IOJIb30BATEIISIM.

OCHOBHBIMH METOJIaMH SIBIISTIOTCS U POBaHKE, IIU(PPOBAst MOIIHICH U
MMHTO3AIINTA COOOIIECHUH.

[udposanmne cooliieHMI MO3BONISIET TPEOOPa30BaTh UCXOAHOE COOOIIEHUE
(OTKpBITHIN TEKCT) K HEYUTAEMOMY BUIY; PE3YJIbTaT NPeoOpa3oBaHMs HAa3bIBAIOT
HUPPOTEKCTOM. 3II0YMBIIIJIEHHUK 0€3 3HaHUSI CEKPETHOTO KJTI04a MU POBaHUS HE
UMeeT BO3MOXHOCTH JemupoBaTh mudporekct. i mmdposanus cooliieHui,
KaK MPaBHJIIO, UCIIOJB3YIOTCSI CHMMETPHUYHBIC KPHITTOCHCTEMBI.

[udpoBanue odecreynBaer:

- CKpBITHE COJIEPIKAHHSI COOOIIICHHST,

- ayTEeHTU(PHUKAINIO HCTOYHUKA JAHHBIX, TOJBKO BIIa/IEJell CEKPETHOrO KIIH0Ya

MoOT c(pOpMHUPOBATh U OTIPABUTH MIHU(POTEKCT; OAHAKO IIEKTPOHHBIH

JOKYMEHT HE UMEET MPH 3TOM IOPUIHMUECKON 3HAYNMOCTH, TaK KaK BO3MOXKEH
HOJUIOT CO CTOPOHBI OTYYaTeNs, TAK)KE BIIAJICIOIIEr0 CEKPETHBIM KIIFOUOM.
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[udposas noanuce odecreunBaeT:

¢ ayTeHTH(UKALMIO HCTOYHUKA JAHHBIX, TOJBKO BJIa/IENeL] CEKPETHOIO
HECUMMETPUYHOTO KJII0Ya MOT C(OPMHUPOBATH LIU(PPOBYIO MOIINKChH; OTyYaTeb
MMEET TOJBKO OTKPBITHIM KIIH0Y, HA KOTOPOM HOAMKUCH MOXKET ObITh IPOBEPEHA, B TOM
YUCJIE U HE3aBUCUMOM TPEThEM CTOPOHOM;

4 L[EJIOCTHOCTb COOOLIEHHUS: 3JI0YMBIIIJIEHHUK HE MOXKET 1I€JICHAIIPABICHHO
M3MEHHTH TEKCT COOOIIEHUS, TTOCKOIBKY 3TO OOHAPYKUTCS MPU ITPOBEpPKE MUPPOBOI
MOJIIMCH, BKJIFOYAIOLIeH 3alM(ppOBAHHYIO KOHTPOJIBHYIO CYMMY COOOILEHHS; OJHAKO
OH UMEET BO3MOKHOCTb CIIy4aifHO MOIU(PHUIIMPOBATH MU(PPOTEKCT WIH HABSI3aTh
paHee nepeaHHbli MU(POTEKCT.

4 I0PUINYECKYIO 3HAYUMOCTh COOOIICHNUS: IIM(POBast MOIIHUCH IO CBOMCTBAM
HKBHBAJIEHTHA PYKOIUCHOM MOAIMUCH 110 HEBO3MOXHOCTH €€ MOJIENKH,
BO3MOKHOCTH TPOBEPKH IOJIydaTesIeM TOKYMEHTa U He3aBUCUMOM TpeTheit
CTOpOHOH (apbutpom) u obecrieueHuEM ayTeHTU(PUKAIIMU CO3/1aTesl MOAMUCH.
Kpunrorpaduueckoe mmppoBanue JaHHBIX — 3TO MPOLECC TPeoOpa3oBaHuUs
MH(OpMALIUU C TOMOIIBIO KOAUPOBAHUS.

Coobmenne mmdpyercsi ¢ HOMOIIBIO CIIENHUATBHOTO AroOpuUT™Ma (KITI04a) U
oTpasisercs noiayyarento. [lomyyarens, B CBOIO o4epe/ib, UCIOIb3YET
AHAJIOTHYHBINA aITOPUTM paciin(poBKH. B uTore mHpoOpmanus 3amunieHa ot
MOJIyYEHUS TPEThUMHM JIMLAMHU U BO3MOXKHOT'O HCIIOJIb30BaHMSI €€
3TI0YMBIIIJICHHUKAMU.
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B coBpeMeHHOM MUpPE ATOT METO]I TEXHOJIOTHH MK (POBAHUS HA3BIBACTCS
CUMMETPUYHBIM KPUNITOIPahUIECKUM KIFOUOM.

Lenu n MeTob! Kpunrorpaduyeckoi 3amuThl HHPOPMALUU

ens kpunrorpaduueckoii 3aUTh — oOecTieueHre KOHPUIECHITUATFHOCTH
3alIUThl HH(OPMAIIMU B CETAX B IIpoLecce ee 00MeHa MeXTy M0JIb30BaTEIMH.
Kpunrorpaduueckas 3anmra nHPOpPMAaIUKA B OCHOBHOM HCTIOIB3YETCS TPH:
00paboTKe, UCIIOIB30BaHUHU U Nepeade HHPpOopMaluu, 00eCrieueHUH LEJIOCTHOCTU U
JOCTOBEPHOCTH IEIIOCTHOCTH (ITOPUTMBI SJIEKTPOHHOM MOJIIHCH), aITOPUTMAX,
o0ecreynBaroIUX ayTeHTH(PUKALINIO TOJIb30BaTeIeH WIN YCTPOICTB, a TaKXkKe MpH
3aIUTE 3JIEMEHTOB ayTeHTU(DUKAIIUHU.

Knaccel kpuntorpaduueckoif 3aiuTsl HHGOpMaUU

Kpunrorpaduro MOKHO pa3ieiuTh Ha TPHU PA3IUYHBIX THIIA!

- KpunTorpagus ¢ CeKpeTHbIM KII0UOM,

- KpunTorpagus ¢ OTKPHITHIM KITFOUOM,

- Xem-(QyHKIuH.

CummeTrpudaHasi KpunTorpapus

Kpunrorpadus ¢ ceKpeTHbIM KJIIOYOM, HJIM CHMMETPUYHAs KpUriTorpadus,
WCTIOJB3YeT OAMH KITF0Y IS Ir(poBaHus NaHHBIX. W it mmdpoBanus, u 1is
e ppPOBKU B CHMMETPUYHOM KpunTorpaduu UCHOIb3YETCs OUH U TOT XKe KITI0Y.
OT0 nenaer AaHHyI0 GopMy Kpuntorpaduu caMmoi mpoCToM.

Kpunrorpaduueckuii anropuT™ UCHOIb3YeT KIII0Y B IIH(pe A UppoBaHUS
naHHBIX. Korna K JaHHBIM HYKHO CHOBA ITOJTyYUTh JTOCTYII, YE€JIOBEK, KOTOPOMY
JIOBEPEH CEKPETHBIN KIII0Y, MOKET paciiu(poBaTh JaHHbIE.

Kpunrorpadust ¢ CeKpeTHBIM KIFOUOM MOYKET UCTIOIB30BATHCS KaK IS

JaHHBIX, KOTOpBIE MIEPEIAlOTCS B METH HA JAHHBIA MOMEHT, TaK M JUIS JaHHBIX B
COCTOSIHMM TOKOSl — Ha HocuTelne. Ho 00bIYHO OHA MCTONb3yeTCs TOJIBKO AJIs
JAHHBIX B COCTOSTHUH ITOKOS, TIOCKOJIBKY TIepejiaua CeKpeTa MojIyyaTelto COOOeHus
MOJKET IIPUBECTU K KOMIIPOMETALIUH.

[Tpumep anropuTMOB CUMMETPUYHOMN KpUNTOrpaguu:

- AES,
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- DES,

- Mudp Le3aps.
K cpencrBam kpunrorpaduueckoit 3ammutel naGopmarmu (CK3M) otHOCSTCS

[IPOrpaMMHBIE, alllIapTHHIE U IIPOrPAMMHO-AIIIAPATHEIE CPEACTBA, ITO3BOJISAIOIINE
peann30BaTh AITOPUTMBI IHU(PPOBAHUS U SIEKTPOHHON MOIHCH.

28



MexnyHapoaubiil Hayu bl xxypHa1 AKAJIEMUK Ne 1 (251) 2024 r.

MYJBbTHUMEJIUAJIBIK TEXHOJIOI'UAJIAP APKbLJIbI OKYIbIJIAPABIH IHETTIJIAIK
KOMMYHUKATUBTIK K¥3bIPETTUIIT'TH KAJIBIIITACTBIPY 9AICTEMECI

Cexknosa K.

Maeucmpanm

«7MO01711 — [llemen mini my2animoepin oaapiay»
Abvinait xan ameinoazel Kaz XK owcone OTY
Anmamul, Kazaxcman

TyitiH: Aybi3imia jxoHe as0amia ceisiey NpaKTHKAchl OOWBIHIIIA MHTEPAKTHUBTI cabakrapja
OcifHenep/Ii maiaanany CTyJCHTTEpre TeK TiJi FaHa eMec, COHBIMEH Karap MIeT TUTI MOJASHUETIH Jie
MEHrepy TYpFbICBIHAH OipKarap epekiie MYMKIHAiIKTep amafbl. beiHeQuibM ImmieT Tl KapbiM-
KaThIHAC TOXKipHUOeCiHe )KoHEe OKY cadarbIH/1a OCBIHA KapbIM-KaThIHAC JKaFIailIapbIH JKacayFa )KaKChl
JVMHAMUKAIbIK KOPHEKUIIK peTiHae Kbi3MeT erefi. CTylneHTTep MoJeHHETapaslblK KapbIM-KAaThIHAC
JaFAbpUIapblH UTepy YIIiH OeiHeduiabMIepal aHma-caHIa eMec, JKYWell TypAe KepceTy Kepek, aj
JEeMOHCTpalMs  OMICTeMENIK TypAe yHbIMAacTelpplaiybl Kepek. Iller T1imi  cabakrapbiHaa
MYJBTUMEIVSUIBIK ~ TeXHOJOTrwmsapasl  KoimaHy Timgik KOO cTynmeHTTepiHiH meT  TUHIK
KOMMYHHKATUBTIK KY3BIPETTUIITIH KalbIITACTBIPY Kypalibl pEeTiHAE OpeKeT eTeldl, OKY IpoLeciH
KapKbIHJATyFa BIKNAI €TeAl JKOHE CTYACHTTEPIiH KOMMYHHKATHBTIK (TUIIK J>KOHE OJIEYMETTIK-
MOJICHH ) KY3bIPETTLIITH KAJIBbITACTHIPY YIIIH KOJAMIIBI KaF1aiiap sxacaipl.

Tipex ce3mep: KOMMYHHMKATHUBTIK KY3BIPETTUIIK, IIBIHAWBI OeifHemarepuaniap, MyJIbTHMEIHUSIIBIK
TEXHOJIOTHUSIAp, THIHIAAY, KOPHEKLIIK, MHTEHCU(UKAIMA, TIAAIK OUTIM, iCKepJiiK MEH NaFabl, TULIIK
Ka0iJeT, KapbIM-KaThIHAC.

MyneTUMEAMSIIIBIK ~ TEXHONOTUSTAp  CTYACHTTEPAIH  IIeT  TUTIHAETT  KOMMYHUKATUBTI
KY3BIPETTUTITIH KaJIBINTACTHIPYIa MaHBI3ABI poil aTkapansl. Onap meT TUTIHAE TYCIHY, COUIEYy, OKY
’KOHE JKa3y JIaF/blIapblH 1aMbITyFa Oipereit MyMKiHaikTep Oepei. MyabTUMEAUSAIIBIK TEXHOIOTUsIap
CTYJAEHTTEPAIH LIeT TUIIHAET! KOMMYHMKATHBTIK KY3bIPETTUIITH KaJbIITACTBIPY YIIIH 30p dJ€yeTTl
Oinmipeni. Onapabl OKy IMpOLECIHIE CTYAEHTTepre WIeT TUIiH KaObulnay, TYCIHY >KOHE OHIIpY
JAaFJbplIapblH  JAMBITyFa KOMEKTECETIH HWHTEPAaKTUBTI KOHE HMMEpPCHUBTI OpTaHbl Kypy YILUIH
naiinananyra 6omnansl. CTyIeHTTEp/IIH IIET TUTIHAETI KOMMYHUKATHBTI KY3bIPETTUIIMH KaJIBIITACThIPY
YIIIH MyJIbTUMEIUSIIBIK TEXHOJIOTHSIIap YCHIHATBIH MYMKIHJIIKTEp Oap.

1. Aymmno xoHe OeifHe MaTepuanjap: ayJuo >koHe OelfHe jkaz0anap apKbUIbI CTyJEHTTEp aHa
TUTIHJIE COMIEHTIHACpPl THIHAAN, Kepe ayaabl, Oya oJapAblH THIHIAY >KOHE aWTy IarablIapbiH
JIaMbITyFa KkeMmekreceai. Onap TUIAIH €KIiHIH, HHTOHALMSACHIH, Coiey OYpBUIBICTApPBIH KOHE MOJIEHU
EpeKIIeTKTepIH Oie anajabl, aUThUIBIMFA €NIKTEH Il KOHE aHa TUIIHJIE COMIEHTIHAepre KalTamaibl.
MynbTUMEAMSIIBIK ~TEXHOJIOTHSIIAD CTYJACHTTEpre ayauo KoHe OeliHe skazbanap, ¢uibMaep,
KaHAIBIKTap, MOJKACTTAp JKOHE T.0. CHSKTHI MIBIHAWBI IMIET TUTIHAETI MaTepualgapra KOJ JKEeTKi3yre
MYMKIHJIIK Oepei.

2. MHTepakTHBTI OarmapiaManap MEH KOCHIMINAlap: CTYICHTTEpre IpaMMaTHKa, CO3IIK KOHE
06acka TIUIAIK JaFAbulapbl YHpEHyre KOMEKTECeTiH opTYpJli HMHTEPaKTUBTI OarjapiaManap MeH
KocbiMmasiap Oap. Omap KapbIM-KaThIHAC JaFIbUIAPBIH JAMBITAThIH JKOHE IIET TUTIHAC JKEeTUIIIpyre
KOMEKTECETIH JKaTTBIFyJap, OWBIHIAP MEH TalchlpMajapAbl OpbIHAANd anaabl. MyJIbTUMETUSIIBIK
TEXHOJIOTHSUIAp CTYyACHTTEpre IeT TUIIHJAE CeMjiecy JaFibUIapblH JaMbITyFa KOMEKTECETiH
MHTEPAKTHBTI KATTHIFyJap MEH OWBIHIApIbIH KEeH CHEeKTpiH YChIHAAbl. by BeO-KockMIanap,
MOOUJIBA1 KOCHIMILIAJap HEMece KOMIIbIOTepIiK Oarnapiiamaiap ¢(opMaThiHIa OPBIHAAITYBl MYMKIH
TBIHJAY, OKY, a3y *oHE COIey KaTThIFyIapbl 00Iybl MyMKiH.

3. BupTyanael ChHIHBINTAp MEH OHJAWH TuiaTdopMainap: BUPTYaJIIbl CHIHBINTAp MEH OHJIAWH
ratgopmaniap apKbUIbl CTyIEHTTEp OpTYpII eNAEpAiH aHa TUTIHIE COWIeHTIHAEPAl YipeHin, coiiece
amanpl. Onmap oHJAlH MiKipTajzacTapFa KaThica ajiajbl, ©3 MIKIpJepl MEH UesIapbIMeH OeJrice aajbl,
sccerep MeH OasHAaManap jkaza amajgsl, Oyn omapra jkas0aria »oHE aybI3lia KapbIM-KaTbIHAC
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JaFAbUIapbIH  AAMBITyFa KeMeKTecedl. MyNbTUMEAMSIBIK TEXHOJOTUAHBI KOJAAaHA  OTBHIPHIIL,
CTYAEHTTEp BUPTYaJibl OaillaHbIC OpTajapblHa KaThiCa anajbl, MbICallbl, OHJAMH (opymMmaap, JaTTap,
Oelinexondepenuusiap xoue 1.0. bys onapra ana TimiHae ceiyIeNTIHIAEPMEH JKOHE OPTYPIIi eNAepAiH
0acka CTyJICHTTepIMEH IIET TUTIHAE coriecyre MyMKIHIIK Oepe/i.

4. MynbTUMEIHUSITBIK MIPE3CHTAIMSUIAP: CTYICHTTEp claiaTap, OcitHe oHe ay Mo MaTepuaniap
Kacay OarJapiaMaiapblH KOJJlaHa OTBIPBIN, LIET TUTIHJIE MyNbTUMENUSIBIK Ipe3eHTalusuIap xKacai
ananpl. byn omapra meT TuTiHAE ceiiey JKOHE KOIIIUIIK algblHIa COWsiey AaFAbUIapblH JaMbITyFa
KOMEKTeCe]l, COHBIMEH KaTap OJIapJIblH IIbIFapMaIIbUIBIFbl MEH ©31H-631 KOPCETY1H bIHTAJaHbIPaJIbL.
CryneHTTep MYJIBTHMEIUSIIBIK TEXHOJOTUSHBI ~ ©3JCPIHIH IIeT TUTIHAETI MYJIbTUMEAMSIIBIK
»o0anaphblH jkacay YIIiH KojaaHa ananbl. by OeliHe mpe3eHTanusiap, ayano kazoanap, Bed-catrap
xKoHe T. 0. Oomybl MyMKiH. MyHnaii xobamapapl kacay Ke3iHIE CTYACHTTep KaObuinay, TYCIHY
JaFAbUIAPbIH KOJI1aHa ajaJibl.

5. OifpiHmap: meT TUTIHAETT MYyJIbTUMEIUSUIBIK ONBIHAAp CTYIEHTTEpre Tiamepli YHpeHyre
MYMKIHIIK Oepei.

By ¢pyHKIMsIap meT TiAEpiH OKBITY KOHTEKCTIHEeT] OWBIHAAPIBIH SPTYPIILUIITiH aHBIKTaWIbI:

-JIEKCUKAJIbIK OUBIHJAP;

-rpaMMaTHKAJIBIK OHBIHAAD;

-(oHeTHKaBIK OMbIHAAD;

-opdorpadusibIK OWBIHAAD.

Kazipri yakpITTa met TUIAEpiH OKBITY oficTeMmeciHne OeifHeka30aqa YCBHIHBUIFAH >Kafaaiira
CYHeHe OTBIPHIN, CTYACHTTEP/IH MOJIMAEMECiH BIHTAIAHIBIPAa OTBIPHIN, ceiieyne Oapabap TyciHy
KoHE KEWiIHHEH MaiifamaHy YIIiH >KeTKUTIKTI MaTepuaiibl KaMTaMachl3 €TeTiH OeifHe:ka30aHbl Kepy
YaKbITBIH JKapThl caraTTaH Oec MUHYTKA JKOHE OJaH a3 Yy3iHAUIepre KbICKApTy YpAici OalKamassl.
Cabaxra OeliHeH1 Kepyre KeTeTiH yaKbIT Melliepi OeifHeHl naiganany MakcaTTapblHa OaliIaHbICTHI.

Xorapeia alTelUIFaHAai, MIbIHANKEL OeliHeEMaTepuaapAbl MeT TUIAIK KapbIM-KaTbIHACTBI OKBITY
MakcaTblH/la MaijanaHy WIIeT TUIAIK MoieHueTTI urepyre bikman ereni. ConablkraH Mapraper
Totuepnin eMipi Typansl (QuIbM OpPUTAHIBIK AaKIEHTIIEH O€3eHIIPUIreH IYPBIC aKaJAeMUSITBIK
aFBUIIIBIH TITIMEH €PEKIIEeICHEI].

Cabakra mbHaiibl "TeMip XaHbIM" KepkeM (GWIBMIMEH KYMBIC YII Ke3€HJAe >XYPri3uifi:
JIEMOHCTPAIHS AJIBIHAAFBI, IEMOHCTPAIUSUIIBIK JKOHE IEMOHCTPAIIHSIIaH KeHiHT 1.

beliHeHi kepep anjablHIA CTYJEHTTEpre KOMMYHHKATHBTI MIHJET KOWBLIaAbl, OYJ OJapbIH
Ha3zapbIH QyphIC OaFrbITKA aynapaasl. O yiIiH MyraiiMre cabakra OeJICeH 1l Kapay bl YIbIMIacThIpyFa
MYMKIHJIIK OEpeTiH CypakTap MEeH >XYMbIC yiecTipMmeci kacanaisl. Kepy TexHomoruscel (uibMIi
JIOTUKANBIK Y3iHAUIepre Oeiy/i, TIUIAIK KUBIHIBIKTApAbl KOIOFa JKOHE OEWTaHBIC MIBIHIBIKTAPIbI
TYCIHIIpyTe OaFbITTAJFaH jKEeKe TarchblpManap/ bl 93ipiey/ i KaMTHIbI.

JIMakTUKaNbIK YJecTipME MaTepHalMEH MKYMBIC ICTey Ke3iHAe CTyAeHTTep Oenrum Oip
TEXHOJIOTUSIHBI YCTaHA/Ibl:

- TaTICBIpPMaJIApMEH aJIJIbIH aJla TAHBICY,

- yJectipMmeni Marepuan KapamaiibiM OONybl KepeK, COHJa CTYICHT ©31HIH ajifa >KbUDKYbIHA
ceHiM Il 0oJ1a anajisl;

- YJlecTipMmerni MaTepHai TecTiieMei i, Oipak cTyIeHTTEpIiH COMIeyiH bIHTAIaHABIPAIbI.

JleMoHcTpanus anablHAarel Ke3eHe 013 6eitHegunbMHIH (pparMeHTTIH) MOTIHIH KaObul1ay 1aFbl
TUAMIK KUBIHABIKTAP/bl ANbIN TAacTaliMbI3, JMHTBUCTUKAJIBIK €NTaHy IIBIHIBIKTAPBIH TYCIHIIpEMi3.
Crynentrepre OeifHe-QHIbM Ma3MYHbBIH, Ma3MYH/IbI OaFapiap/ibl, TIPEK CO3JEp MEH CO3 TipKecTepiH
aHTULUNanusAIay OoMblHIIA TamnceipMmaiap Oepineni. TyciHyZiH MYMKIH KHBIHIBIKTaphl JKeKe
¢dbparMeHTTepal 1piKTEN THIHAAY apKbUIbl Ja >koibuianbl. KeilOip epekiie KWUbIH >Karaaiiapia
CLIEHApUIA/I aJ/IbIH aja OKyFa 00ia bl

OuibMre IeHiHTT HYCKAyJbIK PETIHAE Ma3MYH CypakTaphbl, GQUIbMHIH WUTIOCTPALUSIIAPhl KOHE
KeHinkepaep/iH MopTpeTTepi YChIHbUIAIbL:

1. Cyper kaii xep/ie ambiaabl?

2. OUIbMHIH CIOXKETIHJE KaHJall Tapuxy OKUFaIap CUnaTTairaH?

3. ®onKkieH 1 COFBICHLIHBIH ce0ebl Hene Iell OiIaiiceI3?
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4. ¥3aK COFbIC KaHIIa YaKbITKa CO3bLIABI?

5. Temip XaHbIM KiM JIeTI aTajaaabl?

7. @onkiieHa apaiiapbiH OaKpUIay bl KAIbIHA KETIpYeri TeMip XaHBIMHBIH peJli KaHaan?

8. by punbpmae kim oitHaab1?

Kapayra neitin yChIHBUTFAH CYpaKTapfra jkayanrap KapairaH (parMeHTTIH Ma3MYHBI OOWBIHINA
OHTiME YHBIMIACTBIPYFa MYMKIHAIK O€pelli, ajq HEFYpJbIM JKETUIAIPUIreH Ke3eHjae — IiKipraiac,
acipece cypakrap npobaeMaiblK cUaTTa OOJFaH JKarnaiaa.

beitHedunpsM kepceTiiMec OYpBIH CTYJIEHTTEpPre OHBI KOPYi OEJICEHl KOHE MAaKCaTThl €TETIH
KeJieci KOMMYHUKATHBTIK TarlChIpMajiap YChIHBUIAIbI:

- KapTaJia Ma3MyHFa COMKEC KEJIETiH AYPBIC HYCKAaHbI, OaFBITTHI, (DaKTiHI OeNTijeH 3.

- (huapMHIH KazpiapsiH OeiiHe pparmeHTTe Maiiga 601y peTiMEeH OpHAIACTHIPBIHBI3;

- TINAIH JKEKEJETeH acleKTIIepiH YyHpeTeTiH TanceipManap ((hoHEeTHKa, rpaMMaTHKa KoHE
JIEKCHKA): TITIPKEeHY i, alllyJIaHyAbl, KyaHbIIIThI, YSITyIbl OUTAIPETIH CO3 TIpKECTEPiH OeNTiieHi3;

- aKMapaTThIK-KOMMYHHUKAIUSUIBIK TEXHOJOTHUSIIAP/bl TaijalaHa OTBIPBIN, CTYACHTTIH 63
OeTiHIIe 3epTTeyiH KO3JCUTIH jKEKe TarchpMaap.

BipiHmn aemMoHcTpanusagaH KEHiHT1 JeMOHCTPAIUSIIBIK KE3CHIe MYFaIlIM JKEKEe CO3Jep MEH Co3
TIPKECTEPiH TYCIHYIIH aJIFalliKpl OaKbUIAYBIH JKYprizeni. beliHe)ka30aHBIH MaHBI3Ibl KAaCHETTEPIHIH
O1pi-OKBITYIIBI afa KOWFaH KOMMYHUKATUBTIK MiHAETTEp/l Oapabap TyCiHyre XKoHE OpbIHAAyFa KOJ
KETKi3y VIIIH KiIipTy, coHaaii-aKk OelHexa30aHbl Kepl KaiTapy MyMKiHAiri. OKBITYyIIBI MeH
CTYIEHTTEp apachlHIaFbl TUANOr OapbIChIHAA KaObUIIAYJbIH KYpPIEIUIIri aHbIKTadalbl, KOCBIMIIA
TipeKTep MEH KeHecTep Oepinei.

Kaiitanan xapay ke3iHae MyFaliM Ma3MyHIbl €rKeW-TerKeHl TyciHyre KoJ JKeTKi3edl jKoHe
OeliHe(parMEeHT HeETri3iHAe WIeT TUTiHAE ceilyiey NarapUIapblH TYCIHY MEH JaMBITyAbl OakbuIay
MaKCaThIH KO3CHTIH JEMOHCTpAIUsAIaH KSHIHT1 KE3CHIe OTEeIi.

beiineni kaObuaay el 0aKbUIay HETi31HEH SKpaHHAH IIBIKKAH IIET TUTIHIETI coieyl TYCIHyIl
Tekcepyre JeiiH aszasapl. bakplayplH KapamailbIM Typi-AypbIC KQHE JYpPHIC €eMec MaliMIeMeNepai
KOpCeTy; YChIHBIIFaH OipHelle HYCKaHbIH IIIiHEeH Oip AypbIC HYCKaHbl TaHAay. bakbuiayasiH Oyi1 Typi
THIHJAY JaFIbUTAPbIH JaMBITY Ke3iHe TYCIHY I TeKCepYTe BIKIall €Te/i.

Kanpnapapiy ¢unbmiae maiina 6osty peTiMeH OpHalacybl CTYJIEHTTEPIIIH Ha3apblH TEKcepyre
FaHa eMec, aybI3la ce3lepre Je Kojaay Kepceryre MyMKiHAiK Oepemi. Kaapnap croxkeTTiH namybiH
OeliHeneial >koHe KaWTanayFa >Kakchl Heri3 Oonaabl. HerypnbsiM  kypaenmi-Oyn Oip KaapablH
eKIHIIICIHEH Here OyYphiH OONMaMTBIHBIH jgonenaey Mingeri. OpaH  nma  Kypaelnl Hycka -
"keneprinepai"enrizy omici. Ocbl OeifHe (parMeHTTIH KaApiapblHbIH apacbiHaa Oacka (GUIBMHIH
Kaapel maiga Oosiran kesne. CTyneHTrepre Oyl Kajap Here ojap KepreH OeiHeHiH Oesiri Gona
IIMalTHIHBIH TYCIHIIPYT€ MIaKbIPbLIAIbI.

Kepin otbeipranbIMbI3faid, OeiiHEQMIbM MIET TUIAl KapbIM-KaTbIHAC TXKIpHOECIHE KOHE OKY
cabarplHa OCBIHIAM KapbhIM-KAaThIHAC JKaFJaiIapbhlH jkacayFa >KaKChl JUHAMHUKAIBIK KOPHEKLTIK
periaae Kpi3Mmetr eredi. CTyIeHTTep SKpaHHAH eCTIreH AWAJOrTHl ApaMaTH3alusUIali/Ibl, OHBI POIIep
OoiibIHIIa OifHaWbl. MYH/IA €CTIreH JKoHe KOpIreH HOPCEH1 oIl KaHFBIPTY FaHa eMec, COHbIMEH KaTtap
MOTIHAI "HIBIFapMaIIbUIBIK TYPFBIIAH KaiiTa Kapay', OHbIH JKaHa TYCIHIIpMEC] € MyMKIH.

Erep cryaentrepain OuniM JeHreii ClieHapuil MOTIHIH TYPBIC KOHE JONI OMHATYyFa MYMKIHIIK
Oepce, OeliHe KeHiNKepJepiHiH aTbIHAH JbIOBICH OIIIPUIreH Ke3/e ceiliece, Ci3 onapra QUIbMII aHa
TiJIiHE AaybIcTall HeMece AyOJsDKAayabl YChIHA ajachl3. MyHAal JKaTTBIFY CTYJIEHTTEPIiH YJIKEeH
KbI3BIFYIIBUIBIFBIH TYJBIPYbl MYMKIH KOHE OJapJblH TUIAIK KY3BIPETTLUIINH apTThIpyFa YJIKEH ocep
eTyl MyMKiH. by TanceipMaHbl OpbIHIAy Ke3iHJe KeHiNKepiepaiH >keke O0achlH ap TYpJi TYCIHAIpyTe
00Jabl, a3/IbI-KONTI COTTI HYCKATAP/IbI CATTBICTHIPYFa OOJIA IbI.

Ocpinaifima, mer Tl cabakTapblHAA MYJIBTHMEIUSIBIK TEXHOJOTHUSIIAPILI KONJAaHY TIUIAIK
YHUBEPCUTET CTYACHTTEPIHIH LIET TIAAIK KOMMYHHKATHUBTIK KY3bIPETTUIIIH KaJbIITACTBIPY Kypajbl
peTiHae opeKeT eTell, OKy TMpolLeciH KapKbIHAATyFa BIKMAl €TeAl JKOHE CTYIEHTTEpiH
KOMMYHHKATUBTIK (TUIIIK JKOHE QJICYMETTIK-MOACHH) KY3BIPETTUIITH KAJIBINITACTBIPY YIIIH KOJAMIIbI
YKarJauiap kacaupl.
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Abstract: Breast cancer is one of the most common types of cancer in women. This is a
malignant disease characterized by uncontrolled development of abnormal cells in breast tissues. The
importance of early detection of breast cancer lies in the fact that at its early stage, treatment can be
more effective and the chances of a full recovery are higher. Various methods are used to diagnose and
evaluate breast cancer, including mammography, ultrasound, magnetic resonance imaging and breast
tissue biopsy.Conducting research in the field of breast cancer classification and prediction using
machine learning and data analysis is of great importance. These techniques allow you to process large
amounts of data, identify hidden patterns and create models that can help in early diagnosis,
classification and prediction of treatment results.

The purpose of this study is to study machine learning models and predictive models for breast
cancer classification and prediction. Using a variety of data sources, including patient demographics,
clinical features, imaging data, and molecular profiles, these models can extract valuable information
and patterns to aid in disease diagnosis.

Keywords: Breast cancer, Mammography, Predictive models, CNN, World Health Organization

INTRODUCTION

Traditionally, breast cancer classification has relied on histopathology, which has limitations
such as interobserver variability. Therefore, there is a need for objective and accurate breast cancer
classification methods that can aid in diagnosis and treatment planning. Machine learning is
increasingly used for health maintenance and most often for breast cancer classification, using more
objective and accurate methods.
Several studies have investigated using machine learning algorithms for breast cancer classification.
In the [3] study, the authors used a deep neural network learning model to categorize breast cancer
images into healthy and unhealthy with an admirable 98.7% accuracy. The authors compared the
performance of the deep learning algorithm with traditional neural network models such as residual
neural networks (ResNet) and Inception-V3Net. They found that the deep learning algorithm
outperformed the conventional methods.
Another study by [4] investigated using the SAFE (Scan and Find Early) microwave device which
revealed 63% of cell lesions in the study group using preceding medical information.
In addition to these studies, several other studies have investigated using machine learning algorithms
for breast cancer classification, including Decision Tree Classification, KNN( K Nearest Neighbor),
and also SVMs (Support Vector Machines).[5] These studies have shown promising results with an
average of 90% accuracy which improves breast cancer classification methods compared to traditional
methods. Despite all the strengths, there are still several challenges, such as handling unbalanced
datasets and retraining the model.

PROBLEM STATEMENT
The problem of breast cancer is a serious public health challenge around the world. More and more
women are being diagnosed with this disease, and its impact on the lives of patients, their families and
society as a whole cannot be underestimated. An important part is the detection and accurate
classification of breast cancer before the critical time is crucial. Since improving the results of patient
treatment and reducing the mortality rate directly depends on this. According to the World Health
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Organization (WHO) [1], an estimated 2.3 million new cases of breast cancer were reported in 2020.
In addition, breast cancer is the cause of a significant number of cancer-related deaths. Breast cancer is
estimated to have caused approximately 685,000 deaths worldwide in 2020. Generally, early detection
and advances in treatment have improved survival rates. Five-year survival rates for breast cancer vary
by country but can range from around 80% to over 90% in many high-income countries. [2] However,
the manual classification of breast cancer can be time-consuming, expensive, and subjective, and may
also result in errors due to interobserver variability.

Therefore, the problem statement for breast cancer classification can be stated as developing an
accurate and reliable machine-learning model for classifying breast cancer using medical imaging and
patient data, while addressing challenges such as feature selection, imbalanced datasets, and
overfitting.

METHODOLOGY

A. Dataset
The Breast Cancer Wisconsin (Diagnostic) dataset contains clinical characteristics of cell samples
from breast biopsies collected at the Wisconsin Medical Center in the USA. This dataset is widely
used in the scope of medicine learning for classification tasks such as breast cancer.
Dataset structure:
e ID: A unique identifier for each sample.
o Diagnosis: The target variable indicating the diagnosis. It can have two meanings: ”M” and ”B”
which mean malignant and benign property, respectively.
e Radius, Texture, the perimeter of the sample. The area of the sample, smoothness, compactness,
concavity, concave points, symmetry fractal
The size of the dataset is not large with 569 records, which includes 212 samples of malignant
tumors and 357 samples of benign tumors.[7]
B. Data Pre-Processing and Imbalance Handling
Cleared the dataset of unnecessary columns such as ID, Unnamed: 32, checked categorical data for
uniqueness and processed the data to eliminate outliers, fill in missing values and normalize the signs.
[8]
C. Feature Selection Algorithm
Performed the functions of selection [9] and dimension reduction to determine the most informative
features among [10] [11] 31 columns and selected only 23 removing highly correlated columns to train
the model.
D. Model selection
To train the model, we selected suitable machine learning algorithms that can be applied to classify
and predict breast cancer.
For the logistic regression model, we applied the standard- ization of features to normalize the range of
their values, where each feature is scaled to an average value that is equal to O, a deviation equal to
1.This helps to improve the stability [12] and convergence of the model. We took the Diagnosis
column as a target variable, and divided the data into a training set and a test set respectively with a
proportion of 70 percent to 30 .
To train the Random Forest Classifier [13] model, | con- figured the parameters of the machine
learning algorithm, criterion = ’entropy’, max depth = 11, max features = ’auto’, min samples leaf = 2,
min samples split = 3, n estimators = 130, which provided optimal performance, allowed to control
complexity, prevent retraining, get more informative separa- tions, avoid excessive partitioning and
increase the stability of the model.

CURRENT RESULTS
1) Logistic Regression

34



MexnyHapoaubiil Hayu bl xxypHa1 AKAJIEMUK Ne 1 (251) 2024 r.

The high accuracy of the Logistic Regression model suggests that it has the ability to separate benign
and malignant breast tumors with a high degree of confidence.[14] It can be a useful tool for early
detection and prediction of breast cancer.

TP

) TP+TN Precision = ———— 3) TP
Accuracy = G b N T FP+ FN ® TP+FP Recall = b PN ®
oo 584105 y 58 58
Accuracy = BT 105+543 0.953 2) Precision = m =0.92 “) Recall = B 0.95 (6)

In addition, when interpreting the outcomes it is also important to consider other indicators, such as
accuracy and precision, recall which assess the ability of the model to correctly identify malignant and

benign samples, respectively.

F1-score is a balanced metric that takes into account both the accuracy and completeness of the model.
A value of 0.934 indicates a well-balanced relationship between accuracy and completeness of the
model.
Based on these estimates, it can be concluded that the model has high accuracy, completeness and
balanced performance in the classification of breast cancer diseases.

2) Random Forest Classifier

Fl 9% Precision * Recall
— score =
Precision + Recall

0.92%0.95

F1 — score =2x% 092095

=0.934

60 + 106
Accuracy = . S0l 0.971 (©) Recall = 60 = 0.967 (11)

60+ 106 +2+3 60 +2 Model Score
1 Logistic Regression 0.953082
y 60 0.952 * 0.967
Precision = eo=—= = 0.952 (10) Fl—seore =2y rooer ~ 0% U2 2 Random Forest Classifier 0.970760

60+3

If we compare these models, we can see that the Random Forest Classifier model with an accuracy of
0.971 shows slightly higher performance compared to the Logistic Regression model, which has an
accuracy of 0.953.

Random Forest Classifier uses an ensemble of decision trees [15], which allows us to take into account
various combinations of features and increase the generalizing ability of the model when we have
many features and complex interactions between them.

On the other hand, Logistic Regression is a simpler and more interpretive method that relies on a
logistic function to model the probability of a class. It can be useful when it is important to understand
the impact of each individual feature on prediction.

Both models show good results, but the Random Forest Classifier has become a more suitable choice.

CONCLUSION

In conclusion, breast cancer is a complex disease that affects a significant number of women
worldwide, and early detection and accurate classification are essential for effective treatment planning
and improved patient outcomes. This study aimed to explore the application of machine learning
algorithms and predictive models in the classification and prediction of breast cancer.

The evaluation of the models showed that the logistic regression model showed an accuracy of 0.97,
and an F1 score of 0.97 for the breast cancer classification task. On the other hand, the random forest
classifier model demonstrated an accuracy of 0.95, and F1 estimates of 0.96. The random forest
classifier showed slightly higher performance with an accuracy of 0.971 compared to the logistic
regression model with an accuracy of 0.953.

Considering the results, it can be concluded that both models demonstrated high accuracy, precision,
responsive- ness, and balanced performance in the classification of breast cancer diseases. However,
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the random forest classifier turned out to be a more suitable choice due to its somewhat higher
accuracy and ability to handle complex interactions between objects.
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TUIMAIJIIKTI ZKAKCAPTY YIIIH OHAIPICTIK CAJIAJJA ’KACAH/IbI
HUHTEJUIEKT IIEH ABTOMATTAH/ADBIPY Ibl KOJIJAHY CTPATEI'USIJIAPBI

Kycaunoe Kaninap Kanzaowinynot

7M04102-mexnonoeusnvik KaCinkepaiKk Mamanobleblibly 2 KypC MacuCmpanmol,
Hoynem Cepikbaes amuinoaewt llvievic Kasakcman mexuuxanvlx yHugepcumenti,
Kazaxcman, Ockemen K.

AnngaTrna. Kazipri yakpITTa OHEPKOCINTIK KOCIMOPBIHIAD HAPBIKTaFbl 0JCEKENIECTIKTIH
apTyblHA, OHIMAUINKTI apTTBIPy KOHE IIBIFBIHIAPIBI a3alTy KaKETTLIIriHE OaiaHbICThI OipKaTap
KUbIHABIKTapFa Tan Ooxyna. Ochl ChIH-KaTepiiep asChlHIA OHAIPICTIK caiaja >KacaHAbl MHTEJICKT
(K1) meH aBTOMATTaHIBIPYAbI KOJJIAHY THIMAUIIK NeH 0ocekere KaOiIeTTUIIKKe KOJI )KETKI3yliH ¢H
MEPCIEKTUBANIBI OaFBITTAPBIHBIH Oipi peTiHAe epeKiueneHeni. Bbya FeUIBIMEH Makajla ©HIIpICTIK
nporiecre KW >xkoHe aBTOMATTaHIBIPYABl KOJIAHYIBIH OPTYpJl CTpaTerusulapblHa MIONY MEH
tanmayabpl yebiHanel. ON @HIMIe CYpaHBICTBI OOJDKay, OHAIpIC HUKIACPIH OHTAWIAHABIPY KOHE
KOpJiap/bl 0ackapy YIIIH HEHPOHIBIK KENiJIep/i, TePeH OKBITYAbI JKOHE NepeKTepi Tajaayabl Koca
aJIFaH/1a, MAIIUHAIBIK OKBITYJIBIH O3BIK aIrOpUTMICPIH KOJJaHY/bl KapacTbipaasl. COHBIMEH KaTap,
Makaja poOOTTHI JKyienep MeH OaraapiaMabIK MIeHMIepal KOJIJaHa OThIPHIN, aBTOMATTaHABIPYIbIH
MaHBI3ABUIBIFBIHA Ha3ap ayAapaibl, Oyl eHIIpic TUIMAUITH apTThIpyFa JKOHE KaTeNIKTep
BIKTUMAQJIJIBIFBIH  a3alTyFa MYMKIHAIK Oepemi. OCBbl TEXHOJOTHSUIAPABI EHTI3yMIH TEeXHUKAIBIK
acTieKTijiepiHeH 0acKa, KBI3METKEpJepAl OKBITY JKOHE J>KYMBIC MpoIecTepiH Oeiimaey CHIKTHI
©3repiCTeP/IIH YUBIMIACTHIPYIIBIIBIK JKOHE MOJIEHU acMEeKTUIepl KapacThIpbuIaibl. MaKalaHblH COHFbI
OeiMl THUIMIUIIKTI *akcapTy YILUIH jKacaHAbl MHTEUIEKT MEeH aBTOMATTaHABIPY/IbIH OJIEyEeTIH FaHa
eMec, COHbIMEH Katap Oenrin Oip KOCIMOPBIH MEH WHIYCTPHUAIIbI OPTAaHBIH EPEKIIETIKTEPIH eCKepe
OTBIPBII, OJNIAP/ABI €HI13yTe KEMIEeH i KO3KapaCThIH KaXKETTUIITH KOPCETeIl.

Kinr ce3mep: JKacannael WHTENNIEKT, aBTOMATTaHABIPY, OHIIPICTIK MPOIECTEp, THIMIALTIK,
Oacexere KaOIeTTUTIK, MalIMHATBIK OKBITY, POOOTTBHIK XYyiHesnep, OHTaWIaHIBIPY, pPECypCTapiabl
Oackapy, lepeKkTepii Tanaay.

Kipicne. CoHFbI yakbITKa I€WIH OHEPKOCINTIK OHAIPICTI JAMBITYJaFrbl 0acThl YpAIC KEIIeHII
aBTOMATTaHABIPY KYHelepiH KoyjgaHy Ooiabl. Ipi KoCIMOpBIHIAp €cenTey TEXHUKACBIHBIH KyaTThl
KOHE YJIECTIPUITeH KypayJlapblHa HETI3/ICNTeH MIenriMaepal eHrizai (koHe eHrizyzae). Omap Oykin
OH/JIIPICTIK IUKIIbl OaKbUIayFa MYMKIHAIK Oepenl, all eHAIPICTIK )KOHE €CeNTey >KyHeslepiHiH ThIFbI3
MHTETPALUACHl TEXHOJOTHSUIBIK MPOLECTepAiH HMKEMJIUTINH KOHE HIBIFapbUIaThIH OHIM TypJepiH
KeJlesl e3repTy MYMKIHAIrH KamTamachl3 erefi. Ci3 JKakchl OWIaMalTBIH CHSKTHICHIZ. Alaiija,
xacauapl uHTeIulekT (OKU) sxyilenepinin namysl TyOereiii kaHa JeHreiieri aBTOMAaTTaHABIPY
KYHeNepiH KypyFa MYMKIHIIK Oepi.

CoHFBI KBUIIAPHl JKAacaHIbl WMHTEIUICKT JKYHWEJepiHiH JKeIenm JaMybl MYHJAl JaMyIIbIH
HOTH)KENIEpIH TMpaKTHKara €Hri3yre OaillaHbICThl jXKaHAa KYObUIBICTap MEH MpOLEecTepl KYKBIKTHIK
perTey KaKeTTUNriH Tyaelpasl. COHBIMEH KaTap, »acaHIbl WHTEUIEKTTI OJaH opl JaMbITy
TPAEKTOPHUSICHIH KAJIBINTACTBIPy, OHBIH JlaMy TOyeKelJepiH OoJamakka OaphIHIIA —a3alTyabl
KaMTaMachl3 eTyre KaOUIeTTI MPUHIUNTEPAl TYXKBIPbIMIAY *oHE O0a3alblK 3JEMEHTTEpAl Ti3iMiey
Typalbl MoceNe TybIHAAIbl, Oy OSKOHOMHUKAIBIK JaMyJblH KelIOacIibl eNjepiHie KoHe
KOIIOACIIBUIBIK MO3UIMATIAPFa KOJI KETKi3yre YMTBUIATBIH MEMIICKETTepAE KacaHIbl MHTEIUICKTTI
JaMBITY CTpaTerHsUIapbIH KYpyFa oKeJ/Ii.
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BypbiH agam y3aK yakbIT KYMBIC ICTETEH TarChIpMaliap bl )KacaHAbl MHTEIIEKT OipHEeIIe CeKYH]T
immiage opeiHaail ananel. Kasipain esinge Al kemeriMeH OaHKTIK MIOTTap/bl allly YKOHE CATHIN aly,
kKaHA JOPI-TOPMEKTep i 93ipiiey, KOp HApBIFbIHA WHBECTHIMSIIAY JKOHE PEHCTIH KEIIry YakKbIThIH
OipHemie MUHYTKa JIeiiH aHbIKTail amazgpl. JKacaHapl MHTEIJIEKT ">KaHa SJEKTp" Aen aranajbl: Ol
OM3HECTIH OapJIbIK cajaJapblH ©3TrepTeil >kKoHe OosamakTa OYKUT ©pKEHHETTIH KeIOeTiH e3repTyi
myMmKiH. Kocibu meana pecypcTsiH TYKbIpbIMaaMachkiHa colikec Techtarget.com. skacaH bl HHTEIICKT-
OYJ1 TEXHOJIOTHUSIHBIH WHTEUICKTYaJIIbl OPEKETKE eNIKTey KaOijaeTi, MbICAlbl, aKmapaT MeH OepiiareH
epekesiep HeriziHae OiTiM ally, JOTMKAIBIK KOPBITBIHABI jKacay j>KoHE MennmaepiHizmi TyzeTy. Al
caparnTaMaJIbIK JKyHenepai Kypy, TaOufH TULET1 AepeKTep/i OHIeY, COMIeYal TaHy JKOHE MAaITMHAIBIK
Kopy JKoHE T.0. JKOFapbla alThUIFaHIapra OAaMIaHBICTHI JKYPTi3UINe€H 3epTTeY TaKbIPHIOBI OJAaH Ja
©3eKTi 0oJa Tycei.

3epTTey daici MeH MaTepuasgapbl. OHEPKICINTE >KacaH/Ibl WHTEIUIEKT HETi31HIeri xyuenep
KapKbIHABI AaMbIn keneqi. Meticulous MarketResearch annarst 8 xpinga Oy cermentTiH 39% ecyin
OoJpKaiabl, ajl @HEPKACINTIK ai Mmenrmaepl HapbIFbIHBIH Kejemi 2027 kplira Kapail 27 Munuiapa
JOJUTapFa KeTe/Il.

byn enimumepai maiimananynarbl kembacuisl — AKIL, omapnaeie apteiaaa-OHTycTik-11IbiFbic
Asus enzepi (eHzipic opbIHIAPBIHBIH Ker 0ediri Kpitaiina opHanackan). Anaiiia, skahanaplK Keaeme
Oy KepceTkim eTe KapamnaibiM-Gartner MoiMeTTepi OOMBIHIIA dJIeM/IeTT OHEPKACINTIK YHBIMIAPIbIH
TeK 6% - Bl )KacaH bl MHTCIUICKTTI Tai1aaHabl.

Onipic KYMBICBIHBIH (YHKIHOHANIBI OarbpITTapblHa KeyeTiH Ooicak, JXKU jkaHa eHimuaepi
o3ipJyiey TUIMJILIITIH apTThIPY, KETKIZYUIUIepAl TaHAay MeH Oarajay/]pl aBTOMATTaHBIPY, O6JIIIeKTep
MeH OeJIieKkTepre KOWbUIAThIH TalanTapAbl Taljay YIIiH KOJJaHbUIagbsl. OHAIpIC MPOLECIHIH ©31Hae
al Ou3Hec-TpolecTep/l KEeTULNIPY JKOHE JpTYpii 1MIKI KyHenepni YHiecTipy YIIH KaxeT. by
KbI3METKepJepAiH KaTeNiKTepiH a3aiiTy, TOKTAal Kaly YaKbIThIH a3alTy, KOCITOPBIHAAFbl KayiMCI3qiKTI
KaKcapTy YIIH KbI3METKepJiep MEH KaOJbIKTapblH KO3FANBICHIH Tajjaay, camaHbl Oakpliay >KOHE
KaOBIKTHIH KYWIH TaJay KarIalaphl.

Keneci cama — norucrtuka. OHaa »KacaHIbl WHTEUIEKT TachiMajijay MaplIpyTTapblH
JKOCIapyiayibl JKakcapTaabl, IIHKI3aTThl KETKI3Y YaKbITBIH a3alTajpl, KOHEITUIIMIEP MEH
KETKI3LTIMIEpal OapbIK Ke3eHIepAe Kaaaraaanbl.

XKowne, opune, 6acka cananaparbliail, @HAIPICTET] )KacaH bl HHTEIUIEKT OHIMAL )KbUDKBITY YIIiH
KosgaHbutagpl. byn memiMaep canara eH a3 TOH. byraH Konjay >kKoHe KbI3MET KOpCeTy KeJeMiH
Oomkay, Oara OenriieyJli OHTAMIAHABIPY JKOHE TYTHIHYLIBUIAP/ABIH OHIM camachlHa KaHaraTTaHYbIH
Tanjay Kipenui.

