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HCCJIEJJOBAHUE PEOJIOTMYECKNX CBOMCTB I'OPHBIX ITOPO/]

3axupoe Kenic Kamapynoi
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bozacanosa Kanooma Kuzamoena

Mazucmp mexuuyeckux Hayx

Hayunwuii pyxosooumens: 3eiimunoea Illonnan bexycucumosna

PhD, u.o. ooyenma

HAO "Kapaeanounckuii Texnuueckuii Ynusepcumem umenu Adviaixaca Cazunosa”,
Kaszaxcman, e. Kapazanoa

AHHOTanus: B gaHHO# cTaThe paccMaTpUBaeTCsl BOIIPOC UCCIIEOBAHMS PEOJIOTUYECKUX CBOWCTB
TOPHBIX TIOPOJI U WX BIUSHUE HA MEXAHHM3M ITyYEHUS IMOPOJ MOYBBI B BHIPAOOTKAX YTOJIBHBIX INAXT.
Oco0oe BHUMaHHE YAENSAETCS OINPEACNCHUIO IUIACTUYECKUX CBOWCTB TOPHBIX IMOPOJ, H3YyYEHHUIO
OCTaTOYHOH nedopMalyii, 4YTO TO3BOJIMT B HEKOTOPOHl CTENEHH YBSA3aTh MPOCTPAHCTBEHHO-
MUHEPAJIOTUYECKYI0 XapaKTEPUCTUKY MOPOJIbI U €€ PEOJIOTHYECKUE CBOWCTBA.

KiroueBble ciioBa: peosiornyeckre CBOMCTBA, ITyYEeHUE MOPO/ MOYUBbI, OCTATOYHAs edopMalys,
nedopMalusi TOPHBIX MOPOJ, TUIACTUYECKUE CBOMCTBA TOPHBIX MOPO/I.

Ou3nuecKue M PEoJOTHUECKUE CBOWCTBA TOPHBIX MOPOA, Yrojl W TIyOMHA HUX OOpyIIeHHs, a
TaK)Ke BEJIMYMHA M XapaKTep paclpeleieHHs] HalpsDKeHUH B MAacCHUBE COCTAaBJISIIOT OCHOBHOMU
KOMILIEKC (h)aKTOPOB, OMPEACIISIONINX YCTOWIHMBOCTD JOOBIYH.

[IpoBeneHne TOpPHBIX BBIPAOOTOK U PpabOTHI MO J0OBIYE MOJE3HBIX HMCKOMAEMbIX NMPUBOMAAT K
W3MEHEHHUIO CYIIECTBYIOUIETO MOl HAIPSKEHUM.

Ecnu pocTt HanpsbkeHUs 3HAUUTETbHBIA M MEePEXO/HbIM, B MacCHBE MPOUCXOIAT CTPYKTYpPHBIE
U3MEHEHHUS, KOTOpbIE MOTYT HapyLIUTh LEJIOCTHOCTh MacCHBa M, CJIEIOBATENIbHO, €ro HECYIIYIO
CIIOCOOHOCT.

BOnm3u npou3BOICTBa U BAAIHM OT HETO HAOIIONAETCS SBJICHUE MEPEMEIICHUsI TOPHBIX MTOPO/T C
HEOJIMHAKOBOM MHTEHCHUBHOCTBIO TpoIlecca.

[ToaToMy HEOOXOAMMO HCCIEA0BATH MOJI3yYECTh OCHOBHBIX THIIOB TOPHBIX HOPOJ B OOJBIIOM
JMarna3oHe TMPWIOKEHHBIX Harpy3ok. VICHbITaHHS TakuX MOPOJ MO3BOJISIIOT MOJYYUTh JJIMHHBIC
KpUBBIE IPOYHOCTH, [0 KOTOPHIM MOKHO NpeACcKa3aTh BpeMs OTEPH HECYyIlel CTOCOOHOCTH MaccHBa,
OKPYKaroIIero MPOU3BOJICTBO.

EcrecTBeHHbIE HAOMIOACHUS TOKA3bIBAIOT, YTO KAXKAOE JUTOJOTUYECKOE pa3Iuyhe HMEeT
MPUCYIIYI0O €My CIOCOOHOCTh IehOpMHUPOBATHCA C TEUEHHWEM BpeMeHH. Tak, TIIMHHCTBIE MOPOIbI
MPOSIBIISIIOT TOJ3y4Yde CBOMcTBAa Ha HeOonbImuX TayOmHax (150-200 M), Ha mecyaHbIX CIAHIAX U
necuanukax (HaunHas ¢ riryouHsl 400-500 M), a B T€X K€ YCIOBUAX TITMHUCTBIC TIOPOABI ONPEACIISIOT
0O0JIBIIYIO TIOJIBUKHOCTD, YEM ITECUAHBIE.

[Tpu OoublIOM CTENeHH BIAKHOCTH TOPHBIX IMOPOA, MPOUCXOIANIEH B IIAXTHBIX YCIOBHSIX,
HaOJII0AaeTCsl MHTEHCUBHOE Pa3BUTHE CHITYyYuX Ae(opMariuii, CONMpOBOXKIAIOIINXCS CYIECTBEHHBIMU
W3MEHEHUSMHU B MEXaHMUYECKOM COCTOSTHUM TOpHBIX Mopoa. CrneaoBarenbHO, (GU3UMYECKOE COCTOSIHUE U
CTPYKTYypHO-(PaKTypHBIE  OCOOEHHOCTH TOPHBIX TIOPOJ  SBISIOTCS  BaXHBIMU  (DaKTOpaMH,
OTPEACNSAIONIMMU WX  HaMpsDKeHHO-Ie(OpPMHUPOBAHHOE  COCTOSIHHME, a Takke HaydaJbHBIMU
rapaMeTpaMu CUCTEMaTU4YECKOTO UCCIIEI0BAaHUS PEOJIOTUUECKUX CBOWCTB TOPHBIX MOPOJ.

H3ydeHne peosorn4ecKkux CBOMCTB FOPHBIX MOPOJ MO3BOJISET MONYYUTh 0ObEMHBIE TapaMeTphl,
HEOOXOAMMBIC JIJISl pacyeTa HanpspKeHHO-Ae()OpMUPOBAHHOTO COCTOSHHSI TOPHBIX IOPOJ, a TaKke
OTpeAeTUTh NpUpoay AedopManuii B HUX.

YuaurteiBas, 9To0 00BEMHBIC JePOpMAIIUN UMEIOT JITUTEIbHbIN nmepuo pa3sutus (1000 gacoB u
Oojee) W 4YTO AJIA TMOJYYEHHs] TPYMIbl JBUKYLIUXCS KPHUBBIX HEOOXOIUMO MPOTECTUPOBATH PSJI
0o0pa3lloB B IIMPOKOM JMAama3oHE Harpy3oK, /s TPOBEIEHHUs SKCIEpUMEHTa He0OXOIMMO
HCIIOJIH30BaTh OOJIBIIIOE KOJIMYECTBO 000Dy I0BaHHUS.
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Bennmumna ocraTtoyHOM gedopManMd B ITHX OKCIEPUMEHTAaX OMNPEACNSeTCS  TOJIBKO
CTPYKTYPHBIMH OCOOEHHOCTSIMH MOponbl. Ecimm 1yid pacdera HMCHosb3yeTcsl HKCHEPUMEHTATIbHO
MOJTyYeHHasl BeJIMUMHA YNPYrod 4acTu JegopMaluu U IUlacTHUeckas (ocrtaTouHas) aedopmanus He
W30JIMPOBaHa, TO B OIpPEJECJICHUE BEIWYMHBI yNpyroid nedopMmalnuu M, CIe0BAaTElIbHO, 0OBEMHBIX
apaMeTpoB BHOCATCS HEKOTOpble OMHMOKU. Pe3ynbTaThl KpaTKOCPOYHBIX M JAOJTOCPOYHBIX
UCIBITAHUN Ha MOJI3y4eCTh FOPHBIX OO/ MpeicTaBiIeHbl B TabnuLe 1.

Tabauya 1. Pe3ynomamosi ucnvlmanuii 20pHulX NOPOO HA NOA3YYECHb

Hom [Nopnas Bpem VYpyras Ocraroun Hedop
ep MOJIeTIH | TopoJia g HaOyxaHs, | gedopmar, as nedopmarus, | Manus
CyTKH g 10° g 10° T0JI3yYeCTH,
g-10°
254 Ilecuannk 16 100 34 44
134 Tlecuannk 8 170 12 8
94 Ilecuanuk 8 115 13 27
64 ITecuansrit 8 132 23 9
CJIaHEll
58 ITecuano- 8 140 22 22
TIIMHUACTHIN
CJIaHEII

Ha pucynke 1. mpuBenensl KpuBble necyaHuka (1), mecdyaHo-TIIMHUCTOrO ciaHua (2),
necuyaHucToro cianma (3), mecyanuka (4), MOCTPOSHHBIE MO PE3yJIbTaTaM KCIIEPUMEHTOB, KOTOPHIE
MIO3BOJIMIIM ONIPECIIUTH TapaMETPhI MOJI3aHuUsI.
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120/

0 2 4 t, cymku

Pucynox 1. 3asucumocms ynpyeoti oeghopmayuu 2o0pHbiX NOPOO 0M 8pemMeHU HAba00eHUs

AHanu3 rpauKoB MOJI3YYECTH TOPHBIX MOPOJI MOKA3BIBAET, YTO MOJI3YYECTh JAJISl pa3HbIX MOPOJT
HE BBITIISAIAAT 0IMHAKOBO. OHaKO HA rpaduKax AJisg BCEX TUIIOB TOPHBIX MOPOJ MOXHO BBIJCIUTH /1BA
nepuona aepopManuu, € OCIA0JICHHEM CKOPOCTH JedopMalvii W TOCTOSIHHOM CKOPOCTHIO
nedopmaruu. Btopas craaus nedopmanuy 3aBepliaeTcs CTa0WIM3alMe 3TOro mporecca Hu
MPEeKpaIIeHueM poCTa MoJIBYYHX AehopMaluii WM WX 3HAYUTEIILHBIM Pa3BUTHEM JI0 YCTPAHEHUS TIPU
YCIIOBUH, YTO HArpy3KH OJM3KH K JAECTPYKTHBHBIM. [locinepHuii MOMEHT XOpOIIO H/UTIOCTPHPYET
rpaduk Moa3ydecTH rnecuyanuka (puc. 2).



MesxayHapoaHslii HayaHbIH KypHaT AKAJTEMUK Ne 1 (251) 2024 1.

g 10°
132

124

116

108
."I‘J

100/
0 2 4 6 8 t, cymku

Pucynoxk 2. I'paghux ceinyyecmu necyanuxa.

[lepuon HeonpeaeaeHHOTO MOI3y4eCTH ECYaHUKOB cocTaBisieT oT 24 10 100 yacoB, nmecyaHbIX
Y TIECUaHO-TJIMHUCTBIX cllaHleB-0T 48 10 158 yacoB, a mecyaHbIX U MECYAHO - TJIMHUCTBIX CIAHIIEB -
oT 48 no 158 yvacos. Habmonenus B TeyeHHE roja MOKaszajid, YTO MEPUOJ MMOCTOSIHHOM MOJI3Y4eCcTH
JUTMHHEE, YeM TIEPUOJ HEOTIPEACICHHOMN MONI3YYECTH U COCTaBIsAET 0KO0JIO 35-40 nHe 111 NeCYaHUKOB
u 20-25 guelt Mg nmecyaHbIX U IIECUYaHO-TIMHUCTHIX CIAHIIEB.

B oOpasuax necyanuka HaONIOAAETCs, YTO MON3y4Yue nedopMalny MpeKpaularoTcss MPUMEPHO
gyepes 45 qHEH, B 00pasiax mecyaHoro U MeCcYaHo-TIMHUCTOTO ClIaHIa-uepes3 29 aHei.

AHanu3upys pe3ybTaTbl KCIEPUMEHTOB, CJIE€IyeT OTMETUTh, YTO MaKCHMajbHbIE CIBUTOBBIC
nedopmaruu (cM. Tabnuiy 1) mpukperieHsl K 00pasiiaM MecYaHruka co 3HAYUTEIbHOW TOPUCTOCTHIO U
BIaXHOCTBIO. Ha 85% paspymaronux Harpy3ok npuxoautcs 44% ymnpyroii nedopmanuu.

CITMCOK UCIOJIb30BAHHOM JIUTEPATYPhI

1. bapon JIL.LU., JloryunioB B.M., Ilo3un E.3. Onpenenenue CBONCTB TOpPHBIX MOpoa. — M.:
I'ocroprexusmat, 1962. - 332 c.

2. Cokonosckwuii B.B. Cratuka ceimyueit cpensl. — M.: I'octexuznat, 1954.-276¢

3. Xapxyta H.4. Peonornueckue cBoiicTBa rpyHTOB. — M.: ABTOTpancusar, 1961. - 63 ¢

4. babxoB B.®., I'epOypt-T'eitboBuu A.B. OCHOBBI TPYyHTOBEJICHHS 1 MEXaHUKH IPYHTOB. — M.:
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TAY KbIHBICTAPBIHBIH MACCHUBIH/E KOT'APBI
TAY KbICBIMBIH TOMEHJIETY

3axkupoe Kenic Kamapynwl

2-wi Kypc Mazucmpanmol

byzenoaee /[ynam bekmypamoesuu

2-wi Kypc Mazucmpanmol

beiicenos /layipracan Fanuyno

2-wi Kypc Mazucmpanmol

ooinkac Caevinos amuvinoazvl Kapasanow Texnuxanvix Yuueepcumemi
7TM07203 «Tay-ken ici» mamanOvi2bl

Kaszaxcman, Kapazanowl

Anparna: by Makanana tay KbIHBICTAPBIHBIH MaCCUBIH/IC YKOFAphl Tay KbICHIMBIH TOMCHICTYTE
Y3apThUIFaH KyMYJIATUBTI 3apSAATHIH KapBUIBICHIH JKOHE Tay KBIHBICTAPBIH CYMEH aXbIPaTy o/1iCTEpiH
KOJITaHy Macesieci Kapasipl.

Kaparanael kemip miaxramapbeiHIa Ka30a ydacKelepiH JalbIHAAyAbIH MEIHKCI3 CXeMallapblH
KOJITAHYBIH €0yip KejieMiHe OalIaHbICThl KalTa NaiaiaHblIFaH Ka30aaapapl KaabllThl MaiaanaHy
KardalblHIA CaKTay J>KOJIApbIH 13[EYIiH WIYFbUT KaXKETTUIr TybslHAAWAsl. by, ocipece, Herisri
MIATHIPABIH KYIaybl KHUBIH JKBIHBICTAphl Oap KabaTTapra KAaThICTBI, OJApABIH YJIKCH aylIaHaapia
OHJIIPIITeH KEHICTIKTEe KAThIl KalIybl MIATBIPABIH JKBUDKYBIHBIH €II9yip Melmepine, Ka3oamapabl
OeKiTyre KyKTeMeJepAiH apTyblHa KOHE TOIBIPAKTHIH KOTEPLIYiHIH KapKbIHABLUIBIFbIHA OKeIeai. Ochl
Tepic (akToprapablH OipiIecKeH KOpiHICI HOTHIKECIHIE Ta3apTy KEH)KAPBIHBIH CaKTallFaH OHJIpici
keOiHece OekiTneHiH aedopMaIusChIMEH alraTThIK JKaFdaiFa Kejeal jKOHE KON »Karjaaia KablHa
KEJTipyTe >KaTImanpl.

Kaiita naiinanaHeiiaTelH KazOanapIel CaKTay MaKCaThIHAAa MbIHAIAl OelceHmi Tocuimepai
naiianany YCHIHBUIAJBI: YHFBIMAIBIK CaHBUIAY JKOHE >KApBUIFBIII 3aTTapibl TYCIpy, COHIaii-aK
TopIenabIK Kecy. Tebeci Oy3bUIMaThIH KabaTTapasl OHACY/Ie 0T¢ THIMJII Kypall-OyJI IIaThIPABIH TYCY
MOJIIIEePiH a3aiThI KaHa KOMMal, COHBIMEH KaTap TOIBIPAKTHIH TYCYIH a3aiiTyra MyMKIHAIK OepeTiH
TOpIIENATIBIK Kecy ofici. Anaiaa, MmyHnai Ty xeipeiMaap 120 MIla-Fa aeitin kpicy OepikTiri 6ap Herisri
IIaTHIP/AA TOPTEIAIBIK KECYl KOIIaHy TOKIpHOECIHEH jKacalFaHbIH aTal OTKEH KOH.

Herisri Te0e »XBIHBICTAPBIHBIH THIPOJWHAMHUKAIBIK cTpaTuduKausicel Herizinae BoctHUU
KacaraH OarbITTalFaH (PEKHHT oJ/ici Ha3ap ayJaapapiblK. YHFbIMalapJarbl OacTamnkbl KapbIKTap
apHaibl KeCy KypaJbIMEH acajaJlbl, OHbI )Kacay JKOHE MaiiiajJaHy eTe KHbIH.

Ocpl Macenenepi menry YIIiH )XYMbIC YHFbIMAJIApbIH/Ia OPHAJACTHIPBIIFAH CajMaFbl OOMBIHINA
0,5-1,5 Kr marblH KyMYJSITHBTIK 3apsATHI JKapy apKbUIbl OAcTalKbl >KapbIKTapAblH Maiaa OoybiHA
HET13/IereH MAaThIPBIH OepiK JKbIHBICTAPBIH OY3YBIH >KapbUIFBIII THPABINKAIBIK 9JIIC1 Kacall bl

bacTankpl jkapbIKIIaK Maiaa OONFaHHAH KEHiH YHFBIMAaHBIH OChl YYacCKECiH repMeTH3alusiay
KYprizizieni, coma KediH CyWbIKTBIKTEI YHI' TUNTI cOopFblnaH KoOrapbl KBICBIMIBI KYOBIP Kypambl
apKBUIBI aliiay, SFHU HET13T1 MIAThIP JKbIHBICTAPBIHBIH THAPABINKAJIBIK )KAPBUTYBI KY3€Tre aChIPhLIAIBL.

BacTankpl KapbIKIIaKThl KaJIbBIITACTRIPY YIIiH 1-cyperte kentipinreH K3 OOMIBIK KyMyJISITUBTI
3apsi/IBIHBIH TU3aHHbBI )KaCaJI bl
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Cypem 1. JKunakmanzan 3apaomuiy Ou3ainsl:

1-pe3ucto-Ty3 KOpmychl( JKeHi); 2-KyMyIsaTHUBTI MyHKbIp; 3-I113M Hemece ca3 Oanmibik; 4-ararn
TBIFBIH; 5-OypaHna; 6-3JIeKTPOJETOHATOP; 7-3JEKTP ChIMIAPHI;

8-K3 3apsinpr; 9-6arpiTTaymibl 6ac; 10-cTomop

KyMynaTuBTIK 3apsii YHFBIMAHBIH KEH)XKAapblHA Kypama KapaKIIbUIapAblH KOMETiIMEH KOJMEH
JKETKI31Ie1 )KOHE YHFbIMaZa KyMYJISITHBTIK IIYHKBIP Ka30a OCiHEe mapajuiesib OaFbITTalaThIHAAN eTil
OarbITTananbl. JKapbuiblc KaOAaTTRIH TOIBIpAFbIHA KEHXKApIApAbl OpHATY Ke3iHae xkyprizinmi. Tycipy
VHFBIMAJIAPBIH YTBHIMIBI TOCEY MAaKCaThIHAA Y3BIHABIFBI 25 M, 75°0yphIlmeH apHaiibl Oapriay
OyprbUTaHIbl. O3€KTi 3epTTey HOTIIKENEpil OOMBIHINA QJICIpETeH KOHTAKTUIEPIiH OpHAIACYbIH aHBIKTAY
Ke3iHJIe TycipiiMereH YHFbIMalapabl Tecey mapamerpiepi TaObuiasl. COHBIMEH Karap, LTyl
KBIHBICTAp TAKTACHIHBIH HWITYy MIAPTTapbl Ja ecKepurai. YHFbIMa Ka3z0a OOWBIHIAFBI HETi3rl IIATHIP
KBIHBICTAPBIHBIH TaOUFU KyJlay Ka3bIKTHIFBIHIA OYpFbUIAHAIBI, all OHBIH Y3BIHIBIFBI 0OacTamKbl
KapBIKIIAK KaOaThIHBIH OMIKTIri OOWBIHIIA OpHANACYBIMEH, NeMeK, K3 KyMyJSTHUBTIK 3apsIbIMeH
aHBIKTANaAbl. CYJbIH KBICHIMBIMEH JTaMUTBIH OacTamKbl >KapbIKIIAKTHIH ChIHY OeTi MaKCHMalbl
CO3BUTY KEpHEYJIEPiHiH aliMarblH/a, SFHU HiTy KaOaThIHBIH JKOFapFbl KOHTYPbIHA YKaKbIH OpHAIACYbI
Kepek (cyper 2).

Cypem 2. Tycipy ynzelmanapwin caiy cxemacvl MeH napamemp.iepi:

1-Tycipy yHFBIMaaphl; 2-)KWHAKTaJdFaH 3apsj; 3-0acTamkpl KapbIKNIakK; 4-ChIHY Oeri; 5-
oncipereH OaitiaHbic

YHrpIManap apacbiHIarbl KambIKTRIK BoctHUU  Toxipubecine cyiieHe OTBIpHIT 8 M
KaOBLIJaHIbI, coaH KeiiH 12 M-Te neliiH ocTi.
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Kecme 1. ¥nzvimanapowvt mocey napamemp.epi
YHFpIManapbiH YHFpIMaNapbplH HOMIpJepi
napamerpIiepi | ] '
¥3BIHABIFBI, M ‘ ‘ ‘

22 137 (37 |35 |30 |32 |30 |40 |30

Huamerp, Mm
6 6 6 3 3 3 9 9 9
Tyuapipy Oypeiisl, ° 1 1 '
5 5 5 5 5 0 0 5 5
YHFbIMaNap apachIHIAFbl - .‘ .‘ ‘
KAIIBIKTEIK, M 2 2 2 7

Ocsl TexHoONOrHs OolibIHIIA O6apibiFbl Oec yHFbIMa el (NeNe 3,4, 5, 6, 7). No 1 yHreimana
KUHAKTAJIFaH 3apsj Kapbuiael, Oipak aifay sxyprizuimeni. Ne 2 yHFbIMaga KyMYJISTHUBTI 3apsaThl
KapMmail ppeKuHr opeKeTi jkacaybl, ajl 8 )koHe 9 YHFbIMaap TEXHUKANBIK ce0CNTepPMEH OHIEIMETEH.

K3 ’xoHE THIPABIHMKAIBIK ChIHY PEKUMIHICTI CYWBIKTHIKTBIH KYMYJISTHUBTI 3apsATapbIHBIH
rapamMeTpiiepi 2 KecTeae KeNATipUIreH, OHBIH 1IIHAEe CYUBIKTBHIKTBI ali/lay yakbIThl 5-TeH 15 MUHyTKa
NeiiiH OoNFaHbIH Kepyre Ooiajbl. OChl KE3€HAE Tay >KbIHBICTApBIHBIH MaccuBiHe 1,5 M3 neilin
CYMBIKTBHIK KYHBUI/IbI, Ty KbIHBICTAPBIHBIH (PPEKUHT1HIH 2-3 CaThICHIH/A.

Kecme 2. ¥K3 xcone may HcolHbICMApPbIHbIY, CYMEH axcolpamy napamvempJiepi

K3 3apsgappiMeH CyabiH YHFbIMaTapIbIH HOMIpJIepi
napameTpIiepi ] ;
3apsiATHIH CaJMarbl, KT l [
,6 ,6 6 6 6 9
3apsAAThIH Y3bIHBIFbI 1 [
2 8 4 4 4 4
Aliiay yakpITbl, MUH ] !
0 B &) 2
Cymen aXbIpaTy .‘ .
KbICBIMBI, MITa 8 8 7 7 8 5
Cymen aXbIpaTyaaH .‘ .‘ 10-ra
KEHWIHT1 KBICBIMHBIH TOMEHJCYI, 8 3-15 |0 0 5 neiin
MIIa

CyMeH axbIpaTyFa JKeTKEHre JIeHiH jKoHe ChbIHY OeTi JaMblFaH Ke3je aiinay Kes3iHae CYHBIKTHIK
KBICBIMBIHBIH ©3repy auarpammachl 3 cyperte kepceTuireH. KapacTelpynaH OHBIH THIFBI3IAFBIIINECH
IIEKTEJIreH YHFbIMA yYacKeciHIeri 0acTamnkpl JKapbIKIIaFsl 0ap *KOFapbl KbICHIMJIBI KaMepalaFbl KbICHIM
Oipringen 17-18 MIla GonaTeiH ppeKUHT KbICBIMBIHA JCHIH KOTEPUIETIHIH Kopyre 0onanbl. AifTa KeTy
KEpeK, OChbl MOHIe XETKEeH[e, CYHBIKTBIK aifijlaFaHbIHA KapaMacTaH KbICBIM TYPaKTbl OOJBIN KajaJbl.
byn KyMymnsSTUBTIK ocep €Ty alMaFblH CYMBIKTBIKIIEH TOJTBIPY, OacTamkbl KapbIKIIAKThl KOpIaIl
TYpPFaH J>KbIHBICTApFa CYHMBIKTHIKTBI cy3y, K3 3apsapl jkapbulFaH Ke3[e KyMYJSTHBTIK arbIHHBIH
KO3FaJIbIChl HOTH)KECIHJIE Taiiia OOJFaH MUKpOKApBIKTAp ailMarblH TOJITBIPY MpOIECc Kypim
KaTKaH/IbIFbIHA OallTaHBICTHI.
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P, Mla
207

o/
2 / N

| I 1 |
T I T 1

T2 T4 6 T8 10
f, MUH
Cypem 3. Toobe >coinvicmapuvina aioay Kezinoe cyiblKmulK KblCbIMbIHbIH
032epy ouazpammacot

Tebe KbIHBICTAPBIHBIH THUAPABIMKAIBIK JKapbUTybl Ke3inie KbIchIMHBIH 10-15 Mlla-ra neiiin
KYPT TOMEH Iey1 Oalikaajbl, COMaH KeHiH OHbI 3-4 MUHYT 1IIIHE OCHI JICHTeH/Ie TYPaKTaHIbIPaIbl.
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PhD, u.o. acc. npogeccop xaghedpwi cnopmusHuvlx uep Axademuu mypuzma u cnopma
Kaszaxcman, Anmamer

AKTyanbHOCTh. CIOPTHUBHBIE JOCTHKEHUS TPEOYIOT OT CIOPTCMEHOB IPOSIBICHUS BBICOKUX
(yHKIIMOHATIBHBIX BO3MOXKHOCTEH opranuzMa. C yBeIMYeHHEM MHTEHCUBHOCTU COPEBHOBATEIbHOU U
TPEHUPOBOYHON JIEATEIIBHOCTH TpPeOOBaHMS CTAaHOBATCS elle BbIle. Bbicokue (yHKIMOHAIbHBIE
BO3MOXXHOCTH OpraHHU3Ma IMO3BOJISIOT CIOPTCMEHY 3(PQEKTUBHO MPE0/0JieBaTh TPEHUPOBOUHBIE U
COpPEBHOBATEJIbHBIE HArPY3KH JUUIS JOCTH)KEHUSI HAUBBICILIUX PE3yJIbTATOB [1].

@dexToBaHUE SBISETCS CUTYallMOHHBIM BHUIOM CIOPTA, OTHOCSIIUNCA K €IUHOOOpCTBaM,
XapaKTEepU3YIOLIMICS BBICOKOM IUHAMUYHOCTBIO [BHKEHHH, CII0)KHOM KOOpAMHALMEH, BBICOKUM
SMOLIMOHAJIBHBIM HAIPsDKEHUEM B YCIIOBUSAX OTPaHMYEHHOM IUIOMIAJM M B paMKaxX OTBEACHHOIO
BpeMeHU. boibloe 3HaueHne B (PEeXTOBAaHUMM MMEET Pa3BUTHE BCEX IBUraTeNbHBIX CIOCOOHOCTEH,
KOTOpBIE UMEIOT CBOIO ClieUu(UKY JJi1 JaHHOTO BHJIA CIOPTAa: CKOPOCTHO-CHIJIOBBIX CIIOCOOHOCTEH U
OBICTPOTHI JBUTaTEIbHOW pPEaKLUH, JOBKOCTH, TMOKOCTH, obOmeil u BbiHOCHMBOCTH [2]. IlosTtomy,
YUUTBIBas (PYHKIMOHAJIbHbIE BO3MOXXHOCTH OpraHuM3Ma IMpU IUIAHUPOBAHUM TPEHUPOBOYHOU
NeSITeIbHOCTH B 3TOM BHUJE CIHOPTA, MOXET MO3BOJUTH APPEKTUBHO HPUMEHITH TPEHUPOBOUYHBIC
CPEJICTBA M METO/JIbl, @ TAK)KE MOBBIIIATh YPOBEHb MOATOTOBIEHHOCTH CIIOPTCMEHOB JJISl TOCTHKEHUS
HaUBBICIIUX DPEe3yibTaToB. BO3HHMKaeT HEOOXOAWMOCTh IIyOOKOTO HM3Y4YEHMS TEXHHMKO-TaKTHYECKOU
MOATOTOBKM, TaK M M3y4eHHE (YHKIIMOHAIBHBIX BO3MOXHOCTEH OpraHu3Ma B JIaHHOM BHJIE CIIOpTa
[3].

B coBpeMeHHOIl HaydHOH nuTEpaType 3aTparMBaloTCs CIEIYIONIME aKTyalbHblEe MPOOIeMbl
COBPEMEHHOro (DeXTOBaHMS, B YHCJIE KOTOPHIX: Pa3BUTUE CIEIHUATbHBIX (U3NYECKUX KauyecTB;
COBEPUICHCTBOBAHNE CUCTEMbI KOMIUIEKCHOTO KOHTPOJIS 3@ MOJITOTOBIEHHOCTHIO (eXTOBAIbIIKKA (€10
(YHKIIMOHATIBHBIX CUCTEM, JIBUT'aTEIbHBIX CIIOCOOHOCTEH, OMOMEXaHUKH JBH)KEHUH ).

B Hacrosel craThe ONMCAHO HCCIIEOBAaHUE LEJbI0 KOTOPOTO SIBISETCS TEOPETUYECKOE U
SKCHEpUMEHTaIbHOE 000CHOBaHME J(P(PEKTUBHOCTH METOJUKH Pa3BUTHS  BBIHOCIHUBOCTH, Y
¢dextoBanbUKoB 14-17 et Ha OCHOBE yueTa UX (QYHKIIMOHAJIbHBIX MTOKa3aTeNeH.

O0beKTOM HcCIeJOBAHUS SIBIJIOCH Pa3BUTHE CHEIMAIbHON BBIHOCIMBOCTH Y (PE€XTOBAIBIIUKOB
14-17 ner.

JUis JOCTHIKEHHs! TOCTAaBICHHOM LeTM M TMPOBEPKH HAIed TUMOTe3bl, ObUIM IOCTaBJICHBI
ClIeAyIOUIMe 3aJa4u:

1. TpoBenen TeopeTHUecKHUil aHAIN3 HAYYHO-METOAMYECKUX PAOOT OTHOCHTENBHO MPOOIEMBI
WCCIICZIOBAHMS, 3aKIIIOYAONIeics B HECOOTBETCTBUM (PH3MUECKOW MOJATOTOBKU (PEeXTOBAIBIIUKOB
COBpPEMEHHBIM TpeOOBaHUSAM BHJA CIOPTA, TAK)KE OTHOCUTEIBHO aKTyaJIbHBIX MCIIOJIb3yEMbIX CPEJICTB
Y METOJIOB Pa3BUTHS CIICIIUATIEHON BRIHOCIUBOCTH (PEXTOBAIBIUKOB.

2. OLeHEHbBI KCXOIHBIE JAHHBIE CIIENUATbHOM BEIHOCIMBOCTH Y UCIIBITYEMBIX (DEXTOBAIBIINKOB.

3. PazpaboTana METOMKY Pa3BUTHsl CHENUAIBHON BBIHOCIUBOCTH, B COOTBETCTBUM C M3YYEHHON
U TPOaHATU3UPOBAHHON JIMTEPAaTypol, a TakKe B COOTBETCTBUM C IOJYYEHHBIMH HCXOTHBIMHU
JTaHHBIMH.

4, DkcrepuMeEHTaNBHO TpOBepeHa d(PPEKTUBHOCT Pa3spabOTaHHOW METOAMKH, I Pa3BUTHS
CTIEMATIbHON BEIHOCIMBOCTH (DEXTOBAIBIIUKOB B TIOATOTOBUTEIHLHOM MIEPHOJIC.
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MeTtoapl ucciief0BaHMA: ISl PEIICHUS TOCTABICHHBIX 3a/1ad WCIOJIH30BAHBI CIIEAYIOIINE:
aHAJIM3 HAYYHO-METOJMYECKON JHMTepaTyphl, (QYHKIHOHAIbHAS JIHATHOCTHKA, IIEJIarorH4ecKoe
TCCTI/IpOBaHI/Ie, Henarornqecmﬁ& BKCHCpI/IMeHT, METOAbI MaTeMaTH‘ICCKOﬁ CTaTUCTUKU.

Uccnenoanue npoBoaminock B nepuof 2023 — 2024 rr. v BKIIOYAIO CISAYIOMINAE TAIbI:

— Ha TEepBOM dTarne ObUI MPOBEICH aHaIN3 HAYyYHO-METOIWYECKOW JUTEepaTyphl KacaTeabHO
TEMBI TTOCTPOCHUS TPEHHUPOBOYHOT'O IPOIIECCa M OpraHU3AIMKH TPEHHUPOBOYHBIX HArPY30K B CHCTEME
TOJIMYHOTO IMKJIA IOATOTOBKH CIIOPTCMEHOB ((eXToBaNbIIMKOB) [4, 5], HEOOXOAUMBIX TpeOOBaHUI K
(bu3nUecKUM KavyecTBaM M CHCTeMaM opranusMma B (exroBanmm [6, 7, 8, 9, 10, 11, 12]. B mauusIit
MepHoJ] Takke ObUTa MPOBEJCHA NMEPBUYHAS 3aMKCh MOKa3aTelied ¢ YaCTHYHBIM HCIIOJIb30BAHHEM
yKa3aHHBIX TECTOB W 0Opa0OTKa IMOJYYCHHBIX TAHHBIX C TMPEABAPUTCIBHBIMU 3aKIIOUCHUSIMH IS
JATBHEUIIIETO TIOCTPOSHUSI METOTUKHU IO Pa3BUTHIO (PU3UYECKHUX Ka4eCTB (PEeXTOBAIBIINKOB.

— Ha BTOPOM 3Tall€ HaMH OBLT IIPOBEACHO IICPBUYHOC HUCCICAOBAHUEC MEPE] SKCIICPUMECHTOM C
MNPUMCHCHUCM BCCX YKA3AHHBIXTCCTOB,

— Ha TpECThEM pa3pa60TaHa H IOpHUMEHCHA MCETOJMKa II0 Pa3sBUTHUIO BBIHOCIUMBOCTH
(bGXTOBaJIBH_[I/IKOB, IMMPOBCACHO 3aKIIOYUTCIIBHOC UCCIICAOBAHNC ITOCJIC SKCIICPUMCHTA.

— Ha 4YCTBEPTOM IOTalC IMPOBOANIIACH o6pa60TKa IOJYYCHHBIX JaHHBIX C IIOMOIIbBIO
CTaTUCTHYCCKHUX MECTOJ0B.

— Ha ITOM JTaIle TOABOIIUCH UTOTH IMPOBEJICHHOTOTIEIar OTHYECKOTO SKCIIEPHMEHTA.

PesyibTaTrhl:

1) Ilo pesympraTam TecTupoBaHus ¢ mnoMolubto crneuupuyeckoro tecra FET, nannbie
IKCIIEPUMEHTAILHOM TPYIIIBI HECKOJIBKO MPEBOCXOAAT JIaHHBIE KOHTPOJIBHOM, HO TAHHBIC OTIMYUS HE
UMEIOT CTaTUCTHYECKOW 3HAYUMOCTH, KaK MO0 BPEMEHH BBINMOJIHEHHS TecTa, Tak U o YCC Kk KoHIy
TEeCTa.

2) Mo wcXOmHBIM TMOKA3aTeNsIM S-CEKyHTHOTO TECTa OINEHKHM MOIIHOCTH MBI BEPXHUX
KOHEYHOCTEH, OOHapy»XEeHbl CTATUCTUYECKH HE 3HAYUMBIE OTIWYHS MEXIY SKCIEPUMEHTAIBHOU U
KOHTPOJILHOHU TPYIIIIaMH, TIe BTOpasi YCTYIAET IO MOKa3aTelsIM.

3) [lo pe3ynbTaTam MpeaCTaBICHHON METOIUKH Y SKCIEPUMEHTaIbHOU TPYMIBI HAOIIOAATUCh
CTaTUCTHYECKH 3HAYMMBIC IIOJIOKUTEIFHBIE HM3MEHEHHUS B TIENArOTMYECKHX TECTaX, OTPAKAOIINX
CKOPOCTHO-CHJIOBYIO HAlpaBJIEHHOCTh BO3JICMCTBUS METOJIMKU. A Takke, MO TectaM BuHreir,
cradbwiorpaduu, npode Pydre, y KOHTpOIBHOUN Tpynmbl HAOMIOAAINCH OTPHIIATEIILHBIE U3MEHEHHUS,
TOTJa KaK y SKCIIEPUMEHTAILHON IPYIIIBI JaHHBIE TTOKA3aTeNId COXPAHUITUCH.

OCHOBHBIMH  BBIBOJAAMHM JAHHOTO WCCIICIOBAaHMS SIBISIETCS TO, YTO TPEHHUPOBKH C
OTATOIIEHUSIMU (B BHJI€ TUMHACTHMYECKHUX JIEHT) W HWHTEPBAIbHBIE TPEHUPOBKH B COYETAHUU C
TPEHUPOBKAMHU 10 (HEXTOBAHHWIO BIHMSIM Ha IMOJJCpKaHWE aHA’POOHBIX W a’dPOOHBIX ITOKa3zaTesei
AKCIIEPUMEHTAIBLHON TPYyNIbl. B MpoBeIeHHBIX HAMU MPEIBITYIINX UCCIETOBAHUSIX, KOTOPHIE BBIILIN
3a paMKH 3TOH PaboOThI, 00CYXIAIOCh TO, KaK YHPa)XHEHUS BBICOKOW MHTEHCHMBHOCTH BIIMSIOT Ha
KOMIIO3UIIMIO TeNla, a TaKXKe, KaK MOKa3aTelu JIeMOHCTPHUPYEMOH CIIOPTCMEHAMU MOIIHOCTH TECHO
CBSI3aHBI C MBIILIEYHONW MACCOM.

B cnydae KOHTpONBHOW TpyHmbl MPOU3ONUIM 3HAYUMBIC OTPULIATEIBHBIE W3MEHEHUS B
MOKa3aTeNsIX aHadpOOHON MPOM3BOJUTEILHOCTH PYK, CTAOMIOrpadUYECKUX IMOKa3aTensx W mpoode,
OTpakarollel aJanTallMOHHBIA OTBET CEpJASYHON MBIIIIBl Ha HArpy3Ky, a Takke HaOI0IaloTCs
MOJIOKUTEIbHBIE U3MEHEHUS B TIOKa3aTeJIAX )KUPOBOU MacChl Tela.

3aximouenue: B mpejicraBieHHoN paboTe MOKa3aHO MOJOXKUTENbHOE BiMsHUE 12- HenenbHOM
AKCIEPUMEHTATBHON METOAMKH Ha (U3NYECKYIO MMOATOTOBIEHHOCTh CIOPTCMEHOB-()EXTOBABIIINKOB
IPYMIIBI CIIOPTUBHOTO COBEPIIIEHCTBOBAHHSI MACTEPCTBA B TOATOTOBUTEILHOM TIepuo/ie. Mbl MoKa3aiu, 4To
JaHHasi METOJUKa B paMKaX CTaHJApTHOTO TPEHHPOBOYHOIO IMpoOIiecca MO3BOISET (HeXTOBAIbIINKAM
KaK COXpPaHWUTh, TaK W YIYYIIUTh CBOU CKOPOCTHO-CHJIOBBIE CHOCOOHOCTH M KOCBEHHO MOKHO
TOBOPUTH O MOJAJEPKaHUU (PYHKIMH CEpIeYHO-COCYAUCTON cucteMbl. [lomyueHHble HaHHBIE UMEIOT
MPAaKTUYECKOe 3HAUYEHHUE, YTO TOBOPUT O HEOOXOIMMOCTH HX ydeTa B TPEHHPOBOYHOM IIpoOIecce
CHOPTCMEHOB-()EXTOBAIBIIMKOB, @ HMEHHO: TPEHEPHI TOJKHBI YUUTHIBATh, YTO IOMUMO CIEIHAIbHBIX
TPEHUPOBOK TaK)Ke€ HEOOXOIMMO BKIIOUATh CHIIOBBIC, HHTEPBAIbHBIE TPEHUPOBKH ISl TOTO, YTOOBI
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CHIOPTCMEHBI MOTJIN KaK 3Q(EKTUBHEE BBIMOIHATH OBICTPHIE BBINABI 32 CUET YBEITUUCHHS BKJIA A CUITBI
B KMHEMATHUKY HUX MHCIIOJIHEHHUS, TaK M COXPaHATh PabOTOCIMOCOOHOCTH BO BPEMsSI MHOTOKPATHOIO
WCTIOJTHEHUS TAHHBIX ABMKCHUU.

10.

11.

12.
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PEHIEHUE MPOBJIEMbI CUHXPOHU3AIIUU OB BEKTOB B
MHOTI'OMOJIb30BATEJbCKUX MPUJTOKEHUSX BUPTYAJIbHOM PEAJIBHOCTH

Kaxcornoik Kyanviu Hypoonamynut

Kazmope /laynem boramoexyno

Toxoynamoe Amup Epnanynu

cmyoenmsl 4 Kypca obpazogamenvHotl npoepammsl 6B06103 —
«BvlyucaumenvHas mexuuxka u npozpammHoe obecneuenuey
Axmrwobunckutl pecuonanvusiii yHugepcumem umenu K.Kybanosa
Kaszaxcman, 2.Axkmobe

AHHOTAIUS

B crathe paccmarpuBanach mnpoGiema AOCTHXKEHHMsS HambOosee 3((GEeKTUBHON CHUHXPOHHU3AIMU
00BEKTOB MEXIy IIOJIb30BATEISIMU Ha CepBepe, a Takxke olecreueHun OecriepeOOrHON padboTh
0TOOpa’keHHs B3aMMOICHCTBHI B MHOTOIIOJIb30BATENbCKUX MPUIOKEHUSAX BUPTYaJIbHON PEalbHOCTH.
JUis CUHXpOHM3AIMU CepBepa MEXKIY IO0JIb30BAaTEISIMU B Cpe€ BUPTYaJIbHOM pPEaJIbHOCTH HMEETCs
MHOI'0 METOAOB Jjs peanu3anuu. s pemeHust npoOiieMbl CUHXPOHHM3ALMU B Cpe/ie BUPTYaJIbHOMN
peaTbHOCTH MOYKHO HMCTOJB30BaTh Takue cpenctBa kak Photon, Mirror, Netcode, Forge Networking,
Normcore. B xone npoBeIeHHOIO UCCIIEJOBaHMsI, aHAJIM3a U CPABHEHUS CPEICTB, BBIACHAIOCH, UTO
JUIsL 3TOM KOHKPETHOW 3a7jaud C UCMOJIb30BAaHUEM OTPaHUUEHHBIX PECYPCOB, MOAXOISIIUM METOAOM
sBisercs iarud Normcore.

KiroueBble ciioBa: BUpTyajbHas pPEaJbHOCTb, MHOIOMNOJIB30BATEIbCKOE IPHIIOKEHUE,
CHHXPOHM3AIIKs, CpecTBa CHHXpoHu3anuu, Normcore, Photon, Unity.

BBeaenune. B MHOromoJsib30BaTeNIbCKUX MPUIOKEHUSIX BUPTYAJIbHON PEATBHOCTH OIHOM U3
Hanbojiee BaKHBIX 3aad SBJSIETCS CHHXPOHH3AIUS OOBEKTOB MEXAy Tonb3oBarensmu [1-3].
CuHXpoHHU3alus MO3BOJSET MOAJAEPKUBATh €IMHOE U IJIABHOE UTPOBOE B3aWMOJAEHUCTBHE, COXpaHss
L[EJIOCTHOCTh UTPOBOT'O MUpPa BUPTYaIbHOHN peanbHOCTH. OAHAKO, BRIOOP MOIXOMISIIEr0 HHCTPYMEHTA
JUI pealu3aly CUHXPOHM3ALMM MOXET OBbITh CIIOXKHBIM M BBI3BIBATH P TPYAHOCTEH s
pa3pabOTUYHKOB.

B naHHOW  cTatbe  paccMaTpuBarOTCA ~ NpOOJIEMBI  CHHXPOHHM3AlMM  OOBEKTOB B
MHOTOMOJB30BaTENbCKUX TMPUIOKEHHUSIX BHUPTYalbHOM peajbHOCTH W MPEACTaBICHBl BBIBOJBI Ha
OCHOBE MPOBEACHHOIO HccienoBaHus. llenp uccienoBaHus COCTOMT B oOecnedeHuu Haubosiee
s dexTrBHON M OecrnepeOOHON CHHXPOHM3AIMU OOBEKTOB Ha CEpBEpe, a TaKXKe B OOCCICYCHUH
IUIAaBHOTO OTOOPa)KEHUS B3aMMOJEHCTBHIM B MHOI'OIIOJIB30BATEIBCKUX MPUIOKEHUSIX BUPTYyaIbHOU
PEANbHOCTH.