OHepKacinTeri jkacaHAbl HMHTEIUIEKT KYMBICHIHBIH €pEeKILIeTirt MoJenbAepAl Kypy Ke3iHae
KOCIMOPBIHAAPBIH €PEeKIIETIKTEPIH eCKepy Ka)XeT, ojlap TinTi Oip MeTaJIMeH YMBIC )KacaraHja Ja
Oip-OipiHeH epekmieneHyl MyMKiH. bipak Oyy1 albIpMamibUIBIKTap/a >XKacaHIbl HMHTEIUIEKT bapiibik
OHJIIPICTIK YHBIMAApPFa TIKEICH aIrOpUTMIIK €CENTey MYMKIH eéMeC HeMece KUBbIH OOJIaThIH, KONTEreH
aifHbIManbl (pakTopiap MeH Oenrici3, MHXKEHEep ©31HIH capanTaMalbIK TOKIpHOeciHe CyHEeHe OTBIPHIM
KaXeTTi opeKeTTepAl OaranalThIH jKeplie KOMEKTece .

liot >xo0anapsl asceiHga MHTEIUIEKTyanapl TaJljayAbl €HI13y KaHlal HOTHXKEe OepeTiHi Typasibl
OipHelie MbICaJ/Ibl KapacThIPbIHbI3.

3epTTEy HITHIKeNepi KOHe 0JIapAbl TAJKbLIAY. O3Ipre KOCIMOPHIHAAPABIH €HOCKTI KOopray
camaceiga JKU-memrimaepai KoiagaHy KOPBITBIHIBUIAPHI JKaINbUIAaHFAH TypJe KO JKETIMI:
OeiiHeaHaNNTHKA, KbUTy KapTajlapblH jKacay, KbI3METKEpJIepAe KEKe KOpPFaHbIC Kypauaapbl
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KUBIHTHIFBIHBIH OOJTYBIH TaNIay, KayilTi alMakTapabl Oakputay. MyHai OelCceHIUTIK KOCIMOPBIHAAFbI
*kapakart faeHreiiin 50% - ra ToMeHIeTe .

bipak coTTi XarmainmapIblH KeIIUIrT eHIIPICTIK KOMIIAHUSUIApJIbIH HAaKThl MiHJETTEepiMEH
OaifmaHpIcThl. MbICaibl, OHIIPIC UUKIIHIH aJFalllKbl KE3CHIEPIHJErl MPOKaT aKaylapblH OonKay
IIBIFBIHAAP/BI a3alTyFa JKOHE JTaWbIH OHIM KOJIEMIH HEKeCi3 apTThIpyFa MYMKIHIIK O€peTiHl aHBIK.
Oceiman KU xyiieci ymriH MiHAET TyAbl: OHAIPICTIH aJFallKbl Ke3€HICPIHIE aKayJbl MAacCaHbIH €H
KeIl yieci Oap Marepuanmap MeH OeJEKTep/i aHBIKTAy >KOHE OChUIAMINA WIIEeMJICY IUIPMEHIHIH
OHIMJIUTITIH apTTHIPY.

Tarpl Oip Oenrimi kaFmail MPOIECTIH MapXKachblH TYNKUIIKTI OHTaWIaHIBIPYMEH OaillaHBICTHI.
Kacanapl nHTEIEKT OOMYBI KepeK OANKBITY YaKbITHIH XKoHE (PePPOKOPBITIIAHBI TYTHIHY/IBI )KOHE OCHI
KOMIIOHEHTTI KOCY KaJaMIapbIHbIH CaHBbIH Kajail azaiTyra OONATBHIHBIH €CENTeHi3. Icke achIpyablH
HOTIKEC] OANKBITY YaKbITBIHBIH 4-6% - Fa KbICKapybl, TaICHIPBICTApbl OHTAMIAHABIPY JKOHE JKbUIbIHA
10 MuITHOH OJUTap YHEMIEY OOJIIbI.

JlerenMeH, >KacaHAbl MHTEJUIEKTTI KOJJAHYABIH KYpAeNi OKHUFajapbl a3 J»oHE >KacaHJbl
MHTEJUIEKTT] KOJIJaHYIbIH HAKThI TUIMJILTITI Typabl.

bipinmrici-)xa0AbIKThl MalijaniaHy YakKbITBIH apTThIpy. MbIcaibl, 3JEKTp KyaTblH TYTHIHY
npoMITiH JKOHE KECKIIITIH KYKTeMeCi Typajbl IepEeKTep/l Talfail OTHIPBIN, CTAHOKTAPABIH TMaii1aibl
KYKTEMECi Typalibl aKmapar ajayra 0oiaabl — MalliHa jkKall FaHa KOChUIMaraH Ke3zie, bipak OemikTi
xacay rnpoueci xypai. OcblHIal aKmaparThl 3epTTeH OTBIPHII, KaOABIKTHIH JAYPHIC KYMBIC iCTEMEYI,
KOHACYIIIEPAIH KYTY YaKbIThl, MaTepHAIAAP/ABI JKETKi3y YaKbITBIHBIH OY3BUTYBI JKOHE T.0. CHSKTHI
YaKBITThI KOFANTYIbIH ceOenTepiH aHbIKTay KUbIH emec. COHBIMEH, AIPiN kKOHE DJIEKTP IHEPTUSCHIH
TYTBIHY TpoduiIl Typanbl JepeKTepAl Tannay KaOObIKThIH BIKTUMaJl akaylapblH OoJDKail amajpbl,
COHBIH HETI31HJIe TEXHUKAJIBIK KbI3MET KOpCeTy Il alibIH-ajia jKocmapiayra 0oJa/ibl JKOHE OchlIaiia
KOHJEY YakKbIThIH a3aitazsl. COHBIMEH KaTap, HapbIKTa OeJIIeKTepal OHAIPYIl >KeAenaeryre
MYMKIHIIK OepeTiH OarmapiamManblk Mmemimaep Oap, keuOip skarmaiimapna 20%. Hakrel yaksiT
pexuMiHIIE onap OOTIKTIH OHAeTy 0apbIChl Typalibl JEPEKTEP/al OaranaiIpl xKoHe Oenriii Oip yakpITTa
OHJICY KYPAJIBIHBIH >KbULAAMIBIFBIH apTThIpanbl. MEICambl, JaibIHIAMaHBIH JKOPAEMAKBICH KaKeT
OonraHHaH a3, cogaH keiiH keckimTi/keckimTi CNC mammHaceiHaa 6araapiiaMaianFaHHaH repl ayaaa
KBUITAMBIPAK JKbUDKBITYFa Oonanel. Hemece CNC cTaHOKTaphI YIIiH KeCy JKbIIIaMABIFBI Map)KaMeH
OpHATBUIFaHbIH Ol1€ OTBIPBIN, SIFHU JOFaJl KypajFa ecenTerene asasipl, OaraapiaaMa eTKip KypaliMeH
KYMBIC 1CTereH/1e OV )KbUIIAMIBIKTHI apTThIpa ajaabl.

Exinmrici-eHOek eHimaumirin aprtreipy. CraHoktapaa (Hemece RFID-tertepae) opHaTbuUiFaH
TipKEY TepMUHANIAPbIHBIH >koHe THicTi BK keMeriMeH maiiasnsl *yMbIC YakbIThl Oenrigenesni. Ocbl
aKIapaTThl TAJJAN OTHIPHII, OHIMCI3 IIBIFBIHIAPIBIH CEOCNTEPiH aHbIKTayFa 00IaIbl.

Y UIiHIIICI-KOHCTPYKTOpIap MEH TEXHOJOTTapJblH OHIMJI MaijalaHy MapTTapbl MEH akayiap
¢dakTinepi Typaiabl 0OBEKTHUBTI JepeKTepre he 0oja OTBHIPBIN, KYPBUIFBIHBIH AW3alHBIH T€3 TY3ETIIl,
KaHa MOJU(pUKANMSIAP Kacall alaThIHIBIFbIHA OalJIaHBICTHI JKaHAa OHIMIEPAl d3Ipyiey IUKITIHIH
KBICKAPYHI.

TepTiHmIi - UHTEIEKTY (bl TAJJay Kalmail TeHIIeIreH eHAipicKe Kelyre MyMKiHaiK Oepeni
HOTIKECIHJIE 9pOip KIMEHTTIH KaKETTUTIKTEpiH OapbIHIla KaHAFaTTaHIbIPY €CeOIHEH caTyabl YIFalTy.
"Unpyctpus 4.0" KaFuaaTTapblH €HI13€ OTBIPBII, XKeKe CUMaTTaManapbl 6ap jKoHE JKeKe TarChIpbICIIeH,
Oipak >kamnmai KejieMie )KeKe OHIMHIH ©31H/1K KYHBIH CepUsIIbIK/ Kalai eHaipic IeHrelinie ycTaraH
Ke3ne oHiM okacayra Oomaael.  JKorapeima —aiTeuFaHmapiaaH  Oacka, '"3arrap wHTEpHETI"
TEXHOJIOTHSIIAPbl MEH JKacaHJIbl MHTEJUICKTTIH YHJeciMi O6acTankbel ASpeKTepal TY3eTy Ke3iHie, aTamn
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aliTKaHJa TamCBIPBIC KOJEMIH ©3TrepTy Ke3iHJe HeMece >XKaOAbIK ICTeH MIBIKKAaH Ke3[e OHJIpICTi

’Kocrapiay IpoLEeCTepiH/Ie YIKEH MaHbI3Fa Ue.

3akirouyenue. JKanmel, KacaHIbl WHTEUICKT ©OHEPKOCIN CalachlH JaMBITY MEH KaHFBIPTYa

ISyl peil aTKapaibl. bysl KocimopelHAapra OJIapblH TUIMAUITIH apTTHIPYFa, IIBIFBIHIAPABI

a3aiiTyra >KOHE OHIMHIH CcamlachlH jJKaKcapTyFa KOMEKTece/i, OYJI OJIapJIbIH HapbIKTarbl Odcekere
KaOUIeTTIIriH apTThIpyFa keMmekTecedi. Amaiina, )KM-ni coTTi KOJIJIaHy YIIiH ©HEPKICINTIH TYPaKThI
TaMybl MEH LITepuieyiH KaMTaMachl3 €Ty YIIIH KayilcCi3liK, dTHKA KOHE 3aHHaMa CHSAKTBI KOITEreH
(bakTopIIapibl ECKEpy KaKerT.

10.
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3BIFBIP IOHI MEH BATATTHI KPEKEP PELENTYPACBIH/IA
KOJIIAHY ABIH THTMILJIITT

Tvineim b.K., baiivicoaesa M.11., Monoaxynoea 3.H.
(Armamol Texnonoeusnvlx Ynusepcumemi)

JKypriziaren 3epTrTey >KYMBICHI 3BIFBIP JIOHIHEH JKOHE 0aTaT(TOTTI KapToll) OHIMIEPIH KpeKep
pelenTypacbiHia KoJjaHy OarbITBIHAA SKYPri3uimi. 3epTTey >KYMBICTApBIHBIH OapbIChIHIA KpeKep
OHIMIHIH TaFraMbIK >KoHE OMOJIOTIMsUIBIK KYH/BUIBIFBIH JKOFapbhlIaTy MakcaTelHaa 5-20% apanbiFbIHzia
3BIFBIP JIOHIH, 3BIFBIP JOHIHIH TyTacTall TapTBbUIFaH e31HMIICIH JkoHe Oarat esinaicin 35,55,85%
apalbIFbIHIA KOCY apKbliIbl 3€pTTEyJiep >KYpri3iaal. 3eprreyiep HOTHUXKECIHIEe OHTalibl Hycka 15%
3BIFBIP JQHIHIH TYTacTall TapThulFaH jkoHe 85% Oarar e3iHfici KOCBUIFAaH KpEeKep OHIMI OOJIbII
TaObUIbl. AJIBIHFAH ©HIMHIH KYpaMbIHAAFbl TaFraMIbIK 3aTTaplblH MeJIIepl ecill, TaraMJbIK JXKOHE
OMOJIOTUSUITBIK KYH IBIIBIFBI )KOFapblUTaFaHbl AlKbIHIAJIIBI.

Herisri ce3nep: kpekep, 3bIFBIP JI9HI, 0aTaT(TOTTI KapTOM), TaFaMJIBIK KYH/IBUIBIK, OHOJOTHSITBIK
KYH/IBUTBIK.

Kipicne

Kazipri kyHae TexXHUKaHBIH JaMybl ceOeOiHeH Kemnm amampaap aypyra ymblpay ycringe. Coin
ce0OenTi naiaaabl TaFaMIbIK KYH/IbUIBIFBI )KOHE OMOIOTHSIIBIK KYHABUIBIFBI XKOFAphl YHIbI KOHIUTEPIIIK
OHIMJIEP/I JKacay Kasipri KyHHIH e3ekTi Mmoceneci. COHbIMEH Karap, KOFamzia YHJbI KOHIUTCPIIK
OHIMJIEp/IH CYpaHbICKa e 00JybIHA OailIaHBICTBI TaFaMJIbIK JKOHE OMOJIOTHSUIBIK KYH/IBUIBIFBI )KOFaphI
OCIMIIK TEKTEC IIMKi3aT KOCBUIFaH OHIMJIIEPIiH aCCOPTUMEHTTEPIH KOOCHUTY, OHIMACPAIH KYPBUIBIMBIH
KETUIIIPY KaxKeT.

TorTi KapTom - JKOFaphl KaJOPUsSIIBI ©HIM, OHBIH TaFaMJIbIK KyHAbUIbIFEI 100 r-ra mamamen 90
KKaJ, an kapronTta HeOGopi 70 kkan Oomaapl. Illuki ToTTi KapTom TyHHekTepinae 20%-ra neiiiH
KeMipcynap, oHbIH imiHae 12,7% kpaxman, 4%-m1an actaM KaHT (caxapo3sa, IiIoKo3a, PpykTo3a xoHe
MaJIbT03a) JKoHe 3%-Fa JieliiH TaraMbIK TanmbiKTap 0ap. OHBIH KypaMbIH/ia Maiyiap ic Ky3iHJe JKOK,
aKybI3gap ere a3. Torti kapron BuTaMuHIepAiH, acipece A, C, E, B2, BS, B6 xone Bl ke31 60:bin
Tabbutazbl. TOTTI KAPTONTHIH Capbl )KOHE KBI3FBUIT Capbl COPTTAphl O€Ta-KapOTUHHIH KOMMachl OOJIBII
TaObLIa/Ibl, ONApABIH KypaMbl co0i3/1eH KeM Tycneini. TylHek KypamblHIa KalblHi, TEMip, MarHui,
dbocdop, HaTpuil koHE MBIpHIII Oap koHE ocipece Kanuiire Oail. COHBIMEH Karap, OJapAblH
KYpaMbIHJa TPUTEpPIICHAEP, ATKaJIOUATAp, KyMapHHIEpP, aHTPAXHHOHIApP, CAIOHHWHIEP, TAaHHHIEP,
TaHUHJIEP KoHE (eHOIbI KocbuibicTap Oap [1].

3bIFBIp TYKBIMIAPBIHBIH aJaM VIIH OpacaH 30p KYHABUIBIFEI OHBIH KypaMbIHAA OpTYpIIi
OpTraHUKaJbIK KOCBUIBICTAp MEH KOPEKTIK 3aTTapAblH O0ybIMEH OaillIaHbICThI. 3BIFBIP TYKBIMIAPBIHIA
KeOlIp 1CIKTepAiH KaTepJi »acyllalapblHbIH OeiHyiH OoceHeTeTiH JurHaHiap na 6ap. Jlurnangap
39p LIBIFApY JKYHECiIHIH KYMBICBIH >KaKcapTajbl, OYHpeKTiH KaObIHYBbIH OOJAbIpMayFa KOMEKTECEeIi.
Tept amta 00¥BI 3BIFBIP TYKBIMBIMEH OAWBITBIIFAH TaraMIapIibl K€y KaHIAFbl XOJECTEPHH JIeHTeHiH
TOMEHIETE/I].

3bIFBIP TYKBIMIAPhl TOJBIK AMUHKBIIIKBULIBIK Kypambl 0ap axysi3nap, JuHOICH (w — 3)
KBIIIKBUIBIHBIH 0ackiM Kypambl 0ap MaHbI3[bl NOJMKaHbIKIAraH Mail Keimksuiapsl (IIKMK),
IMETANBIK TAJIIBIKTAD CHUSKTHI TaraMJIbIK (DYHKIIMOHANIBI 3aTTapAbIH OONYBIMEH CHIIATTAIA[IbI.
Kazipri yakpITTa 3BIFBIP TYKbIMJApbl HETi3IHEH 3BIFBIp MaWblH OHAIPY VIIIH IIUKI3aT peTiHJe
Konganbutansl. COHBIMEH KaTap, 3BIFBIP TYKBIMBI aKybI3JapBIHBIH CaHBIK JKOHE CallalblK KYpambl
oJlapbl HaH-TOKAII )KOHE KOHAUTEPIIK OHIMICPAiH OMOJOTHSIIBIK KYHIBUIBIFBIH apTTHIPY YIIIH aKybI3
Ke31 peTiHje KoJlaHy NepcreKTUBAckIH kepcereni [2,3,5].

3bIFBIP TYKBIMAAPBI MEH OJIap/Ibl KaiiTa eHJIey OHIMAEP] TEXHOJIOTHSIIBIK JKoHE (DYHKIIMOHAIIBIK
KaCHETTEpIMEH HaH IMICIpy XKoHE KOHIUTEPNIK OHIIPICTEPIiH JAOCTYPJIi MIUKI3aThIHAH €peKIIeIeHE.
Ocbiran  0alaHBICTBl  OJApAbl TaMaK TEXHOJOTHUsAJApblHA EHri3y OOWBIHINA FBUIBIMH JKOHE
IPAKTUKAJIBIK 3€pTTeyJiep KaKeT. 3bIFIp TYKbIMIApbl MEH oJlap/bl KalTa eHJey OHIMJIEpiH
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naiganany: JUMHATED MEH aKybI3JbIH, aKybl3 KOHIEHTPATHIHBIH Op TYpPJl Kypambl 0ap YH IIHKi3aT
0a3acblH, €H aJBIMECH, HaH TMICIpy JKOHE KOHAMTEPJIK cajlaHbl KeHEHTyre, (yHKIIMOHAIIBIK
MaKCcaTTarbl HaH-TOKAII KOHE KOHIUTEPIIIK OHIMICPAIH aCCOPTUMEHTIH YIFaTyFa MYMKIHIIK Oepeni
[4,5].
3epmmey mamepuanoapvl men a0icmepi

3epTTey Marepuasaapbl peTiHae >KOFaprbl cypbinThl Oumaid yHel (MEMCT 26574 ), 3bIFBIp
noHi(MEMCT 10582-76), 6atat(torTi Kaprorm), ac Ty3sl (MEMCT P 51574-2003), Kyprak amibITKbI
(MEMCT 26498-85), xorcoitkpiin (MEMCT 32802-2014) KoagaHbLIIbL.

Kpekep KaMbIpbl allIBITKBIMEH, AIIBITKBIMEH XOHE XUMUSIIBIK KOTCHITKBIIITAPMEH, XHUMHSIIBIK
KOICBITKBIITApMEH JaiibiHaanaasl. Kpekep TEeXHONOTHsIChl KaMblpFa apHaJFaH, SFHHU alllbITKbIMEH
KaMbIp JTalbIHAAWTBIH €Ki (a3anbl, all XUMHSUIBIK KOICBHITKBIIITApAa HEMECE AalIbITKbUIAp MEH
XUMUSIIBIK KOTICBHITKBIIITAp/Ia SMYJIbCUS JMAaWbIHAAUTBIH KOC (ha3aybl 00Jybl MYMKIH[6]. 3epTrey
KYMBICTapbIHa OaKpUIay HYCKACHIH AalIbITKBIMEH, Oacka HYCKajap KOICBHITKBIIITHIH KOMETiMeH
KaMbIPJIbl UJICHIN, KpeKep AalbIHAaTIbI.

Kpekep eHiMIHIH KypaMblHa KOCBUIATHIH IIUKI3aTTapAbl 3€PTTEH Keje, TaHJAIFaH IUKi3aTTap
KpEKepAiH TaFaMIbIK KOHE OWOJOTHSUIBIK KYHJIBUIBIFBIHBIH, TaFaMJbIK TalIIBIKTApIbIH JKOHE
BUTaMHHJICPMEH MUHEPAJIIbI 3aTTap/bIH ©CKEH1 aHBIKTAIIIBI.

3bIFBIP JIOHIH, 3BIFBIP JOHIHIH TYTAC TapThUIFAH €31HAICIHIH KpeKep MEeYeHbECIHIH carachliHa dcep
eTyiH 3epTTey MakcaThiHaa Meumepi 5,10,15,20% apanbiFblHAa YH MaccachblHa IIAKKaHa KOCBUIFaH
Hyckanap anbiHabl. COHBIMEH KaTap, 3bIFbIp JOHIHIH crienn(UKaNIbIK Uici MEH JI9MiH Oacy MaKcaThIH/Ia
0arar(ToTTi KapToIr) e3iHiCiHIH Memepi 35,55,85% apanbiFbiHaa KOCBUTFAH HYCKalap aJIbIH/IbL.

bakpimay Hyckachl peTiHJE AalIbITKPIMEH MAaMChI3, KAHTCHI3 jkacajaTblH «JItoOMTenbCckuii»
KpEeKepiHiH perentypacsl OoibHma 112,4Kr sxoraprel cypbinThl Oumait yasl, 0,2xr ac Ty3sl, 0,25kr
anpiHabl. Cy Medmepi oicTeMelNiK HycKaylapaa KenTipiareH Qopmyia OOMbIHIIA eCenTeNiHIm
QJIBIH/IBIL.

Homuorcenep scone onapovt mankwiiay

3epTrey OapbichiHAa 3bIFBIP AHIH 5,10,15,20% sxoHe 3bIFBIp IOHIHIH TyTac TapThUIFaH €31HAICIH
5,10,15,20%  apambiFbiHAQ  KOCHIT, JKANIbl & HYCKAa albIHABL.  bapiiblK  HYCKalapIbIH
OPTaHOJIENTUKAIBIK OHE (PU3MKO-XUMUSIIBIK KOpceTKiTepi OOWBbIHIIA 3epTTeysep >KYprisiiiim,
OHTAMJIBI HYCKA 3BIFBIP JOHIHIH TyTac TapThUIFaH e3iHiiciH 15% wmemnmiepne KOCKaH HYCKa OOJIBIM
TaOBIIIBL.

15% 3BIFBIp NIOHIHIH TYTac TapTHUIFAH €31HJICI KOCHUIBIT KacaJiFaH HYCKaHBIH JOM1 MEH Hicl
TYTHIHYIIbIFA KEHIT Ooyybl YHIIH OaTar(ToTTi KapTom) e3iHniciH 35,55,85% apanbiFbiHIa Kocy
KapacTbIpbUIAbl. JIaliblH ©HIMHIH PraHoJIENTHUKAIBIK KOPCETKIIITEPIH 3epTTeH Keje OHTaibl HyCcKa
6oubIn 85% OGaraT €31H1ICI KOCBUIFaH KPEKep alIbIHJIbI XKHE /1€ 3bIFBIPABIH 19Mi MEH Hici OalikanMapl.
Hormxenep 1-kectene KenTipuil.

Kecre 1. Kpekep eHIMIHIH cana KOpCeTKIIITepi

Kepcerkimrepaiy | baksr 3bIFBIp J0HI1, % 3BIFBIP JOHIHIH 3BIFBIP J0H1
aTaybl nay TYTac TapTbUIFaH e3ingici 15% xone
e3ingmici, % OaTaT e31HIiCl, TP
5 |10]15]20] 5 10| 15[ 20| 35 | 55 | 85
[Timmini OpTYpJli TOPTOYPHILITHI
Y cTiHIH Xarganbl Kenip-Oyabipis
Tyci Anrer AIIEBIK AIIEBIK A Konpip | Ka | Am Konsip
K caphl, KOHBIP | IIBI pa | BIK
capbel | JaKrapme K KO | KOH
H KO HBI | BIp
HBI p
p
Jlomi xxoHE Hici Ozine | O3iH | AHBIK ce3ieni | AH | AHBIK cesineni | Ansl | Opt | O3iH
(3BIFBIP) TOH e BIK K ama e
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TOH, eM ce3l | ce3l | ToH,
aHEbI ec nem | neml | cesi
K JIM€
emMec 150101
ChbIHBIFBIHBIH TonbIK micipiiareH, THIFbI3
KOpiHici
bliranablabIFsl, 7 6 6 |[56| 5 (65|65|64| 6 |65 6,7 7
%
Kpimkpuiapuisirsr, | 7,0 70 (7273 |77 |7173|75|78]| 7,3 7,2 7,1
rpa.

Carachel JKaKchl JIeT TaHIaJFaH OHTANUIIbl HYCKAHBIH TaFaMJIbIK JKOHE XUMUSIIBIK KYPaMBbI
AHBIKTAJIBl. AJIBIHFAH 3€PTTEY HOTIIKEIEP1 KeJleci 2-KecTene KeITipii.

Kecre 2. Kpekep eHIMIHIH XUMHSIIBIK KYPaMbl
Kepcetkim aTaynapbl Memmepi, 100r AMUHKBIIIKbUIIAPbI- Menmepi,
OHIMIIE HBIH KYPaMBbl 100r e”imMze
baxkgr Kana
may | Kpekep

DU3HKO-XUMHSUIBIK KOPCETKIIITEP: ApruHuH 2,441
-aKybI3/IbIH MaccalbIK yiieci, % 10,24 12,27
- MaiIbIH MaccabIK yieci, % 55 4,90 JInsun 0,882
- KOMIPCY/IBIH MacCalbIK yJeci, %o 69 48,36 Tuposumn 0282
- KJIETYATKAHBIH MACCaJbIK YJIECi, - 1,60 ’
% - 0,23 dennstanasuy 0,794
- b-xapaTunoun memepi, mr/100r
T'nctunun 0,500

Buramuszep: ) 051 JleduH-+u300eHIuH 1,118
- €, mr/100r B 0,016 MeTHoHUH 0,471
- B6, mr/100r - 0,076
- B1, mr/100r Bamun 0,971
Munepanas! 3aTTap, mr/100r: 3,3 3,8 HponuH 1,676
_FKe 50 4 f363,?011 Tpeonun 0,559
- Ca 43,4 135,3 Cepun 0,647
- Mg

AJanuu 0,824

[JIULUH 0,824

AJBIHFAH JEpeKkTepAl Tajjay HOTHXKEJepiHAe 3bIFbIp JOHIHIH TyTac TapThulFaH 15%
e3ifaiciMer 6aTaTThiH(TOTTI KapTom) 85% e€31H/11C1 KOCBIIBIIN JKacalFaH HycKaaa 0aKpliay HYCKAaChIMEH
CaNBICTBIPFAaH/Ia MHUHEpaJAbl 3aTTaplblH, aKybl3 MeJIIIepiHiH apTKaHbIH Kepyre Oomansl. [laiibiH
OHIMHIH aKybI3bl Oakpiiay HyckacbiHaH 19,8%-ra ecti. COHBIMEH KaTap aMUHKBIIIKBUIIAPBIHBIH
KYpaMbIH, JaliblH ©HIMHIH KypaMbIHJa acKOpOWH KBIMIKBbUIBIHBIH, B1, B6 BUTamMuHIEpiHIH Meiepi
aHBIKTAJIIBI.

Kopvimuinowt

Canacel ’aKChl A€M TaHAaIFaH YT 36IFbIp JoHIHIH 15%-1bIK e31HiciH koHe 85% OaTaT(ToTTi
KapTom) €31HJICI KOCBUIBIN JKacajfaH JaWblH OHIMJE, b-KapaTHHOHJ >KOHE MalIaibl MaKpoO KoHE
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MUKPODJIEMEHTTEPAIH, TaFaMIBIK TAIIIBIKTapABIH 0ap 00ybl aTaMHBIH ac-KOPBITY, 1IIEK->KOJIJaphIHa,
KaH-TaMBIPJIAPBIHBIH J)KYMBICTAPbIHA OH 9CEPiH OCPEeTiHIH alTa ajJambI3.

DOKCHEpUMEHTTIK 3epTTEeYJepAl KOPBITHIHABUIAW Kele, TaraMIbIK JKOHE OMOJOTHSIIBIK
KYHJIBLIBIFBI KOFaphl KPEKep alyblH PELENTyPachl KYPhLIIbI.
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Abstract: Accurate and effective solutions for car brand recognition are required due to the
growing number of automobiles on the road. The creation and assessment of machine learning
algorithms for systems that recognize automobile brands is the main emphasis of this research. Two
methodologies are suggested and assessed in this study. The first approach makes use of a YOLOv4-
based model for automobile logo identification and addresses issues like small logo sizes, complicated
designs, and disturbance from the environment by using a shallow output layer, flexible convolutions,
and effective channel attention. The second method uses a CNN-based system to construct a car logo
recognition system. It identifies logos above the license plate area by using coarse segmentation and
hierarchy feature extraction.

1. Introduction

In 2016, there were approximately 1.4 billion[1] vehicles on the planet, and this number is
increasing at an as- tounding rate.In order to put such growth into perspective, consider that there were
around 670 million vehicles on the planet in 1996, compared to just 342 million in 1976,it has almost
doubled in 20 years.[1]According to the statistics of Kazakhstan, the number of vehicles in 2022
increased by 3.7 percent[2]. As of March 1, 2023, the number of cars in Kazakhstan amounted to 4.5
million.[2]

1.1 Problem specification

As the number of vehicles on the road keeps increasing, there is an increasing need for accurate

and reliable vehicle identification. Unfortunately, the more popular traditional techniques of vehicle
identification manual checks and physical inspections take time and are usually wrong. This might
lead to clogged up roads and slower law enforcement response times. In recent years, machine learning
algorithms have been used to solve the problem of identifying a car brand.Consequently, the problem
statement is compares the effectiveness of current machine learning algorithms for automobile brand
identification systems.

2. Methodology

The first method that provided in this research is YOLOv4-based model for car logo

identification.The fourth iteration of the YOLO series is a straightforward and effective one-stage
object detection model called YOLOv4 [8]. This approach primarily consists of three modules: the
head (YOLOHead), the path aggregation network (PAN), and the backbone (Darknet53).

Fig 1. YOLOv4 model architecture[10]

First, since there aren’t many car logos on the entire map, the task of identifying small objects
includes recog- nizing vehicle logos. Based on this characteristic, a shallow output layer was included
to the YOLOv4’s original three output layers. This technique can mitigate the loss of car branding
information and supplement the scant knowledge of the feature pyramid fusion procedure.
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Additionally, the position of the vehicle logo is different in the photographs shot in real life and there
are vehicles in them from different perspectives. Second, given that some alphabetic logo designs are
extremely complex, the vehicle logo design is intricate and changing. The majority of car logos are
found on the front grille, and their colors match those of the grille. Under complicated and similar
backdrop information, it is challenging to learn the car logo’s edge features by employing sampling
points from the traditional convolution rule. By changing its shape during sampling, the flexible
convolution kernel may more effectively retrieve input characteristics from vehicle logos. In order to
recreate the neck of YOLOv4, deformable convolutions were employed in place of some regular
convolutions. Finally, with the rise in vehicle production in recent years, the location of the vehicle
logo has progressively expanded beyond the head portion. photos of road vehicles and surveillance
vehicles are particularly common among the photos to be discovered. The problem isn’t only that the
vehicle’s components interfere with the logo’s detection; it’s also because the surrounding
environment interferes with the information needed to extract the logo.

The second method that used in this research is VLR systems based on a CNN. The very basic
presumption that the vehicle brand is always situated within a specific area above the license plate
allows for the efficient performance of this coarse segmentation for the suggested logo recognition.
The need for a matching image or the mask design utilized in earlier research is then eliminated
because it can be assumed that the car’s logo can be found anywhere inside the segmented area. Both
the suggested approach and the conventional brand recognition method can obtain comparable
recognition rates if the VLD scheme is accurate. However, since traditional VMR systems heavily rely
on the detection and segmentation technique, the identification rate will significantly decrease if the
VLD scheme is erroneous, for example, if part of the logo is beyond the detected region. A very high
possibility that the logo will be found inside the detected zone is ensured by the suggested approach,
which simply roughly pulls an additional area for recognition out of the LPL data. The presented logo
recognition technique no longer requires preprocessing to produce precise VLD.

2.1.Dataset

To evaluate the suggested system, we take available dataset. Over 80% of all car brands are
represented by the top 10 most common manufacturers in the data set of vehicle logos. A local traffic
monitoring system’s cameras placed underneath traffic lights were used to collect 1,000 outdoor
vehicle frontal area photos. Only one car is shown in each image, as seen in the example in Fig. 1, and
the logo image is not distorted or overlapped.

The cars in the pictures can then be divided into eleven categories based on the companies who
made them.The identification module built into the traffic monitoring system has already recognized
and segmented the license plate. The region holding the car logo, which was normalized to 70x70
pixels in reference to the vehicle license plate, was found using coarse segmentation in the proposed
scheme. The original photographs from the surveillance system come from a variety of outside
imaging scenarios.

2.2. Model implementation

It is crucial to address the issue of feature scale while trying to identify the car logo. Small

objects are ignored be- cause of superficial information deficiencies, and shallow space qualities may
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be reinforced by deep semantic aspects. The attributes of small items can be extracted more effectively
when shallow features along with deep features are combined. So, using YOLOv4’s initial three output
layers as a foundation, a shallow layer of output was added. It was included to the first feature pyramid
as a supplement to the shallow position data in the feature pyramid’s fusion out- put. This approach
allowed for the addition of shallow location information and the fusion of deep semantic elements. The
feature map and the convolution procedure sample data using the normal grid R in conventional
convolution. In a standard convolution process, sample point Ko is calculated as follows:

kn€R

Additionally, the normal convolution operation’s output characteristics channel number is N.
With 2N channels, the same basic deformable convolution can produce output features. In contrast to
regular convolutions, deformable the convolutions have offset characteristics. A convolution layer is
used to obtain the offset. This convolution layer’s convolution kernel is identical to the standard
convolution kernel. The source feature map size and the output offsets feature size are same. Output
parameters and migration characteristics are included in the channels of the 2N dimen- sion. Both the
convolution kernel that produces the final features and the convolution kernels that produces the offset
are simultaneously learning during training. The res-decn module’s feature extraction employed three 3
* 3 deformed convolutions. To keep the multilevel semantic information, the output and input were
then spliced based on the num- ber of channels. A BN layer, a Mish activation function[9], and a
deformable convolution make up a deformable convolution; the number of channels in the
concatenation indicates how the components are connected. For channel compression, the first layer’s
initial 1 * 1 convolution was kept. The res-dcn module took the place of the below sec- ond, third, and
fourth layer convolutions. The last 1 * 1 convolution was kept to shrink the channel following a concat
operation, and a deformable convolution was applied to extract more realistic vehicle logo
characteristics.

2.3. Second Model(VLR systems based on a CNN)

A specific area above the registration number is what is referred to as coarse segmentation,
and it is simple to accomplish. Following LPL, it is anticipated that the segmented image will be
situated at the bottom center of the registration plate, with size b x b, where b = 1/2m, and assuming
the height of the registration plate is m x n, (m > n). It should be made clear that in this study, urban
utilitarian vehicles as well as bigger vehicles are not taken into account; instead, we only look at the
top ten most popular vehicles. The features are extracted hierarchically using a CNN, which consists of
several trainable stages layered on top of one another. The vehicle logo-containing detected pictures of
70 by 70 pixels are the input and are obtained using coarse segmentation, as mentioned in the
preceding section. Various feature maps may be produced in the convolution layer by convolving the
image being processed with various kernels (or weights). A pooling process known as max pooling is
used to retrieve each feature map from the matching feature map in the convolution layer.In order to
increase the precision of a feature map, and to capture the multiple features of brand images, pooling
layers are used to identify the greatest response of the created feature maps to various kernels.
Additionally, the pooling process offers built-in invariance to minor shifts and distortions, which can
occur under different image monitoring circumstances. Units in a layer are arranged in planes where
all the units have a single set of weights because primitive detectors of features that are effective on
one area of the picture are likely to be effective across the entire image[3].

3. Results

In our experiment we take test dataset with 100 images of vehicles and used implemented
models. Metrics including precision, recall, and F1-score have been used to assess the effectiveness of
the developed model for recognizing license plates. These measures make it possible to be certain that
the model can reliably identify the characters on a license plate and recognize them accurately. A
metric of precision tells us what percentage of the total positives the model predicts are true positives:

95 = 0,95
95 + 5

precision; =
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ST -2 = 0,92
precision, = 92 + 8 -y
Recall focuses on how well the model finds all the positives:
95
recall; = 100 = 0,95
I, = 2 _ 0,92
recall, = 700 = %

A measurement that combines recall and precision is the F1 Score. F1 can be used to evaluate
how well our models manage the trade-off between precision and recall:

P 0,95 * 0,95 005
= X ——w,we - . =
1 0,95 + 0,95 ’
P —o 0,92 * 0,92 002
= * —_—
2 0,92 + 0,92 ’

With an F1 score of 0.95 and 0.92, the models has demonstrated a high level of accuracy and
precision/recall balance, as well as a great capacity to properly identify positive cases while limiting
false positives and false negatives. This indicates that the model is excelling in its classification tasks.

4. Conclusion

Two strategies were suggested and assessed in this study. The first technique relied on a
YOLOv4-based model to identify car logos. The difficulties faced by small logo sizes, intricate logo
designs, and disturbance from the environment were addressed by using a narrow output layer, flexible
convolutions, and effective channel attention. The second technique used a CNN-based car logo
recognition algorithm. To locate logos inside a defined area above the license plate, it used coarse
segmentation and hierarchy feature extraction.So,these are two different algorithms that work
differently and have their own strengths and weaknesses.
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KOJIVIM3NOHHOE PEI'YJIMPOBAHUE MEX/IYHAPOJHBIX
TPYAOBBIX OTHOIIEHUI

Ymen Kanua Mapamkwizol

Maeucmpanm 2 kypca,

Kacnuiickuii obuecmeennulil ynusepcumem,
Kazaxcman, 2. Anmamur

AHHOTanusi. B crarbe mpencTaBieHO BCECTOPOHHEE IOPHINYECKOE HCCICIOBAHHE OCHOBHBIX
NPUHIIMIOB  KOJUIM3MOHHOTO TMpaBa M MPaBOBOTO PEryJIMPOBaHUS TPYAOBOHW JEATCIBHOCTH,
OCJIO)KHEHHOW HWHOCTPAHHBIM 3JIeMeHTOM. OTmedaercsi, 4YTO KOJUIM3MOHHBIE BONPOCHI B cdepe
TPYIOBBIX OTHOIICHHWH, OCJIO)KHEHHBIX WHOCTPAHHBIM 3JI€MEHTOM, BO3HUKAIOT W3-3a CHEIH(PUKH
HAIIMOHAJILHOTO 3aKOHOJATENIbCTBA KAXKAOH M3 CTPaH W TPOTUBOPEUYMBOCTU MEKIYHAPOTHOTO
YacTHOTO IpaBa B 3TOM oOmactu. Ha OCHOBE MpOBENECHHOTO aHajM3a JIENAaeTCs BBIBOX O TOM, YTO
YCIOBHUS TPylla SMHIPAHTOB PETYIUPYIOTCS HOPMAaMU IyOJIMYHOTO TIpaBa, KOTOPHIC SIBIISIOTCS
00s13aTeIbHBIME  MEHEE TYMaHHBIMHU 10 CBOEMY COJIIEPYKAHHIO, YEM OOIIUE YCIOBHUs, yCTAHOBJICHHBIC
OOIIMM TPYIOBBIM 3aKOHOAATEIBCTBOM M KOJUICKTUBHBIMH JOTOBOpaMH. B CTaTbe OIKMCHIBAIOTCS
KOJUTM3HOHHBIC MTPUBS3KU, KOTOPBIC PETYIUPYIOT TPYAOBbIC OTHOIICHHS, OCI0KHEHHBIC HHOCTPAHHBIM
JIEMEHTOM, a MMEHHO: cB0OOma BBIOOpa mpaBa (aBTOHOMHS BOJM - lex voluntatis); 3akoH MecTa
paboter (lex loci laboris); 3akoH Mecta HaxoxIeHHs paboromarens; 3akoH (ara cyana (lex flagi);
3aKOH rpakaaHcTBa padoTtoxarens (lex patriae, lex nationalis); 3aKoH cTpaHbI 3aKJIIOYEHUST KOHTPAKTA O
Haiime (lex loci contractus).

KonioueBble ci1oBa: TpyZOBbIE OTHOIICHUS, TPYI HMHOCTPAHIEB, KOJUTM3MOHHAS CHUJIA, YCIOBHS
Tpyaa, TPYAOBOM JOTOBOP.

Beenenue

AXTyaJlbHOCTh TEMBl HCCIEIOBaHMS 3aKIIOYaeTCsl B TOM, YTO B YCJIOBHSIX COBPEMEHHETO
Pa3BUTHUSI PHIHOYHBIX OTHOIICHHI, HEMPEPHIBHOTO MPOIecca IKOHOMHUYECKOW II00aIn3aliu, OYeHb
BAKEH IMPOIIECC IPABOBOTO pETYIMPOBAHUS TPyda, TO €CTh PEryJHpOBaHHE YCIOBHH Tpyna
MEKIyHapOIHO-TIPAaBOBBIMHU aKTaMH B cepe Tpyaa. MexIyHapoJHOoe TPyJOBOE MIPaBO HANpPaBICHO HA
3allIUTy TpaB pPaOOTHUKOB, YCTAHOBJICHHE OMPEICICHHOI0 YpPOBHS WX TapaHTUHl B TPYIOBBIX
OTHOIICHHSX U COIIMATIBHOM 00CCIICYCHUH, a TAKXKE YITyUIlICHHE YCIOBHIA TPy/ia paOOTHHKOB.

Heablo craTtbm SBISETCS HM3YYEHHE OCOOCHHOCTEH  KOJUIM3HOHHOTO — PETYJIUPOBAHUS
MEKIYHAPOIHBIX TPYIOBBIX OTHOIIEHHWH, a Takke pa3pabdoTka pEeKOMEHIaluid 1o Hauboiee
ONITUMAIIFHOMY 3aKOHOJIATEIIFHOMY PEryJIUPOBAHUIO TOAOOHBIX TPOIIECCOB B COBPEMEHHBIX YCIIOBHSX.

Pesyabrar wuccaenoBanusi. Cdepy MEKAYHAPOIHOTO YAaCTHOTO IpaBa  HEBO3MOXKHO
npeacTaBuTh 0e3 KoH(MkTOB. OHM BBI3BaHBI TE€M, YTO B PAa3HBIX T'OCYAAapCTBaX 3aKOHOAATEIHHOE
PEryIUpOBaHUE TPAKAAHCKMX, CEMEHHBIX, TPYAOBBIX W HHBIX OTHOIICHWH HE COBIAAcT.
Konnmm3noHHbIE HOPMBI, KOTOPbIE B OCHOBHOM PEIIAIOT MPOOIeMy KOJUTM3MOHHOTO TIpaBa, SIBIISIOTCS
[EHTPAJIbHBIM UHCTUTYTOM 3TOM NPABOBOM 0OIACTH.

Jlns TmpaBOBOTO PETYJIUPOBAaHUS TPYIOBBIX OTHOIICHHH HAIIMOHAIBHOE 3aKOHOJATEIILCTBO
Pa3HBIX CTPaH COJCPIKUT COOTBETCTBYIOIIME MPABOBBIE HOPMBI B KOHCTHTYILHUSX, KOJIEKCAX, 3aKOHAX,
TPYAOBBIX JJOTOBOpaxX U T.J. 3aKOHOJATENLHOE PETYIMPOBAHUE JICIUTCS Ha JIBE OCHOBHBIC KaTeropHH
HOPM W WHCTHTYTOB MEXIYHapOAHOTO YaCTHOTO IpaBa: OOIIME TMOJOKEHHS ITaHHOW cdepsl U
KOJUTM3WOHHBIC TTPEITHCAHUSI.

Bo-1miepBbIX, MONOKEHHS, PEryIUPYIOIINE OOIIHe BOMPOCH MEXIyHAPOJAHOTO YaCTHOTO IpaBa,
ONPEACISIOT ~ MPOLEAYpY M YCIOBHS  SKCTEPPUTOPHUAIBHOIO  JICHCTBUS ~ HAIMOHAIBHOTO
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3aKOHOJATEIhCTBA U MPUMEHEHHUS] WHOCTPAHHOTO TpaBa HA TEPPUTOPHH KOHKPETHOTO TOCYAapcTBa
(WM MCTIONTHEHUS CyIeOHOTO PeIeHus).

Bo-BTOpBIX, BCE KOJUIM3MOHHBIC HOPMBI, BKIIOUasi HOPMBI TPYJAOBOTO TIpaBa, MOMYHHSIIOTCS
OOIIMM TpaBHJIAM, PETYIUPYIOUIMM TaKHe BOMPOCHI, KaK CCBHUIKH, HEOOXOAWMOCTH HOPUIAMYECKOMH
KBaIM(DUKAIIMK U TIPEJOTBPAIIEHUE 00X0/1a 3aKOHA.

OTH BONPOCH HEM30€KHO BOSHHUKAIOT B YCIOBHUSX COCYIICCTBOBAHHS M Pa3JeIICHHUS TPAaBOBBIX
CHCTEM Pa3HBIX TOCYApCTB, KaXKJIash U3 KOTOPBIX MMEET CBOIO CHEIHM(HKY, H TO3TOMY OHU TPEOYIOT
COOTBETCTBYIOIIIETO HOPMATUBHOTO PErynrupoBaHus. KoIM3MOHHBIE HOPMBI U3 IEHTPAIBHON YacTH
3aKOHOJATEIhCTBA IO BONPOCAM MEXIYHAPOJHOTO YAaCTHOTO MpaBa M «MaTepUaTbHO-IIPABOBBIMY)
BOIPOCAM O3HAYAIOT HE MPEIIMTUCAHUS, KOTOPBIE HEIOCPEACTBEHHO PETYIHPYIOT OTHOIIECHHS CTOPOH, a
CKOpee MarepuaibHbIC YCIOBHS TNPUMEHEHUS KOJUIM3HMOHHBIX HOpM. [IpaBoBbIe MPOOIEMBI
KOJUTM3MOHHOM HOPMBI B TPYIOBBIX OTHOIICHHSX KAacCalOTCAi M JPYTHX BOIMPOCOB, KOTOPBIC
B3aMMOCBSI3aHbl C O3TUMH mpooOigemamu. K TakuM HEOTJIOKHBIM U CIEIHAIbHBIM IpoOIeMam
OTHOCSTCSI:

— BO3MOXHOCTh PETYJIMPOBaHHS TPYAOBOTO JOTOBOpa IO TMPHHIMILY aBTOHOMHOTO
BOJICU3bSBIICHHUS;

— TOCYIapCTBEHHOE PETYJIMPOBAaHKUE TPYIOBBIX OTHOIICHHUH M 00S3aHHOCTEH WHOCTPAHIICB U JIHII
0e3 rpaxJ1aHCTBa;

— BO3MOXXHOCTh OTPAaHWYCHHS TPYIOBBIX TMpaB TpPaKIaH B COOTBETCTBUU C HOPMAMH
JIBYCTOPOHHHMX MEXITyHAPOIHBIX JOTOBOPOB.

Bonee Toro, orcramBas BO3MOXKHOCTH HCIIOJIb30BaHHS KOJUTM3MOHHBIX TPUHIMIIOB B cdepe
PETYIUPOBaHUS TPYAOBBIX OTHOIICHHH, OCIOKHEHHBIX WHOCTPAHHBIM JJIEMEHTOM, 3aKOHOATCIIbHAS
WHUIMATHBA 3aKI0YaeTCI B BO3MOXKHOCTH 3aKPEIUICHUS TJIABHOTO MPHUHIMIIA MEXIyHAPOIHOTO
YacTHOTO TMpaBa — aBTOHOMHHM BOJHM CTOPOH. B CBA3M € OTHUM HCIONB3yeTCsl TMOAXON K
COOTBETCTBYIOIIEH cTaThe, CoAepKallel HOPMYy O BO3MOXHOCTH CTOPOH 3aKIIOYUTh KOHTPAKT,
KOTOPBIM PEryJIupyeT TPYAOBBIC OTHOIICHHS, OCJIOXHCHHBIE HHOCTPAHHBIM JJIEMEHTOM. BaxHO
BBIOpaTh 3aKOH, KOTOPBIA OyaeT NPUMEHSAThCS NpPHU TMOANUCAHUU KOHTpaKTa WIW Jake s
pPETYIUPOBaHUsT MEXAYHAPOIHBIX TPYIOBBIX OTHOIIEHHWH. B TO >ke Bpems CyIIECTBYeT TaKxke
«3alllUTHAs» OTOBOPKAa O TOM, YTO BEIOOP CTOPOHAMH TIpaBa HE MOXKET TPUBECTH K JIMIICHUIO
paboOTHHUKA TpaB, KOTOPBIE MPEAOCTABISIOTCS UMIIEPATUBHBIMA HOPMaMH 3aKOHOJATEIILCTBA CTPAHBI
MpOXUBaHUs paOOTHHKA, a TaK)Ke€ UMIIEPATUBHBIMU HOPMaMHU 3aKOHA CTPAHbI, B KOTOPOU MPOBOIUTCS
pabota [1, c. 69]

VYcioBus Tpyaa WHOCTPAHHBIX Pa0OTHUKOB B 3HAYUTEIHHOW CTEIICHU OIPEACIISIOTCS HOPMaMU
myOIMYHOTO TIpaBa, KOTOpbIE SBISIOTCA OOS3aTENbHBIMH M MEHEEe TYMaHHBIMH TI0 CBOEMY
COZICpaHHUIO, YeM OOIUe YCJIOBHS, YCTAaHOBJICHHBIE OOIIMM TPYIOBBIM 3aKOHOJATETBCTBOM U
KOJUICKTHBHBIMU JIOTOBOpaMu. Ha mipakTHke u3-3a 3aBUCHMOCTH UMMHTPAHTOB OT MPEANPUHUMATEIICH,
YIPO3bI BBICBUIKH, SI3BIKOBBIX TPYIHOCTEH, OTCYTCTBHS MPO(ECCHOHATBHONW TOATOTOBKHA W JIPYTHX
MPUYMH YCIOBUS WX Tpyda emie Xyxe (Oolee ATUTENbHBIE pa0odyre HENeNH, YeM y MECTHBIX
pabOTHUKOB, JIOTIOIHUTENILHBIC pa0OTHI, HEMTPEOCTABICHUE OTITYCKOB | T.1.) [2].

B cdepe TpymoBBIX OTHOIICHHN CYIIECTBYIOT OIPEICICHHBIC KOJUTM3MOHHBIC ITPUHITUIIBL.
Crnenyer OTMETHTH, YTO MEXIYHApPOJHOE YACTHOE TPYAOBOE MPABO XapaKTEPU3YETCs paz/esieHueM
KOJUTM3MOHHBIX HOPM Ha OCHOBHBIE U cyOcuauapHble (IOomonHHUTENbHBIE). K  OCHOBHBIM
KOJUTM3UOHHBIM TPUHITUIIAM OTHOCSATCS MECTO BBITIOJHEHHS PaOOThI, MECTO TOAMHMCAHMS TPYIOBOTO
JIOTOBOpa, 00IIee MECTOHAXOXICHHUE CTOPOH M 00Iee TpakIaHCTBO. JOMONHUTENbHBIE TPUHITUITEI
PETYIUPYIOT HETUIUYHBIE TPYAOBBIE OTHOIICHHS — HaMpHUMEp, BBHIMOIHEHHE pPadOThl BO BpeMs
KOMaHJIMPOBOK. B 1MaHHOM ciy4ae eCTh CChUTKa Ha 3aKOHONATEIhCTBO TOCYHApCTBa, B KOTOPOE
COTPYIHHK OBLJI HaIIPaBJICH B KOMaHIUPOBKY, HA TEPPUTOPUHU KOTOPOTO B TIOCIICTHHUH pa3 BBHITOIHSIIACH
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pabora. Komnm3noHHBIE NPUBA3KKA XapaKTEPHBI IS PEryJIUPOBAHUS TPYAOBBIX OTHOIICHWUH Ha
TPaHCIIOPTE: 3aKOH (hi1ara; perucTpanys Cy/aHa; JIMIHOE MPaBo nepeBos3unka [3, c. 193].