B OonbumimHCTBE citydyaeB A1 KOPPEKTHOM ONTHUMM3AIMKM pabOThl cepBepa HEOOXOJUMO MHOIO
CWII W pecypcoB. BcrTpewaroTcss Takue HeAOpaOOTKM Kak TMOTeps MaKeToB, HEOOXOIUMOCTh
ONITUMH3AIIHS ITMHTOB M 00ecIieYeHne CTa0MIbHON U 0€30TKa3HOM paboThl X0cTa. Y MHOTHX IUIarHHOB
ecTh TIpobiieMa THOKOCTH, M MX HCIIOJIb30BAHME OTPAHUYEHO KOHKPETHBIMHU KaHPaMHU IPOEKTOB.
Takue npobnems! pemaer wiarud  Normcore [4]. Normcore - ato dperimBopk i Unity, KOTOpbIit
MO3BOJISIET JIETKO J00aBISITh MHOTOMONB30BaTeNbckie (QYHKIMN B Urpbl. O0ecneurBaeT MiIaBHYIO U
COTJIACOBAHHYIO CHHXPOHHU3AIMI0 OOBEKTOB - HMIpoKoB. Pacmmpsier (yHKIMOHAIbHOCTE Ha XR-
MPOEKTHI, TO3BOJIAS CO3/1aBaThb MHOIOIOJIB30BATEILCKUE WIPbl B BUPTYAIbHOW U JONOJHEHHOU
peampHOCTH. NOrmcore He TpeOyeT MOCTOSTHHOTO pa3pemieHus Ui B3aUMOJICHCTBHS ¢ OOBEKTaMHU Y
X0CTa, KaKk OOJBIIMHCTBO IUIATUHOB, TAKMUM 00pa3oM 3TO MPEIOTBpAIIAeT HEe KeJlaTeIbHbIE OUTHOKU Ha
CepBepe y UTPOKOB.

Kpowme sToro st perienus mpo6ieM CHHXPOHHU3AIMH UCTIONB3YIOT TAKHE CPEICTBA KaK:

-Photon - mpemocraBiser HaOop 00JaYHBIX CEPBUCOB, YIPOIIAONMX Pa3pabOTKy H
pa3BepThIBAaHHE MHOTOIOJIB30BaTeNbCKUX UTp. OH mpesuiaraeT GyHKIUHN, TaKue Kak Mog00p UTPOKOB,
OalaHCUPOBKA HAarpy3KH U 4aT B peajlbHOM BPEMEHU;
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- Mirror - 5310 cereBast OMOIMOTEKA C OTKPHITHIM UCXOAHBIM KOJIOM, co3nanHas Ha 6aze UNET ot
Unity. Ona o6ecreurBaeT 0a30BYI0 CETEBYIO (YHKIHOHAIBHOCTh, TAKYI0 KaK CHHXPOHH3AIIHS
006exToB U RPC;

- Netcode - 3T0 0OmmIMIT TEPMHUH, KOTOPBI OTHOCHUTCS K KOy, OOECICUMBAIOIIEMY CETEBYIO
¢dbyHkimonaneHOCTh B urpe. OH OXBaThIBA€T TaKHWE AaCMEKThl, KaK CHHXPOHU3AIUS OOBEKTOB,
NpeacKa3aHue JCUCTBUHN KIIMeHTa U 00paboTKa OIMHUO0K;

- Forge Networking - aTo cereBast 6MOJIMOTEKa C OTKPBITHIM UCXOJHBIM KOJIOM, CO3JaHHAs IS
Unity. Ona dokycupyeTcst Ha MPOM3BOAMTEILHOCTH U MACIITAOMPYEMOCTH, Jeias €€ MOAXOISIICH
U1 TpeOOBATENbHBIX MHOTOIIOJIB30BATEILCKUX UTP.

HyxHo oTmMeTuTh, uTo cepBepa miarmaa Normcore B ctpanax CHI' He cymiecTByeT Ha JaHHBIN
MOMEHT. M3-3a 3TOro He 4acTo, HO MOSIBIISIOTCS 33A€PKKH MEXKITy MOJIb30BaTesIMI U o0bekTamu. Ho
3TO HE MEIIAeT CaMOMY IMPOEKTY CHHXPOHU3UPOBATh OOBEKTHI B CBOEM MPUIOKEHHH IPYTHUMHU
METOJIaMU. DTO HEOOXOIMMO OTMETUTh, YTOOBI HE CKJIAJILIBAIUCH OIMMMOOYHBIC MHECHHS O PEIICHUU
mpo0JieM CHUHXPOHHU3allMu Ha JTOW TeppuTopuu. HazoBem OHNailH CcepBUCHI, MOMOTAIOLIUE MJIs
pemeHust npoOjaeM CHHXPOHM3ALWH, Takue Kak NOrmcore - ceTeBoil IIaruH M XOCTUHT-CEPBHC JUIS
pa3pabOTKU MPWIOKEHUH, TaKuxX Kak MoOuiabHbIe urpbl, MMORPG u npunoxenus XR. [Ipemnaraer
ObICTpyIO pa3pabOTKy, MPOCTYI0 MAaCIITAOUPYyEeMOCTh M YIIYYIICHHOE KadecTBO mpoaykiuu. Unity
Asset Store wucmonbzyer (aitiel cookie s yIy4IIEHHS ONBITa MPOCMOTPA M TAPreTUPOBAHMS
pexinamMbl. briiokupoBka HEeKOTOpPbIX (haiiioB cookie MOXeT BIUATH Ha paboTy Ha caiite. [lmatdopma
Reddit gms HacTpoiiku MHOromosb30BaTelbckoro pexuma VR B Unity ¢ momomisio Normcore.
OmnwuceiBaeTcss yCTpaHEHHE HEMONAJOK, HO Iaru He ykaszaHel. DopyMm obcyxaeHus mpodiiem ¢
Normcore. Normcore Realtime APl cunxponusupyer o00bekTsl B cuene Unity s
MHOTronojb30BaTenbekux urp. Menons3yer Room + Datastore API s ynpaBieHus! TOIKIIOUEHUEM K
CepBepy U XPaHWIHILEM JaHHBIX.

Matepuanbl u Metoabl. [IpoGiema ¢ cuHXpoHHM3anMell O0OBEKTOB HUTPOKOB MEXIY COOOH B
BUPTYaJbHOW  pEallbHOCTH  SIBISETCA  OJHOM M3  KIIOYEBBIX  3aJa4y B pa3paboTke
MHOT'OTIOJIB30BATENECKUX UTP U CUMYJISITOPOB BUPTYyaIbHOM peanibHOCTH [5-6]. [ns uccnenoBaHust
3TOW TpoOsieMbl OBUTM  KCIONB30BaHbl CPAaBHUTEIBHBIM aHAIW3 Pa3IMYHBIX TOAXOIOB U
WHCTPYMEHTOB, MpeJHa3HAUYEHHBIX JUII 00ECIeUYeHUs] CHHXPOHH3AIMUA COCTOSHUS OOBEKTOB MEXKIY
KJIMEHTaMH.

[IpoBeneH cpaBHUTEIBHBIN aHAU3 Pa3IMYHBIX TIATPOPM U OMOIHOTEK, peAHAa3HAYCHHBIX IS
pa3paboTKi MHOTOMOJIB30BATENbCKUX HUTp. bpimum paccmorpensl Takue miardopmsl, kak Photon,
Mirror, Netcode, Forge Networking m Normcore. OCHOBBIBasCh Ha IOKyMEHTAIlMH, 0030pax H
MPAKTUYECKUX TEeCTaX, ObUIM BBISBICHBI M IMPOAHAJIM3UPOBAHBI OCHOBHBIE OCOOEHHOCTH KasKIOM
wiarpopMbl,  BKIIOYash €€  BO3MOXXHOCTH  CHHXPOHM3AaLMU  OOBEKTOB,  CTaOWMIBHOCTB,
MIPOU3BOUTENBHOCTh U coBMecTUMOCTh ¢ Unity. HeGombinoe cpaBHeHHE pabOThl CHHXPOHU3ALUU

Normcore u Photon (Pucynok 1 u PucyHok 2):

Puc. 1 Pabora cuaxponmsamuu B Normcore
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I 4

Puc. 2 Pabora cuaxponusanuu B Photon

Normcore - 3T0 HHCTPYMEHT JUIs CO3[[aHHUs MHOTOIIOJIb30BAaTENILCKOTO PEXHMMa B MPOEKTaxX Ha
Unity. Ou o0ecrieunBaeT ceTeBy0 (DU3MKYy, MPOCTPAHCTBA, TOJOCOBOM 4ar W moanepxky XR.
Normcore aBToMaTH4eCKd CHHXPOHHU3HMPYET OOBEKTHI 0€3 KOAWPOBAHUS, MPEAOCTABIISCT HAACKHYIO
ceTeByI0 (DM3HMKY ¥ MOICPIKUBACT OBICTPBIN TPAHCTIOPT MaHHBIX Ha ocHoBe WebRTC.

OH Takxke TOJACPKUBACT OJHOBPEMEHHOE IOAKIIOYCHNE K HECKOJIbKMM KOMHATaM |
WCIIONIb3YeT XPAaHWJIUINE MAAHHBIX Ui CHHXPOHHU3ALMU COCTOSIHMSL WrpokoB. Normcore wumeer
apxutektypy MVC u oGmaunyro uHOpacTpyKTypy Ui MOJAKIIOUEHHUS K MHOTOIOJIb30BATEIBCKUM
CeCCHsIM.

PesyabTaThl. C miaruHoM pa3o0paliuck, TENeph OCTAIOCh HAMKMCATh CKPHIIT, JAJII TOTO YTOOBI
00BEIMHUTH BCE KOMIIOHEHTHI, U YCTAaHOBUTHh HeoOxoaumble OuOnnoreku. CHayana HEOOXOIMMO
3aperucTpupoBathcsi Ha maatdopme Normcore mins momydenus: yactHoro APl ximroda, 94To0BI ObLIa
BO3MOXXHOCTh 3aXOJIUTh B OJIUH cepBep mMoib3oBareisM. [locne perucrpanuu, HpoBOAUM OOBIYHBIE
MPOIEIyphl CO3JIaHKUST MHOTOIOJIB30BATEILCKOTO TPUIIOKEHUST BHPTyalbHOUW peanbHocTH B UNity,
no0aBisieM HEOOXOAMMBIE AJIsi BUPTYaIbHOW PEaIbHOCTH IJIaTMHBI M OMONIHMOTEKH, 3aTeM J00aBiIsIeM
Normcore. Ha camoii HacTpoiike mpuiokenus 1 NOrmcore He OyaeM OCTaHaBIMBATHCSA, TaK KaK BCE
HeoOX0uMBbIe UHCTPYKIIMU ecTh Ha caiftre. [locne 3amycka mpuiioskeHus, JOKHO Bce 3apaboTarh, U
Tenepb MPUCTYIHM K OCHOBHOW YacTH - CHHXpOHH3aIuu. J[00aBuUM Juis CIICHBI OOBEKTHI, U Oyaem
B3aMMO/JICHCTBOBATH C HUMHU JIJISl TOTO YTOOBI MOHATH paboTaeT a1 cunxponuzanus (Pucynox 3).

mgonest  Jobs  Window ey

Puc. 3 O06beKThI 1151 IEMOHCTpAIU PabOThl CHHXPOHHU3AIIUN
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3ateM J00aBisieM HEOOXOIMMBIE KOMIIOHEHTBI JUIS OOBEKTOB, C KOTOPBIMH HY>KHO
B3auMozelcTBoBaTh. [locie 3amycka mporpaMMbl BO3HUKAET TpoOJieMa C 3TUM B3aUMOICHUCTBHEM, TO
ecTh 00OBEKTHI HE JIBUTAFOTCSI C MECTa I10CJe UX IMOTHATHUS U OIMyCKaHHsS. DTO O3HAYACT, YTO JPYTHM
II0JIB30BATCIAM HE 6YI[6T BUJIHO, KaKUC HM3MCHCHHA MBI BHCCIIU B 00beKkT. UTOoObI HUCIIPAaBUTL JTY
npoOsieMy, Mbl CO3JaJUM W J00aBHM KOMIIOHEHT /IS 9THX OOBEKTOB. BakHO Ha3BaTh CKpUIIT
"Request Ownership", Tak kak oH OyneT HanpsMyIo cBs3aH ¢ Realtime View.

Bor kakoii kox 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 xRGrablnteractable;

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

¥

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

¥

Puc. 3a JlemoHcTpanus paboTbl CHHXPOHU3AIIUH

B urore mpobnema cHMHXpOHHM3aLMH Ul O0BEKTa pEIIeHa, Terepb BCE IMOJIb30BATEIM CMOTYT
YBHUJIETh CTAOMIILHYIO PabOTy, U OTOOpaXEHHUE ABMKEHHS, IEpEeMEIEeHUs] 0ObEKTOB, IUIABHBIE OTKINKU
OT cepBepa, U 00IIaThCs Yepe3 rojocoBoi yat (PucyHnok 3a).

[IpuBenem pe3ynbTaThl CPEACTB CHHXPOHHM3AIMM B MHOTOIOJIB30BATEIBCKUX MPUIOKEHUSIX
BHUpTYyabHOU peanbHoCcTH (Tabmuma 1)
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Tabmuua 1 Pe3ynpTaThl cpaBHEHUS CPEACTB CHHXPOHHU3AIMY 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 ananus3a n CpaBHCHHA BBIACHAIOCH, UTO IJIA 3TOM KOHerTHOfI 3aJa4u C UCIIOJIb30BaHUECM
OrPaHUYEHHBIX PECYPCOB, MOAXOIAIINM METOI0M siBisgercs rarud Normcore. Normcore no MHOrum
nmapamMeTpaMm MNOAXOAUT I CUHXPOHH3AIHUU 00BEKTOB B MHOTOIIOJIB30BATEIBCKUX MMPUITOKCHUAX
BUPTYaJIbHON peanbHOCTU. bonbmum marocom Normcore siisiercst ero copmectumMocTs ¢ XR, a kak
W3BECTHO B OOJIBIIMHCTBE CIydaeB HEOOXOMUM JJsi TIOTPY)KCHHS B BHUPTYadbHOE OKpPYKCHHE.
Wudpactpykrypa obsagnoro cepuca Normecore COCTOMT U3 TPEeX KOMIIOHEHTOB: MaTyepa, KJIacTepoB
1 KoMHarT. Jly4ymuii crnoco0 MOHATH apXUTEKTYpy oOlayHOro cepprca Normcore - 3TO pacCMOTPETH
IIpoIeCcC NOJKIIOUEHUS K KOMHATE.

Ob6cyxknenune. IlomyueHHbIE pe3ynbTaThl CBUACTEIBCTBYIOT O TOM, YTO HCIOJb30BaHUE
miarnHa Normcore JUis CHHXPOHM3AIMH COCTOSHUST OOBEKTOB B MHOTOIOJB30BATEIBCKON cpesie
BUPTYaJIbHOM PEaTbHOCTH UMEET 3HAUUTENIbHBIC TperuMyIecTBa. B qacTHoCTH:

1. ABromaTtmueckas cuUHXpoHHM3amus: Normcore oOecrieunBaeT  aBTOMATUYECKYIO
CUHXPOHHU3AINIO COCTOSTHUS OOBEKTOB MEXIYy BCEMHU MOMKIIOYCHHBIMH KJIHEHTaAMH. OJTO CHHMAET
HE0OXOIUMOCTh B PYYHOU CHHXPOHH3AIMHN U YMEHBIIIAET BEPOSTHOCTH OIHUOOK.

2. DddexTuBHOE KICTIONB30BaHUE pecypcoB: [locie aHanm3a u CpaBHEHUS Pa3IMYHBIX METOIOB
CUHXpoHM3aluu, Normcore BBISBIEH Kak HauOolee TMOAXOMAIINN Ui JaHHOM 3aJadu ¢
WCTIOIb30BaHUEM OTPAaHUYCHHBIX PECYPCOB. DTO CBUACTEIBCTBYET O BHICOKOW MPOU3BOIUTEILHOCTH U
3¢ (HEeKTHBHOCTH TUIaTHHA.

3. CoBmectumocTs ¢ XR: Normcore o0jamaeT COBMECTHMOCTBIO ¢ XR, 4TO 1enaer ero
UJCabHBIM BBIOOPOM [UISI CO3JaHUS MHOTOIIOJIb30BATEIBCKUX TMPUIOKEHHH B BHUPTYaTbHOU U
JOTIOTHEHHOM PEAIbHOCTH. DTO OTKPBHIBAET HOBBIE BO3MOXKHOCTH JIJIS1 Pa3pabOTKH UTP U MPUIIOKEHUH,
HCIIONB3YIOINX NTHHOBAIIMOHHBIE TEXHOJIOTHH B3aUMOJIEHCTBUS C MOJIb30BATEIIEM.

Taxkum 00pa3om, pe3ynbTaThl MCCICIOBAHMS TMOATBEPKIAIOT 3HAYUMOCTh M MPEUMYIIECTBA
WCIIONIb30BaHUsl cpeacTBa Normcore i CHHXPOHM3AIMH OOBEKTOB B MHOTOMNOIB30BATEIBCKUX
MIPUIIOKEHUAX, OCOOEHHO B KOHTEKCTE BUPTYAITHbHOW PEaThbHOCTH M C OTPAaHUYEHHBIMHU PECYPCaMHU.
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KOBAJIAY KE3IHJAE OHAIPIVIETIH IIUKI3AT CAITACBIH TYPAKTAHABIPY

LHIoken Canacap Meiiipynt

(IIKOKO kageopacwinviy macucmpanmoi, Ooinkac Cazvinos am. KapMTY)

Apvicman Hoamonna /lativipynot

(mexuHuxa eulibiMoapuiibly Kanouoamol, ooyenm, IIKOKO kagedpacvinbiy aza oxbimyuslcst,
ooinkac Caevinos am. KapMTY)

Annoranms: By cratesaga maigansl Ka3danapAblH canacklH Oackapy Maceneci KapacThIpbLIabl,
Oyt Oip JkaFbIHAH KE€H OPHBIH Oapiiay IopeKeci Typasibl aKnapaTThIH TOJBIKTHIFBIHA, CKIHII JKaFbIHAH
KeH JalblHIay »OHE OHJEY KELICHIHIH MYMKIHIIKTEpl Typaibl akmaparka OailaHbICThL. byn
TOYENAUTK, €H aJJbIMEH, CalaHbl TYpaKTaHABIPY JEHreiiH TaHJIay >KOHE KEH[l opTalaay
HIapajiapbiH 33ipiey Ke3iHjue KepiHei.

Kinr ce3nep: cana MeHeKMEHTI, Maiaansl Kazoamap.

OHzipiIeTIH KEH CanachlHBIH TYPAKTBUIBIFBIH KAMTaMachl3 €TYJIH MAaHbBI3ABUIBIFEl ITUKI3aTThI
KCHIHHEH OHJey MYMKIHIIKTepiHe OaiiaaHbICTBl (00ajay CaThICBIHA) >KOOAlaHATBIH KOCIOPHIH
YIIiH OChI KOPCETKIIITI aHBIKTay KaKeTTUIriH kepceremi. IIuki3aT camachlHBIH TYPaKTHUIBIFBIH
apHaiibl €cemKe aiyapl Tajam eTeTiH jkoOamay IIemiMIEpiHIH cajlachlH Oenruiey YIIiH OHBI
KaJIBINTACTHIPYIBIH OAapIIbIK ACHICHIICPiH, IFHU Ta3apTy XKoHE MaibIHABIK KeHXKapiapblHaH OacTar KeH
OPHBIH UTEPY/IIH OapibIK Ke3eHaepl OOWBIHIIA TYTHIHYIIBIFA JeHiH — Oapay, amry, Tay-KeH JaibIHaay
KOHE OHJIIPY KYMBICTAphIH KapacTelpy KaxkeT [1].

Erep maiinansl kazbanapiablH camacklH 0ackapy npoOsieMachlH KeH OpHBIH Oapiay/bl, Tay-KeH
KOCIMOPHBIH XK00anay/pl, mainansl Kaz0amapasl eHAIpyi, KeHAl JalblHaay MEH OHJEYIi KaMTHUTBHIH
OipbIHFall MPOIECC PETiHJIe KapacThIpaThiH 00JICaK, OHJIa OHBI JKOOanmay Ke3iHJe MIeNTy IiH THIMILIITI,
Oip >KarbIHAaH, KEH OPHBIHBIH Oapiay Jopexeci Typabl aknapaTThIH TOJBIKTHIFbIHA, €KIHIII YKaFbIHAH,
Ken maifpinaay skoHe KaliTa eHJAEYy MYMKIHIIKTEpl Typalibl aknaparka OaiaHbICThl OOJIaJbl KEIIeH.
Byn Toyenmminik, €H aJIbIMEH, calaHbl TYpPaKTaHABIPY JEHTCHiH TaHJAy >KOHE KEH1 opTaliaiay
mapayiapbeid d3ipiey kesinjge kepinenai. Omap skep KOWHAybIHIAFbl MTUKI3aT CalachbIHBIH OOKaMbIMEH
KOHE KEH CalachIHBIH AayBITKYBIHBIH OHBI OabITy THIMAUIITIHE ocepiH Oaranay HOTHXKelepiMeH
aHbIKTanaAbl. byn skafmaiima maccuBTeri opOip KOMIIOHEHTTIH Ma3MyHBI KOHE OHBIH (HU3UKa-
XUMUSIIBIK KacHEeTTepi OaraiaHapl.

KapacThIpplIblll  OTBIpFAaH MOCEJICHIH O3€KTUTNHE KapamacTaH, >KepacTbl KEHIITepiH
xKoOanmayJqplH  KaJblNTacKaH  ToXipuOeciHAe  maigansl  Ka3bajmap  KOpJApbhIHBIH  CamabIK
CUTIaTTaMaJIapbIHbIH IIMKI3aT OHIIPYAl JaMBITY MYMKIHIIKTEPIHE ocepl camanblK KypPaMHBIH KaXeTTi
TYPaKTBUIBIFBIMEH TEK aHama Typne eckepineni. CoHbIMeH Oipre keHimTepze, kapbepiepae, Ken
nailblHay KoHE eHJAeY KelleHAepiHae maianbl Kaz0anapablH canachlH OpTallalaHIblpy TaxKipubeci
KUHAKTANIbl, TEOPUSUIBIK JKOHE  OKCIIEPHUMEHTTIK  3epTTEyNepliH, COHJai-aKk  KeHaep.i
opTallajJaHAbIpyFa apHaJFaH TEeXHUKAJBIK Kypalgapsl kacay OoMbIHIIA kKo0anay-KOHCTPYKTOPJIBIK
o3ipiieMenepIiH eaoyip KeJeMi OPBIHIAIIbI.

JKobanbIH Tay-kKeH OeiriHiH OapibIK Heri3ri OesiMaepi OOHbIHINIA KaOBUTaHFAH MICHIIMACD
OHJIIPIJICTIH KEH CalachbIHBIH TYPaKThUIBIFbIHA aocep ereni. COHABIKTaH, COHAAN-aK KaJIbINTACKaH
)obaray ToKipuOeciHe CyleHe OTBIPBII, KO0aHbIH opOip O6JIiri MHMKi3aT carachlHbIH TYPAKTHIIBIFBIH
©3repTyliH MYMKiH HYCKaJIapbIH KapacThIPYhI KEPEK.

KobGananatelH amry cxemachl OHIIPUIETIH KEH CamachblHBbIH TYPAKTBUIBIFBIH apTTHIPATHIH
TEXHOJIOTHSUIBIK IIeIIiMICPAl Ke3aeyre Thic. KeH opHBIH UrepyIiH YTHIM/BI TOPTIOiH aHBIKTAY MiHAETI
ayTONCHS CXEMaChlH TaHJIAayMEH ThIFbI3 OalmaHbICThl. ONapAblH OpPKAWCHICHIHBIH KAJIbl OHAIpYyTe
KATBICY YJIECIH aHBIKTANTHIH IIaxTa ajJKaOBIHBIH JKEKEJIEeTeH KeH OpPBIHJAphIH HeMece OOMIKTEpiH amy
KE3eKTUIIr OHIIPUIETIH K€H CalachiHbIH TYPAKTHUIBIFBIHA aUTapibIKTAl ocep €Teidl, OUTKEeH1 opTypIi
KECH OpBIHAApbIHAH OHIIPY KOJIEMiHIH apaKaThIHACHI KAJbl K€H aFbIHBIHBIH CAMaChIHBIH aybITKYybIHA
ocep erexi. KeHimTi maiiianany npoIecin/ie Tay KeH MacCaChIHBIH Carachl KeH KeH OPBIHIAPBIH UTEPY
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TopTiOiHe ae GailnaHbICTHI [3].

Bip perTik KeHXap arbIHIAPBIH apallacThIPy apKbUIbl CallaHbl TYPaKTaHIBIPY Oail oHe Kenen
KEHJIepAIH KOpJapblH OipKeNnKi eHaeyai mapTraiapl. Ta3zapTy *KyMbICTapbl MPOLECIHIE KEH/II KaJIIbI
Ka3ybl )KOHE MaKCHUMAaJIJIbl apaJlacThIPYIbl KO3JICUTIH UTEPy KYHeNepiH KoJIAaHy (JPKEKUHT Ke3iHIe
yCaK ycakTay, KeHJi >Kallbl KeH alHalbIll OTy Ka30alapblHAa OpPTYpal KeHKapiapJaH >KHHAKTay),
JKEpacThl KOJIriH opTama pexumae Oackapy, OyHKepJepHaiH CHIUBIMABUIBIFBIH apTThIpy. Kenmi
MacCHBTEP/iH KypaMmbl OOWbIHIIA OIpTEKTI Maiganbl KOMIIOHEHTTEpIH Maiijanany Kesinne, 6acka na
TEH JKarJaiap/ia MrKi3aT TYPaKThUIBIFBIH TOMCHIETIIECTEH OHAIPY KapKbIHIBUIBIFBIH KEHKaPIIap IbIH
OHIM/IUIITIH apTTHIPY KOJBIMEH apTThIpYFa 0OJIabl.

Ken opHbIH wurepy TopTiOl JKOHE KEH[I ally TOCUIl HUrepy JKYHeCiH TaHJayMEH ThIFbI3
OalJTaHBICTHI.

Kaz6a 6ipiiri merinae KeHIl )KeTKi3y TOCUTIH, KyJIaFaH KeHJ IIbIFapy peXUMIH, KEHXapaapabliH
OHIM/IUIITIH, KeH MacCUBIH OYy3y 9JICiH, KOHAMIMOHEP OOINIriHiH MeJIepiH xolanay >KoHEe ecenTey
CHSIKTBI TEXHOJIOTHSIIBIK MOceJIeNiep Mrepy JKyhenepiH TaHmaymeH OainanbicThl. KeH Ka3zy ydackeci
IIeTIHJE KEH)KapiapAaH KEeH Tycipyre AeWiH KeHJl JKeTKi3y CXeMachl MEH TOCUIl Heri3ri KeJik
MarucTpajiblapblHa TYCETIH KEH CallachlHbIH AayBITKYbIH JIJbIH ajla aHBIKTAaWbl, OYJ KEeH Kazy
yYacKeCiHIH KOHTYpBIHJAFbl KEH MACCHUBIHIH TETEPOTCHIUTIIIHE KOHE OHBI OHJEY CaThIChIHA
OaimanpIcThl (Kecy, Kecy, Ta3a KEH OHIIpy, CYWBLITBUIFAaH KeH oHAIpy koHe T.0.). Erep Tay
KBIHBICTAPBIHBIH OpKAHCHICHl OipHerie OeTkeilnepre KbI3MET erce, OHAa Oip pynxa arbIHAApHI
apaJiacajibl, OyJI IIBIFAPhUIATHIH KEHHIH CaIaJIbIK KYPaMbIHBIH OeNTrijii Oip TEHECTIpiTyiHe oKeme/l.

KonaumuonepiH Menmiepi KEHII JKETKi3y JKOHE TachkIMaljay MpOIECiHAe TaOuru
apanacTeIPYIbIH KAPKBIHIBUIBIFBIH aHBIKTAHAbI. [IIbIFapbelIaThlH KEHHIH CamachblH TYpPaKTaHIBIPY
TYPFBICBIHAH KOHJIWIMOHEDP OOJNIriHiH MeJIepiH a3alTy YCHIHBUIAJbl, OUTKEHI TEXHOJIOTHSIIBIK
omepanusuIap bl OPbIHAAY KE31H/IE ipl KeHAEP Il apallacThIpy ic Ky3iHAe OonMaiabl.

KeH opHBIH UrepyAiH KYHTI30€MiK *KocmapiiapblH Kacay Ke3iHle KeHxkapiap MEH KadaTTapibiH
CaHBbIH aHBIKTAy, OHAIPUICTIH KEHHIH CcallachblH JKOCIapiay, »XepacThl KOJiriH Oackapy TocuUIaepiH
TaHJay, COHJAl-aK CbIHAY OJiCTepiHe, >KepacThl OyHKepJepiHiH CHIMBIMIBUIBIFBIHA XOHE T. O.
0aliJTaHBICTHI MACEIIENep Il IIeNTy KaXKeT.

Bip Mesringe ®yMbIC ICTEHTIH Ta3apTy KEHXapJIapbIHBIH CaHbI XKaJIbl IaXTa aFbIHBIHIAFEl KEH
CalachlHbIH aybITKy JICHTeWiH ajjIblH-aja aHBIKTAUTBIH MaHBI3ABl (aKTOp OOJBIN TaOBLIAIBI.
Kenimreri keHxapiapablH CaHbl HEFYPJIBIM KeIl 0oJica, OHIIPITIETIH KEHAEP/IiH CarachlHBIH ayBITKYbI
COFYPJIBIM a3 Ooajsl [2].

XKepactel kemiriH Oackapy jkepacTel OyHKepiepiH Oesiek Oepy Ke3iHIe KakKeTTi KeH
TUTIOCOPTHIMEH YaKThUIBI THEYIl JKOHE OHBI OipbIHFAll aFbIHMEH Oepy Ke3iHae OapbIHIIa
apanacTelpyJsl Kamramachi3 eryre Tuic. COHFBICHI Oail xoHe Kenell kenaepi Oap Kypampaap Oip
yaKbITTa KEJITeH Ke3/Ie HETi3rl jKepacThl OyHKEpiHEe OCBHIHJAH KOJIKTI YHBIMAACTBIPYMEH MYMKIH
0O0JIaTBIHBI OEINTiITI.

Ken keHiHeH ckurrepre AeWiHTT OYKUT Ti30€KTeri »epacThl OyHKepsepi Y3MIKCI3 OpEeKEeTTIH
HeTi3ri apanac OybIHBI OoibI TaObuTagbl. Oprama Kod(h(GUIMEHT KEeHl apajacThIpaThiH OeJICeHIi
KOJIEMHIH YJIFAIOBIMEH MOHOTOH[BI TYPJI€ ©OCETiIHI aHBIKTAIIbl. OHIIPIIETIH KEHICPIIH CcanachbiH
ChIHAY TOCUIAEp] KOHIUIIMOHEPICHOETEH KeHIEP i YaKThUIbl aHBIKTAyFa JKOHE OJAap/AbIH KeH aFbIHBIH
BIIBIPATybIHA XKOJI OEpMeyre, COHJIai-aK OepiJieTiH KeHIEP/iH carachblH aybIChIM CAlbIH JKOHE TOYIIK
CaifbIH peTTeyre MyMKiHAIK Oepyi THic.

Ochuraiiiia, OHMIPIIETIH KEHHIH CcamachlH TYPAaKTaHABIPY JKOHIHJIETl Iic-mapamsap MeH
oTepanusuIap KeleHi KeHil 00achIHbIH Tay-KeH OeriMiHae apHaibl Kapainysl THic. LbFapbuiaTeiH
IIMKI3aTTBIH ~ CamachlH TYPAKTaHIBIPY MOCEJNECNIEPIH OHIIPY TEXHOJOTHUSIIBIK TPOIECTEPiHiH
epeKIIeNirid, KeHAI JalbIHIay TPOLECTepPiH JXOHE KEeHAI 0acKapy omiCTepiHIH epeKIIeTIKTepiH
€CKepeTiH OlpbIHFal TOCLT HETi31H e FaHa THIM/I [Ienryre 0oIaabl.

Amnaiima, MyHIal 3epTTEYJIepAiH IepeKTepi OI3MiH emMi3fe OHAIpicTe KETKUTKTI Jopexene
KOJaHbIMalIbl. MyHBIH cebenrtepinid Oipi-urepyaiH OachlHIa TakjamaHyra OepiireH KeH
OpBIHIAPBIHAA 0all KeHIEPiH eaoyip KOophl Oonmasl. Amaiina, >KYMBIC iICTETeH CallblH 0ail KeHIEepIiH
MeJIIIepl KypT TOMEHACH I KoHE alaM3aTThIH OPTYPJIl Maliaisl Kazoaiapra JereH KaKeTTUIIr YHeMi
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apThIn Keneni. J{om ockIHIal 3aHIBUIBIKTE AIIBICAl KOPFACHIH-MBIPBIII KEH OPHBIH UTepy JepeKTepi
OoiipiHIa Kepyre 6onanel. Onap KYMBICTAPBIH JKep KOWHAybIHA TYCYIHE Kapail KeHIepAeri MeTalll
KYpaMbIHBIH TYPAKThl TOMEHACYIH Kopcereni. 1969 xburnan 1979 xputra AeiHri Ke3eHae KeHAepAeri
MeTaJl1 KypaMbl JKbUT CalibIH KOPFachIH OoibIHINIA 6% - Fa jkoHE MBIpHIII O0HbIHIIA 4% - Fa TOMEHIEI].
1958-1978 xpuiaap apaiblFblHIa KOMOMHAT OoibIHIIA KeH eHAipy 43% - Fa ocTi, TayapIblK KEHJEri
MeTal Kypambl 3,2 ece TOeMEHJEe/i, MeTalbl KOHIIEHTpaTTapra ImbiFapy 37% - Fa KbICKapibl, ajl
OJIapIbIH ©31HIIIK KYHHI 2,5 ece ocTi [4].

OpramanasplpyIblH TEXHOJOTUSIBIK THUIMAUII €Ki KOMIOHEHTTEH TypaJbl — CTATUKAJIbIK
KOHE TUHAMUKAJIBIK, OJlap Camachl3 KEHICpAl eHjAey Ke3iHAe Maiiaa OOoJaThlH CTATHKAIBIK >KOHE
TUHAMHKAIBIK IOBIFBIHIAPIABIH TOJBIK HEMece ImiHapa eTenyiHe OainaHbicThl. CTaTHKAIbIK
IIBIFBIHAAP 0Oackapy OOBEKTUIEPIHIH CBI3BIKTHIK OOBEKTOBCTITIHE JKOHE CalalblK KYpaMHBIH
©3TrEPrillTITIHIH CTAaTUKAIBIK CHIATTaMaapblHa (JHUCIEPCHUs, ayBITKy CTaHAApThl >koHE T.0.)
OailTaHbBICTHI. J[MHAMUKABIK-TIPOIIECTIH CBI3BIKTHIK CBOWCTITIHEH Ji€, CalachIHBIH ©3TepTillTiriHIH
JTUHAMUKAJBIK KaCUETTEpiHEH e (KOPPENAMUIBIK (YHKIHS, CIEKTPJIK THIFBI3IIBIK) JXKOoHE Oackapy
oOBeKTiepiHeH (MBICAbI, HETI3r1 MpoIecTepiH Hemece backapy apHamapbeIHBIH Kemliryi, Oackapy
AITOPHUTMI JKOHE T.0.) TYBIHIAMIbI.

KeH camacblH TypaKTaHIBIPYIGIH TEXHOJIOTHSIIBIK dCepi OAMBITY KalJbIKTApPBIHAAFBl KypaMac
O6JIIKTIH KYpaMbIH a3aiiTy, JeMeK, KEHHIH Oip TOHHAa KOHIICHTPATKA IIBIFBIHBIH a3alTy apKbLIbI
KepiHeni [5].
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OPTAJIBIK KASAKCTAHHBIH KAH COPYbBILI MACAJIAPBIHBIH
(DIPTERA, CULICIDAE) TYPJIK KYPAMbI MEH 9KOJIOTUSICbI

Hypmacoea Apoak Ynvik6exosna

AHHOTAIUA

3eprreyain Makcatrbl - Opranblk KazakcTaHHbIH MacallapblHBIH TYPJIK Kypambl MeEH
IKOJIOTHSICHIH 3€PTTEY.

Marepuanaap men daicrep. 3eprreyinep 2023-2024 xxpuinapsr Optansik Kazakcrangarsl TaObIH
KBUIKBUIAPHl MEH 1pi Kapa MaJIapbIHBIH KalbUIBIMIApbIHAA KYprizuigl. Kan copaTtblH MacanapsiH
€peceKTepiHiH CaHbIH (hayHAIIbIK KUHAY KOHE €CelKe ajly >KaHyapijapra ajiblHOaJIbl KalIIbIKTaphbl 0ap
SHTOMOJIOTHSIIBIK TOPJIBIH KOMETIMEH XKYPri3iii, Oy peTTe MacaiapAblH KONTIriHIH opTaia HHASKC]
CaHHBIH MayCBhIMJBIK JUHAMHUKACHIH 3epJeney ke3inae 10 kalrananyablH ceri3aik Top apkbuisl 10 per
KOHE OCJICEHIUTIKTIH TOYIIKTIK pUTMIH 3epTTey Ke3iHle 5 KalTanaHyaaH €CenTe/Ii.

Horuxenep :xome Ttanakpliay. Oprtansik Kaszakcranman Anopheles, Culiseta, Aedes nem
atanatelH 3 TybicKa »karaTbiH Culicidae TYKbIMIACBHIHBIH KaH COpFBIII MacalapblHbIH 15 Typi
TaObUIABI. AedeS TYBICHI MacallapbIHBIH JICPHICUIACPIHIH OHOTONTHIK MOMYJIAIUACH 74-126 nana/mM?
Kypaiibl. MaMbIpIbIH OipiHII OHKYHIITIH/IE aJFaliKbl MacalapablH 00mysl atam eTiai. JKanmai xa3
KE3€HI MayChIMHBIH YIIIHII OHKYH/ITTHEH IIUIICHIH eKIHI OHKYHIIT1HIH OpTachliHa ACHiH OaiKasabl.
Macanapzsiy 0ip MaychIMAa >Ka3[bIH JKaNIbl Y3aKThIFbl 121-124 kyH O0mael. MayChIMHBIH YIIiHIII
OHKYHIT1HEH WIJICHIH eKIHII OHKYHIITIHIH OpTachlHa JIEHiH OpMaH >KalbUIBIMBIHIIA KaH COpPAThIH
MacaxapblH YITybl TOYJIIK OOWBI KaIFacaIbl.

Kinrrik ce3mep: xan copreim macamap, Anopheles, Culiseta, Aedes (Ochlerotatus), dbaynasik
KHUHAK, TYPJIIK KYpaMbl, SKOJIOTHUS.

Opraneik KazakcranHblH ayMarbl - 398,8 MbIH 1Iapiibl MIAKBIPbIM. XalKbl - 1 728,7 MbIH amam.
XaJplK THIFBI3IBIFEI-01p mHapiisl kKuimomerpre 4,5 amam, 86% Kamamap MEH KEHTTEpAC TYPAJlbl.
Optanbik Kazakcran-TaOuru OaiIBIKTBIH Ka3blHAChl. MyH/Ia KOMIp OHAIPY JKOHE XUMHS ©HEPKICioi,
Kapa >KOHE TYCTi METaJLTypIHisi, MallTMHA JKacay, KYPBUIBIC HHTYCTPHUSACHI OPTATBIKTAPhI OPHATIACKAH.

Opransik Kazakctan-Kazakcran PecnyOanKachHBIH 3KOHOMUKAIBIK-TEOTpaQUsIIBIK aliMarbl.
KanauelH TypakTsl TYPFRIHAAPBIHBIH caHbl 1 385 533 amamasl kypaitabl. 1997 sKbUTFBI OKIMIIUTIK-
ayMakThIK pedopmanaH KeillH OHBIH KypamblHa OpTaiblFbl Kaparauibl KanachlHIa OpHaJlacKaH
ipinennipinren  Kaparanapl oOmbicel, bankam sxone 1997 xwurra geiiin Opransik Kasakcranra
tapaThlirad JKe3ka3raH oOnbICHI Kipai. Aumaiima, 2022 >xputkl eHIpAiH Oatbic Oemirinme KacbiMm-
XKomapt TokaeBTsIiH JKapnbiFbiMeH opTaibiFrbl JKeskasranaa ¥IbiTay 0OJIBICH KYPBUIIBI, OCHI KE3/1€H
O6actan Opranelk Kazakcrtan exi oOawicThl Oinmmipemi. Oprtanbik KazakcTaH »KOHOMHKACHIHBIH
HETI31HJe JOCTYpl TypAe: Kapa JKoHE TYCTI METaJUTyprusi, MallliHA jacay, Maj IapyaniblIbIFbI
XKaTblp. AWMaKThIH JaHAmadTTapbl CONTYCTIriHAe Kyprak Ka3akThIH ycak IIOKBICHI, OHTYCTITiHAE —
Bankamr keJiHiH CONTYCTIK JKaFaiayblHa TIpEJTeH Jajia MEeH IIeJICHT JKepiep. O3eH Kellici Keen jxoHe
Cybl a3. AliMak XaJKpIHJa €Ki HETi3rl 3THOC — Ka3aKTap MEH OphIcTap, Kebip Oacka XalabIKTapIbIH
(YkpauHaap, Kopeinep) KaTbICybl OaliKaabl.

Opranbik KazakcTaHHBIH KIMMaThl KYPT KOHTHHEHTaAbl. KpicTa Temneparypa 45-50 C assra,
an xazna 40-45°C sxereni. OpTambIKTBIH Ka3blK 06Jiri alMakThIH OCHI OOJITiHIE KaTThl XKeNdl e
Oinnmipeni. XKayplH — MIANIBIHHBIH KBUTIBIK Meiepi ogerte a3-250-300 MM, eH ke0i xkazna. JKaszrbl
Ke3€H YIIIH KYprakUIbUIBIK I€H Kyprak oken »kui kesznecenl. Kap 125-175 kyH »karansl, Kap
YKaMBUIFBICBIHBIH OpTaia KyaTsl 15-30 cm [1] .

Kan coprblil %oHAIKTEPAIH OMOTONTAPBIHBIH KONTIr kKoHE 1pl KOPEKTEHIIPTII KaHyapiapablH
00JTybl KaH COPAThIH JKOHIIKTEP/AIH JaMyhl YIIIIH OHTAIIIBI JKaFaai xKacaiIbl.

KopramkbIlH KOPBIFBIHIA MacalapiblH (payHAchIH 3epTTey Ke3iHme 6 TybIC koHe 12 TypueH
Oapnbirsl 8224 nana maca skuHanabl. KaHOBIpIBI MaychiMIa Macanap 1,6 ece Kem ycTamnibl, all Typiaep
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caHbl eki ece octi. JXKabalbl KycTapabl 1a, aiaMaap/bl a TICTEUTiHI OeNnrin 6 MeTUIIMHAIBIK MaHbI3Ibl
TYp KUHAIIGL: An. messeae, An. clavigerAedes (O.) monchadskyi Dub., Ae. (O.) stramineus Dub,
Aedes vexans.

KockaHaTThl KAHCOPFBIL KOHIIKTEPAIH MA0ybUIIIBIIAPBIHBIH (hayHABIK KUbIHAAPhl MEH CaHbIH
€CelKe aly ka3 Me3ruliHAe MacajapblH OeJICEeHAUTIT XKOoFaphl caFraTTap/a OHKYHIIKTE €Ki PeT jKoHe
op €Ki caraT caiiblH Oip MaychIMa €Ki peT Kypri3imdi [2].

KaHn copatbiH MacanapblH epeceKTepiHiH CaHbIH €CeIKe aly YIIH albIHOAbl KAMIIbIKTaphl 6ap
SHTOMOJIOTHSUIBIK TOP TMalJalaHbUIIbl, Macallap/blH opTalia MeJIIEPiHIH HMHIEKCI MayChIMIBIK
CaH/IBIK JAMHAMHKACHIH 3epTTey Kedinae 10 KalramaHygaH TOYJIKTIK OEJICEHITIIK PUTMIH 3epTTey
Ke3iHJe 5 KalTtamaHygaH ecentenai. MacamapaplH KenTiriH anblkTay Kesinge ®.A. CKpUITYeHKOHBIH
Kiaccu(UKanusChl KOJJAHbUIIBI, OFaH Colikec ycTeMIik uHuekci 15% — man acaTeiH Typiep 6achkiM,
cyOOMUHAHTTHI TYpJiep — 5-15%, canbl a3 — 1-5% sxoHe cupek ke3aeceTin Typiaep-1% - nan a3 [3].

MacamapaplH TYpJepiH aHBIKTay aHBIKTAMAIBIK Kectenep OolbrHIA Kypriziuimi. KyH caitbia
JKa3JbIH OapibIK Ke3eHIHAC >KOHIIKTep KyHiHe ymn per (7, 13 xoHe 19 cararra) METEOpPOIOTHSIIBIK
JepeKTepAl Tipkeai. Aya TemrnepaTypachl MEH bUIFAABUIBIFBI ACTTUPAIUSIIBIK ICUXPOMETPMEH, JKEJITiH
wpaamaeirel — ACO-3  aHeMomeTpiMeH, aTmocepanblk KbICBIM — OapoMeTp-aHepOU/IIIeH,
OynTThUIBIK — 10 GanablK mkana OoibIHIIA KO30€H, KayblH — HIAIIBIH MOJIIIePi-KaHObIP OJIIIETIIIIeH
OJILLIEH 1.

bi3nin OakpuiaynapbIMbI3 OOWBIHINA MacajlapblH JKa3AblH TOMEHT1 Temreparypa meri 16°C,
oHTaiubl 29-31°C, anm temmeparypa 25°C-TaH >XKOFapbl KOTEPUITCHAE OJapAblH OeICeHIUTITIHIH
Texemyl Oalikannel. MacanapablH eH YJIKeH OeNCeHILTIr THIHBII aya-paiibiHaa Oenrineneni. JXXenain
KBULIAMJIBIFBI 2-3 M/C-TaH acKaH Ke3Jie MacallapJblH CaHbl a3aiiibl. 4-6 M/C KbUIIAMIBIKTAaFbl KATThI
eIl KOHIIKTEP/iH TOJIBIFBIMEH XOWBUTYbIHAa OKeai. MacanmapIblH €H YJIKEH OeJCEeHIUNrl ayaHbIH
CaJIBICTBIPMAJIbl bUIFAIABUIBIFbIHAA 45-92% Oonael. ByaTThI KbUIBI aya-pailblHia Macaiap KYHII3T1
yakbITTa eH Oerncenzi 0omnapl. BenceHaUTKTIH TOMEH Yl TYHT JKOHEe KYHII3T yakpITTa OaiKanasbl.
AyaHBIH CAJIBICTBIPMAJTBI BUTFABUIBIFBIHBIH OHTAUIIBI MOHIEP] 45-92% apanbIFbiHaa O0IIbI.

Kan copreimn macanmap Opransik Kazakcranna KeH TapaiFaH KOHE ajaMJiap MEH jKaHyapiapra
KayinTi HHBa3usAIap MeH UHPEKIUATap/IbIH TaChIMAIAAYIBICHl OOJBIN TaObLIAAbI [4].
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PA3PABOTKA UHHOBALIMOHHBIX METO1OB OBECIIEYEHMUA
NHO®OPMAIIMOHHOMU BE3OITACHOCTH B YYEBHbBIX OPTAHU3AIIUAX YEPE3
INPUMEHEHUWE KPUIITOCUCTEM

Cazvinmaii bipycan Tanzamyne,

Kokwemayckuu ynusepcumem um. L1l Yanuxanosa, 2. Koxwemay
K.¢h-m.H., ooyenm Paumobexoe Kenoeoau Kanaowvinoseuu
Kokwemayckuu ynusepcumem um.I1l. Yanuxanosa, 2. Koxwemay

Hayxoiif, wu3yuaromeii MareMaTH4ecKMe METOAbl 3allluThl UHGOpMAlMU IMyTeM €€
npeoOpa3oBaHusi, SBIseTCs KpunTonorusa. Kpunronoruss pasgensercs Ha JiBa HalpaBlICHUS —
kpunrtorpaduio u kpunroananus. I[lon kpuntorpaduueckoil 3ammroil MHGOpMALMKM MTOHUMAETCS
TaKoe MpeoOpa3oBaHHE HCXOJHOM WHPOpPMalLMU, B pe3yiabTareé KOTOPOrO OHAa CTaHOBHUTCS
HEJOCTYIHON I O3HAKOMJICHHSI M MCIIOJIb30BAHMSI JIMIAMHU, HE MMEIOIIUMU Ha 3TO IMOJHOMOYUH.
Lenbto cxatus gBnsieTcs cokpaiieHne oobema unpopmanuu. L{enbio cxaTus SBISETCS COKpAICHHE
obbema mHpopManmu. CxaTtas wHPOpMaIMs HE MOXET OBITh MPOYMTAHA WJIM HMCIOJb30BaHa O3
oOpatHOoro ee mpeoOpa3oBaHUs. YUWUTBIBasg JOCTYHHOCTb CpPEICTB CXKaTUs H  OOpaTHOTO
peoOpa3oBaHus, 3T METOJIbI HEJIb3sl pacCMaTpUBaTh KaK HaJIEKHBIE CPEJICTBA KPUMTOIpadhuIecKoro
npeodOpazoBanusi uHpopmanuu. CoaepkaHueM Ipolecca KOIUPOBaHHA HH(POPMALUMU  SBISETCA
3aME€Ha CMBICIOBBIX KOHCTPYKIHMH HCXOqHOW uHGpopMauuu (CIoB, MPEeAoKEeHUuN) KoJaMHu.
KomupoBanue wnHpopmanmu 1enecooOpa3HO NPUMEHATh B CHUCTEMax C OrPaHHYEHHBIM HaOOpOM
CMBICTIOBBIX KOHCTpYKUUH. Takoit Bua kpunrorpapuieckoro npeodpazoBaHusi IpUMEHUM, HapuMep,
B KOMaHJHBIX JMHHUAX aBTOMATH3MPOBAHHBIX CHCTEM YympaBieHus. HemocraTkamu KOIUPOBAHHS
KoH(pUIeHIMATbHON HH(OpMaMu SBISETCS HEOOXOAMMOCTh XpaHEHHS U PACIPOCTPAHEHUS
KOJMPOBOYHBIX TaOJIHIl, KOTOPbIE HEOOXOIUMO YacTO MEHSATh, YTOOBI M30€XaTh PAcKpPbITHS KOIOB
CTaTUCTUYECKUMHU METOJlaMH 00pabOTKHM MepexBaueHHBIX COOOHIEHHH. Y Kaxaoro (pusmueckoro u
IOPUMYECKOTO JIUIA eCTh pa3iuyHas uHMopManus. ITO MOTYT ObITh oTorpaduu Ha KOMITBIOTEpE,
TenedoHe, yaThl B MECCEHKepaxX M JIMYHBIE CTPAaHUIBI B COLMANBHBIX CETsIX. B opraHuzamusx 3To
JaHHBIE 0 OyXranTepuu, 0a3pl KJIMEHTOB U JIMYHBIE JIela COTPYAHUKOB Kommnanuu. OCHOBHAs 3ajada
nH(pOPMAIIMOHHONW 0e30MacHOCTH — HepaclpocTpaHeHHe KOoH(HUAeHIUanbHOH uHbopManuu. s
3TOr0 HEOOXOJUMO MOHMUMATh, YTO U3 ceOsl MpeAcTaBiIsieT HHPOpMaMOoHHAs 0€30IacHOCTh U KaKoBa
ee wnenb. HWHdopmannoHHas 0e€30MacHOCTh 3TO COXpaHEHHE U 3aluTa  HHPOpMAIUH U
MOJIICP>KUBAIOIIEH ee MHPPACTPYKTYphl OT HECAaHKIIMOHUPOBAHHOTO JIOCTYTIA, C LEJIbI0 €€ XHIICHHS,
Moaudukanuy unu yanaroxenus. [lepedenb ocHOBHBIX Mep obecnieueHus b
232
Kpunrorpaduueckas 3amura nanubix. Kpunrorpadus onuH u3 caMbix
HA/ICKHBIX C1IOCO00B 3amuThl. /1 peanu3anun KpuntorpaduyecKoi 3anThl
WCIOJIL3YIOTCSA METO b M pOoBaHUs HH(GOPMALIUU AJis1 00ecTieUeHUs
KubepOe3onacHoCTH npeanpusatis. Kpunrorpaduueckue 3anTHbIE METOBI
MIPUMEHSIIOTCS B Pa3IUYHBIX OTPACISIX ASSITENbHOCTH JUI XpaHEHuUs, 00paboTKH,
nepeaadu HHHOPMAIUH MO CETSIM CBS3H U Ha BCEBO3MOXKHBIX HOCHUTENAX. st TOTO
4TOOBI OOHAPYKUTH U 3aAIUTUTHCS OT KHUOEpaTak, MpearnoyiaraeTcs UCIoib30BaTh
cucteMbl oOHapysxeHust Bropxkenuit (IDS).

Pasrpanunuenue noctymna k nHGOpMalMOHHBIM cUcTeMaM. Pasrpannuenue

JOCTYTIA 3TO KOMIUIEKC MPaBWII, KOTOPBII OMpeAemseT i KaXI0ro cyObheKTa,
MeTo/1a ¥ 00BEKTa HaTM4KE WM OTCYTCTBHUE MPaB JOCTyNa K O0BEKTaM MU JaHHBIM
C TIOMOUIBIO YKa3aHHOTO METO/IA.

Me:xcereBble 3kpanbl. [IporpaMMHbIe WM TPOTpaMMHO-aIapaTHbIE

3JIEMEHTHI KOMITBIOTEPHBIX CUCTEM, OCHOBHAS 33]1a4a KOTOPhIX — HE MPOITyCKaTh
TpaduK, KOTOPOTO HE TOJDKHO OBITh. MeXceTeBbIe IKpaHbl 00CCTICUHBAIOT 3AIIUTY
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CErMEHTOB CETH WJIM OTAEIbHBIX XOCTOB OT HECAHKIIMOHUPOBAHHOTO TOCTYyIIA.
AHTHUBHpYCHAas 3aIluTa. AHTUBUPYCHAs 3alllUTa UCIOIb3YETCs JUIs

NpOoUIAKTUKY U TUATHOCTUKU BUPYCHOTO 3apakKeHUs, a TAKXKe HEXKETaTeIbHbBIX
IIPOrpaMM U BOCCTaHOBJICHUS 3apaXCHHBIX (ailfioB. AHTUBUPYCHBIE IPOTPAMMBI
MPECTABISAIOT cO00 MporpaMMHOE 0OecieueHue, KOTOPOe CIIOCOOHO OOHAPYKHUTH U
yIAIUTh BUPYCHI, BperoHocHoe 110, mporpaMMbl-BbIMOTaTeIt, IITMOHCKON COPT.
PesepBHOe kKonupoBanue qaHHbIX (03Kam). Mcrnonb30Banne pe3epBHOTO
KOIIMPOBAHMUS MIO3BOJISIET CO3/1aBaTh KONUM (DaiiIoB HA JPyTroM yCTPONUCTBE UJIH B
o0auHo# nH(paACTPYKType Ak OBICTPOrO BOCCTAHOBJICHHS JAHHBIX B ClIydae yTepu
WA HOBPEXCHUS HOCUTEIIS.

3amuTa OT yTeueK JaHHbIX. 3allluTa OT YTeYEK JAHHBIX 3TO pealn3alus

KOMILIEKCa Mep, KOTOPbIE HAIIPABJIEHBI HA TO, YTOOBI 00ECIEUUTh COXPAHHOCTD U
LEJIOCTHOCTh KOH(PHICHIIMATHHON HH()OPMAIIK OPTaHNU3aLUH JUIsl YyMEHbBIICHHUS
BEPOSITHOCTH BO3ZHUKHOBEHUS (PMHAHCOBBIX U PEIyTallMOHHBIX IOTEPb, €CIIU
npou3ouaer yreuka. /[ npenoTBpalleHHs YTEYeK JaHHBIX HCIOJIB3YIOTCS
o0ecreunBaroIye MOJHOLEHHBIH KOHTPOJIb HaJl paclpOCTpaHEHUEM
KOPIIOpAaTUBHON MH(OPMAINH U, OTCIE)KUBAHUE COINEPIKUMOTO COOOIICHUH 1
JOKYMEHTO000pOTa, IPEeAYNPEKACHNE O HAPYIIEHUN TIOJIUTUK OE30M1aCHOCTH,
IIOMOLIb PU OCYIIECTBIEHUH PACCIIEIOBaHUM.

IIpoTokonupoBanue u ayaur. IlporokonupoBanue 3To npouecc cbopa u
HAKOIUICHUS HH(POPMALIUHU O TEX COOBITHAX, KOTOPBIE IPOUCXOMST B
MHGOPMALIMOHHOHN cucTeMe NpeanpusaTHs. AyIUT — aHAJIU3 HAaKOIIEHHON
nHpOpMAaIINH, TPOBOJAUMBIN B PEKHME PEATHLHOTO BPEMEHH WIIH C ONIPE/IeICHHOM
NEPUOIUYHOCTBIO.

Kpunrorpaduueckue MeTo b1 321U TH HHPOPMAIIUKA OCHOBAHBI HA

UCIOJIb30BAHNHU KpPUNITOrpauuecKux cucteM, win mugpos. Kpuntocucremsl
MIO3BOJISIFOT C BHICOKOW CTEMEHbIO HAJIEKHOCTHU 3alIUTUTh HH(OPMALIHIO ITyTEM €€
CHeLMaNbHOro Mpeodpa3oBanus. B kpuntonpeodpazoBaHUu HCIIONB3YETCS OJIUH UIIH
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HECKOJIbKO CEKPETHBIX MapaMeTPOB, HEU3BECTHBIX 3JI0YMBIIIUIEHHUKY, HA YeM U
OCHOBaHa CTOMKOCTb KPUIITOCUCTEM.

Kpunrocucrems! noapasaenstorcss Ha CAMMETPUYHbIE U HECUMMeETpUYHbIe. B
CUMMETPUYHBIX CHCTEeMax rnpeodpazoBanue (mmdpoBaHue) COOOIICHUS U 00paTHOE
npeoOpa3oBaHue (JemnppoBaHKe) BHITOIHIIOTCS € UCIIOJIB30BAaHUEM OJTHOTO U TOTO
e CEKPETHOTO KITF04a, KOTOPBIM CO00IIIa BIAJACIOT OTIIPABUTEIND U TOIydaTellb
cooOuIeHns. B HeCHMMETPUUHBIX CUCTEMAX, UM CUCTEMAX C OTKPBITHIM KITFOUOM,
KaK/pIi 1I0JIb30BaTEb UMEET CBOIO KJIKOUEBYIO Mapy, COCTOSILYIO U3 KIIF0Ua
mudpoBaHus U Kitoya JemnpoBaHust (OTKPBITOTO U CEKPETHOTO KIII0Ya), IPU 3TOM
OTKPBITHIN KJIH0Y U3BECTEH OCTAJIbHBIM I10JIb30BATEISM.

OCHOBHBIMHU METO/IaMU SIBJIIOTCS MU POBaHKE, IIUPPOBast MOIMUCH U
MMUTO3aIINTA COOOIICHUH.

HIudpoanue cooduieHnit O3BOISIET MIPeoOPa30BaTh UCXOAHOE COOOIEHHUE
(OTKpBITBII TEKCT) K HEYUTAEMOMY BUJTY; PE3yJIbTaT IPE0Opa30BaHUsl HA3bIBAIOT

MU (PPOTEKCTOM. 370yMBIIUIEHHUK 0€3 3HaHUS CEKPETHOr o Kitoua muppoBaHus He
MMeeT BO3MOXKHOCTH JemuppoBaTh mudpotekct. st mudpoBanus cooOIeHnH,
KaK ITPaBUJIO, UCTIOJIb3YIOTCSI CHMMETPUYHBIE KPUIITOCUCTEMBI.

HIudposanue odecrieunBaeT:

- CKpBITHE COZIepKaHMsI COOOILICHMS;

- ayTeHTU(PHUKAIMIO UCTOYHHUKA JJAHHBIX, TOJILKO BJIAJIEIIEI] CEKPETHOTO KITF0Ya

MOT c(pOPMHUPOBATH U OTIPABUTH MIHU(PPOTEKCT; OAHAKO HJICKTPOHHBIIH

JOKYMEHT HE UMEET IIPHU STOM IOPUANYECKON 3HAUMMOCTH, TaK KaK BO3MOKEH
MIOJUIOT CO CTOPOHBI OTYYaTeNsl, TAKXKE BIIAJICIOIIEr0 CEKPETHBIM KIIFOUOM.
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Hudposas noanuces odbecrneynBaeT:

¢ ayTeHTU(PUKAIUIO UCTOYHUKA JAHHBIX, TOJIBKO BJIaJENIel] CEKPETHOTO
HECUMMETPUYHOTO KJII0Ya MOT ¢(hOpMHUPOBATH HUPPOBYIO MOIHUCH; ITOTyYaTeh
HMMEET TOJIBKO OTKPBITHIM KIII0U, HA KOTOPOM MOJIICH MOXKET OBITh TPOBEPEHA, B TOM
YHUCJIE U HE3aBUCUMOU TPETHEN CTOPOHOM;

4 1IEJIOCTHOCTb COOOIICHHUS: 3JI0YMBIIIJICHHUK HE MOXET 1LieJIeHANpaBIeHHO
W3MEHUTH TEKCT COOOILEHMS, TOCKOIBKY 3TO OOHAPYXKHUTCS IPHU IPOBEpKe I PPOBO
MOJIKCH, BKIIIOYAIOIIeH 3au(pOBaHHYIO0 KOHTPOJIBHYIO CYMMY COOOILIEHUS; OJTHAKO
OH UMEET BO3MOXHOCTh CIy4aiHO MOIU(UIIMPOBATH MU(POTEKCT UIH HABA3ATh
paHee nepeaaHHblil MupPOTEKCT.

4 IOPUINYECKYIO 3HAYUMOCTh COOOICHHUS: IIU(POBast MOIMUCH IO CBOMCTBaM
SKBHUBAJICHTHA PYKOMHCHON MOJIUCH 110 HEBO3MOXKHOCTHU €€ TOACIIKHU,
BO3MOKHOCTH MPOBEPKH IMOJTydaTeNIeM IOKYMEHTa U HE3aBUCUMOM TpeTheit
CTOPOHOM (apOUTPOM) U oOecrieueHneM ayTeHTU(UKAITUN CO3AaTEIIs IO ITUCH.
Kpunrorpaduueckoe mmdpoBanue TaHHBIX — 3TO MPOLECC TPeodpa3zoBaHus
nH(pOpPMaIIUU C TTOMOIIBIO KOJUPOBAHUS.

CooOrienre mudpyeTcs C MOMOIIBIO CIIEIUATBHOTO AITOpUTMa (KITI04Ya) U
oTIpaBisieTcs nonyydarento. [logyyaTens, B CBOIO 04epelb, UCIOJIb3YET
aHAJIOTHYHBIN alTOPUTM paciinpoBku. B urore mHpoOpManus 3amuIiieHa ot
MOJIy4Y€HHUS TPETbUMHU JIMIIAMU U BO3MOKHOTO HCIIOIb30BaHUS €€
37I0YMBIIIICHHUKAMHU.
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B coBpeMeHHOM MHpe 3TOT METO]I TEXHOJIOTHH MIH(POBAHUS HA3BIBACTCS
CUMMETPUYHBIM KPUOTOrPaQUUECKUM KITFOUOM.

Lenu 1 MeToIbI KpUIITOTpaQUUECKON 3aIUTHI HHPOPMAIUU

Hens xpunrorpadudeckoii 3auThl — odecnedeHrne KOHUACHIIMATFHOCTH U
3alIUThl HH(OPMAIIMH B CETAX B IPOIECCE €€ 0OMEHa MEX/Ty MOJIb30BATEIISIMH.
Kpunrorpaduueckas 3amura HHGOPMAIIUH B OCHOBHOM HCIONIB3YETCS MPHU:
00paboTKe, UCIOTB30BAHUH U Tiepeade nHOpMaIUU, 00ECTICYSHNUHN TIEIIOCTHOCTH U
JIOCTOBEPHOCTH LIETIOCTHOCTH (QITOPUTMBI AIEKTPOHHOU MOJIMUCH ), aJrOpUTMax,
o0eCTIeunBarOIINX ayTEeHTH(PHUKAIINIO MTOB30BaTENIeH WIIH YCTPOUCTB, a TAKXKE MPU
3aIUTe 3JIEMEHTOB ayTeHTU(UKAIIUH.

Kraccer kpuntorpadguaeckoit 3aiuTel HHPOpMAITUH

Kpunrorpadguio MoXXHO pa3fenuTh Ha TPU Pa3IUYHBIX THIIA!

- KpunTorpagus ¢ CEKpeTHBIM KITIOUOM,

- kpunrorpadus ¢ OTKPBITHIM KIIIOUOM,

- Xem-(yHKINH.

CummMeTrpuuHas Kpunrtorpadus

Kpunrorpadus ¢ ceKpeTHbIM KJIIOYOM, HIIM CHMMETPUYHAsE KpurTorpadus,
WCIIOJNIb3YET OJIUH KIII0Y Ui g poBanus AaHHbIX. W ams mmdpoBanus, u s
e pPOBKY B CHMMETPUYHOHN KpUNTOrpaduu UCIOIB3YETCS OJMH U TOT JKE KITI0Y.
Oto nenaet gaHHyto Gopmy Kpuntorpaduu caMmoii mpocToil.

Kpunrorpadguueckuii anropuT™ UCHOIB3YET KIIOY B MUpe s UG POBAHUS
naHHbIX. Kora Kk JTaHHBIM HY’KHO CHOBA MOJYYUTh JAOCTYII, YETIOBEK, KOTOPOMY
JIOBEPEH CEKPETHBIN KITI0U, MOKET pacinpoBaTh TaHHEIE.

KpunTorpadus ¢ cekpeTHbIM KIIOYOM MOXKET UCTIOTIB30BATHCS KaK IS

JAHHBIX, KOTOPBIE TIEPEIalOTCSl B METH Ha JTAHHBI MOMEHT, TaK ¥ JUIs JAHHBIX B
COCTOSTHUM MOKOSI — Ha HocuTene. Ho 00bIYHO OHA UCTIOIB3YETCs TOJIBKO IS
JAHHBIX B COCTOSTHUH MTOKOSI, TIOCKOJIBKY Tepeiada CeKpeTa IMoTydaTelto COOOIeHNUs
MO>KET IPUBECTU K KOMITIPOMETAIUH.

[Tpumep anropuTMOB CUMMETPUYHOMN KpUnTOrpapuu:

- AES,
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- DES,

- udp Le3aps.
K cpencrBam kpunrorpadudeckoit 3amurel naGopmarmu (CK3M) otHoCcsTCS

MIPOrpaMMHBIE, allapTHBIE U IPOrPAMMHO-ANIAPATHBIE CPEJICTBA, TO3BOJISIOIINE
peanu30BaTh AITOPUTMBI IIH(PPOBAHUS U SIEKTPOHHON MOIHCH.
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MYJUbBTUMEJIUAJIBIK TEXHOJIOI'MAJIAP APKbLJIbI OKYIIBIJIAPABIH IHETTIJIAIK
KOMMYHUKATHUBTIK K¥3bIPETTIVIII'TH KAJIBIIITACTBIPY 9JICTEMECI

Ceknosa /K.

Maeucmpanm

«7MO01711 — LLlemen mini myeanimoepin oasapiay»
Abvinaii xan amvinoazel Kaz XK oicone OTY
Anmamul, Kazaxcman

Tyitin: Ayb3la koHe jka30amia ceiliey NpakTHKachl OOWBIHIIIA HWHTEPAKTUBTI cabakTapiaa
OeitHenep/l malganaHy CTyJEHTTEpre TEeK TUII FaHa eMeC, COHBIMEH KaTap IIET TUTl MOACHHUETIH e
MEHrepy TYpFbIChIHAH OipKaTap epeKile MYMKIHAIKTep amaabl. beliHepuiabMm ImmieT TNl KapbiM-
KaThIHAC TOKIPUOECiHE KoHE OKY cabarbIHAa OCBIHAAN KaphIM-KaThIHAC JKaFJaiIaphiH KacayFra KaKChl
JMHAMUKAJIbIK KOPHEKUIIK peTiHae Kbi3MeT eTeli. CTylIeHTTep MoJeHHEeTapalblK KapbIM-KaThbIHAC
JarplIapblH Urepy YiuiH OelHeduiabMAepAl aHa-caHlia eMec, XKYWedl Typle KepceTy Kepek, ail
JIEMOHCTpalMs  QMICTeMEeNiK TypAe YHbIMIacTelppliybl Kepek. Iller Timi  cabakrapbiHzaa
MYJIBTUMEIUSUIBIK ~ TeXHoJorusapasl  KosujgaHy Tuigik KOO — cTyneHTTepiHIH IIeT  TULIIK
KOMMYHHUKATHBTIK KY3BIPETTUIIIH KaJlbIITACTBIPY KYpalbl pETIHIE OpeKeT eTell, OKy IpOoLeciH
KApKbIHAATyFa BIKMAJ €TeIl JKOHE CTYJIEHTTepJiH KOMMYHHUKATHUBTIK (TULAIK JKOHE OJEyMETTIK-
MOJIEHHU) KY3bIPETTUIIIH KaJbINTACTRIPY YILIH KOJAMIIbI )KaFAaiiap xacaiipl.

Tipek ce3nep: KOMMYHHMKATHBTIK KY3BIPETTUIIK, IIbIHaWbl OelHeMaTepuanaap, MYJbTUMEAMUSUIBIK
TEXHOJIOTHIIAp, THIHAAY, KOPHEKUIIK, WHTCHCU(UKAIUS, TUIAIK OLTIM, iCKepIiK MEeH NaFabl, TUITIK
KabiJieT, KapbIM-KaTbIHAC.

MynsTUMEAMSITIBIK ~ TEXHOJOTUSIIAp  CTYACHTTEPAIH  IIeT  TUTIHAETT  KOMMYHHUKATHBTI
KY3BIPETTUIITH KaJbINTACThIPy/Ia MaHBI3AbI pell aTkapanabl. Onap HIeT TUIIHIE TYCIHY, ceilliey, OKy
KOHE JKa3y JaF/IbIapblH 1aMbITyFa Oipereit MyMKiHaikTep Oepeni. MyabTUMEAUSAIIBIK TEXHOIOTUsIap
CTYJIEHTTEpAIH LIeT TUTIHIET]T KOMMYHHKATHUBTIK KY3bIPETTUIINH KaJbIITACTHIPY YIIIH 30D 9JEyeTTi
Oinmipeni. Onapabl OKy MpOLECiHIE CTYACHTTepre WIeT TUTIH KaObullay, TYCIHY JKOHE OHIIpYy
JaFIblIapblH  JAMBITYFa KOMEKTECETIH HWHTEPAaKTHBTI KOHE HMMEPCHUBTI OpTaHbl Kypy YIUIH
naiinananyra 6omaael. CTyIeHTTEpIiH HIeT TUTIHAETT KOMMYHUKATHUBT1 KY3bIPETTUIITH KaIbIITACTHIPY
YIIH MyJIbTUMEIUSIIBIK TEXHOJIOTHSUIap YChIHATHIH MYMKIHJIIKTEp Oap.

1. Aynuo xone OeifHe MaTepuanjgap: ayJquo >koHe OeifHe >kazbanap apKbUIbl CTyJEHTTEp aHa
TUTIHAE CcellIeUTIHAepl THIHAAN, Kepe ayajbl, OyJ oJapIblH ThIHAAY >KOHE aWTy JaFAbUIapblH
JIaMbITyFa kemekrecedi. Onap TUIAIH €KIiHIH, MHTOHAIMSCHIH, Coiiey OYpBUIBICTAPBIH JKOHE MOJCHU
epeKIIeTIKTepiH Oije amaapl, aThUIBIMFA CTIKTEH Il KOHE aHa TUTIHJE COMJIEHTIHAepre KaiTamai bl
MynbTUMEIUSIIBIK ~TEXHOJIOTHSIIAD CTYJIEHTTEpre ayAuo >KoHe OeifHe kasz0amap, duiabmuep,
YKaHAJIBIKTAap, TOJKACTTAp JKOHE T.0. CHSKTHI MIBIHAWBI IIET TUTIHAETI MaTepuaigapra KOJI JKeTKI3yre
MYMKIHJIIK Oepeni.

2. NHTepakTHBTI OaFmapiamMaiap MeH KOCBIMIIANap: CTYACHTTEpre rpaMMaThKa, CO3IIiK >KOHE
0acka TULNIK JaFAbuIapibl YHpEHyre KOMEKTECETiH opTypil HHTEPaKTHUBTI OarjapiaManap MeH
KochiMIaap Oap. Onap KapbIM-KaThIHAC JAFAbUIAPBIH JAMBITATHIH JKOHE IIET TUTIHAC KETUIAIpyTre
KOMEKTECETIH JKaTThIFyJap, OWBIHIAPD MEH TalchlpMalapJbl OpbIHAANW anajbl. MyJbTUMEIUSIIbIK
TEXHOJIOTHSIAD CTYACHTTEpre IIeT TUTIHIAE CoWiecy IaFapUIaphlH JTAMBITYFa KOMEKTECETiH
WHTEPAKTUBTI JKATTBIFyJap MEH OWBIHIApABIH KEH CIEKTPiH YChIHaAbl. byn BeO-KockMIanap,
MOOWJIB/II KOCBHIMIIIAJIAp HEMECe KOMIBIOTEPNIK Oarmapiamaiiap (GopMaTblHIa OPBIHAATYBl MYMKIH
TBIHZAY, OKY, ’Ka3y KOHE CeIIIey KaTThIFyJapbl 00Tybl MYMKiH.

3. Buptyanapl ChIHBIITap MEH OHJIAMH TutaTdopMmainap: BUPTYaAbl CHIHBINTAP MEH OHJIANH
mwatopmanap apKbeUIbl CTYACHTTEp SPTYPIIl eNAepAiH aHa TUTIHAE COMNeUTIHAEp Il YHpPEeHill, ceiliece
anazapl. Onap OHJAMH MiKipTajgacTapra KaTbica allajibl, ©3 MiKipJepi MeH uaesIapbIiMeH OeJrice anaipl,
sccenep MeH OasHaaManap jka3a ajajpl, Oyl onapra »kas30alla >KoHE aybl3lla KapbIM-KaTbIHAC
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JMaFIbUIApPBIH  JAMBITYFa KOMEKTecedi. MYyIbTUMEIUSIIBIK TEXHOJOTHSHBI KOJJAAaHA OTBIPHI,
CTYJEHTTEp BUPTYyalibl OalIaHbIC OpTajlapblHa KaThica aiajibl, MbIcalibl, OHJIAliH (opymAaap, yarrap,
OelinexkoH(pepeHuusIap xxoHe T.0. by onapra aHa TuTiHAE COMIEHTIHASPMEH JKOHE dPTYPIIl eiepIiH
0acka CTyICHTTEpIMEH IIeT TUTIHAC COUIeCyre MyMKIHAIK Oepei.

4. MynbTUMEIUSUIIBIK TIPE3ECHTALUSIIAP: CTYJCHTTED claiarap, OeifHe xoHe ayJuo MaTepuaniap
xacay OarjapiiaManapblH KOJJAaHa OTBIPHIN, MIET TUIiHAE MyJNbTUMEIUSIIBIK Mpe3eHTalsuIap sKacai
ananpl. byn omapra mer TuTiHAe celiey JKOHE KOIIIUIIK alIblHIa CeMey IaFrAbUlapblH aMbITyFa
KOMEKTece/[l, COHBIMEH KaTap OJIapblH LIbIFapMaIIbLIBIFBl MEH ©31H-031 KOPCETYIH bIHTAJAHIbIPA/IbI.
CryneHTTep MYJIBTHMEIUSIIBIK TEXHOJOTHUSHBI ~©3JCPIHIH IIeT TUTHAETI MYJIbTUMEIUSITBIK
»o0aaphlH jkacay YIIiH KoJijaHa anajbl. bys Oeline npe3eHTanusuiap, ayino xazdanap, BeO-caitrap
xKoHe T. 0. Ooiysl MyMKiH. MyHnait xobOamapasl jkacay Ke3iHIE CTYICHTTep KaObuiaay, TYCiHY
JaFIpLUIapbIH KOJIJJaHa alajbl.

5. OiipiHgap: meT TUTIHAETT MYyJIbTUMEIMSUIBIK ONBIHAAp CTYISHTTEpre Tiimepli YHpeHyre
MYMKIHIIK Oepei.

Byn ¢pyHKnmsnap mer TiAepiH OKbITY KOHTEKCTIH/eT1 OUBIHAAPBIH OPTYPIIUTITiH aHBIKTalIbI:

-JIEKCHUKAJIBIK OWBIHIAD;

-rpaMMaTUKaJIbIK OMBIHAAD;

-()OHETUKAJBIK OMBIH/IAD;

-oporpadusIbIK OfBIHAAD.

Kazipri yakpITTa meT TUIACpiH OKBITY oaicTeMeciHae OelHexxka30ana YCHIHBUIFAH JKaraiiFa
CylieHe OTBIPBIN, CTYJACHTTEP/iH MOJIIMIEMECIH BIHTAJAHIBIPAa OTBIPHIN, ceiieyne Oapabap TyciHy
JKOHE KEeWIHHEH IMaiaajaHy YIIiH JKeTKUIIKTI MaTepuaibl KaMTaMachl3 €TeTiH OeliHexa30aHbl Kepy
YaKbITBIH KapThl caraTTaH O0ec MUHYTKA JKOHE OJaH a3 Y3iHaijepre KbICKapTy YypAici Oaiikamassl.
Cabakra OcifHEeH1 KopyTe KeTETIH yaKbIT MeJiepi OCHEHI mainanany MakcaTTapbiHa 0alIaHbICTHI.

JXorapeina alTeUTFaHIal, MIBIHANBI OeiiHEMaTepruaapIbl MET TUIAIK KapbIM-KaTHIHACTBI OKBITY
MakcaTblH/a MaijanaHy MIeT TUIAIK MoAeHueTTI urepyre bikman ereai. Conabikran Maprapet
Totuepain emipi Typanbl (GuIbM OpHUTAaHABIK AKUEHTIIEH OE3eHAIPUIreH IYpBIC aKaJeMHSUTBIK
aFBUIIIBIH TITIMEH €PEeKIIeICHEI].

Cabakrta mbHaiibl "Temip xaHbIM" KepkeM (WIBMIMEH >XYMBIC YII KE3eHAE >KYpri3iuiui:
JIEMOHCTpAIMS aJABIHAAFbI, JEMOHCTPALMSIIBIK JKOHE JEMOHCTPALUsIaH KEHiHT1.

belineni kepep anablHIA CTYICHTTEpre KOMMYHHMKATHUBTI MIHIET KOWBLIAAbI, OYJ OJIapIbIH
HazapblH IypbIC OarpITKa aynapassl. O yIIiH Myramimre cabakra OelceH Il Kapayabl YHbIMIACThIpYFa
MYMKIHIIK OEpeTiH CypakTap MEH >XYMBIC yJecTipmeci xacanansl. Kepy TexHONOruscel (uibMIi
JIOTUKAJIBIK Y3iHAUIepre Oenmy/i, TUIMIK KHBIHIBIKTAPABI JKOIOFAa JKOHE OEHTAHBIC IIIBIHIBIKTApP.IbI
TYCIHAIpyTe OaFbITTANFaH JKEKE TarChIpMaliap/Ibl 931piaey/i KaMTUIbI.

JIunakTUKaNBIK YJIeCTipMEe MaTepHaJIMEH J>KYMBIC ICTEy Ke3iHJe CTyIeHTTep Oenrii Oip
TEXHOJIOTUSIHBI YCTaHAbI:

- TariChIpMaliapMeH aJiJIbIH ajla TaHbICY;

- yJectipMmeni MaTepuan KapamailbiM OOJybl KepeK, COHAAa CTYACHT ©3iHIH ajfa >KbUDKybIHA
ceHiM1 0oJ1a anajisl;

- YJIecTipMelni MaTepHual TecTiieMeiii, 6ipaK CTyIeHTTEeP/IiH CONIEyiH bIHTATaH bIPAIBL.

JleMoHCTpanus anapiHAarel Ke3eH e 013 OeiiHepunbMHIH ((parMeHTTIH) MOTIHIH KaObLIAay 1aFbI
TUIMIK KUBIHABIKTAPABI aJblll TACTAWMBI3, JIMHTBUCTUKAIBIK €JITaHy MIBIHABIKTAPBIH TYCIHAIpEMIs.
Crynentrepre OeitHe-(prIbM Ma3MYHBIH, Ma3MYH/IbI OaFapiiapsl, TIPEK co3/Iep MEH CO3 TIpKECTepiH
aHTULUNANMsAIay OOWBIHINA Tamncelpmanap Oepineni. TycCiHyZiH MYMKIH KHBIHIBIKTapbhl JKEKe
(dbparMeHTTEpl IpIKTEN THIHIAY apKbUIBI Aa >KoWbutanbl. Keilip epekie KWblH Karmaimapaa
CIIEHApUII1 aJIIbIH ajla OKyFa 00Ja ibl.

OuibMre AeWiHr1 HYCKAYJBIK PETIHIE Ma3MyH CYpakTapbl, GUIbMHIH WILTIOCTPALUAIAPHI KOHE
KeUiMmKepIep iy MOpTPETTePi YCHIHBUIAIBI:

1. Cypert Kaii )xep/ie ambuiaabl?

2. OuUIBMHIH CIOXKETiHe KaHJail TapuXyu OKUFaIap CUNaTTaIFraH?

3. ®onKieHI COFBICHLIHBIH ce0ebl Hele Ielr OiIaiceI3?
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4. ¥3aK COFbIC KaHIIa YaKbITKa CO3bLIIbI?

5. TeMip XaHBIM KiM JIeT aTaiajbl?

7. @onKIeHT apalaapblH OaKbUIAYAbl KAIIBIHA KENTIPYIETrl TeMip XaHBIMHBIH PoJTi KaH1ai?

8. by punsmae kim oitHaIBI?

Kapayra neifin yChIHBUIFaH cypaKTapfa jkayanrtap KapajiraH (parMeHTTIH Ma3MyHbI OOHBIHINIA
OHTIME YHBIMIACTBIpYFa MYMKIHIIK Oepemi, ad HEFYpJbIM JKeTUIMIPUIreH Ke3eHIe — IiKipTalac,
acipece cypakrap npobiaeManblK cunarta OOJFaH jKaraaiaa.

beitHedunabM KepceTiiMec OYpBIH CTYJIEHTTEPTe OHBI KOPYl OEJICEHMl dKoHE MAaKCaTThl €TETIH
KeJieci KOMMYHUKATHBTIK TarlChipMasiap YChIHBUIAIbI:

- KapTa/ia Ma3MyHFa COMKeC KeJIETiH AYPhIC HYCKaHbI, OarbITThI, (PaKTiHI OEIT1ICHI3.

- (huBMHIH KaapiapbiH OeiiHe pparmMeHTTe maiaa 60y peTiMeH OpHANIACTHIPBIHBI3;

- TUINIH JKEKEJEeTeH acleKTiIepiH YyHpereTiH Ttanceipmanap ((poHeTHka, TpaMMaTHKa KOHE
JIEKCHKA): TITIPKEHY/Ii, allyJIaHy/bl, KyaHbBIIITHI, YAIyIbl OUIIIPETIH CO3 TIpKECTEpiH OeNTiIeHi3;

- aKMapaTThIK-KOMMYHHKAIMSUIBIK TEXHOJIOTUSJIApAbl TMaiifanaHa OTBIPBIN, CTYACHTTIH 63
OeTiHIIe 3epTTEYiH KO3ACUTIH JKEKe TarchpManap.

Bipinmi neMoHcTpanusaaH KeHiHT1 JeMOHCTPAIUSIIBIK KE3CHIE MYFaIIIM JKEKe CO37Iep MEH Co3
TIPKECTEPiH TYCIHYJIH alFallKbl OaKbUIaybIH Xyprizeni. beiiHe:ka30aHbIH MaHBI3IbI KACHETTEPiHIH
O1pi-OKBITYIIIBI ajiFa KOWFaH KOMMYHUKATHBTIK MiHIAETTEp i Oapabap TYCiHyre >kKoHE OpbIHAAayFa KOJ
KETKi3y VIIIH KilipTy, COHAai-ak OeiiHexa30aHbl Kepi KaWTapy MyMKiHAIr. OKBITYyIIBI MEH
CTYJIEHTTEp apachlHIAFbl IUANOr OapbIChIHAA KaObULIAYIbIH KYPAETUIIri aHBIKTadaabl, KOCHIMIILA
TipeKTep MeH KeHecTep Oepiiei.

Kaiitaman kapay Ke3iHae MyFajaiM Ma3MYHJbl €MKEH-TET)KEHsIl TYyCiHyre KOJI JKeTKi3ell JKOHE
OeliHeparMeHT HeTi3iHAe MIeT TUIHAE Ceiyiey Nar[aplIapblH TYCIHY MEH JaMBITyAbl Oakbuiay
MaKCaThIH KO3/ICHTIH JEMOHCTpAIMAIaH KEHIHT1 KE3CHIe OTEIl.

Betineni xaObuiaayapl Oakpliay HETi31HEH KpaHHAH IIBIKKAH LIET TUTIHJIETI COWeyai TYCiHyi
Tekcepyre NeiiH a3zasabl. bakpliayqplH KapamaibIM TYpi-IYphIC JKOHE IYphIC eMec MaiMaeMenepi
KOpPCEeTY; YChIHBIIFaH OipHeIIe HYCKaHBIH ilIiHeH Oip AypbIc HYCKaHBI TaHAay. bakbuiayieiH Oy Typi
THIHJIAY JAF/IbUIAPBIH JAMBITY Ke3iH/€ TYCIHY/ TeKCepyTe bIKIal eTe/l.

Kanpmapaeiy ¢guibeMae maiina 0oy peTiMeH OpHANacybl CTYACHTTEPIiH Ha3apblH TEKCepyTre
FaHa eMec, aybI3lIa Ce3Jepre Jie Kojjaay Kepceryre MyMKiHAiK Oepeni. Kamprnap croxeTTiH AaMybIH
OeliHenelal JKoHE KaWTanayra >Kakchl Heri3 Oonaael. HerypneiM Kkypaemi-Oyn Oip KaapibliH
eKIHIICIHEH Here OyYpbhlH OONMaNTBIHBIH jgonenaey MiHgeri. OpaH  nma  Kypaenlni Hycka -
"keneprinepi"enrizy omici. Ocbl OeitHe (hparMeHTTIH KaJapJiapbhIHBIH apacbiHaa 0acka (GUIBMHIH
Kaapel maiga OosraH kesnme. CTyneHTTepre Oy Kaap Here ojiap KepreH OcitHeHiH Oemiri 6oma
QJIMAaNTBIHBIH TYCIHIIPYTE IIAKBIPBUIAIBI.

Kepin oTeipranbIMbI3aid, OeHHEPWIBM INET TUIMI KapbIM-KaThIHAC TOKIpUOECIHE >KOHE OKY
cabarpIlH/Ia OCHIHAAW KapbhIM-KaThIHAC >KaFlailapblH JKacayFa >XaKChl TUHAMUKAIBIK KOPHEKiTIK
petinae Kpi3MmeT eteai. CTyIeHTTep SKpaHHAH €CTIreH JAMAJIOTThl ApamMaTH3aIlUsIIaliIbl, OHBI peJIep
OolbIHINIA OfHAMIBI. MYH/a €CTITeH )KOHE KOPTeH HOPCEHI JI9J KAHFBIPTY FaHA eMeC, COHBIMEH KaTap
MOTIH/II "TIBIFAPMAIIBUIBIK TYPFBIJAH KaliTa Kapay', OHbIH JKaHa TYCIHIIpMEC] ¢ MYMKIH.

Erep cryaentrepnin OuTiM JeHreii CICHAPUN MOTIHIH TYPBIC )KOHE NI OMHATYFa MYMKIHIIK
Oepce, OeliHe KeHIMKepJepiHiH aTbIHAH JBIOBICHI OUIIPIITeH Ke3/e ceiece, ci3 ojapra GuibMai aHa
TUTIHE JaybIcTal HeMece AyOJsDKAAayAbl YChIHA amachis. MyHIAl XKaTTBIFy CTYISHTTEpPIiH YJIKEH
KBI3BIFYIIBUIBIFBIH TYJBIPYbl MYMKIH OHE OJAapIbIH TIAIK KY3bIPETTUIINIH apTThIpyFa YIKEH ocep
€Tyl MyMKiH. By TarnceipMaHbl OpbIHAAY Ke3iHe KeHinKepiepiH keke 0acklH op TYp:i TYCIHAIpyre
00J1a/IbI, a3/IBI-KONTI COTTI HYCKAIap/Ibl CAJIBICTBIPYFa 00JIa IbI.

Ocpunaiinra, mer Tt cabakTapblHAa MYJIBTUMEIUSIIBIK TEXHOJIOTHUSIAPILI KOJIAHY TIIIK
YHUBEPCUTET CTYACHTTEPiHIH HIET TUIIIK KOMMYHHKATHUBTIK KY3BIPETTUIITIH KaJbIITACTBIPY Kypajbl
peTiHae opeKeT eTeli, OKy TpoleciH KapKbIHAATyFa BIKIMAd eTell JKOHE CTYACHTTEpAiH
KOMMYHHMKATUBTIK (TUIIK JKOHE QJICYMETTIK-MOACHH) KY3BIPETTUIITIH KAJBINTACTHIPY YIIIH KOJIAIbI
JKarJanap Kacanpl.
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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:
o 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.
o 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 0, 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
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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
Acouracy = F o TN ¥ FP T FN O TP +FP Recall = 7p - FN ®
oo 584105 y 58 58
Accuracy = E R 0.953 ) Precision = B45 =0.92 “) Recall = THT 0.95 ©)

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
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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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TUIMALIIKTI KKAKCAPTY YIHIIH OHAIPICTIK CAJIAJA ’KACAH/bI
HUHTEJUIEKT IIEH ABTOMATTAH/ABIPY 1bl KOJIJAHY CTPATEI'USAJIAPBI

Kycaunoe Kaitnap Kanzaowviiynot

7M04 102-mexnonocusinwik KaCinkepiiK MamaHobleblHbly 2 KypC MASUCMPAHMbI,
Loynem Cepixkbaes amvinoazel [llvievic Kazaxcman mexHuKanvlk yHusepcumemi,
Kaszaxcman, Ockemen K.

Anngatna. Kasipri yakpITTa OHEpPKOCINTIK KOCIMOPBIHAAP HAPBIKTAFbl OOCEKENECTIKTIH
apTyblHa, OHIMIUIIKTI apTThIpy >XKOHE LIBIFBIHAAP/AbI a3alTy KaKeTTUIIriHe OaiyaHbICThl OipKaTap
KHUBIHJBIKTapFa Tan Ooxyaa. Ockl ChIH-KaTepyiep asChIHAA OHAIPICTIK canaja >KacaHAbl MHTEJUICKT
(K1) meH aBTOMATTAaHABIPYABI KOJJIAHY THIMAUIIK NEeH Oocekere KaOUIeTTLIIKKE KOJI KETKi3y/AiH eH
MepCIEeKTUBANIbI OarbITTAapbIHBIH O1pl peTiHAe epekuieneHeAl. by FbUIbIMM Makana eHAIPICTIK
nporiecte KW jxoHEe aBTOMATTaHIBIPYABl KOJIAHYIBIH OPTYPJi CTpaTerdsUiapblHA IIOTY MEH
Tannaynabl ycbiHaapl. On eHIMre CypaHbICTBI OoJDKay, OHAIPIC HUKIACPIH OHTAWIAHIABIPY >KOHE
KOpJiap/bl Oackapy YILIiH HEWPOHJBIK KENIUIep/ll, TePEH OKBITYAbI JKOHE JIEPeKTep/l Tajaaaydbl Koca
aJIFaH/a, MAallMHAJIBIK OKBITY/IBIH O3BIK QJITOPUTMEPiH KOJJIaHybl KapacTbipaabl. COHbIMEH KaTap,
Makaia poOOTThI XKyHenep MeH OarnapiamMalblK IemiMAep/l KOJIaHa OThIPbIN, aBTOMATTaH IbIPY/IbIH
MaHBI3IBUIBIFBIHA HA3ap aynapajsl, Oyl OHIIpIC THIMAUIIIH apTThIpyFa KOHE KaTeliKTep
BIKTUMAJIJBIFBIH  a3aiiTyFa MYMKIHAIK Oepeni. OChl TEXHOJOTHSUIAPABI EHTI3yMIH TEeXHUKAIBIK
acmeKkTuIepiHeH 0acka, KbI3METKEpJEpl OKbITY JKOHE JKYMbIC MpolecTepiH Oeiimaey CHAKTHI
©3repiCTep/IIH YHUBIMIACTHIPYIIBIIBIK JKOHE MOJICHU acMEeKTUIepl KapacThIpblIaabl. MaKalaHbIH COHFbI
OexiMi THUIMIUTIKTI *akcapTy YIIIH jKacaHIbl MHTEUIEKT TeH aBTOMATTaHABIPYIbIH OJE€YETIH FaHa
eMec, COHbIMEH KaTap Oenrim Oip KOCIMOPBIH MEH MHIYCTPHAIIbI OPTAaHbIH EPEKIISTIKTEPIH ecKepe
OTBIPBIII, OJIAPJIBI HTI3YTe KeIIeH I KO3KapacThIH KAKETTUIITH KOPCETE 1.