3akoH aBTOHOMHON BoiM CTOpoH (lex voluntatis) o3HayaeT, 4YTO CTOPOHBI TPYIOBOTO JIOTOBOpa
MOTYT CaMOCTOSITEIbHO BBIOMpATh MPABOBOM MOPSIOK, KOTOPOMY OyIyT MOTUUHSITHCS UX TPYAOBBIE
oTtHomieHus. CeroAHs 3aKOHONATENILCTBO OOJIBIIMHCTBA CTpaH (OCOOEHHO TEX, KOTOpbIE
paccMarpuBalOT TPYIOBOM JOTOBOpP Kak COCTAaBHYIO 4YacThb TIPaXKJaHCKOTO TMpaBa) JAOIMYyCKaerT
MPUMEHEHHE aBTOHOMHOW BOJIM B TPYIOBBIX OTHOLIEHHUSX B 00JACTH MEXAYHAPOAHOIO YaCTHOTO
npaBa. bonee TOro, 3TOT MPHUHIMI MPU3HAECTCS JOKTPUHOM M MPAKTHUKOM B HEKOTOPBIX CTpaHaX B
KauecTBE OCHOBOIIOJIATAIOIIETO, U 3aKOHOJATENIbCTBO TAKMX CTpaH, Kak BemukoOpuranus, Wramus,
Kanana, I'epmanus, He orpaHu4MBaeT NPUMEHEHHE MPUHIUIA ABTOHOMHOIO BOJICU3BSBICHHUS K
TPYJAOBBIM OTHOIIICHUSIM B 3TOH cepe KaKMM-ITHO0 KOHKPETHBIM MPABOBBIM HopsakoMm [4, c. 224]. C
JPYTOil CTOPOHBI, U3-32 YCTAHOBIICHUS JOMOJHUTEIBLHBIX 005S3aTEIIbHBIX HOPM, IPYTHX OTPaHUYCHHM,
MPUHATHIX CTPaHaMU Ha 3aKOHOJATEIbHOM YPOBHE, M ydeTa CHeUU(HUKU TPYAOBBIX OTHOIIEHUH ¢
«MHOCTPAHHBIM DIIEMEHTOM», TMPUMEHEHUE NPUHIMIIA aBTOHOMHOIO BOJICU3BSBICHUS CTOPOH
TPYZOBOTO JOTOBOPA MpUMeEHsieTcs penko (ABctpus, Jluxrenmrelin, Belinapus).

OcHOBHOE OTrpaHUYCHUE aBTOHOMHOM BOJIM B TPYAOBBIX JOTOBOPAX M TPYAOBBIX OTHOIICHHUSX —
BBIOOp MpaBa CTOPOH HE JOJKEH MPHUBOAMTH K TOMY, UYTO PAOOTHHUK JIMINAETCS 3aIIMTHI, KOTOpas
obecrnieunBaeTcsl 00s13aTeNIbHBIME TOJIOKEHHUSIMHA 3aKOHOAATENbCTBA, IEHCTBYIOIIETO B COOTBETCTBUH C
KOJJTU3MOHHBIM IIPAaBOM HOPMBI CTPaHbl, B KOTOPOM HAXOAUTCS CY/I.

3akoH o mecte paboThl (lex loci laboris) siBisieTcst BaKHOM KOJUTM3MOHHON HOPMOM, KOTOPYIO
4acTO Ha3bIBAlOT OCHOBHOI; Ha 3aKOHOMATEIbHOM YpPOBHE OH 3aKpEIUIeH KaK OCHOBHOW MPHUHIIMII B
Agctpuu, I'epmannu, Benrpun, bpaswinn, Kanane, Jluxrenmreiine, Tynuce, Yexun, [lIBelinapuun u
npyrux crpaHax. ComiacHO 3TOMY MNPHUHIMIY, K HMHOCTpPaHLIAM MPUMEHSETCS 3aKOHOAATeIbCTBO
CTpaHbl, B KOTOPOH HEMOCPEACTBEHHO OCYIIECTBISIETCS TPYHAOBas NEATEIbHOCTh. Yamle BCero OHO
MIPUMEHSIETCS, €CITH CTOPOHBI HE CJIETali BEIOOP B MOJB3Y 3aKOHA.

OCOOEHHOCTBIO ATOTO 3aKOHA SBISIETCS TO, YTO aJbTEPHATUBHBIE TPHUBSI3KK HE MOTYT OBITh
WCIONIb30BaHbl IPU CTPOUTENHCTBE 00BEKTOB HEABMKMUMOCTU. B 3TOM citydyae OyeT UMeTh 3HaYeHUe
TOJILKO 3aKOHOJATEeTILCTBO MECTa BBIMOTHEHUS PaboT.

JIOBONIBHO pacmpOCTpaHEHHOM MPAKTUKON SIBISIETCS BHIOOP MPABOBOTO PEXHUMa B COOTBETCTBUU
C 3aKOHOAATENbCTBOM CTpaHbl HaXxoXkJaAeHus padoromarens. ComlacHO 3TOMY HPHUHIMUILY
KOJUTM3MOHHOTO MPaBa, €CIIU B COOTBETCTBHUH C TPYIOBBIM JOTOBOPOM padoOTa JOKHA BBIMOTHITHCS Ha
TEPPUTOPUU HECKOJIBKUX TOCYAAPCTB, TO MPUMEHSIETCS 3aKOHOAATEIBCTBO CTPAHbl HAXOKIEHUS, MECTO
KHUTENbCTBA paboToAaTesis WJIM MECTO KOMMEPUECKOM MAESTeIbHOCTH JAOJKHO HPUMEHAThCA K
TPYIAOBBIM OTHOIIECHUSM. B 3aBHCHUMOCTH OT MECTOHAXOXKICHHS WM TpaxkJaHCTBa paboTomarens
MpPUMEHSIETCST  TEePCOHANbHBIM  3aKOoH  paboromarens. Hampumep, COINIacHO  BEHIEPCKOMY
3aKOHOJATEIbCTBY, €CIM COTPYAHUKH BEHIepCKOro padoTo/aTelNs BHIMOIHAIOT paboTy 3a rpaHulied BO
BpeMs JIETIOBOM TOE3AKUA WM JUITUTEIBHOW 3apyOeKHON CIY>KOBI, TO K MPABOOTHOIICHUSM JTOJIKHO
MIPUMEHSIThCSI BEHTePCKOE 3aKOHOAATeNbCTBO. [IpuHIMI IWYHOTO MpaBa paboTonareiss B OCHOBHOM
HOCHT JIOTIOJTHUTEIHHBIA XapakTep U MOXKET MPUMEHSAThCS B CIy4asX, KOrja padoTa BBIMONHIETCS Ha
TEPPUTOPUSAX Pa3HBIX FOCYAPCTB, KaK ATO MPETyCMOTPEHO BEHI€PCKUM 3aKOHOM «O MeXTyHapOIHOM
yacTHOM mipaBe» 1979 roaa [S5, c. 337].

3aKOHOAATEIBCTBO MECTa MOANUCAHUS TPYAOBOTO JIOrOBOpa — PEIKO HAXOAUT NPUMEHEHHE,
MIOCKOJIbKY HE BCErZia MOXKHO OJIHO3HAuHO ONpENeNUTh Takoe MmecTo. Kpome Toro, marepuanbHOE
TPYZIOBOE 3aKOHOJATENLCTBO MECTa IMOAMUCAHUS TPYIOBOIO JOTOBOpa MOXET OTJIMYaTbes OT
3aKOHOJIATeIhCTBA MECTa BHITIOJTHEHUS PaOOTHI.

[IpaBo oOmiero rpa)xaaHcTBa, JTOMMIMIS WM MECTOHAXOXKIACHHSI CTOPOH — YacTO BbIpa)kaer
0oJiee TECHYIO CBS3b C MPABOOTHOLIEHUSAMH, UyeM Apyrue. [loaToMy oOHU MPHUCYIIH 3aKOHOIATENBLCTBY U
MIPAKTHKE MHOTHX MIPABOBBIX CUCTEM B KaUu€CTBE aJIbTEPHATUBEI IPYTUM o0si3arenscTBaM. K cyObekram
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TPYAOBBIX OTHOIIEHMM NPUMEHSETCS 3aKOH O TpaxkJaHCTBE (JOMMIMIMA), B YACTHOCTH JUIS
OIIPEAETCHUS] JNEeCNOCOOHOCTH (PU3UYECKUX JIUL, a JUId IOPUANYECKUX JIMI — 3aKOH MecTa
MOAIIMCAHUS JIOTOBOpA WM 3aKOH O PETUCTPAalUH. DTH TPHUBS3KH TaKXKe BKIIOYAIOT CCBHUIKM Ha
3aKOHOZATEIbCTBO 00 OrpaHHUYCHHSAX TPYAOCHOCOOHOCTH (HAmpHMep, MOANMCAHUE ITHCHMEHHOTO
KOHTPAKTa ¢ HECOBEPIICHHOJIETHUM; HEOOXOIUMOCTh MMMCBbMEHHOTO MJIM YCTHOTO COIVIACUS POAUTENEH
WIIN JIUII, X 3aMEHSIONINX, Ha 3aKJII0YEHHE TPYIOBOTO JOr0BOpa C HECOBEPLICHHOIETHUM U T.11.) [5, c.
349].

Konnusnonnsnii npunnun «mpasa ¢uara» (lex flagi) mpencrasnsier co6oii TpaHchopmaruio
00s13aTENBLHOr0 <«JIMYHOTO (HaLII/IOHaJIBHOFO) IIpaBa» B OTHOLICHUU BO3AYHIHBIX W BOJAHBIX CYIOB. i)
O3HAyaeT, YTO TPYAOBBIC OTHOIICHHS PAOOTHHKA DEryIHPYIOTCS 3aKOHOAATEIHCTBOM CTpaHbI, I/E
3aperuCTPUPOBAHO TPAHCIIOPTHOE CPEJCTBO, HA KOTOPOM OH BBINOJHSET CIIy>KeOHBbIE 00s3aHHOCTH [5,
c. 352].

«[Ipunnun Hambonee TECHOW CBs3M» (HAUIeXKAIIee IPaBO) WIpaeT BaXHYI pOJIb B
PETYIMPOBaHUM TPYAOBBIX OTHOIICHHH C WHOCTPAHHBIM JJIEMEHTOM B MEXIyHapOTHOM YaCTHOM
IpasBc. On IMPUMCHACTCA CTpaHaMM, €CJIM HET BO3MOXHOCTH HalTH XapTUI0 TPYAOBBIX OTHOIIIEHUH C
IIOMOIIBI0 TAKUX KOJUIM3MOHHBIX IIPHUBA30K. Ota HOpMa MMPUMCHACTCA B HCKIIIOUUTCIIBHBIX Clly4dasdx,
KOT/Ia U3 COBOKYITHOCTH OOCTOSITENILCTB CIIEAYET, YTO TPYIOBOH JTOTOBOP HIIM TPYIOBBIC OTHOLICHUS
UMEIOT 3HAYUTEIbHO OOJiee TECHYIO CBSI3b C JPYI'MM TOCYJapCTBOM M, Kak CJIEACTBHUE, SBHO
npeoOIagaroT Ha/l MPUHITUIIOM 0a30BO# 00s3arenbHOCTH [5, ¢. 360].

BoiBoabl U mepcneKTHBBI. VTak, Ha OCHOBE NPHUBEACHHBIX BBHINIE U JPYTUX KOJUTM3HOHHBIX
HOPM YCTaHaBJIMBACTCS CTAaTyC MEXKIYHApOIHBIX TPYIOBBIX oOTHOmIeHWH. OH ompenensercs Kak
COBOKYIIHOCTb BCEX TPYAOBBIX OTHOIIICHUH: BO3HMKHOBCHHEC, pcaiu3alnud W MIPCKpaliCHUC.
OtcyTcTBUE pa3BUTOM CHCTEMbl HOpPM B OOJIaCTHM  KOJUIM3MOHHO-IIPABOBOTO  PEryJMpOBaHUs
MEKIYHAPOIHBIX TPYIOBBIX OTHOIICHWH HAa HAIIMOHAJIBHO-TIPABOBOM YPOBHE XapaKTepHO ISt
3HAYUTEIBHOTO YHCIIAa TOCYIApCTB. B Takux oOcTosTeNnbCcTBaX MPOOEIBI MOTYT OBITH BOCIIONTHEHBI Kak
C MOMOUIbIO MOJOXKEHUN MEXTyHAPOJIHBIX JIOTOBOPOB, TaK U IyTEM pa3pabOTKU COOTBETCTBYIOIIMX
pelIeHui B mporecce MpaBoIPUMEHEHHS HAlIHOHATBHBIMU FOPUCIUKIIMOHHBIMEI OpraHaMy (CyamMH).
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AKTYAJIBHBIE TIPOBJIEMBI B COEPE TPYJOBBIX OTHOIIEHU MUTPAHTOB
B PECITYBJIMKE KA3AXCTAH

Ymen Kanua Mapamxpizot

Maeucmpanm 2 kypca,

Kacnuiickuii obwecmeennulti ynusepcumenm,
Kazaxcman, 2. Anmamer

AnHoranusi. CTaThsi TOCBSIEHA AaHAIW3y OCHOBHBIX IMpOoOJieM, BO3HHKAIOUIMX B cdepe
TPYAOBBIX OTHOLIEHWH wmurpantoB B Pecnybnmuke Kazaxcran. B pabore paccmarpuBarorcs
IOpUANYECKHE, COIHAIbHbIE M AKOHOMUYECKHE ACHEKThl TPYAOYCTPOMCTBA MHOCTPAHHBIX pPabOUMX,
OCHOBBIBASICh Ha JIAaHHBIX HALIMOHAJIBHOTO 3aKOHOAATENBCTBA M MEXYHAPOAHBIX cTannaptoB. Ocoboe
BHUMaHUE yJeNeHO aHanu3y 3((EeKTUBHOCTH MPUMEHEHHUS CYIIECTBYIOIIUX HOPM U Mep IO 3alluTe
IIpaB MUTPAHTOB, & TAKXKE BbI30BaM, C KOTOPbIMHU CTAJIKMBAIOTCS 3TH pabo4He B MPOLECCE UHTErPaLuu
B TPYIOBYIO Cpely CTpaHbl. B cTaThe NpensioKeHbl pPEeKOMEHAAIMU IO YIYUYLIEHUIO MPaBOBOM M
COIIMAIIEHOW TIOJIEPKKA MUTPAHTOB, YTO MOXKET CIHOCOOCTBOBATH Oojiee A(PPEKTUBHON HWHTETPALUU
MHOCTpaHHOU pabouell CHIIbI U YIIyYIIEHUIO O0IIero COCTOSIHUS TPYAOBbIX OTHOIIeHHH B Ka3zaxcrane.

KutoueBble cjioBa: Tpya0Bble OTHOIIEHUS, TPYA0Basi MUIpalLMsl, TPYAOBbIE MUTPAHTHI, 3aIIUTa
IIpaB MUTPAHTOB, aJaNTallls MUTPAHTOB, MHTETpallisi MUTPAHTOB, TPYIO0BOM PBIHOK.

Pecriyonuka KaszaxcraH, 3aHMMasi cTparerudeckoe mnojiokeHue B LleHTpanbHON A3uu, wrpaer
BAXHYIO POJIb B MHUIPALIMOHHBIX IPOLIECCAX PETUOHA. DKOHOMHYECKHMH POCT M Pa3BUTHE TaKUX
oTpacieil, kak HepTenoObya, CTPOUTEIBCTBO M CEIBCKOE XO3SHUCTBO, NMPHUBJICKAIOT 3HAYUTEIHHOE
KOJIMYECTBO TPYAOBBIX MUTPAHTOB. DTa TEHJCHIIUS HECET B ce0e KaK MO3UTHUBHBIC, TAK U HETaTHUBHbBIC
MOCJIEACTBHUS 17151 3KOHOMUKHU U COLUAIBHON Cepbl CTPaHBI.

B mnacrosimee BpeMss onHOM W3 Haubojee OCTphIX MpoOJieM SBISeTCS HEOOXOJUMOCTb
UHTErpalil MHUIPAHTOB B COLMAJIbHO-DKOHOMHUYECKYI0 CcTpykTypy Kaszaxcrana. IlpobGnemsl,
CBS3aHHBIE C ajanTalnyMed W WHTErpanued, OCOOCHHO aKTyallbHbI B KOHTEKCTE COXpaHEHHS
COLIMAJIbHOW CTaOMJIBHOCTH W rapMoHuu. Cpeau KIIHOYEBBIX BOIPOCOB — 3alllUTa IMpaB U CBOOOJ
MUTPAHTOB, OOeCIeYeHHe YCIOBUI TpyAa, COOTBETCTBYIOIIMX MEXKIYHApOAHBIM CTaHJIapTam, M
06oprba c TucKpUMUHaIMEeN Ha paboyemM MecTe.

3akononarensHas 6a3a Kazaxcrana B o0iacTu peryaupoBaHus TpyAa WHOCTPAHHBIX T'paXKIaH
MIOCTOSIHHO Pa3BUBAETCS, OJAHAKO MPAaKTHUYECKas peaju3alus HOPM YacTO BCTPEYAeT MNPENsTCTBUS.
[IpoGneMbl HAUMHAIOTCA C PETUCTPALlMA MUTPAHTOB, TMOJYYEHHs pa3pelieHuid Ha pabdoTy u
3aKaHYMBAIOTCSI BONPOCAMHU  COLIMAJIBHOTO OO0ECleueHUuss U MEAMIMHCKOro CcTpaxoBaHus. B
JIOTIOJTHEHNE, MHOTHE MHTPAHThl CTAJIKHBAIOTCS C OapbepaMu B BHJE S3BIKOBOTO U KYJIBTYPHOTO
HEMOHMMAaHUS, YTO 3aTPYAHSIET UX MOJTHOLEHHOE yYacTHE B TPYIOBBIX OTHOILIECHUSX.

Hayunas crates Oyaer pa3Ouparh Kaxablil U3 3TUX aCMEKTOB, aHATU3UPYS KaK CYIIECTBYIOIIHNE
3aKOHOJATeIbHbIe MHULIMATUBBI, TaK U MPAKTUYECKUE MEPHl UX pealin3aluu. byeTr nccienoBaH OmbIT
ApyruxX CTpaH B cepe MHTErpallud MHTPAHTOB B TPYAOBYIO cepy, UTO MO3BOJUT IMPEIIOKUTH
KOHKpETHbIE PEKOMEHJAINK JUIsl yiaydiieHus cutyauuu B Kazaxcrane. Oco0oe BHHUMaHHE yJEICHO
aHAJIM3Y TMOJIOKEHUN MEXTyHApOJHOTO MPaBa M CTaHAAPTOB, TAKUX KaK KOHBEHUIMH MexXyHapOIHOM
opranuzanuu Tpyaa (MOT), 1 uX IPUMEHUMOCTH B KOHTEKCTE Ka3aXCTaHCKOI'0 3aKOHO/1aTEIbCTBA.

HccnenoBanue OyaeT cnocoO6CcTBOBaTh MOHUMAHHUIO TOTO, KaK MOJIUTUKA U MPAKTHKA B 00JIACTH
MUTpaALlMU U TPYAOYCTPOMCTBA MOTYT OBITH YJIYUIIECHBI JUIsl 00€CIIeYeHHsI 3alUThl IPaB MUTPAHTOB U
UX YCIIEHIHOM MHTErpaluu B 9KOHOMUKY U oOmiecTBo Kazaxcrana.

[IpaBoBOE perynupoBaHHe TPYAOBBIX OTHOIIEHWH ¢ Murpantamu B Pecnybnmuke Kazaxcran
OXBaTHIBACT PsiJl KIIOUEBBIX aCIIEKTOB, KOTOPBIE CTPEMSATCS 00EeCIIeUUTh COOMI0IEHUE PaB MUTPAHTOB
U YNOpPSIOYMBAHUE TPYAOBOM murpanuu. OCHOBOW Uil PETyJIMPOBAHMUS TPYIOBBIX OTHOLIEHHM ¢
WHOCTPaHHBIMH TpaxkaaHaMmu CIy>KuT TpymoBoi kojnekc KazaxcraHa, KOTOpbIN yCTaHABIUBAET OOIIHE
mpaBWwia TpyJa, MPUMEHUMbIE KaKk K MECTHBIM, TaK M K HHOCTPaHHbIM paboTHUKaM. KirodeBbIM
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3JIEMEHTOM SBIISICTCS HEOOXOAMMOCTb MOJYYEHHs pa3pelieHuss Ha pabdoTy, KOTOPOE BBIIACTCS
MHOCTPAHHBIM IpakJaHaM Ha OCHOBE KBOT, YCTaHOBJICHHBIX IpaBuTelbcTBOM PK [1].

TpynoBble MHUIpauil MOXXHO KJIACCH(HUIMPOBATh B 3aBUCHMOCTH OT MPOAODKUTEIHLHOCTH
TPYAOBBIX IOE3JI0K: Oe3BO3BpaTHbIE MM MOCTOsiHHbIE (B Kiaccupukamuun MOT sto Kateropus
«00OCHOBABIIMXCS TPYAOBBIX MUTPAHTOBY») M BpEMEHHBIC, BO3BpATHBIC (CE30HHBIE, MASTHUKOBEIC) [2].

Jlns jieranu3aluy cBoero npeObiBaHUs U paboTel B Kazaxcrane, MUIpaHTHI JTOJKHBI NIPOHTH
perucTpaliio B MECTHBIX  MHIPAallMOHHBIX  CHOyX0axX,  TOJIY4YHTh  WHIWBUAYAIbHBINA
UACHTU(GUKALMOHHBI HOMEp M pas3pellieHue Ha paboTy. OTH MNpoUEeAypbl PEryJupyrTCs Kak
HAIlMOHAJbHBIM 3aKOHOAATEIbCTBOM, TaK M MEXIYHAPOJIHBIMHM COIJIAIIEHUSIMH, KOTOpBIE CTpaHa
noJnucaia ¢ ApyruMy rocyJapCcTBaMH.

MurpanTel, Kak ¥ Bce paboTHuku B KazaxcraHe, MMEIOT MpPaBO Ha 3alIUTYy CBOMX TPYIOBBIX
IpaB, BKJIIOYas IIPaBO Ha OIUIATy TPyJa, OTIYCK, MEIUIMHCKOE OOCIyXHBaHHE U COLMAIbHOE
crpaxoBanue. OJHAKO, Ha TPAKTUKE MUTPAHTHI CTAJIKUBAIOTCS C PAJOM MpOOJIEM, CBSI3aHHBIX C
JIUCKpPUMHUHALIMEH, 3J10yHOTpeOIIEHUsIMU CO CTOPOHBI paboToiareneid W TPYIHOCTAMHU B MOJTYYEHUHU
JIETaJIbHOTO CTaTyca.

B Kaszaxcrane Murpantsl MMEIOT IIPaBO Ha COLMAIbHOE OOecreyeHHe HapaBHE C MECTHBIMU
rpaX<JaHaMu, IPU YCIIOBUU JIETAINU3ALMA CBOEr0 TPYAOBOIO U MHUIPAIIMOHHOIO craryca. BkitoueHnue
MUTPAHTOB B CHCTEMY COLMAJBHOIO CTpaxoBaHus TpebdyeT oT paboTtoxarenei coOIr0AEHUS
OTIpeIeIEHHBIX HOPM H ITPEJOCTABICHUS COOTBETCTBYIOUINX JIOKYMEHTOB B COLMAIIbHBIC (DOHIBI.

Cpenu OCHOBHBIX MpoOJieM, € KOTOPbIMM CTAJIKUBAIOTCS MHIPAHTBI, — CJIOXXHOCTU C
JOKYMEHTaluell, BbICOKHE Oapbepbl Ui BXOXKJIEHUS B JETalbHbIM TPYJOBOH pBIHOK, PHUCK
HEJIEraJbHOrO  TPYJOYCTPOMCTBA W  3KCIUIyaTauud. OQPQPEKTUBHOCTb PEryJIMpPOBAHUS  TaKKe
OCJIOKHSIETCSI KOPPYNIIMOHHBIMHU (PAaKTOpaMU M HEJOCTATOYHOH MH()OPMUPOBAHHOCTHIO MHUTPAHTOB O
CBOUX IIPABaXx.

BaxHo oTmMeTuTh, 4TO IpaBoBas 6a3a TPyAOBOM MUTpalMU CTPOUTCS (IOMHUMO HAalMOHAIBHOTO
3aKOHOJATENIhCTBA) HAa IBYCTOPOHHUX U MHOTOCTOPOHHUX MEKYHAPOIHBIX COIIAIIEHUSIX TOCYAapCTB.
OCHOBHBIM HOPMAaTHUBHBIM INPABOBBIM aKTOM , CIIOCOOCTBYIOIIMM (POPMHPOBAHHIO OOIIErO pPHIHKA
tpyna CHI', sBnsercs Cornamienue o coTpyIHUYECTBE B 00JaCTU TPYIOBOM MUTPAIMM U COLIUATIBHON
3aIUTBl TPYIALIUXCA-MUTPAHTOB, 3aKJIIOUEHHOE IATHIO LEHTPAIbHO-a3MaTCKUMM TOCYJapCTBAMU H
Azepbaiixanom, Apmenueit, benapycero, I'py3ueii, Monnosoii, Poccueil u Ykpaunoii B anpene 1994
rona. Kazaxcran parudunuposain ero 8 cenrsiops 1994 roxaa [3].

Me:xiyHapoAHbIE CTaHIAPTHI B c(pepe TPYAOBBIX OTHOILIEHUH MUTPAHTOB UTPAIOT BaXHYIO POJIb
B (hopMupoBaHuM 3akoHonaTenbcTBa Kaszaxcrana. PecmyOimka cTpeMHUTCS COOTBETCTBOBaTb 3TUM
CTaHJIapTaM, 0OCOOEHHO B KOHTEKCTE CBOUX 0053aTENIbCTB Mepel MEXAyHApPOAHBIMU OPraHU3aLUSIMHU.

OpHMM W3 KIIIOYEBBIX JOKYMEHTOB, BIMSIOIIMX Ha PETryJIMpPOBAaHUE TPYAOBBIX OTHOIICHHMI
MUTPaHTOB, sBisiercds MexayHapoaHass koHBeHIuss OOH o 3ammre mpaB Bcex Tpyasuuxcs-
MUTPAHTOB M YIEHOB MX CeMeil, KOTopas MOAYepKHBaeT HEOOXOJMMOCTb PaBHOTO OOpalIeHUs U
3alUThl IpaB MUTpaHTOB. KazaxcTaH mpuHUMAaeT Mephl JJisi COONIOICHUS 3TUX CTaHAApTOB, BKIIIOUYas
3aKOHOJATENIbHbIE peOpPMBI U COTPYIHHUYECTBO C MEXIYHAPOJHBIMU OpPTraHU3ALMSAMH, TAKUMH Kak
Mexnynapoanas opranusaius no murpaiuu U Coset Espornb (IOM Kazakhstan) (OHCHR) (Council
of Europe).

Cpemn noroBopHbeix opranoB OOH mno mnpaBaM denmoBeKa LEHTPAJIbHBIM B  BOIIPOCax
MEXIYHapoAHON murpauuu sieisercs Komurer mo mpaBamM MHUrpaHTOB (OoQHIMaibHOE Ha3BaHHUE —
Komuter mo 3ammre mpaB BceX TpPYASIIUXCSA-MUTPAHTOB M WIEHOB HMX CEMeil), CO3JaHHBIN Ha
OCHOBaHUM CT. 72 KOHBEHIIMH O 3aIIMTE NPaB BCEX TPYASIIIUXCSA-MUTPAHTOB U YJIEHOB UX ceMel 1990
r. OH coctout u3 14 sKcnepToB, M30MpaeMbIX TOCyIapCcTBaMM — YydacTHHKamMu KoOHBEHIMH H
paboTaronux B JMYHOM KadecTBe. B komnerenuio Komurera BXOAUT MOTy4YeHUE JTOKIAI0B (OTYETOB)
rocyapcTB C XapaKTEpPUCTHUKOM JOCTHKEHHH M TPYAHOCTEH, BCTPEYAIOUIUMXCS Ha IIyTH
OCYIIECTBIICHHUsS] MPUHATBIX Ha ceds 00s3aTenbcTB, a Takke C MHpopManued O MUIPAMOHHBIX
norokax. Peakums Komurera Ha J0oKiIanel BbIpakaeTcs B KOMMEHTapHsAX, HalpaBlIieMBbIX
COOTBETCTBYIOIIEMY rOCY1apcTBY [4].
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Opranmsanuss mo Oe3omacHocTH u corpyaHuuectBy B EBpome (OBCE) Ttakke akTUBHO
Y4acTBYET B IIPOLIECCAX MOHUTOPHHIA U IOJAEPKKHU IIpaB MUrpaHToB B Kazaxcrane, ocselas B CBOMX
OTYETaX TEKYILEe COCTOSIHUE WU IPOOJIEMBI, CBS3aHHbIE C TPYNOBOM Murpauueid. OTH JIEHCTBUS
HaIIPABJICHbI HA YJIyYIIEHUE YCIOBUHM TPyJa U COLMAJIBHOM MHTETPALIMA MUTPAHTOB, YTO Ba)KHO AJIA
JOCTUKEHUSI MEKIYHApOJHBIX CTaHJIApPTOB B 00JacTH IpaB 4YEJIOBEKAa M TPYIOBBIX OTHOIIECHUM
(OSCE).

Taxkum 00pa3oM, BHEAPEHUE MEXIYHAPOJHBIX CTAHJAPTOB B HAIIMOHAJIBFHOE 3aKOHOAATEIHCTBO
Ka3axcrana mnpogosmkaer ObITh IPUOPUTETOM, HAlpaBIEHHBIM Ha OOECleYeHUE IPaB M 3aLIUThI
MUTPAHTOB Ha paboyeM MecTe. DTH YCWUJIMs HalpaBlieHbl Ha CO3JAaHUE YCIOBHUU, MPHU KOTOPBIX
TPYZOBBIE MUT'PAHTBI MOTYT BHOCUTB BKJIAJ] B 3KOHOMHUKY CTpaHbl, HAXOAACH I10J 3alUTON 3aKOHA U
MMesl pPaBHbBIN JOCTYII K IPAaBOCYAMIO U COL{UAJIBHBIM YCIIyTraM.

HccnenoBanue akTyalbHbIX po0ieM B chepe TpyJOBbIX OTHOIIEHUI MUrpaHTOB B PecnyOnuke
Kaszaxcran BBIIBUIO psiJi KIIOYEBBIX BBI30BOB, C KOTOPHIMM CTAaJKHMBAE€TCAd CTpaHa B IIpoliecce
MHTErpaluil MHOCTpPaHHOW paboueil cuibl. HecMoTps Ha Hamuuue OOLIMPHOTO 3aKOHOJATEIHHOIO
peryJupoBaHusl, BKJIIOYas aJanTallio MEeXAYHApOAHbIX CTaHAAapTOB, MPAKTUYECKasl pealnu3alus dTUX
HOpM 4YacTo octaercss HedpdexkTuBHOU. [Ipobiembl, Takue Kak AUCKPUMMHAIMSA Ha paboueM MecTe,
CIIO)KHOCTH C MOJYYEHHEM pa3peuleHuil Ha paboTy M HEeJZOCTaTOYHas 3allliTa IpaB MUIPAHTOB,
IIPOJOJDKAIOT OCTaBaThCS AKTYaJIbHBIMHU.

CoTpyAHMYECTBO € MEXAYHAapOAHBIMU OpraHM3alusIMH U pedOPMUPOBAHUE BHYTPEHHEIO
3aKOHOJATEIbCTBA SBJAIOTCS IaraMd B IPaBWJIBHOM HaIpaBiIeHHWH, HO TpeOYyloT JajibHeiIero
yrayOsnenuss U KoHkpetusanuu. Oco0oe BHUMAaHHME CIEAYET YISIUTh YIyYIICHHIO IPOLELyp
perucTpaiyy M Jeraju3aldd HHOCTPAaHHBIX PAOOTHUKOB, a TaKKe OOECIEYeHUI0 HMX JIOCTyNna K
COLIMAJIbHBIM U IIPABOBBIM YCIIyTaM.

3akmounTtenbHo, PecriyOnnka KazaxcraH cTouT mepea HEOOXOIUMOCTbIO 0osiee aKTHBHOTO
BHEJPEHUs KOMIUJIEKCHBIX NPOTrpamMM, HAaIIPABJICHHBIX HA COLMAIBHYIO aJalTalMi0 M HHTErPalyio
MUTPaHTOB. D(PPEKTUBHOE pPEIIECHUE JIaHHBIX BOMNPOCOB CIOCOOHO HE TOJIBKO YIYULIUTh YCIIOBUS
TpyAa MUIPAHTOB, HO U CHOCOOCTBOBATH 0ojiee TapMOHMYHOM HHTErpallii MHOCTPAHHOH paboueit
CHJIBI B DKOHOMHYECKYIO M COIMAJIbHYIO CTPYKTYpYy CTpaHbl, YTO B CBOIO O4YepeAb YKpPEmuT
OO0IIIECTBEHHYIO CTa0MIBHOCTh M SKOHOMHYECKoe pa3BuTHe KazaxcraHa.
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OYHKIIMOHAJIABI BAFBITTAFbI MAPMEJIAJI OHAIPICIHAE CTEBHUS MEH KY3IM
IbIPBIHBIH KOJIIAHY

HKamwum B.T., baivicoaesa M.I1., Monoaxkynoea 3.H.
(Armamol Texnonoeusnvlx Ynusepcumemi)

Annomayun. Xyprizuiren 3eprrey >KYMbICTapblHAAa Mapmenaj pelenTypachlHAarbl KaHTThI
KAHT aJIMACTBIPFBINI CTEBUSAMEH aJIMACTBIPHIN, KOCHIMIIIA OAMBITKBINI PETIHIC KY3IM IIBIPHIHBI )KOHE
JIUMOH KBIIIKBUIBI KOJAAHBUIABL. SIFHU MapMenaJl pelenTypachliHarbl KaHT, anjasiMeH, 70%-ra keilin
100% anmacThIpbUIABL. 3€pTTEYyJICp HOTIIKECIHIE albIHFaH PelenTypa ajaM OpraHu3MiHE Maiijaibl
XoHe (YHKIIMOHAJBI OaFbITTaFbl OHIM ayFa OO0JaThIHBIHBIH KOPCETTI.

Hezizzi co30ep: mapMena, Ky3iM, TUMOH, arap-arap, peuentypa, GQyHKIIUOHAIIBI.

Kipicne. Ka3ipri a3pIK-TYJIK HapbIFbIHIA KOHAUTEPIIK (QYHKIMOHAIIBIK MaKCATTarbl OHIMIEpTe
MaHBI3Ibl MOH Oepiyei.

OyHKIMOHAIIBI OHIMIEPiH OipiiamMa apThIKIIBUIBIKTaphl 0ap. MbIcalibl, KOMIIOHEHTTIK KYpaMbl
OOlBIHIIIA KONTEreH JASPYMEHIEPMEH, MUKPOIJIEMEHTTEPMEH OaWbITBUIFAH TaMakK OHIMJIEepi OOJbIN
tabpianpl. Onapabpl TaMakTaHyAa KOJJaHy TYpJl aypylapiAblH alJblH alyFa BIKIAl eTedl KOHE
XaIIBIKTBIH JCHCAYJIBIFBIH KOJOTUSIIBIK JKaF IaliIapAblH CaKTaIbl.

Conrpl yakpITTa 0OacThl Hazap KypaMblHIa TaMak ©HIMJIEPIHIH KypaMmblHAa OO01aThiH
aHTHOKCHIAHTTap O6ap eHiMmaepre Tycyne [1].

AHTHOKCUIAHTTAp/Ibl €HTi3y a3bIK-TYJIK OHIMJIEpiHiH OipKaTap apThIKIIBUIBIKTApbl 0ap epKiH
panuKaIbl )KOOMEH OalIaHbICTHI aF3a/ia )KYPETiH MPOIecTepre KOMEKTECe 1.

[lepcriekTHBaNBIK HBICAH peTiHAE (YHKIUMOHAIABI TaMaKTaHy MakcaThl OOMBIHIIA eMIey-
npo(UIaKTUKAIBIK OarbITTaFbl ©HIM MapMmernaa TaHAandbl. DyHKIMOHANABl ©HIM JalblHAay YILIIH
MapMenaaKa *Ky3iM HIBIPBIHBI MEH KaHT aJMacTHIPFBIII PETiHJE CTEBHUS, XKeJe Ty3yl YIIiH arap-arap
KOCBUIIBI.

Mapmenaa QueTanblK TOTTI OONBIN CaHANYBl YIIiH, KYpPaMbIHAAFbl KAHT AHETAJbIK TaJIIIbIK,
MEeKTHH KOHE arapMeH OedTapanTaHIblpbliaibl. byl eki MHrpeIueHTTep MeTaboIM3MIl KaKcapTabl
KOHE MapMeNaAThl KOJAAHYAbl TIMTI THIMALI eTeli. Anaifa Kas3ipri 3aMaHFbl ©HAIpIC TaFbl OipHeIe
KOMITOHEHTTEp/l KaMTuAbl. bipiHmmiaeH, Oysl Kpaxmall HETI31HJEe jKacalfaH natoka. MyHbl TaOuru
TOTTUICHAIPTiII Jen arayra Oomagsl. byn MapMenanka »akchl KOHCHCTEHIMsS Oepefi >kKoHe
KEMICTEpAIH JOMIH TOJBIFBIMEH artam kepcereni. KaHT COHbIMEH KaTap MapMelaAThlH MaHbI3]IbI
UHTpeIUeHTI OoNbIn TaObUIaAbl. byl KeMipCyabl SHEPTUSHBIH KaKChl Ke31 JIel caHayra Oosajbl.
[lexkTH OpraHW3MHEH TOKCHHJICP MEH aybhlp MeTaljapiabl KeTipemi. byi jkemicTepie Kes3aeceTiH
TaOUFU KOIOJaHABIPFBIIIL.

Arapnpl Oanasipiap/aH jkacaiIibl )KOHE OHBI TEIIBIIK areHT peTiHae Koimaanaabl. O sKeIaTuH/Il
anMacteipagsl. MEMCT OolibiHIIa MapMenaaThIH KypamblHA OChl WHTPEAMEHT Kipedl. ArapIbiH
KypaMmblHIa MUHEpAIIBl TY3Jap MEH Tmoiucaxapuarep Oap. Mapmenaaka KOCBUIATBIH JIAMOH
KBITITKBLTBI KAKETTI KOHCUCTEHIIUSHBIH KAJIBINTACybIH PETTEH .

CreBus ecimairi - 1500 xbim OypelH  OHTycTIK AMepukana TaHbiMas OoisiraH. OHBIH
cabakrapubiH OuikTiri 60-HaH 80 cMm-re aeiiiH e3repemi. O Kb callblH KaHaIaH ecemi. OmapabiH
marbIH KanbsipakTapbl 0ap. bip Oyraga 600-nen 12 200-re aeitin xambsipakTap Oepe anaabl, OJapabiH
TOTTI KYHIBUTBIFBI 0ap. CTeBHsI KypaMbIHAAa aHTHOKCUIAHTTAp: PYTHH JKOHE KBEPIIETHH, COHBIMEH
KaTtap MUHepaiabl 3aTTap: (ocdop, KanblMii, MBIPBII, KaJIHi, MarHUi XpoM, MBIC JKOHE CeJIeH Oap.
Conpaii-ak A, C, E xoHe B nopymennepi ke3mecemi. bym ToTTi eciMIik opraHu3mue pak
KJIETKaJapbIHBIH JaMyblH TOKTAaTy MyMKiHJIriHe ue. CTeBHs TaOMFU TOTTI JOM MEH CHpEeK eMJIK
kKacuertepine ue. CoHpali-ak, KypamMblHIa KaloOpHUsl >KOK, COHJABIKTAH TaFaMfa apHalFaH CTEBUSHBI
naiganaHFaH Ke3/le aJaM CalMarblH KoranTnaiiael. On Oipereit KypaMmbl 0ap, KaHAarbl KAaHT JCHTeHiH
TOMEHJIETE/I1, aybI3 KYBIChIH/Ia KaOBIHY TPOIIECTEPiH KOSIbI [2].
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XKysimuin kypameiaga P, C, B1, B2, B6, [I, E, PP mopymennepi, kanuii, Marauii, KaJblUH,
dbocdhop, KoOaIbT, HUKETb, TUTAH, OOp, AIFOMWUHUN, CHJIMIWNA, WO, IIUHK, KYKIPT >KOHE MapreHell
CeKuIi MUKpo3JeMeHTTep Ooca, mickeH y3imMHIH 100 rpambinaa 154 rpamm kapOoHABIK ruapart, |
rpaMMm mporteuH, 1 rpamm Mmaid, 21 rpamm dochop, 0,6 mMr Temip, az-azman Oosica ma Oacka na
AJIEMEHTTEP, TYPIi TOpYMEHIEp, CYy Ke3/1ece Il eKeH.

XKy3iM KypambIHAaFel MAarHUW aJjaM JICHECIHE JIe, MUJIBIH J1a ThIHBIFYBIHA JIa €PEKIIe ocep eTe.
On Gayblp aypyiapbiH, KaH a3[bIKTHl (aHEMHsI) eMACyIe KOm KOJAaHbUIaabl. KypaMbIHAAFEl KEMiC
KBIIKBUIIAPBI (TapTapUK, MaIHK, CYKCHHUK, (yMapuK, MHUPYBHK, TJIMKOJIUK KBIIIKBUIAAPB) OYyHpeK
MEeH IMIeK KYHECIHIH J>KYMBICHIH peTTey]e, KaHHBIH Ta3apybl MEH MalJblH epyiHe KOMEKTEeCEe[l.
JleHeHiH BUpyCTapFa Kapchl TYPYBIH Ja KymiewnTeni [3].

3epTTey MakcaThlHA caii KYPri3UIreH 3epTTeyJepAcH alblHFaH HOTIKeNep OolbiHIa co0i3 OeH
CTEBHS YHTaFbIHBIH KOCBUIATBIH THIMJII MOJIIIEePi aHBIKTAJBII MapMellaj] alyJIbIH *KaHa PelenTypachl
Kypbuiasl. Ce0ebi, KOHAUTEp OHIIPICIHAC HETI3T KyKaTTapablH Oipi perentypa O0bin TaObuIab.

byt kaHa penientypa OOWBIHINA albIHFAH MapMeliajl OHIMI BUTAMHHJIEpre Oai, YHEPreTUKAIBIK
KYHJBUIBIFBI TOMCHJCTUITCH JKOHE MNPOQIIAKTHKAIBIK MaKcaTTa KOJJIaHyFa YCHIHBIIATBHIH >KaHA
TEXHOJIOTUS ©HIMI 0O0JIBII TaOBLUIAEL.

Hezizei 6onim. Mapmernan eHIipy HpoleciHae 0acThl (U3HKO-XUMHUSUIBIK MPOIECC JKEIe TY3y
rporieci O0JIbIN TaObLIAIBI.

XKernen MaccaHbIH MaHBI3IbI KOPCETKIIITEP1 - OHIM OEPIKTITi KOHE TYTKBIPIIBIFBL.

XKymbic GapbIChIHAA KY3IM HIBIPHIHBIH KOCBIN >KOHE KypaMbIHa KeMipcyTeri 0ap IIHKi3aTThl
(TYHIpIIIKTENTEH KAaHT TIEH Mejacca) CTEBUO3WIKE TOJBIK ajlMacThIpa OTBIPBIN, JAWBIHIAIFAH
YIriAep iy MIaCTUKAJIBIK OEPIKTITiHIH e3repyiHe 3epTTey KYPri3iiii.

En ynkeHn mractukanslk Oepiktiri - 17,5 klla Oakputay yiriciHze OOJIbI, ©WTKEHI OHBIH
KYpaMbIH/1a OHIMHIH OCpIKTITiH TOMEHIETETIH *KY3IM IIBIPBIHBI KOK.

bipak Oyran KapamactaH, YITUIepAiH OEpIKTIri >KaKChl JKeJeli KYPBUIBIMIBI CakTay YIIiH
KETKUTIKTI.

CoHbiMEeH  KaTap  3epTTENEeTiH  YATUIepIiH  OpraHOJNENTHKANBIK,  (PU3UKO-XHUMHUSIIBIK
KOPCETKIIITEPIHE 3€PTTEY KYPri3iil.

Kecre 1. MapmenaaTteH camna KepceTKimTepi

Kepcerkim ataynapsl Meuepi, 100r
OHIMIIE
JKana oHiMm
DU3UKO-XUMUSIIBIK
KOPCETKIIITEP: 1,27
-aKyBI3]IbIH MacCabIK 5,19
yneci, % 21,69
- MaiiIbIH MaccabIK yJeci, 0,53
%
- KOMIpCyAbIH MacCalbIK
yneci, %
- KJIETYATKAHBIH MaccCajbIK
yneci, % 0,127
0,017
Buramunnep:
- C, mr/100r 0,011
- B6, mr/100r 0,099
0,056
Munepanibl 3aTTap,
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mr/100r:

- Fe

-K

- Mg

XKorapeinarel nepekTepli OakbUlay HYCKACBIMEH CallBICThIpa Kelieé KAaHT MOJIIEpl a3aifbll,
BUTAMUHJIEPMEH ailbITHUIFAHBIH KOPE aJlaMbI3.

OHEpKACINTIK jkarnaiia GyHKIIMOHAIAB! OAFBITTaFBl MApMENal OHIMIEPIH OHIIPY YLIIH aFbIHIbI
MexanukananapipeutFan A2-1IJDK, Bunkiep sxone J[roHHeOup JKelinepiH koHe T.0. IMaiimanaHyra
oomnanpl. [4].

Mapmenan eHIMIEPiH anyJblH €H MEePCIEeKTUBAIbI TOCUII - MapMenaa MaccachlH "mmpunrey"
oniciMeH KamblnTay, Oip Me3riige TrepMeTHUKaIbIK METaIaHAbIpbUIFaH IJICHKaFra opay, CoJaH KeHiH
"oy-mak" onmicimen TepmMokocy [5].

Kopoimuinowr. J)Ky3iM IIBIPBIHBI MEH KAHT aJIMAaCTBIPFBIINI — CTEBUO3WJ KOMETIMEH CaKTay
Mep3iMi  y3apThulFaH (QYHKIMOHAIIbI MapMelaJ TEeXHOJOTUACH! >Kacaniael. byn Oencenai »xoHe
cajayaTThl ©Mip CaJThIH YCTaHATHIH, CAJIMarblH, JIeHE KYWiH OakplayFa YMTBUIATBHIH JKOHE KaHT
nuabeTiMeH aybIpaThlH TYTHIHYIIBUIAPFA apHAJIFaH OHIM OO0JIbIN TaObLIMAK.
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INNOVATIVE APPROACHES TO COMPUTER SCIENCE EDUCATION: HOW DO ICTS
INFLUENCE THE DEVELOPMENT OF HIGH SCHOOL STUDENTS' COMPETENCIES
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ABSTRACT

The article will consider the analysis of the impact of information and communication
technologies on the teaching of computer science to high school students, including evaluating the
effectiveness of ICT implementation, analyzing successful practices, identifying advantages and
challenges, as well as providing recommendations for the optimal use of modern technologies in the
educational process.

The relevance of the problem under study lies in the constant evolutionary nature of information
technology, which requires adaptation and innovative approaches from educational systems. This
scientific article examines the impact of information and communication technologies (ICT) on the
development of high school students' competencies in the field of computer science.

The study includes an analysis of the effectiveness of innovative teaching methods based on the
use of modern educational technologies. The results indicate a significant improvement in the
assimilation of material and the development of critical thinking among students due to active
involvement in educational programs based on ICT.

In addition, the study reveals the importance of personalized learning tailored to the needs of
each student, which contributes to the maximum effectiveness of the educational process. The role of
the teacher in creating a stimulating environment is emphasized, where ICTs act as tools that promote
the development of problem-solving skills, communication and creativity.

Thus, the article emphasizes the relevance of the problem of adapting educational methods to the
challenges of our time and substantiates the need to integrate information and communication
technologies for the effective development of high school students' competencies in the field of
computer science.

Keywords: digitalization of education, informatization of education, computer science, ICT,
communication technologies.

Introduction.

In the era of rapid changes caused by information technology, computer science education is
becoming an integral part of the formation of high school students' competencies. The rapid
development of information and communication technologies (ICT) is making revolutionary changes
in educational processes, rethinking traditional teaching methods and providing new opportunities for
deep and effective learning.

The process of learning computer science is closely related to the challenges of the modern
world, where digital literacy is becoming a key element of personal and professional competence. In
this context, the purpose of our study is to conduct a comprehensive analysis of innovative methods of
teaching computer science, with special emphasis on the impact of the use of ICT on the formation of
competencies of high school students.

The purpose of the study is to identify the impact of information and communication
technologies on the development of high school students' competencies in the subject of computer
science. We strive to develop a deep understanding of how innovative teaching methods supported by
modern technologies can optimize the learning process and contribute to more effective learning.

The work of Santos (2019) emphasizes that digital transformation in education leads to a shift in
emphasis from passive assimilation of information to active interaction with content. ICTs provide
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unique opportunities for creating interactive learning environments, which can significantly improve
the effectiveness of computer science education.

However, despite the potential advantages, the integration of ICT into the educational process
also faces certain challenges [1]. The Brown and Green (2020) study highlights the importance of
innovative computer science teaching strategies to effectively build students' skills. This important
area of research provides an understanding of how modern teaching methods can be most effectively
implemented in educational practices [2].

In light of the constant development of information technology and changes in the educational
environment, our research is also focused on reviewing the latest sources, such as UNESCO (2021)
research. These data provide an important perspective on the use of ICT in education and can
complement our understanding of the effects of digital transformation in the context of computer
science education [3].

Thus, our research aims to cover not only the positive aspects of the use of ICT in computer
science education, but also to analyze the difficulties faced by educational institutions when
introducing new technologies. The results obtained will serve as a basis for the development of
recommendations on the optimal use of ICT in computer science education, contributing to the
development of high school students' competencies in the era of digital transformation.

The research method.

Modern technologies provide teachers with new ways and approaches to organize learning and
develop students' knowledge. They are based on modern and progressive means to achieve the desired
results. Innovative technologies help to unlock the maximum of the possibilities and abilities of
students [4].

We are in the times of informatization, or rather in the times when the process of informatization
of education is beneficial. This process is based on the use of multimedia and interactive technologies,
as well as computer science methods and tools that help to activate the process of developing various
types of thinking and developing creative and intellectual abilities. Computers and additional
equipment help to achieve a new level of learning, which deserves recognition. Informatization of
education involves the use of multimedia projectors and interactive whiteboards [6].

According to the author, digitalization and informatization of society and rapidly developing
scientific and technological progress have led to the emergence of three groups of technologies that
can be used in conducting computer science lessons. These are technologies aimed at the development
of ICT, methods that help to form students' critical thinking skills, and methods aimed at activating
educational and cognitive activities and developing communicative skills.