Kiar ce3mep: JKacaHapl WHTENIEKT, aBTOMATTaHABIPY, OHIIPICTIK TpoIecTep, TUIMILTIK,
Oocekere KaOUIEeTTLNIK, MalIMHAIBIK OKBITY, POOOTTHIK XKYyHesnep, OHTaWIaHIBIPY, pecypcTapibl
Oackapy, IepeKTep/Ii Tanay.

Kipicne. CoHFbl yakbITKa JCHIH OHEPKOCINTIK OHIIPICTI JaMBITYJaFbl 0acThl YpIiC KEIIeHIl
aBTOMATTAHIBIPY KYHeJepiH KoyjaHy Ooiibl. Ipi KOCIMOpBIHIAP €CenTey TEeXHUKACBIHBIH KyaTThl
JKOHE YJIECTIPUITeH KYpalJapblHa HETI3CNreH MemiMaepal eHrizai (koHe enrizyzae). Omap Oykin
OH/IIPICTIK MUKJIIBI OaKplIayFa MYMKIHIIK Oepelli, ajl OHIIPICTIK )KOHE €CeNnTey KYHEJIepiHiH THIFbI3
WHTETPAIMACH TEXHOJOTHUSIIBIK TMPOIECTEPAIH HKEMJIUITH JKOHE IIBIFapbUIaThIH ©OHIM TYpJepiH
KeJlleln e3repTy MYMKIHAINH KamTamachkl3 ereai. Ci3 JKakchl OWJIaMaWTBIH CHSKTBICHIZ. Auaiijia,
xacanapl uHTeIuiekT (OKUW) sxyilenepiniH namysl TyOereiyi »aHa JeHreiaeri aBTOMAaTTaHIbIPY
KYHeNnepiH KypyFa MYMKIHIIK Oepi.

CoHFBI KBUIAPHl JKacaHAbl HMHTEJUICKT JKYHeNepiHiH >Keaen JaMybl MYHJAl JaMyJIbIH
HOTH)KENIEpIH MpaKTUKara €Hri3yre OalIaHbICTBl KaHa KyObUIBICTAp MEH MpoLecTepll KYKBIKTHIK
perTey KaXeTTuliriH Tyabipabl. COHBIMEH Kartap, >KacaHIbl WHTEIUIEKTTI OJIaH opl  JaMBITY
TPACKTOPHSACHIH KAIBINITACTHIPY, OHBIH JaMy TOyeKelJepiH Oonamrakka OapblHIIA —a3aiTysl
KaMTaMachl3 eTyre KaOileTTI MPUHIMOTEPIl TYXKBIPhIMIAY >KOoHE Oa3allblK 3JEMEHTTEepl Ti3IMIey
Typajlbl Mocelie TYBIHIAAbl, Oyl OKOHOMHKAIBIK JaMyZblH KeIIOacIibl —eNjepiHAe >KoHe
KOIIOACIIBIIBIK MO3UIMATIAPFa KOJ JKETKI3yre YMTBUIATBIH MEMJICKETTEep/ie >KacaHIbl MHTEJUICKTTI
JAMBITY CTpaTerHsIapblH KYpyFa oKeJ/Ii.

37



MesxayHapoaHslii HayaHbIH KypHaT AKAJTEMUK Ne 1 (251) 2024 1.

BypbiH agam y3aK yakbIT ®KYMBIC ICTETEH TariChlpMaliap/ibl )KacaH bl MHTEIUIEKT OipHeIIe CeKYH]T
immiage opeiHgai ananel. Kazipain esinme Al kemeriMeH OaHKTIK IIOTTapHbl amly >KOHE CAThIN aiy,
kKaHa JIOPI-TOPMEKTEepi d3ipiiey, KOp HapBIFbIHA WHBECTHUIMSUIAY JKOHE PEUCTIH KENIry YaKbIThIH
OlpHele MUHYTKa ACHIH aHbIKTall anmanel. JKacaHIpl WHTEUICKT '"KaHa 3JEeKTp" Ien aTajajbl: O
OM3HECTIH OapJIbIK cajajapblH ©3repTell >koHe Ooamakta OYKiJI ©pKEHHETTIH KeJIOeTiH e3repTyi
MyMKiH. KociOu Meana pecypcThiH TYKbIpbIMaaMachiHa coiikec Techtarget.com. xacaH/Ibl HHTEIUICKT-
OyJ1 TEXHOJIOTHSIHBIH HMHTEIUIEKTYyaJl[Ibl OpEKeTKe eJiKTey KaOuleTi, MbIcajbl, akmapar HneH OepiireH
epexenep Herizigae OLTIM aily, JIOTMKAIBIK KOPBITBIHABI jKacay jKoHE MIemimaepiisai tysery. Al
capanTaMaibIK KYHenepai Kypy, TaOuru TUIAeri AepeKTepl oHIey, COMIey 1l TaHy jKoHE MaIlWHAIIBIK
Kepy XoHe T.0. )KOFaphlla alThUIFaHIapFa OalIaHBICTHI KYPTi3UIreH 3€pTTEy TaKbIPhIOBI OfaH Ja
©3€KT1 00J1a Tycel.

3eprTey Jici MeH MaTepuasaapbl. OHEPKOCINTE JKaCaHIbl MHTEJUICKT HETI3IHICT1 JKyHhernep
KapKbIHIIBI Aambin keneni. Meticulous MarketResearch anmarer 8 xpuima Oy cermeHTTiH 39% ocyin
OOJDKalIbl, al OHEPKICINTIK ai memiMaepl HapbIFbIHBIH Kenemi 2027 xputFa Kapail 27 Muimuapn
JIOJUTapFa KETeIl.

byn enimumepai maiipmananynarsl kemOacimibl — AKII, omapaeiH apteiaaa-OHTycTik-11IbiFbIC
Aszus ennepi (eHaipic opbIHIAPBIHBIH Kol 0ediri Kpitalina opHanackan). Anaiina, skahanplk Kejaem e
OyJ1 KepceTkill eTe KapanaibiM-Gartner MoniMeTTepl OOMbIHINA QJIEMIETT ®©HEPKICINTIK YHBIMAAPABIH
TeK 6% - bl )KacaHIbl HHTEIEKTTI MaiganaHagsl.

OHIIpic KYMBICHIHBIH (YHKIMOHAIABI OarbITTaphiHa KejeTiH Ooscak, KM skaHa eHimzaepi
o3ipJey THIMJAUIITIH apTThIPY, KETKIZYIIUIepAl TaHIay MeH Oarajay/ibl aBTOMATTaHABIPY, OOJIIEKTEp
MEH OeJIeKTepre KOMbUIATHIH TaJaNTap/bl Talaay YIIiH KOJIaHbLIaAbl. OHIIpiC IPOLECiHIH o31He
al Oum3Hec-TIpoleCTepal KETUINIPY JKOHE OpTYpii 1IIKI KyHenepiai YiHiecTipy YIIIH KaxeT. by
KbI3METKepJIep/iH KaTeliKTepiH a3aiTy, TOKTal Kally YaKbITBIH a3aiTy, KOCIMOPBIHAAFEl KAyiNCI3IKTi
KaKCapTy VIIH KbI3METKEpJep MEH KaOIbIKTapbIH KO3FAIBICHIH Tajjay, camaHbl OakplIay >KOHE
XKa0IBIKTBIH KYHIH Talay Kar aiiapsl.

Keneci cama — usoructuka. OnHpaa KacaHIbl HWHTEIUIEKT TachIMaijay MaplIpyTTapblH
JKOCTapyiayibl  JKakcapTabl, IIHMKI3aTThl KETKI3y YaKbITBIH a3alTajpl, KOHEITUIIMIEP MEH
KETKI3LTIMaep i OapIIblK Ke3eHIepAe KaaaraianIbl.

Kone, opune, 6acka canajgapaarbliaid, OHIIPICTET] )KaCaHbl MHTEJUICKT OHIM/I KbUDKBITY YIIiH
KoJaHbUIanel. byn memimaep canara eH a3 ToH. byFaH Konjay >KOHE KbI3MET KOPCETY KOJeMiH
Ooipkay, Oara Oenrineyni OHTAWIAHABIPY >KOHE TYTHIHYIIBUIAPABIH OHIM carachlHAa KaHaraTTaHYbIH
Tannay Kipeni.

OHepkacinTeri acaHJbl HWHTEIUIEKT >KYMBICBIHBIH EpEKIIeNiri MOJAENbIEpal Kypy KesiHie
KOCIMOPBIHAAP/IbIH €PEKIIETIKTEPIH eCKepy KaxKeT, ojlap TINTI Oip MeTaaMeH >KYMbIC jKacaraHla Ja
Oip-OipiHeH epekiieneHyl MyMKiH. bipak Oyni alplpMalibUIbIKTapAa >KacaHAbl MHTEIIEKT bapibik
OHJIIPICTIK YHBIMAApPFa TIKEICH aarOpUTMIIK €CENTey MYMKIH €éMeC HeMece KUbIH OOJIaThIH, KONTEreH
aiHbIMaNBl (akTopiap MEH OeNrici3, HHXKEHEp ©31HIH capanTaMajiblK TOKIpUOECiHe CyHeHEe OTBHIPHIT
KaKeTTI opeKeTTep/1i OaramailThiH jkepae KOMEKTeCe/Ii.

liot >xo0amaps! asceiHga MHTEIEKTYyanapl Tangayabl €Hri3y KaHJail HoTHXe OepeTiHi Typasbl
OipHeIe MbICAIIbl KAPACTHIPHIHBI3.

3epTTey HOTHKeJEPi KOHE 0JIapAbl TAJKbBLIAY. O3ipre KoCIMOPBIHIAPIBIH CHOSKTI KOpFay
canaceiHna JKU-memrimaepai KoiagaHy KOPBITBIHIABUIAPHI JKaIINbUIAHFAH TYpAe KOJ JKETIMII:
OeifHeaHaMUTHKA, KbUIy KapTaJapblH jkacay, KbI3METKEpiepAe KeKe KOpPFaHbIC Kypaiaapbl
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YKUBIHTHIFBIHBIH OOJYBIH Ta/ay, KayinTi atMakTapabl 0akputay. MyHaai OeICeHIUTIK KOCITOPBIHIAFbI
xkapakar neHreiin 50% - ¥a TOMeHIEeTe /.

Bipak coTTi XarmaimapIplH KOIIIUIrT eHJIIPICTIK KOMITaHUSUIAPIbIH HAKTHl MiHJETTEPIMEH
OaimanpIicThl. MpIcaibl, OHMIPIC NUKIIHIH aFallKbl KE3CHJEPIHIETT MPOKAT akayJapblH OoJKay
IIBIFBIHAAP/IBI a3alTyFa JKOHE JalbIH OHIM KOJIEMIH HEKeCi3 apTThIpyFa MYMKIHAIK O€peTiHl aHBIK.
Ocpbinan KU sxyifeci yIIiH MiHAET TYJbl: ©HIIPICTIH alfalllKbl Ke3eHIEpiHAE aKayJbl MacCaHbIH €H
Kenl yieci O6ap Marepuangap MeH OeJjIeKTep/l aHbIKTay >KOHE OChUIAlINa WieMJey AWipMEHIHIH
OHIMJIUIITIH apTTHIPY.

Tarpr Oip Oenrisi xaraaid MPOIECTIH MapXachlH TYNKUTIKTI OHTaWJIaHIBIpYMEH OailIaHBICTHI.
JXacaHapl HHTEIIEKT OOMYBI KEPEeK OANKBITY YaKBITHIH KOHE (epPOKOPHITIIAHBI TYTHIHY/IBI )KOHE OCHI
KOMIIOHEHTTI KOCY KaJaMJapbIHBIH CaHBIH Kajai a3aliTyra OOJIaTBIHBIH ecenTeHi3. Icke achIpyIbiH
HOTHIKEC1 OaKBITY yaKbIThIHBIH 4-6% - ¥a KbICKapysl, TalChIpbICTap bl OHTANIAHABIPY KOHE KbUIbIHA
10 MULUTHOH J0JI1ap YHEMIEY OOJIIbI.

JlereHMeH, >kacaHIbl MHTEUICKTTI KOJNJAHYABIH KYpIedl OKHFaJapbl a3 KOHE JKacaH]ibl
MHTEJJIEKTT] KOJIJAHYIbIH HAaKThl THIMJILIIT1 Typaibl.

Bipinmici-kaOAbIKTHl MalanaHy YakbITBIH apTThIPy. MbICaibl, 3JEKTp KyaTblH TYTBIHY
poMITiH )KOHE KECKIIITIH XKYKTeMeCl Typajbl AEPEeKTEepAl TaJlail OTHIPHIN, CTAHOKTAP/AbIH Maiiianbl
KYKTEMeCI Typasbl aKmapar ajxyra 0oJjiaJibl — MalllMHA >Kail FaHa KOChUIMaraH kesfne, bipak 0eimikTi
xacay rpouect xypail. OcblHAali aKknapaTThl 3epTTEl OTBIPHIIN, KAOIBIKTBIH IYPBIC JKYMBIC iCTEMEYI,
KOHJACYIITIEPAIH KYTY YaKbIThl, MaTepHaIAAPAbl JKETKI3y YaKbITBIHBIH OY3bUTybl jKOHE T.0. CHSAKTHI
YaKBITTBI )KOFANTYAbIH ceOenTepiH aHbIKTay KUbIH eMmec. COHBIMEH, IIpLI )KOHE JIEKTP 3HEPrUsiChIH
TYTBIHY HpOoQMIl Typaabl AEPEKTepAl Tajaay >KaOAbIKTBIH BIKTMMaa akayjapblH OoJpKal ajajsl,
COHBIH HET131HJIe TeXHUKAJIBIK KbI3MET KOPCETY/l aJlJiblH-alla jKocmapiiayFa 0osaabl )KoHEe ochliaiia
KOHJCY YakKbIThIH a3aiitajgsl. COHBIMEH KaTap, HapbIKTa OeJIIIEeKTepAl OHAIPYAl >KeIenaeryre
MYMKIHIIK OepeTiH OarmapiiaMmanblK Imenrimaep Oap, keiOip skarmaitmapna 20%. HakTel yaksiT
pexxuMiHIe oap OOIKTIH eHJeIy 0aphIChl TYpalbl AepeKTep i Oaraiai/Ipl skoHe Oenriii Oip yakbITTa
OHJICY KYPAIBIHBIH JKBUIAAMIIBIFBIH apTThIpaAbl. MEBICAbl, MaibIHIAaMaHBIH JKOPIACMAKBICHl KaKeT
OonraHHaH a3, cojaH KeriH keckimTi/keckimTi CNC mammHachiHaa OaFapiaMaianFaHHaH repl ayaaa
KBULIAMBIPAK >KbUDKbITYFa Oonaznbl. Hemece CNC cTaHOKTaphl YIIIH KeCy JKbUIAaMIbIFbI MapKaMeH
OpHATBUIFaHbIH Ol1€ OTBIPBIN, SIFHU JIOFall KypajFa ecenTereH/ie a3asibl, Oarnapiama eTKip KypaliMeH
KYMBIC icTereH 1e OyJI )KbUIaMJIBIKTBI apTThIpa ajiajibl.

Exinmici-en0ex eHiMaimirin aptreipy. Cranokrtapaa (Hemece RFID-tertepsae) opHarbuUiFran
TipKey TepMUHAIJAPBIHBIH jkoHE THIcTIi BK keMeriMeH maiimainsl >KYMbIC YakbIThl OenrineHeni. Ochl
aKmapaTThl Tajail OTHIPHII, OHIMCI3 IIBIFBIHAAPABIH CEOCTITepiH aHbIKTayFa 00Ia bl

Y UIiHIIIC1-KOHCTPYKTOpJIap MEH TEXHOJIOTTap/blH OHIMAI MaijanaHy 1apTrapbl MEH akayJsap
(dakTinepi Typaiabl 0OBEKTUBTI JepeKTepre ue 0oja OTBIPBIN, KYPBUIFBIHBIH JHW3alHBIH T€3 TY3ETIIl,
KaHa MoAMQUKANMAIAp JKacald ajaThIHIBIFbIHA OaiJIaHBICTHI JKaHA OHIMIEPAl 93ipiey NHUKIIHIH
KbICKapyBbl.

TepTiHmIl - UHTEIUIEKTYaJ /bl TAlJIay XKallai TeHIIEeITeH eHIIpiCKe Kellyre MyMKIHIIK Oepeni
HOTHKECIHJIE 9pOip KIMEHTTIH KaKETTUTIKTEpiH OapbIHIIa KaHAFaTTaHbIPY €Ce0iHEH CcaTy/Ibl YIFalTy.
"Unpyctpus 4.0" KaFruaaTTapblH €HT13€ OTBIPHII, XKEKe CHITaTTaMaIapbl 0ap jKOHE JKEKEe TarChIPBICIICH,
Oipax »kammai KejeM/e )KeKe OHIMHIH ©31H/IIK KYHBIH CepHSIIBIK/ KaNlail eHaipic AeHreiiHIe YCcTaraH
Ke3ne oHIM okacayFa Oomanel.  JKorapeima —alTeUTFaHAapiaaH Oacka, '"3arrap uWHTEpHeETi"
TEXHOJIOTHSUTAPbl MEH JKaCcaHJIbl MHTEJUICKTTIH YiHJeciMi O6acTankel ASpeKTepli TY3eTy Ke3iHie, aTam
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aliTKaHJa TamCBIPBIC KOJIEMIH ©3TepTy Ke3iHJe HeMece >KaOIbIK ICTEH IIBIKKAH Ke3[e OHAIPICTI

’Kocrnapriay NpoLEeCcTepiHAE YIKEH MaHbI3Fa Ue.

3akmouenue. JKanmpl, KacaHIbl MHTEIUICKT OHEPKOCIN CajJachlH JaMBITy MEH JKaHFBIPTYIa

ISy pes aTKapajbl. by KocimOpeIHIApFa OJIAPABIH THIMIUIITIH apTTHIPYFa, MIBIFBIHIAP.IBI
azaiiTyra >KOHE OHIMHIH CalachlH JKaKcapTyFa KOMEKTecedi, Oyl olapIblH HapbIKTarbl Oocekere
KaOUIeTTUIIrH apTThIpyFa Kkemekreceai. Anaiiaa, XXKM-ai coTTi KoiaHy YIIiH ©HEpKICINTIH TYpPaKThl
JaMybl MEH 1IrepijieyiH KaMTaMachl3 €Ty VIIIH KayllCi3fiK, 3TUKa JKOHE 3aHHAaMa CHUSKThl KOINTereH

(baxTopaapIbl ECKEPY KaKeT.

10.
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3BIFBIP IOHI MEH BATATTHI KPEKEP PEIENTYPACBHIHIA
KOJIIAHY IBIH TUIMALTITT

Tvinoim b.K., baiivicoaeea M.I1., Monoakynoea 3. H.
(Anmamor Texronocusnvlx, Yuueepcumemi)

JXyprizuiren 3epTTey >KYMbICHI 3bIFBIP JQHIHEH jKOHE 0aTaT(ToTTi KapTON) OHIMJIEPIH KpeKep
peuentypacblHaa KojijaHy OarbIThIHAA XYPri3iial. 3epTTey >KYMbBICTApbIHBIH OapbIChbIHAA KpEKep
OHIMIHIH TaFraM[bIK KOHE OMOJIOTHSUIBIK KYH/IBUIBIFBIH JKOFAapbUIaTy MakcaTbiHaa 5-20% apaibiFbIHIa
3BIFBIP JIOHIH, 3BIFBIP JQHIHIH TyTacTail TapTbUIFaH €31HIICIH >koHe Oarar e3inuiciH 35,55,85%
apajbIFbIHJIA KOCY apKbUIbl 3e€pTTEYJIep KYPri3iaai. 3epTTeyiiep HOTHXKECIHJAe OHTaliabl Hycka 15%
3BIFBIP JIOHIHIH TyTacTail TapThulFaH >koHEe 85% Oarar e31H[ICI KOCBUIFAaH KpeKep ©HIMi OOkl
TaObUIABI. AJIBIHFAH OHIMHIH KYpaMbIHAAFbl TaFaMJBIK 3aTTapiblH MeJILIepi ecCil, TaramJIbIK >KoHE
OMOJIOTHSUTBIK KYH IBLIBIFBI )KOFapbUTAFaHbl AKbIHAIIIBI.

Heri3ri ce3nep: kpekep, 3bIFbIp A0HI, 0aTaT(TOTTI KApPTOI), TAaFaAMBIK KYH/BLIBIK, OHOIOTHSIIBIK
KYH/IBUTBIK,.

Kipicne

Kasipri xyHne TexHMKaHbIH AaMmybl ceOeOiHEH Kell ajamjap aypyra yuisipay ycringe. Con
ceOenTi naiaambl TaFaMIbIK KYH/IBUIBIFBI )KOHE OMOJIOTMSIIBIK KYHABUIBIFBI )KOFAphl YHIBI KOHIUTEPIIIK
OHIMIEp/Il Kacay Kasipri KyHHIH e3ekTi moceneci. COHbIMEH KaTap, KOFaMJa YHIIBI KOHIUTEPIIK
OHIMJIEpiH CYpaHbICKa Ue 00ybIHa OailIaHBICTBI TaFAM/IBIK JKOHE OMOJIOTUSUIBIK KYH/IBIIBIFBI )KOFAPhI
©CIMJIIK TEKTEC IIMKI3aT KOCHUTFaH OHIMIEP/iH aCCOPTUMEHTTEPIH KOOCHTY, OHIMACPAIH KYPHUIBIMBIH
KETUIAIPY KaKeT.

ToTTi KapTom - XKOFaphl KaJOPHSIIBl OHIM, OHBIH TaFaMIbIK KyHAbUIBIFEI 100 r-ra mamamen 90
KKai, an kapronta HeOopi 70 kkan Oomanel. Illuki ToTTi Kaprom TyiHektepinae 20%-ra aeilin
KeMipcynap, oHbIH immiHae 12,7% kpaxman, 4%-1aH actaM KaHT (caxapo3a, IIIoKo3a, PPyKTo3a KoHE
MasbTo3a) KoHe 3%-Fa el TaFaMAbIK TalbIKTap 0ap. OHBIH KypaMblHAa Maiiap ic XKY31HIe KOK,
aKys3aap ere a3. ToTTi kKapTon BUTaMUHACPIIH, ocipece A, C, E, B2, B5, B6 xone Bl ke3i 6ombim
TaObu1aAbl. TOTTI KAPTONTHIH Capbl )KOHE KBI3FBUIT Capbl COPTTAPBl O€Ta-KAPOTUHHIH KOMMAch!l OOJIBII
TaObLIaAbI, OJIAPJBIH KypaMbl co0i31eH keM Tycneiai. TyiHek KypaMblHa KaJbIUi, TeMip, MarHui,
dbochop, HaTpuil KoHE MBIpHIII Oap >koHE ocipece Kammiire Oail. COHBIMEH KaTap, OJap.IbIH
KypaMbIHJa TPUTEPIICHAEP, AJIKAJOUATAP, KyMapUHIEP, AHTPAXUHOHAAP, CAIOHWHIEP, TaHUHIED,
TaHUHJIEP JKoHE (PeHOIIIBI KOoCchUTbIcTap Oap [1].

3bIFBIp TYKBIMIAPBIHBIH a/laM VIIIH OpacaH 30p KYHABUIBIFBI OHBIH KYpaMbIHIA OPTYpIi
OpraHUKaJbIK KOCBUIBICTAP MEH KOPEKTIK 3aTTapblH O0IybIMEH OalIaHbICThI. 3BIFBIP TYKbIMIApbIHIA
KerOip iCIKTepIiH KaTepii jKacymanapblHbIH OemiHyiH O0dceHaeTeTiH nurHanaap na Oap. Jlurmanmgap
30p HIBIFAPY JKYHECIHIH KYMBICBHIH KaKcapTajbl, OYHPEKTIH KaObIHYBIH OOJABIpMayFa KOMEKTECE/Il.
Tept anTa 00¥BI 3bIFBIP TYKBIMBIMEH OAWBITBIIFAH TaraMapJbl K€y KaHJAFbl XOJIECTEPHH JIEHTeHiH
TOMEHIETE].

3bIFBIP TYKBIMAAPHl TOJBIK aMHHKBIIIKBUIIBIK Kypambl Oap axysi3nap, JuHOJeH (w — 3)
KBILIKBUIBIHBIH 0achiM KypaMbl Oap MaHbI3Abl MOJMUKaHbIKNAFraH Mail Keimkeapsl (ITIKMK),
JMETANBIK TAJIIBIKTAD CHUSKTBI TaraMJBIK (YHKIIMOHAIIBI 3aTTapAblH OOJYBIMEH CHIATTaa[Ibl.
Kazipri yakpITTa 3BIFBIP TYKbIMJAPbl HETI31HEH 3BIFBIP MalblH OHJIpy YILIIH IIMKi3aT peTiHzae
KongaHbuiagsl. COHBIMEH KaTap, 3bIFBIP TYKbIMbI aKybI3JAApPBIHBIH CaHABIK JKOHE calajblK Kypambl
oJIapibl HaH-TOKAIIl KOHE KOHAUTEPIIK OHIMIACPiH OMOIOTHSUIIBIK KYH/IBIIBIFBIH apTTHIPY YIIIH aKybI3
Ke31 peTiHe KoJAaHy MepcreKTUBACkIH Kkepeerei [2,3,5].

3bIFBIP TYKBIMAAPBI MEH OJIap/bl KaiiTa eHJIey OHIMAEP] TEXHOJIOTHSIIBIK JKOHE (DYHKIIMOHAIIBIK
KAacCHETTEepPIMEH HaH TICipy JKOHE KOHIUTEPIIIK OHAIPICTEPAiH JOCTYPl IIMKI3aThIHAH €PeKIIeICHEI].
Ocblran OailmaHbICTB  OJApAbl TaMaK TEXHOJOTMsAJapblHA €Hri3y OOMBIHIIA FBUIBIMH OKOHE
MPAKTUKAJBIK 3€pTTeyJiep KakeT. 3BIFBIp TYKBIMIAphl MEH oOJapabl KalWTa eHJIey ©HIMIepiH
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naiianany: JUNUAATEP MEH aKybI3JbIH, aKybl3 KOHIICHTPATHIHBIH Op TYpPJi Kypambl Oap YH IIUKi3aT
0a3acblH, €H aJAbIMCH, HaH TMICIpy XoHE KOHAUTEPJIK cajaHbl KeHEUTyre, (yHKIIMOHAIBIK
MaKcaTTarbl HAH-TOKAII KOHE KOHIUTEPIIK OHIMIEP/IIH aCCOPTUMEHTIH YIIFaliTyFa MYMKIHAIK Oepeni
[4,5].
3epmmey mamepuanoapvl mex a0icmepi

3epTTey MartepHaiapbl peTiHie >KoFraprbl cypbinThl Oumail yauel (MEMCT 26574 ), 3b1Fbip
nori(MEMCT 10582-76), 6atar(torTti Kaptom), ac Ty3sl (MEMCT P 51574-2003), Kyprak anibITKbI
(MEMCT 26498-85), xonceitkbii (MEMCT 32802-2014) koagaHbUIIbL.

Kpekep KaMbIpbl alIBITKBIMEH, AIIBITKBIMEH JKOHE XMUMHSIIBIK KOTCBHITKBIIITAPMEH, XHUMUSIIBIK
KOICHITKBIITApMEH JaiblHAanaabl. Kpekep TeXHOJIOTHSChl KaMbIpfa apHallFaH, SFHU allbITKbIMEH
KaMbIp JaibIHAAWTBIH €Ki (a3anbl, aJl XUMISUIBIK KOICBHITKBIIITAp/Aa HEMECEe AalIbITKbUIAp MEH
XUMUSJIBIK  KOICBITKBIIITAPAA SMYJIbCHS JailbIHAAWTBIH KOC (as3anbl 00idybl MyMKiH[6]. 3eprrey
KYMBICTapbIHIa OakplIay HYCKACHIH AallBITKBIMEH, Oacka HYCKajap KOIICHITKBIIITHIH KOMETiMEH
KaMBbIp/bl MJICHII, KpeKep JaibIHIabI.

Kpekep eHIMIHIH KypaMblHa KOCBIJIATBIH IIMKI3aTTapAbl 3€pPTTEH Keie, TaHJaJIFaH IIHKI3aTTap
KpEKepIiH TaFaMJbIK KOHE OHOJOTMSJIBIK KYHJBUIBIFBIHBIH, TaFraMJIblK TaJIIBIKTApAbIH JKOHE
BUTaMHHJIEPMEH MUHEPAJIIbI 3aTTap/IbIH OCKEH1 aHBIKTAIIIBI.

3bIFBIP JAQHIH, 3bIFBIP JIOHIHIH TYTAC TapThUIFAH €31HIICIHIH KpeKep MeUeHbECIHIH carachlHa acep
eTyiH 3epTTey MakcaTeiHaa memepi 5,10,15,20% apanbirblHaa YH MaccachlHa IIaKKAaHa KOCBUIFaH
HycKanap anbiHbl. COHBIMEH KaTap, 3bIFBIP IOHIHIH ClIeU(HUKAIBIK Hici MEH J1oMiH 0acy MaKcaThIH/Ia
OaTaT(TOTTI KapToI) e31HICiHIH Modepi 35,55,85% apanbiFbiHIa KOCBUTFaH HYCKAJIAp aJIbIH/IBI.

bakputay Hyckachl peTiHIAE alIBITKBIMEH MaHChl3, KAaHTCHI3 jKacaylaThlH «JIr0OUTEeNbCKui»
KpeKepiHiH peuentypacsl OoitbiHIIa 112,4Kr sxoraprbl cypbinThl Ougail yuel, 0,2kr ac Ty3sl, 0,25kr
anpiapl. Cy Meumiepi oficTeMeNiK HycKaylapja KenTipuireH ¢opmyiaa OOHBIHINA ecenTeNiHin
QITBTH/TBL.

Hoamuoicenep scane o1apovt manxwliay

3eptrey OapbichiHaa 3bIFBIP A0HIH 5,10,15,20% >xoHE 3bIFBIP NOHIHIH TYTAC TAPTHUIFAH €31HIICIH
5,10,15,20%  apanpifblHAQ KOCBHIN, JKaNmbl & HYCKa alblHABL.  bapiblk  HyCKajdapblH
OpPTraHOJNENTUKAIIBIK KoHE (UIUKO-XUMMSIIBIK KOpCeTKIITepi OOHBbIHIIA 3epTTeysep Kyprisiiim,
OHTAINIBl HYCKa 3BIFBIP JIOHIHIH TyTac TapThUIFaH e3iHficiH 15% Meumiepae KOCKaH HYCKa OOJbII
TaOBUIIEI.

15% 3bIFBIp MOHIHIH TyTac TapThUIFAH €31HIICI KOCHUIBIN jKacajdfaH HYCKAHBIH JOMi MEH Hici
TYTBIHYIIBIFA KEHUI Ooiybl YyIIiH OaTaT(ToTTi Kaprom) e3iHuiciH 35,55,85% apanibiFblHIa KOCY
KapacThIpblbl. JlaiiblH ©HIMHIH PraHOJENTUKAIBIK KOPCETKIIITEepiH 3epTTel Kejie OHTaliIbl HyCcKa
6o 85% GaTaT €31H/11C1 KOCBIIFaH KPEKEP aJIBIHIBI )KOHE JI€ 3BIFBIPBIH oMl MEH Hici OalKaiMabl.
Hotwxenep 1-kecrene keaTipiii.

Kecre 1. Kpekep eHiMiHIH cama KOpPCETKIIITepi

Kepcetkimrepaiy | bakpr 3bIFBIp J0H1, % 3BIFBIP JOHIHIH 3BIFBIP JOHI
aTaybl nay TYTac TapThbUIFaH e3inaici 15% xone
esigmicl, % Oarar e3iHicl, Ip
5 [10]/15]20] 5 [10] 15|20 35 | 55 | 85
[Timmixi OPTYpIi TOPTOYPHIIITHI
Y cTiHIH XaFrjanbl Kemip-0y1b1pJibI
Tyci A1bl AIIBIK AIIBIK A Konpip Ka | Am Konsip
K caphl, KOHBIP | IIIBI pa | BIK
capbl | JaKrapme K KO | KOH
H KO HBI | BIp
HBI p
p
Jlomi sxoHE mici Ozine | O3iH | AHBIK ce3ineni | AH | AHbIK cesineni | Ausl | Opt | O31iH
(3BIFBIP) TOH e BIK K ama e
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TOH, eM ce3i | ce3l | ToH,
aHbI ec memi | Jemi | cesi
K JIM€
eMec Hmi
CBIHBIFBIHBIH TounbIK MicipiaTeH, THIFBI3
KOpiHici
blranablabIFsl, 7 6 6 (56| 5 |65|65|64| 6 |65 6,7 7
%
KbIIKBUIIBLIBIFBL, 7,0 70 (72 (73|77 |7173|75|78]| 7,3 7,2 7,1
rpa.

Carnacsl )aKchl JIen TaHIaIFaH OHTANHIbl HYCKAHBIH TaFaMIbIK KOHE XUMUSIIBIK KYPaMbl
AHBIKTAJIBl. AJIBIHFAH 3€PTTEY HOTIDKENEP1 KeJeci 2-KecTeae KeNTIpIl.

Kecre 2. Kpekep eHIMIHIH XUMHSUIBIK KypaMbl

Kepcetkim aTaynapbl

Memmepi, 100r

AMMHKBIIIKBUTIAPHI-

Meunmepi,

OHIMIIE HBIH KYpaMBbl 100r eHimzIe
baker Kana
Jay | Kpekep
DU3NKO-XUMUSIIBIK KOPCETKIIITED: ApruHuH 2,441
-aKyBI3/IbIH MacCaNbIK yieci, % 10,24 | 12,27
- MaiIbIH MaccalbIK yieci, %o 55 4,90 JInsun 0,882
) : o
KOMIPCY/IBIH MacCaNbIK yieci, %o . 69 48,36 Tuposun 0,282
- KJIeTYATKAaHBIH MAacCallbIK YJIeCi, - 1,60
% } 0,23 dennianaHuH 0,794
- b-xaparurou Memepi, Mr/100r
I'mctunun 0,500
Buramuszep: ) 051 Jlenme+u3onenny 1,118
- €, mr/100r ) 0,016 MeTuoHUH 0,471
- B6, mr/100r - 0,076 '
- B1, mr/100r Banun 0,971
Munepannsl 3atrtap, mr/100r: 3,3 3,8 [ponuu 1,676
-Fe - 46,31
K 504 | 13301 Tpeonun 0,559
- Ca 43,4 135,3 Cepun 0,647
- Mg
AJaHuH 0,824
TJIMLUH 0,824

AJBIHFAH JepeKTepl Tajjay HOTWXKeENepiHAe 3bIFBIp JOHIHIH TyTac TapTelUiFaH 15%
e3iHaiciMer 6aTaTThIH(TOTTI KapTom) 85% €31H/11C1 KOCBUIBIN JKacaliFaH HycKaaa 0aKpliay HYCKAaChIMEH
CAJIBICTBIPFAHJIa MHUHEPAJIbl 3aTTap/AblH, aKybl3 MOIIIEepiHIH apTKaHbIH Kepyre Ooianbl. [laitbiH
OHIMHIH aKybI3bl Oakpliay HyckacbiHaH 19,8%-ra ecti. CoHBIMEH KaTap aMHMHKBIIIKBLIIIAPBIHBIH
KYpamblH, JaiiblH OHIMHIH KYpaMbIHIa acKOpPOWH KBIIKBUILIHBIH, B1, B6 BUTaMuHIEpiHIH Meiepi

AHBIKTAJIIBL.
Kopoimuinowt

Camachl JKaKChlI JIeTI TaHAaJIFaH YJIT1 3bIFbIp NoHIHIH 15%-1bIK €31HICIiH koHe 85% OaTtat(ToTTi
KapToOI) €31HMICI KOCBUIBIN jKacaldFaH MalblH OHIMJE, b-KapaTMHOW XOHE MaliJaibl MaKpo >KOHE
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MHUKPOAJIEMEHTTEP/IIH, TaFaMJIbIK TAJIIBIKTAPABIH 0ap OOIyBl aJJaMHBIH ac-KOPBITY, 1II€K-KOJIIapbIHa,
KaH-TaMbIPJIapbIHBIH )KYMBICTapbIHA OH 9CEpiH OCpeTiHIH aiiTa anaMbl3.

DOKCIIEPUMEHTTIK  3epPTTEyJIepJi KOPBITHIHABUIAH Kelle, TaFaMABIK JKOHE OHOJIOTHSIIBIK
KYHJBIIBIFBI XKOFapbl KPEKEP alyblH PELENTYPachl KYPbIIAbI.
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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:

y(ke) = ) @k, )-x(ky + K, )
knER

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-dcn 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:

% = 0,95
95 + 5

precision; =
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N -2 0,92
precision, = go——2 =0,
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:

i1 — 2 0,95 * 0,95 095
= x —we—s_ =
1 0,95 + 0,95 ’
F1, =2 « 222+ 092 _ )
= x — =
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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AHHOTauusl. B crarbe mpeacTaBieHO BCECTOPOHHEE IOPHIMYECKOE HMCCIEJOBAaHHE OCHOBHBIX
MPUHIUIIOB KOJUIM3MOHHOTO TIpaBa M TIPABOBOTO PETYIMPOBAHUS TPYIOBOW JEATEIBHOCTH,
OCJIO)KHEHHOW HMHOCTPAHHBIM 3J1eMeHTOM. (OTMeJaeTcs, YTO KOJUIM3MOHHBIE BONPOCHI B cdepe
TPYAOBBIX OTHOUICHWH, OCIO)XHEHHBIX HHOCTPAHHBIM DJIEMEHTOM, BO3HUKAIOT W3-3a CIEHU(PHKH
HAIIMOHAJILHOTO 3aKOHOJATENbCTBA KAXKAOH M3 CTpaH W TPOTUBOPEUYUBOCTU MEXIYHAPOTHOTO
YacTHOTO TpaBa B 3TOM oOmactn. Ha OCHOBE MPOBENCHHOTO aHAJM3a JIENAeTCs BHIBOI O TOM, YTO
YCIOBUSL TpyJda OSMHUTPAHTOB PEryJIHPYIOTCS HOPMaMH IIyOIMYHOTO NpaBa, KOTOPHIC SBISFOTCS
00s13aTeIbHBIME M MEHEE I'YMaHHBIMU 110 CBOEMY COZIEP’KaHHIO, YeM OOIIHE YCIOBHS, YCTAHOBIICHHbBIE
OOIIMM TPYIOBBIM 3aKOHOAATEIILCTBOM M KOJUICKTHBHBIMH JIOTOBOpaMH. B cTaThe ONMCHIBAIOTCS
KOJJTM3HOHHBIE MTPUBSA3KH, KOTOPBIE PETYIUPYIOT TPYAOBBIC OTHOIICHHS, OCIIOKHEHHBIE HHOCTPAHHBIM
JNIEMEHTOM, a UMEHHO: cBoOOja BbIOOpa mpaBa (aBToHOMHUs BoJM - lex voluntatis); 3akoH mecrta
pabotsl (lex loci laboris); 3akoH MecTta HaxoxaeHHs paboromareins; 3akoH ¢uara cyaHa (lex flagi);
3aKOH rpakaaHcTBa paboronarens (lex patriae, lex nationalis); 3aK0OH CTpaHBI 3aKITIOYCHHS] KOHTPAKTa O
Haiime (lex loci contractus).

KnioudeBble ciaoBa: TpyZoBblE OTHOLICHUS, TPYI MHOCTPAHIEB, KOJUIM3MOHHAS CHUJIA, YCIOBHS
TPYZa, TPYZAOBOM JOTOBOP.

BBenenue

AKTYyaJqbHOCTh TEMbI HCCIEIOBAHUS 3aKIFOYAETCS B TOM, YTO B YCJOBHUSAX COBPEMEHHETO
Pa3BUTHS PHIHOYHBIX OTHOIICHWH, HETPEPHIBHOTO TpoIlecca SKOHOMHUYECKOH Tito0anu3anuu, O4eHb
BAKEH MPOLECC IPABOBOTO PETYIUPOBAHUS TPyAd, TO €CTh PETYIMPOBaHHE YCIOBHH Tpyaa
MEKIyHapOIHO-TIPAaBOBEIMHU aKTaMH B cepe Tpyna. MexayHapoIHoe TPYI0BOE ITPaBO HAIPABICHO Ha
3alIUTy TpaB paOOTHUKOB, YCTAHOBJICHHE ONPEACICHHOTO YPOBHS WX TapaHTHH B TPYHIOBBIX
OTHOUIICHUSX W COLMAIBHOM O0ECTICYCHNH, a TAKXKe YIyUIIeHHEe YCIOBUH Tpylia paOOTHHUKOB.

Heablo craTbu SBIAETCS H3yuYe€HHE OCOOEHHOCTEH  KOJUIM3MOHHOTO  PEryJIMpPOBaHMSA
MEXIyHapOIHBIX TpPYIAOBBIX OTHOIIEHHWH, a Takke pa3paboTKka peKoMEeHJalMii 1o Hamboee
ONITUMAIILHOMY 3aKOHOJIATEIILHOMY PETryJIMPOBAHHIO MOJOOHBIX MPOIIECCOB B COBPEMEHHBIX YCIIOBHSIX.

Pesyabrar wuccaenoBanus. Cdepy MEKIyHApOTHOTO YAaCTHOTO TIpaBa  HEBO3MOXHO
npeacTaBuTh 0e3 KoH(HukTOB. OHHM BBI3BaHBI TE€M, YTO B pa3HBIX TOCYJapCTBaX 3aKOHOIATEILHOE
peryiIupoBaHUE TPaXJAHCKUX, CEMEWHBIX, TPYAOBBIX U HHBIX OTHOUICHHH HE COBIAJAET.
Konnmu3noHHbIE HOPMBI, KOTOphIE B OCHOBHOM PEINAIOT MPOOIeMy KOJUTM3MOHHOTO TIpaBa, SIBIISIOTCS
HEHTPAJIbHBIM HHCTUTYTOM 3TOH MPABOBON OOJIACTH.

JUis  mpaBOBOTO PEryqUpOBaHUs TPYIOBBIX OTHOIICHWH HAIMOHAIBHOE 3aKOHOJATEIbCTBO
pasHBIX CTpaH COACPIKUT COOTBETCTBYIOIIME MPABOBHIE HOPMBI B KOHCTHTYIIMSX, KOJEKCaX, 3aKOHAX,
TPYAOBBIX JOTOBOpaxX M T.J. 3aKOHOJATEIFHOE PETYINPOBAHUE JIENUTCS Ha JIBE OCHOBHBIC KaTerOpPHU
HOPM W WHCTHUTYTOB MEXIYHApOIHOTO YaCTHOTO IpaBa: OOLIME MOJOKEHHUs ITaHHOW cdepsl U
KOJUTM3WOHHBIE TTPEIITHCAHUSI.

Bo-niepBBIX, TONOXKEHUs, peryIupylomue o0Iue BOMPOCHl MEXITyHApPOJHOTO YaCTHOTO IPaBa,
ONPENENIAIOT ~ MPOLEAYpPY W YCIOBUS  OKCTEPPUTOPHAIBLHOTO  JIEHCTBHA  HAIIMOHAJIBHOTO
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3aKOHOJATEIbCTBA U NMPHUMEHEHHUS MHOCTPAHHOTO IpaBa HAa TEPPUTOPHM KOHKPETHOTO TOCYIapcTBa
(w1 UCTIONMHEHUS CYIeOHOTO PEIICHHUS ).

Bo-BTophIX, BCE KOJUIM3MOHHBIE HOPMBI, BKJIIOYasi HOPMBI TPYAOBOTO IpaBa, MOAYMHSIOTCA
O0IIKMM TpaBUJIaM, PETYIHUPYIOUIMM TaKUE BOMPOCHI, KaK CCBUIKH, HEOOXOAMMOCTH HOPUAMYECKON
KBaJIM(DUKALIMY U TIPEJOTBpallieHrne 00Xoaa 3aKoHa.

OTH BOIPOCH HEU30€KHO BO3HMKAIOT B YCIOBHUSX COCYIIECTBOBAHUS U pa3feleHUs MPABOBBIX
CHCTEM DPa3HbIX I'OCYIapCTB, KaXJas U3 KOTOPBIX MMEET CBOIO CHEIM(UKY, U MTO3TOMY OHU TPEOYIOT
COOTBETCTBYIOIIETO HOPMAaTHBHOTO pETyarpoBaHusi. KommM3HOHHBIE HOPMBI M3 IIEHTPAIbHONW YacTH
3aKOHOJIATEIbCTBA 110 BOIPOCAM MEKIYHApOJHOIO YacTHOIO IpaBa M «MaTepUaibHO-IPABOBBIM
BONPOCAM O3HAUYaIOT HE MPEINUCaHUs, KOTOPbIE HEMOCPEICTBEHHO PETryIUPYIOT OTHOLIEHHS CTOPOH, a
CKOpee MarepuajbHble YCIOBHS TPUMEHEHHUS KOJUIM3HMOHHBIX HOpM. [IpaBoBbie mpoOIEeMbI
KOJUTM3UOHHOW HOPMBI B TPYIOBBIX OTHOUICHHAX KAacalOTCs W JPYTUX BOIPOCOB, KOTOPHIE
B3aMMOCBSI3aHbl € 3TUMHM InpoOnemMamu. K TakuM HEOTIOXKHBIM M CHELMA]IbHBIM IpolieMam
OTHOCSITCSI:

— BO3MOXHOCTh PETYIHPOBAaHUS TPYAOBOTO JOTOBOpPAa IO TPHHIUIY aBTOHOMHOTIO
BOJICU3bSBICHHUS;

— TOCYJIapCTBEHHOE PETYJINPOBAaHHE TPYAOBBIX OTHOIIECHUH U 00SI3aHHOCTEH HHOCTPAHIIEB U JIHIL
0e3 rpakJIaHCTBA,

— BO3MOXXHOCTh OTPAaHMYCHHUS TPYIAOBBIX IpaB TpaXJaH B COOTBETCTBUHM C HOPMaMH
JIBYCTOPOHHHMX MEX1yHApOIAHBIX JOIOBOPOB.

bonee Toro, orcranBas BO3MOXKHOCTb HCIIOJIB30BaHUS KOJUIM3MOHHBIX HPUHIMIIOB B cdepe
pETyIMpPOBaHUS TPYIOBBIX OTHOIICHWHA, OCIOKHEHHBIX MHOCTPAHHBIM JJIEMEHTOM, 3aKOHOJATEIbHAs
MHUIMATHBA 3aKJII0YaeTCs B BO3MOXKHOCTH 3aKpEIJIEHHs [IAaBHOIO IPHUHIUIA MEXIYHapOIHOIO
YacTHOTO TMpaBa — aBTOHOMHHM BOJM CTOPOH. B B3 ¢ OSTUM uUcCHONb3yeTcs NOAXON K
COOTBETCTBYIOLIEH cTaThe, COJAEp)Kalleil HOPMY O BO3MOXHOCTH CTOPOH 3aKJIIOYUTh KOHTPAKT,
KOTOPBI PpEryaupyeT TPYIOBBIE OTHOIICHHUS, OCJIOKHEHHBIE WHOCTPAHHBIM JJIEMEHTOM. BaxHO
BbIOpaTh 3aKOH, KOTOpBIM OyleT NPUMEHAThCS MpH MOJNUCAHUM KOHTpAKTa WM Jaxe Ajs
peryIMpoBaHUsl MEXAYHApOJHBIX TPYIAOBBIX OTHOLIEHMH. B TO ke BpeMs CyIIECTBYyeT TaKxke
«3aIUTHAs» OTOBOPKA O TOM, YTO BBIOOP CTOPOHAMH IpaBa HE MOXKET IMPHBECTH K JIUIICHUIO
paboTHHKA MpaB, KOTOPbIE MPEIOCTABISAIOTCS MMIEPATUBHBIMU HOPMaMH 3aKOHOAATENbCTBA CTPAHBI
MIPOXKMBaHMS PaOOTHHKA, a TaKXKe UMIIEPAaTUBHBIMU HOpPMaMM 3aKOHA CTPAHBI, B KOTOPOW MPOBOAUTCS
pabora [1, c. 69]

YcnoBust Tpyna MHOCTPAHHBIX Pa0OTHHKOB B 3HAYUTEIHFHOW CTENICHH OIPEIEIISIOTCS HOPMaMU
nyOMMYHOrO TMpaBa, KOTOpBIE SIBISAIOTCS 00s3aTeIbHBIMH M MEHEe TyMaHHbIMH [0 CBOEMY
COIEP)KaHUIO, 4YeM OOIMe YCIOBHS, YCTAaHOBJIECHHBIE OOIIMM TPYAOBBIM 3aKOHOJATEIbCTBOM U
KOJUTEKTUBHBIMH JIOTOBOpaMu. Ha mpakTrke u3-3a 3aBUCUMOCTH IMMHTPAHTOB OT TPEATIPHHUMATETICH,
yIpO3bl BBICBUIKH, SI3BIKOBBIX TPYAHOCTEH, OTCYTCTBHUS NMPO(ECCHOHANIBbHOM IMOATOTOBKM U JAPYIHX
NPUYMH YCIIOBHSI MX Tpyna eme Xyxe (Oosiee AnUTENbHbIE pabouue HENeNu, YeM Y MECTHBIX
pabOTHHUKOB, IOTIOTHUTEIILHBIC PA0OTHI, HEMPEIOCTaBICHHE OTITYCKOB U T.11.) [2].

B cdepe TpymoBBIX OTHOIIEHHH CYIIECTBYIOT ONpPEACICHHBIC KOJUTM3HOHHBIE TPUHIIHITEL.
Crnenyer OTMETHTB, YTO MEXKAYHApOJHOE YAaCTHOE TPYJOBOE IPABO XapaKTEpU3yeTCs pas3/ieleHueM
KOJUIM3MOHHBIX HOPM Ha OCHOBHbIE M cyOcuauapHble (fomojHUTENbHbIe). K  OCHOBHBIM
KOJUIM3UOHHBIM HPUHIUIAM OTHOCATCS MECTO BBINOJIHEHHUS pabOThl, MECTO MOJIIHCAHUS TPYILOBOIO
JIOTOBOpa, 00lllee MECTOHAXOXKAECHUE CTOPOH M 00lee IrpakAaHcTBO. JlONMONMHUTENbHBIE MPUHLUIIBI
PEeryIupyIOT HETHIWYHbIE TPYIOBbIE OTHOIIEHHS — HAlpUMEp, BBIIOJIHEHHE pPabdOTHl BO BpeMs
KOMaHJIUpPOBOK. B 1aHHOM cilydae ecTh CChUIKa Ha 3aKOHOJAATENbCTBO TOCYIapCTBa, B KOTOPOE
COTPYAHMK OBLJ HalpaBJIeH B KOMaHIUPOBKY, HA TEPPUTOPUN KOTOPOTO B MOCIEIHUI pa3 BBIIOIHIIACH
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pabora. Komau3nOHHBIE TNPUBI3KA XapaKTEPHbI [UIS PETYJIMPOBAHHS TPYIAOBBIX OTHOIICHHWH Ha
TpaHCIIOPTE: 3aKOH (para; perucTparus CyaHa; JUIHOE MpaBo mepeBo3dnka [3, ¢. 193].

3akoH aBTOHOMHOU BOJiH CTOpoH (lex voluntatis) o3HauaeT, YTO CTOPOHBI TPYAOBOTO AOTOBOPA
MOTYT CaMOCTOSITENIbHO BBIOMpATh MPAaBOBOW MOPSAIOK, KOTOPOMY OyIyT HMOAYUHSATHCA UX TPYIOBBIC
oTtHomieHus. CeroAHss 3aKOHONIATENLCTBO OOJIBIIMHCTBA CTpaH (OCOOEHHO TeX, KOTOpbIE
paccMaTpuBalOT TPYAOBOW JIOTOBOP KakK COCTAaBHYIO YacTh TIPa)IaHCKOTO TIpaBa) JOIMYCKaeT
IIPUMEHEHHE aBTOHOMHOH BOJIM B TPYAOBBIX OTHOIIEHUSX B OOJIACTH MEXKIYHApOIHOTO YaCTHOTO
npasa. bomee TOro, 3TOT NPUHLMI IPU3HAECTCS JOKTPUHOM U IPAKTHKOM B HEKOTOPBIX CTPaHax B
KaueCTBE OCHOBOIIOJArarollero, U 3aKOHOAATEIbCTBO TaKUX CTpaH, Kak BemukoOpurtanus, Wranus,
Kanana, I'epmanus, He OrpaHM4MBacT INPUMEHEHHE IPHUHLUIA ABTOHOMHOI'O BOJIEU3BSBICHUS K
TPYAOBBIM OTHOLIEHHSIM B 3TOH chepe KakKuM-I1OO KOHKPETHBIM MPAaBOBBIM MOpsiakoM [4, c. 224]. C
JPYTOil CTOPOHBI, U3-3a YCTAHOBJICHUS JONOJHUTENbHBIX 0053aTeNIbHBIX HOPM, IPYIHMX OrpaHUYECHUH,
MNPUHATBHIX CTPAaHAaMU Ha 3aKOHOJATEIbHOM YPOBHE, M y4eTa CHEeHU(PHUKU TPYIOBBIX OTHOIIECHUH C
«MHOCTPAHHBIM JJIEMEHTOM», IIPUMEHEHUE IPHUHLUIIA ABTOHOMHOI'O BOJIEU3BSBICHUS CTOPOH
TPYOBOIO AOroBopa npumMmensercs penko (ABctpus, Jluxrenmreiin, [lseitnapus).

OcCHOBHOE OrpaHM4Y€HHE ABTOHOMHOM BOJM B TPYAOBBIX JOTOBOPAX M TPYAOBBIX OTHOLIEHUSX —
BbIOOp MpaBa CTOPOH HE JOJDKEH HPUBOJUTH K TOMY, YTO PAaOOTHHK JIMIIAETCS 3aIIUThI, KOTOpas
obecrieunBaeTcsi 0053aTeILHBIMU MOJIOKEHUSIMHI 3aKOHOJATEIbCTBA, ACHCTBYIOLIETO B COOTBETCTBUH C
KOJUIM3MOHHBIM IIPaBOM HOPMbI CTpaHbl, B KOTOPOW HAXOJUTCS CY/I.

3akon o mecte pabotsl (lex loci laboris) siBsIeTCS BaXKHOM KOJUTM3MOHHOW HOPMOM, KOTOPYIO
4acTO Ha3bIBAlOT OCHOBHOM; Ha 3aKOHOJATEIILHOM YPOBHE OH 3aKPEIUIEH KaK OCHOBHOM IMpPHUHLMII B
Agctpuu, ['epmanuu, Benrpuu, bpaswiun, Kanane, Jluxrenmreiine, Tynuce, YUexun, lIBeiinapun u
apyrux crtpa”Hax. COnIacHO 3TOMY MPUHLMIYY, K HHOCTpPaHUAM IPUMEHSETCS 3aKOHOAATEIbCTBO
CTpaHbl, B KOTOPON HENOCPEICTBEHHO OCYIIECTBISETCS TPYyAOBas NIeATENbHOCTh. Yale BCero oHO
MIPUMEHSIETCSI, €CIIM CTOPOHBI HE CJIealId BEIOOD B MOJIB3Y 3aKOHA.

OCOOEHHOCTBIO ATOTO 3aKOHa SIBISETCS TO, YTO ajbTepHATUBHBIE NPUBA3KUM HE MOTYT OBITh
WCIIONIb30BaHbI MIPHU CTPOUTENHCTBE OOBEKTOB HEABIXKMMOCTH. B 3TOM citydyae OyneT UMeTh 3HaYeHHe
TOJIBKO 3aKOHO/IaTeNIbCTBO MECTA BBINOIHEHHS PaloT.

J10BOJIBHO pacnpocTpaHEHHON MPAKTUKOM SIBISETCS BHIOOpP MPAaBOBOTO PEKMMa B COOTBETCTBUU
C 3aKOHOAATENbCTBOM CTPaHbl HaxokAeHus paboromarens. CoracHO H3TOMY MPHUHIIMITY
KOJUTM3MOHHOTO IPaBa, €CIIU B COOTBETCTBUU C TPYAOBBIM JIOTOBOPOM PabOTa JIOJKHA BBITOTHATHCS HA
TEPPUTOPUH HECKOJIBKUX FOCYJapCTB, TO MPUMEHSETCS 3aKOHO/IaTENIbCTBO CTPAHbl HAXOXKJIEHUS, MECTO
KUTENbCTBA paboToAaTeNsi WIM MECTO KOMMEpPYECKOH JEeSTeNIbHOCTH JOKHO MPUMEHSTHCS K
TPYIOBBIM OTHOILIEHUSM. B 3aBUCHMOCTH OT MECTOHAXOXKICHHSI WIM TpakJaHCTBa padoTomaTens
NpUMEHSETCS  NEpCOHANbHBIM  3akoH  paboromarens. Hampumep, COINIaCHO  BEHI'€PCKOMY
3aKOHOJATEIbCTBY, €CIM COTPYAHUKH BEHIepCKOro padoTo/aTelNsl BHIMOIHAIOT padoTy 3a IpaHUlEel BO
BpeMsl JIEIOBOM TMOE3[KU WM JUTUTETBbHOW 3apyOeXHON CIIyKObl, TO K MPAaBOOTHOIICHUSM JIOJIKHO
MPUMEHATBHCS BEHI€PCKOE 3aKOHOMATeNbCTBO. [IpHMHIMI JTUYHOrO mpaBa paboTonaTenss B OCHOBHOM
HOCHT JIOTIOJIHUTEJIbHBIA XapaKTep U MOXET MPUMEHSTHCS B CIyyasxX, Korjna padora BBINOIHIETCS Ha
TEPPUTOPHSIX PA3HBIX FOCYAAPCTB, KaK 3TO MPEAYCMOTPEHO BEHTEPCKUM 3aKOHOM «O MEXTyHapOTHOM
yacTHOM mipaBe» 1979 rona [5, c. 337].

3aKOHOJATENbCTBO MECTA IOANKCAHUS TPYIOBOIO JOTOBOpa — PEAKO HAXOAUT NPUMEHEHHE,
IIOCKOJIBKY HE€ BCErla MOXKHO OJHO3HAYHO ONpEIEIuTh Takoe MecTo. Kpome Toro, marepmaibHOE
TPYAOBOE 3aKOHOAATEIbCTBO MeECTa MOANUCAHUSA TPYAOBOIO JIOTOBOPA MOXKET OTIMYaThCA OT
3aKOHOJIATEILCTBA MECTA BBIMOJIHEHHS PaOOTHI.

[IpaBo oOmiero rpa)aaHcTBa, JOMHULMIS WM MECTOHAXOXKIACHHSI CTOPOH — YacTO BBIPaXKaeT
0oJiee TECHYIO CBSI3b C MPABOOTHOLIEHUSAMH, YeM Apyrue. [loaTroMy oHU MpHUCYIIH 3aKOHOJATENBCTBY U
MIPAKTHKE MHOTHX MPABOBBIX CUCTEM B KaueCTBE aJbTePHATUBEI IPYTUM 00si3aTenscTBaM. K cyobekram
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TPYAOBBIX OTHOILIEHUW NPUMEHSETCS 3aKOH O TpaxJAaHCTBE (JOMMIMIMA), B YACTHOCTH IS
OTIPENICIICHUsS] JICECIIOCOOHOCTH (PM3MYECKUX MM, a JUId IOPUIMYECKHX JIMIl — 3aKOH MecTa
MOJAMUCAHUS JOTOBOPAa WM 3aKOH O PETUCTPAlMU. DTHU TMPUBA3KU TaKXKE BKIIOYAIOT CCBHUJIKHA Ha
3aKOHOJATEIBCTBO 00 OTpPaHUYCHUSAX TPYIOCHOCOOHOCTH (HAmpuMmep, MOANKUCAHHE MHCbMEHHOTO
KOHTPAKTa C HECOBEPIICHHOJIETHUM; HEOOXOIUMOCTh MMMCHbMEHHOTO MJIM YCTHOTO COIJIACHST POAUTEINCH
WJIH JIMII, UX 3aMEHSIONINX, Ha 3aKIIFOYEHUE TPYIOBOTO JIOTOBOPA C HECOBEPIICHHOJIETHUM U T.I.) [5, C.
349].

Kommm3nonnsiii npuniun «mpaBa (iara» (lex flagi) mpencraBiser coOoif TpaHchOpMAIUIO
00513aTEIHHOTO «IMYHOTO (HAIIMOHAJIBHOTO) MPaBa» B OTHOIICHUM BO3AYIIHBIX M BOIHBIX CYIOB. DTO
O3HAYaeT, 4TO TPYIOBBIC OTHOLICHHUS PAOOTHHKA PETYIMPYIOTCS 3aKOHOAATEIbCTBOM CTPAHBbI, IJIe
3apeTUCTPUPOBAHO TPAHCIIOPTHOE CPEICTBO, HA KOTOPOM OH BBITOJIHSET CIIy>KeOHbIe 0053aHHOCTH [5,
c. 352].

«[IpuHMn Hambonee TECHOM CB3W» (HAJIeKallee IMPaBO) WIPAeT BaXKHYK pOJb B
peryaMpoBaHUM TPYAOBBIX OTHOLICHUH C HMHOCTPAHHBIM SJIEMEHTOM B MEXKIYHapOJHOM YacTHOM
ImpaBc. On MMPUMCHACTCA CTpaHaMH, €CJIM HET BO3MOXHOCTH HalTH XapTUIO TPYAOBBIX OTHONIEHUU C
MOMOIIBI0 TAKMX KOJUIM3MOHHBIX MPHUBSI30K. JTa HOpMA NMPUMEHSCTCS B UCKIFOYUTEIBHBIX CITydasX,
KOTJla U3 COBOKYIHOCTH OOCTOSITEIBbCTB CIENYET, YTO TPYAOBOM JOTOBOP WJIM TPYAOBBIE OTHOIIECHUS
UMEIOT 3HAauUUTENIbHO OO0Jiee TECHYI0 CBA3b C JAPYIMM TOCYJapCTBOM M, Kak CIEACTBUE, SBHO
npeobsagaoT HaJl IpUHIUIIOM 0a30Boi o0s3aTenbHOCTH [5, ¢. 360].

BbIBOIbI W MepcneKTHBBI. [ITak, Ha OCHOBE NMPHUBEICHHBIX BBIINIC M JPYTUX KOJUIM3MOHHBIX
HOPM YCTaHABIMBAETCS CTAaTyC MEXIYHAPOAHBIX TPYHAOBBIX OTHOWIEHMH. OH ompenensercs Kak
COBOKYITHOCTb BCEX TPYAOBBIX OTHOIIIEHUH: BOBHMKHOBCHHEC, pcaau3anusd MW JIMPCKpaliCHUC.
OTcyTcTBHE pa3BUTOW CHCTEMBl HOPM B OOJIACTH KOJUTM3MOHHO-TIPABOBOTO  PETYJIMPOBAHUS
MEXJIyHapOIHBIX TPYAOBBIX OTHOLICHMH Ha HAIMOHAJIBHO-IIPABOBOM YPOBHE XapaKTepHO s
3HAUUTENIFHOTO YHUCIIAa TOCYIapCTB. B Takux 00CTOATENBCTBAX MPOOETBI MOTYT OBITH BOCTIONHEHBI KaK
C TOMOIIBIO0 TOJOXKEHUNH MEXIyHApOJIHBIX JIOTOBOPOB, TaK U IMyTEM pa3pabOTKH COOTBETCTBYIOIIMX
peIIeHHI B IPOIIecce MPABONPUMEHEHHUS HAIIMOHATLHBIMH FOPUCIUKIIMOHHBIMUA OpTaHaMHu (CyIaMH ).
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AKTYAJBHBIE TPOBJEMBI B COEPE TPYJIOBBIX OTHOIIEHU MUTPAHTOB
B PECIIYBJIMKE KA3AXCTAH

Ymen Kanua Mapamxpizot

Mazeucmpanum 2 kypca,

Kacnutickuu obwecmeennwlil ynusepcumem,
Kaszaxcman, 2. Anmamul

AnHoTanusi. CraThsl TOCBSAIIEHA aHAJIM3y OCHOBHBIX IpOOJieM, BO3HUKAIOUIMX B cdepe
TPYAOBBIX OTHOWEeHU wmwurpantoB B Pecnybnuke Kaszaxcran. B pabore paccmarpuBarorcs
IOPUINYECKHE, COLUMAIbHBIE U SKOHOMUYECKHE aCHEeKThl TPYAOYCTPOHCTBA MHOCTPAHHBIX pabouuX,
OCHOBBIBASICh Ha JJaHHBIX HAI[MOHAJIBHOI'O 3aKOHOJATEJIbCTBA U MEKIYHAPOIHBIX cTaHAapToB. Ocoboe
BHUMaHME y/eJIeHO aHanu3y 3(p(PeKTHUBHOCTU MPUMEHEHHs CYIIECTBYIOLIMX HOPM M MeEp IO 3alluTe
IIpaB MUTPAHTOB, a TAK)KE BbI30BaM, C KOTOPBHIMHU CTAJIKMBAIOTCS 3TH pabo4ue B MPOLECCe UHTErpalnun
B TPYIOBYIO Cpely cTpaHbl. B cTarbe NpenoKeHbl PEKOMEHJALMU M0 YJIYyYUNIEHUIO MPAaBOBOW U
COLIMAJIbHOW MOJAEPKKU MHUTPAHTOB, YTO MOXKET CIIOCOOCTBOBaTh Oojee 3(()EeKTUBHONW MHTErpaluu
MHOCTPAaHHOU paboveil CHIIbI U YIy4IIEHHIO OOIIEro COCTOSIHUS TPYAOBBIX OoTHOIIeHUH B Ka3axcTane.

KuroueBble ciioBa: TpyZ0Bble OTHOUIEHMS], TPYAOBas MUTpALUs, TPYAOBbIE MUTPAHTHI, 3alUTa
IIpaB MUT'PAHTOB, alallTallusl MUTPAHTOB, UHTETPaLVsl MUTPAHTOB, TPYIOBOU PBIHOK.

Pecniy6nmka Kazaxcran, 3aHuMasi cTpaTermdeckoe mojokenue B LleHTpanbHON A3sum, urpaet
BAKHYIO POJIb B MHUIPALlMOHHBIX IIPOLECCAX PETMOHA. DKOHOMHUYECKUH pOCT M pa3BUTHE TAKUX
oTpaciei, kak HepTenoObua, CTPOUTEIBCTBO M CEIBCKOE XO3AWCTBO, NMPUBJICKAIOT 3HAYUTEIHHOE
KOJINYECTBO TPYIOBBIX MUIPAHTOB. DTa TEHAEHLUS HECET B ce0e Kak MO3UTUBHbBIE, TAK U HETaTHBHbIE
MOCTIEICTBUS JUIsI SKOHOMHUKH M COIMATBHOM chepbl CTpaHsbI.

B mHacrosimee Bpems ogHOM u3 Haubojee OCTPbIX MpoOJieM SBISETCS HEOOXOJUMOCTb
UHTETpalil MHUIPAHTOB B COLUAJIBbHO-DKOHOMHYECKYIO CTpykTypy Kazaxcrana. IIpoGiemsl,
CBSI3aHHBIE C ajanTalMed W MHTerpanuei, OCOOEHHO aKTyallbHbl B KOHTEKCTE€ COXPaHEHUs
COLMAIIBHOW CTaOMIBHOCTH M TapMOHUH. Cpeay KIF0UEBBIX BONPOCOB — 3alllUTa MpaB M CBOOOJ
MUTPAHTOB, OOECIeueHHe YCIOBUH TpyAa, COOTBETCTBYIOLIMX MEXIYHAPOJHBIM CTaHAapTaMm, WU
O6opb0a ¢ TMCKpUMUHAIIMEH Ha paboyeM MecTe.

3akoHonaTenbHas 6a3a Kazaxcrana B o0nacTu perysivMpoBaHUs TPyAa MHOCTPAHHBIX I'pakIaH
MIOCTOSIHHO Pa3BUBAETCS, OJHAKO IMPAKTHYECKAs peaju3alids HOPM YacTO BCTPEYAET IMPEMSITCTBHSL.
[Ipobnembl HauMHAIOTCA C PErMCTPAllMd MHIPAHTOB, IOIYYEHHUS pas3pelieHu Ha paboTy u
3aKaHYMBAIOTCSA BOIPOCAMHU COILMAIBHOTO OOECIeueHHss W MEIWIMHCKOrO CTpaxoBaHusa. B
JIONIOJTHEHWE, MHOTHE MHIPAHThl CTAJKHUBAIOTCS C OapbepaMy B BUJAE SA3BIKOBOIO U KYJbTYPHOTO
HEMOHMMAHHUS, YTO 3aTPYAHIET UX MOJTHOLEHHOE y4acTUE B TPYAOBbIX OTHOIICHHUSX.

Hayunast cratest Oyner pa3oupaTh Kax/Ibli U3 3TUX aclEeKTOB, aHAJTU3UPYs KaK CYIIECTBYIOIINE
3aKOHOJAATEIbHbIE MHUIIMATUBBI, TaK U MPAKTUYECKNE MEPBl UX peanus3aluu. byner uccieaoBaH ONbIT
JIpyrux CTpaH B cepe MHTErpallid MHUIPAHTOB B TPYAOBYIO cdepy, UTO MO3BOJMUT HPEIOKUTH
KOHKPETHBIE PEeKOMEHJAIMK s yiayumeHus cutyanuu B Kazaxcrane. Oco0oe BHUMaHHUE YAEICHO
aHAJIN3Y MOJIOKEHUM MEKyHApOIHOIO IIPaBa M CTaHAAPTOB, TAKMX KaK KOHBEHLINU MexayHapoqHOu
opranusanuu Tpyaa (MOT), u uX IpUMEHUMOCTH B KOHTEKCTE Ka3aXCTaHCKOIO 3aKOHO/1aTENIbCTBA.

HccnenoBanue Oyaer crnocoOCcTBOBaTh MOHMMAHUIO TOTO, KaK MOJIMTUKA U MPAKTUKA B 00JIACTH
MUTpalliU U TPYAOYCTPOMCTBA MOTYT OBITh YIYUIIEHBI JUIsl 00€CIIEUeHMsI 3alUThl IPaB MUTPAHTOB U
UX YCIIEHIHOM MHTEerpaluu B 3KOHOMUKY U obmecTBo Ka3zaxcrana.

[IpaBoBOE perynupoBaHue TPYIOBBIX OTHOILIEHWW ¢ Murpantamu B Pecmybnmuke Kazaxcran
OXBATBIBACT PsJl KIIOUEBBIX aClEKTOB, KOTOPBIE CTPEMSATCS] 00ECIIeUnTh COOII0IEHUE TIPAaB MUTPAHTOB
U YNOpPSIOYMBAHUE TPYAOBOM Murpanuu. OCHOBOW Uil PEryJMPOBAHUS TPYIOBBIX OTHOILIEHHUH ¢
MHOCTPaHHBIMU T'pakJaHaMHu CIykuT TpynoBoii kogekc KazaxcraHa, KOTOpbIN ycTaHaBIMBaeT 00Iue
npaBwia Tpyda, NPUMEHHMblE KaK K MECTHBIM, TaK U K HMHOCTpaHHBIM paboTHHKaM. KiroueBbiM
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JJIEMEHTOM SIBJIIETCSI HEOOXOAMMOCTb MOJYYEHMs pas3pelieHuss Ha padoTy, KOTOpPOE BBIAAETCS
MHOCTPAHHBIM IpaXk[aHaM Ha OCHOBE KBOT, YCTAHOBJICHHBIX mpaButenbcTBoM PK [1].

TpynoBble MHUrpaluil MOXXHO KJIACCU(HUIMPOBATH B 3aBUCHMOCTH OT MPOAOJDKUTEIHLHOCTH
TPYJOBBIX MOE3J0K: O€3BO3BpaTHbIE WM MOCTOsHHBIE (B Kiaccupukaumu MOT sto kaTteropus
«00OO0CHOBABIIMXCS TPYAOBBIX MUTPAHTOBY») U BPEMEHHbIE, BO3BpPAaTHbIC (CE30HHBIC, MAATHUKOBBIE) [2].

g neranuzanuu cBoero npeObiBaHus M paboThl B Kazaxcrane, MUTpaHTBl JODKHBI MPONTH
perucTpalMi0c B~ MECTHBIX  MHUIPALMOHHBIX  CIyX0ax,  MOJIYYUTb  HMHIAWBHUIYaJIbHBIN
UICHTU(QUKAIIMOHHBI HOMEp M paspelieHue Ha paboTy. DTH MPOLENyphl PETYIHPYIOTCS Kak
HAIlMOHAJIBHBIM 3aKOHOAATEIbCTBOM, TaK W MEXIyHApOJHBIMH COIVIAIIEHUSMH, KOTOpBIE CTpaHa
MoAMnucania ¢ ApyruMy rocy1apcTBaMu.

MurpanTel, Kak ¥ Bce paboTHukH B KazaxcraHe, UMEIOT NMpPaBO Ha 3aIUTY CBOUX TPYAOBBIX
mpaB, BKJIIOYas MpPaBO Ha OIUIaTy TpPyAa, OTIYCK, MEIUIIMHCKOE OOCTYy>KMBAaHHWE U COLUAJIbHOE
crpaxoBanue. OJHAKO, Ha MPAKTUKE MUTPAHTHI CTAJIKUBAIOTCS C PSIIOM NpoOIeM, CBA3AHHBIX C
JUCKPUMHHALIMEH, 37I0yNOTPEOICHUSIMU CO CTOPOHBI paboTojaTeseldl U TPYAHOCTSMHU B IMOJyYEHUU
JIErajgbHOro CTaTyca.

B Kazaxctane mMurpantbl UMEIOT MPaBO Ha COLMAIbHOE obOecreueHre HapaBHE C MECTHBIMU
rpaXkaHaMy, P YCJIIOBUU JIETAINU3ALMM CBOErO TPYAOBOIO M MUTPALMOHHOIO craryca. BxiroueHue
MUTPAaHTOB B CHCTEMY COIIMAJIbHOTO CTpaxoBaHHs TpeOyer oT paboromareneil coOMoAeHUs
OTIpeIeNIEHHBIX HOPM H MIPEIOCTABICHUS! COOTBETCTBYIOUINX JTIOKYMEHTOB B COLMAIbHBIC (DOHIBI.

Cpenu OCHOBHBIX TMpOOJEM, C KOTOPHIMU CTQJIKHBAIOTCS MHUTPAHTBl, — CJIOKHOCTH C
JNOKYMEHTalMell, BBICOKME Oapbepbl Ui BXOXKJIEHUS B JIETAIbHBIA TPYJOBOW pBIHOK, PHUCK
HEJerajabHOrO TPYAOYCTPOMCTBA U AKCIUTyaTaluu. OQPQPEKTUBHOCTh PETYIMPOBAHUS  TaKKe
OCJIOXKHSIETCSI KOPPYIIHOHHBIMU (aKTOpaMU M HEIOCTaTOYHOH MH()OPMUPOBAHHOCTHIO MHUTPAHTOB O
CBOMX IpaBax.

BaxxHo oTmMeTuTh, UTO IpaBoBasi 0a3za TPyAOBOM MUTIpAaLlUU CTPOUTCS (IIOMUMO HAIlMOHAJIBHOTO
3aKOHOAATENIHCTBA) HA IBYCTOPOHHUX U MHOTOCTOPOHHUX MEXIyHAPOIHBIX COTJAIIEHUSX TOCYIapCTB.
OCHOBHBIM HOPMATHBHBIM IPABOBBIM aKTOM , CHOCOOCTBYOIUM (OPMHUPOBAHUIO OOIIErO pPHIHKA
tpyna CHI', sBnsercs CornamieHue o COTpYIHHYECTBE B 00JIaCTH TPYIOBON MHUTPAIIUU U COLUATBLHOM
3alUThl TPYIALIUXCA-MUTPAHTOB, 3aKJIIOUEHHOE ISTHhIO LEHTPaIbHO-a3MaTCKUMU TOCYJapCTBAMU U
AzepOaiimxanom, Apmenuelt, benapyceto, I'pysueit, Mongosoii, Poccueit u Ykpannoit B anpene 1994
roza. Kasaxcran parudunuponain ero 8 centsiops 1994 roxna [3].

Me:xnyHapoaHbIe CTaHAAPTHI B cpepe TPYJIOBBIX OTHOIIEHUH MUTPAHTOB UTPAIOT BAXKHYIO POJIb
B (opMupoBaHMM 3aKoHOnaTenbcTBa Kaszaxcrana. PecmyOimka cTpeMUTCS COOTBETCTBOBATH 3TUM
CTaHaapTaM, 0COOEHHO B KOHTEKCTE CBOUX 0053aTeNbCTB Mepe] MEKIYHAPOJHBIMUA OpTraHU3AIUSIMHU.

OaHMM U3 KIIIOYEBBIX JTOKYMEHTOB, BIIMSIOIIMX HA PEryJIHMpOBAaHUE TPYJOBBIX OTHOLIEHHMH
MUTPaHTOB, sBisiercs MexayHapoaHas koHBeHIss OOH o 3ammre mpaB Bcex TpyASIIUXCS-
MUTPAHTOB M WJIEHOB MX CEMeH, KOTopas IMOJYepKHBAET HEOOXOJUMOCTh PABHOTO OOpaIIeHUS U
3alUThl IpaB MUTpaHTOB. KazaxcTaH mpuHUMAET Mephl Ui COOMIOACHUS 3TUX CTaHIApTOB, BKIIIOUas
3aKOHOJAATEIbHbIE PEPOPMBI U COTPYAHUUYECTBO C MEXAYHAPOAHBIMU OpPraHM3aLUsAMHU, TAKUMH Kak
Mesxaynapoanas opranusanus mo murpanui u Coset Eporsr (IOM Kazakhstan) (OHCHR) (Council
of Europe).

Cpenu poroBopubix opranoB OOH mo mpaBam 4YenoBeka IIEHTPalIbHBIM B BOIpPOCAX
MEeXAyHapoaHOH Murpauuu ssisgercs Komurer mo mpaBam MUTpaHTOB (O(uUIMANIbHOE HA3BaHHE —
KomuTter mo 3ammre mpaB BceX TPYISIIMXCA-MUTPAHTOB M WIEHOB HMX ceMeil), CO3JaHHBIN Ha
OCHOBaHUM cT. 72 KOHBEHIIMM 0 3alUTE MPaB BCEX TPYAAIIUXCA-MUTPAHTOB U YJIEHOB UX ceMel 1990
r. O coctoutr u3 14 oskcnepToB, M30MpaeMbIX TOCyAapcTBAaMH — YydacTHUKamMu KOHBEHIMH U
paboTaroux B JUYHOM KauecTBe. B komnerennuio KomMurera BXOJUT NOdy4YeHUE AOKIAA0B (OTUYETOB)
TOCyIapCTB C XapaKTEpUCTUKON JOCTIKEHWH U TPYAHOCTEH, BCTpPEUAIONIUXCS Ha MYyTH
OCYILIECTBIICHUSI TIPHHATBIX Ha ce0s 00s3aTenbCcTB, a Takke ¢ HH(pOpMAIMEd O MHTPAMOHHBIX
notokax. Peakuuss Komurera Ha [OK7aabl BbIpaKaeTcsi B KOMMEHTAapUsAX, HaIpPaBlIIEMbIX
COOTBETCTBYIOIIEMY IOCY1apcTBY [4].
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Opranmzanuss mo Oe3omacHocTd M coTpynuuuectBy B EBpome (OBCE) Takke akTHBHO
y4acTBYET B IPOLIECCAX MOHUTOPHHTA U MOAAEPKKHU IIpaB MATPaHTOB B Ka3axcrane, ocBenas B CBOMX
OoTYeTax TEKyIIee COCTOSIHME M MpOOJIeMBbl, CBS3aHHbIE C TPYJOBOM MuUTpanueid. DTH ACUCTBUS
HaIIPABJICHBI HA YJIy4YIIECHUE YCIOBUHM TPyJa U COLMAIBHOM MHTETPALlMA MUTPAHTOB, YTO Ba)KHO AJIA
JOCTIDKEHUSI MEXIYHApOJHBIX CTaHJApTOB B 00JAcTH TNpaB YENOBEKAa M TPYAOBBIX OTHOIICHUH
(OSCE).

Takum oOpa3oM, BHEAPEHUE MEXKIYHAPOJHBIX CTAHIAPTOB B HAI[MOHAJIbHOE 3aKOHO/ATEIbCTBO
Ka3axcrana npojomkaer ObITh INPUOPUTETOM, HANpaBIEHHbIM Ha OOecleYeHUE IPaB U 3alUThI
MUTPAHTOB Ha paboyeM MecTe. DTH YCWUJIMs HAalpaBlIeHbl Ha CO3JaHUE YCIOBHM, MPH KOTOPBIX
TPYZOBbIE MUTPAHTBI MOTYT BHOCUTb BKJIaJ B DKOHOMHKY CTpaHbl, HAXOAACH IIOJ 3aIUTON 3aKOHA U
MMesl PaBHBIN JOCTYII K IPABOCYAMIO M COLIUAJIBHBIM YCIIyTaM.

HccnenoBanue akTyalibHbIX Ipo0sieM B cepe TpyJOBbIX OTHOIIEHUH MUIpaHTOB B PeciryOnuke
Kazaxcran BBIABWIO psJl KIKOYEBBIX BBI30BOB, C KOTOPBIMH CTaJIKMBAE€TCS CTpaHa B IIPOLECCE
MHTErpaluy WHOCTPAaHHOW paboueil cuibl. HecMoTpss Ha Hamuuue OOLIMPHOrO 3aKOHOJATEIbHOI'O
peryJiupoBaHus, BKIOYas aalTalyuilo MEXIYHApOIHbIX CTAaHAAPTOB, IIPAKTUYECKAs] peau3alus dTUX
HOpM 4acTo ocraercsa HedpdexkTuBHOU. [Ipobiembl, Takue Kak AMCKpUMHHALUSA Ha paboueM MecTe,
CIIO)KHOCTH C TIOJIyY€HHEM paspelieHHii Ha paboTy M HEJOCTAaTOYHAs 3alluTa IpaB MUTPAHTOB,
IIPOJOJDKAOT OCTaBaThCS AKTYaJIbHBIMH.

CoTpyIHHUYECTBO C MEXAYHAPOJHBIMH OpraHU3alMAMA M PePOPMHPOBAHUE BHYTPEHHETO
3aKOHOJATENIbCTBA SBJAIOTCS IIaraMM B IPaBWIBHOM HAIpPaBICHUH, HO TpeOYyIOT JasibHEiIero
yriyOnenust M KoHkpeTuzaiuu. Oco0oe BHUMAHUE CIEAYET YACIUTh YIIYUIICHUIO IIPOLERyp
perucTpanyy M Jeraju3allid WHOCTPAHHBIX PAOOTHUKOB, a TakXke OOECHEeYeHHI0 UX J0CTyna K
COLIMAJIbHBIM U IIPABOBBIM YCIIyI'aM.

3akmountenbHo, PecnyOnuka KaszaxcraH cTouT mnepes HEOOXOIMMOCTbIO 0osiee aKTHBHOTO
BHEJPEHUS KOMIUIEKCHBIX MPOTrpamMM, HAIPaBICHHBIX HA COLMAJbHYIO aJalTallMi0 M HMHTErpalUio
MUTPaHTOB. D(PeKTUBHOE pEelIeHHEe IaHHBIX BONPOCOB CIIOCOOHO HE TOJIBKO YJIYULIMTH YCJIOBUS
Tpy/Zla MUTPAHTOB, HO U CHOCOOCTBOBaTh OoJiee TApMOHWYHON HMHTErpalii WHOCTPAHHOW paboueit
CWJIBI B DKOHOMHYECKYI0 M COLHMAJIBHYI CTPYKTYypy CTpaHbl, 4TO B CBOK OYEpPEAb YKPEIUT
OO0IIECTBEHHYIO CTA0MIIBHOCTD M SKOHOMUUYECKOe pa3BuTHe KazaxcraHa.
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OYHKIIMOHAJABI BAFBITTAFbI MAPMEJIAJL OHAIPICIHAE CTEBUS MEH KY3IM
IIbIPBIHBIH KOJIJIAHY

Kamuwum b.T., baivicoaesa M.I1., Monoakynoea 3.H.
(Anmamor Texronocusnvlx, Yuueepcumemi)

Annomayun. XypriziareH 3eprrey >KYMbICTapblHAAa MapMelsajl pelenTypachbHIarbl KaHTThI
KaHT aJIMaCTBIPFBIII CTEBHSIMEH aJIMAaCTBIPBII, KOCHIMINA OAMBITKBIII PETiH/AE JKY3IM IIBIPHIHBI JKOHE
JMMOH KBIIIKBUTBI KOJIAHBLIABL. SIFHM MapMesaJl pelenTypachlHaarbl KaHT, ainasiMeH, 70%-Fa Keilin
100% anMacTelpbulbl. 3epTTEYJIep HOTHXKECIHJIE albIHFAH pelenTypa ajJaM OpraHu3MiHE Maiiiaibl
XKoHE (DYHKIIMOHAJAbI OAFbITTAFbl OHIM alyFa 00JaThIHBIHBIH KOPCETTI.

Hezizzi co30ep: mapMenas, Ky3iM, JIMMOH, arap-arap, perentypa, GyHKIIHOHAJIbI.

Kipicne. Ka3ipri a3pIK-TyJIiK HapbIFbIHAA KOHIUTEPIIIK (YHKIMOHAJIBIK MAaKCATTaFbl OHIMIEpre
MaHBI3JIbI MOH Oepiiesi.

OyHKIMOHANIBI OHIMEPiH OipiiamMma apThIKIIBUIBIKTapbl 6ap. Mblcasbl, KOMIOHEHTTIK KYpambl
OOMBIHILIA KONTETeH I9PYMEHJEPMEH, MUKPOIJIEMEHTTePMEH OalbITbUIFaH TaMakK eHIMIepl OOJbII
Tabbutaabl. Onmapapl TaMakTaHyAa KOJJAHy TYpil aypylaplblH ajiblH ajyFa bIKNal eTell >KoHe
XaJIBIKTBIH JICHCAYJIBIFBIH SKOJOTHSIIBIK KaFIaiaapblH CaKTaiIbl.

Courpl yakpITTa OacThl Ha3ap KypaMblHAa TaMaK OHIMJAEPIHIH KypamblHAa OOJaThiH
aHTHOKCcUJaHTTap Oap eHimzaepre Tycyne [1].

AHTHOKCUAAHTTApAbl €HIi3y a3bIK-TYJIK OHIMJIEpiHIH OipKaTap apThIKIIBUIBIKTaphl 0ap epKiH
panuKaibl XKOMEH OailIaHBICThI aF3a/la )KYPETiH MpoLecTepre KOMEKTECe 1.

[lepcriekTHBaNIBIK HbICAaH peTiHIAE (YHKIMOHAIABI TaMaKTaHy MakcaThl OOMBIHIIA eMIey-
NpoWIaKTUKAIBIK OaFbITTaFrbl OHIM MapMmenaa TaHganasl. DyHKIHOHAIABI OHIM JaiblHAay YIIiH
MapMelajKa Ky3iM HIBIPBIHBI MEH KaHT ajJMacTBIPFBINI PETIHAE CTEBHS, XKeJe Ty3yl YIIIH arap-arap
KOCBUIJIBL.

Mapmenaa queTanblK TOTTI OOJBINT CaHAyBl YIIIH, KYpPaMbIHIAFbl KaHT JAMETalbIK TaNIIbIK,
MEKTUH JKOHE arapMeH OedTapanTanablpbuiafbl. by exi MHrpequeHTTep MeTabomu3MAl JKaKcapTaabl
YKOHE MapMeJIaJThl KOJAaHyIbl TIMTI THIMII eTeai. Anaija Kasipri 3aMaHFbI ©HJIpIC TaFbl OipHeIe
KOMIIOHEHTTEpII KaMTuabl. bipiHmmigeH, Oy Kpaxman HeETi3iHIe »KacaifraH maroka. MyHBI TaOWFu
TOTTIICHAIPTIIT Jlen arayra Oosanbl. byn MapMmenazka jkakChl KOHCHCTCHIHMSI Oepemi KoHe
KEMICTep/IIH JOMIH TOJBIFBIMEH aram kepcerelni. KaHT COHBIMEH KaTap MapMelaiaThlH MaHBI3IbI
WHTPEIUEHTI OOJbIM TaObuTaNbl. by KeMipcynbl SHEPTHUSHBIH JKaKChl KO3l el caHayFa OoJajbl.
[lexTHH OpraHM3MHEH TOKCHHJIEP MEH ayblp MeTanjapibl Keripemi. bynm kemicrepie KesaeceTiH
TaOUFU KOIOJIAaH IBIPFBIII.

Arap/el OanabpIpiIapaaH Kacal el )KOHE OHBI TeJIBJIIK areHT peTiHie Koimaanaael. Ol KeTaTHHI
anmacteipagel. MEMCT OoiiblHIIa MapMenaaThiH KypamblHa OChI WHTPEIMEHT Kipemi. ArapJbiH
KypaMbIHJJa MUHEpaNIbl TY3[ap MEH monucaxapuarep Oap. Mapmenanka KOCBUIATBIH JIMMOH
KBIIIKBLTBI KAYKETTI KOHCUCTEHIUSHBIH KAJIBINTACYbIH PETTEH/II.

CreBust ecimairi - 1500 »xb1 OypeiH  OHTycTiK AMepukaga TaHbIMan Oonrad. OHBIH
cabakrapHbIH OuikTiri 60-man 80 cMm-re neiin e3repeni. On KbUI callblH XKaHamaH eceni. OnapabIH
IIaFBIH KambipakTapsl 6ap. bip 6yramga 600-men 12 200-re aeifin xansipakTap Oepe aajsl, oJap.IbH
TOTTI KYHABUIBIFBI Oap. CTeBUsS KypaMbIHIa aHTHOKCHUIAHTTAp: PYTUH KOHE KBEPIETHH, COHBIMEH
Karap MUHepaIsl 3aTTap: (Gochop, KaTbIHi, MBIPBIII, KaJlHid, MAarHUH XpOM, MBIC )KOHE CelieH Oap.
Conpmaii-ak A, C, E xome B nopymenzaepi ke3geceni. bym TOTTI eciMaik opraHU3MIE pak
KJICTKQJIAPBIHBIH JAMYBIH TOKTaTy MyMKiHAiriHe ue. CTeBUS TaOWFH TOTTI JIOM MEH CHPEK eMJIK
Kacuerrepine ue. CoHpaii-ak, KypaMblHAa KaJIOpUsl *KOK, COHJBIKTaH TaraMfa apHaJlFaH CTEBUSHBI
naijanaHFaH Ke3Jle ajjaM cajMarbIH sxorantnaiasl. On Oipereil Kypambl 6ap, KaHAarbl KaHT JEHTeHiH
TOMEHJIETE/I1, aybl3 KYbIChIHA KAOBIHY MPOLIECTEPIH KOSIIBI [2].
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XKysimuin kypameinga P, C, B1, B2, B6, [, E, PP nopymennepi, kanwii, Marauii, KaJbIHid,
dbocdhop, kobanbT, HUKENb, TUTAH, OOp, ATIOMUHUN, CWJIMIIMHA, HOM, IIMHK, KYKIPT KOHE MapreHel]
CEeKUIII MUKpO3JeMeHTTep Ooiica, mickeH xy3iMHiH 100 rpambinaa 154 rpamm kapOOHABIK TUApaT, |
rpamMMm mporeuH, 1 rpamm maii, 21 rpamm dochop, 0,6 mMr Temip, az-azman Oosica nma Oacka na
AJIEMEHTTEP, TYPJIi ASPYMEHEP, CY Ke3/Iece il eKEH.