- network-related technologies using the Internet or local networks (for example, e-learning
platforms using remote methods and remote materials);

- technologies focused on interacting with computers located at home or in the classroom;

- technologies for mobile devices that provide students and teachers with high flexibility and
freedom [5];

Opportunities to improve learning and develop students' communication skills are revealed through
web lectures, web consultations, cloud technologies and other communication tools.

Now let's take a closer look at the methods from the three groups highlighted earlier.

Technologies related to the development of ICT (information and communication
technologies):

- The use of modern means of communication and information processing in the educational
process opens up many opportunities for students. Computers and interactive whiteboards not only
make learning materials more visual, but also allow you to create interactive tasks, contributing to the
active involvement of students. Programs and online resources enrich the learning experience by
providing access to a variety of educational materials, video lectures and interactive exercises. This
contributes to the individualization of learning and the consideration of different learning styles.
Technological tools also contribute to the development of skills needed in the modern world, such as
digital literacy and information processing skills. The effective use of these technologies creates a
more flexible and dynamic educational environment, helping to prepare students for the challenges of

60



MexnyHapoaubiil Hayu bl xxypHa1 AKAJIEMUK Ne 1 (251) 2024 r.

the future.

Methods of formation of critical thinking skills:

- Developing students' ability to analyze, evaluate, and critically think is how to build a solid
foundation for the future. Conducting discussions allows students to express their opinions, analyze
arguments, and learn to listen to the points of view of others. Solving problematic problems requires
not only knowledge, but also the ability to apply them in practice. This contributes to the development
of creative thinking and skills to find solutions in real situations. Text analysis and discussion of
different points of view develop critical thinking and the ability to see a variety of views on the same
problem. This builds analytical thinking skills and helps students form their own critical view of the
world. The goal is not just to memorize the facts, but to teach students to think independently, ask
questions and look for answers. This approach not only prepares you for successful studies, but also
for an independent and productive life.

Methods of activation of educational and cognitive activity and development of
communicative skills:

- Creating a learning environment where students are actively involved in the learning process
really contributes to a deeper understanding of the material and the development of key skills. Project
work allows students to apply their knowledge in practice and develop creative thinking. Group
assignments encourage collaboration where students can share ideas, solve problems together, and
learn to work as a team. Role-playing games not only make lessons fun, but also develop
communication and empathy skills. These methods help students to master interaction skills that will
be useful not only in their studies, but also in everyday life. The emphasis on developing
communication and collaboration skills prepares students for successful teamwork, builds their respect
for the opinions of others and the ability to communicate effectively. These skills are key in today's
society and professional environment [10].

Modern schools are increasingly introducing information and communication technologies (ICT)
into the educational process. The effective use of computers in teaching is considered the best
technical tool, allowing the teacher to adapt to new conditions where he ceases to be the only provider
of information. To this end, a new technological tool was introduced - an interactive whiteboard
instead of the traditional blackboard and chalk. Despite the possibility of using multimedia and
interactive technologies in computer science and ICT lessons, success depends on the level and quality
of their application. The question of how ICT affects the development of high school students'
competencies remains open?

First, let's look at what competence is and what types of competence are available:
Competence is a set of knowledge, skills, abilities and abilities necessary to successfully complete
specific tasks and achieve goals in a particular area. An important element is also a personal attitude to
this knowledge and skills, as well as an experienced command of them. In the context of education,
competence is not limited only to the assimilation of information, but also includes its application in
real situations, the ability to solve problems and achieve goals.

There is a variety of competencies in various fields that play an important role:

- technical competence: the ability to use specific technical skills and tools in a specific field.

- procedural competence: the ability to perform certain procedures or actions in accordance with
established standards.

- logical competence: possession of logical thinking and the ability to apply deductive methods
in solving problems.

- research competence: the ability to conduct research and analyze data to solve problems.

- technological competence: the ability to effectively use information and communication
technologies (ICT) to support activities in a particular field.

These types of competencies can be important in a variety of contexts, including education,
professional activities, and daily life [9, 11].

Based on the above-mentioned question, a study was conducted at V.I. Patsayev Secondary School
No. 2. 32 10th grade students participated in order to gain a deeper understanding of the issue. The
study covered aspects related to the application of various types of competencies in the educational
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process and their impact on the education of high school students.

The main purpose of the study is to identify and demonstrate the impact of information and
communication technologies on the development of high school students' competencies in an
educational environment. The study aims to analyze how effectively the use of ICT contributes to the
acquisition by students of the skills necessary to successfully cope with tasks and achieve their
educational goals.

In the process of conducting an experimental study, two main tasks were put forward:

- determining which competencies high school students develop as a result of learning;

- analysis of the impact of information and communication technologies on the development of
these competencies among high school students. The research is aimed at identifying how the use of
ICT in the educational process affects the level and quality of the formation of educational and
practical skills in high school students;

The following methods were used in the course of the study:

- development of materials on the research topic, including the creation of questionnaires,
questionnaires or experimental tasks for the collection of primary data;

- analysis of the collected materials with subsequent interpretation of the results and formulation
of conclusions aimed at supporting the hypothesis of the study;

As part of the study, lessons are conducted for 7 weeks with the active introduction of information
and communication technologies into the learning process in computer science lessons. The
educational process includes the systematic use of modern information and communication tools in
order to increase the effectiveness of teaching, the competence of students and ensure a deeper
assimilation of the material by students during the specified period.

To begin the study, we conducted an analysis of students from a psychological and pedagogical
point of view. The aim is to assess how effectively the use of information and communication
technologies in computer science lessons affects them. This analysis included three stages:

- the ascertaining stage — at this stage, an initial assessment of the level of students' knowledge in
the field of computer science, including general and basic topics, was carried out. A survey was also
conducted aimed at identifying the competence of students in this subject area;

- the formative stage — at this stage we developed a program for the lesson, which includes the
use of information and communication technologies;

- control stage — at the final stage, control was carried out, including re-diagnosis of the level of
knowledge of students on the topics covered. A survey was also conducted to assess the level of
competence of students;

The purpose of the ascertaining stage of the experiment is to diagnose the level of knowledge of
students on the topic of the lesson and their competence in the educational process. To do this, we use
a set of questions and mini-projects to assess the basic knowledge and level of skills in the field of
computer science among students. The diagnostic data obtained are analyzed and presented in the form
of tables and graphs.

At this stage of the experiment, not only the diagnosis of the level of knowledge of students on the
topic of the lesson is carried out, but also an assessment of their general competence in the educational
process. For a deeper understanding of the state of the problem, we apply a variety of questions and
mini-projects that help to identify not only theoretical knowledge, but also practical skills of students
in the field of computer science. The diagnostic data obtained are analyzed and presented in a
convenient form, for example, in the form of a table and graphical images, which provides a more
visual representation of the results and facilitates the interpretation of the data.

In the first lesson, when we first met the students, we provided them with a special form to fill out.
In this form, they had to enter their answers, providing material for subsequent analysis. Questions
related to the identification of competence were asked in order to assess their level in various areas of
competence. Thus, we sought to gain a more complete understanding of the students' skills and
knowledge in the field of computer science.

The survey was organized in an open form, while ensuring the anonymity of the participants. Its
duration was 10 minutes (see Table 1).
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Table 1. Survey questions to identify the competence of students

Questions

What are the basic principles of computer operation that you know?

Tell us about the difference between hardware and software?

How do | declare a variable in a programming language that you have studied?

What is the difference between an assignment operator and a comparison operator?

Let's look at how these questions will affect the verification and analysis of students'
competence:

- basic principles of computer operation: Understanding the computer device and its main
components is fundamental to competence in computer science.

- the difference between hardware and software: Knowing the differences between hardware and
software allows you to understand how a computer performs tasks and how programs interact with
hardware.

- declaring variables in a programming language: This question evaluates the level of knowledge
and skills in the field of programming, since declaring variables is a basic element of programming.

- the difference between an assignment operator and a comparison operator: Knowing the
differences between these operators is key to writing programs correctly and avoiding logical errors.

The answers to these questions allow us to evaluate not only theoretical knowledge, but also the
level of practical training, understanding of basic concepts and willingness to apply them in solving
problems. Thus, the identification of the student's competence in these areas provides a more complete
picture of his level of training in computer science [12].

After conducting a survey of the students, they were divided into teams of two people to carry out a
mini-project aimed at confirming their competence (pic. 1):

‘A06p0 noXanOsaTs 8 MDY
Number sequence
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3 UKT Game
2 10:48 PM : 2 10:53 AM :

Picture 1. An example of mini-project work by students

The essence of the project was to create a game using the Google Slides cloud technology tool.
After completing the creation of the game, the participants had to demonstrate and play it together with
the rest of the study participants. This stage not only provided an opportunity to assess their
competence in various fields, but also allowed us to see how they interact and apply their knowledge in
practice. Thus, the project has become not only an assessment tool, but also a practical means of
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testing their skills in a real situation.
Let's now turn our attention to the analysis of the data obtained after the survey and the
implementation of the project at the first stage of the study (see Table 2).

Table 2. Results of the survey to identify the competence of the participants

Questions

What are the basic principles of computer operation that you know?

Tell us about the difference between hardware and software?

How do | declare a variable in a programming language that you have studied?

What is the difference between an assignment operator and a comparison operator?

Full answers Incomplete answers No response
9 people 15 people 8 people
26% 52% 22%

Thus, 26% (8 people) were able to give a complete answer, providing the skills and thinking of their
opinions in the field of the question asked. Incomplete answers in the amount of 52% (15 people),
which is almost half of the students could not form their answers in the field of the question asked or
found it difficult to answer. The remaining 22% (8 people) completely refused to answer questions,
arguing that they were indifferent to the subject and did not see the need to study it. The project had
the same results, where many participants, although they created projects, could not convey it and play

properly with the audience.

It is also required to analyze the test results on the topic of the lesson. The test lasted 30 minutes

and included 15 multiple-choice questions (pic. 2).
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27.89 /100 points 25/ 100 points 5 - 55 points

Total points distribution
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Picture 2. Test results in the first stage

Analyzing the data presented in Figure 2, it can be concluded that the level of mastering materials in
the field of programming among students leaves much to be desired. It can be seen from the table and
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graph that tasks completed by less than 70% of students predominate, which clearly indicates
insufficient training in this field. Thus, it can be argued that programming materials are studied at the
initial level, and additional efforts are needed to improve understanding and proficiency in this
knowledge.

During the research, an experimental program was developed, focused on conducting a lesson using
modern teaching methods. The main purpose of this program is to identify the impact of information
and communication technologies on the competence of students. The created lesson is a specially
structured lesson aimed at exploring how the use of modern technologies can affect the assimilation of
material and the development of students' skills. During this lesson, it is supposed to identify the
impact of innovative teaching methods on the overall effectiveness of the educational process.

The lesson, designed for the 10th grade, is a "Modern Multimedia Lesson™ format. This training
session includes the use of various modern technologies and multimedia resources in order to create a
more interactive and effective educational process. The purpose of this lesson is to provide students
with access to a variety of educational materials, as well as to stimulate active interaction with
educational content.

Creating a multimedia lesson requires more careful planning than a traditional lesson. This is not
just a buzzword, but an integral part of the preparation for teaching. When developing a lesson, the
teacher needs to think about the order of performing technical operations, the way information is
presented on a large screen, how the teacher will manage the class, how to ensure communication and
how to create a learning effect. A multimedia lesson is a lesson that uses technical means of displaying
information, such as a computer, multimedia and interactive equipment. The teacher is still the main
source of information, and multimedia and interactive methods are used to make it more visual and
explain the material in a more accessible way. For example, using different sites to animate examples
of a topic, communication using reference data, etc [6].

Modern technologies and additional topics were used to conduct computer science lessons using
information and communication technologies (ICT). These activities are aimed at improving the
competence of the study participants. As a result of the use of innovative methods, more effective
assimilation of the material is expected, as well as more active interaction of students with the
educational process (Fig. 3).
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Picture 3. Additional topics and tools for conducting a lesson with modern technologies

65



MexnyHapoaubiil Hayu bl xxypHa1 AKAJIEMUK Ne 1 (251) 2024 r.

The analysis presented in Figure 3 includes the use of cloud technology tools for data processing,
the Internet as the main source of information, as well as multimedia technologies for visualizing
research results. In addition, the focus was on the application of cyber defense technologies to ensure
data security, as well as the use of innovative methods in design to improve the efficiency and usability
of the developed solutions.

For seven weeks, one lesson was taught weekly, thus completing the second stage of the formation
of the study. During this period, the developed program of an experimental lesson in computer science
was actively implemented. At the end of each lesson, a second survey was conducted among students
aimed at assessing their level of competence. This made it possible to assess the impact of information
and communication technologies (ICT) on knowledge acquisition.

In addition, the project part of the study was organized as a continuous process, including a variety
of tasks corresponding to the topic of each lesson. These tasks were aimed at identifying additional
competencies of students, giving them the opportunity to apply their knowledge in practice. This
approach ensured systematic monitoring of learning progress and effectiveness throughout the study
(see table 3).

Table 3. Survey questions to identify the competence of students after completing the lesson

Questions

What specific ICT skills do you think you have acquired or improved as a result of participating
in the study?

How has the use of information and communication technologies affected your ability to solve
problems and perform project work as part of the educational process?

What changes have occurred in your understanding of the computer since the completion of the
study?

What is the significance of software and hardware for you in the context of computer science
education?

What was your experience of using programming during the research, and how did it affect your
level of knowledge in this area?

How do information and communication technologies affect the development of your
professional skills in the field of computer science?

How do you compare the effectiveness of using ICT with traditional teaching methods in the
subject of computer science?

Let's look at how the questions listed on Table 3 will help for research:

- acquisition of ICT skills: The answers to this question allow us to assess how successfully the
student has mastered new skills in the field of information technology and how they can be applied.

- the impact of ICT on problem solving and project activities: This question helps to identify
how the use of information and communication technologies has affected the student's ability to
effectively solve tasks and complete projects.

- changes in computer understanding: The question evaluates how deeply the student has
acquired new knowledge about the computer and its functionality.

- the importance of software and hardware: Allows you to understand how a student evaluates
the importance of software and hardware in the context of the educational process in computer science.

- programming experience: The answers to this question reveal how much the student has
mastered programming skills and how this has affected his level of knowledge in this area.

66



MexnyHapoaubiil Hayu bl xxypHa1 AKAJIEMUK Ne 1 (251) 2024 r.

- the impact of ICT on professional skills: Helps to understand how information and
communication technologies affect the development of a student's professional skills in the field of
computer science.

- the effectiveness of the use of ICT compared to traditional methods: Allows you to compare the
effectiveness of the use of information and communication technologies with traditional methods of
teaching in the subject of computer science and assess how the student perceives this experience.

These questions cover various aspects of knowledge and skills in the field of ICT, allowing you to
get a better understanding of the student's competence in this area.

After conducting a survey at the formative stage of the experiment, it is necessary to analyze the
data obtained. This will allow you to assess the current level of knowledge, competencies and general
understanding of students on the research topic. The analysis of the survey results at this stage is an
important step for adapting further stages of the study and effectively correcting the educational
process (see table 4).

Table 4. Results of the survey to identify the competence of students after the lesson

- What specific ICT skills do you think you have acquired or improved as a result of
participating in the study?

- How has the use of information and communication technologies affected your ability to
solve problems and perform project work as part of the educational process?

- What changes have occurred in your understanding of the computer since the completion of
the study?

- What is the significance of software and hardware for you in the context of computer science
education?

- What was your experience of using programming during the research, and how did it affect
your level of knowledge in this area?

- How do information and communication technologies affect the development of your
professional skills in the field of computer science?

- How do you compare the effectiveness of using ICT with traditional teaching methods in the
subject of computer science?

Full answers Incomplete answers No response
24 people 5 people 3 people
74% 16% 10%

From the survey results, we see confirmation of children's interest in lessons using ICT and modern
technology. There were a small number of incomplete answers. Most of the respondents — 74% -
responded positively, giving out good facts and showing skills. High school students enthusiastically
accepted the innovations. The advantage over traditional teaching methods was discussed in the first
chapter, but now it has been proven in practice.

The experimental lesson was completed successfully, during which all the necessary material was
repeated and consolidated for the subsequent writing of the test paper. Students actively participated in
the process, defending mini-projects and answering questions in a pleasant atmosphere. The use of
interactive technologies has made it possible to convey the necessary information more efficiently and
extensively. Then a retest was conducted, in which the students wrote a variant opposite to the
previous one. The results of the work are shown in picture 4.

At the next stage of the analysis of the results, it can be noted that the students successfully
assimilated the material presented in the experimental lessons. Their ability to apply knowledge in
practical situations was confirmed in the process of protecting mini-projects. Interactive technologies
not only contributed to better assimilation of information, but also created a more engaging learning
environment.
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Repeated testing with the opposite option allowed us to evaluate not only memorization, but also
the depth of understanding of the material. Picture 4 clearly shows the changes in the results after the
repeated test. This experience highlights the importance of interactive and innovative teaching
methods to enhance the effectiveness of the educational process.
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Picture 4. Test results using modern technology

From the test results obtained, it can be seen that the average student score is 60% out of 100%,
where the lowest score is 40 and the highest is 90. Now let's make a comparison with the data from the
first stage of the study. On the first test, the survey participants had an average score of 25% out of
100%, with the lowest score of 5 and the highest score of 55. When analyzing these two tests, it can be
revealed that the level of assimilation of material and competencies of students has increased almost
2.5 times.

Modern technologies are really transforming education, making it more dynamic and adapted to the
individual needs of students. Interactive methods such as virtual labs, online courses and educational
applications not only improve learning, but also make the learning process more fun.

In addition, modern technologies allow you to expand the boundaries of learning, providing access
to knowledge from almost anywhere in the world. This is especially important in modern society,
where remoteness and globality play a key role.

Do not forget about the possibilities of adaptive learning, where data analysis technologies help to
customize the learning process to the specific needs of each student, accelerating their success. Thus,
with the use of modern technologies, education becomes not just a process of knowledge transfer, but
also a path to development and individual success.

Conclusion.

In conclusion, it can be noted that innovative approaches to computer science education, including
the use of interactive educational resources, programming, robotics, cloud technologies and virtual
reality, significantly affect the development of high school students' competencies. These approaches
contribute to the formation of not only technical skills, but also the ability to think creatively, solve
problems, analyze information and communicate effectively.

Interactive educational resources and methods of differentiated learning make it possible to take
into account the individual characteristics of each student, creating conditions for the maximum
development of their potential. In addition, ICTs contribute to the mental, communicative, and creative
development of high school students, preparing them for successful adaptation in the modern
information society.

In the course of the study, it was found that information and communication technologies have a
significant impact on the development of high school students’ competencies in the subject of
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computer science. Innovative teaching methods, supported by modern technologies, demonstrate the
potential to optimize the educational process, contributing to a more effective assimilation of
educational material.

The results of the study emphasize not only the technical advantages, but also the importance of
adapting educational strategies to modern requirements. The introduction of information and
communication technologies into the educational process contributes not only to increasing students'
interest in the subject, but also to the development of key skills necessary for successful adaptation to a
rapidly changing information society. In conclusion, it should be noted that the further development
and integration of modern educational technologies have the potential to significantly improve the
quality of education in the field of computer science and contribute to the formation of highly qualified
specialists in this field.

It should also be noted how and which competence development was influenced by the use of ICT:

Mental development: The use of modern technologies in education opens up huge opportunities for
students. These tools not only make the learning process more exciting, but also enrich it by expanding
access to information and learning materials. As a result, students develop not only technology skills,
but also the ability to think critically, compare and analyze data. As a result, preparing for future
challenges, they become not only technologically literate, but also more independent and adaptive in
learning and daily life.

Communication skills: The development of communication skills in an online environment provides
high school students not only the opportunity to communicate with classmates and teachers in a virtual
space, but also teaches them to adapt to modern forms of communication. Email, social media, and
video conferencing not only reduce distance, but also teach effective interaction in the digital world.
These skills are becoming an important resource for future professional activities, where virtual
communication is becoming an increasingly integral part of the work environment. Thus, by
developing online communication skills, high school students prepare for successful socialization and
professional growth in the digital age.

Information literacy: The use of the Internet and databases provides high school students with
unlimited access to an extensive information base, which stimulates the development of their skills in
searching, evaluating and using data. The ability to effectively filter and analyze information from
various sources is becoming a key competence in the modern information society. High school
students, using the Internet, can learn to distinguish between reliable and unreliable sources, analyze a
variety of points of view, and critically evaluate the information provided. This process not only
develops their data processing skills, but also helps to form the critical thinking needed to make
informed decisions in various areas of life. Thus, the ability to work effectively with information on
the web and databases becomes an important tool for successful studies, future professional activities
and personal development of high school students.

Creative thinking: Working with multimedia tools, graphic editors, audio and video editors opens
up exciting opportunities for high school students to create and express themselves. These tools allow
them not only to master technical skills, but also to develop their creativity. The creation of graphic
works, the installation of audio and video materials require not only technical literacy, but also the
ability to think artistically. High school students, engaged in multimedia creativity, can express their
ideas, develop aesthetic taste and improve presentation skills. Such an experience not only makes the
learning process more exciting, but also prepares high school students for creative self-expression in
various spheres of life. In addition, the ability to work with multimedia tools is becoming an important
asset in the digital age, opening up new opportunities for future career and creative growth.

Digital literacy: Learning to use various programs, applications and online services is a key element
in the formation of high school students' skills in working with digital technologies. These tools not
only facilitate the learning process, but also prepare students for active participation in the digital
society. Learning software helps high school students master the skills of data processing, creating
presentations, programming, and more. Applications and online services, in turn, provide unique
opportunities for collaboration, information exchange and creativity. Such an experience not only
broadens the horizons and competencies of students, but also prepares them for the rapidly changing
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digital world. The ability to effectively interact with a variety of digital tools is becoming an important
asset in the education, work and personal lives of high school students.

Self-study: The Internet and online courses open up unique opportunities for high school students to
study independently and broaden their horizons. Modern technologies provide access to educational
resources at any time and from any place, which contributes to the flexibility and individualization of
the educational process. Online courses allow high school students to choose subjects and topics that
interest them and study them at a convenient pace. This not only develops independent work skills, but
also teaches time planning and self-regulation. Thanks to the Internet and online education, students
can deepen their knowledge in various fields, gain additional skills that can be useful both in their
studies and in their future careers. This approach to learning not only promotes professional growth,
but also develops valuable competencies of self-organization and continuous learning among high
school students.

Thus, we can say that the study was successful and the prescribed goals were achieved, thereby
proving that with the correct use of ICT for the right direction, it is possible to influence the
development of competencies in different areas of students.
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IPPEKTUBHOCTb MAPKETHHI'OBBIX CTPATEI' B YIIPABJIEHUM BPEHIOM
MEJUIIMHCKOU OPTAHU3ALUU: OIIBIT «<ALMATY VISION»

Illgeuuxuna A.A.

Macucmpanm EMBA ,
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AHHOTANUA

Hayunas craTthst mpexacraBiseT cOOOH HCClEOBaHHE, HANPABICHHOE HA aHAIU3 YCIEIHIHbIX
MapKETUHTOBBIX CTpATETUil, UCIIOIb3yEMbIX B YIIPABICHUM OpPEHJOM MEAMLIMHCKOW OpraHu3aluy Ha
npumepe TOO «Almaty Visiony.

CraThsi OXBaThIBAET LIMPOKHUM CHEKTP ACHEKTOB, CBS3aHHBIX C CO3JAAHUEM M HOJJEPKAHUEM
ycrmemHoro  OpeHaa B MEAMIMHCKOW  cdepe, BKIIOYas CTpaTETHYECKOe IUIAHUPOBAHHE,
MO3ULIMOHUPOBAHKUE HA PBIHKE, HU(PPOBON MAPKETUHT, KOPIIOPATUBHYIO UIEHTUYHOCTh U YIIPaBJICHUE
pernyTanuen.

Ota craThs NMPEACTaBIIAET LIEHHOE MCCIE0BaHKUEe Ui CHELHUAINCTOB B 00JaCTH MEIULIMHCKOIO
MapKeTUHIa, YIPABICHUS OpPEHAOM M CTPAaTErHMYecKOro INIAHUPOBAHUSA, a TAKXKe JUIsl pyKOBOAUTENEH
MEIULUMHCKUX OpraHu3aluid, 3aMHTEPECOBAHHBIX B ONTUMU3AIMM CBOUX MAPKETHHIOBBIX NMPAKTHK U
MOBBIIIEHUN KOHKYPEHTOCIIOCOOHOCTH CBOMX OpPEHJIOB.

KitoueBble cnmoBa: MapKeTHHI, OpeHJ, opraHuszainus, 3((eKTUBHOCTb, MO3UIUOHUPOBAHHE,
U POBOIA, KOPIIOPATHUBHOCTH, penyTaims, «Almaty Visiony

BBenenune. Pe3ynpTaThl 1 3HAUMMOCTh MapKETHHIOBOI'O aHAIW3a B 00JIACTH 3/1paBOOXpPaHEHUs
4acTo HENOOLEHuBalTCA. To, YTO MMEEeT BaKHOE 3HAYEHHE U HEOOXOAMMO MalleHTaM, MOpon
pacxoauTcs € HMHTEpecaMu OpraHu3alMi, BXOJAIIMX B CTPYKTYpy 3ApaBooxpaHeHus. B sTom
KOHTEKCT€ MHCTPYMEHThl MapKeTHMHIa WIpaloT 3HAYUTENbHYIO pOJIb, TaK KaK MAapKETHHI MOXKET
3HAYUTENbHO TMOBIUATE Ha (PYHKIMOHUPOBAHME OPTaHU3ALMM 3/IPABOOXPAHEHHS KaK CHCTEMBI.
ITporpammMbl 1o pa3paboTKe peKIaMbl TaKKe OKa3bIBAIOT BIMSHUE Ha JESATEIbHOCTb YUPEkKAECHUH
3/IpaBOOXpaHeHMs, (opMupyss OOIIECTBEHHOE MHEHME O MpobjeMax U NpUOpUTeTax B
3npaBooxpaHeHUH. Takum 00pa3oM, MapKETHUHI MOXXET ChII'paTh KIIOUEBYIO pOJb B cdepe
3/]paBOOXPAHEHUS, CIIOCOOCTBYSI YCTAaHOBJIEHHIO B3aMMOOTHOIIEHHWH MEXIy MalueHTaMu U
MEIUIIMHCKUMH CITY)KOaMH, a TaKKe paclpoCTPaHEHUIO MeUIIMHCKOM nHbopMmanuu [1].

Crpareruss MapkeTMHIra - 3TO MOAXOJ, KOTOpbI coueTaer B cebe LEeaM OpraHu3aluu U
pe3yNbTaThl peajn3alui MapKETHHIOBBIX MPOrpaMM, KOTOpbIE OyIyT MPUMEHSATHCS K KiIMeHTaMm [2].
MapkeTuHr npejacTaBiseT co00i OCHOBHYIO JIESITEIbHOCTh KOMIIAHUHU, KOTOPasi UTPAET BaXKHYIO pOJIb
B MPOJABIKEHUH TNPOJYKTOB WM YCIYr KOMIIAHUM TNOTpeOuTensiM. MapKeTHHT BKIJIIOYAET YeThIpe
OCHOBHBIX KOMIIOHEHTAa: TOBap, LIeHYy, pachnpeaeieHue M npojaBwxkeHue. Kaxaplii u3 3THX
KOMITOHEHTOB MOXET OKa3aTh BIUSHUE Ha MOTpeduTeneil u yoenIuTh UX UCIOIb30BaTh MPOYKThl WU
yciyru komrnaHuu. Ha mpakTuke 3To MOKeT IMpOsBISATHCS B paziuuHbIX Gopmax. Kommanus moxer
UCIIOJIb30BaTh HECKOJIBKO ()OpPM MapKEeTHHra OJHOBPEMEHHO, TaKue KaK MEepCOHAJIbHBIE MPOJAXH,
pekiama, MPOABMKEHUE, 00CTYKMBAHUE KJIMEHTOB MM pa3paboTKa MPOAYKTOBBIX mporpamm [3].

MapkeTuHroBasi CTpaTerusi BakHA HE TOJBKO JJISi TPOMBIIUICHHBIX KOMIAHWWA, HO W JJIs
MEIULIMHCKUX YUYPSKICHHHA, TaKUX Kak OOJNBHUIIBI, MEIWIUHCKHE IEHTPHl WIM KIMHUKUA. OTH
YUPESKACHUS TOCTOSHHO CTAJKMBAIOTCA C pa3IMYHBIMH BHJAMH MapKETHHIA, MOCKOJbKY
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OpraHM3alfM, TEXHOJOTMH W TPOOJIEMBbI 3paBOOXPAHCHUS MOCTOSHHO MeHstores. Keit [1]
MPEOCTaBIII JOKA3aTEIbCTBA TOTO, YTO YUPEKICHUSAM 31paBOOXPAHEHUSI HEOOXO0UMO O0iee aKTHBHO
UCTOJIb30BaTh MAapKETUHIOBBIE HMHCTPYMEHTHI Ui WH(OPMUPOBAHMSA MAIMEHTOB M TOMOIIM B
NPUHATHH PEIIEHU O CBOEM 3710poBbe. TakuMm 00pa3oM, UM HEOOXOAWMO YAOBJIETBOPUTH CIIPOC HA
MOBBIIICHUE Ka4eCTBA U JOCTYITHOCTH MEIULIUHCKOM ITOMOILH.

MapkeTuHr B 00JacTH MEIULIUHCKUX YCIYT OTJIMYAETCs, MPEeXIe BCEro, M0 XapakTepy cipoca
Ha MEAMLIMHCKOE 00CITy)KuBaHUE. BO-BTOPBIX, LIEJIbI0O MAPKETUHIOBON CTPATEIHU HE MOXKET SIBIATHCA
KOHEUHBIH OTpeOUTENb, TAK KAK KIMEHHO Bpay OINpeNeNseT, 4To, e, Korjaa U B KakoM o0beme OyaeT
NPEJOCTaBICHO JUIsI KOHKPETHOM yciyru. [IpuHMMarommMu pemeHus MOTyT ObIThb Bpayd,
IIPEICTAaBUTENN MEIULIMHCKOIO CTpaxOBaHUS WIM 4YiI€Hbl CeMbH. Takke Ba)kKHO OTMETUTbH, YTO
MEAULMHCKUE YCIYI'M MOTYT OBITh KpailHE CIOKHBIMM, U UX TPYJIHO aJalTHPOBATh JJI NOHUMAaHUS.
MHorue npoueaypbl, 0OCOOCHHO OCHOBAaHHBIE Ha MEPEAOBBIX TEXHOJOTHX, HPEACTABISIIOT COOOM
CJIO’KHBIE TPOLIECCHl, KOTOPbIE HE BCEr/a JIETKO OOBSCHUTH YEJIOBEKY, HECHELMAIMCTy B JaHHOM
obnactu [4].

Hpyras npobiema B cdepe 31paBoOXpaHeHHsI, OCOOCHHO IS IPOBAIEPOB YCIIYT, 3aKJII0YAETCS
B TOM, 4YTO HE€ BCE IIOTCHLMAIBHBIE KIMEHTHl pPAacCMaTPUBAIOTCS KaK <OKENAaTEIbHBIC» I
ornpezaeneHHoW yciayru. HecMoTpst Ha To, 4TO mpoBaiiepbl yCiIyTr 00s3aHbl OKa3bIBaTh YCIYI'H BCEM
3asBUTENISIM, HE3aBUCHMO OT HMX CHOCOOHOCTH OIUIAThI, CYIIECTBYIOT OIpENEICHHBIE KaTerOpuu
MAIMEHTOB, KOTOPBIX MAapKETOJIOI HE MOXET CTUMYJUPOBATH K 3alpoCy KOHKPETHOM YCIYTH.
MapxkeTosory npuxoaurcs 0anaHCUpOBaTh MPUBJICUEHUE KIMEHTOB B OPraHU3alUIO 3/1paBOOXPaHEHUs
TakuM 00pa3oM, 4yTOObl U30eraTh MPHUBJICUEHUS CIUIIKOM MHOI'MX KJIMEHTOB M3 KaTeropuM TeX, KTO,
BEPOSITHO, OyJ1eT 0OpEeMEHEH SKOHOMUYECKMMHU poOIeMaMu.

3a mocrnenHee AecATUIIETHE B cdepe 3ApaBOOXPAHEHUs MPOU3OILIO0 MHOXKECTBO U3MEHEHMH B
MapKeTUHTe, KOTOPBIE PAJUKAIBHO U3MEHWIN €r0 CyTh. DTH U3MEHEHHsI BKIIIOYAIOT B ce0s:

ITepexox OT MaccOBOro MapKeTHHIa K 0oJjiee 11eIeBOMY MOAXO0Y.

CaBur OT UMHJIKEBOTO MAPKETHUHTA K MAPKETHUHTY YCIIYT.

[lepexon oT «eAMHOTO pa3Mepa AJisl BceX» K NePCOHANN3AIIH.

Ocoboe BHHMMaHuW€ K JOJTOCPOYHBIM  OTHOLIEHUSIM BMeCTO (oOKyca Ha  OTAEIbHBIX
3J10pOBbeCOEPEraroINX MEPOIIPUATHUSAX.

Ilepexon OT NITHOPUPOBAHUS PBHIHKA K €r0 UCCIIEJOBAHMIO.

Ilepexon OT MpUMEHEHUs] HU3KOTEXHOJIOTMYHBIX METOAOB K MCIIOIb30BAaHUIO BBICOKMX TEXHOJIOTUI
[5].

SAnpo crpareruum MapkeTHMHra B 0O0JacTHM MEIUIMHCKUX YCIYyTr 3akjlodaeTcs B KadecTBe
MIPEOCTABIIIEMBIX YCIYyT. YCHENIHble OpraHu3aliyd B 00JacTh 3ApaBOOXPAHEHUS MMEIOT YETKYI0 U
KOHKYPEHTOCIIOCOOHYIO CTpaTeruio, KOTOpas pacHIMpsieT WX BO3MOXKHOCTH U TIO3BOJISIET UM
MPUCTIOCAONUBATHCS K M3MEHSIOIIMMCS YCIOBHMSM BHEIIHEH cpeabl. MapKeTHHIroBasi CTpaTerust B
chepe MEOUIMHCKUX YCIYr, B CYIIHOCTH, IPEACTaBIseT COOOH OTHOLIEHHE MEIUIIMHCKON
OpraHM3alii K MapKEeTHHTOBOM cpele, a TakkKe €€ IO3MIMOHUPOBAHUE OTHOCHUTEIBHO €€
KOMITOHEHTOB.

B nacrosiniee BpeMsi y nHaliueHTOB UMEETCS MHOKECTBO JIbTEPHATHB IIPU BHIOOPE MEIULIMHCKHUX
YCIYI W TOCTaBIIUKOB, TO3TOMY €JIMHCTBEHHBIM CIIOCOOOM I0-HACTOSALIEMY BBIACIUTHCS CPEI
MPAKTUK 3/IpaBOOXPAHEHHs SBISETCS CO3AaHUE XOpOoUo AU(PepeHIIMPOBAHHOTO, 3aIOMUHAIOIIETOCs
U YHUKaJIBHOTO MPEATIOKEHUS, BMECTE C MAapKETUHTOBOW CTpaTerve, afanTHPOBaHHON K 1H(pOBOi
amoxe [6].
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KagectBeHHOE 00CTyXMBaHHE KIMEHTOB HANPSAMYIO 3aBUCHT, MPEXK/E BCETO, OT METUIIMHCKOTO
000pyI0BaHUS, UCIIOIB3yEMOT0 B OPIaHU3ALUAX 3/IPABOOXPAHEHHS.

Marepuansl © MeTOABl. B X04€ HamucaHus 3TOM CTaThbU Mbl HALIEIWIMCh, IPEXKIE BCETO, HA
MOBBIIICHUE Y3HABAEMOCTH KoMIlaHuMM Ha 0aze «Almaty Vision». Mbl Takke NpOBEIN aHAIU3
MOTpeOHOCTEN KIIMEHTOB HA OCHOBE KOMITAHUM, aHAJIN3 BO3PACTHBIX KaTErOpUH, a TaKKe OIMpeIeIIn
METO/Ibl, UCIIOJIb3YEMBIE IS IPOJIBUKEHUS OpeHa.

Pesympratel. TOO «Almaty Vision» mpexacrtaBiseT co0o0il 0hTaaIbMOJOIHUECKYIO KIHHHKY
KpyInHO# ceTn kauHuK PenyOnuku Kazaxcran. DToT MeauImHCKui 1IeHTp ObuT ocHOBaH B 2017 roay u
pacnosokeH 1o aapecy: Anmarsl, AJIMaauHCKu# paiioH, yiuua Kapacaii bateipa, 72b.

[lockonbKy ycCiyrM OpraHu3alud 3paBOOXPAHEHMsS SIBISIFOTCS IUIATHBIMHU, B KIMHUKY
o0pamarTcs KEHIIUHBI, MYKYHHBI U JeTH. CpemqHuil BO3pacT KIMEHTOB cocTaBisieT 25-50 er, Tak
KaK pOJUTENIM IPUBOJAT CBOUX AeTed. OCHOBHYIO JOJIIO KJIMEHTOB OpraHU3aluy 31paBOOXPAHEHUS
COCTaBJISIIOT JKUTENHM peruoHa, rae pacrnonoxkeHo TOO «Almaty Vision», To ecTh MpoKUBaroIiue B
AnManuHCKOM paiioHe. DTU JaHHbIe ObUIM BBISBJICHBI B XOJI€ OMPOCA, MPOBEIEHHOTO Mepel HauaaoM
UCCIIeIOBaHUSI.

llenpro MaHHOTO MCCIEAOBAaHUS OBLUIO BBIABICHHE IIENIEBOM ayIUTOPHUH OpraHU3aluu
3npaBooxpaHeHus. st ympaBieHus OpeHAOM MbI KiaccupuiupoBamu kimeHToB TOO «Almaty
Vision» Ha pa3Iu4HbIEC TPYTIIIHI.

['pynmbl KAMEHTOB BKJIIOYAIOT HAACKHBIX M TOPSAYUX KIMEHTOB, 3a00TJIMBBIX M PEUIUTEIBHBIX
KJIMEHTOB, a TaK)K€ IACCUBHBIX KJIMEHTOB. /I BO3JAEHCTBUS HA 3TU TPYNIbl HCIOJIb3YIOTCS
pa3IMYHbIE METOABI 1 HHCTPYMEHTHI.

Hagexxnas wnmu ropsiuas ayauToOpus COCTOMT U3 KIHMEHTOB, KOTOpBIE YK€ JOBEPSIOT
MEIHUIMHCKONW opraHu3aiuu. L{enpio 37ech SBISETCS CTUMYJIHUPOBAHHE ATHX KIMEHTOB MPOAOKAThH
BeiOHpath TOO «Almaty Visiony». MeTospl BO3I€HCTBUS BKIIOYAIOT B Ce0s1 OCBELICHUE PE3YJIbTATOB
paboThl OpraHU3alUK U TOJOKUTENBHBIX aCEeKTOB paboThl. THCTpyMEHTHI BO3JIEHCTBUS BKIIOYAIOT
peKaMy Ha CTPaHMIIAX B COLMAIIBHBIX CETSAX, IPOBEJIEHUE OHJIANH-KOHCYJIbTAllUN U IIPEIOCTaBICHUE
CKUJIOK B KQUECTBE JIOSJIbHOCTH IPOBEPEHHBIM KIMEHTAM.

Tennas ayautopusi BKiItOYaeT 3a00TJIMBBIX M PEIIUTEIbHBIX KIMEHTOB, KOTOPHIE IMPOSIBIISIIOT
UHTEpeC K MEJUIMHCKUM opranu3anusM. llenb 3aecs — mpuBieueHue kiaueHToB K TOO «Almaty
Visiony. MeToabl BO3AEHCTBUSA  BKJIIOYAIOT TMPEIOCTABICHUE TMOAPOOHONW HH(OpMAUU O
MEIULHUHCKON OpraHu3aliy 1 paccka3 o ee npemmyuiectBax. IHCTpyMEHThI BO3IEUCTBUS BKIIIOUAIOT
pekiaMy 4epe3 M3BECTHBIX JIMYHOCTEH, OJIOrepoB, MHTEPBbIO M3BECTHBIX Bpadeld M IpPOBEACHUE
OHJIAH-KOHCYJIbTALIU .

XoJioiHas ayJUTOPHUS COCTOUT U3 TACCUBHBIX KIIMEHTOB, KOTOPHIE MTOKA HE MPOSIBIIOT UHTEPEC
K MEIUIMHCKUM opranuzauusM. Llenb 3mech — mpuBieYeHHE KIWEHTOB, OOBSCHEHUE Ba)KHOCTH
3I0pOBbSl U HAINpaBJ€HHE UX B MEAMIMHCKYIO OpraHu3aluio. MeToabl BO3JEHCTBUS BKIIIOYAIOT
pacnpocTpaHeHHe HH(OPMaLUK O BaXKHOCTH 3/10pOBbs M 00OpaIIeHUH B MEIUIMHCKYIO OpPraHU3aluIo.
WNHcTpyMeHTBl BO3ACWCTBUS BKIIOYAIOT pEKIaMy depe3 TeleKaHalbl, peKjaMy Ha COIMAIbHBIX
CTpaHUIaX U PEKJIaMy Yepe3 TapreTHPOBAHHYIO peKIamy.

B ympaBnenun OpeHIOM MEIMIIMHCKOW OpraHu3allMd OCOOEHHO Ba)KHO B3aUMOJEHCTBHE C
KIIMEHTaMH. DTO CIOCOOCTBYET (POPMUPOBAHUIO JIOSIIBHOCTH K MEIUIIUTHCKOMY LIEHTPY U MOBBIIICHUIO
JOBepUsi K IpelocTaBisgeMbIM yciayraM. [loaToMy aaMHHHCTpaTHBHBIA IEpPCOHAT MEAMIIMHCKON
(GbupMbI JOHKEH MPOXOIUTH CIEMATU3UPOBAHHbIE KYPCHI ISl HaJTAXKUBAHUS MPAaBUIIbHBIX OTHOIICHUHN
C MalMEeHTaMHU.
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ITpoBens ananu3 menuimHckoro npeanpustus TOO "Almaty Vision", 6b10 yCTaHOBIEHO, YTO
cucreMa KOHTpOJs Haj OpeHaoMm o0dagaer Kak JIOTHYeCKHMH, TaK M 3MOIMOHAJIBHBIMHU
xapakrepuctukamu. s 3ddexTuBHOrO ynpaBieHHss OpEeHIAOM 3TOTO MEAWIIMHCKOTO IICHTpa U
CTUMYJIMPOBAHUS €TI0 PAa3BUTHUS, MBI IIpeJIaraeM CJIEIYIOIIIe MEpPhI:

1. Pa3zpaboTka miaHa ¢ ompeneieHHeM Iesied M 3ajad, CBSI3aHHBIX C OpeHJ-MEHEIKMEHTOM
MEIMIIMHCKOTO YyYpexkJaeHus. B 3TOM IulaHe JOKHBI OBbITh yKa3aHbl OTBETCTBEHHBIC JHIA U
BPEMEHHbBIE PAMKH JIJIsl X BBIMOJTHEHHUS.

2. HeoOxomuMoCTh BHECEHHSI HM3MEHEHHMH B YK€ JACHCTBYIONIMH BEO-CAaUT M CTPaHUIIBI
MEIULUHCKOTO [IEHTPa B COLMAIBHBIX MeJIia C yYeTOM MOOUIIBHBIX YCTPOMCTB.

3. Haiim crienmanucta no conuanbHeiM Meana (SMM), uTo0b! 3¢ (EeKTUBHO yIPaBIATh OpeHAOM
LIEHTpa U IPUBJIEKATh OOJIbIIE KIMEHTOB B OPTaHU3AIMIO Yepe3 PEKJIaMHbBIE KaHAJIbI.

3akmoyeHne. B 3aximroueHHMM JJaHHOM HAyyHOW CTaThd MBI IOAYEPKHUBAEM BaKHOCTh
MapKeTHMHTOBOTO aHaiu3a B cdepe 3ApaBOOXpaHEHUS U €ro pojb B (POPMHPOBAHMM YCHEIIHBIX
CTpaTeruii Ajsi METUIUHCKUX yupexaeHuil. HecmoTpss Ha TO, 4TO pe3ynpTaThl M 3HAYHUMOCTh
MapKETHUHTOBOTO aHajn3a B JIAHHOW 00JacTH 4acTO HEIOOLIEHWBAIOTCS, MCCIEAOBAHUE MOKAa3bIBAET,
YTO MapKETUHT UTpaeT KIIYEBYIO POJb B YCTAHOBIECHUH B3aMMOOTHOIICHUN MEXIYy MAallMeHTaMU U
MEIUIMHCKUMH YUPEKACHUSIMH, a TAK)KE B paCIPOCTPAHEHUH WH(OPMAIIHH.

Jnst yiydmieHus: ynpasieHdss OpeHIOM M CTUMYJIHPOBAHHS €T0 Pa3BUTUS MBI PEKOMEHIyeM
CIIEAYIONINE MEphI: pa3pabOTKy IJIaHa C ONpeAeTICHHEM IIeNiei U 3a7ay, BHECEHHE U3MEHEHHUH B BeO-
CalT U CTPAHUIIBI B COIIMAIBHBIX CETSAX C YUETOM MOOMIIBHBIX YCTPOWCTB, a TAK)KE HAlM CIIEHUAINCTA
[0 COLMAJIbHBIM Meaua Uit YPQPEKTUBHOTO yIpaBICHHUS OPEHIOM M MPUBICYCHUS HOBBIX KIHEHTOB
4yepes peKIaMHbIE KaHAIIbI.

Wtak, ucnpaBieHne OOHAPYKEHHBIX HEJI0YETOB M BHEJIPEHUE MPEUIOKEHHBIX MEp MO3BOJMT
yIy4IIUTh PEnyTalui0 W TPHUBIEKATEIbHOCTh KIMHUKK «Almaty Vision», obecrieunBas Ooiee
3¢ deKTUBHOE MPUBJICUEHNE KIMEHTOB U pa3BUTHE OU3HEca.
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INTRODUCTION OF ELECTRONIC INVOICING: OPTIMIZATION OF BUSINESS
PROCESSES IN ACCOUNTING

Aida Rakajeva

Abstract: In recent years, many German and European companies have switched from processing
and sending paper invoices to processing and sending invoices electronically.

From January 1, 2025, it will be mandatory for all companies in Germany and Europe to send
invoices electronically. This legal requirement will have a major impact on many companies and their
business processes. This article summarizes the information on the introduction of electronic invoicing
and its transmission channels.

Keywords:

Business process optimization, electronic invoice, accounting

The implementation of electronic invoices optimizes and automates the business processes of
financial accounting and sales.

Electronic invoices can be transmitted as follows.

The first transmission method for electronic invoices is sending the electronic invoice by e-mail.

Companies can send electronic invoices by e-mail in PDF and XML format. Invoices can be sent
in the so-called ZUGFeRD format. The ZUGFeRD format contains a standard PDF format with the
encoded XML file attached. [1]

Invoices can also be sent by email in XML format only.

The customer must indicate in advance whether the invoice is to be sent in PDF or only in XML
format.

The second transmission method is sending via PEPPOL (Pan-European Public Procurement
Online). [2]

The electronic invoices are then sent in XML format.

The third transmission channel is sending via ZRE. ZRE is the federal government's central
invoice receipt platform. The invoices are sent to the authorities in XML format.

Before starting with the introduction of electronic invoicing, some information needs to be
summarized. Companies should start with the implementation in time. Implementation is also
associated with many challenges.

The first point would be the formation of the project team.

The introduction of electronic invoicing must be carried out as a project. The most important part
of the project is the project team and the project manager. The project manager should drive forward
the extensive project together with the project team to digitize the accounting processes. The project
manager must inform the project team about the project objectives, the course of the project and the
duration of the project. The work packages must be summarized together. [3]

It is also important to involve qualified accounting and IT staff at the beginning. The employees
should have a well-founded knowledge of the functions and processes in accounting and sales.

The second point is to analyze the business processes.

First, the current status of the processes should be analyzed and mapped. Furthermore, the entire
process chain must be analyzed.

The invoice dispatch process must be thoroughly analyzed. It must be clarified to which
customers the electronic invoice is to be sent and how it is to be sent.

The e-mail addresses of the customers should be requested in time.

The third point is implementation and testing.
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This is the most difficult part of the project. All settings should be entered accordingly and tested
extensively. In addition, the documentation should be created and approved by the specialist
department and the auditor.

The employees must then be trained.

After successful testing, the go-live takes place. After the go-live, the users who were involved in
the project will still have numerous questions.

After the successful implementation, the customers will receive the electronic invoice, which
will optimize the business processes. The specialist department no longer needs to print out the
invoices and then send them by post. Everything will then take place automatically.

In summary, the introduction of electronic invoicing has a progressive effect on the optimization
of business processes in accounting. This significantly reduces invoice processing time and process
costs.
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IKOHOMMUKA CAJIAJIAPBIHIA TUIMAIVIIKTI APTTBIPY MEXAHU3MIHE
KACAHABI UHTEJUIEKTTIH 9CEPI

Ecupxenosa Anmoitn Maxmyooena - 2.2.0., npogeccop
Hypuounoea Aaxcan Fanvimkpizol — mazucmpanm
Poicoex /lanuap Canapoaiiynvt - macucmpanm
Ceiimoea B.H. - ooxmop PhD, ooyenm
FOoicno-Kazaxcmanckuu ynusepcumem um. M. Ayszosa, [llvivkenm, Kazaxcman

Kinrrik ce3nep: XKacanaer untemexkt (Al), Apromartanmelpy, OHimainik, WMHHOBanus,
JleHcaynbIK cakTay, OHipic.

XKacangsl uHTENEeKTTiH (Al) KapKbIHABI JaMybl Oi3/1iH ©MipiMi3JIiH KeINTereH acHeKTiIepiH,
COHBIH 1IIIH/IE KYMBIC dJIeMiH e3repreni. Al xkyiienepi 6apraH calibIH KETULMIPIITEH callbIH, oy1ap Oip
Ke3lepi ajamaap YIIiH MYMKiH OOJFaH TarchlpManapibl OpbIHAAyFa Kabinerti. Byn sKyMBICTBIH
Oonamiarbl Typajbl MaHbI3/bl CypakTapAbl Tyablpaabl: Al agam KyMbICHIBUIApbIH ajdMacTelpa Ma?
Kanmaii »xaHa >xyMbIC OpbIHAApHI ambuiaasl? Al okeneTiH e3repicTepre Kajai JaibiHIama alaMbi3?

XKacanapl MHTEIUIEKT OaFaapiiaMaliblK >KacaKTaMaHbl 93ipJiey *oHE JEepeKTep Typalibl FhLIBIM
CHSIKTBI cajajiapia ’KaHa >KYMBIC OpBIHJAPBIH Kypa alaThIHBIMEH, JKYMBIC OPBIHIAPBIH JKOFAITY
QJICYETIH KO0 XKOHE KbI3METKEepJIePiH jKaHa peJifiepre oTy YILIiH KaXeTTl JaFabulap MEH KojjayFa ue
OO0JIyBIH KAMTaMacChI3 €Ty 6T€ MaHBI3IbI.