JKy3iM KypaMbIHIaFbl MarHHW aJaM JICHECiHE Jie, MUJIbIH JIa THIHBIFYbIHA JIa ePEKIIe dCep eTEe/l.
On Gayslp aypynapblH, KaH a3/bIKTHl (aHEMUs) eMeyAe Ken KoIaHbuIaabsl. KypamblHAarsl jxeMic
KBIIIKBUIIAPBI (TapTapuK, MajHK, CYKCHHUK, ()yMapHK, MUPYBHK, TJIMKOJUK KBIIIKbUIAAPBI) OyHpex
MeH IMIeK KYHECIHIH J>KYMBICBIH peTTeyJ]le, KaHHBIH Ta3apybl MEH MaiJIblH epyiHe KOMEeKTecell.
JleHneHiH BUpycCTapFa Kapchl TYPYbBIH Aa Kymieunreni [3].

3epTTey MakcaThlHA cail KYPTi3UIreH 3epTTeyJIepACH albIHFaH HOTHXKeNep OolbIHIIA co0i3 OeH
CTEBHSI YHTAFBIHBIH KOCBUIATBIH THIMJII MOJIIIEPi aHBIKTAJIBIIT MapMeiaJl allyIblH KaHa PelenTypachl
Kypbuiasl. Ce0ebi, KOHAUTEep OHIIPICIHAC HETi3r KyKaTTapablH Oipi peuentypa O0bIn TabbuIaibl.

byt skaHa perientypa OOMBIHINA alBIHFAH MapMellaj OHiMI BUTaMHUHJEpre Oail, SHepreTHKAaIbIK
KYHIBUIBIFBl TOMEHJICTUITEH J>KOHE NPOPWIAKTHKAIBIK MaKcaTTa KOJIaHyFa YCBHIHBUIATBIH KaHA
TEXHOJIOTUA OHIMI 00JIBIN TAObLUIAEL.

Hezizei 6onim. Mapmenan eHIipy MpoleciHae 0acThl (PU3HKO-XUMUSUIBIK MPOIECC Kele TY3y
rporieci O0JIBIN TaObLIA B,

XKeneni MaccaHbIH MaHBI3/IbI KOPCETKIIITEP1 - OHIM OEPIKTIri )KOHE TYTKBIPJIBIFBL.

JKyMbIC GapbIChIHIA KY3IM IIBIPBIHBIH KOCKIN JKOHE KYpaMblHIa KOMIPCYTeri Oap IIMKI3aTThl
(TyHipuniKTenTeH KaHT IIeH MeJlacca) CTEBHO3WAKE TOJIBIK aJIMacThipa OTBIPHIN, JaiibIHAAIFaH
YATUIePAIH TUIACTUKANIBIK OCPIKTITIHIH ©3TepyiHe 3epTTey KYPri3iiii.

En ynken mmactukanelk Oepiktiri - 17,5 klla Oakpuiay ynriciHie OONbl, ©WTKEHI OHBIH
KYpaMbIHa OHIMHIH OCpIKTITiH TOMEHETETIH *KY3IM HIBIPBIHBI KOK.

bipak Oyran KapamacTaH, YATUIepAiH OEpIKTIri KaKChl KeJell KYphUIBIMABI CaKTay YIIiH
HKETKITIKTI.

CoHbpIMEH  KaTap  3€pTTEJNeTiH  YITUIepIiH  OpPraHOJNIENTHKAIBIK,  (H3UKO-XHUMHUSIIBIK
KOPCETKIIITEPIHE 3ePTTEY JKYPTi3iIdi.

Kecre 1. MapmMenanTsiH cana KepceTKimTepi

Kepcerkim aTaynaps Memmepi, 100r
oHIMJIE
JKana eHim
DU3HKO-XUMUSITBIK
KOPCETKIIITEP: 1,27
-aKybI3/IbIH MAacCaJIbIK 5,19
yaeci, % 21,69
- MaWJIbIH MacCalibIK YJIeci, 0,53
%
- KOMIpCYABIH MacCabIK
yneci, %
- KJIETYATKAHBIH MAacCaJbIK
yneci, % 0,127
0,017
Burtamungep:
- C, mr/100r 0,011
- B6, mr/100r 0,099
0,056
Munepanasl 3aTrap,
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Mmr/100r:

- Fe

-K

- Mg

Xorapeimarel nepektepiai OakplIay HYCKACBIMEH CajbICTBIpa KeJie KaHT MOJIIIepi a3aibl,
BUTaMUHCPMEH aibITHUTFAHBIH KOPE aIaMBbI3.

OHepKOCINTIK KaFaaiaa GyHKIIMOHAIIBI OaFBITTaFbl MapMeraa OHIMICPiH OHIIPY YIIiH aFbIHIbI
Mexanukananasippuiran A2-1IIJDK, Bunkiep xone [lroHHeOup sxeniiepiH xoHe T.0. MaiinanaHyra
Oomnazsl. [4].

Mapwmenas eHIMICPIH anyAblH €H MEePCHEKTUBAIBI TICUI - MapMesaa MaccachlH 'mmpuirey"
oMiCIMEH KaJbInTay, Oip Me3riiie TepMETHKAIbIK METAIJaHAbIPbUIFaH TUICHKara opay, COJaH KEeHiH
"bmoy-nax" omicimen Tepmoxocy [5].

Kopoimuinowvt. )Xy3iM IIBIPBIHEI MEH KaHT QJIMACTBIPFBIII — CTEBHO3WJ KOMETIMEH CakTay
Mep3iMi y3apThUIFaH (QYHKIMOHAIIBI MapMenaj] TEXHOJIOTHSCHl jKacauibl. byn OenceHnmi jxoHe
callayaTThl OMip CalThIH YCTaHATHIH, CAJIMarblH, JICHE KYWiH OakpliayFa YMTBUIATBIH JKOHE KaHT
IrabeTIMEH aybIpaThlH TYTHIHYIIBUIAPFA apHAJIFaH ©HIM OO0JIBIN TaObUTMaK.
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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
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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):
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Number sequence
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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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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
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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.
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- 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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YOPEKTUBHOCTH MAPKETHHT OBBIX CTPATETHI B VIIPABJIEHUY BPEHIOM
MEJIUIIUHCKOM OPTAHM3ALIMHU: OMBIT «<ALMATY VISION»

Heeuuxuna A.A.

Maeucmpanm EMBA |

Yuusepcumem um.Cyneiimana [emupens,
Kaszaxcman, 2. Anmamul

AHHOTAIMS

Hayunast crathsi mpezacraBisieT coOOi HCCl€JOBaHUE, HANPABICHHOE HAa aHAINU3 YCHELIHBIX
MapKETUHTOBBIX CTpATETHil, UCIOIb3yEMbIX B YIPAaBICHUHM OpPEHOM MEIMLIMHCKOW OpraHu3aluy Ha
npumepe TOO «Almaty Visiony.

CraTbst OXBaTBIBACT IIUPOKUN CHEKTP ACIEKTOB, CBSI3aHHBIX C CO3JAaHUEM U TOJAJCpPKAHUEM
yCIIENIHOTO OpeHja B  MEAWIUHCKOW cdepe, BKIIOYash CTpAaTETHYEeCKOe IUIAHUPOBAHHE,
MO3UIIMOHUPOBAHUE HA PBIHKE, HU(PPOBOI MAPKETHHT, KOPIIOPATHBHYIO HICHTUYHOCTD U YIPABICHUE
pernyTaiuen.

Ota cTaThs NPEACTaBIAET LICHHOE UCCIIEA0BAaHUE Ul CIELMAINCTOB B 00JaCTH MEIUIIMHCKOTIO
MapKeTHHTa, YIpaBleHUs OpPEHAOM M CTPATErMYecKOro IUIAHUPOBAHMUS, a TAKXKe JUIsl pyKOBOAUTENEH
MEJMLMHCKUX OpraHu3alui, 3aMHTEPECOBAHHBIX B ONTUMH3AIMH CBOMX MAPKETHHIOBBIX NMPAKTHK U
MOBBIIIEHUN KOHKYPEHTOCIIOCOOHOCTH CBOMX OpEH/IOB.

KiroueBbie ciioBa: MapKeTHHT, OpeHJ, opraHuzaius, 3()(eKTHBHOCTh, MO3UIMOHHUPOBAHHE,
U POBOIA, KOPIIOPATHBHOCTH, pemyTaims, «Almaty Visiony

BBenenne. Pe3ynbraThl 1 3HAUMMOCTH MapKETHHTOBOTO aHAJIHM3a B OOJACTH 3paBOOXPAHEHUS
9acTO HENOOIEHUBAIOTCA. 10, YTO MMEET BaKHOE 3HAUYECHHE W HEOOXOAMMO MalMeHTaM, TOpOi
pacxoouTcs € MHTEpecaMH OpraHM3allui, BXOIAIIMX B CTPYKTYpY 3ApaBooxpaHeHus. B stom
KOHTEKCT€ HMHCTPYMEHThl MapKETMHIa WIPalOT 3HAUUTENBHYIO pOJIb, TaK KaK MapKETUHI MOXKET
3HAYUTENbHO TOBIMATH Ha (PYHKIMOHUPOBAHHE OPraHM3ALMHU 3/PAaBOOXPAHEHUS KaK CHCTEMBI.
[Iporpammbl 1o pa3paboTKe peKiIaMbl TAaKXKe OKa3bIBAIOT BIMSHUE HA JIEATENBHOCTh YUPEKICHUN
3IpaBooXpaHeHus, (GopMupyss o0OIIeCTBEHHOE MHEHHE O MpodjJemMax U NpUOpUTEeTaXx B
3paBOOXpaHEHHH. TakuM 00pa3oM, MapKETHHI MOXET ChIrpaTh KIOYEBYI0 poOjb B cdepe
3[IPAaBOOXPAaHEHHsI, CIIOCOOCTBYSl YCTAHOBJICHHIO B3aMMOOTHOIICHHH MEXAy TMalUeHTaMu u
MEIUIIMHCKUMH CITY)KOaMH, a TaK)Ke paclpOCTPaAHEHHIO MEIUITMHCKOM nHpopmarmu [1].

Crpareruss MapkeTMHra - 3TO TOAXOJl, KOTOpPbIM coderaeT B ceOe LeNM OpraHu3alud u
pe3yNbTaThl peaan3alii MapKeTHHIOBBIX IPOrpaMM, KOTOpbIe OYyAyT MPUMEHSTHCS K KiHeHTam [2].
MapkeTuHr npejacTaBiseT co00i OCHOBHYIO JESTETbHOCTh KOMIIAHUHU, KOTOPas UTPAET BaXKHYIO POJIb
B MPOJABIKEHUH TMPOJYKTOB WM YCIYr KOMIIAHHUHM TOTpeduTensM. MapKeTHHI BKIIOYAaeT YeThIpe
OCHOBHBIX KOMIIOHEHTAa: TOBap, LIEHYy, pachlpeaeieHne © npojaBmwkeHne. Kaxaplii u3 3THX
KOMIIOHEHTOB MOJKET OKa3aTh BIMSHUE Ha TOTpeOHUTeNeH u yOeIuTh NX UCIOIB30BATh MPOIYKTHI TN
ycayru komnanu. Ha mpakTuke 3T0 MOXKET HpOSIBIATHCSA B pa3nuyHbX (popmax. Komnanus moxer
UCIOJIb30BAaTh HECKOJIIBKO (OPM MapKETHHIa OJHOBPEMEHHO, TaKM€ KaK IEepPCOHAJIbHbIE IPOJAXKH,
pekiama, IpoABMKEHHE, 00CTY)KUBAHUE KJIMEHTOB MK Pa3pabdoTKa MPOAYKTOBBIX mporpamm [3].

MapkeTuHroBasi cTpaTerusi BakHa HE TOJBKO JJIs NMPOMBIIUIEHHBIX KOMIAHUH, HO M M
MEAMLMHCKUX YUYPSKICHUN, TaKuX Kak OOJIBHUIIBI, MEIUIUHCKHE LEHTPbl WIH KIWHUKU. OTH
YUPEKACHUS TIOCTOSHHO CTAJKHUBAIOTCS C Pa3NWYHBIMH  BHJAMH MapKETHHIA, IOCKOJIbKY
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OpraHM3alyK, TEXHOJOTMH W TPOOJEMBbI 3[paBOOXPAaHCHUS IMOCTOSHHO MeHstores. Keit [1]
MPEIOCTaBIII JJOKA3aTEIbCTBA TOTO, YTO YUPEXKICHUSAM 3/IpaBOOXPAHEHHS] HEOOXOAUMO O0Jiee aKTUBHO
HCIIOJIb30BaTh MApKETUHTOBbIE MHCTPYMEHTHI JUIsi MH(POPMUPOBAHUS MAIMEHTOB M IOMOILIU B
IIPUHATUM PEIIEHUI 0 CBOEM 3/10poBbe. TakuMm 00pa3oM, UM HEOOXOAMMO YAOBJIETBOPUTH CIPOC HA
MOBBIIIEHUE Ka4€CTBA U JOCTYITHOCTH MEIUIUHCKOM ITOMOILH.

MapkeTuHr B 00JacTH MEAMLMHCKUX YCIYT OTIMYAeTcs, MpexJie BCEro, Mo XapakTepy crpoca
Ha MEIMILIMHCKOE 00CITyKuBaHHE. BO-BTOPBIX, 11€/IbI0 MAPKETUHIOBOM CTPATErUU HE MOXKET SIBJIATHCS
KOHEUHBIH MOTPeOnTENh, TAK KaK KIMEHHO Bpau ONpeessieT, YTo, T1e, KOr/ia U B KakoM oobeme Oyaer
MPEJOCTaBICHO ISl KOHKPETHOM yciyru. [IpuHMMarommMu pemeHuss MOryT ObIThb Bpadd,
MIPEICTaBUTENM MEIULMHCKOIO CTpPaxOBaHUS WIM 4J€Hbl CeMbH. Takke Ba)kKHO OTMETUTh, YTO
MEUIIMHCKUE YCIYTM MOTYT OBITh KpailiHE CIIOKHBIMH, U UX TPYIHO aJalTUPOBATh JJI1 MOHUMAHMUS.
MHorue npoueaypbl, 0OCOOEHHO OCHOBAHHBIE Ha MEPEJOBBIX TEXHOJOTHUSX, HPEICTaBISAIOT COOOM
CJIO’KHBIE TPOILIECChl, KOTOPblE HE BCErJa JIETKO OOBACHUTH YENOBEKY, HECHELHATUCTy B JAHHOMN
obmnactu [4].

Hpyras npobiema B chepe 31paBoOXpaHeHUs,, 0COOEHHO I MPOBANWIEPOB YCIYT, 3aKII0UACTCS
B TOM, 4YTO HE BCE IIOTCHLMAJIbHBIE KIMEHTHl pPacCMaTPUBAIOTCS KaK <CKeNaTelIbHbIe» MJIs
onpezaeneHHoW yciayru. HecmoTps Ha To, 4TO npoBaiinepsl yciayr oOs3aHbl OKa3blBaTh YCIYI'M BCEM
3asiBUTEJISIM, HE3aBHCHUMO OT MX CIIOCOOHOCTH OIUIAThl, CYIIECTBYIOT OINPEEIIEHHbIE KaTeropuu
MAlUEHTOB, KOTOPBIX MAapKETOJIOI HE MOXET CTUMYJHPOBATh K 3alpocy KOHKPETHOM YCIIyIHu.
Mapxkerosiory npuxoaurcs 6alaHCUpOBaTh IPUBJIEUEHHE KIIMEHTOB B OPraHU3ALMIO 31paBOOXPAHEHUS
TaKUM 00pa3zoM, YTOObI U30eraTh MPUBJICUYEHUS CIUIIKOM MHOI'MX KJIMEHTOB M3 KaT€ropHM TeX, KTO,
BEPOSITHO, OyJIeT 0OpeMEHEH SKOHOMUYECKUMU MPOoOIeMaMH.

3a mocnenHee AecATUIETHE B cdepe 3ApaBOOXPAHEHUS MPOU3OILI0 MHOXKECTBO M3MEHEHHMH B
MapKeTHUHTe, KOTOPBIE PAJUKAIBHO U3MEHWIIN €0 CyTh. DTH U3MEHEHHsI BKIIIOYAIOT B Ce0:

[lepexoa oT MaccoBOro MapKeTHHIa K 0oJjiee LeJIeBOMY MOIXO0Y.

CaBur OT IMHIKEBOTO MAPKETHHIA K MAPKETUHTY yCIIYT.

Ilepexon oT «enuHOrO pa3Mepa Ui BceX» K MepCOHATN3AIUH.

Ocoboe BHHMMaHME€ K JIONTOCPOYHBIM  OTHOIIEHUSIM BMeCTO (QoOKyca Ha  OTIENIbHBIX
3/10pOBbeCOEpPEraroIX MEPOTIPHUITHUSX.

Ilepexon oT UTHOPUPOBAHUS PBIHKA K €I0 UCCIIEIOBAHMIO.

Ilepexon OT MpUMEHEHUS HU3KOTEXHOJIOTMYHBIX METOIOB K MCIIOIB30BAHUIO BBICOKHX TEXHOJIOTHUN
[5].

SAnpo cTpaTeruM MapKeTMHra B 0OJacTH MEIUIMHCKHUX YCIYT 3aKJII0YaeTcsi B KauyecTBe
MIPEJOCTABIAEMBIX YCIIyr. YCHEIIHble OpraHu3alMyd B 00JACTH 37paBOOXPAHEHUs MMEIOT YETKYIO U
KOHKYPEHTOCIIOCOOHYIO CTpPaTeruio, KOTOpas pacUIMpseT HMX BO3MOXHOCTH U TIO3BOJSIET UM
MIPUCTIOCA0IMBATECS K HM3MEHSIONMMCS YCIIOBHSIM BHELIHEH cpebl. MapKeTHHIroBasi CTpaTerust B
chepe MEIUIMHCKHX YCIYT, B CYIIHOCTH, TIPEACTABISIET COOOH OTHOUICHHE MEIUIIMHCKON
OpraHM3alliM K MAapKETUHIOBOM Cpele, a TakXe €€ IO3UIMOHUPOBAHWE OTHOCHUTEIBHO €€
KOMITOHEHTOB.

B HacTosmiee Bpemsl y NallMEHTOB UMEETCsl MHOXKECTBO albTEPHATUB IIPU BEIOOpE MEIUIIMHCKUX
yCIyr M TOCTaBIIMKOB, MO3TOMY €IMHCTBEHHBIM CHOCOOOM IO-HACTOSIIEMY BBIIEIUTHCS Cpeau
MIPAKTUK 3/IPaBOOXPAHEHUs SIBJIICTCS CO3JaHUE XOPOIOo TU(PEpEeHIIMPOBAHHOTO, 3alIOMUHAIOIIETOCS
Y YHUKaJbHOTO MPEAJIOKECHHS, BMECTE C MApKETUHTOBOW CTpaTeruei, aganTupoBaHHON K IU(PPOBOH
aroxe [6].
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KagecTtBeHHOE 00CTyKMBaHUE KIMEHTOB HAINPSIMYIO 3aBUCHT, MPEKIE BCEro, OT MEIUIIMHCKOTO
000pyI0BaHus, UCIOIB3yEMOIO B OpraHU3aLUsIX 3/1paBOOXPAHEHUSI.

Marepuansl 1 MeTonbl. B Xone HamucaHusi 3TOM CTaThd MBI HalEIWINCh, IPEXKAE BCEro, Ha
MOBBIIIIEHUE Y3HABAa€MOCTH KoMIaHuM Ha 0aze «Almaty Vision». MbI Takke NpOBEIN aHAIU3
MOTPEeOHOCTEN KIIMEHTOB HA OCHOBE KOMIIAHMH, aHAJIU3 BO3PACTHBIX KaTETOpUH, a TaKkKe OINpeaeTIn
METO/Ibl, UCIIOJIb3yEMbIe ISl POIBHKEHUS OpeHa.

Pesynbratel. TOO «Almaty Vision» mnpencraBiser co0od OQPTaIbMOIOTHYECKYIO KIMHHKY
KpYIHOM ceT KIuHHUK Pery6nuku Kazaxcran. DToT MeaMuMHCKUI neHTp 06Ut ocHOBaH B 2017 rogy u
pacmoJsoeH 1o aapecy: AnmaTsl, AlIManuHCKU# paiioH, ynuua Kapacaii batsipa, 72b.

[Tockonpky yciayrn oOpraHu3alud 37paBOOXPAHEHUS SIBISIOTCS IUIATHBIMU, B KIHWHUKY
oOparmaroTcs KeHIIUHBI, My XYUHBI U JAeTH. CpeaHuil BO3pacT KIMEHTOB cocTaBisieT 25-50 ner, Tak
KaK pOJIUTENH MPUBOLAT CBOMX AeTeil. OCHOBHYIO JOJIIO KJIMEHTOB OPraHM3aliu 3paBOOXPAHECHUS
COCTABJISIOT JKUTENIM PeruoHa, rae pacnonoxeHo TOO «Almaty Vision», To €cTh NMPOKHUBAIONIUE B
ANManMHCKOM paifoHe. DTH JAaHHBIE ObUIM BBISBIEHBI B X0JI€ OMPOCa, IPOBEICHHOr0 Nepes] HauaioM
HCCIIEI0BaHUS.

Llenpl0 AaHHOTO WCCIEAOBAaHMS OBLIO BBIBICHHE IIENICBOW ayJUTOPUM OpraHU3aluu
3npaBooxpaHneHus. [[nst ynpaenenust OpeHmoM Mbl kKinaccuduimpoBamu kiueHToB TOO «Almaty
Vision» Ha pa3in4yHble TPYIIIHI.

['pynmnbl KIMEHTOB BKJIIOYAIOT HAJEKHBIX M TFOPAYMX KIMEHTOB, 3a00TJIMBBIX U PELIMTEIbHBIX
KJIIUEHTOB, a TAaKXe IACCUBHBIX KIMEHTOB. JlJI1 BO3INEHCTBHA HAa 3TH TPYHIbl HCHOJIB3YIOTCS
pa3InyHbIE METOJbl U UHCTPYMEHTHI.

Hanexnas wnam ropsiyas ayJuTOpUs COCTOMT W3 KIMEHTOB, KOTOpBIE YK€ JOBEPSIOT
MEIUIIMHCKONW opraHus3anuu. Llenbro 3aech ABIAETCS CTUMYJIHMPOBAHHME ITHX KIMEHTOB IPOAOJIKATH
BeIOMpath TOO «Almaty Vision». MeToapl Bo3AeHCTBHS BKIIOYAIOT B ce0sl OCBEILICHUE PE3YIbTaTOB
paboThl OpraHu3alui M TOJOKHUTEIBHBIX aCIEeKTOB paboThl. THCTpYMEHTHI BO3ACUCTBUS BKIIOYAIOT
peKiIamMy Ha CTpaHMIIAX B COLIMAIIBHBIX CETSX, IPOBEIECHUE OHJIAMH-KOHCYJIbTAlUN U IPEI0CTaBICHUE
CKHJIOK B KQU€CTBE JIOSIIbHOCTU MTPOBEPEHHBIM KIIUEHTAM.

Terasgs ayauTopusi BKJIIOYaeT 3a00TJIMBBIX M PEHIMTEIbHBIX KIMEHTOB, KOTOPBIE MPOSBISIOT
MHTEpeC K MEAUIMHCKUM opranu3aiusM. Llens 31ech — mpuBieuenue kiaueHToB K TOO «Almaty
Vision». MeToabl BO3AEHCTBUS  BKJIIOYAIOT TMPEIOCTaBICHHE TMOAPOOHOW HWHpopManuu o
MEIUIIMHCKOW OpraHM3aliM U paccka3 0 ee IpenMylnecTBax. HCTpyMEHTBI BO3AEHCTBHSI BKIIIOYAIOT
pekiaMy dYepe3 HM3BECTHBIX JIMUHOCTEH, OJIOrepoB, MHTEPBbIO H3BECTHBIX Bpayeil W INpoBeICHHE
OHJIAWH-KOHCYJIbTAllUH.

XosioaHast ay IMTOPUS. COCTOUT U3 NACCUBHBIX KJIMEHTOB, KOTOPbIE [TOKA HE MPOSIBIISIIOT HHTEPEC
K MEIUIMHCKUM opranuzauusaM. llenb 31eck — mpuBliedeHHE KIHMEHTOB, OOBSCHEHHE Ba)KHOCTH
3I0pOBbSl U HAINpaBiICHHE UX B MEAMIMHCKYIO OpraHu3anuio. MeToabl BO3AEHCTBHUS BKIIIOYAIOT
pacnpocTpaHeHue UH(pOpMalMK O BaXKHOCTHU 370POBbSI M OOpallleHHH B MEAUIIMHCKYIO OPTaHU3AIIHIO.
NHcTpyMEHTBl BO3IEUCTBUS BKIIIOUAIOT PEKJIaMy Yepe3 TeJlIeKaHalbl, PEeKjIaMy Ha COIMAIbHBIX
CTpaHULAX U PEKJIAMy YEpE3 TapreTUPOBAHHYIO pEKIIamy.

B ympaBnenun OpeHIOM MEAMUIMHCKOW OpraHu3alMd OCOOEHHO Ba)KHO B3aUMOJEHCTBHE C
KJIMEHTaMH. DTO crIocoOCTBYET (POPMUPOBAHUIO JIOSUIBHOCTH K MEAUIIMHCKOMY IIEHTPY U MOBBIILIEHUIO
JOBEpUsl K IMpenocTaBiseMbIM yciyraMm. [loaToMy agMUHHMCTpaTHBHBIA IMEPCOHAT MEIUIIMHCKON
(bupMBI JOHKEH MPOXOIUTH CHEIMATU3UPOBAHHbBIE KYPChI ISl HaJIaXKMBAHUS PABUIIBHBIX OTHOIIEHUN
C IalMEHTaMU.
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[TpoBens ananu3 menunuHckoro npeanpuartus TOO "Almaty Vision", ObIJIO yCTaHOBJIEHO, YTO
CUCTEMa KOHTpOJIsI Haj OpeHaoM o0jafgaeT KakK JIOTUYECKUMH, TakK U SMOIMOHAJIbHBIMU
xapakrepuctTukamu. s 3¢ (EeKTUBHOTO yHpaBiICHUS OpEHJOM JTOTO MEAWIMHCKOTO LEHTpa M
CTUMYJIUPOBAHMSI €r0 Pa3BUTHUS, MBI IIPEJIaraeM CIIEIYIOIIE MEpPhI:

1. Pa3paboTka Iu1aHa ¢ omnpezeineHUEM LEeJded M 3ahay, CBS3aHHBIX C OpEHI-MEHEIKMEHTOM
MEAMLMHCKOTO yupexaeHus. B 3ToM miaHe A0KHBI OBITH YyKa3aHbl OTBETCTBEHHBIC JIUIA U
BPEMEHHBIE PAMKH JIJIS1 UX BBIIIOJIHEHMS.

2. HeoOxogumMoCTh BHECEHUS HW3MEHEHMH B YXKe JACHCTBYIOUIMH BeO-CAaiT M CTPaHUIIBI
MEIULMHCKOTO [IEHTPA B COLMAIBHBIX MeJIua C y4€TOM MOOMIIBHBIX YCTPOHCTB.

3. Haiim cnenmanucra o counanbHbiM Meaua (SMM), uyTo6b! 3 PeKTUBHO yIpaBiIsATh OpeHI0M
LIEHTPA U IPUBJIEKATh OOJIbIIIE KIIMEHTOB B OPraHU3aLMIO Yepe3 peKIaMHble KaHabl.

3aximoyeHue. B 3akmroueHMM JaHHOM HayyHOM CTaThM Mbl I[IOJYEPKHBAEM BaKHOCTh
MapKeTHHIOBOIO aHaju3a B cdepe 3ApaBOOXPAHEHUS U €ro poyib B (HOPMUPOBAHMM YCIHEIIHBIX
CTpaTeruii A MEIUMUUHCKUX YyupexaeHuidl. HecmoTps Ha To, 4TO pe3ysbTaTel M 3HAYUMOCTH
MapKeTUHIOBOI'O aHajlu3a B JaHHOM 00JAacTH 4acTO HEJAOOLIEHUBAIOTCS, MCCIEIOBAaHUE MOKA3bIBAeT,
YTO MAPKETUHI UTPAET KIHOYEBYIO POJIb B YCTAHOBJIEHUHM B3aMMOOTHOLICHMH MEXIYy HallMEeHTaMu U
MEAMLIMHCKUMH YUPESKIACHUSIMH, a TAK)KE B PACIPOCTPAHEHUU HH()OPMAITIH.

Jns ynydiienust ynpaBieHHs OpeHIOM U CTUMYJUPOBAHUS €r0 Pa3BUTUS Mbl PEKOMEHAYyeM
CJIEAYIOUIME MEphI: pa3padOoTKy IJIaHa C OIpeAesICHUEM LieNeil U 3a7a4y, BHECEHHE U3MEHEHUH B BEO-
CalT U CTPAaHUIIBl B COLIMATBHBIX CETAX C YUYETOM MOOMIIBHBIX YCTPOWUCTB, a TAK)KE HAllM CIeLUaIncTa
[0 COLMANIbHBIM Meaua Ui 3(p(HEKTUBHOIO yHpaBieHUs OpPEeHIOM U IPUBJICUEHUS HOBBIX KIMEHTOB
yepe3 peKJIaMHbIe KaHaJIbl.

Wtak, ucrpaBieHre OOHApPYKEHHBIX HEJI0YETOB M BHEJIPEHUE NPEVIOKEHHBIX MEp MO3BOJIUT
yIY4YIIUTh PENyTalMio W TPHUBIEKATENbHOCTh KIMHUKUA «Almaty Vision», obecneunBas Ooiee
3¢ deKTUBHOE PUBJICYCHNE KIMEHTOB U pa3BUTHE OM3HEca.
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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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9KOHOMMUKA CAJAJTAPBIHJAA TUIMAIVIIKTI APTTBIPY MEXAHU3MIHE
KACAHABI THTEJUVIEKTTIH 9CEPI

Ecupxenosa Anmoin Maxmyooena - 2.2.0., npogheccop
Hypuounoea Aaxcan FanvimKbi3vl — mazucmpanm
Puvicoek [anusap Canapoaiiynvl - macucmpanm
Ceamoea B.H. - ooxmop PhD, ooyenm
FOoicno-Kazaxcmanckuii ynusepcumem um. M. Ayszoea, Llvimkenm, Kazaxcman

Kinrrik ce3nep: Xacaunpl untemnext (Al), ABromarranieslpy, OHiMaulik, MHHOBanus,
JleHcaymbIK cakray, OHJipic.

Kacanapl uHTEeEeKTTIH (Al) KapKbIHIBI AaMmybl O13[1H ©MIPIMI3JIH KONTereH acleKTIepiH,
COHBIH 1II1H/IE )KYMBbIC a5ieMiH e3repreai. Al xxyiienepi OapraH cailblH KETULAIPUIreH caiibIH, onap Oip
Ke3lepl azaMjap YILIIH MYMKIH OOJFaH TarchblpMajap[bl OpbIHIayFa KaOuieTTi. Byi »KyMbICTBIH
Oonamarel Typajbl MaHBI3bl CypakTapAbl Tyablpazbl: Al amam KyMbICHIBUIAPBIH ajaMacTblpa Ma?
Kannaii sxana xyMbIC OpbIHAaphl alblaab? Al okeneTiH e3repicrepre Kajiai aibiHaana anamsbi3?

Xacanapl nHTEIUIEKT OarjapiaMaiblK XKacaKTaMaHbl d3IpJiey JKOHE JIEPEeKTep Typajbl FbUIBIM
CHSIKTBI cajajiapjia XaHa >KYMBIC OpPBIHIAPhIH Kypa ajaThIHBIMEH, JKYMBIC OPBIHIAPBIH JKOFAITY
QJIEYETIH KO0 KOHE KbI3METKEPIIEP/IiH jKaHa peJsiepre oTy YIIiH KaKeTTi JaFapliap MEH KoJaayFa ue
OO0JIyBIH KAMTaMacChI3 €Ty OT€¢ MaHbBI3IbI.

JlerenmeH, Al Tek aBTOMAaTTaHIBIPY >KOHE JKYMBIC OPHBIH aybICTBIPY Typaibl FaHa emec. Oin
COHJAl-aK aJlaMHBIH MYMKIHIIKTEpiH apTTHIPBIN, OHIMAUIIKTI apTThIpajsl. Al-MeH KyMBbIC iCTEUTIH
Kypanzap Oi3re JepekTepil TanjayFa, KaKChIpak ULIelIiMaep KaOblijayFa >KOHE >KaJIbIKThIPAThIH
TariChIpMaap/bl aBTOMATTaH/AbIpyFa KeMeKTecei, Oyi Oi3[iH yaKbITBIMBI3 OCH pecypcTapbIMBI3/IbI
HEFYpJIbIM KYPAEJi JKOHE IIbIFapMallbUIbIK 9peKeTTepre Ha3ap ayjaapy yuiiH Oocaraabl. byn optypii
CEKTOpJIapaFbl MHHOBAIIMSIIAD MEH THIMIUTIKTI apTTBIPYFa 9KeITyl MYMKIH.

Al faceIpbIHAAFBl KYMBICTBIH OoOJamarbl ajamjaap MEH MallMHalap apachlHAAFbl CEPIKTECTIK
KaMTybl MYMKiH. Al OKpIIIaMABIKTBL, JOJJIIKTI JKOHE JEpeKTepiAi Tangay[sl Tajlal eTeTiH
TarchbIpManap/ibl OpbIHAAN alajbl, ajl ajaMaap IIbFapMaIIbUIBIKKA, CHIHM OiJlayFa >KOHE QJIEyMEeTTIK
WHTEJUIEKTKE YJIeC KOCY/bI JKallFacThIpabl. ByJl cepikTecTik opTypiii cajajiap/ia kaHa MYMKIHTIKTEep
MEH KaKChl HOTHXKeJIepre 9Kelyl MyMKiH.

JKyMbICTBIH OonamarbiHa JNadbIHAANY YUIH OuTiM Oepy JXKoHe KaiTa OUTIKTITIKTI apTThIpy
OariapiamaiapblHa HMHBECTULMS caly eTe MaHbl3abl. JKywmbicmbuiap Al-Fa KochMIIa OoJbII
TaObUTATBHIH IIBIFAPMAIIBIIBIK, MOCEJENEP/l ey XKOHE CHIHU OiJlay CHSIKTHI JaFIblUIapbl 1aMBITYbI
Kkepek. byraH Koca, yKiMeTTep MeH OM3HEC aybICy Ke3iHJA€ >KYMBICIIbLIApbl KOJAAUTBIH cascaTTap
MeH Oacramanap OOWBIHIIA BIHTBIMAKTacaabl >koHE Al apTHIKIIBUIBIKTAPBIHBIH KEH TapalyblH
KaMTaMachl3 €Tyl Kepek.

Kaszipri xynne sxacam xarkad AL-FARABI.AI sxacaHapl HHTEITIEKTTIHIH MaKcaThl OUTiM Oepy
caJlaChlH JIaMBITy. AybUI LIapyallbUIBIFbIHIA ©CIMAIKTEPAIH 6Cyl MEH JaMyblH Oakbliay, aya-paiibl
OopKamMIapblH Taljay apKbUIbl THIMIUITIH apTTHIPY.DKOHOMHKAa MEH OJKOJOTHS cajajapblH/a
TYPAKTHI JaMyJlbl KOJJayFa apHaiFaH cTparerusiapabl a3ipiaey. ERP xxone CRM sxylienepiH eHrizy
apKbUTbI OM3HEC MPOIECTeP i aBTOMATTAHABIPY JKOHE OHTAHIaHIBIPY.

MenunuHana AMArHOCTUKAIBIK JKYHelIepAl JKeTULAIpy JKOHEe HayKacTapabl Oackapy HpoLecTepiH
aBTOMATTaHJBIPY.

MapKeTuHT CTpaTerusuIapbIH KacaH bl HHTEUIEKT apKbUIbl XKEKeJIEeHAIpY KOHE THIMIUIITIH apTThIpy.
Kazak Ttimingeri TTS sxone STT TexXHONOTHWSIIAPBIH JaMBITy apKbUIBI Ka3aK TUTIHIH IHQPIBIK
KOJDKETIMIUTITIH apTThIpY.

CoHbIH IITiHIE )KYMBIC ICTEN KaTKaH 0OIIIKTepl Ka3aK TUTIHIE COMICY Il TaHy JKOHE CHHTE3CY Kylheci
00JIbIIT TAOBLTAIBI.

"Speech-to-Text" (Ceiineymen matinre) Kpi3meTi (1-cyper)
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Aynmuo enrizy: Ilaligananymbuiap e3aepiHiH aynuo ¢aiuigapblH CaiiTKa >KYKTEH anajbl, MbICAIIBI,
"XaittObaeB barmanbex Al-Farabi.Al typansr.mp3" nmen kepcerinred. byn daitnaer KU sxyliecine
eHaeyre Oomanpl. Tpanckpumniusi HoTwkecl: ExiHmi  kamamma ayauo  GaliaablH — MOTIHTE
alHaJABIPBUIFAH  HYCKAachl  KepceTinemi. MoTiHae Oyl TpolecTiH  ayJAuOHBIH  MOTIHTE
TPAHCKPHUIIIUACHIH JKacaibl, an Oy e3 keserinae KM monpenbaepiHiH TaOWFH TUIAI OHICY KOHE
ayJIM0 MATIHJEpAl TaHy KaOilIeTiH KepceTei.

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 aynuora TypieHaipy (2-cyper)

TTS xepy kabineri Hamap HeMece OKy KHBIHABIFBI Oap ajamaapra KiTamrapsl jkoHe 0acka /a oKy
MaTepHaIapbliH THIHIAY apKbLIbl KoynkeTiMai etei. TTS sxou xypy OarbITTapbiH )KOHE HABUTAIMSUTBIK
HYCKayJapJbl ayauo TypiHae Oepy VIIiH KOJJIaHBUIAILI, OyJI JKYPTi3ylIjiepre Ke3aepiH Koiaa
yCTayFa KOMEKTECe/Il.

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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"Tikenell TpaHCIANUsA" peayl YaKpIT PEXHUMIHAC OOJATHIH OKHFAIApAbl HEMECe JIHaJIOTTapIbl
ayJIMOJIaH MOTIHI'€ HEMece KepiciHIe aynapy Kbizmeri. (3-cyper)

Mpicanbl, KOHpepeHUuusIapaa, TEIeBU3USIIBIK Oargapiamanapia HeMece OHJIAaiH OKyJlapna
naiganaHbUIaabl.

| | TTS I | Ayauo Tanaay | | Chatbot ‘

BbacTay TpaHckpunuma

3-cyper

Python-ga morinHi ayaapy xone aymapy texHonorusiapsl (TTS - Tekcrren cesre sxone STT -
CO3JICH TEKCTKE) YIIiH Keibip kitamxanamap: pyttsx3: Python-ma TTS (TekcTren coiikec ceiiney) yurin
nomyJisIpiiblK  Kitanxana. On okaii timgepae ewueymi konmaiael.gTTS (Google Text-to-Speech):
Google-apix KEKe TUITE ayjaapy KbI3METIHE KoJaay KOPCETETIH Python
kitamxaHacel.SpeechRecognition: Python-ma STT (ce3meH TeKCTKe) VINIH KOJIJay KOpCETETiH
nonyJsapaslK Kitanmxana. On Google Speech Recognition, Sphinx >koHe 06acka cepBHCTepre Koyaay
kepcereni.DeepSpeech: Mozilla Foundation TapamnbiHaH j>kacanfaH amlblK KONIOACIIBUT JION CO3JCH
Tekcepy Helpocannapsl. byn Python-ga kenreren Tinaepae *KyMbIC ICTEH/IL.

NLTK (Natural Language Toolkit): Morinmik MoHAEpIi, ToXipuOemik OUTIMHEH TYpaThIH
MakananapAbl >KOHE TEKCTTIK Kap KbUIAHIBIPYJIapAbl 9d3ipjey VIIIH KOJJAaHBUIATBIH KOIIOacIIbLI
Python makeri.

Kacanapl MHTE/UIEKTTIH JPTYpPJi cajajapra Kajgad dcep eTeTiHiHIH Kei0ip HaKThI
MbIcajgaapbl: OHipic: podoTTap MeH Al-MeH KYMBIC ICTEHUTIH JXYHesep OHIIPICTET1 TarnchlpMaap bl
aBTOMATTaHBIPY YIIiH KeOipeK Naiananbliabl, Oy THIMILTIK IIEH OHIMIUTIKTI apTThIpYyFa oKele .

Jencaynslk cakray: MenunuHaiblk O6eliHeHi tangay: Al popirepnepre pentrex, KT xone MPT
CHSIKTBI MEIUITMHAJIBIK KECKIHIEp/l Tajjay apKbpUIbl aypyiapabl epTepeK >KOHE JQTipeK aHBIKTayFa
KOMEKTece/Ii.

Jlopi-nopMeKTiH albulysl skoHE AaMmybl: AW jxaHa IOpuTiK MakcaTTap/bl aHBIKTAy JKOHE JKaHa
npernaparTapbl Te3ipek KoHe THIMIIPEK d3ipIiey YIIiH HaiJalaHblTybl MyMKiH.

Hepbec Memununa: Al manueHTTepAiH KeKe KaKETTUNKTEpl MEH aypy TapuXblHa HETi3/IelreH
KeKe eMJIey JKOCTIaplapbIH d31pJiey YIIiH MaijalaHbLTybl MYMKIiH.

Kapsxsr: Al Kap>Kbl CEKTOPBIH/IaFbl HHBECTHIMSIIBIK CTPATETHSIIAP/IbI, TOYCKeIAepai OacKapy bl
e3reprelli. ANasKTHIKTBI aHbIKTay: Al »KanFaH TpaH3aKUMAJIapAbl aHBIKTAY JKOHE TYTHIHYLIBLIApAbI
Kap>KbUTBIK KbUIMBICTaH KOPFay YIIIiH MaiJaaHbLTybl MYMKIiH.

Benmex cayna: Al caTbin anny To)KipuOECiH JKeKeIeHIIpy, TyreHaAey 1l 0acKapy >KoHE TYTHIHYIIbI
OpeKeTiH 0oJDKay YIITiH KOJAaHBLIAIbL.

binim OGepy: Al oky ToxipuOeciH »xekeneHaipeni, Oarajmayabpl aBTOMATTAHIBIPAIbI KOHE
CTYJEHTTEpre KOChIMIIa KOJIJay KOpPCeTe anabl.

Bomkanasl TeXHHMKaNbIK KbI3MET KepceTy: Al ceHcopiapaaH aiblHFaH JAEpeKTepAl Taijar,
MalllMHaJapIbIH KalllaH ICTEH MIBIFYbl MYMKIH €KeHIH 0OJKaybl MYMKIH, OYJI POAKTUBTI TEXHUKAJIBIK
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KBI3MET KOPCETYTe KoHe 00C YaKbITThI a3aliTyFa MyMKIH/AIK Oepei.

Ketkizy Tiz0erin oHrtainmanaeipy: Al keTki3y Ti30eriH OHTaWIaHABIPY, KOpaapabl O0acKapyisl
KaKcapTy >KOHE CYpaHbICThl Ooipkay YIIiH mnaigananbulysl MyMmkiH. Conpaif-ak, Al Texk ipi
KOMITaHUSUTapFa dcep CTIEUTIHIH aTtam oTKeH koH. [llarpiH xoHe opra OusHec Te Al TexHOMOTUACHIH
naiganana anaabl. bU3HECKe TamnchlpMasiapibl aBTOMATTAHIBIPYFa, TYTHIHYIIBUIAPFA KBI3MET
KOPCETYyIl JKaKcapTyFa »oHE KaKChl IIEIIM KaObUIJayFa KOMEKTeceTiH Oipkarap KonkeTimai Al
Kypajiapbl MEH KbI3MeTTepi Oap.

byn xymbic opHbiHIarbl Al-HbIH TpaHChOpMaIUSUIBIK SJeyeTiHIH OipHelle Mblcangapbl FaHa.
Kubaapikrap 6onranbiMeH, Al THIMIUTIKT], THHOBAIIMSHBI )KOHE CalbIN KENreH e, )KYMBICIIBIIAP MEH
YKaJIbl KOFAMHBIH OMIp CYPY CallachlH >KaKcapTyAbIH KbI3bIKThl MYMKIHAIKTEpPIH YChIHAbL. bipaecken
TOCUIAI KOJIJIaHa OTBHIPHIN, OiTiM MeH OUTIKTUTIKTI apTThIpyFa HMHBECTUIMSIAN OTHIpHIN, 0i3 e3repmeri
KYMBIC JIaHAMIA(THIH HIapiail aJaMbl3 KOHE JKakKchl Oojamak Kypy yuwiH Al kymin maiiganana
aJlaMBbI3.

2016 xxburnbiy aknanbiHaa Google kommanusceiablH Deep-Mind kopesutbik Go mebepi Lee Se-
dol sxone 2017 KpUIIBIH KaHTapbIHJA >KacaHIbl MHTEJUICKTTI JKeHy YIIiH Konmaunael. DeepStack nen
atanatbliH Kyie Texas Hold 'Em.3 kypnaeni nmokep oibIHBIHAA agamaapsl skeHai Electronic Frontier
Foundation (EFF) naysicThl TaHy, aynapMa, BU3yasl bl KECKiHII KOca ajFaH/ia, JOMEHJAEp/e aaamra
yKcac KalljaeT AeHrelIepinaeri TanceipManap/sl opeiHaayaa Al-HbIH KbULIaM MPOTPecciH 0aKbLIaIbI.
tany *koHe T.0.4 ChatGPT OpenAl tapanbiaan 2022 5kbUThl IBIKTEL. OChI MAHBI3ABI TEXHOJIOTHS, OLTIM
OepyniH >KoHE OacKapyAblH Ke3 KelIreH AacHeKTTepiHJe aJamJapFa KeMeK KepceTyre apHajFaH.
ChatGPT cusiKTBI KyaTThl T YATUIEpiHiH maiaa 6omybl Al-HbIH TpaHC(hOpPMAIHMSIIBIK QJI€YETiH 0J1aH
opi kepcereni. bys Kypangap opTypii MaMaHIBIKTap OOMBIHIIA aJlaM MYMKIHAIKTEpPl MEH OHIMIILIITIH
apTTHIPYABIH JKaHAa MYMKIHIIKTEPIH YCBhIHA OTBIPBIN, 3EpPTTEYy, JKa3y JKOHE IIbIFAPMAIIBUIBIK
TarchIpMasiap/ibl OpbIHAYFa KOMEKTECe alabl.