HereumeH, Al Tek aBTOMATTaHABIPY >KOHE JKYMBIC OPHBIH aybICTBIpY Typaibl FaHa emec. On
COHJAW-aK aJlaMHBIH MYMKIHIIKTEpPiH apTTHIPHIN, OHIMAUIIKTI apTThIpagsl. Al-MeH XKyMbIC iCTEUTIH
Kypaizap 0i3re JAepeKkTepAl TajljayFa, >KaKChlpak IIeHnMjep KaObuigayFa »OHE >KaJbIKThIpaThIH
TarcelpManapabl aBTOMAaTTaHJIbIpyFa KeMeKTecell, Oy O13/1H yaKbITBIMBI3 O€H pecypCcTapbIMbI3/IbI
HEFYPJIBbIM KYPAETi jKOHE IIBIFapMaIlIbUIBIK dpeKeTTepre Hazap aynapy yuriH Oocaraabl. byn aprypii
CeKTOopJiapAarbl MHHOBaLMsIap MEH TUIMLIIKTI apTThIpyFa oKelyl MYMKIiH.

Al rachlpbIHIaFbl )KYMBICTBIH OoOJalarbl agamjap MEH MalllMHalap apachlHAArbl CEPIKTECTIK
KaMTybl MYMKIH. Al >KbUIJAMJABIKTBI, JQJAIKTI KOHE JEpeKTepll Taijayabl Tajuan eTeTiH
TarchIpMaap/bl OpbIHAAN alajbl, ajl ajaMaap IIbIFapMaIIbUIbIKKA, CHIHU OMJIayFa jKOHE oJIEyMETTIK
WHTEJUICKTKE YJIEC KOCY/bl KaIFAaCThIpabl. byJl CEpiKTECTIK opTypiii cajanap/a »aHa MYMKIHAIKTEp
MEH KaKChl HOTHXKeNIepre dKelyl MyMKiH.

KymbicThIH OonamiarblHa JalbIHAATY YIIIH OUTiM Oepy oHE KalTa OUIIKTUIIKTI apTThIpY
OarapiamanapblHa HMHBECTHIMS caily eTe MaHbl3abl. JKywmbicmbuiap Al-Fa KocbIMIIa OOJBII
TaOBUIATHIH IIBIFAPMAIIBUIBIK, MOCEIIENIEP/Ii STy JKOHE ChIHU OJIay CHUSKTHI JaFAbUIapIbl JAMBITYBI
Kepek. byraH Koca, yKiMeTTep MeH OM3HEC aybICy Ke3iHJAE KYMBICIIbUIAPbl KOJIAWTBIH cascaTTap
MeH Oacramanap OOWBIHINA BIHTBIMAKTacaubl >koHE Al apTHIKIIBUIBIKTAPBIHBIH KEH TaparyblH
KaMTaMachI3 €Tyl Kepek.

Kasipri kynae »xacan xatkan AL-FARABI.AI jxacanpl MHTEIJIEKTTIHIH MaKcaTbl OU1iM O6epy
cajlaChlH JIaMBITy. AYbUI HIapyallbUIbIFBIHIA ©CIMAIKTEP/AIH 6cyl MEH JaMyblH Oakbuiay, aya-paiibl
OoDKaMIapblH Tanjay apKbUIbl THIMIAUITIH apTThIPy.DKOHOMHKA MEH JKOJIOTHS cajlalapblHaa
TYPaKThl JaMyZbl KoJlJayFa apHaiFaH crparerusuiapabsl o3ipiaey. ERP xxone CRM ixyiienepin eHrizy
apKBUTBI OM3HEC MPOIECTEP/Ii ABTOMATTAH/BIPY JKOHE OHTANHITaHIBIPY.

MenunuHaga AWArHOCTUKAJIBIK JKYHENepaAl KeTULAlpy >KoHe HayKacTaplbsl Oackapy IpoLecTepiH
aBTOMATTaHBIPY.

MapKeTHHT CTpaTeTHsUIapbIH KacaH bl HHTEUIEKT apKbUIbI JKEKeJICH Py KOHE TUIMIUIITIH apTThIpY.
Kazak Ttimingeri TTS sxone STT TeXHONOTHSIIAPBIH JaMBITYy apKbUIBI Ka3ak TUTIHIH IHQPIBIK
KOJDKETIMIUTITIH apTThIpY.

CoHBIH 1ITHJE KYMBIC ICTEI )KaTKaH OeJIIKTepl Ka3ak TUTIHAE COUICY Il TaHy KOHE CHHTE3/IeY Kyieci
00JIBII TaOBLIAIEL.

"Speech-to-Text" (Ceiineyaen martinre) Kpi3merti (1-cyper)
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Aynuo enrizy: llaiimananymsuiap e3fepiHiy aynno (aingapblH caliTKa KYKTEH ajajbl, MBICAJIBI,
"XaiirOaeB barmanGex Al-Farabi.Al typansi.mp3" nen kepcerinreH. byn daitnger XU xyiiecine
eHneyre Oomanel. Tpanckpumnuus HoTwkecl: EkiHmi kagampa ayauo  GaliiblH =~ MOTIHTE
alfHaJBIpBUIFAH  HYCKachl  Kepcerineni. Moringe Oyl TpOLECTIH  ayJUOHBIH  MOTIHTe
TPAHCKPHUITIMSCHIH Kacaiapl, an Oy o3 keserinae KM mopenbraepiHiH TaOWFU TUIAI OHILY KOHE
ayJIMo MOTIHJEP/l TaHy KaOlJIeTIH KepceTe .

B | reresmpmcomnn | [ 715 [ ayasoranasy | [ chawor

1-Kapam:Ayano eHrisy 2-kKapam: TpaHCKPpUNLUMA HaTUXXeC

Xai#Tbaes Barnanbek Al-Farabi.Al Typansi.mp3 ° ‘ BacTtay | CanamaTtchi3 6a, MeHiH, atbim Xaiit6aes Barnanbex
XaHe MeH sen ushin KOMMNaHWACBLIHbLIH HerisiH
KanayuwbimbiH. bis eTken antapa "Al-Farabi. Al" pen
aTanaTbiH XXaHa X06amMbi3fbl TaHbICTEIPABLIK.Al-
Farabi.Al 6yn >xacaHgbl MHTENANEKT Mmoaeni 6onein
Tabbinaabl, on "cesaeH maTiHre" srHM ceineyai
MaTiHre aliHanabIpy >XaHe "MaTiHHeH cesre" MaTiHai
ceineyre aHangelpy apHanel mogeni. Kebipeynepae
"Al-Farabi.AIL_typans.mp3” 6yn Mmoaene KaHaan aa 6ip AaibiH pecypcTapaaH
naiganada oTeIpbIN HEMece faibiH KogTapgaH
kewipinrex 6enrini 6ip gaiibiH Mogens gen TyciHreH
Karte TycidikTep nainga 6onabl, bipak 6ynan emec.bis
6yn xobambi3 ycTiHge Bypbikfbl bipHewe alpgan 6epi
id”: “stt/e@367a2b-ab7c-4453-94b0-fOf fe@acd@28/bTEbE514- MYMbIC iCTen kKene xaTKaH efik. ByHblH yCcTinge ynkeH
TON XYMbIC iCcTeal, KenTereH ayavwo dainpgapra eHaey
xacangbi, carFaTTaH acTaMm ayaMmo >XYMbic icTteyre
Typa kenpgi. BipHewe epikTinep meH eTe KeimGaT
pecypcTapabl nanaanaHabIk.

Farabi.AI/api/vl/stt

1-cyper

TTS (Text-to-Speech) matinai ayanora TypiaeHaipy (2-cyper)

TTS xepy kabineTi Hamap HeMece OKY KHUBIHABIFBI Oap ajamaapra KiTamrtap.bl jkoHe 0acka /1a oKy
MaTepUaIapblH ThIHJAY apKbUIbl KOJKeTIMAL eTelll. T TS ko )xypy OarbITTapblH )KOHE HaBUTAIUSIIBIK
HYCKayJapJbl ayIuo TypiHAe Oepy VIIiH KOJJIaHBUIAALI, OYJI JKYPTi3ylIlUIepre Ke3JepiH KoJiaa
yCTayFa KOMEKTeCe .

ST | |m| - |m| | Chatbot |

MaTiHgi xas: AiiHanpsipy Aypvo HaTuXe:

. .. .. . . " .. r bifFaH ayauo dain
CanemeTtcis 6e, MeH ci3fiH Ka3ak, Tifi MeH OHbIH AuanekTinepi 6oibiHWa GipiHLi B kw YAuO & >

»acaHObl MHTENNEKT KeMeKLWiHi36iH.

Cnukep KeHin-kyi Ayavo xbingamabis 1

Barnan BbakbITThI 1.0x
BarnaH
—— AAynbim

2-cypet
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"Tikenelt TpaHCIANUA" peal YakKbpIT PeXUMIHAC OONATHIH OKHFaIapAbl HEMECe JAHAJIOTTapIbl
ayJMoJIaH MOTIHIe HeMece KepiciHiie ayaapy Kei3meri. (3-cyper)

Mpicanbl, KoH(pepeHIHsIapaAa, TEICBU3UUIBIK OaFqapiaManapjia HeMece OHJIAlH OKyJiapa
Mai 1aJIaHbLIa bl

| | TTS I | Ayauo Tanaay | | Chatbot ‘

BbacTay TpaHckpunuma

3-cyper

Python-na motinHi aynapy »oHe aymapy texuosiorusuiapbl (TTS - tekcrren cesre xone STT -
Ce3JIeH TEKCTKE) YIIiH Keioip kitanxananap: pyttsx3: Python-ma TTS (TekcTren coiikec ceitney) yurin
nonyJsIipiblK  Kitanxana. O skail tinmepae enumeyai kosmaiael.gTTS (Google Text-to-Speech):
Google-npix JKEKe TUITE ayaapy KbI3METIHE KOJIIay KOPCETETIH Python
kitanmxaHacel.SpeechRecognition: Python-na STT (ce3meH TeKkcTKe) YIIIH Kojigay KepceTeTiH
nonyyapiaslK Kitanxana. On Google Speech Recognition, Sphinx »one 6acka cepBUCTEpre KoJaay
kepcereni.DeepSpeech: Mozilla Foundation TapambiHaH jkacanfaH amIblK KOUIOACHIBIT JOJI CO3JEH
Tekcepy Helpocannapsl. by Python-na kenreren tinaepzae *KymbIc 1ICTEH L.

NLTK (Natural Language Toolkit): MoTiHaik MoHIepai, ToXipuOenik OUTIMHEH TypaTblH
Makajajap/abl JKOHE TEKCTTIK Kap KbUIaHIBIpYJapAbl d3ipjey YUIIH KOJJaHbUIAThIH KeIl0aclibll
Python naxeri.

Kacanapl HMHTEIEKTTIH JPTYpJi cajajapra Kajaid dcep eTeTiHiHiH Kel0ip HaKTbI
MbIcajAapbl: OHJipic: podoTTap MeH Al-MeH XKyMBbIC ICTEHTIH XKyHenep eHIipicTeri TarchlpMaIapabl
aBTOMATTaHABIPY YIIIH KeOipek maijananbuIaasl, OyJ1 THIMIUTIK T€H OHIMAUTIKTI apTTHIPyFa oOKeJe/l.

JleHcaynbIK cakTay: MenunuHanblk OeiiHeHi Tangay: Al nopirepaepre pentrex, KT xone MPT
CHSIKTBI MEIUITMHAJIBIK KeCKIHIepAl Talnay apKbUIbl aypyJaplbl epTepeK JKOHE JONIPEK aHBIKTayFa
KOMEKTECE/i.

Jlopi-AopMeKTIH albulybl jkoHe naMybl: AU >kaHa TOpUTiK MakcaTTap/bl aHBIKTAay KOHE JKaHa
npernaparTapAbl Te31peK )KoHe THUIMIIPEK d3ipJiey YIIiH MaijanaHbuTybl MYMKIH.

Hepbec meaunmua: Al manueHTTepAlH KeKe KaKeTTUIIKTepl MEH aypy TapuXblHa HETI3[eNreH
KeKe eMJIey JKOCTIapilapbIH d31pJiey YIIiH HaiJalaHblTybl MYMKiH.

Kapsxbr: Al KapKbl CEKTOPBIHIaFBl HHBECTHIMSIIBIK CTPATETHSIIAP/IbI, TOyEKeIAepai 0acKapy sl
e3reprei. ANasKTHIKTBI aHbIKTay: Al kanFaH TpaH3aKUMAJIapAbl aHBIKTAY JKOHE TYTHIHYIIBLIApAbI
KapKBUTBIK KBUIMBICTAH KOPFay YIIiH MaiJalaHbLUTYbl MYMKIH.

benmek cayna: Al caTbin any ToXKipuOeCiH JKeKeNeHAiIpy, TyreHaey i 6ackapy sKoHe TYThIHYIIbI
OpeKeTiH 0oJDKay YIITiH KOJTaHbIIaIbI.

binim Gepy: Al oky ToxipuOeciH jkekeneHJipeni, Oaranayabl aBTOMATTAHABIPAAbI KOHE
CTYAEHTTEpre KOChIMILIA KOJIAAy KOpPCETe alabl.

Bommkanapl TEXHUKAIBIK KbI3MET KepceTy: Al ceHcopiapaaH aiblHFaH JAEpeKTepAl Taljar,
MallTuHaJIap IbIH KalllaH ICTEH MIBIFYbl MYMKIH €KE€HIH 00Kaybl MYMKIH, OYJI TPOAKTHUBTI TEXHUKAJIBIK
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KBI3MET KOPCETYTe KoHE 00C YaKbITThI a3aliTyFa MyMKIiH/IK Oepei.

Ketkizy Tiz0erin oHraimauaelpy: Al keTki3y Ti30€riH OHTaWIaHABIPY, KOPJIApIsl OacKapyabl
KAKCapTy JKOHE CYpaHBICTBI Ooipkay YIIiH mnaiganansurysl MyMmkiH. Conpaii-ak, Al Tek ipi
KOMITIaHUsIJIapFa 9cep eTHEeNTIHIH aran oTkeH >keH. lllarpiH koHe opra 6usHec Te Al TeXHOJIOTHSACHIH
naiinanana amansl. bu3Hecke TamcelpManapibl aBTOMATTaHABIPYFa, TYTBIHYIIBIIAPFa KBI3MET
KOPCETY/Il JKaKcapTyFa KOHE JKaKChl IICIIIM KaObUIJayFa KOMEKTeceTiH Oipkarap KospkerTimai Al
Kypajzapbl MEH KbI3MeTTepi Oap.

byn sxympic opHbIHIaFel Al-HBIH TpaHcQOpMaNUSIBIK SJCYETiHIH OipHEIIe MbICalIaphbl FaHa.
Kubiaapikrap 6onranbiMeH, Al THIMIUTIKT], THHOBAIIUSHBI )KOHE CAWBIN KENTeH/E, )KYMBICIIBUIAP MEH
KaJIbl KOFAMHBIH OMIp CYpY CallachlH >KaKCapTyIbIH KbI3BIKThI MYMKIHAIKTEpIH YChIHABL. bipnecken
TOCUIII KOJ/IaHa OTBIPKIMN, O11iM MeH OUTIKTUIIKTI apTThIpyFa HHBECTUIHSUIAN OTHIpHIN, 013 e3repmeri
KYMBIC JIaHTIIA(THIH IIapiaidl ajmambl3 JKOHE >Kakchl Oomamak Kypy yuriH Al kymiiH mnaiijganaHa
aJlaMbI3.

2016 xbuiabiH akmanbigaa Google komnanusiceinblH Deep-Mind kopesuibik Go mebepi Lee Se-
dol >xone 2017 >XpUTIBIH KaHTapBIHA JKACaH]IbI MHTEIUICKTTI JKeHy ymIiH Konmanasl. DeepStack nen
atanatbiH Kyie Texas Hold 'Em.3 kypneni nmokep oibIHBIHAA agamaap/sl skeHai Electronic Frontier
Foundation (EFF) nmayeicTel Tany, ayqapma, BU3yalibl KECKiHII KOca alfaHa, JOMEHIEpIE aaaMra
yKcac Kalu1eT JeHreinepinieri TanceipManapasl opbinaayaa Al-HbIH KbU1TaM IPOrpecciH 6aKbplIaabl.
tany oHe T.0.4 ChatGPT OpenAl tapanbiaan 2022 5kbUTHI IIBIKTEL. OChI MAHBI3/IBI TEXHOJIOTHSI, OLTIM
OepyniH >koHe OacKapyAblH Ke3 KelIreH acheKTTepiHle aJamlapra KeMEK KepceTyre apHajFaH.
ChatGPT cusiKTBI KyaTThl TiJI YATUIEpiHiH makaa 60maysl Al-HBIH TpaHC(hOPMAIMSIIBIK QJICYETiH OlaH
opi kepceteni. by Kypangap opTypii MamMaHABIKTap OOWMBIHIIA aaM MYMKIHIIKTEPl MEH OHIMIUTITIH
apTTBIPYABIH JKaHAa MYMKIHAIKTEPIH YChIHA OTBIPBIN, 3€pTTey, JKa3y JKOHE IIbIFapMAIIbUIBIK
TarcelpManapAbl OPbIHIAYFa KOMEKTECE anabl.

Kacanapl MHTEIUIEKT JaMybIH >KaIFacThIPY/ia, OHBIH apTHIKUIBLIIBIKTAPBIH KEHIHEH OOITicy jKoHe
OHBIH BIKTUMAaJI TOYEKEJAEepIH a3aiiTy YUIiH OelceH Il )Kocmapiay MEH bIHTBIMAKTACTBIKKA KAaThICY ©Te
MaHbp3ABl. Amammap MeH Al Oipre >XyMbIc ICTEWTIH OonamrakThl KaObLIgay apKbpUIbl 013 jkKaHa
MYMKIHJIKTEP/I1H KYJIMbIH alllbll, TYJICHIeH KOHE 9IIJIETT1 9JIEM Kacail ajlaMbl3.

KopsbIThIHABI

Kacannbl MHTENNIEKTTIH KYMBICTBIH OoJamiarbiHa dcepl KOm KbIPIbl koHe Kypaeni. JKymbic
OpPHBIH ayBICTBIPYyFa KAaTBICTBHl ajlaHAayIIbUIBIKTAD OPBIHIALI OonFaHbiMeH, Al amamM MyMKIHAIKTEepiH
apTThIPy, OHIMAUIIKTI apTThIPY JKOHE JKYMBICTBIH aHa TYPJEpPIH KYpy YLIIH KbI3BIKTHI MYMKIHIIKTED
YCBIHAIBI.

byn TtpaHchopmanusanbIK  Ke3€HAl MmIapiaylblH KUITI  BIHTBIMAKTACTHIK TI€H OeJIceH/Il
xKocrnapriayna okatelp. bimim  Oepyre okoHe KaliTa OUIIKTUIIKTI apTThlpy OarjapiaManapbiHa
MHBECTULMSIAY apKbUIbl 013 >KyMbIcIIbIIapAbl Al-MeH XKyMBbIC ICTEHTIH *YMBIC OpHBIH/IAa ©PKEHJCY
YILIIH KaXeTT1 JaFAbUlapMeH KaMTaMachl3 €Te ajlaMbl3. byFaH Koca, yKiMeTTep MeH Ou3Hec aybIcyiap
Ke31HAE JKYMBICHIBLIApIbl KOJNJAAMTHIH cascaTrap MeH Oacrtamanapisl o3ipiey koHe Al
apTHIKIIBIIBIKTAPBIHBIH KEHIHEH TapallyblH KaMTaMachl3 €Ty YLIiH OipJiecil *KyMBbIC icTeyi Kepek.

AL-FARABI. Al cusikThl jxacanibl MHTEIJIEKT KYHETIepiH JaMbITy TYpPJl CEKTOPJIapIaFbl, COHbIH
imiHge OumiM, aybpll [IapyamlbUIBIFBI, OW3HEC JKOHE JICHCAYJbIK CakKTay —cajajJapbIHIAFbl
KUBIHABIKTAP/IbI IIEUTY XKoHEe HOTHXKEJIEp/l KakcapTy yiuiH Al aneyerin kepcete/il. DTUKAIBIK 1aMyFa,
aIIBIKTHIKKA JKOHE aJlaMfa OarbITTallFaH AW3aiiHFa Ha3ap ayjaapa OThIpbIN, 0i3 Al KymiiH THIMIIpeK,
O/ILT Opi1 OPbIHAATIATHIH )KYMBICTHIH OOJIalllaFbIH KYPY YILIH MaialaHa aJaMbl3.

Al nmambIn Kene KaTKAaHIBIKTAH, OHBIH KypaJl €KEHIH eCcTe CAaKTay ©Te MaHBI3/Ibl JKOHE OHBIH
ocepi, cailblll KENTeH/e, OHbl Kajlaldl TaHJayFa OaiylaHbICTBI. bBipieckeH Tocuiai KOJaHy >KOHE
aJlaMHBIH oJ-ayKaThblHa OachIMABIK Oepy apkpuUibl 013 Al-HbIH Oykin agam3aTka Mmaiija OKeleTiH
KYMBICTBIH OOJalarbiHa yjec KOCaThIHbIHA KEMUIIIK Oepe anaMbl3.
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1. «MckyccTBEHHBI MHTEIIEKT — COBPEMEHHBIM moaxox, 3-e usg.»- Crroapra Paccena u
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HYBRID DEEP LEARNING MODELS FOR KAZAKH HANDWRITTEN
CHARACTER RECOGNITION

Social A.M.

2" year master’s degree student,
Kazakh-British Technical University,
Kazakhstan, Almaty

ANNOTATION

This paper introduces a thorough methodology for recognizing handwritten text in the Kazakh
language, utilizing state-of-the-art neural network technology. The study employs the Kazakh Offline
Handwritten Text Dataset, which is a comprehensive dataset that includes both Cyrillic and Latin
letters. The approach encompasses the steps of data preparation, feature extraction, and the creation of
a customized neural network model that includes residual blocks and bidirectional LSTMs. In addition,
a unique approach called Word Beam Search is incorporated to improve the accuracy of recognizing
words at the level of individual words. The model underwent training and evaluation using the
KOHTD dataset, resulting in an accuracy rate of 85%. This research not only enhances the
conservation and digital availability of the Kazakh language but also pushes forward the area of optical
character recognition by establishing a model for recognizing handwritten text in several languages.

Keywords: Handwritten Character Recognition, Neural Networks, Residual Blocks,
Bidirectional LSTMs, Word Beam Search

INTRODUCTION

In our increasingly digital environment, OCR technology has transformed how we interact with
printed and handwritten text [1]. OCR converts scanned paper, PDF, and digital image files into
editable and searchable data [2]. From automating data entry to improving accessibility and preserving
text in digital archives, this disruptive technology has many uses [3]. OCR is essential in banking,
healthcare, education, and government services.

Handwritten text recognition is a major OCR difficulty. Handwritten characters are harder to
recognize than printed language because they vary in style, size, and shape. This issue is greater in
diverse languages like Kazakh. Because Kazakh uses the Cyrillic character and recently switched to a
Latin alphabet, HWR has special obstacles. Due to these complexity and character visual resemblance,
Kazakh HWR systems are challenging to build.

The methodology includes the following steps:

1. Data preparation and feature extraction, including normalization, segmentation, and
augmentation, to improve image clarity and diversity. To differentiate visually identical
characters, form, stroke patterns, and curvature are extracted.

2. Developed a specific neural network model using residual blocks and bidirectional LSTMs to
handle sequential handwritten Kazakh text.

3. The Word Beam Search (WBS) method is used to enhance word-level recognition accuracy by
using linguistic context in advanced decoding algorithms.

4. Model training and evaluation: 85% accuracy achieved using Kazakh Offline Handwritten Text
Dataset (KOHTD) [9].

This research advances OCR and digitally preserves Kazakh cultural material by building a
state-of-the-art HWR system for the Kazakh language. Innovating neural network topologies and
decoding techniques raises the bar for multilingual handwritten text recognition, giving insights and
resources for future study.

LITERATURE REVIEW

Optical Character Recognition (OCR) technology has made substantial progress since its
creation, transforming into a sophisticated tool that can convert different types of documents into data
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that can be edited and searched. In its early stages, applications primarily aimed to aid those with
visual impairments by transforming text into audible speech. However, optical character recognition
(OCR) technology has already advanced to automate the process of digitizing text in several industries
[4]. Currently, Optical Character Recognition (OCR) is of utmost importance in the process of
converting physical documents into digital format for institutions such as museums, libraries, and
corporations [5].

Handwritten text recognition (HWR), a subset of optical character recognition (OCR), poses
distinct difficulties because of the inherent diversity in handwriting styles. Graves et al. [6] tackled this
difficulty by adding recurrent neural networks (RNNs) with connectionist temporal classification
(CTC), resulting in a substantial increase in handwritten recognition (HWR) accuracy. Later studies
utilized convolutional neural networks (CNNs) to extract features and recurrent neural networks
(RNNs) to model sequences, resulting in cutting-edge outcomes [7].

Narynbayev et al.'s Kazakh Language Handwritten Text Recognition study [8] uses CNNs,
RNNs, and CTC to improve accuracy by using each technique's strengths. Combining these factors
improves the model's ability to detect handwritten Kazakh text, resulting in 85% word recognition
accuracy and 3.4% character error rate (CER). Their research examines Kazakh script identification
challenges, including sequential and contextual handwriting. Their method advances Kazakh
handwritten text recognition. The findings suggest that analogous methods may be used for
underrepresented languages, setting a new standard.

This study utilizes the Kazakh Offline Handwritten Text Dataset (KOHTD) and improves upon
earlier approaches by using residual networks and bidirectional Long Short-Term Memory (LSTM)
models. In addition, the Word Beam Search (WBS) method improves the accuracy of recognizing
words by using linguistic context. This algorithm builds upon the decoding approaches introduced by
Graves et al. [6].

To summarize, the research shows that although HWR is still difficult, progress in deep learning
structures and specific decoding methods provide potential for enhancing identification accuracy,
especially for less often spoken languages such as Kazakh.

METHODOLOGY

The Kazakh Offline Handwritten Text Dataset (KOHTD) is crucial for improving Kazakh
handwritten text recognition in scanned documents [9]. The KOHTD contains student test papers. The
collection includes all 42 Kazakh letters and several Cyrillic handwriting styles. It has 922,010
symbols and 140,335 segmented pictures. Word-level annotations on the photos provided a solid
foundation for training and assessing the model. The dataset was divided into training (70%),
validation (15%), and testing (15%) subsets to thoroughly test the model on unknown data.

Preprocessing is crucial for data optimization for learning. Standardizing picture size to 32x128
pixels ensured consistency and processing efficiency. The photos were grayscaled to simplify
processing. The pixel values were normalized inside [0, 1] to speed up training convergence.
Adjustable thresholding was used to improve text contrast and clarity using Otsu’s method. To
enhance the model’s durability, data augmentation methods such as random rotations (£10°),
brightness alterations, sharpness, and erosion/dilation were used to simulate various handwriting
circumstances.

The hybrid design uses CNNs, BiLSTM networks, and Word Beam Search (WBS) decoding
algorithm for accurate word-level recognition:

e The model’s early layers comprise residual blocks of convolutional layers with leaky ReLU
activation functions and dropout. These layers are followed by max-pooling. This design retains edges
and curves from preprocessed photos and allows deeper networks without disappearing gradients.

eTwo layers of 128-unit Bidirectional Long Short-Term Memory (LSTM) networks receive
CNN feature maps. These layers capture contextual relationships across text sequences by analyzing
attributes forward and backward.

¢ A dense layer with a softmax activation function maps the features to a probability distribution
over the character set, including a blank character for separation. The Word Beam Search (WBS)
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algorithm incorporates a linguistic model from a Kazakh text corpus to improve word-level
recognition accuracy by scoring character sequences based on corpus probabilities.

The model was trained using the Adam optimizer at 0.0005 learning rate. This learning rate
was dynamically modified based on validation loss to reduce overfitting. The essential training
environments and methods are: 1) The batch size is 128 images. 2) Training lasts 50 epochs, with early
terminating if validation accuracy does not improve for 10 epochs.

The suggested method provides a methodical foundation for a comprehensive Kazakh
handwritten text recognition system. This study uses advanced photo preprocessing, optimum neural
network construction, and complicated decoding to set a new benchmark in multilingual handwritten
word recognition. Consequently, the model achieved an accuracy of 85%.

CONCLUSION

The HWR method that was suggested attained a notable accuracy of 85% in the identification
of handwritten Kazakh text. This was accomplished by utilizing a hybrid neural network structure that
combines Convolutional Neural Networks (CNNs) and Bidirectional Long Short-Term Memory
(BILSTM) networks. The incorporation of the Word Beam Search (WBS) decoding algorithm was
crucial in improving the accuracy of recognizing words at the individual level.

This study enhances the digital accessibility of the Kazakh language and establishes a new
standard in multilingual handwriting recognition. Subsequent efforts will concentrate on enhancing the
model's precision by the enhancement of preprocessing approaches, enlargement of the dataset, and
investigation of sophisticated decoding processes that integrate more profound language context.
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PA3PABOTKA AJITOPUTMHAYECKHAX MOJIEJEA BU3HEC-IIPOIIECCOB JIJIS
YIIPABJIEHUA NTHHOBALIMAMU

Menoexan uac
Medicoynapoonwiii ynusepcumem uHgopmayuonusvix mexronocuu, Kazaxcman, 2. Aimamor

AHHOTanUA

B nannoit pabote uccinenyercs npodiemaTrka pa3paboTKu aNrOpUTMUYECKUX Mojiesieil Ou3Hec-
IIPOLIECCOB, HAIIPABJIICHHBIX Ha yNPABICHUE MHHOBALMOHHOM JESTEIbHOCTBIO B KOPIIOPATUBHOM Cpejie.
OCHOBHOH 1I€NBI0 MCCIIEAOBAHUS SBISETCS CO3AaHUE MOJIEIH, KOTOpasi MO3BOJIUT CUCTEMaTU3UPOBATh
IpoIecCC MHHOBALIMKA W TIOBBICUTH €ro 3(P(PEKTUBHOCTb. METOMO0JOTHs BKIIOYAET B ce0s aHAIU3
TEKyIIMX [OAXOI0B K YMOpaBICHUIO OW3HEc-TpolieccaMu U pa3paboTKy HOBOM  Mojenw,
WHTETPUPYIOLICH JTydITNe MPAaKTUKA U MHHOBAIIMOHHBIC METO/IbI aHAJIHM3a JIAHHBIX.

KitoueBsie cioBa:

AITOpUTMUYECKHE MOJIETH

busnec-npoueccer

VYnpaBieHue HHHOBAUSIMU

CucremaTu3anus ”HHOBALIUN

ABanus ganHeIxX

Mertonomorus

st pa3paboOTKU aIrOPUTMHUYECKOW MOJEIH OW3HEC-TIPOLIECCOB HCIOIB30BAUCH CIEIYIOLIHE
METO/IBI:

CTpyKTypHBI aHalu3 U MPOEKTUPOBAHUE OW3HEC-TIPOLECCOB JUISl OMPEIENICHUs KIIOUYEBBIX
oOJacTel BHEIpEHUSI MHHOBAIIUM.

MonenupoBaHue W CUMYJSIUS OH3HEC-TIPOIIECCOB, YTOOBI OICHUTHh BIMSHHUE Pa3TUYHBIX
WHHOBAIIMOHHBIX CTPATETHI HA IPOU3BOJUTEIHLHOCTh U 3 ()EKTUBHOCTD.

[IpumeHeHre METOJOB MAIIMHHOTO OOy4YeHHs [Js aHalu3a OOoNbIIUX OO0BEMOB JaHHBIX,
CBSI3aHHBIX C UHHOBAIIMOHHOW aKTUBHOCTBIO U €€ pe3yJibTaTaMu.

Ananrarust Agile u Lean moaxo0B K yIpaBieHUIO MPOEKTaMH B paMKaxX pa3paOOTKH HOBBIX
MIPOJYKTOB U yCIYT.

Pesynbrarsl

Pa3paboranHass Mojenb JEMOHCTPUPYET 3HAUUTENIbHOE YJIy4llleHHe B  YIpaBJICHUU
WHHOBAIIMOHHBIMHM  TMPOLIECCAMH, YTO TMOATBEPXKACHO pe3yibTaTaMd MWIOTHBIX TPOEKTOB B
HECKOJIbKUX KoMIaHusAX. Cpeau KII0UeBbIX Pe3yJIbTaTOB:

CoxkpailieHre BpeMeHH OT UJIeU 10 KOMMepIIMaIn3alii HOBOTo npoaykra Ha 30%.

VYBenM4YeHne KOJUYeCTBa YCIEITHO pealn30BaHHBIX MHHOBAIMOHHBIX MMPOEKTOB Ha 25%.

[ToBeIllIeHNE YPOBHS BOBJICUEHHOCTH U YOBIETBOPEHHOCTH COTPYIHUKOB Olarojgaps 4eTKOW U
MPO3pavHON CTPYKTYpe MPOIIECCOB.

Ob6cyxneHue

Pa3paboTka anropurMuyeckux Mojeneil OU3Hec-mpoLeccoB JUIs yIpaBJIeHUs HHHOBAIUSIMU

AnHortanus

B nannoit pabote uccrnenyercs npodiemaTrka pazpaboTKu aJrOpUTMUUYECKUX Mojieei Ou3Hec-
MIPOLIECCOB, HAMIPABJICHHBIX Ha yIpPaBIeHIE HHHOBAIMOHHON JESITEILHOCTBIO B KOPIIOPATUBHOM Ccpejie.
OCHOBHOH 1I€NBI0 MCCIIEA0BAHUS SBISETCS CO3AaHUE MOJIEIH, KOTOpasi MO3BOJIUT CUCTEMaTU3UPOBATh
MPOLIECC WHHOBAIMN W TMOBBICUTH €ro 3(QexkTuBHOCTh. MeTomonorusi BKIIOYaeT B ceOs aHau3
TeKYIIUX TIOAXOJOB K YIIpaBJIeHUIO OW3HEC-TIpolieccaMu | pa3pabOTKy HOBOW  MOJIEINH,
MHTETPUPYIOLIEH TydIne MPaKTUKU U MHHOBAIIMOHHBIC METO/IbI aHATH3a JIaHHBIX.

KiroueBsie cioBa

QITOPUTMHUYECKHE MOJIENI, OW3HEC-TPOIECCHl, YIMPaBIEHUE WHHOBAIMSIMH, CHUCTEMATH3AIUS
WHHOBAIIMM, aHaIU3 TaHHBIX.
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Merononorus

Jiia pa3paboTKH aJIrOPUTMHUYECKONW MOJeNrd OW3HEC-TPOLECCOB UCHOIB30BAINCH CIEIYIOIINE
METO/IBI:

CTpyKTypHBI aHalU3 U MPOEKTUPOBAHHWE OU3HEC-TIPOLIECCOB ISl OMpPENEICHUS KIIFOUEBbIX
obractell BHEPEHUS WHHOBAIIHI.

MopnenupoBanue M CUMYJSIUS OH3HEC-TPOLIECCOB, YTOOBI OICHUTHh BIMSHHUE PA3TUUYHBIX
WHHOBAIIMOHHBIX CTPATETHd HAa IPOU3BOJUTEIHLHOCTh U 3 ()EKTUBHOCTD.

[IpumeHeHne MeTOJOB MAaNIMHHOTO OOy4YeHHs [Js aHajiu3a OOoNbIIUX OO0BEMOB JaHHBIX,
CBSI3aHHBIX C MHHOBAIIMOHHOW aKTUBHOCTBIO U €€ pe3yJIbTaTaMu.

Anantaius Agile u Lean moaxo/0B K yIpaBieHUIO MPOEKTaMH B paMKax pa3paOOTKH HOBBIX
MIPOJYKTOB U yCIYT.

PesynbpTatsl

Pa3paboranHass MoJenb JEMOHCTPHPYET 3HAYUTENBHOE YIy4lIeHHEe B  YIPaBJICHUU
WHHOBAIIMOHHBIMHM  IIPOLIECCAMH, YTO TMOATBEPXKACHO pe3yibTaTaMd NWIOTHBIX IPOEKTOB B
HECKOJIBKUX KOMITaHusAX. Cpeii KITFOUYEBBIX PE3yJIbTATOB:

CoxkpallieHrue BpeMeHH OT UJIeU 10 KOMMepIuaiu3aiiui HoBoro npoaykra Ha 30%.

YBenudeHne KOJIMYECTBa YCIEIIHO peaTn30BaHHBIX HHHOBAIMOHHBIX MMPOEKTOB Ha 25%.

[ToBbillIeHNE YPOBHS BOBJICUEHHOCTU U YJOBIIETBOPEHHOCTH COTPYAHUKOB Olarojgaps 4eTKou u
MIPO3PAaYHON CTPYKTYpE TPOIIECCOB.

OO6cyxaeHue

B pamkax o0cykIeHusI aHATU3UPYIOTCS TPYIHOCTH M OTPAHUYCHHS, C KOTOPHIMU CTAIKUBAIOTCS
OpraHM3aliii TpH BHEIPEHUHM aAITOPUTMUYECKHX Mojeie OusHec-mporeccoB. OOcyxaarorcs
BONIPOCHI HWHTETPAIlMM HOBBIX TEXHOJOTHH B CYMIECTBYIOIIYIO KOPIIOPATUBHYIO KYJIBTYypy H
HEO0OXOUMOCTh aJlanTallii YNpaBICHUYECKUX NpakTHK. [lomyepkuBaeTrcs 3HAYMMOCTh MOCTOSHHOTO
o0Oy4YeHUs U alaliTallii COTPYAHUKOB K U3MEHEHUSIM, BbI3BAHHBIM WHHOBALIUSIMH.
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KA3AKCTAHHDBIH HIBIFBICBIHAA KbICKBI AYA TEMIIEPATYPACHI
AHOMAJIUAJIAPBIHBIH KAJIBIIITACYbI

YAmanynna Epen, 2 Kexcenbaesa Anus Kancubexosna
Yon-@apabu am. Kazax ¥ammuix ynusepcumemi, 2 kypc macucmpanmot, Anmamol, Kazaxcman,
2an-Dapabu ameinoager Kasax ¥ummuix yuueepcumemi, 2.2.x., aza oksimyuist, Aimamor, Kazaxcman

XKep Oerinmeri aya Ttemrieparypachl 3epTTeyJiepleri €H KeIl TapalfaH MEeTeOpPOJIOTHUSIIBIK
maManapabiH Oipi Oonbin Tabbutaabl. TemmnepaTypaHbIH aHOMAJHMCHIHBIH Naiga Ooiysl OipHere
KY3KBULIBIKTA FaIbIMAAPIbIH Ha3apbIH ayAapAbl KOHE 9p >KOJIbl KOpIIAFaH OPTaHbIH ©3TepriliTirine
OaliIaHbBICTHI TAIAYABIH JKaHa HOTHIKEJIEPIH Talam eTei.

20 racpIpyian 6actarn KIUMATTBIH KbUIBIHYBIHBIH KAl YPAICIHE KapaMacTaH, KbIC ME3TUTiH/Ie
aya TEeMIIepaTypachlHBIH KJIMMATTBIK HOPMAJaH JKOFAapbl JKOHE HSKCTPEMANIbl TOMEH MOHTE JeHiH
TOMEHJIETeH J>Karnaiiapbl na maiga Oonapl. CajKbIHHBIH 1pl aHOMAIUSIAPBIHBIH BIKTUMAJIIBIFBI
OoJamakra cakraiaJibl, COHBIMEH KaTap, CAJIKbIHIAY OJaH JIa KYIITi 00Jybl MYMKIH JereH Ooipkammap
O6ap. Kazipri Tanzma cCOATYCTIK >KapThlllapja KOHBIpXKail EHIIKTEe aya TeMIIepaTypachbiHbIH ©cyi
Oastynan, Kei0ip ayaHnapia COHFbI XKbUIIAPhl aya TeMIepaTypachIHbIH Tepic TpeHIl OaiiKkanapl sKoHe
OyJ1 yakpITIIIa eMec, Y3aK KYOBLIbIC OOTYbl MYMKIH.

KazakcraHHBIH TIBIFBIC aiiMarbl OoibIHIIA 1973-2022 KpUTgap apaibIFbIHIAFRl KaHTApP, aKIaH
KOHE JKEITOKCAH alapbIHAaFbl aya TeMIIepaTypPAChIHbIH KIMMATTHIK KaJbINTACybl KapacCThIPBLIBIIL,
aya TEMIIEpaTypachblHbIH OSKCTPEMAJIbl JKbUIbI JKOHE SKCTPEMaJIbl CaJKbIH JKbUIJApP KaTalorbl
KypacTheIpbuLbl. HoTHXKeciHae KapacThIpbUIFaH cTaHIusapaa 1973-2022 xplngap apaibIFbIHAA KBIC
alTapelHIAFBl  OpTalia aWIbIK aya TeMIeparypachl KiIMMarTelKk HopmamaH 0,4-1,6°C  eckeni
aHpIKTanAbpl. Ocipece CeMel CTaHIMACHIHAA aya TeMIIEpaTypachlHBIH KallFaH CTaHIUsIapMeH
CaJIBICTBIPFaH/Ia KaTThI )KOFapbuIaranbl, sFHU 1,6 °C apTKaHbl OaliKaIbI.

Conrbl oHKBUTIBIKTA (2013-2022) Cemeit Men Ockemen crannusanapbinaa munyc 40 °C Temen
TeMIepaTrypajibl KYHAEp CaHbl S5-Ke JeWiH KbhICKapabl, OyJ opTamia >KbULABIK TeMIepaTypaHbIH
KOTEepUIyiHIH JKalIbl oJeMIiK YypAiciHe coiikec keneai. COHBIMEH KaTap aya TeMIepaTypachbIHbIH
AKCTPEMAIIIBI JKBUTBI KOHE IKCTPEMAIIBl CATIKbIH KBUIIAP KATAIOTHIH KYPacThIpy OapbhIChIHAA COHFBI
KBIIIAPBI KbIC ME3TUTIHIET1 SKCTpeMal bl JKbUTbI XKbuiaap 0onbim 2007, 2020 xone 2022 xpuigap, ai
AKCcTpeManbl cankbiH 60mbi — 2010, 2012, 2018 »xoue 2019 xpuinap TabbLIaabL.

Tyiiin ce3aep: aya TeMmIeparypachl, aHOMAallds, aCHMMETPHs, JKCIIECC, IKCTPEMAIIbl >KbLIbI
MKOHE SKCTpEeMaJIIbl CAIKbIH KbIIAAP.

Kipicne

Kaszipri yakpITTa COATYCTIK *KapThiiap/a, oHbIH imiHae KazakcTan aymarbiHa, ocipece, CaaKbliH
Ke3eH IIIiHAe, KIMMATThIH e3repyi Oaiikanansl. CoHFbl 50 KBUIABIKTa KONTETeH aBTOPIAPIbIH
3epTTeyJiepiHe COMKec, OpTallia ailyIbIK aya TeMIepaTypachl )KorapbliaraHbl aHBIKTABI [ 1-6].

CankplH Ke3€HIE oOpTaiia aya TeMmIepaTypachl aHOMAJMACHIHBIH e3repyi arMmocdepa
MUPKYJSIUACHIHBIH €peKIIeNTKTepiMeH OainanbicThl Oonbin TaObuianel. Conryctik EBpasusina xep
O0eri aya TemmepaTypackl MeEH arMocdepa MHUPKYJSIIHUICHIHBIH CHHXPOHABI OailaHbICTAPHI
KYMBICTapAa KaKchl KepceTuireH [7-8]. ATmocdepalblK HUPKYISIHUSIHBIH KAPKbIHABUIBIFBIH CaHIBIK
Oaranay YIIIH YJIKEH KEHICTIKTepJe MakpompoleccTepiH Oenrii Oip Typiepi 0alKaaaTbIH CaHJBIK
WHJEKCTep eHrizuieni. MyHaall WHACKCTEpAIH YaKbITIIA KaTapbl IUPKYJSIUS MEH oOpTypdi
METEOPOJIOTUSIIBIK [IamMaliap apachlHIa CTATUCTHKAIBIK OailaHBICTApAbl OPHATY VIIIH HETi3 OOJbII
tabpuTazs! [9-10].

TeMeH TemmepaTypasblK Ke3eHJAEpAl 3epTTeY/iH YIKEH FBUIBIMH JXOHE MPAKTUKAIBIK MaHbBI3bI
Oap ekeni Oenrimi. Aya temmneparypacblHblH MuHYC 10 °C-TaH TeMeH y3aK cakTalybl Oacka
METEOPOJIOTUSUIBIK 3JIEMEHTTepMEH Oipre aybUIIapyallbUIbIK OHIIpICiHAe Tepic KYOBLIBICTapAbI
Tyabipagsl. TemeH Temmeparypa Keilie opMmMaHaap MEH MNUTOMHHUKTEpJE >XEMIC aralTapbl MEH
eKIeNepIiH KaThlll KadyblHa okeneni. Keitbip xbuimapbl aya TemmeparypachliHblH MuHyc 20 °C-ka
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TIeiiiH JKOHE OJJaH TOMEH Y3aK TOMEH/eyl KY3/iK JaKbUIIapblH eiiMiHe okeneni. TemeH TemnepaTypa
KYpBUIBICTap/Ibl CATy MEH Maiiajgany/a YIKeH acKbIHYJIap TYAbIPYbl MYMKIH.

KeuaeiH cyblk Mesruminge Kaszakcran aymarbiHbIH OackiM Oediri CiOip aHTHUIIMKIOHBIHBIH
0aThIC CIIEMIHIH BIKHAIBIHAA 00aabl. Ocipece, KazakcTaHHBIH MIBIFBIC ayJaHAapbl OHBIH BIKITAJIbIHA
xui Tyceni. MyHail skarqaiinapa paauanisuiblK CadKbIHIATY MPOLECTEPl )KOFaphl KapKbIHIBUIBIKKA
KeTeJll, COHABIKTaH OyJI aliMaKTa alTapibIKTail as3 Oaiikanaabl. Aya TeMIlepaTypachbiHbIH PEXKUMIH
AHBIKTANTBIH Herisri (akropiap KyH paJUalusACBIHBIH aFbIMbl, aWHAJIBIM IPOLECTEpi, TEHi3
JEHTCHIHEH JKOFapbl KEpHiH OWIKTIrl, Ccy OOBEKTUICpIHIH >KaKbIHIBIFBI, KaJaJIbIK JKarmaiiiap,
penbedTiH epekmenikrepi exeHi 6enrimi [11].

Aya pailbIHBIH KOJaMCBI3ABIFBl TAOMFU MPOIECTEPiH, KOFaM OMIpiHIH >KOHE IKOHOMHUKAIIBIK
KBI3METTIH KaJIbIITHI aFbIMBIH aiTapibIKTall Oy3ybl MYMKiH. Aya paiibiHa OaiJIaHBICTBI OKUFaJapIbIH
KoOCI0IMEH TEXHMKANBIK aKaylapIblH BIKTUMalAbIFbl aptajasl. Munyc 30 °C Hemece oJaH TOMEH
TeMIIepaTypaja MeTajll JKOHE IUIACTUKAJBIK 3JIEMEHTTEPiH CEHIMIUITIHIH aiTapibIKTaii TOMEHICY1
Oaiikanajpl, Oy KYPBUIBIMIAP/IBIH CHIHFBIII OOTybIHA OKeNeIl. AWTApIBIKTall CYbIK agaMAapAbIH YCin
KaJy, TEXHUKAJBIK KYPBUIFBUIAPJBIH KATBII KAIYBl JKOHE JKBUIBITY JKYHeNepiHiH 3aKbIMIaHy KayIliH
TyabIpaasl. Kananslk mapyambiiblKTa KYObIpIapAblH KaThII KaTyblHAH TYbIHIAaFaH CyMEH XKaOIbIKTay
npobiemManapsl €H Kol 3usiH kenripeni [12].

ATMocdepanblK aiiHaJIbIM KbUTy MEH BUIFAIJIBIH aTMOC(EpablK arblHIapMEH KaiTa OeniHyiHe
OaliTaHBICTBI TEMIEpaTypa OpiCTepiHIH KEHICTIKTIK KYpBUIBIMBIH Kypalasl. ATMocdepa-MyXxuT-
KYpJIBIK OJKYHECiHAeri y3aK Mep3iMIi e3repicTep KeH ayKbIMIbl ailHalbIM KYPBUIBIMBIHAAFBI
e3repicTepi TyAbIpaabl, OYI 63 Ke3eriHIe KIMMATTBIH ©3Tepyi MEH TaOWFH KIMMATTHIH ©3TepyiHiH
allMaKTBIK EpeKILeNIKTepiHae KepiHeni. byl KIMMAaTThIH alMaKTBIK ©3repyiH TYCIHY YIIiH
aTMOC(epalIbIK alHAIBIM/IBI XKOHE OHBIH ©3TepYiH TaJAayIbIH MaHbI3AbLIBIFBIH aHBIKTAW b [13].

bakpimay  nmepextepi  OoWbIHIIA — TiKeleW 3€pTTENETIH  TeMIepaTypaHblH  ©3TepyiHEH
allbIpMAIlIBUIBIFBI, aTMOC(EpalblK alHaJbIMHBIH e3repyl Oenrini Oip alHanbIM KYpbUIBIMIApbIH
CaHJBIK HEMECE CalaJIbIK CUIIATTANTBIH SPTYPJIl MHACKCTEP/AIH KOMETIMEH 3epTTenel [14].

KnuMaTThIH KBUIBIHYBIHBIH Ka3ipri Ke3eHIHJEeT KIMMATTBIK aybITKyJlIap ayKbIMbIHIA KeOiHece
opta Tpomocdepanarbl Y3bIH TOJKBIHAAPABIH pOJi KOHE KBUIYy MEH BUIFAIIBIH EHIIKapaJIbIK
alMacybIHIaFbl aTMOC(epaHbIH ocep €Ty OpTalbIKTaphl KapacThIPbLIAIbl, COHBIH apKachblHAa aya
TEMIIepaTypachIHbIH OHE 0acka METEOpOJIOTHSUIBIK IMapaMeTpiepAiH YJIKEH aHOMAJMIIAphl XKep
[IApBIHBIH OPTYPJIi aliMaKTapbIHa Taiiaa 6omaabl.

3epTTey KYMBICHIHBIH MakcaTthl — KazakcTaHHbIH 1mbIFbIc oHIpiHAE 1973 xpingan 2022 xplara
JEHIHT1 KbIC ME3TUTIHAET] aya TeMIepaTypachlHbIH KaJbIITACYbIH KapacThIPhIM, IKCTPEMAJIbI KbLIbI
’KOHE IKCTPEMAIIIBI CATKBIH KBUIAp KAaTaJIOThIH KYPacThIpy.