JKacanapl MHTEIUIEKT JaMYbIH JKaJIFaCThIPY/la, OHBIH apTHIKIIBUIBIKTAPEIH KEHIHEH 0OITiCcy jKOoHe
OHBIH BIKTUMAJ TOYEKeIepiH a3alTy YIIiH OeJCeH 1 Kocmapiaay MEH BIHTBIMAKTaCTBHIKKA KAThICY ©Te
MaHb3bl. Anamaap MeH Al Oipre jkymbIc icTedTiH OonamakThl KaObUIAay apKbUibl 013 jkaHa
MYMKIHAIKTEPAIH KYJIIBIH allbIll, TYJIISHTCH )KOHE IIJIETTI dJIeM JKacal ajJambl3.

KopbIThIHABI

Kacanapl MHTEJUIEKTTIH KYMBICTBIH OoOJallarblHa ocepi KON KbIPJbI KoHEe Kypaemni. XKymbic
OpPHBIH aYBICTHIPYFa KATBICTHI alaHIAYIIBUIBIKTAD OPBIHILI OoFaHbIMEeH, Al agamM MYMKIHTIKTEpiH
apTTHIPY, OHIMIUTIKTI apTTBIPY KOHE KYMBICTHIH JKaHa TYpPJIEPiH KYpPY YIIiH KbI3BIKTBI MYMKIHIIKTED
YCBIHA]IBL.

byn tpaHchopManusiIbIK  Ke3€HAl IMIapiayablH  KUITI  BIHTBIMAKTACTBIK TI€H OeJICeH/I
xKocmapiayaa okatelp. bimim  Oepyre koHe KaiTa OUIIKTUTIKTI apTThpy OargapiaMarapbiHa
WHBECTUIUSIIAY apKbUIbI 013 KyMbICIIbIIApAbl Al-MeH KYMBIC ICTEHTIH KYMBIC OPHBIHAA ©PKEHILY
YIIiH KQXeTTi JaFAbUIapMEH KaMTaMachl3 e€Te anaMbl3. byFaH Koca, YKIMEeTTep MeH Ou3HecC aybicyiap
Ke3iHAe JKYMBICHIBIIApAbl KOJNJAMTHIH cascaTTap MeH OacTamanapiabl o3ipiey koHe Al
apTHIKIIBUIBIKTAPBIHBIH KEHIHEH TapallyblH KAMTaMachl3 €Ty YIIiH OipJiecir *KyYMBIC iCTeyi Kepex.

AL-FARABI.AI cuskThI )xacaHbl HHTEIUICKT KYHEIEPiH TaMbBITy TYPJi CEKTOpJIapAarbl, COHBIH
imiHge OumiM, aypll [IApyamIbUIBIFBI, OH3HEC IKOHE JCHCAYJBIK CakKTay —callaJlapbIHIaFbl
KHUBIHABIKTAP/IBI IIEUTY KOHE HOTIKENEpl skakcapTy yiniH Al oneyeTiH kepceTeai. DTUKAIBIK aMyFa,
AIIBIKTHIKKA JKOHE ajjamMFra OarbITTasiFaH JM3aiiHFa Ha3ap ayAapa OTbIpein, 0i3 Al KymiiH THIMAIpeK,
OJILT Opi OPBIHAANATHIH )KYMBICTHIH OOJIalIaFbIH KYPY YIIiH MaijalaHa alaMbl3.

Al mampInt Kene >KaTKaHJIBIKTaH, OHBIH KYpaJl eKeHIH eCTe CaKTay oTe MaHBI3Jbl JKOHE OHBIH
ocepi, calblll KenreHjae, OHbl Kanlail TaHaayra OalimaHbICThl. bipieckeH Tociial KojinaHy >KOHE
aJIaMHBIH OJ-ayKaThblHa OachIMIBIK Oepy apkKbuibl 0i3 Al-HBIH OyKin ajgam3aTKa Taima OKeJeTiH
YKYMBICTBIH OOJalIarblHa YIEC KOCAThIHBIHA KEMIiK Oepe anambi3.

9neduerrep
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[Tutepa HopBura
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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 (RNNSs) 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, BIiLSTM 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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PA3ZPABOTKA AJITOPUTMHAYECKUX MOJIEJIEN BUSHEC-TIPOIIECCOB JIJIs1
YIPABJIEHUSA NTHHOBALIUAMMU

Menoexan /{uac
Meowcoynapoonviii ynusepcumem ungopmayuonusvix mexrnoaozuu, Kasaxcman, 2. Aimamor

AHHOTaUus

B nannoii pabote uccnegyercs npodiaemMaTuka pa3padOTKH alrOpUTMUUYECKUX MoJiesield Ou3Hec-
IIPOLIECCOB, HANIPABJIEHHBIX HA YIPaBJIE€HUE NHHOBALIMOHHOMN JESITEILHOCTBIO B KOPIIOPATUBHOM CpeleE.
OCHOBHOH LIETIBIO HCCIIEAOBAHUS SBISETCS CO3aHUE MOJIENIH, KOTOPas MO3BOJIUT CUCTEMATHU3UPOBATh
MpoIlecC MHHOBALIMKA W TOBBICUTH €ro 3(PQPEeKTHBHOCTb. MeETONOJOTHs BKJIIOYAaeT B cels aHamu3
TEeKyIIMX TOJXOJOB K YIpaBlIeHHIO OW3HEc-TpoleccaMd M pa3paboOTKy HOBOH  MOJENH,
MHTETPUPYIOLIEH JTydlIie MPaKTUKU U MHHOBALIMOHHBIE METO/Ibl aHAJIM3a JIaHHBIX.

KiroueBsle cnoBa:

AnropurMuyecKrue MOoJIENH

busnec-mporueccsl

VYpaBieHrne THHOBALUAMHU

CucreMaTu3anys HHHOBAIIMHN

AHanu3 1aHHBIX

MeTtonomorus

Jnis pa3paboOTKU aNrOpUTMHUYECKOW MOJETH OW3HEC-TPOLIECCOB HCIIOIB30BAINCH CIEIYIONINE
METO/IbI:

CTpyKTypHBI aHaNM3 W TMPOEKTUPOBAHHE OM3HEC-TPOLIECCOB I OMPEICNICHHUS KIIOYEBBIX
obJacTell BHEIpEHUSI MHHOBAIIUH.

MogenupoBanie W CUMYJSIIHA OM3HEC-TIPOIIECCOB, YTOOBI OLEHUTH BIUSHHE Pa3IUYHBIX
WHHOBAIIMOHHBIX CTPATErWii Ha MPOU3BOAUTEIHLHOCTD U 3(P(HEKTUBHOCTD.

[IpumeHeHre METOAO0B MaIIMHHOIO OOy4eHMsl [ aHajiu3a OoJbIIUX OOBEMOB JaHHBIX,
CBSI3aHHBIX C MHHOBAIIMOHHOW aKTUBHOCTHIO U €€ pe3yJibTaTaMu.

Anantanus Agile n Lean moaxonoB K ynpaBiIeHUIO MPOSKTaMH B paMKax pa3paOOTKU HOBBIX
MPOJYKTOB U yCIYT.

Pesynbpratsl

Paspaborannass Mojenb JEMOHCTPUPYET 3HAYUTENbHOE YIy4llleHHe B  YIPaBJICHUU
MHHOBAIIMOHHBIMM  IIPOLIECCAMH, YTO TIOATBEPXKAECHO pe3ylbTaTaMHd NWIOTHBIX IPOEKTOB B
HECKOJIbKUX KoMMaHusiX. Cpeau KII0UeBbIX PE3yIbTaTOB:

CoxpamieHrue BpeMeHH OT UJeH 0 KOMMEpIHaIn3aui HoBoro npoaykra Ha 30%.

VYBenuueHue KOJIMYecTBa YCIEIIHO peaTn30BaHHbIX HHHOBAIIMOHHBIX MTPOEKTOB Ha 25%.

[ToBeIlIEHNE YPOBHSI BOBJIEUYEHHOCTH U YJIOBIETBOPEHHOCTH COTPYAHUKOB Oyiarojapsi 4eTKoi u
MPO3pavyHON CTPYKTYpe MPOIECCOB.

OOGcyxienue

Pa3paboTka anroputMudeckux Mojeneit Ou3Hec-mpoLeccoB s YIPaBIeHUsS HHHOBAIUSIMU

AHHOTanus

B nannoii pabote uccnemayercs npodiaemMaTuka pa3pabOTKH alrOpUTMUUYECKUX MoJiesel Ou3Hec-
IIPOLIECCOB, HANIPABJIEHHBIX HA YIPaBJIE€HNUE NHHOBALIMOHHOM JESITEIbHOCTBIO B KOPIIOPATUBHOM Cpefe.
OCHOBHOH LIETBIO MCCNEAOBAHUS SBISETCS CO3AaHUE MOJIENH, KOTOpast MO3BOJIUT CUCTEMaTU3UPOBATh
MpoIlecC MHHOBAIIMKA W TOBBICUTH €r0 I(PPEKTHBHOCTb. METONOJOTHs BKJIIOYAaeT B ce0s aHAIU3
TEeKyIIMX TOAXOJOB K YIpaBlIeHHIO OW3HEc-TpoleccaMd M pa3paboOTKy HOBOW  MOJENH,
MHTETPUPYIOLIEH JTydlIie NPaKTUKU U MHHOBALIMOHHBIE METO/Ibl aHAJIM3a JIaHHBIX.

Kiroueseie cioBa

QITOPUTMUYECKHE MOJIENIM, OW3HEC-TIPOLECCHl, YIpaBJICHWE WHHOBAIMSIMH, CHCTEMaTH3allus
WHHOBAIINM, aHAJINU3 TaHHBIX.
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Merononorus

Jns pa3paboTKH anropuTMHUYECKOW MOeNr OW3HEC-TPOLECCOB HCIOIb30BAIKCH CIIEAYIOIINE
METOJIbL:

CTpyKTypHBI aHalM3 W MPOEKTUPOBAHHE OW3HEC-TIPOLIECCOB JUISl OMpPENETICHUS KIIFOUYEBbIX
oOacTeld BHEIPESHUS MHHOBALIMH.

MonenupoBanue M CHUMYJISIUS OW3HEC-TIPOLIECCOB, YTOOBI OLICHUTH BIUSHUE Pa3IMYHBIX
WHHOBAIIMOHHBIX CTPATETHA HA IPOU3BOAUTEIHLHOCTh U 3PPEKTUBHOCTD.

[IpumeHeHre MeTONOB MAIIMHHOTO OOydeHus [Uisl aHanu3a OoJbIIMX OOBEMOB JAaHHBIX,
CBSI3aHHBIX C MHHOBAIMOHHOW aKTUBHOCTBIO U €€ pe3yJIbTaTaMH.

Ananranus Agile n Lean moaxonoB K ynpaBieHHIO MPOSKTaMH B paMKax pa3pabOTKH HOBBIX
MPOAYKTOB U YCIYT.

Pe3ynbTaTel

Pazpaborannas Mojenb JAEMOHCTPUPYET 3HAUUTENIBHOE  YIYYIIEHHE B  YIPaBICHUU
VHHOBALIMOHHBIMU  IIPOLIECCAMH, YTO HOATBEPKIACHO pe3yJbTaTaMU [HJIOTHBIX IIPOEKTOB B
HECKOJIbKUX KoMmnaHusx. Cpeu KII0YEBbIX PE3yIbTaTOB:

CoxkpallieHre BpeMeHH OT UJIeU 10 KOMMepLaIn3aiui HOBOro npoaykra Ha 30%.

YBenuueHre KOJIMYECTBA YCIIEITHO peaTn30BaHHBIX HHHOBAIMOHHBIX MTPOEKTOB Ha 25%.

[ToBbilIeHNE yPOBHS BOBJICUEHHOCTU U YIOBJIETBOPEHHOCTU COTPYIHUKOB Oilarojaps 4eTKou u
MPO3PAYHON CTPYKTYpPE MPOLECCOB.

OO0cyxenne

B pamkax o0cykaeHus: aHATU3UPYIOTCSI TPYIHOCTH U OPAaHUUYEHUS, C KOTOPBIMHU CTAJIKUBAIOTCA
OpraHM3alli MpH BHEIPEHUHM aIrOPUTMHUYECKHX Mojeneil OusHec-nporeccoB. OOcyxaaroTcs
BOIIPOCHl MHTETPAallMM HOBBIX TEXHOJOTHMM B CYLIECTBYIOUIYIO KOPIHOPATHUBHYIO KYyJIbTYpY U
HE0OXOMMOCTh aJlanTallK YIPaBICHYECKUX NpakTUK. [loguepkuBaercs 3HAUUMOCTH MOCTOSHHOTO
00ydYeHUs U aIaliTalliu COTPYIHUKOB K U3MEHEHUSM, BBI3BAHHBIM WHHOBAIIHSIMH.
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KA3AKCTAHHBIH HIBIFBICBIHIA KbICKbI AYA TEMIIEPATYPACHI
AHOMAJIUAJIAPBIHBIH KAJIBIIITACYBI

YAmanynna Epen, 2 Kexcenbacsa Anus Kascubexosna
Yon-@apabu am. Kazax ¥nmmuix ynueepcumemi, 2 kypc macucmpanmoi, Aimamet, Kazaxcman,
2an-Dapabu amvinoaser Kasax ¥immulx ynueepcumemi, 2.2.x., aga okvimyust, Aimamut, Kazaxcman

Xep Oerinzmeri aya Temmeparypachl 3epTTeyJepleri €H Kol TapalfaH MeTeOPOJIOTHUSIIBIK
mamanapabiy Oipi Oosbin TaObuUIaAbl. TemmepaTypaHblH aHOMAIMACHIHBIH Maiifa Ooiybl OipHere
AKY3KBUIIBIKTa FaJIBIMIAP/IbIH Ha3apblH ayaap/bl )KOHE op KOJIbl KOpIIAFaH OPTaHbIH ©3reprilTirine
OailTaHBICThI TaJ1AayAbIH JKaHa HOTHKEJIEPIH Talall eTe/l.

20 racplpziaH OacTan KJIMMATTBIH JKbUIBIHYBIHBIH JKaJIbl YpIICIHE KapamMacTaH, KbIC ME3TiLIiH/Ie
aya TeMIlepaTypachblHbIH KJIMMATTBIK HOPMaJaH >XOFapbl *OHE 3KCTpeMalibl TOMEH MOHIe JeiH
TOMEHJETeH Xardainapel Aa mnaiina Oonapl. CankblHHBIH 1pl aHOMAJIUSUIAPBIHBIH BIKTUMAJIIBIFBI
OoJjaliakra cakraja/ibl, COHBIMEH KaTap, CaJKbIH/Iay OJaH J1a KyHTi 00JIybl MyMKIH JereH Oospkamziap
6ap. Kazipri TaHma COATYCTIK »KapThlIapa KOHBIp)Kal EHJIKTe aya TeMIepaTypachIHbIH 6cyi
Oastyrnar, Keibip aygaHmapaa COHFbI JKbUIIAPhI aya TEMIIepaTypaChIHBIH TEPIC TPEHI1 OaiKanaapl KoHE
OyJ1 yakbITIIIA €MEC, Y3aK KYObUIbIC OOTYbl MYMKIiH.

KazakcranuslH mbIFbIC aitmMarbl OoibiHIa 1973-2022 xbuigap apaibIFbIHAAFB KAaHTAp, aKMaH
KOHE KEJITOKCAaH alllapbIHIAFbl aya TeMIIepaTypachlHbIH KIMMATTBHIK KaJbINTACYbl KapacThIPbUIBIII,
aya TeMIIepaTypachblHbIH OSKCTPEMANJIbl JKbUIBI JKOHE OSKCTPEMalJibl CaJIKbIH KbUJIJAp KaTajorbl
KypacThlpbulsl. HoTmxkecinae KapacTelpbutFad craniusuiapaa 1973-2022 xpianap apajiblFbIHIA KbIC
alnapeIHAAFel  OpTallla albIK aya TeMIiepaTypachl KiauMaTThiK HopMmamaH 0,4-1,6°C  eckeHi
aHbIKTaIbl. Ocipece Cemell cTaHIMACBIHAA aya TEMIIEpaTypachlHbIH KajlfaH CTaHIMAJIapMeH
CaJIBICTBIPFaHa KaTThl )KOFapblIaranbl, sFHU 1,6 °C apTKaHbl OalKaIbl.

Courbl OHXBUIIBIKTA (2013-2022) Cemeil Men OckeMen crannusnapbaa munyc 40 °C tomen
TeMIepaTypajabl KYHAEp caHbl S5-Ke JeiliH KbICKapAbl, OyJl opTaimia >XbUIABIK TeMIepaTypaHbIH
KOTEepUTyiHIH JKalIbl JeMJiK ypaiciHe coiikec kenemi. COHbIMEH KaTap aya TeMIIepaTypachIHBIH
SKCTpEMaI/Ibl KbUIbl JKOHE SKCTPEMAaJIbl CAIKBIH KbIIAApP KaTaJIOrblH KYpacThlpy OapbIChIHA COHFBI
KBULIAPbI KbIC ME3TUTIHAETT AKCTpeMaabl KbUibl xbu1aap Oonsin 2007, 2020 sxone 2022 xblaaap, an
AKCTpeMal bl cankbiH 0oJbim — 2010, 2012, 2018 xone 2019 xputnap TabbLIaIbL.

Tyiiin ce3gep: aya TeMmIepaTrypachl, aHOMaJMs, aCUMMETPUs, DKCLECC, IKCTPEMAIbl KbLIbI
YKOHE dKCTpEMaJJIbl CaJIKbIH KbUIIAp.

Kipicne

Kaszipri yakpITTa CONTYCTIK KapThIap/a, OHbIH imiHae Kazakctan aymarbiHaa, acipece, CaaKblH
Ke3eH IlIiHAe, KIUMATThIH e3repyi Oaiikamagsl. CoHfbl 50 >KbUIIBIKTA KONTETeH aBTOPJIapIbIH
3epTTeyJiepiHe CoKec, OpTallia aiIbIK aya TEMIIEpaTypachl JKoFapbliaFaHbl aHBIKTAIIEI [ 1-6].

CankplH Ke3eHIEe oOpTalia aya TeMIepaTypachl aHOMANMSCBIHBIH e3repyl aTmocdepa
HUPKYJSLUUSACHIHBIH epeKIIeTikTepiMer OainanbicTel Oosibin TaObutagsl. Conryctik EBpasusna xep
Oeri aya Temmeparypackl MeH arMochepa LUPKYJSLMACHIHBIH CHHXPOHIBI OaiiaHbIcTaphbl
KYMBICTapJia *akchl KepceTuireH [7-8]. ATMocdepanblK HIUPKYISIUSIHBIH KAPKbIHABUIBIFBIH CaHIBIK
Oaranay YLIIH YJKEH KEHICTIKTepJe MakpoIlpoleccTepaiH Oenriii Oip Typiepi OalKamaTblH CaHJIBIK
UHAEKCTep eHri3iieni. MyHaall HHIEKCTEepAIH YyakbITIIa KaTapbl LUPKYJSIIUS MEH SpTypil
METEOPOJIOTUSUIBIK IIaMaliap apachlHIa CTATUCTHKAIBIK OaillaHBICTapAbl OpHATY YLIIH HETi3 OOJbIn
tabbutazael [9-10].

TemeH TemmepaTypajiblK Ke3€HICPAl 3epTTEYIiH YIKEH FBUIBIMH KOHE MPAKTHUKAIBIK MaHbI3bI
Oap ekeni Oenrimi. Aya TemreparypacbiiblH MHHYC 10 °C-TaH TemMeH y3aK cakTaixybl Oacka
METEOPOJIOTUSIIBIK 3JIEMEHTTepMEH Oipre aybUIIapyallbUIbIK OHAIpICiHIe Tepic KyObLIbICTapIbl
Tyablpajapl. TeMeH TemmepaTypa Keie opMaHIap MEH NUTOMHHUKTEPJE >KEMIC aramTapbl MeH
eKIeNIepliH KaThlll KadyblHa okerneni. KelOip xbuimapbl aya TemmeparypachiHblH MuHyc 20 °C-ka
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JIeHiH JKoHE OJJaH TOMEH Y3aK TOMEH/eyl KY3IiK JaKbUIIApIbIH esliMiHe okeneni. TemeH Temmeparypa
KYpBUIBICTap/Ibl Caly MEH MaiiiajgaHy/ia YIKeH acKbIHYJIap TYAbIPYbl MYMKIH.

KeuaeiH cybik mesriminae Kaszakcran aymarbiHbIH OackiM Oemiri CiOip aHTHIIUKIOHBIHBIH
OaThIC CUTIEMIHIH BIKHAIBIHAA 00maabl. Ocipece, Ka3zakcTaHHBIH MIBIFBIC ayJaHAapbl OHBIH BIKIAJIbIHA
xul Tyceni. MyHmaii xarnainapaa paauanusuiblK CAIKBIHAATY MPOIECTEPl dKOFAPhl KAPKbIHIBLTBIKKA
KeTeJll, COHJBIKTaH OyJ1 aiiMakTa alTapiblKTail as3 Oalikanmaabl. Aya TemIepaTypachlHbIH PEXKUMIH
aHBIKTANTBIH Herisri (akropiap KyH paJHalUsACBIHBIH aFbIMbl, aWHAJIBIM TpOLIECTEepl, TEHI3
JNEHTeHiHEeH >KOFaphl KEpAiH OWIKTIrl, Cy OOBEKTUICpIHIH >KaKbIHIBIFBI, KaJalblK >KaFgaimap,
penbedTiH epekmenikrepi exeHi 6enrimi [11].

Aya palibIHbIH KOJANCBI3bIFI TaOUFU MPOIECTEPAIH, KOFaM OMIpiHIH KOHE SKOHOMHUKAIIBIK
KBI3METTIH KaJbINThl aFbIMBIH alTapIIbIKTail Oy3ysl MYMKiH. Aya paiibiHa OailIaHBICTBI OKHFATAPIbIH
KoOCI0IMEH TEeXHHMKANBIK aKayJapIblH BIKTUMAaJAbIFbl apTajnbl. Munyc 30 °C Hemece oJlaH TOMEH
TEMIIepaTypaja MeTall KoHE IUIACTUKAJIBIK 3JEMEHTTePAIH CEHIMIUIITIHIH aTapiblKTail TOMEHICY1
Oaiikanapl, OYJ1 KYPBUIBIMIAP/IbIH CHIHFBIII OOJTYbIHA oKeJeai. AUTapibIKTall CybIK alaMIap/IbIH YCIIl
Kally, TEXHUKAIIBIK KYPBUIFBIIAPIbIH KATHIN KATYbl )KOHE KBUIBITY JKYHENEPiHIH 3aKbIMJIaHy KayIliH
Tynblpajsl. Kananblk mapyambuiblkTa KYOBIpIapAblH KaThI KadybIHaH TYbIHJIaFaH CyMEH KaOIbIKTay
npobaemManapsl eH Kol 3usH kenripeni [12].

ATMocdepanbIK aifHaIbIM KbUTy MEH bUIFAIIbIH aTMOc(hepaliblK aFbIHAapMEeH KaiiTta OesiHyiHe
OaliTaHBICTBI TEMIEpaTypa ©pICTEepiHIH KEHICTIKTIK KYPBUIBIMBIH Kypainel. ATMochepa-MyxuT-
KYPJIBIK JKYHEeciHAeri y3aK Mep3iMJli e3repicTep KeH ayKbIMIbl ailHalblM KYPBUIBIMBIHIAFbI
e3repicTep/ii TyAbIpaabl, OV 63 Ke3eTiHIe KIMMATTBIH ©3Tepyi MEH TaOWUFH KIUMATTHIH ©3TepyiHiH
allMaKTBIK EpeKIIeTKTepiHAe KepiHeal. byn KiIuMarThlH aWMakThIK ©3repyiH TYCIHY YIIiH
aTMOCQepabIK aifHaIBIM/IbI )KOHE OHBIH ©3repYiH TalAayAbIH MAaHbI3IbLIBIFBIH aHBIKTAU b [13].

bakputay  nmepektepi  OoWbIHINIA  TIKEJIEH  3€pPTTENICTIH  TEMIIEpaTypaHbIH  ©3TepyiHEH
alBIPMaIIBUIBIFEL, aTMOC(EpaNbIK alHANBIMHBIH ©3repyl Oenriai Oip ailHaIbIM KYPBUIBIMAAPBIH
CaHJIbIK HEMECE CamajblK CUMATTalThIH OpTYPIIl HHAEKCTEPAIH KoMeriMeH 3epTrenei [14].

KimmMaTThIH KBUTBIHYBIHBIH Ka3ipri Ke3CHIHJET1 KIMMATTBIK aybITKyJlap ayKbIMbIHIA KeOiHece
opta Tponocdepagarbl Y3bIH TOJKBIHAAPIABIH PpOJi JKOHE JKbUTy MEH BUIFAJAbIH EHIIKapallbIK
aJIMaCyBIHJIAFBl aTMOC(EPAHBIH oCep €Ty OpPTaJbIKTaphl KapacTHIPBUIAILI, COHBIH apKAChIHAA aya
TEMIEPATYyPAChIHBIH JKOHE 0acka METEOpPOJIOTHSUIBIK MapaMeTpiepiH YJIKEH aHOMaJHsuIapbl XKep
IIAPBIHBIH OPTYPIIi aliMaKTapbIH/Ia Taiiaa Ooabl.

3epTTey KYMBICHIHBIH MakcaTthl — Ka3zakcTaHHbIH mbFbIic oHIpiHAe 1973 xpuiman 2022 xbutFa
JIeHiHT1 KbIC ME3TUTIHJETI aya TeMIepaTypachblHbIH KaJIBINTACYbIH KapacTHIPHII, SKCTPEMANIbl KBUITBI
MKOHE SKCTPEMAIJIbI CaIKbIH KbUIAAP KaTalIOTbIH KYpacThIpy.

3epTTEy HBICAHBI

[erreic Kazakcran — Kazakcran PecnyOnukachbIHBIH 3KOHOMHKAIBIK-TE€OTpaUsIIBIK aliMarbl.
Onbiy KypambiHa CeMmeil KanacblHIa OpTajibiFbl Oap AOaif 0ONBICH KoHE OCKEeMEH KalachlHIa
opraneirbl O0ap IlIeFreic KazakcTan oOMBICHI Kipesi, CONTYCTITiHAE ANTail ©JKeCiMeH, OHTYCTITiH/IE
koHe MbIFbICEIHAAa KpiTaiimen mekreceni. Kepi 283,2 mbiH mapmsel kM. Ieireic Kazakcran
0OJILICBIHBIH, KOT1 OeliriH AnTai Tay skyheci skone OHTYCTIK Anrtaii s)xotanapsl (CapbIMCaKThI )KOTACHI,
Hapeia xotacel, Yn6i sxoracel, Kypmim sxoracer, EGi >xoracel) anein xkatblp. Kublp coarycririn
Katsin xoTacs! (007bICTBIH eH Ouik xkepi 4506 M), oHTycTirin Tapbararaii, Caysip )oTackl, byxTeipma
OereniHeH Oatbicka Kaba »xotackl KaMTuabl. OOIBICTBIH OHTYCTITIH aJIBIN JKaTKAH 3aiicaH KeJiHIH
IIYHKBIPHI OipIiaMa »asblK KeJeIi.

3eprrey HbIcaHbl peTiHae Kazakcran PecrmyOnMKachlHBIH TMIBIFBIC aiMarbiHIarel  CeMel,
OckemeH, Punnep, bapmarac sxone 3aiicaH cCTaHUMsIIapbl 3€PTTEYTe AJIbIHFaH.
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1-cypert. 3eprTey aliMarbIHBIH KapTa-CXEMachl

3epTTey MaTepuaaIapbl MeH dicTepi

Temenri aya TemnepaTypachblHbIH KIMMATTBIK JKardaijapblH TONBIK 3eprreyae LIbIFbic
Kazakcran aiimarel OobibiHmma 1973-2022 kbuimap apaibIFbIHIAFBl  KBIC ME3TUTIHAETI aya
TEMIIEPaTyPaChIHbIH KOIDKBUIIABIK Oakpliay MoliMeTTepi KoamaHbuiabl. CTaTUCTHKAIBIK Oaramayriap
Kyprizy ymiH 5 meteoctanmus (Cemelt, OckemeH, Punnep, bapmiarac sxone 3aiican) Ooibiama 1973-
2022 %K. aya TeMIepaTypachIHbIH OpTallla aiibk, consiMen katap -30, -35, -40 sxone -45 °C Temen
TEeMIEpaTypajbl KYHIEP CaHbIH aHBIKTAy YILiH OpTalla MUHUMAJbl TAYJIIKTIK MOHJEP] KOIAAHBUIIBI.
Kpic mesrimiHzeri aya TeMmrepaTypachlHBIH PEXKHMIH 3€pTey YIIH JKCTpeMallabl TeMIepaTypaiap
KaTaJorsl coJ ayJlaHHbIH 75 % opTailia KBaJApaTTHIK aybITKYy1aH >KOFapbl O0JIFaHbl OOMBIHIIA JKOHE 1pi
aHOMAJIMSIHBI aHBIKTAY YIIiH barpoB mHmekcTepi OOBIHIIA aHBIKTAIIBI.

3epTTey HITHIKeIepi :KIHe Tajgay

Kazakcrtan TeppuTOpHUSCHIHIA KbUI CalblH SKOHOMHKA cajalapblHa, ajgaM Kayilci3iriHe
OCepiH THUTI3eTiH KATThl as3map Oaiikaneim Typansl. Connbiktad LlIbiFpic KazakcTaH aymarbIHBIH J1a
KBbIC ME3TUTIHAETI TOMEHI1 aya TeMIlepaTypachlH 3epTTeydiH TKipuOenik maHbsBbl oTe 30p. Con
cebenTi Oepinren xymbicta LIbrbic Kasakcran enipinzgeri Cemeit, ©Ockemen, Punnep, bapmarac sxone
3aiican craHnusapsl OotbiHIIa 1973-2022 xpuiap apaibIFbIHAAFEl KBIC ME3TUTIHJACTI aiytap YImiH op
OHXKBUI/IBIKKA aya TeMIepachl KapacThIpbULabl (1-kecTe).

1-xecre. eirpic Kazakcran aiimarsl OoiibiHIa 1973-2022 KpUigap apaibIFbIHAAFE KaHTAP
albIH/IaFbl OpTallla alIbIK aya Temmneparypacsl, (°C)

Topr, °C
Crama 1973-1982 | 1983-1992 | 1993-2002 | 2003-2012 | 2013-2022 | oprama
Cemeit -12.,8 -10,7 -10,6 -12,4 -11,0 -11,5
OckeMeH -13,9 -11.9 -11,8 -12,8 -10,3 -12,1
Punnep -10,5 -9,7 -10,3 -11,3 -10,6 -10,5
bapmarac -12.4 -12,0 -12,0 -12,7 -11,6 -12,1
3aticaH -13,9 -124 -12,9 -13,6 -124 -13,0
l-kectene kepcerinrenmeit, Ilwirpic Kazakctan aymareiHma 1973-2022  xeiigap

apaJbIFbIHJAFbl KaHTap ailbIHBIH opTama aya Temneparypacbl MuHyc 10,5°C men muuyc 13,0 °C
apaJIbIFBIHIIA ©3TepPreH. AMTa KeTy KepeK, KOITEereH KepiepAe €H KbUIbl OHXBULABIK 1983-1992
KBUIIAp apajiblFblHAa OOJIIBI, TeMmmepaTypaHblH enoyip ToMenaeyi 2003-2012 OHXBUIIBIKTA
Oaiikanael. Keitiari omxpuiaslk 2013-2022 oprama TeMmepaTypaHblH JKalIbl ©CyiH KOPCETTI.
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Ocputaiiira, Kanmbl — 3€pTTENIETIH  KE3€HJAe OpTalla TeMIlepaTypaHblH JKOFapbulay — ypaici
OallKanFaHBIMEH, JKEKEJEeTreH  OHXBUIABIKTAD  KYTIIETeH  TeMIepaTypaHblH  TOMEHICYiMeH
epekieneHeni. by Kpicka Mep3imMal aybITKyJIap Y3aK Mep3iMIi TEHASHIMIAp/bl KachIpybl MYMKiH
KJIMMATTBIK ©3TepICTepiH KYPACIUIriH Kepcereni. OHIp YIIiH €H XbUlbl OHXbULABIK 2013-2022
KbULIAp Ke3eHl Oonabl, OHAAa KaHTap albIHBIH OpTalla TeMIIepaTypachl OTKEH IKbUIIapMEH
canbIcThIpFanaa ketepinmi. byn wortmwkenep birbic KazakcTanmarbl KIMMaT TUHAMHUKACHIH TYCIHY
YIIiH MaHBI3/IbI )KOHE OHIpJIeri OoaniaK KIMMATTHIK JKaFaaiiapasl 0oJpKay YIIiH Heri3 601a anaibl.

2-kecte. Ieirpic Kazakcran aiimarel OoiibHIa 1973-2022 xpUimgap apanblFbIHAAFBl aKIIaH
albIH/IaFbl OpTallla alJIbIK aya Temmneparypacsl, (°C)

Cranuus Topr, °C
1973-1982 | 1983-1992 | 1993-2002 | 2003-2012 | 2013-2022 | oprama
Cemeii -15,4 -12,2 -12.4 -17.,8 -14,1 -14,4
OckemeH -15,8 -13,5 -15,7 -19,1 -12,8 -15,4
Punnmep -12,1 -10,6 -12,2 -14,6 -12,5 -12.4
bapmiarac -15,4 -13,7 -15,2 -16,0 -13,7 -14,8
aiican -16,0 -14,9 -16,6 -19,1 -15,2 -16,4

2-xectene kepcerinrenaen, llIsrpic KazakcTaHHBIH Typili METEOCTAaHIMSUIAPBIHIA AaKNaH
aillblHarbpl OpTalla aya TeMIleparypachlHblH kepcerkimi munyc 14,4 °C men munyc 16,4 °C
apaJbIFbIHJAFbl MOHIe He. 3epTTelireH Oec OHXKBULABIKTA aKHaHHBIH oOpTalla TeMIepaTypachl
alfTapibIKTail @3rep/i, OyJ1 KeH ayKbIMIbl )KOHE JKEPriUTIKTI KITMMATTBIK ©3repicTepal KopCeTTi.

KenTeren cranmusuiapaa eH TeMeHri kepcerkimtep TipkeiareH 2003-2012 xblngapaarsl
opTamia TeMIepaTypaHbIH KaJbIITaH THIC TOMEHJIEYIHE epeKIle Hazap ayjaapy Kepek. Meicasl,
Ockemen crannmsicel MuHyc 19,1 °C neiiiH TeMeHAETeHIH KopceTTi. EH KbUIbl OHXKBUIIBIK COHFBI
2013-2022 oK. GapablK Aepiik Oakpliay HYKTEJIEpiHAe opTalla TeMIepaTypaHbIH alTapIbIKTai ecyi
Oaiikanael. Ochbulaiinna, aknaHHbIH Ka3akcTaHaarsl Kaumbl KJIMMATTHIK MOPTPETI JKbUIBIHY YpAICIMEH
7ie, TeMIepaTypaHblH KEHETTEH MEep3iMJli TOMEH/IEyIMEH Jie cunaTTaiasl. bys aybITKyaap KIMMaTThIH
TaOUFU LUKIIK ©3repicTepiMeH Jie, aHTPOMOTeH IIK 9CEP/IiH KOFapbUIaybIMEH Jie OallIaHbICThI 00Tyl
MYMKiH.

3-kecte. [Ieirpic Kazakcran aiimarbl OoiibiHIa 1973-2022 xbu1aap apaiblFbIHIAFEl )KEJITOKCAH
allbIHJaFbl OpTallla ailyiblK aya Temneparypacsl, (°C)

Crannus Topr, °C
1973-1982 | 1983-1992 | 1993-2002 | 2003-2012 | 2013-2022 | oprama
Cewmeint -14,5 -14,6 -11,5 -154 -12,2 -13,6
OckemeH -15,0 -15,8 -12,6 -15,8 -11,1 -14,1
Punep -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-kecrene kepcerinrennedd, Lleirpic KazakcTaHHBIH OpTYpili  METEOCTAHIUSIAPHIHIAFBI
JKEITOKCaH aiibl OOMBIHINIA OpTalia aya TeMmreparypachiHbH kepcetkimn munyc 11,0 °C men muHyc
14,1 °C apanbirbiiga aysITKuAbl. 1993-2002 >xpuiapbl adIbIHFBI OHXKBULABIKIIEH CaJIbICThIpFaHa
opTaia TeMIepaTypaHblH JKOFapbulaybl OalKaibl. ATam aliTKaHaa, OCKEMEH CTaHIUSCHI aJlJIbIHFbI
OHXKBUIIBIKIICH canbicThiprana 3,2 °C-ka ecim, Munyc 12,6 °C-ka ®eTTi.

90



MexayHapo eIl HayuHbIi skypaan AKAJIEMUK Ne 1 (251) 2024 r.

1973-2022 xpuinap apaabIFbIHAAFBI KBIC ME3TUTIHACT] KENTOKCAH, KAaHTAp aKNaH aiaapbl YIIiH
KazakcTaHHBIH IIBIFBIC OHIPI OOWBIHINA OpOip CTAHIMS YIIH aya TeMIEPaTypachbIHBIH YaKBITTBHIK
Kypicine rpaduk TypreibULIbL. CypeTTe aya TeMIepaTypachlHbIH Tapalybl XOHE yaKbIT OOMbIHIIA
TeMIIepaTypaHbIH ©3repyi, SFHU TPEH]T ChI3BIFBI ChI3bUIIEI (1-Ccyper).
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1-cyper. leirpic Kazakcran aiimarbiaaarst 1973-2022 sxplagap apaibIFbIHIAFBI KBIC
ME3TLUTIH/IET] aya TeMIepaTypachIHbIH Tapallybl )KOHE TPEH]I ChI3BIFBI

1-cypetke colikec, Ka3akcTaHHBIH HIBIFBIC aiiMarbIHAAFbl cTaHIMsIap OoiibiHma 1973-2022
KBULJIAp apalbIFbIHIAFbl KbIC alJIapbIHIAFbl OpTallla aljIbIK aya TeMIepaTypachl eHIpAeri KINMaTThIK
KaraalaapAblH ©3TeprilliTiriH KepceTe OTHIPHIN, aTapibIKTail aybITKyJIapsl Kepcereai. OTte ToMeH
temmeparypa 1977 xbuiel Cemeit crannusiceiaaa (-24,4°C) sxoHe COJ KbUThl OCKEMEH CTAHIMAICHIH/IA
(-24,1 °C) ripkenni. XKentokcaH allbIHAAFBI €H KOFAphl TEMIIEPaTypajblK kepcerkimrep 2020 KbUIbI
3aiican cranmusceiHaa (-8,8 °C) sxone 2016 xbutbl Punaep crannusceinga (-5,8 °C) 6aiikanasl. 2015
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KBUTbI OapibIK 3€PTTEITCH CTAHIMUIAP KOIDKBUIIBIK OpTallla KOPCETKIIITEPMEH CallbICThIpFaH/aa
CaJBICTBIPMAJIBI TYPJI€ JKOFaphl TEMIIepaTypa KOpPCETKImTepiH atam oTTi. JKanmel aiitmak OOWBIHIIA
COHFBI €Iy KBUIJAaFbl TeMIIepaTypaHbIH Y3aK MEp3iMIi e3repyiH Taujay opTalla TeMIepaTypaHbIH
JKOFapblIay TEHACHIMACHIH aHbIKTaAbl. 1973 sxbuiman 2022 xpUTFa JEHIH Op OHXKBUIIBIKTA OpTaiia
temneparypanbig mamamet 0,1-0,9 °C-ka OipTinaen keTepinyi Oaiikamambl.

1973-2022 sxpigap OOWBIHIIA KbIC ME3TUIIHJIETT op aijarbl TeMIlepaTypa MEH KOIIKBUIIBIK
opTala aya TeMIIepaTypachl MOHJIEP1 CABICTHIPBUIBIN, HOTHKECI KelleCi CypeTTe KopceTui (2-cyper).
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2-cypet. KnuMmaTThIK aHbIKTama OoiibiHIIa KOIDKBUIABIK (TKi) skoHe 1973-2022 xbuigap
apaJIBIFBIH/IAFBI €CETITEITCH OpTallla aljIbIK aya Temreparypachiabiy (Te) albipManbuTbIFbI

2-cypetke coiikec, 1973-2022 xpurmap apaibIFbIHIA KbIC alIapblHAAFbl OpTalla aiiIblK aya
Temreparypacsl KIMMAaTThlK HopmanaH 0,4-1,6°C  apanbifblHAa ©CKEHI aHBIKTAJbl. 3epTTENreH
cranuusuiap iuriHeH CeMel CTaHIMACHIHAA KalfaH CTaHIUSJIApMEH CajbICThIpMaibl TYyplle KbIC
Me3TUliHE aya TeMIIepaTypachlHbIH €H JKoFapbliaFraHbl 0alkanabl, srHu 1,6 °C apTKaHbl KOPiH/I.

KpbICKbI 3KCcTpemalibibl aya TeMIepaTypalapblHbIH OacTalyblHBIH OOKaMJIBIK JI€HIeHiH
apTTBIPy MakcaTbiHAa opOip OHXKBUIABIKTAP VIIIH ayaHbIH €H TeMeHri Temmeparypacsl -30, -35,
-40 xoHe -45 °C TeMeH Tycill KETKEH eTe KYIUTI as3/bl KyHJAep YIUiH KyHAep caHbl ecenTeminml (3-
Cyper).

3-cyper colikec, Ka3zakcTaHHBIH MIBIFBIC OOJITIHAETI KBICKBI KE3CHHIH CHITATTaMalapbiH
3epTTey as3Abl KYHJEp CaHbIHA HETri3/leireH KIMMATTBIK e3repicTepre aHaJIMTUKAIbIK Oara Oepyre
MyMKiHAIK Oepemi. 1973 xputman 2022 xpUTFa JEHIHT1 Op OHXKBUIIBIKTA aya TeMIlepaTypachl Oenriii
Oip IIEKTepJIeH TOMEH TYyCeTiH KyHnaep Tangansl: -30 °C, -35 °C, -40 °C xone -45 °C.

Munyc 30 °C-tan TemeH temneparypana 1973 xpuigan 2002 xpuira T€HIHT1 OHXbUIIBIKTapa
Cemeil MeH OcCkeMeH CTaHLUMSUIApBIHAA Oacka CTaHIMAJIAPMEH CaJlbICTHIPMANbl TYpJe Kol asi3fbl
kynzaep tipkenai. 2003-2012 sxpuinap apanbiFblHAA OCHI Kaiajapja as3/ibl KyHAep ©CKeHIH aTam eTy
KbI3BIKTHI: Cemeil MeH OckeMeHe coiikeciHie 85 sxkoHe 113 as3apl KyHIEpi KOpceTTi, Oy KbICKa
Mep3iMl KIMMATTBHIK aybITKyJapra OalimaHbICTBI OOyl MYMKiH. AJaia, COHFbI OHKBUIJIBIKTHI
tangay (2013-2022) -30 OC as3mpr KyHaep caHblHbIH Cemeiine 42-re xoHe OckemeHne 45-ke neiin
aluTapJIBIKTail TOMEHIETCHIH KOpCSeTe/Il.
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3-cypet. 1973-2022 K. KbIC ME3TUIIH/E Op OHXBULIBIKTAP apalibIFbIHA TOMEHT1 aya
TeMIIepaTypachl OaiiKaiFaH as3/pl KYHJEp CaHbl

KazakcTanHBIH MIBIFBIC OOITIHACT] KIMMATTHIK XKaraaiaapapl KbICKBI TeMIIepaTypa HeTi3iHJe
TalJail OThIphIN, TepMoMmeTp OaraHackl MHMHYC 35 °C-TaH TeMEH TYCKEH asi3bl KYHAEPAIH
JTMHAMUKAChIHA €peKIle Has3ap ayaapailblk. AWMakTarbl KIMMAatThiH e3repyin 2003 xsuiman 2012
KbUIFA JIeHIH asA3/bl KYHAEPAIH KYTIEreH ecyiHeH Oaiikayra Ooianel, sifHM Oysl ecy OipkaTap
(dakTopnapra, COHBIH iMTiHAe aTMoc(epanblK alHAIBIMHBIH ©3repyiHe OallIaHBICTBI OOJYBI MYMKIH.
Amnaiina conrbsl OHKbUIABIKTA, 2013 xbimaan 2022 xblaFa AeiiH, as3abl KYHIEP CaHBIHBIH TOMEHACY1
TIpKeNai, SSFHU OYJ1 KJIMMATTBHIH JKBUIBIHYBI Typanbl kahaHIBIK JepeKTepMeH CoHKec Kelenmi >KoHe
aHTPOIOreH 1K (paKTOpIapAbIH KIMMATTHIH ©3repyiHe 9CepiH pacTail anasl.

Aya temneparypacsiibiH MUHYC 40 °C-Tan TemeH Tycyi Oipinmii (1973-1982) sxone TepTiHMIi
(2003-2012) xpuinaps! aiikbiH Kepineai. Ax Munyc 45 °C TeMeHri aya TemrepaTypacbiMeH OallKaFaH
as37Ipl KYHJEP 3epTTENreH Oec OMKBIIIBIKTA TEK 2 PeT OOJIFaHbIH KOPCETE .

3epTTenin OThIpFaH TEPPUTOPUAAAFBl TOMEHI1 aya TeMIIepaTypachlHbIH KIMMATTBIK Tapaiy
EpeKIIeNiKTepiH CHIATTAWTBIH IIamMa pETiHAE aya TeMIIePaTypachlHbIH aOCOJIOTTI MHHHUMYMBI
KapacThIPBUIABI (4-KecTe ).

93



MexnyHapoauslii HayuHblid xxypHas1 AKAIEMUK

Ne 1 (251) 2024 .