3epTTEy HBICAHBI

[eireic Kazakcran — Kazakctan PecnyOnmKkachlHBIH SKOHOMUKAIBIK-TEOTpadUsIIBIK aliMarhbl.
OnbiH KypambiHa Cemell KamacblHIa OpTaubiFbl Oap AOaili OOMBICHI kKoHE OCKEeMEH KalachlHIa
opranbirbl 6ap Ieirpic KazakcTan oOnbICH Kipeal, CONTYCTITiHIAe ANTail eJIKeCiMEeH, OHTYCTITIHJIEe
kKoHe IbIFpIcIHAa KpiTaiimen mekrteceni. Kepi 283,2 mpiH mapmbl kM. [lsireic Kazakcran
0OJIBICBIHBIH KoM Oeunirin Anrtaii Tay xyileci skone OHTycTiK AnTail s)koTtanapsl (CapbIMCaKThI )KOTACHI,
Hapein xotacel, Y61 sxoracel, Kypmim sxoracel, EG1 >xotacel) anbin katblp. Kuslp coarycririn
Katsin xoTtacs! (006ICTBIH eH Ouik xkepi 4506 M), oHtycTirin TapOarataii, Caysip x&oTachel, byxTeipma
OerenineH Oarbicka Kanba sxotackl kKamTuael. OOJIBICTBIH OHTYCTITIH aJlbIN jKaTKaH 3aiicaH KeIiHIH
LIYHKBIPBI Oipiiama >Ka3bIK KeJesi.

3eprrey HbIcaHbl peTiHae Kazakcran PecmyOnukachlHBIH MIBIFBIC aiiMarbiHIaFel  CeMel,
OckemeHn, Puanep, bapmarac xoHe 3aiicaH CTaHUUATIAPBI 3€PTTEYTe AJIBIHFAH.
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1-cyper. 3epTTey aiiMarbIHBIH KapTa-cXeMachl

3eprTey MaTepuaJgapbl MeH daicTepi

TemeHri aya TemmepaTypachblHbIH KIMMATTBIK JKaFdalgapblH TOJNBIK 3eprreyae LIbIFbic
Kazakcran aiimarbl OoiipiHma 1973-2022 kpiigap apaibIFbIHIAFBl  KBIC ME3TUTIHAETT —aya
TEMIIepaTyPaChIHbIH KOIDKBUIABIK Oakpuiay MaNiMeTTepi KoigaHbuiasl. CTaTUCTHKAIBIK Oaranayiap
Kyprizy yurin 5 mereocranuus (Cemeil, Ockemen, Punnep, bapmiarac sxone 3aiican) 6oiibiama 1973-
2022 %K. aya TeMIIEpaTypachIHBIH OpTalla aiibK, consMeH Katap -30, -35, -40 sxone -45 °C Tomen
TEeMIIepaTypajbl KYHJEP CAHbIH aHBIKTAY YILIH OpTalia MUHUMAIIbl TOYIIKTIK MOHIAEPI KOMAAHBUIIbIL.
Kpic MesrimiHgeri aya TeMmepaTypachblHBIH PEXHUMIH 3€pTey YIIiH 3KCTpeMalJbl TeMIIepaTrypajiap
KaTaJorbl cOJl ayJaHHBIH 75 % opTaila KBaJpaTThIK aybITKYyAaH >KOFapbl OOIFaHbl OOMBIHIIIA JKOHE 1pi
aHOMAaJIMSIHBI aHBIKTAY YIUiH barpoB uHaeKkcTepl OONBIHINA aHBIKTAJIIbI.

3epTTey HOTHIKeJIepi KIHe Tajnaay

KazakctaH TeppUTOpHUACHIHAA KbLI CalblH SKOHOMHKA canajapblHa, ajaM Kayilci3jairiHe
oCepiH THUTI3eTiH KaTThl as3faap Oakanbin Typansl. Conapikran Lbireic KaszakcTan aymarbIHBIH Ja
KbIC ME3TUTIHJETI TOMEHI1 aya TeMIepaTypachlH 3epTTeyAiH TaKipuOemik MaHbi3bl ete 30p. Con
cebenti 6epinren xymbicta LlIsirpic Kasakcran enipinaeri Cemeii, Ockemen, Puanep, bapmarac xone
3aiican craHuusuapsl 6oibiHIIa 1973-2022 xbu11ap apalbIFbIHAAFRI KBIC ME3TUTIHAET] aiyiap YIIiH op
OHJKBUIJIBIKKA aya TeMIIepachl KapacThIpbLAbI (1-KecTe).

1-xecre. lIeirbic Kazakcran aiimarel OodibiHIna 1973-2022 sxpuigap apaibIFbIHAAFB KaHTAp
allbIHaFbI OpTallla alibIK aya Temmnepatypacsl, (°C)

Topr, °C
CTaHI 1973-1982 | 1983-1992 | 1993-2002 | 2003-2012 | 2013-2022 | oprama
Cewmeii 12,8 -10,7 -10,6 12,4 11,0 11,5
OckemMen -13,9 11,9 11,8 12,8 10,3 12,1
Prep -10,5 -9.7 -10,3 11,3 -10,6 -10,5
Baprarac 12,4 -12,0 -12,0 12,7 11,6 12,1
3aiican -13,9 -12,4 -12,9 13,6 12,4 13,0

l-kecrene kepcerinrennmeir, Ileirpic Kazakcrtan aymaremaga 1973-2022  xsigap
apasbIFbIHAFbl KaHTAap albIHBIH opTamia aya temmneparypacsl muHyc 10,5°C men munyc 13,0 °C
apaJbIFBIHIA ©3TepreH. AMTa KeTy KepeK, KONTEreH jKepijepae €H KbUIbl OHXBULABIK 1983-1992
KBUIIAp apanbiFblHAa OONIBI, TemmepaTypaHbliH endyip Temenzaeyi 2003-2012 OHXBUIIBIKTA
Oaiikanapl. Keiiiari omxpuiaeik 2013-2022 opramia TeMrepaTypaHbIH JKalIlbl ©CYIH KOPCETTI.
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Ocbutaiiiia, JKaimbl — 3€pTTENIETIH  Ke3eHAE opTama TeMIepaTypaHblH JKOFapbulay  ypaici
OallKaJFaHBIMEH, JKEKEJIEeTeH  OHXXBUIABIKTAD  KYTIEreH  TEeMIIepaTypaHblH  TOMEHICYIMEH
epekuieneHei. by KpIcka Mep3imji aybITKyJap Y3aK Mep3iMIi TeHASHIMSIIAp/bl KachIpybl MYMKiH
KJIIMMATTBIK ©3TepIiCTepiH KYPACIUIriH Kepcerelai. OHIp YIIIH €H XbUIbl OHXbULABIK 2013-2022
KBUITAp Ke3eHI OOJjibl, OHJAa KaHTap AaibIHBIH OpTamia TeMIIepaTypachl ©TKEH IKbUIJapMEH
canbIcThIprania ketepinai. byn wortmwkenep IIeirpic KazakcTranmarbl KIMMaT IWHAMHKACHIH TYCIHY
YIIIiH MaHBI3/IbI )KOHE OHIpJET1 OoJalaK KIMMATTHIK JKaFaaiiap bl 00JKay YIIiH Heri3 6oa anabl.

2-xkecre. IlIwvirpic Kazakcran aiimarel OolibrHIa 1973-2022 xpiigap apaiblFbIHAAFBl aKIIaH
albIH/IaFbl OpTAallla alJIbIK aya Temmeparypacsl, (°C)

Craunuus Topr, °C
1973-1982 | 1983-1992 | 1993-2002 | 2003-2012 | 2013-2022 | oprama
Cewmeii -154 -12,2 -124 -17,8 -141 -14,4
Ockemen -15,8 -13,5 -15,7 -19,1 -12,8 -15,4
Punnep -12,1 -10,6 -12,2 -14,6 -12,5 -12,4
Bapmarac 15,4 13,7 15,2 16,0 137 14,8
3aiican -16,0 -14,9 -16,6 -19,1 -15,2 -16,4

2-xectene kepcerinrenaed, llprpic KasakcTaHHBIH Typili MeTeOCTaHIMSUIAPBIHIA AaKIaH
allbIHaFbl OpTallla aya TeMIlepaTypachiHblH Kepcerkiun muHyc 14,4 °C nen munyc 16,4 °C
apaNbIFBIHIAFEl MOHTE He. 3epTTenreH Oec OHXBULABIKTA aKIMaHHBIH OpTalla TeMIepaTypackl
aifTapibIKTail ©3repi, Oy KeH ayKbIMIIbl XKOHE KEPTTIKTI KITUMATTHIK ©3repicTep/Ii KOpCeTTi.

KenTeren cranmusuiapna eH TeMeHrl kepcerkimTep TipkeiareH 2003-2012 xeingapaarsl
opTalla TeMIepaTypaHblH KaJbIITaH THIC TOMEHJEYIHE epeKIlle Haszap ayJapy Kepek. Meicaisbl,
Ockemen cranumsicel Munyc 19,1 °C neiiin TemeHAereHiH KopceTTi. EH JKbUIbl OHXKBUIIBIK COHFBI
2013-2022 k. GapiabIK Aepiik Oakpliay HYKTEIEpiHJE opTalla TeMIepaTypaHblH alTapibIKTai ecyi
Oaiikanael. Ocpuaiiiia, aknaHHbH Ka3akcTaHnarsl Kalllbl KIMMATTBIK MOPTPETI KbUIBIHY YpAICIMEH
7ie, TeMIIepaTypaHblH KEHETTEH Mep3iM/li TOMEH/IeyIMEH Jie cunarTainaasl. byn aybITKynap KIMMaTThIH
TaOMFU LMKIIJIIK ©3TepiCTepIMEH e, aHTPOMOTEHAIK 3CEpP/IIH JKOFapblIaybIMeH e O0alaaHbICThl 00Ty
MYMKiH.

3-kecrte. lbirpic Kazakcran aiimarsbl 60iibiHIIa 1973-2022 %bInaap apaibIFbIHIAFBI )KETTOKCAH
allbIHJaFbl OpTalla alyblK aya Temmneparypacsl, (°C)

CraHuus Topr, °C
1973-1982 | 1983-1992 | 1993-2002 | 2003-2012 | 2013-2022 | oprama
Cewmeii -14,5 -14,6 -11,5 -15,4 -12,2 -13,6
Ockemen -15,0 -15,8 -12,6 -15,8 -11,1 -14,1
Punnep -11,8 -11,5 9,0 -12,3 -10,6 -11,0
bapmiarac -15,0 -13,9 12,2 -13,4 -12,2 -13,4
3aiican -14,2 -15,3 -12,0 -14,7 -12,9 -13,8

3-kectene kepcerinrenaend, Ileirpic KazakcTaHHBIH OpTYpili  METEOCTAHIMSIIAPBIHIAFBI
JKEJITOKCAH aibl OOMBIHINIA OpTaIla aya TeMIlepaTypachiHblH kepceTkinn Munyc 11,0 °C meH muHyc
14,1 °C apanbirblHga aybITKuAbl. 1993-2002 sxbuiiapbl aqabIHFBI OHXXKBULABIKIIEH CalbICThIpFaHa
opTamia TeMmIepaTypaHblH JKOFapbulaybl OalKaybl. ATan alTKaHga, OCKEeMEH CTAHIIUSCHI aJlIbIHFBI
OHXKBUIIBIKIICH canbIiCThIpFanaa 3,2 °C-ka ecim, Munyc 12,6 °C-ka KeTTi.
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1973-2022 xputnap apajablFbIHAAFBI KBIC ME3TUIIH/IET] )KEITOKCaH, KaHTap aKMaH aijaapsl YIIiH
KazakcTanHblH HIBIFBIC OHIpiI OOWBIHIIA opOip CTaHIMS YIIIH aya TEMIIEPAaTypachIHBIH YaKbITTHIK
Kypicine rpaduk TYprei3bUIbl. CypeTTe aya TeMIepaTypachlHbIH Tapaiybl JKOHE YakbIT OOHBIHINIA
TEeMIIEpaTypaHbIH ©3repyl, IFHU TPEH/I ChI3bIFBI ChI3bULIBI (1-cyper).
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1-cyper. leirpic Kazakcran aiimarbiaaarsl 1973-2022 sxpingap apaiblFbIHIAFRl KbIC
ME3TUTIHJIET] aya TeMIepaTypachlHbIH Tapalybl )KOHE TPEH/I CHI3BIFBI

1-cypertke coiikec, KazakcTaHHBIH HIBIFBIC aliMarblHAAFbl cTaHIMsIap OoiibiHma 1973-2022
KBUIJIAp apaJIbIFbIHJAFb]l KbIC ailJlapbIHaFbl OpTallla allJIbIK aya TeMIepaTypachkl OHIpAEr: KIMMATThIK
JKaFJalaap bl ©3TeprilliTiriH KepceTe OTBIPHIN, alTapibIKTall aybITKyJIapasl Kepcereai. OTe ToMeH
temmepatypa 1977 xbutel Cemeit crannmsiceina (-24,4°C) sxoHE O KbUTBI OCKEMEH CTaHIMSICHIHIIA
(-24,1 °C) Tipkenni. XKentokcaHn albIHAAFBI €H JKOFAphl TeMIIEpaTypaiblK kepcerkimrep 2020 KbUIbI
3aiican cranmusceiHaa (-8,8 °C) xone 2016 xbutbl Pugnep crannusaceinga (-5,8 °C) Oabikanabl. 2015
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KBUTBI OapiBIK 3€PTTENTreH CTAHIMSUIAD KOIDKBUIABIK OpTallla KOPCETKIIITEPMEH CallbICThIpFaH/Ia
CaJIBICTBIPMAJIBI TYPJIC KOFaphl TEMIIepaTypa KOpPCETKIITepiH atam oTTi. JKammel aliMak OOWBIHIIA
COHFBI €Iy KBUIJarbl TeMIIepaTypaHbIH Y3aK MEp3iMIi e3repyiH Tanjay opTallia TeMIlepaTypaHbIH
YKOFaphUlay TCHACHIMACHIH aHbIKTaAbl. 1973 xbpuiman 2022 >kbutFa ACHIH Op OHXKBUIIBIKTA OpTalia
temneparypansiH mamamed 0,1-0,9 °C-ka 6iprinaen ketepinyi Oaiikanaabl.

1973-2022 >xpingap OOMBIHINIA KbIC ME3TUIIHIETT op aijarbl TeMIlepaTypa MEH KOIIKBbUIIBIK
opTalla aya TeMIepaTypachl MOH/EP1 CAIBICTBIPBUIBII, HOTHUKECI KeJIeci CypeTTe KepceTiuai (2-cyper).
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2-cypet. KnuMmaTThIK aHbIKTamMa OoiibiHIIa KOTDKBUIABIK (TKT) xkoHe 1973-2022 xbpuigap
apaJIbIFBIHAFBI €CENTENTeH OpTallla aljblK aya TemneparypachiHbiy (Te) albIpMalibuIbIFbI

2-cypetke coiikec, 1973-2022 xpuigap apaiblFbIHIA KbIC aiJIapbIHIAFBI OpTalia aiiibIK aya
Temneparypacbl KIMMAaTThlK HopMmaaaH 0,4-1,6°C  apanblfblHAa ©CKEHI aHBIKTANbl. 3epTTENreH
cranuusuiap imriHeH CeMell CTaHUMACHIHAA KalFaH CTAaHIUSUIAPMEH CalbICTBIPMANIbl TYPAE KbIC
ME3TUTIHAE aya TeMIIepaTypachIHbIH €H XOorapbliaraHbl 0aiikanael, sfHU 1,6 °C apTKaHbI KepiHl.

KbICKBI 3KCTpeMalibJipl aya TeMIlepaTypalapblHbIH OacTalybIHBIH OOKaMIBIK JI€HI€HiH
apTTBIPY MakcaTblHIa opOip OHXXBUIABIKTAP YIIIH ayaHbIH €H TeMeHri teMmmnepatypacbl -30, -35,
-40 sxoHe -45 °C TeMeH Tycill K€TKEH eTe KYIUTI asf3/bl KYHJAep YLIIH KyHJAep caHbl ecenTeninml (3-
CYpeT).

3-cyper colikec, Ka3zakcTaHHBIH IIBIFBIC OOJITIHAETI KBICKBI KE3CHHIH CHITaTTaMaJIapbiH
3epTTey as3Abl KYHJIEp CaHblHA HEri3/leireH KIMMATTBIK e3repicTepre aHaIMTUKAJbIK Oara Oepyre
MyMKiHAIK Oepemi. 1973 xpuiman 2022 xputFa JEHIHT1 Op OHXKBUIABIKTAa aya TeMIlepaTypachl Oenrii
Oip mIEKTepJIeH TOMEH TyceTiH KyHaep Tangansl: -30 °C, -35 °C, -40 °C xone -45 °C.

Munyc 30 °C-tan TemeH temneparypana 1973 xpuigan 2002 xputFa JEHIHTT OHXBULIBIKTapa
Cemeil MeH OckeMeH CTaHLUMSUIApBbIHAA 0acKa CTaHLHUSIAPMEH CAJbICTBIPMANIbl TYpPAE KOI as3/ibl
kynzaep tipkennai. 2003-2012 >xpuigap apalbIFbIHAA OCBI Kajajapia as3/bl KYHJIEp ©CKEeHIH aTail eTy
KbI3BIKTEI: CeMelt MeH OckeMeHze coiikeciniie 85 >xoHe 113 as3apl KYHIAEpai KepceTTi, Oy KbICKa
Mep3iMIi  KJIMMATTHIK aybITKyJapra OailaHbICThl OOJMybl MYMKIH. AUlaia, COHFbI OHKBUIIBIKTHI
tanmay (2013-2022) -30 OC as3msr KyHaep canblHbIH Cemeiine 42-re xoHe OckeMeHne 45-ke neiin
anTapJIBIKTail TOMEHIETCHIH KOPCSETe/l.
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3-cyper. 1973-2022 %K. KbIC ME3TLTIH/IE 9p OHXBUIIBIKTAP apajIbIFbIH/Ia TOMEHT] aya
TeMmIepaTypachl OailiKaiFaH as3/bl KyHJIEp CaHbl

KazakcTraHHBIH HIBIFBIC OOMITIHAET] KIUMATTHIK JKaFIainapasl KbICKBI TeMIepaTypa HeTi3iHze
Tannail oOTHIpbIN, TepMoMeTp OaraHackl MuHYC 35 °C-TaH TeMEH TYCKEH as3[bpl KYHAEpPIiH
JUHAMUKAChIHA epeKIlle Ha3ap ayAapaiblk. AWMakTarbl KIMMAaTThIH e3repyiH 2003 »xpuiman 2012
KBUTFA JCHIH as3Abpl KYHIEPAIH KYTIEreH ocCyiHeH Oaiikayra Oomanmbl, sSFHHM Oyl ecy Oipkarap
¢bakTopiapra, COHbIH iIHJE aTMochepablK alfHATBIMHBIH ©3repyiHe OaiaHbICThl 0OJybl MYMKIiH.
Amnaiina cCoHFBI OHXBUIIBIKTA, 2013 )xbutnan 2022 xputFa A€iiH, as3abl KyHIEp CaHBIHBIH TOMEHIEY1
TIpKeNai, SFHU OYJ1 KJIMMATTBIH JKBUIBIHYBI Typaibl jkahaHABIK JAEPEKTEPMEH COMKec Kelei >KOHe
AHTPOIIOTCH/IIK (haKTOPIApIbIH KJIMMATTHIH ©3TepyiHE 9CEpPIH pacTail ayajbl.

Aya temmieparypacbiHbiH MuHyc 40 °C-Tan TemeH Tycyi Oipinmri (1973-1982) xone TepriHmIi
(2003-2012) xputaapsl aikbiH KepiHeai. A muayc 45 °C ToMeHTi aya TeMIiepaTypachIMeH OaiKairaH
as371bl KYHJIEp 3€pTTeNreH 0ec OHXKBUIIBIKTA TEK 2 PeT OOJIFaHbIH KOPCETE .

3epTTeNnin OTBHIPFaH TEPPUTOPHSAAFbl TOMEHI1 aya TeMIEpaTypachblHbIH KIMMATTHIK Tapaity
EpeKIeNIKTEepiH CUMATTAWTHIH IIamMa peTiHJIe aya TeMIIepaTypachiHbIH aOCONIOTTI MUHUMYMBI
KapacThIPbUILIBI (4-KecTe ).
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4—kecre. 1973-2022 oK. KbIC ME3TUIIHIETT a0OCONIOTTI MUHUMAIILI aya TeMIiepaTypachl

MOH/IEPI, oc
Crannus Kenrokcan Kanrap Axman
Cewmeit -43,0 (1977) -41,5 (2010) -42.2 (2012)
OckemeH -43,2 (2001) -44,6 (2001) -42,0 (1976, 2012)
Punnep -45,4 (2001) -41,0 (1974) -40,9 (1984)
bapmaTtac -39,6 (2011) -41,0 (1974) -45,0 (1976)
3aiican -39,8 (2010) -37,7 (1974) -39,4 (1984)

4-xectere coaiikec, 1973 xpuigan 2022 xplira JeHIHT Ke3€HE )KEITOKCAH albIHAa a0COIIOTTI
MUHHMaJIBAbl aya TeMieparypackl MoHI muHyc 39,6 °C-tan munHyc 45,4 °C-ka JeiliH e3repreHin
kepcereni. Kanrap aiibiaga eH TemeHri temmepatypa, 2001 xpiiel Ockemenne muHyc 44,6 °C-ka
xeTTi. MyHJail KepCceTKIITep OChl KepiepAe KaTThl CYBIKTBIH JKOFaphl AJIEYeTiH KepceTeni. AKIaH
aiteinga bapmarac 6acka craHuusnapaaH epekineneHin, 1976 xpuibl TeMieparypanbiy Munyc 45 °C-
Ka JeWiH TOMEH/ICYiH TipKeIi.

Keneci ke3ekTe 3epTTeiil OThIpFaH KE3€H YIIIH aHOMalus TaHOalapblHA CaJlbICTBIPY
Kyprizinai (5-kecte ).

5-kecte - KazakcTaHHBIH WIBIFBIC aiiMarbl OoibiHIIA 1973-2022 Xplnaap apaibIFbIHIAFEl OH
YKOHE TEPiC aHOMAJUSJIAP/IbIH XKaFaljap CaHbl

Aitnap
CTaHHI/Iﬂ KaHTap aKIIaH JKEJITOKCaH

N- N+ N- N+ N- N+
Cewmeit 22 28 22 28 22 28
OckeMeH 24 26 22 28 21 29
Punnep 24 26 26 24 20 30
Bapmarac 23 27 24 26 25 25
3aiican 22 28 23 27 22 28
JKannosl canbl 115 135 117 133 110 140

5-kectene kepcerinrenned, KazakcTaHHBIH HIBIFBIC OHIpiHIE OapibIK AEPHIiK CTaHIUsIIapAa
KBIC ME3TUIIHJIC OH aHOMAalUsIap CaHbl KOoFrapbl OonraH. COHBIMEH Karap Puiiep craHIUsCHIHIA
aKIaH aifbIH/a Tepic aHOMaNHsIIap CaHbl )KOFaphl Oolca, bapinarac cTaHIIMACHIHA )KENTOKCAH aifibIH/Ia
aHOMaIMsUTap TeH Ooyimbl. Pummep cTaHIMSICHI KENTOKCAH albIHIAA OH aHOMAJIUS KOPCETKIIIMEH
epekmenin 30 jkaFaail cCaHbIHA KETE/II.

Kapacteipsutran 1973-2012 xbinpap apansirbiigarsl Cemelt, Ockemen, Punnep, bapmarac,
3aiicaH CTaHIUSIAPBIHAAFEI KbIC ME3TUIIepl OOMBIHINA OpTallia aljIbIK KOHE OpTallla MHHUMAJIBI aya
TEMIIEpPaTypajapblHBIH CTAaTHCTUKAIBIK CHIIATTaMalaphbl, SFHU OpTalla KBAJPATTBIK AayBITKYHI,
aCUMMETpHs, DKCIIeCC ecenTemni (6-kecre).

6-kecre. KazakcTaHHBIH IIBIFBIC AWMAaFBIHIAFBl CTAHLUSIAP OOWBIHINIA KbIC ME3TUTIHAETI
opTala aiyiplK aya TeMIepaTypaiapblHbIH CTATUCTHKAJIBIK CUIIaTTaMaTapbl

CraHius Kanrap AxmnaH Kentokcan
Topr | 6 | As| EX | Topr | © As EX | Topr | © As Ex
Cewmeil - - - -
147 3,9 0.4 -0,1 13.6 39| -06 | 09 116 36| -06 1| 14
OckeMeH - - - -
15.3 4.4 0.2 -0,8 13.9 41| 06 | 04 12.2 401 -03 | 1,2
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Punpnep - - - ) - )

12,4 3,2 0.5 0,2 11.0 31| -06 | 0,2 105 32| -12 | 2,7
bapuiarac - - - -

14,8 2,3 0.3 0,4 13,3 28| 00 | -0,1 12,2 30| -0,7 | 2,6
3aiican - - - -

16,4 3,1 11 1,2 13.8 29| -06 | 01 131 34| -06 | 25

6-xectere coiikec, IlbiFpic Ka3zakcTanmarbl KbIC alapblHbIH CTATUCTUKAJIBIK JI€PEKTEPIiH
Tangaif OTBIPBIT, OpTAllla AMNBIK TEMIEpaTypaHbIH OpTalla KBAApaTTHIK aybiTkyel 2,3-4,4 °C
apalbIiFblHAA  ©3repreH. TapanyablH  CHUMMETPUSAAH  aybITKYbIH  KOPCETeTIH  aCUMMETpUs
KO3 HUIMEeHTI Tepic MoHII OOJBIN COJ KAaKThl acCUMMeTpusi OaliKanraH, an Tapaixy OWIKTIrT MeH
OTKIPJIITiH KepceTeTiH dkciecc kodddunuenti Cemelt MeH OckemeH (KaHTap) skoHe bapiarac (akman)
CTaHIUSUIAPBIH/AA Teric Te0eni Tapalylbl Kepcerce, KaiFaH OapiblK CTaHIUsUIapaa Oacka ainmapaa
YHIKip Tebemni Tapairy OoiFaH.

Kpic wMesriminzeri aya TeMmMIepaTypachlHBIH PEKUMIH 3epTey YHIIH HSKCTpEeMalIbl
TemImeparypaigap KaTajorsl Kypbulsl. On aynaHHblH 75 % opTaiia KBaJpaTThlK aybITKyAaH *KOFaphbl
Oonranpl OOMBIHIIA AaHBIKTANABL. Ipi aHOMANMSAHBI AHBIKTAy KpUTEpHUill periae 1,56 mamacel
KOJITaHBLIJIBL.

Cemeii craHMsChl OOWMbIHIIA CalKblH Mesrimgeri ipi oH ( Ny ) »xoHe ipi Tepic ( N_)
aHOMAJTMSJIAPBIHBIH KaFaanaap canbl oepinreH (7-11-kecrenep).

7-xecre. Cemeil cranmmsicbl OoifbIHIIIA aya TeMiieparypachiHbiH ipi oH (N, ) >koHe ipi Tepic
(N_) TanOabl aHOMaTUSUIAPBIHBIH JKaFJaiaap CaHbl

> >
Keuap N|_A |>0 T Nl_A |>1,50 -
1973-1982 5 3 4 0
1983-1992 3 6 3 3
1993-2002 2 5 1 2
2003-2012 9 4 8 2
2013-2022 5 9 2 2
JKanme! canbl 24 27 18 9

7-xecrene kepcetirenneit, CeMel CTaHIMACHIHIA COHFBI 0€C OHXKBUIIBIKTA KbIC ME3TiTIHACTI
TEeMIIEpaTypa aybITKyJapbl TIPKEJIreHl KepiHEeMl. |A | >1,50 kputepuiii OoitpiHma 1973-1982 xone
2003-2012 >xpuimap apajiblFblHAA TEMIEpaTypaHbIH TEpIC aybITKYJApbIHBIH OachkiM OOdybl OpTalia
JICHTeHIeH aNTapIbIKTail CYBIK ayBITKyJapIbl KepceTedi, OyJI OCBhI JKbUITapAarbl TOTEHIIE CYBIK
xargaitnapael kepcereni. 1983-1992 xpimmapsl xoHE COHFBI OHXKBUIABIKTA (2013-2022) kymrTi oH
KOHE TepiC aybITKyJapJblH CaHbl TEHECTIPLIAl, Oy ©Te >KOFaphl )KOHE TOMEH TeMIlepaTypaiapibiH
OipKeKi TapalyblH KOPCETYl MYMKIH.

8-xecte. OCKkeMeH CTaHIMICH OOMBIHINA aya TeMIeparypachlHbIH ipi oH (N, ) jkoHe ipi Tepic
(N_) TaHOanbl aHOMAIHSITIAPBIHBIH CaHbI

> >
Keuiap N|_A |>0 - N|_A |>1,50 v
1973-1982 6 0 4 0
1983-1992 5 6 3 1
1993-2002 4 4 1 2
2003-2012 10 4 6 0
2013-2022 3 14 1 5
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‘ YKamme! cassl | 28 | 28 | 15 | 8 |

8-kecrene KOpCETUITEHICH, | A | >1,50 kpurepwuiii 6oiibiama 1973-1982 omxkbuIABIKTa Oipie-
Olp KYIITI OH aHOMAaJIMs TIPKEJITCH JKOK, ajl TepiC aHOMalusIap 4 >Karaaiapl Kypajbl, OYJI ©Te CYbIK
ke3eHaepai kepcereni. 1983-1992 xpinmapel Tepic aHOMAaNMSUIAPABIH CaHbI ol Je OackiM OOJJIBI,
Oipak Oip oH aHoManus maiiga Oonanel. 1993-2002 xpuimapsl OH aHOMAMSIIAPABIH €Ki JKaFjaira
neitin ecyi Oaiikangel. Kemeci omxpuigsikTa (2003-2012) anThl Tepic aybITKyJapMEH J>XOHE OH
KaFaaniaapapiH OoJIMaybIMEH CYBIK JKardaijapra opany OaiiKanaabl. Ajaia, COHFbI OHXKBUIIBIKTA
(2013-2022) oH aHoManusuIap CaHBIHBIH 5 >Karjaira JCHiH aWTapiblKTail ecyi Oaifkaiaibl, Oy
OapibIK OaKbUIAY YaKbITTapBIHIAAFBI €H JKOFaphl KOPCETKIII KOHE KBbIIBIHY YP/IICIH KOpCeTe/Il.

9-kecte. Pumnep craniuscel OOWBIHINA aya TeMmreparypachbiHbIH ipi oH (N, ) koHe ipi Tepic
(N_) TaHOaBl aHOMAHSIIAPBIHBIH CaHbI

> >
Keuuap N|_A |>0 - N|_A |>1,50 -
1973-1982 5 4 4 1
1983-1992 3 8 3 2
1993-2002 2 4 1 3
2003-2012 9 4 6 0
2013-2022 5 5 4 0
JKanmel caHbl 24 25 18 6

9-kecTene KOPCETUITeHICH, | A | >1,50 xpurepuiii 6ovibrama 1973-1982 xpimaps! KymTi Tepic
aybITKYJIap/blH OH aybITKyJapblHaH OacklM O0JIybl OpTamla JAeHreWaeH Oip »KapbIM CTaHAAPTTHI
aybITKyJIap/laH acaThlH CYBIK KbICThI KopceTeal. 1983-1992 xpuinapel Tepic aybITKYJIapAblH TOMEHEY1
KOHE OH aHOMAIMSIAPAbIH Maiaa Oomysl Oalkanalpl, Oy KIMMATTBIK ©3repicTepiiH OacTalyblH
kepceryi MyMkiH. 1993-2002 >kpuimapsl OH aHOMAIWSIIAPIBIH ocyi jkamracyma, an 2003-2012
KBUITAphl JKBUIbl AQHOMANIMSJIApPIBIH Hejdre JAeWiH alTapibIKTal TeMeHIeyl KOHE CYBIKTBIH
JKOFapbUIaybl OalKamanbl, Oyi alTapibIkTaidl caiakbiHAaynbl kepcereni. CoHFbl OHXBULABIK (2013-
2022) cybIK >kafFaainapra OeHIMAUTIKTI caKTai OTHIPBII, KYILITI KbIIbI AyBITKYJIAp/Ibl KOPCETHEHI.

10-kecte bapmarac cranuuscel OoibIHIIA aya TeMIeparypachiHbIH ipi oH (N, ) KoHe ipi Tepic
(N_) TaHOaBI aHOMAHSITAPBIHBIH CaHBI

> >

Keuap N|_A |>0 - Nl_A |>1,50 -
1973-1982 7 4 4 1
1983-1992 3 4 2 2
1993-2002 3 3 2 3
2003-2012 6 4 4 2
2013-2022 5 12 3 3
JKanme! canbl 24 27 15 11

10-kectene KopCETINTEHACH, | A | >1,5 o xputepuiii OovibiHma 1973-1982 xeimapaarsl
OHXKBUIJBIKTA TEpIC aybITKYJApJAbIH OH YCTIHEH alKbIH OachIMIbIFbl Oaiikamansl. 1983-1992 sxone
2003-2012 xpInaapsl KYIITI Tepic ®oHE OH aybITKYJNapAblH caHbl TeHecTipineni. 1993-2002 xbuinap
apasIbIFbIHIa KYIITI OH ayBITKYJIapJbIH IIaMajibl apThIKIIbUIbIFE 0ap. Conrbl sxbuimap (2013-2022)
KYIITI OH JXOHE Tepic aybITKyJapAblH TEH CaHBIH KepceTeli, Oyl SKCTpeMalabl TeMIlepaTypaHbIH
©3TePrilITITIH KOPCETEIl.

11-xecrene KkepceTinreHaeH, | A | >1,50 xpurepuiii 6ovibiHIIa 1973-1982 xbU1nap apanblFbIHIA
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KYIITI OH aybITKYJapJblH OOJIMajbl, al Tepic aybITKYylap 4 >Karaaiael Kypazibl, OYJ OChl Ke3eHIETi
TOTEHIIIE CYBIK OKuraymapabl kepceremi. 1983-1992 sxone 1993-2002 xbuimapbl OH aybITKYJIAPAbIH
eKire AeiiH ecyl OalKambl, OyJI Tepic aybITKynap oii e 0achiM OOJFaHBIMEH, JKBUIBI AKCTPEMAJIbI
KE3eHJIEP/IiH Tak1a O0TybIH KOPCETE ],

11-xecre. 3aiican cTaHIUACHI OOWBIHILA aya TeMIIeparypachiHbIH ipi oH (N, ) jKoHE ipi Tepic
(N_) TaHOasbl aHOMATHSIAPBIHBIH CaHbI

> >
Keuap N|_A |>0 - N|_A |>1,50 -
1973-1982 4 4 4 0
1983-1992 5 5 3 2
1993-2002 2 7 2 2
2003-2012 8 3 6 0
2013-2022 3 6 3 3
JKaimel canbl 22 25 18 7

2003-2012 sxpurnapsl KYIITI OH aybITKYJIAp KaiTa TIpKEeIMEW i, KYIITI Tepic aybITKyIap CaHbl 6
KeTemi, Oy alTapibIKTail calkbiHIaTy Ke3eHiH kepceTyi Mymkin. Conrbl OHXBULIBIK (2013-2022)
KIMMATTBIK JKaFdaiaapAblH ©3TeprillTiriH AKCTPEMalbl JKbUIBI JKOHE CYBIK OKHFaIapIbIH Oipaei
BIKTUMAJIJIBIFBIMEH KOPCETeTIH KYIITI OH JKOHE Tepic aybITKYyJapAblH (opKaichichl 3 Karmail) TeH
canbIH Kepcereni. JKanmbl, 6apiblk Oakpuiay Ke3eHiHae 18-meri KymTi Tepic aybITKyJIapablH CaHbl 7
OoJsiFaH KYILUTI OH aybITKyJapJaH eaodyip achll Tyceal. byn 3alican alimMarbplHIa CybIK 3KCTpeMyMaap
6aceIM OOJIFaHBIH KOPCETE].

XanbIK LIapyallbUIBIFbIHAA MaHBI3Abl aya pailblH OoJpKay YIIIH aya TeMIepaTypachlHBIH ipi
aHOMAaJMSUTapbIH OOJDKAy YJIKEH pOJIb arkapaabl. TeMEHTi TeMIrieparypa XalblK IapyamibUIbIFBIHBIH
KelOip Jamy canacklHa ©Te KoJalchl3 Oonbim TaObUIanbl. EniMi3miH Kemnm aiiMarblHIa CaJKbIH aya
MaccacblHbIH KEHETTEH €HII Kelyl KayilTi aya paiibl kar1aiibIMeH O1Tel.

Kazakcran aymarbl YIIiH aya TeMIepaTypachlHbIH —aybITKybIH aHbIKTay YuIiH barpo (K)
MHJEKC1 KeHIHEH KOoJJaHbuIa[bl. barpoB MHIEKCI aya TemmepaTypachlHbIH aybITKYbIHBIH JEHI€HIHIH
MHTETpa/ibIK OarachlH Oepei.

TemnepaTypa aHoOManusUIapbIHBIH aybITKy MoHI, siFHH K<0,83 Ten Oosica, a3 aHomanusiap
6ounbin caHananasl. An erepae K>1,16 6oca, con aymakra ipi aHoManusnap Gaiikanaasl. 0,83<K<1,16
apaJbIFbIHA 00JICa, aHOMAIMSIIAp HOpMa MOHIHE ColKec Kemedl. AHoMaus Oenrici OOMBIHINA JKbUITBI
HKCTpEMalfibl CYbIK HEMECE FKCTPEMaIIbl KbUIBI JIeTl €CenTen Ii.

[ereic Kazakcran OoiibiHma 1973-2022 xeinaap apansirbiiga barpos nnaexcrepi OoibiHIIa
skcTpemanabl Keutbl (DXK) skoHe skcTpeman sl cankbiH (JC) KbpUTaap KaTalorbl KYpacThIpbulasl (12-
KecTe).

12-kecre. 1973-2022 xpuimap apanbiFbiHaa barpoB HWHIEKCI OOWBIHINA SKCTPEMAIBI KBUTBI
(9X) xoHe sxcTpeman bl caiakbiH (DC) KbITAAPABIH KaTaTOTbI

Kanrap Axman JKenrokcan

2K 2C 29X 2C 29X 2C
1976 1977 1999 1974 1973 1975
1983 1996 2002 1984 1974 1977
1989 1998 2004 1988 1989 1985
1992 2006 2007 2005 1990 2002
2002 2008 2020 2010 2014 2013
2007 2010 2012 2016 2019
2020 2011 2014 2017 2022
2022 2012 2020
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| 2018 | | | |
OapJIbIFbI
8 | 9 5 \ 7 8 \ 7
17 12 15
Optama anomanus (AT, °C)
4,6 \ -5,7 \ 5,2 \ -6,5 \ 4,6 \ -6,9

12-xecrene kepcerumrenaeit, 1973-2022 >xpuimap apaiblFbIHAQ aya  TeMIEPAaTypachIHBIH
aHOMaJIbAbl KbLIAAPBIHBIH 48 % (21) skcTpeManabl KbUibl koHE 52% (23) skcTpemanibl CalKbIH
KbUIIApFa COMKeC KeJemi. AHOMalbIbl XKbUITAPBIH €H KOm caHbl KaHtapna (9 Kbur), ajd eH a3bl
akmanna (5 xbur) Oaiikanmran. Kpic Ke3iHIe aHOMalbIbl KBUIBI JKBUITAPBl aya TeMIEpaTypachl
ayBITKYBIHBIH OpTalia MoHi 4,6 °C-tan (kenTokcaH, KaHtap) 5,2 °C-ka (aknaH) JeiiH e3repil OThIPIbI.
AJ 3KCTpeMalabl CyBIK JKbULIApAAFbl aya TeMIIEpaTypachiHBIH OpTama aHoMmaiuscsl MuHyc 5,7 °C
(xaunTap) 6acran Munyc 6,9 °C (3kenTOKCaH) JACHIH ©3repreH.

KopbITbIHABI

KazakcranupiH mbiFbichiHna 1973-2022 >kbutmap apalibIFbIHAA KbBIC ME3TUTIHZACTI aya
TEMIIEPATyPAChIHBIH KaJbIITACYbIHBIH KIUMATTHIK KaFgailiapbl 3epTTeNil, Keyecl KOPBIThIHIbI
IIBIFAPBUIIB:

1) sxanmbl aiitMak OOWMBIHINIA COHFBI €Ty KBUIAaFbl TEMIIEPATYPAHBIH Y3aK Mep3iMIi e3repyiH
Tajjay opraiia TemrepaTypaHbIH KOFapbliay TeHICHIUACHIH, ssFHU 1973 xpuinan 2022 xbUiFa 1edin
op OHXKBUIJBIKTA opTaia Temieparypanbiy mamamen 0,1-0,9 °C-ka 6ipTinaen ketepinyi 6alKanaibl;

2) KbIC alapbIHIaFbl OpTallia aljibIK aya TeMmIepaTrypachl KIMMarThiKk HopmamaH 0,4-1,6°C
apaJbIFbIH/A OCKEHI aHBIKTAJIIBI;

3) 1973-2022 xx. KbIC ME3TUTIHAEC Op OHXBUIABIKTAp apaiblFblHIa TOMEHI1 aya
temmneparypachl (Munyc 30-45) °C) Gaiikanran as3asl kKynaep canbiaga munyc 30-35 °C assiae kyHaep
canbl 1 (2013-2022) xynnen 114 (1973-1982) kyHre aeitin 6apiblK cTaHnusuiapaa Oaiikanran. Munyc
40 °C aya Temmeparypacsl Tek 1973-1982 xbImapsl FaHa GapibIK CTAHIMANApAA OaifKaica, KalFaH
OHXXBUIJBIKTapAa KehOlp craHuusiapiaa Mmyigem OaiikanMaradn. An MmuHyc 45 °C TemeHri aya
TeMIIepaTypachiMeH OalKajaFaH as3/bl KYHJIEP CHUPEK KOJ IKETKI3UIe[l XoHE JepeKTep MyHIal
TOTEHILIE JKaFAaiap/IbIH 3epTTeNreH 0ec OHXKBUIABIKTA TEK 2 peT O0JIFaHbIH KOPCETE];

4) 1973 sxputman 2022 kbpUIFa JACHIHT Ke3eHjae aiiblHaa aOCONIOTTI MHUHHMAJbIbI aya
TeMreparypacsl MoH1 Munyc 37,7 °C-tan munyc 45,4 °C-Ka neiiiH e3repreHin kepcerei. XKenTtokcan
alipIHIa €H TOMEHT1 Temneparypa Munyc 45,4 °C Pugaep cranmusceina Oalikaica, KaHTap albIHAA
2001 bl Ockemenne Munyc 44,6 °C-ka xerti. MyHJall KepceTKIlTep OChbl KepJepae KaTThl
CYBIKTBIH YKOFaphI dJIeyeTiH KopceTeai. AKIaH aibiHaa bapiiarac 6acka craHIusuIapaH epeKIIeNIeHin,
1976 xbinbl TEMIIEpaTypaHblH MUHYC 45 °C-Ka JeiiH ToMeHAeyiH TipKei;

5) GapibIK Jepiik CTaHIMsUIapaa KbIC ME3TUIiHAE OH aHOMalMsulap CaHbl KOFapbl OOJIFaH.
ConbiMeH KaTap Pumnep cTaHmusiChIHAA aKMaH albIHAA TepiC aHOMANWsATIAp CaHBl KOFaphl Oolica,
bapmiarac cTaHmMsICHIHAA JKENTOKCAH aiblHAa aHOManusiaap TeH Oonael. Puamep craHIUsCH
KENTOKCaH aiibIH/Ia OH aHOMAaJTUs KepceTKimiMeH epekieHin 30 xarFaail caHbIHA KeTe/l;

6) KpIc alapbIHBIH CTATUCTHKAIBIK JEPEKTEPIH Tajjail  OTBIPBIN, OpTalla aWJIbIK
TeMIIepaTypaHbIH OpTalla KBAaApaTTHIK aybITKysl 2,3-4,4 °C apanemwinma esrepren. TapamysiH
CUMMETpPHUSAAaH ayBITKYbIH KOPCETETIH acUMMETpHsl KOd((UIIMEHTI TepiCc MOHJI OOJNBIN COJI KAKThI
acuMMeTpusi OaliKayiraH, ajg Tapaly OMIKTIII MEH OTKIPJIriH KepCeTeTiH 3Kcuecc KOod(pQPHUIMEHTI
Cemeil MmeH OckemeH (KaHTap) >koHe bapmiatac (akmaH) cTaHIMsUIapbIHIA Teric TeOeml Tapayibl
KepceTce, KaJFaH 0apJiblK CTaHIMsUIap/a 0acka aiap/a ykip Te0emi Tapaity OosiFaH;

7) 1973-2022 xpuiaap apaibiFblHIa aya TEeMIIepaTypachlHbIH aHOMAJTbIbI JKbLIIAPBIHBIH 48 %
(21) oskcrpemanabl KbUIBI JkoHE 52% (23) SKCTpeMamnabl CalKbIH — KbUIIApFa CollKec Kenenl.
AHOMaJIBIBI KBUTIAPABIH €H KOIl caHbl KaHTapaa (9 »Kbur), alt eH a3bl aknanaa (S >Kpl1) OalKayFaH.
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BJIMAHUE COVID-19 HA UCXO/AbI CAXAPHOI'O IMABETA
2 TUIIA B IEPUOA TAHAEMUU

Koxcaxmemosa A. K.Y, Bazaposa A.B., Ilasnosa H.II.?
1HAO «Meouyunckuil ynueepcumem Acmanay, e. Acmana, Kazaxcman
2 ['KIT na ITXB «Iopoockas 6onvruya Nely 2. Acmana, Kazaxcman

AHHOTAIUA

BBenenne. MupoBble HCTOYHHKH TOATBEPXKIAIOT JaHHBIE O Ooyiee BBICOKOH CMEPTHOCTH
nanueHToB ¢ caxapHeiM jguaberom (CJI) BcmeactBue COVID-19, uro ompenenser BBICOKYIO
aKTyaJIbHOCTh aHain3a (AaKTOPOB pHCKAa HEeONIaronmpusTHBIX HCXomoB 3abomeBanus npu CJl ms
000CHOBaHUS TaKTHKH BEJCHUS JAHHOW KaTeropuu NalleHTOB.

MarepuaJisl M MeTOABI. [IpOBEIeH peTPOCIIEKTUBHBIN aHAIU3 JAHHBIX BBITHCOK MEIUIIMHCKHUX
kapT (popma Ne027/y) maumentoB ¢ CJ] 2 tuna ( N=156), HaXoAMBIIMXCS HA CTAllMOHAPHOM JICUEHUU B
I'KIT na IIXB «lopoxnckas OGompuuma Nel» r. Acranma c¢ wumroHs 2020 roma mo mapt 2022r ¢
nepeHeceHHbiIMU  mHeBMoHued / COVID-19 wu  ykasaHHBIM  HcCXOoIoM  3a0oseBaHUA
(BBI3IOPOBIICHHE/CMEPTH ).

Pesyabrarbl. JleranmpHocTh cpeau mnamueHtoB ¢ CJI 2 Tuma, HOMy4aBIIMX CTallMOHAPHOE
neuenne B I'b Nel cocraBuna 14,1% (22 u3z 156 denoBek). YCTaHOBIEHO, YTO JETAJIbHOCTh
JOCTOBEpHO BbIe y mnoxuiabix jun (68,07%£8,63, p=0.002). Otmeuanach TEHICHIHS K
YBEJIMUEHUIO JIETAILHOCTH NpHU O0Jiee BBICOKMX IOKa3aTeisiX NIMKUPOBAHHOIO IeMONNIOOMHA U MpHU
0oJiee HU3KUX MOKA3aTeNsiX CKOPOCTH KIIyOOUKOBOM (DUIIBTpALIUU.

3akuriouenue. BrisiBnennbie akTopel prcka ieraabHOCTH 00mbHBIX CIl 2 THma yka3bplBalOT Ha
TO, YTO XOPOIIUH KOHTPOJIb IIIMKEMHH, COXpaHHAs (YHKIMS IOYEK MO3BOJIAIOT CHHU3HMTH YaCTOTY
JIETAJIbHBIX UCXOJIOB.

KiroueBble cioBa: HoBas kopoHaBupycHas uHdekius COVID-19, neranbHOCTb, caxapHBbIi
auadeT 2 TUIa, HaHIeMUs.

Beenenne. 11 mapra 2020 r. Becemupnas opranmsauus sapaBooxpaHeHus (BO3) oOwsBuia
DI00aMbHYIO0 TaHIEMHI0 HOBOW KopoHaBupycHoW mH(pekumn COVID-19, oxBaruBuIyr0 Ha JaHHBINA
MOMEHT B 00Iel cinokHOCTH 229 cTpaH Mupa (a Takke aBTOHOMHBIX Tepputopuit). Ha 19 ampens
2024r. B Kazaxcrane 3adukcupoBano 1 305 649 cimywaeB 3apaxenust kopoHasupycom COVID-109.
OOmiee uncino cMmepreil oT KopoHaBUpYCcHOM mMH(pekuu B Kasaxcrane coctaBnser 13 661 uenosek.
VYposenb neranbHOCTH: 1.05%. [lonTBepkIE€HHBIX CllyyaeB IOJHOTO M3J€UeHUs OoT Bupyca Ha 19
anpens 2024 B Kazaxcrane: 1 291 819 [1]. Caxapnblii qualeT kak COMyTCTBYIOlIee 3a0osieBaHUE MPU
COVID-19 paccmarpuBaercss B Ka4ecTBE OJHOTO U3 3HAYMMBIX (DaKTOPOB pHCKA Pa3BHUTHUS
HEeOJIaronpusTHBIX HMCXOJOB BCJIEACTBUE 0Oojee THKENOro Te4eHUs HUHQPEKIHMH B  YCIOBHUAX
TUMNEPIIIMKEMUH M JIPYTUX OTATOMAIONMX (AKTOPOB y JaHHBIX MAIlMEHTOB, TaKUX KakK IMOXKUION
BO3pacT, OKUPEHME, BBICOKAs YacTOTa COINYTCTBYIOLIEH MAaToJOTMu (apTepuaibHas TUIEPTEH3HUS,
cepredHo-cocyaucTeie 3a0oneBanmsi) [2]. [lammeHTsl ¢ caxapHbIM auabeToM 2 THMA COCTaBISIOT
OT/EJIBHYIO IpyMIly pucka B oTHomeHnu nociueactsuit COVID-19 kak B ocTpoM, Tak U B OTJaJIEHHOM
nepuoge. Ha cerogHsmHui J1€Hb CYyIIECTBYIOT MHOTOYMCIEHHBIE HCCIEIOBaHUs, KOTOphIE
MOKA3bIBAIOT, YTO HAJHMYUE CaxapHOro nuabera y MalnueHTa MPUBOAUT K HEOJAronpHsITHOMY HCXOLY
KopoHaBUpycHOM uHGpekuuu [3,4,5,6]. Jleranbuocts o COVID-19 npsMo koppenaupyer ¢ Bo3pacTom
NalyeHTa, YpoBHEM IIHMKHpoBaHHOro remorniobuHa (HbAlc) u crenensio oxupenusi. OCHOBHBIMU
npuunHamMu cMeptu npu COVID-19 sBastoTcss ocTpast AblxarenbHass HEAOCTAaTOYHOCTh Ha (oHe
OCTPOTO PECHUPATOPHOTO AUCTPECC-CHHAPOMA M TpoMOo3MOomuueckuii cunapom [2,5]. OmnHaxo,
MEIUIMHA JI0 CHX IOpP UCIBITHIBACT HEIOCTATOK 3HAHUM O (akTopax i MPOTHO3UPOBAHUS THKECTH
TeueHUs 3a00JIeBaHNs U HACTYIUIEHUsI HEOJIArONPHUATHOTO UCXOAA y MAI[EHTOB.
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Heas wucciaenoBanusi: IM3yuuts Brausaue COVID-19 Ha ximHuKO-nemorpagudeckue
nmapamMeTpsl (BO3pacT, MOJ, MHAEKC MAacChl Teja, TIMKEMHUYECKH KOHTpoJib, HbAlc m ckopocTh
kiryooukoBoit prutbTpanuu (CK®D)), a Tak ke Ha KIMHAYECKHE UCXOABI (BBI3IOPOBIICHUE HITU CMEPTH)
y nanuenToB ¢ C/] 2- ro tumna.

Marepuasbl U MeToabl: bbUl IIpOBeAEH pETPOCNEKTUBHBIM aHaIu3 156 MEAUIMHCKUX KapT
crarmoHapHbix 6onbHBIX ¢ C/] 2 Tunma u COVID-19-accouunpoBanHoii maeBMonuei (108 marmeHToB
(69%) c monrBepxkaeHHbIM ciaydaeM u 48 OonbHbIX (31%) ¢ BepostHbIM ciydaem COVID-19).
HccnenoBanue npoBOAMIIOCH IO UCTOPUSAM NAIMEHTOB, HAXOIMBIIMXCSA HA CTAl[MOHAPHOM JIEYEHUHU B
I'’KII na ITXB «l'oponckas 6onpauna Nel» ropona Acrana B nepuon ¢ utons 2020 roga mo mapt 2022
roga. C Lenblo 3alUThl NEPCOHAJbHBIX JAHHBIX BCE JAHHBIE Mepell NMPOBEIACHUEM aHaIn3a ObUIN
3aKOIUPOBAHBI.

HEPEHF.‘CE‘I—H—!RSI IIHEBMOHHA

(BeposTHEIH coyHai COVID -19)
n=48

ITonTeep:xaer COVID -19
n=108

Bceero obcrenosano 2483 kapt nammentos ¢ COVID 19, naxogusmExcs Ha cTall.
negeHdH B I'b Nel ¢ mroms 2020r —mo mapt 2022r

PeTpocreKTHBHEIH aHATH3? HeTopHH Gomesnell marmentos ¢ CJ1 2 ima u COVID 19
1o gagHeM ['B Nel . Actana (n=156)

BERITHCKA ¢ BEI3IOPOBIEHHEM JleTambHEIH HCXOT
n=134 n=22

Pucynok 1. /luzaiin éxntouenus nayueHmos 6 uccieoosanue.

Craructuueckuii aHanau3. CTaTUCTHYECKUIM aHaNW3 MPOBOAWICA C HCIOJb30BaHUEM
nporpamMbl IBM SPSS  Statistics 26. KonndecTBeHHBbIE NOKa3aTely OLCHUBAINCH Ha MpPEAMET
COOTBETCTBHSI HOPMAJIBHOMY pacIpelielieHnio ¢ nomouibio Kpurepus llanupo-VYunka u kputepus
Konmoroposa-CmupHoBa. /[aHHBIE N3 COBOKYITHOCTEN C HOPMAJIBHBIM PAaCIPEAEIIEHUEM CPABHUBAJINCH
¢ nomomplo t-xputepuss CThloA€HTa, a Ui JaHHBIX C paclnpeiesieHueM, OTIUYAIIIMMCS OT
HOPMaJIbHOTO, MPOBOAMJIOCH C NpUMEHeHHeM Kputepuss ManHa-YuTHH. CpaBHEHHE KauyeCTBEHHBIX
[apaMeTpoB - C UCIOJIb30BAaHUEM TAOJMI] COMPSKEHHOCTU 1Mo Kputeputo x> [lupcoHa u TouHOMY
kputepuro ®Pumepa. Pasnmnuus pacueHMBaNMCh Kak CTaruCcTU4ecku 3HauuMmele npu  p<0,05.
[Tokazarenp neTaNbHOCTH OBUT pacCYMTaH KaK COOTHOIICHHWE YMEPIIUX K YHUCITy 3a00JIeBIIHX,
BBIPAKEHHOE B %o.

Pesyabrarel u o0cyxkaenue. [IpoBeneHHbld aHanmu3 aemMorpaduyecKuxX TMoKa3aTeyed y
narueHToB ¢ CJI 2 tuna u COVID-19, nokasain, uto cpeau oocnenoBanHbIx 06110 41% MyxuuH (64
nmanueHToB) u 59% (92 manmeHToB) JkeHIIMH. KoimuecTBO ManMeHTOB C JIETAIbHBIM HCXOJIOM:
myxurH 06110 — 10 (45,5%), sxenmuna — 12 (54,5%), a cpeau BeDKMBHINX: My»4uuH — 54 (40,3%),
xennmH — 80 (59,7%).

Tabnuya 1. Knunuko-demozpaguueckue nokazamenu nayueHmos ¢ caxapuvim ouademom 2-
20 MUnNa 6 3a6UCUMOCHU OM KIUHUYUECKO20 UCX00d.

IToka3arejb BbpLKUBIIIHNE [IlamueHTHI C P
HAIMEHThI JIeTAJbHBIM MCXO0AO0M
(n=134) (n=22)
Bo3pact nanueHnra 60.96+10.11 68.07+8.63 0.002
IHoa
Myx 54 (40.3%) 10 (45.5%) 0.649
Ken 80 (59.7%) 12 (54.5%)

P rect na COVID-
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19 95 (70.9%) 13 (59.1%) 0.266
IMo10KUTEIHLHBIIH 39 (29.1%) 9 (40.9%)
OTpunartreabHbIH

KT OI'K

HeT JJaHHBIX 3a 12 (9.0%) 3 (13.6%) 0.332

IMHEeBMOHHIO

1 crenenu 39 (29.1%) 3 (13.6%)
2 cTeneHu 46 (34.3%) 8 (36.4%)
3 cTenneHu 27 (20.1%) 4 (18.2%)
4 creneHu 10 (7.5%) 4 (18.2%)

UMT 26.85 (24.5-30.88) 28.13+5.42 0.998

HBAlc 7.95+1.12 9.08+1.86 <0.05

I'TTH B cTantumoHape 10.85 (8.68-14.1) 10.4 (8.9-14.33) 0.937

CK® 82 (58.75-96) 58.05+29.60 0.004

KoaundyecTBO aHei 9.0 (6.75-15.25) 10.55+£5.99 0.676

roCHUTAJTU3AIMU

IIpumevanue. KonmnuecTBeHHbIE IOKA3aTEIN, UMEIOIINE HOPMAJIbHOE PACIPEICIIEHNE, OTIMCAHbI
C TIOMOUIbIO CPEAHUX apupMeTHYecKuX BearuuH (M) u cTanaapTHbIX OTKIOHeHuH (SD), rpanun 95%
noBeputenbHoro uHTepBana (95% JIM). B cimydae OTCYTCTBUST HOPMAajbHOTO paclpeiesiCHHs
KOJIMYECTBEHHbIE JlaHHBIC MPEACTaBICHbI C IOMOUIbI0 MenuaHbsl (Me) M HM)KHEro M BEpXHEro
kBaptwied (Q1 — Q3). KareropuanbHbie HaHHBIC MPUBEICHBI C YKa3aHWEM YacTOT W TMPOIECHTHBIX
OJIEH.

[Ipu omenke mokazareneid «Bo3pact», «HBAlc — rmmkupoBaHHBIH remoriodua» u «CK® —
CKOpPOCTh KJIyOOUKOBOM (WIbTpalMuW» B 3aBUCHUMOCTH OT MpHU3HAKA KIMHUYECKOIO HCXOJa
(BBDKMBIIIHE U yMEpIIKE), ObUTH YCTAHOBJICHBI CTATUCTHUYSCKU 3HauuMble pasnmuunst (P=0.002, p<0.05
u p=0.004 coorBercTBeHHO). CpeaHuil BO3pacT B TPyIIE BBUKMBIIMX MAIMEHTOB COCTaBUII
60,96+10,11 mer, a B rpymnmne NalMEHTOB C JIETAJbHBIM HCXOJOM CPEIHUN BO3PACT IMOKAa3bIBAET
68,07+8,63 netr. Bo3pacT ymepummx ManUeHTOB ObUI BhIIIE, Y€M y BBDKUBIIMX MAllMEHTOB, TaKUM
o0pa3oM, HUCClIeIOBaHHME IMOKa3ajao, 4yTo y MoXuWibiX Jull ¢ CJI pucK OCIOXKHEHHH OT WH(EKIUU
COVID-19 3nauntensHo moBblmieH. Tak jxe, JabopaTOpHO-KIMHUYecCKHe Mokazatenn «HBAlc —
INIMKUpOBaHHBIA reMornooun» u «CK® — ckopocTh KiIyOOUKOBOM (pUIBTpalMu » B JIByX Ipynmax
CTaTUCTHYECKH OTIMYAINCh, cpeaHUi nmokasarenb HBA1 Obur Beine, a CK® Obuta Huxe B rpymnme
yMepmmx nanueHToB. [Ipm cpaBHEHMHM OCTalbHBIX MOKa3zarened, Takux Kak moi, [IIP tect Ha
COVID-19, KT OI'K(xommbtoTepHas ToMorpagusi opraHoB rpyaHoil kinetku), UMT(unaekc macchbl
tena), I'TTH B crammonape (T/I0KO3a TUTa3Mbl HATOIIAK B CTAIlMOHApE) W KOJWYECTBO JTHEH
TOCHUTAJIM3AlUY, BBIIBUIOCH, YTO pa3iIM4yusl HE JOCTUralld cTaTUcTHYeckod 3HauumocTH (P=0.649,
p=0.266, p=0.332, p=0.998, p=0.937 u p=0.676 COOTBETCTBEHHO).

B_cmepTs 6_cmepts

M cmepTe & cTaUMoHaRE I ciepTe B cTawtoHape

(SPH M e

YactoTb!
YactoTh!

HETAaHHbI3a 1 CTEMSMM  2CTemeHM  3cTemeWd 4 cTememi
THEEMOHIO

WEHTRI MyHCHROR

a_non KT

Pucynok 2. Pacnpeoenenue nayuenmoe no nosy u pesyiomamam KT OI'K.
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AHamu3 IeTajJbHOCTA B 3aBUCUMOCTH OT IpHU3HAKa IOJI MMoKa3ajl, YTO JICTAJIbHOCTb Y MYKYHH
OKa3aJIOCh BBIIIC 4YEM Yy JKCHIIMH, OJAHAKO pa3jndusd HE OOCTUIraIn CTAaTUCTHYECKON 3HAYMMOCTH
(p=0.649). Ananu3 pesynbratoB KT OI'K BbISIBIII, YTO Y BBDKMBIIMX U YMEPIIUX IAllMCHTOB Yalle
Habmo1anock ymepenHoe nopaxenue (10 50%) nerouHoii Tkanu, uro coorsercTByeT KT 2 crenenu.
[Tpu aHanmu3e eTaabHOCTH OBIIO YCTAaHOBJICHO, YTO IaHHBIN MOKa3atenb coctaBisieT 14,1%.

3akiouenue.

JlaHHOE UCCIIeIOBaHUE MPEACTABISIET Ha CETONHAIIHUAN JIeHb TIepBbIid aHau3 (PaKTOPOB pPHCKa
netanbHOCTH OonbHBIX CJI 2 Thma ¢ mHeBMOHHEH/COVID-19, HaxoguBmIUXcs Ha CTallMOHAPHOM
neyennu B ['KII na [IXB «l'oponckast 6onpauIaNel» r. Actana. B uccienoBanum ymepiiye naieHThl
XapaKTCpU30BaJIMCh 3HAYUMO Oozee CTapuiuM BO3pPAaCTOM, BBICOKHMM IIOKA34aTCJIEM HBAlc 1 HU3KUM
nokazaresieM CK®. BrisgBnennsle (Gpakropsl pucka jgetaabHOCcTH O0onbHBIX CJ] 2 Tma ykas3pIBarOT Ha
TO, YTO XOpOH_II/Iﬁ KOHTpPOJIb TINIMKCMHH, COXpaHHAA (bYHKI_II/I}I IMOYEK IIO3BOJISAET CHHU3UTH YaCTOTY
JICTAJIbHBIX HCXOIOB. HOJIy‘IeHHBIC pPE3YJIbTAaTbl MO3BOJIAKOT OHLCHHUTHL BBICOKYHO 3HAYUMOCTH
JTOCTHKCHHS TIIMKEMUYECKOTO KOHTPOJIS IS CHIDKEHHUS JIeTaabHbIX ucxonoB COVID-19.
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OU3UNKA II9HIH OKBITYIA OKYIIBIJIAPABIH 3EPTTEYIIIJIIK KY3IPETTEJIIT'TH
JAMBITY EPEKIIEJIIKTEPI

Auovineanu I'ynmapan Aitoapxankoizvl

Maeucmpaum 2 kypc,

M. ©Omemicos amuvinoaewr bamvic Kazakcman ynusepcumemi,
Opan, Kazakcman

OMip/IiH KaHa e3repicTepl eMipre KelIreH )acTapra epekiie tajanrtap Kosabl. Onap Tex OutiMi
KoHe miedep FaHa eMec, COHbIMEH Oipre oiiibl, Oacrtamamibli, Tyenci3 00aysl kepek. COHIBIKTaH
MeJJaroruka FhUIBIMBIHBIH aJIJIbIH/Ia OKYIIBLIAPJBIH OWMJIAYbIH NaMBITy >KOHE OLIIMII Toxipubeme
IIBIFAPMAIIBUTBIKIICH KOJ1ana oty mingeti typ[1, 25 6].

Bypoin  aliTeiTFaHgal, OKBITYABIH MAaKCaThI-OKYIIBIHBIH WHTEUIEKTIHIH JaMybl. Du3nka
cabakTapblHIa Ci3 63 OKYIIBUIAPBIHBI3NA: OWiay, OumiM Oepy, KOMMYHHMKATHBTI KOHE MPAKTHUKAIBIK
JaFbpLIap/bl, aJqaMIeplIlliK MypaTTapbl, SCTETUKAIBIK HUIesIapAbl Jambita anacel. [lcuxomorrtap
KeJeci Oiyiay oOmnepauusulapblH  aXbIpaTalbl: Tajnay, CHUHTE3, CaJbICTBIPY, >KaJIbUIAy, >XIKTEY,
Kyleney, HHIYKIUs, IeayKIus, abcTpakius, HakTeuiay [3, 20 6].

OxkpITynarbl 3epTTey Tociai. OHBIH epeKIIeNniri - "anry apKbpUIbl OKBITY' WAESCHIH JKY3€Te achIpy.
OchI Toci asichIHAA OKYIIBIHBIH 631 KYOBUIBICTHI, 3aH/IbI, 3aHIBUIBIKTBI, KACHETTEP/ 11, OYPBIH OlTMEreH
MocenieH] menry omiciH amaabl. CoHbIMEH Oipre oy TaHbIM LUKIiHE cyheHeni. Omap Oakpuiay MeH
TOXKIpuOeneH aOCTpakTUli MOAENb KypyFa (THIOTE3aHbl YCBIHY), COJAaH KEHIH TEOPUSIIBIK
cayiapiap sl TYKBIPBIMIAY JKOHE OJIapJIbl SKCIIEPUMEHTTIK Tekcepy. CabakThiH OyJ1 TYpiHIH MBICAJIBI
peTiHe TOoNTapAarkl OKYIIbUIAP SKCIEPUMEHTATOPJIAP CHUSIKTHI SPEKET €TETIH KOHE KapTOUKaJlapablH
CypakTapblHa >kayan Oepy apKbUIbl MarHUTTEpAlH KacHeTTepl Typajbl jKaHa TYCIHIKTEp allyFa
TBIPBICATBIH cabak 0oybl MyMKiH [5, 146 0].

Ne 1 Kaprouka. Marautrey KyObUIBICHI.

Ne 2 Kaprouka. Maraut nomoocrepi.

Ne 3 Kaprouka. MarHuTTiK KacHeTTEepIiH Maii1a O0TyHbI.

Ne 4 Kaprouka. MarHuT NOJTIOCTEPiHIH ©3apa SPEKETTECYI.

Ne 5 Kaprouxka. TypakTsl MarHuTTIH MarHuT epiciH 3epTTey

KommyHuKaTHBTI HeMece mikipTanac Tocuiti. On oKyIbl 6eiriti 0ip FBUIBIMU MOcelere KaThICThI
KaHgai j1a Oip Ke3KapacThIH aBTOPHI 0oJabl aen OoJpkaiabl. by Tocuial Ky3ere achlpy Ke3iHe 03
niKipiH Ouipy *oHe Oacka Oipeyal TYCiHY, ChIH aifTy, €Ki Ke3KapacThl OIPIKTIpETIH MO3ULHsIIAP/IbI
13/1ey KOHE KOMIIaFa Kely MYMKIHAIT KalbllTacajbl. "DJIEKTp YHEPreTUKACBIHBIH JICTYPJl HEMece
JOCTYPIIl eMeC SHEeprust Ke3JepiHiH Ooamars!'".

Cabakka anaplH-asla JalbIHAANATBIH OKYIIBUIAPABIH OipHerie TOObl YHBIMAACTHIPHUIAIBL.
OnapablH OpKaChICHl ©3 TaKbIPHIObI OOMBIHIIIA KeJlec Mocenenep TaTKbUIaHIbL:

1.  mocTypmi sHeprus Ke3IepiH MaigaJaHaThIH JIEKTP CTAHIUSIIAPBIHIA SJICKTP dYHEPTHSCHIH
OHIIIPY;

AJIEKTP DHEPTHUSACHIHBIH JIOCTYPIIl eMec Ko3epi;

9JIEKTpP SHEPTHSICHIH Oepy Macenenepi;

SHEPTHSI JKYHeJepl )KOHE OJIap IbIH KAKETTLIIT,

aekTp craHiusiapsl (3C) )KYMBICBIHBIH 3KOJIOTHSIIBIK canaaps [2, 158 6].

I/IMHTauHﬂnLIK Tocut. CeiHbITT TONTapFa Oemineal. OnapabH OpKalChICHl 0TIl O1p MEeKemere,
¢dbupmara exikTel OTBIPHII, KAkl TarckipMa OoiibiHIIa Aepoec xymbic icTelai. Coman KeiiH KbI3MET
HOTWDIKEJIEpl TalKbUIAHAbI, OaFajiaHajbl, €H aKChl, €H KBI3BIKTHl aHBIKTAJaabl. MyHIal TOCUIII
KOJIIaHyABIH MBICAJIBI PETIH/IE JK00amap el KOpray cabarbl 6apoMeTpliepl KeTinaipy, A paKIusIbIK
TOpFa MaTeHT Oepy.

[TpobGnemManblK OKBITY-OyJI OKBITY MEH OKYIIBUIApABl OCHI MOCENeepl Ienryre OenceH i
KaTbICyFa TapTyla OKy MpoOJeMalapblH KOJJaHyFa HEri3JeNreH oiic. BipiHII Ke3eH MoceleHi

SRR
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KotofaH Oactanmaapl. Keneci ke3eHae CTYyAEHT KHUBIHABIKTAH IIBIFYJBIH JKOJIBIH TaOyFa TBHIPBICA/bI.
JKana mremriMai i31ey OapbIChIHIA Haesiap, Oomkamaap maiaa 6oiaapl. YIIIHII KE3€H THIOTE3aHbI
TEKCepy JKOHE OHBI )KY3ere achlpy TOCUIIepiH a3ipueyai KamTusl [6, 50 6].

3aTThIH MOJEKYNalblK KYPBUIBIMBIH 3€pPTTETeHAE CYpaK TYbIHAAWIbl: HETIKTEH JeHelep
apacelHa Ooc oOpbeIHAap Oap Keke MoJeKylanapra blablpamaiasl? KopFacklH HHMIMHIPIEPIHIH
KOCBUIBICTApPBIH Oalikam, Oananap TUIACTWIMHHIH €Ki OeiriH MOJeKylnaJapAblH TapThIMIbUIBIFBI
Typasibl KOPBITBIHIBI Kacaiapl. JKaHa cypak: HenikTeH napaduH OeiikTepi, Kara3z mapakrapbl Oip-
Oipine »xaoObicmaiapl? OKymbUIap napaguH OemikTepiH OIpIKTIPY YIIIH oJapabl KbI3IABIPY KEpeK, aj
Kara3 MapakTapblH bUIFAIIAHIBIPY KEPEK €KeHiH Te3 TyciHeni. [ umoTe3ansl SKCIepuMEeHTaNAbl TYpAe
TEKcepil, MOJEKyJaJapAblH  OJapAblH  OJIIEeMJEPIMEH  CaJbICTHIPbUIATHIH  KAIIBIKTHIKTAFbI
TapTHIMBLIBIFBI TYPaJIbl KOPBITHIHIBI KaCaHbI3.

Kebinece mnpoOnemaHbl KOKO >KOHE OHBI IICHIYyre THIPBICY, €rep OKYLIbUIAPABIH ©37epiH
3aHBUIBIKTap/Ibl aHBIKTAY OOMBIHINA YKCIIEPUMEHTTIK 3epPTTEyJIep KYPri3yre TapTy MyMKIHIIr Ooca,
XKeHlaeTueni. Mpicaibl, ApXUMe KYIIiH CHIHBINIECH Oipre 3epTTereHe, OHbIH HETH TOYeJIi CKEHIH
aHBIKTAMBI3. Op TYpPJIi THUIOTE3aJIap ajFa TapThUIaIbl: KYII Maccara, KeJeMre, IeHE THIFbI3IbIFbIHA,
0aTblpy TepeHMdiriHe, CYWBIKTHIK TypiHe OainanbicTel. ChIHBIN ToOmTapra OemiHeni. OnapabiH
OpKAWCBICHI SKCIIEPUMEHTANABI TYple THUIOTe3anapAblH OipiH Tekcepeni. KopbITbIHIBIIAY Ke3iHIE
KEKe TONTAPJbIH HOTHXKeNepl Ke3eKTECIN TaJKbUIaHAbI, COJIaH KEi1H KaJbl KOPBITHIH/BI JKacalabl.
bi3 TunTiK TanceipmManapsl OpeIHAAY Ke3iHAE aKbUI OM ONEPaIUsChIH Talay bl KaTbIITaCThIPAMBbI3:

e KaifHay Ke3iHJ/e TYpaKThl OOJIBIN KAIATHIH KaifHAY TIPOIECiHIH MapaMeTpiH TaHIaHbI3;

® OKYJBIKTHIH a03aubiHaa AudQy3us KbUIIaAMIBIFBIHBIH J€HE TeMIIepaTypachblHa TOYENIUIIriH

pacTaiThIH MbICAAAp/IbI 06T KOPCETIHI3;

® TalChIpMaHbIH MIAPTHIH TaJJaHbI3 KOHE ©3apa OPEKETTECEeTiH JeHelepAl OeNeKTeHis,

OpKaMChIChIH/Ia HE OOJIATHIHBIH CUMIATTaHbI3;

e (QalikanraH mporecte ceOen MeH cauaapabl KOpCeTiHi3,

® KYMBICTBIH MaHBI3/Ibl K€3E€HAEPIiH 06JIi, 3epTTey KOCIaphiH *acaHsI3 [3, 21 0].

OKCIIEpUMEHTTIK ecenTep/li eIy YIIiH 3KCHEePUMEHTTI jKOclapiiay MYMKIHIIT Kaxer. byn
XKaOJBIKTBl AYPBIC TaHJAYbl, THMIOTE3aJapbl YCHIHY/bI XKoHE T.0. (pU3MKaHBl OKBITYABIH OipiHII
Ke3eHiHJe 013 OKyLIblIapFa JKalllbl OPbIHAATY alrOpPUTMIH OepeMi3, sFHH 013 aleMIl SKCIEPUMEHTTIK
TaHyIbIH KaJIlbl TPUHLIUIITEPIMEH TaHbICThIpaMbI3. Onap He iCTey KEepeKTIrH KOpCEeTEeTIH Cypakrap
Ti30eriH HeMmece Kazamaapabl kepcereni. On ymiiH 013 "PKCIepUMEHT jkacay/bl YilpeHy" mHaparblH
KoJgaHambl3. OKyIIbIIapabIH AepOec SKCIEPUMEHTI KaHa HOPCEHI YHUPEHY ToCUIl peTiHe FaHa eMec,
COHBIMEH Oipre ©TKEH MaTepuaibl OEKiTy jKOHE KaiTanmay TOCUT peTiHAe 1€ COTTI KOJJAAHBLIAIBI.
bipkarap 3epTXaHaiblK JKYMbICTAp VIIIH IIBIFAPMAIIBUIBIK TalchlpManap d3ipiaeHnal. YHaeri
Oakpulaynap MEH SKCHEPUMEHTTIH MaHbI3bl 30p. MbIcajibl aFalliThlH OMIKTITIH €JIIey 9ICiH oiian
TaOBIHBI3; MIEKTPIICHIIPUITCH JeHEIEePIiH 3apsia OeNTriciH 3epTTeHI3 XKoHE T. O.

JXKana 6171iM MEH OKYIIbUIAPJbIH 3€pTTEYLIUIIK KY31pETTUIIrH JaMbITY K€3iHIe 9pTYpIi 3epTTey
onicTepiH KOJJaHyFa Ooyiafpl: SKCIEPUMEHTTIK, TEOPHSUIBIK, aKCHMOMATHKANBIK, cUmarrama. Kes
KeJIreH 3epTTey npobaeMaHbl KOIOJaH KoHe TMIIOTe3aHbl YChIHYJaH OacTaiajibl. O3ipieyae Oenrini oip
ca0aKTBIH MBICAIIBI HET131H/I€ THITOTE3aHbI KOO TEXHOJIOTHSICHI YCHIHBIIAIBI.

l'umorte3anbl anra KO KabOumeTi Tanjay, CalbICTBIPY, CHHTE3/Iey KaOUIeTiH JaMBITyFa
KOMEKTECE/I1 KoHE aKbIJI-OU OTepalrsuIapblH KaJIBIITACTHIPaabl. byl oiitayisiH HagaHABIKTaH OlTiMre
Kapail KO3FaJIbICBIHBIH MHIYKTHBTI jKOHE NEAYKTHBTI JeHreiinae ne MyMmkiH. [IpoOieManbik TaHbIM
MPOIIECIHAE YFBIMIAp, MalbIMIaylap KaJbITACAAbl YXKOHE KOPBITHIHIBLUIAP JKACAIIBIN, aHAJOTHsIIAp
xacanaapl. OKyIIbUIApABIH JKYMBICHIH YHBIMAACTRIpY (opMacsl op Typii Oomysl MyMKiH. On
3epTTENETIH TaKBIPBINKA, OananmapiblH JaMy JEHIeliHe XoHE OJIapAblH 63 OETIHIIE OPEeKET eTyre
TaWbIHIBIK JeHreiline OalmaHbIcThl. Erep OKyIIbUIapIBIH ©3/€piHe TUIOTE3aHBbl «KYpY» IpPOIECiH
JKYy3ere achlpy KMbIH 00Jica, OHJa MYFaIiM MYHBI TAHBIMHBIH OapiIbIK Ke3eHACpiHEe OarbITTaldl OTHIPHII
xacaiapl. byn xarnaiina okymisutap Oenrisi Oip jkeke Macenenepai mienryre Karbicaasl. Herypibim
NaibIHAIFaH CHIHBINTA HEMECE TUICTI JaFablIap JaMbIFaH CailblH, MYFaJliM OKYIIbUIAPAbI THIIOTE3aHbI
KaJIBIITACTBIPYFa, OHBI HETI3/Ieyre >KoHE AQJeNAeyre jKeTeliey YILIIH MakcaTThl TalchlpMajap MEH
CypakTap KYHWeciH maiimanaHa anajnsl. [IpoOnemManbiK oMiCTIH apTHIKIIBLIIBIFEI OapIIbIK OKYIIbLIap.IbI
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oiinayra yipereni. KeOici ceiHBIITACTAphl aTKAH THIIOTE3aJIap bl ajlFa KOIOFa )KOHE ChlHayFa OernceHe
Katblcaabl. Jlypeic eMec uaednapbl YChIHFaHAAp ©3 KaTelepiH TeKCepyre MYMKIHJIIK ala/ibl, ajl opKiM
03 KO3KapachlH JQJeNAl Typlae KOpFail OTBHIpHIN, MiKipTagac Kyprizyre MyMKiHAIK amajasl. MoceneH,
IpoOJeManbIK oic OWayAbl JaMbITyFa FaHa €MeC, COHBIMEH KaTap ILIbIFapMallblIbIK OPEKETKe
KOKETTI KOMITIOHEHT PETIHJE OKYIIBIHBIH OHIay MKEMJILUTIriHEe A€ BIKMal erefi. OWTKEeHI ON ChIHH
Ke3Kapac IeH JTUaJIor Kypri3y KabiieTin nambiTyra KoMmekreceni [4, 256 6].

OKymbIapAblH OKyJarbl TaHBIMIBIK OJICEHAUIINiH apTThipy OOMBIHIIA MYFaNiMHIH YKYMBIC
JKYHecl YIIH akbUI-OM OpeKeTiHAE YII JIEHreial Oeiinm KepceTyre OOJAThIHABIFBIH €CTE€ YCTay OTe
MaHbI3b. Onap TYCiHY JACHTeil, JTIOTUKAJIBIK Oijay AeHTei )KoHE IIbIFapMaIIbUIbIK Oy JeHTreHi.

KopbITbiHABIIAN Kene, MEKTeN >KbLIJApbIHAAFbl TYJIFaHbIH €H KapKbIHAbI JaMmybl OJapJblH
OeJceHi TaHBIMABIK 1C-9pEKeTiH YHBIMIACTHIPY Ke3iHae O0omaapl. TaHBIMABIK OPEKETTI JKy3ere achlpy
YIIIiH OCJICeH IITIIK MOTUBTEPIH KAIBIIITACTBIPY KaXkKET.

AKBUT-0H1 OpeKeTiHIH OeJICeHIUTITIH €CKEPe OTHIPHIIN, )KOFaphl ACHreiae OCICEHAUTIKTI KYIIEHTY
Ke3iHJe JIOTMKAJBIK Oislayapl JambITy KaxkeT. byn okarnmaiina KojdJaHbUIATBIH - Kypajaap:
OBPUCTHKAIBIK OHIIME, MaTepHallbl CaJbICTBIPY JKOHE IKYHeleyre apHalfaH TarcelpManap,
CTYIEHTTEPAIH SKCIIEPUMEHTTIK )KYMBICHI, IOTUKAJIBIK 13JCHICTIH ©31HIK KYMBICHI JKoHE T.0.

JI.C.BBITOTCKMIAIIH TiKipiHIIe, erep OKy MPOLECiHAE YCHIHBUIATHIH TalChIpMaiap OKYIIBIHBIH
KOJI JKETKI3reH OUTIM JIeHreiHeH KYpAENIiK AeHreii Oipiama skorapbl 00JIca, OKBITY YKOHE JaMBITY
triMai 6omansl. Erep oKymisl OYTiH YCHIHBUIFAH ecenTepi MyFalliMHIH KOMETIMEH HIelle anca, epTeH
MYHJail ecenrep/i o3 OeTiHIIe meme anaabl. by GanaHblH 1aMybIHJa Kellere eMec, epTeHre KaKblH
namy aiiMarbiHa Oarmap. By Tocin apKeuTbl opOip cabakTa OKyIIBUTAPFA aKbLI-0M KYIIiH KaKET €TeTiH
KYpJeJli €cenTep MIbIFapy Kaxer.

Bactaypimr MekTenTe OKyIbl BIHTAJIAHABIPY KypajjapblH TaHaay oTe a3. byn kacra
OKYIIBLIAP/IBIH KOMIIUTIr MEKTeN OITIpreHHeH KeHiHT1 «aybic OoJialaky» Typalibl i oWIaHOanIbl.
CoHpbIKTaH ic KY3IHIE OKY/Ibl BIHTATAHIBIPYIBIH OipJeH-Oip Kypalbl OKBITHUIATHIH IIOHTE KOHE
YCBIHBUIFAH MACEJIEIePTe KbI3bIFYIIBUIBIKTHI OATY OOJIBIT TaOBIIa IbI.

@du3MKaHbl OKBITY YHAEpIiCiH OapibIK OKYyLIbUIAp YLIIH KajJall KbI3BIKTBI €Te anaMbl3? Anam
MICUXUKACBIHBIH JKalMbl YATICI - OapyiblK jkaHa, OYpPBIH KOPMEreH, OeNrici3, >KapKbIH, ocepJi
Hopcesepre epikci3 Hazap aynapy. COHIBIKTaH MyFaliMHIH cabakka JaibIHIBIFBI KeJlecl cypakrapra
)Kayar i31eyieH oacranysl kepek [6, 112 6].

byn ke3eHne (u3MKaHBIH MaHBI3JBl MOH pETiHAE Oacka IMOHIEPMEH CajbICTBIPFaHia, opOip
Jepiik cabakra jkaHa, Oelrici3 HOpCeH1 KOpCeTy apKbUIbl OKYIIBUIAPIbIH Ha3apblH ayAapy MYMKIHAIT
CHUSIKTBI alTapJIbIKTal oNeyeTTi apThIKIIBIIBIKKA e eKeHIITHe Ha3ap ayAapy kepek. OKyIbuiap jkaHa
KYOBUIBICTBI ~ OaKplIaFaHJa »>KOHE TaJKbUIaraHJa cabakTa 3epTTeNeTIH TaKbIPBIKAa 3€HiHIH
KaHIIAJBIKTHI Y3aK cakTai anaapl? Cabakra oKy yAepici Kanail Gesceni xanFaca anaabl?

JlyHueHi TaHy >KOHE aJaMHBIH KaOUIETTepIH NaMBITy OHBIH KeKe JepOec xoHe OesceH/Il
TaHBIMJIBIK OPEKEeTI MPOLECiH e FaHa xky3ere acaabl. COHJIBIKTaH MEKTEN OKYIIbUIAPbIHBIH 63 OeTiHIIe
OpBIHJIAybl YIIIH KOJDKETIMJI >KOHE Kayilci3 (QU3MKaIblK KyObUIBICTapAbl Oakbuiay, JAEHEIEep.iH
(bu3MKaIbIK KACHETTEPIH 3epTTeY, TUIOTE3aNap/ibl TEKCepy OOMBIHIIA HKCIEPUMEHTTEP IIH OapIIbIFbIH
OKyIIbUTapFa ©3 OeTiHIIe OpbhIHIayFa YChIHyFa Oonanpl. DOHU3MKaHBI 3epTTEyre KOpIIAFaH oJeM
OOBEKTIIEpIMEH TAYEJCi3 ©3apa 9pEKeTTeCy, SKCIEPUMEHT >KYPri3y >KOHE HOTHXKENepAl TaJKbUIay
Ke3iHJe JayJiapFa KaTbICy KOMEKTECe/Il.

@dusnka cabakTapblHIa NpoOJIEeManbIK OKBITY OICIH OKyAarbl OENCeHIUTIK oiciMeH
YIITACTHIPYIbIH €H THIMJ1I HYCKAchl OKYyIIbUIapFa €3 OEeTIHIIE SKCIEPUMEHTTIK TalChipMallap YChIHY
00JIbII TaOBLTAIEI.
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ANNOTATION

Yogurt is a useful fermented milk product, which is recommended for the nutrition of children,
the elderly, and adults as a rehabilitation food, with a valuable mineral and vitamin composition and
effect on the intestines, immunity. In the conditions of Central Asia, where camel breeding is
developed, and accordingly there is a resource in the form of their milk, yogurt is produced. In this
study, we compared powdered milk and raw milk as raw materials for making yogurt. In the course of
the study, we analyzed the main components of the raw materials - fresh camel milk and dried camel
milk from a local manufacturer. We paid special attention to the assessment of texture
characteristics in yogurt and the absence of turbidity or foreign particles in it. The analysis of aroma
and taste inthe products was conducted using organoleptic methods, considering the individual
preferences of the participants. The results can serve as the basis for developing new products based on
camel milk, and will contribute to its successful market introduction.

Keywords: Camel milk, fermented dairy products, prebiotics, yogurt, organoleptic.

The importance of this article lies in its exploration of camel milk as an alternative source of
animal protein for human consumption. Camel milk offers unique nutritional properties, including high
concentrations of antimicrobial agents and essential nutrients such as iron, amino acids, vitamins, and
minerals. Understanding the composition and quality characteristics of camel milk yogurt is crucial for
assessing its potential as a functional food product and expanding its utilization in the food industry [1,
p. 10]. Additionally, the study's focus on evaluating different types of starter cultures and their impact
on yogurt quality contributes to the development of optimized production processes. Overall, this
research sheds light on the nutritional value and potential applications of camel milk and provides
valuable insights for both the food industry and consumers interested in alternative and nutritious dairy
products.

Fresh camel milk and camel milk powder are sampled and prepared for analysis according to
GOST 13928. The mass fraction of fat in the milk is determined according to GOST 5867, acidity is
determined according to GOST 3624, and density is measured according to GOST 3625. The mass
fraction of protein is also determined according to GOST 23327. During sample preparation, yogurt
starter cultures from Vivo and Yolactis were used. The organoleptic evaluation was carried out in
accordance with ST RK 1732-2007, "Milk and Dairy Products: An Organoleptic Method for
Determining Quality Indicators,” as well as in accordance with the specifications of Interstate Standard
GOST 31981-2013. Our research included a comparative organoleptic assessment of various types of
feedstock, yoghurts based on camel milk, as well as an analysis of physico-chemical properties.

Recently, there has been an increase in the use of camel milk as an alternative source of animal
protein for human consumption. Camel milk differs from other milk sources due to its high
concentrations of antimicrobial agents such as lysozyme, lactoferrin, lactoperoxidase, and
immunoglobulins. Camels were domesticated around 2000 BC in Arabia, and since then, their milk
has been widely recognized as a nutritious and healthy product. Camels primarily feed on the desert
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thorn "tumbleweed,” which is very rich in minerals and active substances, contributing to the
nutritional quality of their milk. In desert and semi-desert areas, camels were thought to be a sole
source of milk, with dairy productivity ranging from 1000-2000 kg per year.
Camel breeding is prevalent in desert and semi-desert regions, including the Central Asian republics,
Mongolia, Arab countries, and Kazakhstan. The composition of camel milk varies, with Mongolian
bactrian camels producing milk with a higher protein concentration compared to dromedaries [2, p. 35-
40]. The increased bactericidal activity of camel milk is a valuable quality of practical importance.
Camel milk is a healthy drink that is rich in various vitamins (Table 1). The unique composition of
camel milk, including iron, amino acids, phosphorus, calcium, ascorbic acid, vitamin D, sodium,
cobalt, and potassium, contributes to its nutritional value.

Table 1. Vitamin content in camel milk in milligrams

Vitamins Kazak Turkmen Kazakh
h Bactrian Dromedary dromedary
Retinol (A) 0,48 0,34 - 0, 0,40
43
Ascorbic 58,2 547 — 63,5
Acid (C) 79,0
Cobalamin 2,02 2,72 2,34
(B12)
Thiamine 1,50 095 - 1,55
(B1) 1,86
Riboflavin 1,35 0,66 — 1,42
(B2) 1,75

Previous studies have explored the production of yogurt from camel milk, comparing its properties
with cow's milk yogurt [3, p. 22]. While camel milk yogurt exhibited higher titrated acidity, there were
no significant differences in other parameters compared to cow's milk yogurt. However, organoleptic
analysis revealed a preference for cow's milk yogurt among participants. Further research is needed to
enhance the acceptability of camel milk yogurt by incorporating local and desirable flavors. This study
aims to analyze the composition and quality characteristics of yogurt made from camel milk, focusing
on products such as "Dry milk of the company SYDYK" and fresh camel milk. The visual appearance
was evaluated using clean, dry cylinders, and we employed three types of starter cultures sourced from
two different companies, namely Vivo and Yolactis (Table 2, Table 3).

Table 2. Results of the physicochemical evaluation of yogurt samples produced with camel milk

powder
Sample F P L C S T L ° A C
at rotein actose asein NF (%) | S (%) actic SH cidity itric
content | (%) (%) (%) acid (°SH) °Therne | acid
(%) (%) r (°TH) | (%)
VIVO 3 3 4 2 8 1 0 1 2 0
culture ,35 ,68 ,65 ,65 ,82 2,75 ,26 1,82 9,73 ,04
Immuni 3 3 4 2 8 1 0 1 3 0
ty culture 48 ,68 57 43 ,65 2,6 ;301 3,57 4,04 ,03
Detox 3 3 4 2 8 1 0 1 3 0
culture 61 45 63 3 ,69 2,66 ,298 3,45 3,57 ,03

Table 3. Results of the physicochemical evaluation of yogurt samples produced with fresh camel
milk

Sample F P L C S T L ° A C
at rotein actose asein NF (%) | S (%) actic SH cidity itric
content | (%) (%) (%) acid (°SH) °Therne | acid
(%) (%) r (°TH) | (%)
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VIVO 2 2 3 1 6 9 0 3 1 0
starter ,55 ,34 ,92 44 ,35 ,38 ,088 ,34 0,16 ,16

Immuni 2 2 3 1 6 9 0 7 2 0
ty culture N ,59 ,89 ,64 ,86 9 ,183 74 1,03 A1

Detox 2 2 4 1 7 9 0 5 1 0
culture ,64 31 2 71 ,03 A7 ,131 75 477 12

Special attention was dedicated to examining the uniformity of the yogurt texture and ensuring the
absence of turbidity or foreign inclusions. Organoleptic evaluation was conducted to assess the smell
and taste of the yogurt, considering the individual preferences of the tasters (Table 4) [4, p. 12].
Table 4. Organoleptic characteristics of yogurt

The name Characteristics
of the indicator

Appearanc Homogeneous with a disturbed clot, produced using the tank

e and | method. With a broken clot, using a thermostatic production process.

consistency The presence of insoluble particle inclusions characteristic of the
introduced ingredients is allowed.

Taste and Pure, fermented milk, without foreign odors and flavors,

smell moderately sweet taste (when developed with sweetening ingredients),

with the appropriate taste and aroma of the added components

Colour Milky white, due to the color of the introduced components,
homogeneous or interspersed with insoluble particles

Subsequently, we aggregated the points awarded by each taster for every sample, calculating the
average value rounded to the first decimal place (Table 5, Table 6) [5, p. 5].

Table 5. Results of organoleptic evaluation of yogurt samples based on fresh camel milk

The name Vivo Yolactis Yolactis
of the indicator Immunity Detox
Appearance 41 41 3,3
Consistency 4,2 3,5 3,5
Taste and 3,5 3,2 3,1
smell
Color 4,0 4,0 4,1
Table 6. Results of organoleptic evaluation of yogurt samples based on camel milk powder
The name Vivo Yolactis Yolactis
of the indicator Immunity Detox
Appearance 4,2 41 3,3
Consistency 4,3 3,5 3,5
Taste and 4,3 4,3 4,3
smell
Color 4,0 4,0 4,0

The evaluation results showed that the samples obtained from dry camel milk have improved
taste and aromatic qualities. Based on the results of the tasting, it was concluded that these starter
cultures and raw materials from milk powder can be recommended for use in the production of yogurt
based on camel milk. This confirms their potential to create products with high quality and pleasant
organoleptic characteristics. These results can be valuable for producers and consumers seeking
diversity and quality in dairy products. We can safely recommend this product for feeding children in
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kindergartens, schools, hospitals and simply introduce yogurt into the diet for its diversity.
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PAYIIAH I'YJIIHIH IN VITRO KOBEIOIHE KOPEKTIK OPTA K¥YPAMbBIHbBIH 9OCEPI

Kacen /1. M.

Maeucmpaum 2 kypc

7M05102 - «buomexnonozus»

Kamoaxun K.JK.

buonocus evinvimoapvinsiy dokmopul,npogheccop, KP ¥F'A akademuei,
Kazax ynmmuix acpapnvix 3epmmey yHugepcumemi

Kazaxcman, Anmamul Kanacwol

Anparna: Ocimuikrepai IN vitro apKbUIbl KOOEHTY KaXeTTi CHIaTTaManapbl Oap payliaH
COPTTApBIH KbUIAaM KOOEHTY kKoHe cay eCIMIIKTep i UIbIFapyAbIH HeT13Tr1 ofici 0onbIn TadbuIaabl. by
Makaiaga ruopuaTi mai, Gpaopudynaa paymian coprrapsl: JKan Kokro (Jean Cocteau Rose),Padepto
Kayuun (Roberto Capucci Rose), Ixanura (Jalitah Rose) paymanrymngepaiy OymaH KoHe
KOMMEPIFSUIBIK ~ CYPBINITAPBIHBIH ~ KOIIET MaTepHalijapblH  KOOSHTy MakcaTbhlHIa, in  Vitro
MHUKPOKJIOHJIBIK KOOCHUTY TEXHOJOTHICHI KOJIIaHBULABL. Paymanrynaepain KOJIThIK Oypirik Oap OyTak
CEeTMEHTTEpiI MeH OybIHApABIK CErMEHTTEPIH, aCCITHKAIBIK JKaFaaiia CyphINTapbl )KOHE THOPUITI
paylaHryiaepai in vitro karfaiia eHrizy YIIiH OKIIayJam anblHabl. JKcrmnaHTTel 70% stanon (20
CeKyH) oHe 5% HaTpuii runoxigopuaiMeH (5 MUHYT) OHACYMEH CAJBICTBIPFaHAa, 8 MUHYT OOMBI
10% cyTek acKbIH TOTBIFBI €PITIHAICIMEH 3apapChl3IaHIbIpy €H THIMII Oomabl. byl omicTi KogaHFaH
Ke3Jle 9KCIUIAHTTBIH OMip CYPY IIBIFYybl MaKCUMAJIBI O0JIbI skoHe 68,4% Kypansl. Paymanrynaepain
KIIOHJIBIK Ke0eroi ¢puToropmoHaapMen e3reptin moaudpunupienred Mypacure-Ckyr (MC) KOpeKTik
OPTaCBIHBIH OPTYPJIi HYCKANAPBIHIA KY3€Te achIpbUIbl. MUKPOOYTaKTapAbl TAMBIPIAHIBIPY YIIIH 2
mr/in UCK kocbuiran MC opracel naiigananbuiisl. OcblHaai xarnainapaa keoeity ko punueHTi 4-
Ti Kypaabl. byn oHTalnmaHABIpBUIFAH peryiaMeHT AJMaThl aliMarblH OJlaH opi KerajJaHIblpy YIIiH
COHJIIK TUOPUTI JKOHE payIIaHTYJIAEPAIH KOMMEPLUSIIBIK CYPbINTAPbIH €HI13y YIIIH YChIHBUIA IBI.

Tyiiin ce3nep: paymanryi , MUKPOKJIOHABIK KeOeiTy, in vitro, ecy peTTerimrepi.

Kipicne.Conrbr ke3ne KazakcTaHHbIH ipl KajajapblHAa JKaHA KYPBUIBICTAPABIH KeOeriHe
OaiimaHBICTBI CKBeplep, casbakrap, aijesuyiap »KOHE TONTHIK eKIelep KAalbIITacaThlH >KaChLI
aTaHIap/Ibl caTy KOKETTUTIT TysIHIaabl. KoFaMIbIK amaH apapl KeTaaIaHIbIpyFa apHaJIFaH Kepiepie
KBbUTKAH KambIPaKThl JKOHE KAIBIPAKThl aFalliTap KOJJaHbUIAIbl. AFalliTap, COHAAi-aK Tyl COHJIK
OCIMIIKTEPAIH ajlyaH TYpl,O)CTETHUKAJBIK FaHa €MeC, COHbIMEH KaTap Oenriiai Olp MHUKPOKIMMATTHIK
KbI3MET jKacaiJpl. OCIMAIKTEpAIH ecyl MEH JaMybl YIIIH eTe KOJaichl3 KIMMAaTKa OaiIaHbICTHI
(TeMriepaTypaHblH KYpT €3repyi, KYHHIH amTam BICTBIFBI, TONBIPAKTHIH TY3JBUIBIFEl JKOHE BUIFAI
TalIbUIBIFBI) COHIIK OCIMAIKTEPl ©cipre He KaXeT eTell >KOHE OJaH opi Kapail eciMaikrepii
aKKJIMMaTu3anusiay  abaTTaHAblpy  KYMBICTapblH  Kkyprizy.  Celekmuss  JKOHE  TYKBIM
[IapyanIbUTBIFBIHBIH THIMAUIITIH apTThIPY KACYIIANbIK TEXHOJOTHUSHBI MaliJallaHyabl KaXeT eTell,
aTan alTKaHAa MUKPOKJIOHAJIJBI in Vitro penpoaykuuschl. byn onic Oipereil reHOTHUNTEPAl XKbLIgaM
KebOelTyre MyMKiHAIK Oepeni (anmpic OymaHmap, CENEKUMSJIBIK YJITLIep,0MOMHKEHEpIiK dJicTepi
KOJIZIaHy apKbLIbI aJbIHFaH (hopmasap) kKoHE OHJIIPICTErl )KaHa COPTTapTapbl CHTI3Y/ll KEeACIIETEe .
MukpokeOelTy1iH MaHbI3Ibl APTHIKIIBUIBIFEI T€HETHUKAIBIK JKaFbIHAH YKCAaC OCIMIIKTI aily OOJBII
Ta0buTa bl JloCcTYpiti 9ficTepMeEH CalbICTRIPFaH1a OYJ1 OMOTEXHOJOTHSIIBIK 9/1iC (CaHBIpAayKYJIaK JKOHE
OaKTEePUSIBIK KO3ABIPFBINITAP, BUPYCTHIK, MUKOIUIa3Ma JKOHE HEMATOAThl MH(MEKIHSUIBIK aypylapaaH
cay eCIMJIIK alTyFa MYMKIHJIIK Oepeni. MukpokeOenTy oict apkbuibl skbutbiHa 100 000-Te neliin amyra
00mabl, an KoiMri KIOHAapMeH — Tek cout kezeHae 50-100 eciMaik kaHa ana anambi3.Conpaii-ak Oy
KIMMAaTTBIK ~ JKaFjaijapra  KapaMmacTaH Kbl OOHBIHA  JKYMBIC — KYpri3yre  MYMKIHAIK
6epeni.CeneKuusaIbIK MPOLECTIH Y3aKTHIFBIH KBICKAPTY MYMKIHJITI KOHE OPBIHIBI YHEMIEY OOoJIbIm
Ta0ObuTa bl TE€XHONIOTHUSHBIH JKOFaphl YKOHOMHUKAIBIK THIMIUTITT ©CIM Kelle *KaTKaH KOMMEPIIHSUIBIK
CYpaHBICTHI KaHAFATTaHIBIPY. T€XHOJOTUSHBIH KOFapbl SKOHOMHUKAJIBIK KOPCETKIil kenTereH EBpomna
eJIepiHIEe, )KbUT CAUbIHFbI KOMMEPLHUSIIBIK COHJIIK TYJAEP/IIH CYpaHbIChIHA , MUKPOJIOHAIIBIK KOOSHUTY

112


https://gardens.ru/plants/roses/chajno-gibridnie-rozi/roza-dzhalita-rosa-jalitah.html

MexnyHapoaubiil Hayu bl xxypHa1 AKAJIEMUK Ne 1 (251) 2024 r.

omici  apKpUIbl  COHIIK  OCIMAIKTEPAIH  OTBIPFBI3Y  MaTEpUANbIH  JKallail  CypaHbICTHI
KamTybl.Kazakcranaa coHAIK OCIMIIKTEpHAIH JKalmaid KeIlipy MKOHE KOFapbl camajibl OTBIPFBIZY
MaTepuajablH Te3 KOOSHTy OoJiCTepiHe HEri3[eNreH YHeMIl JKOHe oM0eban TeXHOJIOTHSHBIH
YKOKTBIFBIHAH , JIAaHAMAPTHl AU3ailiH JKOHE COHIIK TYJ OCIMIIKTEpiHIH TOBApJBIK COPTTapblH OCIpy
Halap Jambiral, cebebi KeOerIiH KIiMri eHOCKTI Kol KaKeT eTeTiH oaictepi.byn Makana in vitro
MUKPOKJIOHJIBIK KOOEHTYy oiciHe Heri3aenreH. Paymanrynaepinid OyaaHaapbl MEH KOMMEPIIHSIIBIK
COPTTapbIH KOOCHUTYNIH THIMI SIICTEPiH 3ipieyre apHaJIFaH.

3eprTeyain 00bekTisiepi MeH dmicTepi.3epTTey 00BEKTICI peTiHAe THOPUATI Yail (haopubyHaa
paymran coptrapbl; JXXan Kokro (Jean Cocteau Rose),Pabepro Kaywuu (Roberto Capucci Rose),
Jlxanmuta (Jalitah Rose) curmentrepi KosmaHbUiabl.Matepuangap AJMaThl OOJBICBIHIAFBI JKEKE
MEHIIIK XKbUTbDKai OaKIIaChIHAH AJIBIH]IBL.

byn coptTap keneci KacueTTepMeH CUMIaTTaIabl:

Jean Cocteau Rose payman ryni oprama anrania, ryn 80-90 cM-re aeitin eceni ,eni 60 cm
neitin ./luamerpi OoibiHIIA TyIaiH Memmepi anerte 7-8 cM. Tyci - kynarin .byn payman copter 2009
XKbUTBI DpaHIUsIA ©CIpiII

Po6epto Kanmyuun (Rose Roberto Capucci) payiian ryii e3iHiH YJIKEH TYJ MeJIIIEPiIMEH jKOHE
CHKBIPJIBI XOIII HiciMeH Oaypar anmaabl. OHBIH Imap Topi3ai ryiuepi auamerpi mamameH 12-14 cm, an
KAKChl KYTIM MEH aKChl ©Cy >KaFAabIHAa TYa quameTpli 15 cm-re sxetyl mymkin.buikiri - 100-120
cMm-re neitin ecemi. byn payman coprel 2000 sxputel Mtammsna ecipinmi.l'mOpunri mraii ToObIHA
KaTaJIbl.

Jorcanumma (Jalitah rose) payiran rymiHiH KanblpaKTapbl THIFI3,aKIIbLI-KbI3FBIIT OPTACHI
0ap, CBIPTKBI JKambIpaKTapbl >KacelUlgay peHkke wue. JKamblpakmanapAblH HIETTepl HPEKTEreH.
Tocraran topi3ai rynaep. Copt y3imicci3 rymnneHy MyMKiHairine ue. by payman coptst 2006 KbUTBI
Hunepmannusiia ecipinmi.

MUKpOKIOHAIABIK KOOCIOAIH MIHAETTI IIApThl T€HETUKAIBIK TYPAKTBUIBIKTHI TOJBIFRIMEH
CaKTaWThIH OKCIUIAHTTApAbl TMaijanany Oomneinm  TaObutanbl.byn skarmaiiza cabakTaH —IIBIKKaH
MyLIenepaiy OypurikrepiMeH KaMTbUIaabl. KONTBIK acTel OypuIiKTepiH OeJCeHIipyre Heri3aeiareH
MUKPOKJIOHAJ/II KOOEUTY OJICIH KOJIJaHy YIIiH OeJICeHIl BEraTHUBTI ©CIMIIKTEPJIEH KOJTBHIK aCThI
OypuiikTepi Oap TYHIHOIK CETMEHTTEpl TaHAAIAbL.OCKIHAEpAl alablMeH Y3BIHIBIFE 3-4 cM
(dbparmMeHTTEepre Kecuiin, 5-6 MUHYT caObIH/bI €PITIHAICIMEH aFbIH/IbI CYMEH CO/IaH KeiliH OipHelle per
JUCTUIIJICHT€H CYMEH XKYBIJIIbI.

3apapchI3IaHbIPYIbIH OHTAMIIBI PEKUMIH 13/1ey YIIIH OHJEY YaKbIThl MEH 3apapChl3laHAbIPY
areHTTIHIH TYpPIMEH epeKIleNeHeTiH Oip JKoHe €Ki CaThlIbl 3apapchI3aHiblpy HYCKallapbl
KonmaHeUIAbL bipiHmn  skarmaiina oskcrutantrap 10 % cyTeri acKblH TOTBIFBIMEH &8 MUHYT
3apapchl3anablpelabl. Ekinmn  kxarmaiina skcrmantrap 70% ostun  cnuprrinae  20muuyTt, 5%
runoxyiopuainae 20 MUHYT yCTaJIbIH/Ibl.3apapChI3IaHbIpyAaH KeHIH ©CIMIIK MaTepuaibl OipHelle peT
JUCTUIIJICHT€H CyMEH JKybUIbl. AKcerpainbl Oypuikrepi 6ap curmentrep 1-10 cMm kecinni , KeCKiHIep
Mypacure Ckyra KOpeKTiK OpTara OTbIPFbI3bLIIbI.

WNHdexnusnanFad SKCIUIAHTTapAbl CKPUHT dp 3 KYH CaMbIH KYpri3ijaai.3apapchl3aHibIpy
PEXKUMIHIH THIMIUTITT 3KCIJIAaHTTApIbIH MaKCUMAaJJIBI OMip Cypyl ecipyliH 15 ToymiK apajibIFbIHIIA
KaJaranaHpbl.

In vitro ecimaikTepal jxammail KeOeHTy TEXHOJIOTUACHIHAA KOpIIaraH OpTaHbIH KypaMbl
ISyl  pesl  aTKapajbl.bapiblk 3epTeniHeTiH payliaH copTapbl YLIIH JKOFapFbl ©CIMAUIITIH
KaMTaMachl3 €TeTiH omM0Oe0an KOpPEKTIK OpPTaHbl TaHIay MaKcaThlHIa (UTOrOPMOHIAPIBIH SPTYpIl
KOMOMHAIMsIapbl MEH KOHLENUUsIaphl Oap OpTaHBIH S5 HYCKAachl 3€pTTENiHI: HHAOIWI CipKe
KbIKpIBl  (MICK), 6ensununamunonypun  (BAII), wnadtuncipke kpimkpuiel (HCK).baksinay
CTaHJApTTHI peTiHje ropMoHchI3 MC KOPEKTiK opTachl OOJIIbI.

Kecrte 1 - PaymanHblH =~ opTypil  COPTTapblHBIH ~ MHUKPOKJIOHJIBIK  KOO€  CaThICHIHAA
KOJIJaHbUIAaThIH (GUTOropMoH1apMeH Moaudukanusianrad MC KOpeKTiK OpTachbIHbIH KYpaMbl

Bapuant \ KopekTik opTaHbIH Kypambl \
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1 MCI1 + 0,1 mr/m HCK +1,0 mr/n BATI,
2 MC2 + 0,2 mr/mn HCK +2,0 mr/n BAII,
3 MC3 + 0,1 mr/n UCK +1,0 mr/n BAITI,
4 MC + 0,2 mr/n UCK +2.0 mr/n BAII;
5 MCS5 dutoropmoHchI3 (0aKbLIay).

OpraneiH pH  5,6-5,8-re neitin perrenai. OpOip HyckKa YIIH YII PET KaHTaJTaHBLIBII
KacabIH/IbL. DKCIUIAaHTTAPIbl JKapbIKTa (PKapbIK MHTEHCHUBTLININT 5 MBIHIBIK JIIOKC) 16 caraTThIK
doronepuonnen ecipaik. Temneparypa 20-25 °C apansiFeinaa, 70% aya bUFAIIBIIBIFEIHAA OCIPIK.
Kypambiaga 2 mr/n HCK 6ap MC KOpekTik opTajga MUKPOKECIHAUIEPII TaMBIPIaHABIPY KYPTi3ii.
bakputay perinme ropmoHaap KocbuiMaraH MC opTachlH KOAaHAbIK. KeOeHTymiH THIMIUIITIH
Oaranmay 20 kyHHeH KeiH xyprizingi. Kebeiity xosd¢uimenti xaHagan naiiga OoJaFaH eciHIIEp
CaHbIH eCeNTeIiK.

DKCIEPUMEHTTIK JEPEKTEP/Ii ally YIIiH CTAaTHCTUKAIIBIK TaJlayFa apHAJIFaH OaraapiamMaliapIbiH
KOMETIMEH aHaJIu3 KacajbIH/IbI.

Horexxuenep mMeH Tajakbliay. KoHABIK MHKpOkeOeiTy OipkaTap Ke3eHAEpIeH Typaibl op
KaMCBICBIHBIH ~ ©3IHJIK  epekmemkrepi 6ap. KIOHABIK MHUKpOKOOCHTY Ke3eHAepi: KOJIaIbl
OKCIUIAHTTAPAbl TaHJAy , OJIApIbl 3apapcChI3AaHIBIPY JKOHE KOPEKTIK OpTara OTBIPFHI3Y;
MHUKPOKOOEHTY; TaMbIpJaHIbIpY; TONBIPAK >KarJaiblHIa eCylH OakbuIay; >KbLIbDKAH SKarnaliapblH
’KOHE OJIapAbl OTHIPFBI3YFa JalbIH/IAY.

OKCIUTAHTTBI TaHJaraHAa ©CIMIIK TYPIH Jie, KOJJAAHBIJIATBIH MHUKPOKOOCHUTY OJICIH JIe eCKepy
kaxer.Ken xarmaiima in vitro eCIHOUIEpIIH amWKalbIbl, AaKCHJIApJIbl aly YIIiH TYHIHIEPIiH
MEepUCTEMaJIBIK TiHAEplI Oap Tya OypimikTepl KoJmaHbUIaAbl. By yakpIT, >Kamblpakrap, TambIpiap,
KarpIpakiagap >kui KOJAaHbLUIAAbl KaJUTyC TiHIH ally )KOHE OHBI CYCIICH3USI MOJICHUETIHE alHAIABIPY
HEMece MHAYKIUsIIAY YIIiH COMaTHKAIBIK YMOPHOTreHe3 KoJIaHblIbl. HoTexxneHiH coTTiiri kebiHece
3apapchI3aHAbIpy  THUIMIUIITMEH — aHBIKTaNagel. ©OcCIMIIK — MylienepiHiH OeTki  KabarTapsl
olieTTe OaKTepusyiap MEH CaHbIpayKyJiaK CropajapbIMEeH OyJIiHesIl, al 1Kl TiHAep cay OOJIFaHBIMEH,
3aKbIMJIAJIMaFraH O©CIMJIIKTEp CTepUibJl OOJBIN caHauca Ja, MyHJa aOCOIIOTTI CTEPUIBIUTIK OOy
MYMKIH emec.bocaTy THIMAUIITT 3apapChi3aHAbIpy 91ICI MEH Y3aKTbIFbIHAH OeNriun OHOJIOTHSIIBIK
CHUIaTTaFbl KOHTAMUHAHTTapFa OailIaHbICTHI.

OcCIMIK MaTepHallblH KEKe-)KeKe XKoHe XKoHe Oip-OipiMeH OeTTIK Ae3uH(eKuusnay YIUiH
XUMUSJIBIK  peareHTTepi Kojjanblnaael. COHBIMEH Karap, 3apapChl3JaH/Iblpy areHTiH TaHaay
SKCIUJIAHTTBIH €peKIIeNIKTepIMEH aHbIKTanaabl. byn 3eprreyne 613 ermeni Oypuiikrepi 6ap 3 Typai
payIIaHHBIH KEeKe COPTTapblH TYHIHAIK CErMEHTTEepl KOJNJaHbUIIbL. 3epTTey HOTHIKENepl eH THIMII
JKOJIBI CYTeT1 acKbIH TOTHIFBIHBIH 10% epitinaiciMed Oip caThuibl 3apapcebizaanapipy (Kecre 2).

JXyKThIpMaraHaap caHbl KOHE eMip cypy KaOuterti 6ap cabak cermentrepi 10% cyTteri ackblH
TOTBIFBIHBIH €pPITIHIICIMEH 3apapchl3laHAbIpbUIFaH ke3ne 1,3 ece xem 6omabl. DkcrutanTTapasl 70%
STaHOJIMEH 3apapcChI3aHbIPyAaH KeHiH, olap/ibl HATpUH TUIOXJIOPUTIHIE JKoHE TuiciHIe oi 68,4%
KYpapl.

TexHONOruAHBIH KeJeci Ke3eHi ic KY3iHAe in Vitro MUKPOKJIOHJApZbl >Kammail amy yIIiH
KOPEKTIK opTaza ecipy. bapiblk KOpeKTik 3aTTapblH HET131 payllaH TiHAEPIHIH JaKbUIIapbIH ecipyre
apHaJIFaH OpPTa MAKpO KOHE MUKPOIIEMEHTTEP/IEH, AOPYMEHAEpIeH, TeMIp KoHEe KeMipcynap Ke3aepi,
OpraHWKAJIBIK Kocmajapaad Typaabl.)KoHe osapasl in vitro COTTI ©CIpyaiH Herisri (axTopsl
TOPMOHAJABI KypaMbl OOJbIN TaOblIabl. OJETTe KOPEKTIK opTanap payllaHHBIH dp TYpiHE Kypambl
tannanaael. Ctepuibdl skarmaiina payman ecipy Mypacure men Ckyra, lllenka-XwumbneOpanra,
I'am6opra-Osenera (BS), Kiopuna-Jlunoiia,Herra, WPM xone T.6. KOPEKTIK OPTAChIH MaiiaaHa bl
backa kopekTik opTa TaHay 3epTTEY/IH MakcaTTapbl MEH MIHAETTEpiHe Kapal TaHmanaabl. bizmiH
3epTTeyiiepiMizie 06a3aiblK OpTa ecy peTTETiITepiMeH TOJBIKTHIPBUIFAH, dp TYpJi KOMOMHauusiIap
MeH KoHIeHTpanusuiapaa Mypacure-Ckyra ecipy opTachl O0JIIbI.

3epTTeneTiH oOpTa HYCKaTapblHAA KaIyC TeH aJBEHTHBTI OCKIHAepHiH maiiga OO0yl
Oaiikanael.OpTaHblH ~ KypamMbiHAa  (UTOTOPMOHAAPILIH  OoMMaybsl  cabaKk  AKCIUIAaHTTapBIHBIH
MOJIGHUETIHIE Kaulyc Ty3utyiHe okenmdi (75%).AyKCUHIIK acep eTy TYPIHIH ecCy peTTerilTepiHiy
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CaHIBIK OachblM OpTAaChIHIAFbl (DUTOTOPMOHAAPABIH OONYyBl AayKCHHAIK ocep €Ty TYpPIHIH ecy
perrerimrepiHiH 06acbiM Oonybl (2 opTa Typi) HMTOKHMHACPIIH >KOFAphl KOHIEHTPAIMACHI Oap
opTayiapra KaparaHaa KaJurycoreHes/i keOipek Tyasipabl. MoceneH, Mbicaibl, 4:1 kaTeiHackiHna BATT
xoHe HCK duroropmonmapsl 6ap MC opTacklHIa SKCIUIAaHTTapAbl eocipyaiH 20-mbl KYHIHIE
kayurycorenes skuiniri 80% kypanbl, an 3:1 KaTeiHachIHIA Kayutycorenes skuimiri 10% - ra keOeitmi
x)oHe coiikecinime 90% - ra TeH 60mab! (kecte 3).

AliTa KeTy KepeK, ayKCHUHHIH XMUMHUSJIBIK TaOMFaThl KATYC TY3UIyiHE 1€ ocep eTeTiHiH ararl
OTKeH JkeH. artan aiTkaHma, HCK aybicThIpFaH Ke3[e CHUHTCTHKAJBIK ayKCHH (TYpaKThI
KOHIIEHTPAIMsAIa) KaJUTyC CaHbl alTapibIKTail a3asibl. MbIcabl, OPTaHBIH | jKoHE 2 HYCKalapbIHIaFbl
HOTIDKEJIEP/II CaBICTBIPa OTBIPHIN, IIMTOKUHUH MEH ayKCHHHIH KOHIICHTPAIMACHI MCH apakaThIHACHI
Oipneit, Oipak aykcwHHIH opTypii Typiaepinge HCK KaTbickaH Ke3/ie KaJUTyCOTEHE3[iH MaibI3bl
15%.Temenae kepceTiAreHae op TYpii (UTOTOPMOHIAP KOCBUIFAaH KOPEKTIK OpTajJapiAblH IIIiHe
payinaH TUTIHIH MUKpPOKJIOHJAPBIHBIH KOOCHI0iHIH *KoFapbl kepcetkimrine ue 6omnran 0,2 mr/n HCK
xoHe 2,0 mr/n BAIT xocburran MC2 KOpeKTi opTachl OOJIbIN TaObLIIBI.

Kecre 2 - Crepwmmsanus peXUMIiHIH
AKCIUIAaHTTAPBIHBIH OMipIICHIrHE acepi

in vitro KargadplHOA payllaH COPTTapbIHBIH

3apapchI3aanablpy | 3apapchi3IaHibIpy | DKCIO3UIUS 9KCIUIAHTTAp Canbl
ToCcuI arcHTi YaKbIThI CaHbI JKYKThIpMaraH
OMIpIIICH
SKCIUIAHTTAp, %o
Exi caTpuisl 70% 3TaHOI; 20 cek. 43,0+11,2 53,3
3apapchi3aHablpy | 5%  rumoxiopuna | 5 MuH.
HATpHUS
bip catbuibl 10% 8 MuH 34,0+9,7 68,4
3apapcChI3NaHbIpy | MIEPEKUCh
BOAOpOJA
Ecxepmy: * bapnvix copmmap ywin opmawia manoep
Kecre 3 - MC w™oauduxanusiaHraH OpTachIHBIH OPTYpPJl HYCKaJapblHIa cabak

AKCIJIAHTTAPBIHBIH KAJTyCOTE€HE3 KULIIri

Bapuant KopekTik opTaHblH Kypambl KaJTycoreHes >kuiiiri %
1 MCI1 + 0,1 mr/mn HCK +1,0 mr/n BAITI, 40
2 MC2 + 0,2 mr/mn HCK +2,0 mr/n BAII, 25
3 MC3 + 0,1 mr/n UCK +1,0 mr/n BAITI, 90
4 MC + 0,2 mr/n UCK +2,0 mr/n BAII, 80
5 MCS5 ¢uroropMoHchI3 (6aKbLiay). 75

3epTTeyIiH MakcaThbl OacTamkbl ©CIMIIKKE MeHETUKAIBIK YKaFblHaH YKCac payllaH COPTTapblH
KoOelTy OoJFaHABIKTaH, KaJUTyCTap TeHETHUKAJBIK JKaFbIHAH TETEPOTEH Il MaTepras OOJBIN TaObLIaIbI,
COH/IBIKTaH 0JlaH opi  KYMBIC in  vitro Kally  IMpoLecTepiH MHAYKLIHsAIayFa
OarpiTTanrad. HoTmkuecinae,0ec Typil KoJAaHFaH opTaiapblH payllaH IyJIiHIH MUKPOKJIOHJAPbIHBIH
ecyiHe acepiepiH 3epTrereH ke3zne MC2 KOpeKTik OpTa MUKPOKJIOHJaFa ONTUMAJIIbI OOJIBII IIBIKTHI.

KopsbiThiHAbl. COHBIMEH, MHUKPOKJIOHANIBIK KOOEWTy - Oyl OCIMIIKTepJiH BEreTaTUBTI
KOOCIOIHIH >KaHa MEePCIEeKTUBAIBIK 9JICI, OJ TEHETHKAJbIK KaFblHAH OIPTEKTEC, cay OTBHIPFBI3Y
MaTepHaliblH ayFa, Ke0ero KbUITaMIbIFbIHA e O0NyFa, TYKbIM ©Cipy IMPOLECIH KbICKAPTYFa, KbUI
OOlibpIHA KYMBIC KYPri3yre MYMKIHIIK Oepeii, COHbIMEH Oipre OeCIMIIKTEpIl ecipy YIIH KakeTTi
ayMaKThl YHEMICHII.
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bi3aig enxe manamadThl AU3aiH YIIIH KOJJAHBUIATHIH JKOHE TYJI CaTy YIIiH HApBhIKTa payllaH

TYJIEPiHIH AOHIEP] JKOHE TYJI MIOKTAphl TypiHAe KoOiHece mmeT enaepaeH anbiHaabl (I"ommanausaan).
byn moceneni memyniH €H THIMII TOcUIIEpl — OCIMIIKTEpHAiH KeOCIOiHIH op TYypii 3amaHayu
OMOTEXHOJIOTHSJIBIK OICTEPIH KOJIIaHy, aTall aiTKaHaa, iN VItro skacyia yimnagapsl )KoHE pereHepaHT
OCIMJIIKTEpIH ay >KOHE JIe MUKPOKJIOHAIIbI KOOCHTY apKbUIbI OCBI payliaH TyJiH In Vitro-ma ecipy
OMICIH OHTAMJIAHIBIPBITT THIMII OMICIH >Kacay NMPaKTUKAIBIK >KaFbIHAH ©T€ MaHBI3bI OOJIBIN KeJedl.
TeopusiyibIK JKarbIHAH KEJICEK, IN VItro skarmaiiaa paymaHblH 6CyiHe KOPEKTIK OpTaHbIH KYpaMbl KOHE
KOCBUIFaH (PUTOrOPMOHIAPBIH TYpPJEpi MEH KOHIEHTPALMSJIAPBIHBIH OCEpPJIEPiH 3epTTey JKaHa
FBUIBIMU OaFasibl MOJIEMETTED aJIbIHAIBI.
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ONTUMM3AILIUS OBYYEHUA: CTPATETMU PA3BUTHA YCTOMYNBOMN
MPOAYKTUBHOCTHU OJAPEHHBIX JIETEN B ®U3NKO-MATEMATHYECKOM IIKOJIE

Apunoea b.A.

Kn.n., Ka3HY um. Ano-@apadbu
Capcenosa A.A.

Mazucmpanm cneyuanvrocmu
Iledacoeuxa u ncuxonoeus 2 Kypc

AHHOTaALUS

Ha ceromHsAmHMi 1eHb B HalIEld CTPaHE BO3PACTACT KOJWYECTBO IIKOJ C OINpPEACIICHHBIMU
YKJIOHAMU-JIMHIBUCTUYECKHE, CIOPTUBHBIE, MYy3bIKaJbHbIE, (DU3MKO-MaTeMaTH4ecKue H XHMHUKO-
OMOJIOTUYECKOTO HAIpaBJICHHA, YTO B CBOIO OYepelb HAIISAHO CBHUICTEILCTBYIOT 00 YIIydIICHUH
KauecTBa 00pa30BaHUs M YBEJIMYEHUU YHUCIIA OAPEHHBIX JeTel. Hapsny ¢ BBICOKMMM IOKa3aTess MU
OJJAPEHHBIX Y4YalllUXCSd BCTAaeT BOIPOC O ICUXOJO-3MOIMOHAJIBHOM COCTOSIHUM JETEH, KOTOpble
BBIIBIIIIOTCS B (hopMe  IEepeyTOMIIIEMOCTH, TPEBOXKHOCTH, U COLHUAIBHOIO OTYYKICHUS.
OnTtummszanusi oOy4yeHUsl SIBJIETCS BEPHBIM PELIEHUEM IPU OCTPOIN HEXBAaTKE 4acoB JUIS OTAbIXAa U
camMopeajM3alMd y4yallluxcs, a TaKXkKe CIYXUT CpeacTBOM 3((EKTUBHOrO IUIAHUPOBAHUSA MU
pacripeqielieHlil 3aJaHiuy TPU MHOT033JaqyHOCTH. B CBSI3M ¢ 3TUM BcTaeT BOMpPOC 00 YIydIICeHUH
COLMAJIBHON aJanTaliy U MOJIOKUTEIBHOIO SMOLMOHAIBHOIO ()OHA ydallMxcs B LEISIX pa3BUTHS
YCTOMYHMBOW MPOJYKTUBHOCTU OJNAPEHHBIX JETEH.

KuawueBbie ciaoBa: ontumuzanus oOydyeHUs, OJapeHHbIe J€TH, pa3BUTHE YCTOHMUMBON
MPOAYKTUBHOCTH, Y3PPEKTUBHOE IJIAHUPOBAHUE, CTPATETUYECKOE MJIAaHUPOBAHUE, CAMOPETYIUPYyEMOe
oOyueHwue.

[IpoucxoxneHue TepMHHA «yCTOWYMBAs MPOAYKTUBHOCTBY CBs3aHO ¢ Kommccueit bpyHarnann,
noxpasneneaue OOH, coznannblii B 1983 u BHepBble AaBllee ONPEAEICHUE TEPMHUHY «yCTOMYMBOE
pa3BUTHE»: «YHAOBJIETBOPEHHE MOTPEOHOCTEN HBIHEIIHETO MOKOJIeHus, 0e3 yiiepda A BO3MOKHOCTH
OylyIIMX TOKOJEHUH YHOBJIETBOPATH CBOM coOcTBeHHble mnoTpebHocTH» (Komuccus bpynnrnann,
1983). Opranuzamusi 3aHUMAETCS TMPOIECCOM SKOHOMHYECKHX U COLMAIBHBIX W3MEHEHUH 1EJbI0
KOTOpBIX SIBJIETCS oOOecrneyeHHe M KadecTBa JKU3HU JIIOJeH. YCToiuuBas NpPOIYKTHBHOCTH B
o0pa30BaHMM SIBJISIETCSI OCHOBOIIOJIATAIOIIMM  AaCMEeKTOM YycToWuuBoro pasButus. OOpa3oBaHue
BBICTYNaeT KaK MHCTPYMEHT, OoOecreuMBaroIuil Jitofell M cooOlliecTBa IIEHHOCTSAMHU, 3HAHUSIMU U
YMEHUSAMH, HEOOXOUMBIMU JJIs1 HAXOXKACHUS PELIEHUN MPU CIOKHBIX CUTyallUsIX, BCTPEUAIOLIUXCS B
HAaIlleM B3aUMOCBSI3aHHOM MUDE.

3ameTHbIe pedopMbl B 3akoHE «O0 oOpazoBanum» PecnyOnmku Kazaxcran BriepBbie TPOU3OIILIN
B Hauase 2000-X romoB, a CylecTBOBaBIIMM ¢ cepennHbl 1990-X rogoB 3akoH O rocygapCcTBEHHOU
MOJJEpPKKE M Pa3BUTUHU IIKON ISl OfapeHHbIX neTeil (pacnopsbkenue Ilpesunenta PecmyOnmuku
Kazaxcran ot 24 mas 1996r. Ne3002) cTaBUT Le/bIO0 CO3/IaHHE HEOOXOIUMBIX YCIOBUH AJISI pa3BUTHUS
WHTEJUICKTYalIbHBIX CIOCOOHOCTEH W TallaHTa OJAPEHHBIX JAeTedl. UTo 3HaYuT omapeHHoCTh? B
COBPEMEHHOM MHpPE OJApPEHHOCTb pACCMAaTpPUBAETCS KaK HEUYTO HCKIIOUUTENIBHOE, HalpuMep
CyObEKTHBHBIN MOJXOJ] YEJIOBEeKa — «ITH yyalluecsl ofapeHsl, a 3Tu HeT». [lomxon «uenoBek-cpena»
ABJsieTcs OoJiee HETUIHMYHBIM M3-32 €r0 aKIEHTa Ha MOMCKH ONTHMAJBHBIX YCIOBHH, B KOTOpPBIX
y4Yaluecss MOTYT pa3BUTh CBOM TaJaHThl B OofapeHHOCTb. [10BOIS UTOT, B3POCIBIM PEKOMEHIYETCS
paccMaTpuBarh KaxJ10ro peOeHKa Kak TaJaHTIMBOI0, TaK KaK TaJaHT U €CTh MOTEHLUAN, KOTOPBIH MpU
CO3/laHUU HEOOXOAMMBIX ycloBUM, mnepexoautr B onapeHHocTs (P.Irtepenbepr, [Ix./[3Buacon,
«Konuenmuu onapeaHoctu», 2005).

Ha ceronHAmHuN ACHb MONOKATEIbHAS JUHAMUKA aKaJIEMUYECKON yCIEBAEMOCTH BKIJIIOYACT B
ce0si cTparernyeckoe 0O0yueHHe C YCTAaHOBKOM Ha HENPEPBIBHBIM POCT W HABBIKAMM JJISi HABUTAIIUU U
IIPEOJOJICHN HOBBIX 3aiad. B mudpoBoil Bek, korna MHQOpMAIMs JIETKO JOCTYNHA, a 3HAHUS
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IIOCTOSIHHO Pa3BUBAIOTCS, LIEHHOCTh aKaJE€MHYECKON YCIIEBAEMOCTH OCHOBA HE TOJBKO Ha TEKYLIMX
3HAHMUAX U HaBBIKAX yYalIUXCS, HO U Ha HUX CIOCOOHOCTSIX MOCTOSHHO MPHUMEHSTh KOTHUTHBHBIC,
METAaKOTHUTHBHBIE, MOTHBALIMOHHbBIE, COLUATIbHBIE U AMOLUOHAIBHBIE BO3MOXKHOCTU HAa IPOTSHKEHUU
BCceH Xu3HU. B mogo0HO# MUHAMHYECKOW Cpelleé HAaBBIKM YCTOWYMBOW MPOAYKTHBHOCTH OIApECHHBIX
JeTeii OCHOBBIBAIOTCS HA CaMOpPETYIHpyeMoM OOy4YeHHH, UMEIOIee PelIaroliee 3HaueHHe, MO3BOJISA
yYaluMcsl BCEX BO3PAacTOB IPUBHUTH B ceOE XapaKTepHOE KAaYeCTBO CAMOPETY/SIUU KaKk B yueOHOM
IIPOCTPAHCTBE, TAaK U 3a €€ IpeleiaMM, IJie OHU 3aHUMAIOTCSl BHEILKOJBHOM JEATEIbHOCThIO. XOTs
MeAarord MPHU3HAIOT aKTyaJlbHOCTh TOTO, YTO HA TOJOXHUTEIbHYIO YCTOHYMBYIO NPOTYKTHBHOCTH
IpsIMO  BIMSIIOT  HAaBbIKM  OJAPEHHBIX  YYallUXCA  CaMOCTOSITEIbHO  PETyJIupoOBaTb  CBOIO
o0pa3oBaTebHYI0 pPYTHHY, OHa MO-TIPEKHEMY HEJAOCTAaTOYHO U3y4YeHa B  IOBCEIHEBHOU
MEIarOTHYEeCKOM MpaKTHKE, OKa3blBas BIHMSHHUE HE TOJBKO HAa KaueCTBO OOydYeHHs, HO M TaKXe Ha
npodeccHoHaNbHYIO MOArOTOBKY HBIHEHNIHMX M OyAIyHIMX IelaroroB. OTO yOYLIEHHE YKPEIuisieT
HEMpPaBWIbHOE TMPEACTABICHUE O CaMOPEeryasiuu OOy4YeHHs CaMUMHU OJApPEHHBIMH JI€TbMH U
MPEMSITCTBYET €ro MHTETrpalii B 00pa3oBaTeNbHbIN Ipolecc. B cTarbe paccmarpuBaeTcs OTAeIbHBIC
aCTIeKThl YCTOHYMBOW MPOAYKTUBHOCTH M TIOAYEPKHUBACTCSI BAXKHOCTH POJIM IEAAroroB, 00JIaaonInx
HE0OXOMMOW MOJArOTOBKOM M KOMIETEHIIMSIMH, KOTOPbIE MTOMOTYT OJapEHHBIM JETSAM Pa3BUThH B cebe
HAaBbIKU CaMOPETYJISLUU.

boictpomensitonieecs:s  BpeMsi, co3gaHHas ~ UU(PPOBBIMU  TEXHOJOTHSIMH,  [00AJIHHBIMU
U3MEHEHUSMU U MEPENOJHSAIOUMMU MHUPOBOE IPOCTPAHCTBO JOCTOBEPHOW M HEIOCTOBEPHOU
uHpopMarueii, CTaBUT TMepell IIKOJAMU BaXXHYIO 3a/lady: ONpEAENUTh OCHOBHBIC HAaBBIKH,
HEOOXOIMMBIE YUaIUMCsl ISl IPEONOJICHHSI CIOKHOCTEH, C KOTOPBIMUA OHU CTAJIKMBAIOTCS celvac, u
OyIyT CTalKuBarbcsa B OyaylieM. B 3BOMIOLMOHUPYIOIMIEM KOMIIOHEHTE 00pa30BaTelbHBIX MPOrpamMM,
MEXIUCUUIUIMHAPHBIE WIM TaK Ha3blBa€Mble «HABBIKM 21-ro Bekay, Takue KaK CaMOPETYJISLUs,
YCTaHOBKA Ha POCT, TMOKOCTh ¥ HAaCTOWYUBOCTb, IPHOOpPETAIOT BCe OOoJbliice 3HAYCHHE I PA3BUTHUS
KOHIIETIIUU O HerpepbiBHOM 00yueHuu (Kupurnep u CrosiHoB, 2020). AKIIEHT cMenaeTcsi OT IpOCTOro
HAKOIIJICHUS 3HAaHUH K BaKHEHIIel CIOCOOHOCTH yUUThCS, pa3ydUBaThCs U NEPEyUNBaTHCS, CTABIINMU
HeoOXOMMBIMU HaBBIKAMH B MHUpe OBICTPO BO3pacTarolieid WHGOpMAIMi U HOBBIX TexHOJorHil (.
Toddnep, 1990). HccnemoBaHusi TOKA3bIBAIOT, YTO B Pa3BUTHH YCTOWYMBOM aKaJeMHUYECKOM
MIPOJYKTUBHOCTH HABBIK CAaMOPETYJSILIUU Y OJIAPEHHBIX JETEH OCTAETCs BaXKHBIM ITYHKTOM. Y UYUTHIBast
BaXHOCTb CAMOPETYJISIMN 00pa30BaHUs OT PaHHEro MEepHoja JETCTBA J0 Hayajo IIKOJIbHOW KU3HH,
HY)KHO OTMETHTb, HACKOJBKO MMEET pEIIAOLIEe 3HAYEHUE IIOCTOSHHOE IPOJABMKECHHE JTaHHOU
KoHIenuuu. [1ockoabKy HaBBIK CaMOPEryJINpyeMoro o0y4eHUsl He pa3BUBAETCSl HEMPOU3BOJIBHO, a €r0
pa3IMYHbIe KOMIIOHEHTHI HE SIBISIFOTCS MHTYUTHUBHBIMHU WJIM BPOXKICHHBIMH, a Ha000pOT, TpeOyroT
0Cc0o00M MOJAEPKKH, MEAAroru UrparoT (GyHIaMEHTAIbHYIO POJIb B MOJIEPIKKE yUallUXcsl, YTOObl OHU
cranu camoperyiaupyembeiMu nuHocTsMu (Kapnen, 2020; Ileppu, 2013). IIpu koppeKTHOM OCBOEHUU
HOBOTO HaBbIKa 3TO IMIO3BOJWJIO OBl OJApEHHBIM JETAM MpHoOpecTH OoJbllle BpeMEHU MAJis
camopeau3aliy ¥ OTIbIXa, KOTOPOE TaK UM HEOOXOAMM NP HBIHELIHEeW cucTtemMe oOydeHus, Ie ITH
MyHKTHI B IAaHHOE BPEMs BOBCE HE YUTEHBI HACTOAIIEH MPOPHIBHON 00pa30BaTeIbHOM MPOTPaMMOii.
VYyamuxcss penko y4ar 3QQEeKTUBHBIM CTpaTerusiM, a MeJarord 4acTo BKIIOYAIOT B CBOE OOydeHHeE
JIUITH OTPAHUYEHHOE KOJMMYECTBO NecTBeHHBIX cTpareruil (lurnar u brortre, 2018). Kpome Toro, y
MIEIFOrOB MOTYT OBITh HEMPaBUJIbHBIE MPEICTABICHUS O CAMOPETYIUPYEMOM OOyUEHHUH, €ro OLEHKEe U
0 TOM, KOMY BBITOJIHO HaBBIKH camoperynupyemoro oOyuenus (Biuerlein et al. 2023; Lawson et al.
2019). Takum oOpa3oM, HEOOXOAMMO NATbHEWIINE HWCCIENOBAaHUS, YTOOBI M3YYUTh pa3HOOOpasue
cTpareruil OOy4eHMsI CaMOPETryJIHpyeMOoro OOyuYeHHs, HCIIOJIb3yeMbIX IMeAaroraMd B pa3iHYHBIX
YCIIOBUSAX, YTOOBI ONPEAEINTh, KaK 3Ty KOMIIETEHIIMIO MOKHO IIPUBUBATh IMOCPEACTBOM OOyUEHUS IS
MOCTOSTHHOW y4eOHOM MPOAYKTUBHOCTH.

[IpenogaBarenu 3aHMMAaIOT MEPBOCTENICHHOE MECTO B MPOJIBMKEHUU HIEH 00 yCTOWYMBOM
MPOAYKTUBHOCTH U Pa3BUTHUH HaBbIKA CAMOPETYISIIMK y4yamuxcs. [lenarorn MoryT BbICTYNaTh B pojin
MHCTPYKTOPOB, HaBUIAaTOpPOB, CTPATErOB, HOBATOPOB, IMPOABM)KEHIIEB, CTATh POJIEBOM MOJENBIO U
BIOXHOBUTeNeM. Kaxaplii mpenogaBareib paccka3blBaeT ydyamumcs o0 3(PQEeKTUBHBIX CTpaTerusix,
MOMYEPKUBAsI, KaK ATH CTPATErMM MOXHO TPUMEHSTh BO BCEBO3MOXHBIX CHUTyalusix. B ponu
MHCTPYKTOpA YUYUTENs 3aHUMAIOTCS JEeMOHCTpanueidl W OOBbsICHEHHEeM pa3HbIX crpareruil. B ponu
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HABUTaTOpa OHM TOMOTAIOT YYalIUMCS MOHATh, KaKk paboTaeT HaBBIK CaMOPETYINPYEMOro OOy4eHUs
CTaBsl Iiepe]l HUMU JIOCTH)KUMBIE II€JIH, TUIAHUPOBATh CBOM IyTh OOYYEHUS M MIPEOJI0JIEBaTh TPYIHOCTH
(Kapnen, 2023). Takxe mnpenogaBaread MOTYT KOCBEHHO BIMSTh Ha pa3BUTHE YCTOMYMBOMN
NPOAYKTHBHOCTH, pa3padarbiBas 3HAYMMBbIE M AyTEHTHYHBIC 33JaHUs, KOTOpPBIE YYaIIUMCS MOKHO
Oyner wu3yyarTh JJIUTENbHBIC TIEPUOABI BPEMEHH, TEM CaMbIM HMHULUHUPOBATH MPOIBM)KEHUE
camoperynupyemoro oOydenus. [lemaroram cienyer MOCTOSIHHO OBITh B MOUCKE CIIOCOOOB, KOTOPHIE
OyIyT Haibllie MOBBIIATH YPOBEHb CAMOPETYIHPYEMOro OOydYeHHs. DTO MOXKET ObITh MHTETpaIus
TEXHOJIOTHH, SKCIEPUMEHTHI C HOBBIMH METOAaMH OOyYEHHS WJIM aJalTalusl CYIIeCTBYIOIINX TEXHUK
Y METOJIOB.

CoOCTBEHHBI ONBIT WM 3HAHHWS IIE€JaroroB O pPa3BUTUU YCTOHYMBON NPOAYKTHBHOCTH Y
OMAPEHHBIX JIETEW, BKIIIOYAsl ONBIT U 3HAHUS O HABBIKAX CAMOPETYJIUPYEMOT0 OOy4EeHUSI MOTYT BIUSTH
Ha acCHeKThl WX KommeTeHTHocTH. [lemaroru, nemoHcTpupylomue OOMMpHBI HaOOp CcTpaTerui,
METONIOB U TEXHHUK TAKKe MPU3HAIOT, YTO HE BCE yYalIHecs TOTOBBI NPUHATh U MUCIOJIb30BaTh KaKue-
au00 BUABI CTPaTeruii WM METOJOB IPEIUIOKCHHBIMH IEaroraMd, TaK KakK I10JlararTcs
UCKJTIOYUTEIPHO Ha TIOBEPXHOCTHBIE CTpAaTeruu JIMOO0, HA00OPOT, MBITAIOTCA U3MEHHUTH CTPATErHH U
METOIBI B YK€ COCTOSIBUIMXCS U JAIOUIMX pe3ynbTarbl. Kpome Toro, goka3aHo, 4To Neqaroru, KOTopbie
CaMH TPHIEPKUBAIOTCS CBOMX TPABWI MO PAa3BUTHIO YCTOHYMBOW MPOMYKTHBHOCTH, ITOKAa3bIBAIOT
3¢ PEeKTUBHOCTD CaMOPETyJISIIUU, OTMeYasl YITy4YllIeHHe CAMOYYBCTBHS 1 KOTHUTHBHBIX CBOMCTB.
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AO "MEKIYHAPOJHBIH YHUBEPCUTET HHDOPMAIJUMOHHbBIX TEXHOJIOTHUH",
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AHHOTauus: B crarbe paccMaTpuBarOTCs COBpPEMEHHbIE MOAXOAbI K COOPY HAayUHBIX JaHHbBIX
s co3nanus muQpoBeIX mpoduieit yuensix. LnppoBoil mpoduis y4eHOro mpeacTaBiIsieT coOoi
CHCTEMaTU3UPOBAHHBIM HAa0Op MJAHHBIX, OTPAKAIOIIMX HAYUYHYIO JESTEIbHOCTh W JOCTH)KEHUS
uccnenoBarens. OCHOBHOE BHUMaHHE YJEJICHO HCTOYHHMKAM M MeETojaM cOopa JaHHBIX, BKIIOYAs
oubnuorpaduyeckre 0a3bl JAHHBIX, HayYHbIE COLMAJIbHBIE CETH, aBTOMATU3UPOBAHHBIE CUCTEMBI U
1aTOpMbl CAMOPETHCTPALMU U BepUUKAIMH MAHHBIX. Takke aHATH3UPYIOTCS IPEUMYIIECTBA
cozlianust MQPoBbIX NpoduiIel, Takue Kak MOBBIIIEHHE BUAMMOCTH YYEHBIX, YIPOIIEHUE Mpolecca
OLICHKM HAyYHOW JEATENIbHOCTH M CTUMYJIUPOBAaHHME COTPYIHHUYECTBA W OOMEHa 3HaHWAMHU. B
3aKJIIOYEHHE TOAYEPKUBAETCS BaXKHOCTh IIM(PPOBU3ALMN HAYKU M POJb LU(POBBIX Mpoduieil B 3Tom
npotrecce.

BBenenne

B snoxy mudpoBu3zanmum Hayka HE OCTaeTCS B CTOPOHE OT TEXHOJIIOTUIECKUX U3MEHEeHUH. OTHUM
13 KIIIOYEBBIX ACIIEKTOB COBPEMEHHBIX HAYUHBIX UCCIIEI0BaHUN CTaNO co3AaHue HU(PoBbIX mpoduiieit
YYEHBIX. DTH TPO(UIN MO3BOJIAIOT HE TOJIBKO OTCIEKUBATH HAYUHYIO JIEATEILHOCTh UCCIIEI0BATENEH,
HO M crnocoOCTBYIOT Oojee 3(dekTuBHOMY OOMEHY 3HaHMSMH, COTPYAHMYECTBY U MOBBIIICHUIO
MIPO3PAaYHOCTH HAYYHBIX JOCTH)KEHUN. B TaHHOMN cTaThbe pacCMOTPUM COBPEMEHHBIE MTOIXO/IbI K COOpY
HaYYHBIX JaHHBIX U UX POJIb B (POPMUPOBAHUU LIUPPOBBIX MPOPUIIEH YUSHBIX.

Hudposoii npodguib y4eHOro: 4To 3T0 TaKoe?

[Mudposoii npoduiab ydeHOro mHpeacTaBiIseT co0oil cucTeMaTH3MpPOBAHHBIA HAOOp JaHHBIX,
OTPaXXAIOIIMX HAYYHYIO AESITEIBbHOCTh W JOCTH)KEHHUs uccienoBarens. Takod mpouiab BKIHOYAET
nyOnMKalny, TaTeHThl, TI'PaHTbl, y4acTHe B KOH(EpeHLUsAX, a TakkKe JApYrue BHUIbl HAyYHOMH
akTUBHOCTH. OCHOBHOHM LEJIbI0 cO3JaHUsl LHUQPPOBOro mpoduis sBiISETCs OOJErYeHHEe MOUCKAa U
aHaaM3a MHPOPMALUU O HAYUYHBIX JOCTHKEHMSAX, YTO CIOCOOCTBYET Pa3BUTHIO COTPYIHHYECTBA U
0OMEHY 3HAHHUSIMU MEXIY YUCHBIMH.

Metoabl cOopa faHHBIX A1 HHPPOBBIX Npoduiei

1)bubnmnorpaduueckue 6a3pl gaHHBIX: OAHMM K3 OCHOBHBIX HCTOYHHMKOB HAyYHBIX JaHHBIX
ABIAIOTCS Oubnmuorpaduyeckue 6a3pl NaHHBIX, Takue kak Scopus [1], Web of Science [2] u Google
Scholar [3]. OTu pecypcsl npeAoCTaBIsIOT UHGOPMALIMIO O HAYYHBIX MyOIMKAIUAX, IUTHPOBAHUSX,
uHeKcax XHpIla U APYTrUX METPUKaX, MO3BOJSIONIMX OLEHUTh HAyYHYIO MPOJYKTUBHOCTh U BIMSHUE
HCCIIeI0BaTels.

2)Hayunbie couunanpabie cetu: [lnardopmel, Takue kak ResearchGate [4], Academia.edu [5] u
ORCID [8], cranu BaXXHbIMH MHCTPYMEHTaMU JUIS CO3/IaHUS U MOJJIepKaHus HUPPOBBIX Mpoduieit
YUEHBIX. DTHU CETH MO3BOJISIOT MCCIEI0BATEISIM MyOJIUKOBaTh CBOM pabOThl, 0OMEHUBATHCS HIEAMHU U
HaxXOJUTh MOTEHUUAIbHBIX KOJJIEr s coTpyAaHuuecTBa. Kpome Toro, Ttakue miaargopmbl
MIPEOCTABIISAIOT BO3MOXKHOCTh OTCIIEKHBATH METPUKHU, TAKHE KaK KOJMYECTBO IPOCMOTPOB M 3arpy30K
pabor.
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3)ABTOMATH3UpPOBaHHbIE CHCTEMBI cOopa naHHBIX: COBpPEMEHHBIE TEXHOJIOTUH I03BOJISIOT
aBTOMATU3HPOBaTh Ipoliecc cOopa naHHbIX. [IporpammHoe obecrieueHue U alIrOpUTMbl MAIIMHHOTO
00y4YeHHs MOTYT aHAJIM3UPOBATH OOJbINIKE 0O0BEMBI MH(MOpPMAIMH, U3BJIEKAsl JAHHBIC U3 Pa3THYHBIX
HMCTOYHHKOB M O0BEIUHSA UX B €IUHBIN npoduias. Hanmpumep, cucremsl, Takue kak Altmetric [6] u
PlumX [7], cobuparoT naHHblE U3 COLHUAIBHBIX MeEAHWa, HOBOCTHBIX CAaMTOB M JPYruX OHJIAWH-
PECYPCOB, OLICHUBAsI BIMSHUE HAYYHBIX MyOIUKAIMI B IIUPOKOM KOHTEKCTE.

4)Camopeructpanusi ¥ Bepuukanus TaHHBIX: BaXHBIM 3IIEMEHTOM CO3JAHHSI TOYHBIX
uu(poBBIX MpoQuiieH ABISIETCS BO3MOXKHOCTh CAMOPETUCTPALMU U BEPUPHUKAIUN TaHHBIX YYEHBIMU.
[Tnarpopmsl, Takue kak ORCID, mpenocTaBisioT MCCIEAOBATENsIM YHUKAIbHBIE MICHTU(UKATOPHI,
KOTOpBIE OHM MOTYT MCIIOJIb30BATh IS CBA3BIBAHUSA CBOMX HAYYHBIX TOCTH)KEHUUN W MOATBEPKIICHUS
UX TIOJUTMHHOCTH [8].

IpeumymecTBa co3xanus HUPPoBbIX Npoduieil yueHbIX

1)I[ToBbIieHNEe BUIUMOCTH M y3HaBaeMocTu: L{udpoBbie mpouau MO3BONIAIOT yYEHBIM CTaTh
0osee 3aMETHBIMU B HAYYHOM coob1ecTBe. [loTeHnansHpie KoJUIeTy, TpaHToaTeNnu u paboToaaTenu
MOTYT JIETKO HAiTH HMHGOPMAIMIO O HAYYHBIX JOCTIKEHHSIX HCCIIEAOBATENs, YTO CIIOCOOCTBYET
HaJIA)KUBAHUIO KOHTAKTOB U PA3BUTHIO Kapbephl [9].

2)YnpoieHue mporecca OLEeHKH HaydyHOH JesTeabHoCTH: LludpoBbie mpoduim mpeaocTaBisioT
OOBEKTUBHBIE METPUKH, KOTOPHIE MOTYT OBITh MCIOJIb30BAHBI AJIsl OLIEHKH HAYYHOU MPOIYKTUBHOCTHU
U BIUSHUSA. DTO OCOOCHHO Ba)KHO MPU PACCMOTPEHUU 3asBOK HA I'PAHThI, IPOABMXKEHNUHN IO KapbepHOU
JIECTHUIIE U TTpoBeeHUH aTTecTauud [10].

3)CrumynupoBaHUE COTPYTHUYECTBA U OOMeHa 3HaHusAMU: [ludpoBsie mpodmim crmocoOCTBYIOT
pPa3BUTHIO HAYYHBIX CBs3€il, oOjeryas MOMCK MOTEHIMAIBHBIX MapTHEPOB [UIsi COBMECTHBIX
uccnenoBannii. OHM TaKKe CIIOCOOCTBYIOT OOMEHY 3HAHHMSIMH M OIBITOM, YTO SIBIISICTCS BaKHBIM
3JIEMEHTOM Hay4dHoro mporpecca [11]

3akiroyenue

CoBpeMeHHbIE MOAXO0JbI K COOpPY HAay4HBIX JAHHBIX HUIPAIOT KIIOYEBYIO pOJIb B CO3JIaHUU
UGPOBBIX Npoduiieil ydeHbIX. ITH NPOPHIN HE TOIBKO CIIOCOOCTBYIOT MOBBIIICHUIO BUAUMOCTH U
Y3HAaBa€MOCTH HCCIIe[oBaTeel, HO M O00JIerdaroT MpOIecC OLEHKH Hay4YHOH JesATeJbHOCTH,
CTUMYJIUPYIOT COTPYIHUYECTBO U 0OOMEH 3HaHUAMHU. B smoxy nudpoBusanum Hayka cTaHOBUTCS OoJiee
OTKPBITOH M B3aUMOCBSI3aHHOMW, U co37jaHie HU(POBBIX Mpoduel yUeHbIX SBISETCS BaXKHBIM 1IaroM
Ha IIyTU K 9TOMY.
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