4—kecre. 1973-2022 xoK. KbIC ME3TUIIHIETT a0CONIOTTI MUHUMAIILI aya TeMIepaTypachl

morzepi, °C
Crannus Kentokcan Kanrap AKman
Cewmell -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)
bapmaTac -39,6 (2011) -41,0 (1974) -45,0 (1976)
3alican -39,8 (2010) -37,7 (1974) -39,4 (1984)

4-kecrere caiikec, 1973 xprnman 2022 KpUTFa OeHIHTT KE3€HIE JKEITOKCAH aiibIHaa aOCOJIOTTI
MUHUMAaJbJbl aya TeMmIiieparypackl MoHI MuHyc 39,6 °C-tan munyc 45,4 °C-ka neiliH e3repreHi
kepcereni. Kanrap aifbinna eH temenri temmeparypa, 2001 >xpuisl Ockemenne munyc 44,6 °C-ka
XKeTTi. MyHail KepceTKilTep OChl JKepiiep/ie KaTThl CYBIKTBIH JKOFaphl QJIeyeTiH Kepceredl. AKIaH
aiipiaa bapmarac 0acka craHiusiapaan epekueneHin, 1976 xpuibl TeMneparypanbly Munyc 45 °C-
Ka JeHiH TOMEH/ICYiH TipKeIi.

Keneci ke3ekTe 3epTTeiill OTbIPFAaH Ke3€H YIIIH aHOMaus TaHOaJapblHa CalbICTBIPY
Kyprizinai (5-xecte ).

5-kecte - KaszakCTaHHBIH IIBIFBIC aiiMarbl OoibIHIIA 1973-2022 xputgap apalbIFbIHIAFEl OH
YKOHE TePiC aHOMAJIMSJIAP IbIH JKaF1aiap CaHbl

Aiinap
Crannus KaHTap aKnaH KEJITOKCAH

N- N+ N- N+ N- N+
Cemei 22 28 22 28 22 28
OckeMeH 24 26 22 28 21 29
Punnep 24 26 26 24 20 30
bapuarac 23 27 24 26 25 25
3aiican 22 28 23 27 22 28
JKanme! canbl 115 135 117 133 110 140

5-kecrene kepcerinrenneidl, KazakcTaHHBIH IIBIFBIC OHIPIHIAE OapiibIK JEpJIiK CTaHIHsIIApaa
KbIC ME3TUIIHAE OH aHOMalusaap caHbl >koFapbel OonraH. CoHbIMEH Katap Punnep craHuuschiHaa
aKIaH aifbIH/a Tepic aHOMAaJIHsUIap CaHbI )KOFaphI OoJica, bapimarac cTaHIMACHIHIA )KEITOKCAH albIH A
aHoMamnusuiap TeH Oonnbl. Punmnep cTaHIMsICHl JKEATOKCAH ailblHIa OH aHOMAalldsi KepCeTKilliMeH
epekireHin 30 skaFaail caHbIHA KETE/II.

Kapacteipsimran 1973-2012 xbingap apansirbingarel Cemelt, Ockemen, Punnep, bapmarac,
3aiicaH CTaHIMSIIAPBIHAAFEI KBIC ME3TiIepi OOMBIHIIIA OpTallla AIIBIK KOHE OpTalia MUHUMAIIBI aya
TeMIEepaTypaJapblHbIH CTAaTUCTUKANBIK CHUIaTTaMalapbl, SFHU OpTalla KBaAPATTBIK ayBITKYHI,
ACUMMETPHUs, IKCIECC ecenTemini (6-kecre).

6-kecte. KaszakCTaHHBIH IIBIFBIC aWMaFrbIHAAFBl CTAHIMSUIAD OOMBIHIIA KBIC ME3TUTIHJETI
opTallia ailyiblK aya TeMIiepaTypajiapblHbIH CTATUCTUKAJIBIK CUTIaTTaMasaphbl

Crannus Kanrap AKnaH Kenroxcan
TOpT 9 As Ex TOpT 9 As Ex TOpT 9 As Ex
Cemeit - - - -
147 3,9 0.4 -0,1 136 39| -06 | 09 116 36| -06 | 14
OckeMeH - - - -
15.3 4.4 0,2 -0,8 13.9 41| -06 | 0,4 12.2 401 -03 | 1,2

94



MesxayHapoaHslii HayaHbIH KypHaT AKAJTEMUK Ne 1 (251) 2024 1.

Punnep - - - ) - )

12,4 3,2 0.5 0,2 11,0 31| -06 | 02 10,5 32| -12 | 27
bapmarac - - - -

14,8 2,3 0.3 0,4 13,3 28| 0,0 | -0,1 12,2 30| -0,7 | 26
3aiican - - - -

16,4 3,1 11 1,2 13.8 29| -06 | 0,1 131 34| -06 | 25

6-xectere coiikec, LlbiFpic Ka3akcTangarbl KbIC ailflapbIHbIH CTaTUCTUKAJIBIK JI€PEKTEPiH
Tangaif OTBIPBIN, OpTAlla AWIBIK TEMIEPAaTypaHblH OpTalla KBAApPATTHIK aybITKysl 2,3-4,4 °C
apalbIFbIHJIa  ©3repreH. TapalyAblH CHUMMETPUSAZAH  aybITKYbIH KOPCETETIH acUMMETpus
KO3 pHUIMEHTI Tepic MOHII OOJIBII COJ >KaKThl acUMMeTpusi OalikanraH, an Tapany OHWIKTIri MeH
OTKIPJIITiH KepceTeTiH dkciecc koaddunuenti Cemeir MeH OckeMeH (KaHTap) oHe bapiiarac (aknaH)
CTaHIMSUIAPBIHIA TETic TeOeNl TapalryAbl KepceTce, KaiuraH OapiblK CTaHImsuiapaa Oacka aitnapiaa
yiikip Tebeni Tapairy O0JFaH.

Kpic Mesriminzeri aya TeMIepaTypachblHBIH pEXHUMIH 3€pTey YIIiH SKCTpEeMaibl
TemIeparypaiap Katajuorsl Kypbuiasl. On aynaHHbIH 75 % opralia KBaJIpaTThIK aybITKYJIaH >KOFapbl
Oonranpl OOMBIHIIA AaHBIKTANABL. I[pi aHOMaNMAHBI aHBIKTAy KpUTepHuili periae 1,56 mamacsl
KOJIJaHBLI1JIBL.

Cemeit craHnuscel OOMbIHIIA canKbiH Me3ruigeri ipi oH ( N, ) »xone ipi tepic ( N_)
aHOMaJTMSUIapBIHBIH JKaFnaiiap cansl oepinren (7-11-kecrenep).

7-kecte. CeMeld cTaHIUACHI OOMBIHINIA aya TemreparypachiHbIH ipi oH (N, ) koHe ipi Tepic
(N_) taHOabp1 aHOMATUSUIIAPBIHBIH JKaFaiaap CaHbl

> >
Keuap N|_A |>0 v N|_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-kectene kopceTinrenaei, Cemeil CTaHIUSACHIHIA COHFBI O€C OHXBUIABIKTA KbIC ME3TLIIHETI
TEMIIepaTypa aybITKyJaphl TIpKENreHi KepiHeIi. |A | >1,50 xputepuiii OoitprHma 1973-1982 xone
2003-2012 >xpuigap apaibIFbIHAA TEMIIEpAaTypaHBIH TEpiC aybITKYJApBIHBIH OachiM OOJybl opTamia
JIEHrei/leH alTapibIKTal CybIK aybITKyJap[bl KepceTell, Oyl OChl KbUIJapAarbl TOTEHIIE CYbIK
Karmamapael kepceremi. 1983-1992 xpuimapbl koHE COHFBI OHXBUIABIKTA (2013-2022) KymTi OH
KOHE Tepic aybITKyJap/blH CaHbl TEHECTIPUIAl, OyJI eTe JKOFapbl KOHE TOMEH TeMIepaTypajapblH
OipKeNKi TapayblH KOPCETyl MYMKiH.

8-kecTe. OckeMeH CTaHUUACH OOWBIHINA aya TeMIepaTypachiHbIH ipi oH (N, ) 'KoHe ipi Tepic
(N_) TaHOabI aHOMATHSITIAPBIHBIH CAHBI

|A]>0 |A|>1,50
_ N N

Koumap

1973-1982

1983-1992

1993-2002

2003-2012 0

wlk|ho|o|2
RIa|M o |OfF
RORW S

U‘IONHO-'_Z

2013-2022 4

95



MesxayHapoaHslii HayaHbIH KypHaT AKAJTEMUK Ne 1 (251) 2024 1.

| JKanmsi cansl | 28 ’ 28 | 15 | 8 |

8-kecrene KOpCETUITEHICH, | A | >1,50 kpurepuiii 6oitpiHIa 1973-1982 omxbinabikTa Oipe-
Oip KYIITI OH aHOMAaJus TIPKEIreH KOK, ajl Tepic aHoManusnap 4 xaraaiasl Kypaabl, Oy eTe CYbIK
ke3eHaepai kepceremi. 1983-1992 xpuimapsl Tepic aHOMaIUSIAPABIH CaHBI ol ¢ 0achIM OOJIBI,
Oipak Oip oH aHoMmamus maiga Oomaabl. 1993-2002 xbpulmapbl OH aHOMAJIHMSIIAPIBIH €Ki JKarjaiira
neiin ecyl Oabikamael. Keneci omxkbiiabikta (2003-2012) antel Tepic aybITKyJapMeH >XOHE OH
XKaraainapaplH OoJIMaybIMEH CYBIK JKaFJaiapra opaiy Oaiikanmaabl. Ajaijia, COHFbI OHXXbUIJBIKTA
(2013-2022) oH aHOMaNMsIap CAaHBIHBIH 5 JKarjaiira JeHIH alTapibIKTail ecyi OalKaiaabl, Oy
6apiibIK OaKblIay yaKbITTAPBIHAAFBI €H KOFaphl KOPCETKIII XKOHE XKbUIBIHY YPIICIH KOpCeTe/i.

9-kecte. Puanep craHnuscel OOMBIHINIA aya TeMmIeparypachiHbIH ipi oH (N, ) koHe ipi Tepic
(N_) TaHOabI aHOMAHSIIAPBIHBIH CAHBI

> >
Keuap N|_A |>0 o 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
JKammel cansl 24 25 18 6

9-kecTene KepceTUIreHeH, | A | >1,50 xkpurepuiii 6oiibiHIa 1973-1982 xbU1mapbl KYIITI Tepic
aybITKYJap/AblH OH aybITKyJapblHaH OacklM OO0yl OpTamla JeHreiineH Oip apblM CTaHIapTThI
aybITKYyJIap/IaH acaThIH CYBIK KbICTHI KopceTeal. 1983-1992 xpungapel Tepic aybITKyJIapAblH TOMEHIEY1
KOHE OH aHOMANMSJIApAbIH Maiaa Oomysl Oalkanmanbl, Oyl KIMMATTBIK ©3repiCTepAiH OacTalyblH
kepceryi MyMkiH. 1993-2002 KbpUIImapel OH aHOMAIMSJIAPIBIH ocyi jkamracyaa, amn 2003-2012
KBULAPbl JKbUIBl aHOMAJMSJIAPBIH Hejdre JAeWiH alTapiblKTail TeMEHIEyl KOHE CYBIKTBIH
JKOFapblIaysl OalKamaapl, Oyl adTapibIKTaidi cankbpiHaayabl kepcetemi. CoHFbl OHXBULABIK (2013-
2022) cybIK kaFaaiaapra OCHIMIUTIKTI CaKTail OTBIPBIT, KYIITI )KbUTBI ayBITKYJIApAbl KOPCETIEH .

10-kecte bapmrarac craHmuschl OOWBIHIIIA aya TeMITepaTypachiHbIH ipi OH (N, ) JoHE ipi Tepic
(N_) TanOabl aHOMaTHSJIAPbIHBIH CAHBI

INEE: |A[>1,50
N

Kegap

1973-1982
1983-1992
1993-2002
2003-2012
2013-2022
JKanme! canbl
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10-xectene KepceTiNreHaeH, | A | >1,5 o xpurepuiti OoitpiHma 1973-1982 sxwimmapmarsn
OHXKBUIIBIKTA TEpiC ayBITKYNapAblH OH YCTIHEH aWKbIH OachIMIbIFBI Oaiikamanbl. 1983-1992 sxone
2003-2012 xpurmapbl KYLITI TEpic ®KoHE OH ayBITKYJapIblH caHbl TeHectipineni. 1993-2002 xbuimap
apayIbIFbIH/Ia KYIITI OH ayBITKYJap[blH Iamaiibl apThIKIIbLIbEb 0ap. CoHFbl sxbuiaap (2013-2022)
KYIITI OH JXOHE TEepic aybITKYJIApABbIH TCH CaHBIH KOpPCETedl, OV IKCTpEeMaIIbl TeMIICPaTypaHbIH
©3TePTillTITIH KOPCETEI1.

11-xecTene KepceTUITeHIeH, | A | >1,50 xpurepuiii 6otipiHIIa 1973-1982 xputnap apaiabiFbiHAa
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KYIITI OH aybITKYJIapJblH OOJNIMajbl, al Tepic aybITKynap 4 >Kargaiel Kypaabl, OYJ OChl Ke3eHMIETi
TOTCHINIE CYBIK OKHFajmapabl kepceremi. 1983-1992 sxone 1993-2002 xpuimapsl OH aybITKYJIapAblH
eKire Jeiiin ecyi OaiiKanupl, OYJ1 Tepic aybITKyJap o1l e OachIM OOJIFAHBIMEH, KBUIBI AKCTPEMAaIIbI
Ke3eHJIEP/IIH Tak1a O0TybIH KOPCETE .

11-xecte. 3ailican craHuusAchl OOMbIHIIA aya TemIeparypachiHbIH ipi oH (N, ) KoHe ipi Tepic
(N_) TanOaibl aHOMAITUSIIAPBIHBIH CaHbI

> >
Keviap 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
JKanmnel canbl 22 25 18 7

2003-2012 »xpurmapbl KYIITI OH aybITKYJIap KaiTa TipKeIMeW i, KYIITi Tepic aybITKyJIap CaHbl 6
KeTeli, Oyl alTapibIKTail caikbplHIATy Ke3eHiH kepceTyl MyMmkiH. Conrbl omXbULIBIK (2013-2022)
KJIMMATTBIK JKarJaiiapAblH ©3reprillTiriH 3KCTpeMaibl KbUIbl KOHE CYBIK OKWFasapiblH Oipaeit
BIKTUMAJIJIBIFBIMEH KOPCETETIH KYIITI OH JKOHE Tepic aybITKYJapAblH (SpKalchIChl 3 KaFaail) TeH
caHblH kepceteni. JKanmbl, 6apiblK O0akplIay Ke3eHiHAe 18-7eri KyuiTi Tepic aybITKYJIap/ablH CaHbl 7
OosiFaH KYIUTI OH aybITKyJIapJaH elndyip aceill Tyceni. byn 3aiican aliMarblHIa CYBIK SKCTpEeMyMAap
OacbIM OOJIFaHBIH KOPCETE].

XanpIK LIapyallbUIbIFbIHAA MaHBI3Ibl aya paiblH OOJpKay YIIIH aya TeMIEepaTypachIHBIH ipi
aHOMaJIMsUIapblH OOJDKAy YJIKEH poJib aTKapaabl. TeMeHri TemmepaTypa XajblK [IapyallbUIbIFbIHBIH
KelOip Jamy caiachblHa ©T€ KOJalchl3 Oonbin TaObumaabl. EmiMi3fiH Kem aiiMarblHIA CalKbIH aya
MaccachIHbIH KEHETTEH €HIl Kelyl KayilTi aya paibl kar1aiibIMeH OiTel.

Kazakcran aymarpl yIIiH aya TeMIepaTypachlHbIH aybITKybIH aHbIKTay YuIiiH barpos (K)
MHJEKC1 KeHIHEeH KONJaHbUIa/bl. barpoB MHIEKC aya TeMIepaTypachlHbIH aybITKYbIHBIH JEHT€HiHIH
MHTETpajIblK OarachlH Oepei.

Temneparypa aHoOMalMsUIapblHBIH aybITKy MoHI, sifHH K<0,83 TeH Oosica, a3 aHomanusiap
6onbin canananasl. A erepae K>1,16 6oca, con aymakra ipi aHoMmanusiap Oaiikanaasl. 0,83<K<1,16
apaJIbIFpIHIA 00JICa, aHOMATHSIIAp HOpMa MoHIHE COMKec Kemei. AHOMaus Oenrici OOMBIHINA KBUITBI
HKCTPEMAJIIbl CYBIK HEMECE SKCTPEMAIIIbl *KbUIbI I eCeNTeH .

eireic Kazakcran Ooiibiamna 1973-2022 xeinaap apaisiFbinga barpos nnaexcrepi 6oibIHIIA
skcTpemMan sl KbUTbl (DXK) sxoHe sxcTpemanabl cankbiH (DC) KbplU1aap KaTaaorsl KypacThIpbliabl (12-
KECTe).

12-xecre. 1973-2022 xpuimap apaibiFbiHAa barpoB WHAEKCI OOWBIHINA SKCTPEMAIIBI KBLITBI
(9X) xone axcTpeManbl cankbiH (DC) KbUTIAPIBIH KaTaIoTbl

Kanrap Axman JKenroxcan

29X 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
Oprama anomanus (AT, °C)
4,6 \ -5,7 \ 5,2 \ -6,5 \ 4,6 \ -6,9

12-kecrene xepcerinrenaen, 1973-2022 xpuinap apanbiFblHIA aya  TeMIEpaTypachIHbIH
aHOMAJIBABI KbUIAApbIHBIH 48 % (21) skcTpeManabl KbUbl koHE 52% (23) skcTpeManibl CalKblH
KbUIIApFa Colikec Keneal. AHOMAaJb/bl XKbULIAPIAbIH €H KONl caHbl KaHTapaa (9 *kbul), al eH asbl
aknanga (5 oxeu1) OadikanraH. Kplc Ke3iHIe aHOMalbIbl JKbUIBI JKbUIJAPbl aya TeMIlepaTypachl
ayBITKYBIHBIH OpTala MoHi 4,6 °C-taH (3kenTokcaH, KaHTap) 5,2 °C-ka (akmaH) AeiiiH e3repil OTHIP/IbL.
Al 3KCTpeMalibl CYBIK KbUIIApIaFrbl aya TeMIEpaTypachiHBIH OopTama aHoMalusacel MuHyc 5,7 °C
(xaxTap) 6acran muHyc 6,9 °C (;kenToKcaH) JeiiH e3reprex.

KopbIThIHABI

KazakcranueiH mibiFbichiHAa  1973-2022 >kbutmap apajibiFbIHAAa KbIC ME3TUTIHAETI aya
TEMIEPATyPAChIHBIH KaJbINTACYBIHBIH KIMMATTHIK >KaFdaiiapbl 3epTTeNiN, Keliecl KOPBITHIHIBI
IIBIFAPBUI/IBL:

1) sxanmbl aiiMak OOMBIHINIA COHFBI €Iy JKbUJIJAFbl TEMIICPATYPaHbIH Y3aK MEp3iMIi e3repyiH
TaJljjay opTalla TeMIepaTypaHbIH KOFapbulay TeHACHUMACHIH, sFHU 1973 xbuinan 2022 xbuiFa AeliH
op OHXBUIJIBIKTA OpTala TeMmnepaTtypanbit mamamet 0,1-0,9 °C-ka Giprinaen ketepinyi Oaiikanazsl;

2) KpIC aiTapblHAarbl OpTallla aiJIbIK aya TeMmIlepaTrypachl KIMMATThIK HopmamaH 0,4-1,6°C
apaJbIFbIH/IA ©CKEH] aHBIKTAJbI;

3) 1973-2022  xox. KBIC ME3TUIIHAEC Op OHXBUIIBIKTAp apaibIFbIHIA TOMEHT1 aya
Temnepatypachl (Munyc 30-45) °C) Gaiikanran as3as1 KyHaep canbiaaa Munyc 30-35 °C as3asl kyHzep
canbl 1 (2013-2022) kynnen 114 (1973-1982) xynre neitin 6apiplk cTaHnusapaa Oaitkanran. Munyc
40 °C aya TemmepaTypachl Tek 1973-1982 xbImapsl FaHa GapibIK CTaHIMANAapAa Oaifkaica, KanraH
OHXKBUIJBIKTapAa KeiOlp craHuusiapaa Mmyigem OaiikanMaran. An mubHyc 45 °C TemeHri aya
TeMIepaTypacbiIMeH OalKaiFaH as3[pl KYHIEP CHpPEK KOJI JKETKI3UIell >KoHEe JepeKTep MyHnaau
TOTEHIIIE JKaFIaiIapIbIH 3epPTTENTeH O0eC OHKBULIBIKTA TEK 2 PeT OOIFaHBIH KOPCETe i,

4) 1973 sxputman 2022 kbpUTFa JEHIHTT Ke3eHjae aiblHaa a0COMIOTTI MHHHMAJbIbI aya
TeMriepatypacel MoH1 MuHyc 37,7 °C-tan munyc 45,4 °C-ka neiiiH e3repreHin kepceteai. JKenTokcan
albIHIa €H TOMeHT1 TemmnepaTrypa MuHyc 45,4 °C Puanep cranmusaceiHaa Oaiikanca, KaHTap alblHAA
2001 >xputel OckeMeHne MuHYC 44,6 °C-ka keTTi. MyHAall KOPCETKIIMTEP OCHI KepiepAe KaTThbl
CYBIKTBIH JKOFaphl oJIeyeTiH KopceTeai. AKmnaH aiibiHna bapiiarac 6acka craHiusIapaH epeKIIeNeHirl,
1976 xbutbl TeMniepaTypanblH MUHYC 45 °C-Ka JeiiH TOMEHICYiH TipKe/Ii;

5) GapibIK JEpiiK CTaHIMsIapAa KbIC ME3TiUIiHAE OH aHOMAaHsIap CaHbl JKOFaphl OOJIFaH.
ConbiMeH KaTap Puanep cTaHImsIChIHAA aKMaH albIHAA Tepic aHOMANMSIIAp CaHbl JKOFaphl Ooica,
Bapmarac craHmmschIHAA JKENTOKCAH ablHAA aHOMalusiIap TeH Oonael. Pummep craHIMACH
KENTOKCaH aifbIH/1a OH aHOMaJIus KepceTKimimMeH epekiueHin 30 xaraail caHbIHA KeTe/l;

6) KpIC alIapbIHBIH CTATUCTHKAIBIK JIEPEKTEPIH Tajjail  OTBHIPBIN, OpTalla  aWJIbIK
TEeMIIEpaTypaHbIH OpTalla KBAApaTTBIK aybITKybl 2,3-4,4 °C apanbireiana esrepred. TapanmysiH
CUMMETpPHSAJAH ayBITKYbIH KOPCETETIH acUMMETpHUs KO0d(D(UIIUEHTI Tepic MOHJI OOJBIN COJI KAKTHI
acuMMeTpusl OaiiKanFaH, aj Tapaiy OWIKTIII MEH OTKIpJIriH KepCeTeTiH 3Kciecc KOod(pQPUIHMEHTI
Cemeit men OckemeH (KaHTap) koHe bapmiarac (akmaH) CTaHIMSUTApBIHAA TETIiC TOOEIN Tapaiyabl
KepceTce, KajaFaH OapiblK CTaHIMsUTapaa 0acka aiiapia ymkip tebeni Tapairy OoJraH;

7) 1973-2022 xpuiaap apajbiFbIHIA aya TeMIepaTypachIHbIH aHOMAJIbbI KbIIIAPBIHBIH 48 %
(21) skcrpemanmbl KbUTBl XoHE 52% (23) JKCTpemManapl CalKblH — KBUIJApFa COMKeC Kememi.
AHOMAaJBIBI KBUIIAPABIH €H KOIT caHbl KaHTapaa (9 >KbuT), al eH a3bl aknauaa (S Kbl1) OalKaFaH.
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BJIMAHUE COVID-19 HA UCXO/AbI CAXAPHOI'O IUABETA
2 TUIIA B IEPUOJ TAHAEMHUHA

Koorcaxmemosa A. XK.%, bazaposa A.BY., Magnosa H.II.?
THAO «Meouyurnckuii yHugeepcumem Acmanay, . Acmana, Kazaxcman
2 I'KII na IIXB «Iopoockas 6onenuya Nely 2. Acmana, Kazaxcman

AHHOTALMUA

BBenenune. MupoBble HCTOUHHUKHM MOATBEPXKAAIOT JaHHbIE O Oo0Jiee BBICOKOM CMEPTHOCTHU
nanueHToB ¢ caxapHbiM guaberom (C/I) BcmenctBue COVID-19, yto ompenensieT BBICOKYIO
aKTyaJbHOCTh aHaiu3a (PaKTOpOB pHCKa HEOIAronpusTHBIX HCX0n0B 3aboneBanus npu CJ ans
000CHOBaHMS TAaKTHKH BEJICHUS JAaHHOM KaTerOpUU NallMEeHTOB.

MarepuaJjbl 1 MeToabl. [IpoBeeH PETPOCIEKTUBHBINA aHAIN3 TAHHBIX BBITMCOK MEIMIIMHCKUX
KapT (popma Ne027/y) maunentoB ¢ C/] 2 tuna ( N=156), HaxoAMBIIUXCS HA CTAI[HOHAPHOM JICUCHUH B
I'KIT na IIXB «loponckas OompHuna Nel» r. Acrana c¢ uions 2020 roga mo mapr 2022r ¢
nepeHeceHHbIMM  nHeBMoHuedt / COVID-19 u  yka3aHHeIM  ucXomoM  3a0oJeBaHus
(BBI3IOPOBIICHUE/CMEPTD).

PesyabTarbl. JletanpHOcTh cpenu manueHToB ¢ CJ] 2 THma, momydaBHIMX CTallMOHApHOE
neyenue B I'b Nel cocraBuna 14,1% (22 u3 156 denoBek). YCTaHOBIEHO, YTO JIETAIbHOCTH
JOCTOBEpPHO BbIIe Yy mnoxkuineix Jaur (68,07+8,63, p=0.002). Ormeuanach TEHIEHIUS K
YBEIUYEHUIO JIETAIBHOCTA NpU OoJiee BBICOKHX IOKA3aTeNsX ITMKHPOBAHHOTO T€MOITIOOMHA U TIPU
0oJiee HU3KUX MOKa3aTeNAX CKOPOCTH KIIyOOUKOBOM (PHIIBTPALIUU.

3akaouenue. BeisiBIeHHBIE GaKTOPBI prCcKa JieTadbHOCTH 00NMbHBIX CJ] 2 THma yka3pBaloT Ha
TO, YTO XOPOIIMH KOHTPOJIb TIMKEMHUHU, COXpaHHAs (YHKIHS TOYEK IMO3BOJSIIOT CHU3UTH YacTOTY
JETAJIbHBIX UCXOJOB.

KiaroueBble ciaoBa: HoBas kopoHaBupycHas uHbpeknus COVID-19, merampHOCTH, caxapHbBIH
aurabeT 2 TUIa, HaHIeMUs.

BBenenune. 11 mapra 2020 . BcemupHas opranusanus 3apaBooxpaHenus (BO3) oObsBuia
100aNbHYI0 TaHJAEMHI0O HOBOW KopoHaBupycHoi mHpekunn COVID-19, oxBatuBmIyI0O Ha JaHHBINA
MOMEHT B 00IIel cliokHOCTH 229 cTpaH Mupa (a Takke aBTOHOMHBIX TepputTopuii). Ha 19 ampens
2024r. B Kazaxcrane 3aduxcupoBano 1 305 649 ciyuaes 3apaxkenuss koponHaBupycom COVID-19.
O6mee ynciao cMepTeit oT KopoHaBupycHol mHbeknuu B Kazaxcrane cocraBmsier 13 661 denosek.
VYposenpb neranpHOCTH: 1.05%. IloaTBEp:KIEHHBIX Cily4aeB IOJHOTO H3JIeYeHUs OT Bupyca Ha 19
anpens 2024 B Kazaxcrane: 1 291 819 [1]. CaxapHblii 1uabeT Kak COMyTCTBYIOIIEe 3a00JIeBaHUE TIPH
COVID-19 paccmarpuBaeTcsi B KadyecTBE OJHOTO M3 3HAUYUMBIX (AaKTOPOB pHCKA pPa3BUTHS
HEONMaronpusATHBIX HCXOAOB BCIEACTBHE Oojiee TSKENOro TeueHUs HH(PEKIUH B  YCIOBUSIX
THNEPIIIUKEMUHA W APYTHX OTATOMIAIOMIMX (AaKTOPOB Yy MAHHBIX MAIMEHTOB, TAaKUX KaK TOXUION
BO3pAcT, OKMPEHHE, BBICOKAas YacTOTa COIMYTCTBYIONIEH MaToJIOrHHM (apTepuanbHas TUIEPTEH3US,
cepaeuHo-cocyaucTeie 3a0onieBanusi) [2]. IlamueHTsl ¢ caxapHbIM aua0eTOM 2 THNA COCTaBISIOT
OTAENbHYIO Ipyny pucka B oTHomeHuu nocneacteuit COVID-19 kak B ocTpoMm, Tak U B OTIaJI€HHOM
nepuoge. Ha cerogHsmHuMN J1€Hb CYIIECTBYIOT MHOTOYMCIICHHBIE HCCIIEIOBaHMS, KOTOpbIE
MOKA3bIBAIOT, YTO HAJIMYWE CaxapHOro AuadeTa y MalMeHTa MPUBOIUT K HEOIaronpusiTHOMY UCXOAY
KopoHaBupycHo# nHpekuuu [3,4,5,6]. JleranprocTs 0T COVID-19 mpsiMo kKoppenupyeTr ¢ Bo3pacToM
ManueHTa, YpoBHeM IHKUpoBaHHOro remornoOuHa (HbAlc) u cremensio oxupenus. OCHOBHBIMU
npuunHamu cMmeptu npu COVID-19 sBastoTcss ocTpast JpIxareibHass HEAOCTATOYHOCTh Ha (oOHE
OCTPOT0 PECHUPATOPHOTO AMCTpPECC-CHHApPOMa U TpomOosMOonuyeckuit curiapoM [2,5]. OmHako,
MEIMIMHA JI0 CUX MOP UCHBITHIBAET HEAOCTATOK 3HAHUN O (pakTopax sl MPOTHO3UPOBAHUS TSHKECTU
TeueHUs 3a00JIeBaHMs U HACTYIIJICHHUS HEOIArOMPHUsITHOTO UCXO/1a y MallueHTOB.
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Hear wuccaenoBanusi: IM3yunts Braussaue COVID-19 Ha ximHUKO-nemorpadudeckue
nmapamMeTpsl (BO3pacT, MOJ, MHIEKC MacChl Tela, TIMKEMUYeCKHid KOHTpoib, HbAlc u ckopocTh
kiy6oukoBoit punsrpannu (CK®)), a Tak ke Ha KIMHUYECKHE UCXObI (BBI3AOPOBICHUE WM CMEPTh)
y naruenToB ¢ CJ] 2- ro tuma.

Marepuanbl U MeToAbI: BbUl MpOBelEH PETPOCTIEKTUBHBIN aHaNW3 156 MEIMIIMHCKHX KapT
cranmoHapHbIx 0osbHBIX ¢ CJ] 2 Tuma u COVID-19-acconmupoBannoii maeBMonuei (108 manueHToB
(69%) c monrBepkaeHHBIM ciydaeM U 48 OonbHbIX (31%) ¢ BepostHeiM ciiysaem COVID-19).
HccnenoBanyue npoBOAUIOCH IO UCTOPUSAM MALMEHTOB, HAXOIUBIINXCA HA CTAlMOHAPHOM JICYEHUU B
I'KII na ITXB «I'opoackas 6ompauna Nel» ropoaa Acrana B nepuoz ¢ uroHs 2020 roga mo mapt 2022
roga. C 1enbro 3alUThl NEPCOHAJIBHBIX JAHHBIX BCE JaHHBIE Iepell MPOBEIACHUEM aHaliu3a ObUIN
3aKOJJUPOBAHBI.

HEPEHE‘CE‘}H-!RSI ITHSBMOHHA

(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

Pucynox 1. /luzaitn exnouenus nayuenmos 6 ucciedosanue.

Cratuctuyeckuii aHanau3. CTaTUCTHYECKUI aHaIW3 TPOBOAWICA C HCIOJIb30BaHUEM
nporpammbl IBM  SPSS  Statistics 26. KonuuecTBeHHBIE TOKa3aTesld OLIEHUBAINUCH HA MPEAMET
COOTBETCTBHUSI HOPMAJIbHOMY pacIipellelieHHI0 ¢ nomouibio kputepus lanupo-Yunka u xkputepus
Konmoroposa-CmupHoBa. /laHHBIE U3 COBOKYITHOCTEH C HOPMAJILHBIM PacIpeIeICcHHeM CPaBHUBAINCH
¢ nomoibto t-kputepuss CThlof€HTa, a JUIsl JAaHHBIX C pacHpeiesieHueM, OTIMYAIOUIUMCS OT
HOPMAaJIbHOTO, MPOBOAMUIOCH C MpUMEHeHHueM kpurtepus ManHa-YutHu. CpaBHEHHE KaueCTBEHHBIX
MapamMeTpoB - C HCIOJB30BAaHMEM TaOIUI] COMPSIKEHHOCTU Mo Kputeputo x> [lupcoHa u TouHOMY
kputeputo @Dumepa. Paznuuus pacueHuBanIMCh Kak CTaTHCTUYeCKH 3HaumMble mpu  p<0,05.
[Tokazatenp JeTanbHOCTH OBLI paccuMTaH KaK COOTHOIIEHHWE YMEpPIIUX K 4YHCIy 3a0oJeBLINX,
BBIpAKEHHOE B %o.

Pesynbrarel u o0cyxkaenue. I[IpoBeneHHbIN aHanmu3 aeMorpadUyecKuX TIoOKa3aTelen y
narueHToB ¢ CJI 2 tuna u COVID-19, nokasan, uyto cpeau obcnenoBaHHbIxX Ob10 41% MmyxuuH (64
nanueHToB) u 59% (92 manueHToB) XeHMMWH. KomnyecTBO MAanMeHTOB C JIETaIbHBIM HCXOIOM:
MmyxurH 06110 — 10 (45,5%), xenmun — 12 (54,5%), a cpenu BbDKHBHINX: MyxuuH — 54 (40,3%),
xenmnmH — 80 (59,7%).

Taonuya 1. Knunuko-oemozpaguueckue nokazamenu nayueHmos ¢ caxapHvim ouademom 2-
20 MUNA € 3a8UCUMOCHIU OM KIUHUYECKO20 UCX00d.

IToka3zarTeisnb BeokuBIINE |[ITamueHTHI € P
NAIUEHThI JeTaJbHBIM MCXOA0M
(n=134) (n=22)
Bo3pacT nanmeHra 60.96+10.11 68.07+8.63 0.002
ITonx
Myx 54 (40.3%) 10 (45.5%) 0.649
Ken 80 (59.7%) 12 (54.5%)

ITIP Ttect Ha COVID-
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19 95 (70.9%) 13 (59.1%) 0.266
IMo1oKuTENbLHBIH 39 (29.1%) 9 (40.9%)
OTpunare/ibHbIN

KT OI'K

HeT JaHHBIX 32 12 (9.0%) 3 (13.6%) 0.332

IMHEBMOHHIO

1 crenenu 39 (29.1%) 3 (13.6%)
2 cTeneHu 46 (34.3%) 8 (36.4%)
3 cTeneHU 27 (20.1%) 4 (18.2%)
4 cTeneHu 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 cranuoHape 10.85 (8.68-14.1) 10.4 (8.9-14.33) 0.937

CKdD 82 (58.75-96) 58.05+29.60 0.004

KosnyecTBO aHei 9.0 (6.75-15.25) 10.55+5.99 0.676

rOCIHUTAJIA3ANUH

Ipumeuanune. KomnyecTBeHHBIE TTOKA3aTENN, UMEIONINE HOPMAIBHOE pacIpe/ie]iCHNE, OMMCaHbI
C TIOMOLIbIO CPEAHUX apupMeTHIeCKuX BeauuuH (M) u cTanaapTHbIX oTKIoHeHu# (SD), rpanui 95%
noBeputenbHoro uHTepBana (95% JIM). B cimywae OTCYyTCTBUST HOPMAJBbHOTO pACTIpPECTICHUS
KOJIMYECTBEHHbIE JlaHHBIE MPEACTABICHbI C MOMOLIbI0 MenuaHbl (Me) M HM)KHEro M BEpXHEro
kBaptuiiei (Q1 — Q3). KareropuanpHbie HaHHBIC MPUBEACHBI ¢ YKa3aHUEM YacTOT W TMPOIECHTHBIX
JOJIEH.

[Ipu ouenke mokazareneit «Bo3pact», «HBAlc — rimkupoBaHHbId TemorioOun» u «CKO —
CKOpPOCTh KJIyOOUKOBOM (MIbTpaluu» B 3aBUCUMOCTH OT MpH3HAKa KIMHUYECKOTOo HCX0Ja
(BBDKHMBILIME W yMEpIIKE), ObUTH yCTAaHOBJICHBI CTATUCTUYECKU 3HaYnMble pasnuuus (p=0.002, p<0.05
u p=0.004 coorBercTBeHHO). CpeaHuil BO3pacT B TPYIIE BBUKUBIIMX TMAallMEHTOB COCTaBHII
60,96+10,11 ner, a B rpynme HauMEeHTOB C JIETAJIbHBIM HMCXOJIOM CPEOHUN BO3PACT IMOKAa3bIBAET
68,07£8,63 ner. Bo3pacT ymepiiux MmanueHTOB ObLI BHINIE, YeM y BBDKUBIIMX IMMAIIMEHTOB, TaKUM
o0pa3oM, HCCIIeZIoOBaHUE MOKa3aJlo, 4T0 y MOXKWIBIX JMl ¢ CJl pHCK OCIOXHEHHH OT HWH(MEKIUU
COVID-19 3HaunTtenbHO MOBBINIEH. Tak ke, jJabopaTOpHO-KIMHMUYecKue mokazatenun «HBAlc —
IIMKUpoBaHHBIA TeMornodun» u «CK® — ckopocTh KiIyOOYKOBOM (puiabTpanuu » B JIByX Ipynmax
CTaTUCTHYECKU OTIUYAIMCh, cpenHuil noka3atenb HBA1 Obut Beime, a CK® Obuta HUKE B TpyIime
yMepmux nanueHToB. [Ipm cpaBHEHMHM OCTalbHBIX IOKa3arened, Takux Kak mod, [IIP tect Ha
COVID-19, KT OI'K(xommbroTepHasi ToMmorpadusi opranoB rpyaHoi kietku), UMT(ungexc macchbl
tena), I'TIH B cranvonape (TyroKo3a Mia3Mbl HATOIIAK B CTAIlMOHApE) W KOJMWYECTBO JHEH
TOCMUTANIMU3AINH, BBIIBUJIOCH, YTO pa3luyMsl HE JOCTUTAlU cTatuctudeckoi 3Haummoctu (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. Pacnpedenenue nayuenmog no nony u pesynomamam KT OIK.
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AHann3 JIETaIbLHOCTU B 3aBHCHUMOCTU OT IMMPpU3HAKa I10JI MMOKa3aj, 4YTO JICTAJIbHOCTh Yy MYXKYUH
OKa3ajJIOCh BBIIIC 4Y€M Yy JKCHIIWMH, OAHAKO pas3indugd HE OOCTHUIAJIN CTAaTHCTUYECKON 3HAYMMOCTH
(p=0.649). Anamu3 pesynbratoB KT OI'K BBISBHII, YTO Y BBDKMBIIMX U YMEPIIUX MAIMEHTOB Yalle
Habo1anock ymepenHoe nopaxenue (10 50%) nerounoit Tkanu, 4ro coorBeTcTByeT KT 2 cTenenu.

[Tpu aHanmu3e IeTaTbHOCTH OBIJIO YCTAaHOBJICHO, YTO JIaHHBIN MOKa3aTenb coctanisieT 14,1%.
3akiouenue.

JlanHOe wuCclieoBaHME MPEACTABISIET HAa CETONHAIIHUN JIeHb TEpPBbI aHaIu3 (PaKTOPOB pHUCKa
netanbHOCTH OO0nbHBIX CJI 2 Tuma ¢ mHeBMOHUEH/COVID-19, HaxoguBIIMXCS HAa CTallMOHAPHOM
neyenuu B I'KII na [IXB «l'opoackast 6onpaumaNel» r. Actana. B nccnenoBanuu ymepiive naueHThl
XapaKTepru3oBaluChb 3HAYUMO Oonee CTapmiuM BO3PAaCTOM, BBICOKHMM IIOKA3aTCJIICM HBAlc u HU3KUM
noka3atesnieM CK®. BrisBnenubie GakTopsl prcka JieranbHOocTH 00nbHBIX CJl 2 THMa yKa3bIBarOT HA
TO, 4YTO XOpOI_HI/Iﬁ KOHTPOJIb TIIMKEMHH, COXpaHHasd (bYHKI_II/I}I IMOYEK II03BOJIAAET CHHU3UTH YaCTOTY
JICTAJIbHBIX HCXOJO0B. HOJIy‘-IeHHBIe pe3yjibTarbl INO3BOJIAIOT OHLCHHUTHL BBICOKYIO 3HAYUMOCTDH
JTOCTHKCHHS TNIMKEMUYECKOTO KOHTPOJIS JJIsl CHIDKEHHUS JieTalabHbIX nexonoB COVID-19.
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OU3UKA IIOHIH OKBITYIA OKYIIBIJIAPABIH 3EPTTEYIIJIIK KY3IPETTEJIIT'TH
JAMBITY EPEKIIEJIIKTEPI

Auovineanu I'yamapan Aiidapxanrui3ol

Mazucmpanm 2 kypc,

M. Omemicos amvinoaewt bamvic Kazaxcman ynusepcumemi,
Opan, Kazaxcman

OMipiH kaHa e3repicTepi eMipre KeIreH >KacTapra epekiie Tajantap Kosasl. Omap Tex Oimimii
KoHe 11edep FaHa eMec, COHbIMEH Oipre OWibl, OacTamaiubll, Toyesci3 Oonysl Kepek. COHIBIKTaH
MeJJarorukKa FHUIBIMBIHBIH aJIbIHJIa OKYIIBLIAPJBIH OWJIAYybIH JaMBITy >KOHE OLIIMII TaxipubOeme
IIBIFApMaIIBUIBIKIICH KOJIana oury mingeri Typ[1, 25 6].

Bypein  aliThTFaHnmai, OKBITYABIH MAaKCaThI-OKYIIBIHBIH WHTEJUICKTIHIH Jamybl. Dusuka
cabakTapbIH/a C13 63 OKYILIbUIApbIHBI3AA: Oilay, OuIiM Oepy, KOMMYHHUKATHBTI JKOHE HMPAaKTHKAJIBIK
JaFabpLUIap/Ibl, alaMIepIIUIIK MYpaTTap/bl, SCTETHKANBIK HISsIapAbl JaMbiTa anacki3. [lcuxomorrap
KeJleci Oiiay oOmepanusulapblH  aXbIpaTalbl: Tajnay, CHUHTE3, CaJbICTBIPY, >KaJIbuIay, XXIKTEY,
KyHeney, HHAYKIUS, JeTyKIius, abcTpakius, HakTeuiay [3, 20 6].

OxkpITyarbl 3epTTey Tocull. OHBIH epeKIleir - "anry apKbUlbl OKBITY" UAESICBIH KY3€re achIpy.
Ocpl Tocin asChIHIA OKYIIBIHBIH 031 KYOBUTBICTHI, 3aHbl, 3aHBUTBIKTHI, KACHETTEP 11, OYPBIH OiTMETreH
MaceseHl ey oiiciH amajapl. CoHbIMEH Oipre ol TaHbIM LMKIIHE cyileHeni. Onap Oakbuiay MeH
TokipuOeneH aOCTpakTii Mojelnb KypyFa (THIIOTE3aHbl YCBIHY), COJaH KEHiH TeOpHsIIBbIK
cayiapiapibl TYKBIPBIMIAY JKOHE OJIApAbl SKCTIEPUMEHTTIK Tekcepy. Ca0aKThIH OYJ1 TYpiHIH MBICAJIBI
peTiHAe TonTapAarbl OKYIIbUIAP KCIEPUMEHTATOPIAP CUSKTHI SPEKET €TETIH KOHE KapTOUKaIapAblH
CypakTapbelHa >Kayanm Oepy apKbUIBI MarHUTTEpAiH KacHeTTepi Typajbl JKaHa TYCIHIKTEp aiyra
TBIPBICATHIH cabak 60ybl MyMKiH [5, 146 6].

Ne 1 Kaprouka. MarHuTTey KyOBLIBICHI.

Ne 2 Kaptouka. MarauT nostoctepi.

Ne 3 Kaprouka. MarHuTTIK KacCHEeTTEp/IiH Maiaa OOMyHlI.

No 4 Kaptouka. MarHuT noJItOCTEpiHIH ©3apa dSpEeKeTTeCyl.

Ne 5 Kaprouka. TypakTsl MarHUTTiH MarHuT ©PICiH 3epPTTEY

KoMmyHuKaTHBTI HeMece mikipTanac Tocii. O oKyibl Oenriii 6ip FRIIBIMA MOCEIeTe KaThICThI
KaHJai 1a 0ip Ke3KapacThIH aBTOPHI O0Mabl e OobKaiael. Bysr Tocini ky3ere acwlpy Ke3iHie o3
MiKipiH OLipy *koHe 6acka Oipeyal TYCiHy, ChIH alTy, €Ki Ke3KapacThl OIpIKTIPETIH MO3UIIHSIIAPIABI
13/Iey JKOHE KOMITara KeJy MYMKIHIIr KajabllTacaabl. "DIEKTp dHEPreTUKACHIHBIH JOCTYPIl HeMece
JOCTYPJIl eMec PHEPTUs Ko3AepiHiH Oonamrars".

Cabakka anapiH-aja JalbIHNATATBIH OKYIIBUIAPABIH OipHeme TOoObl YHBIMIACTHIPBLIAIBL.
OnapablH opKaichIChl ©3 TaKbIPHIObI OOMBIHIIIA Kellecl Moceesep TalKbIIaH Ibl:

1. nmacTypii SHeprus Ke3AepiH MmaiganaHaThIH 3JEKTP CTAaHIUSIAPBIHIA DJIEKTP SHEPTHICHIH
OHJIIPY;

2. DIIEKTpP SHEPTHACHIHBIH JICTYPIi eMec Ko3/epi;

3. DIIEKTp PHEPTHSICHIH Oepy Macenenepi;

4. »Heprus KyHenepi )oHe oJapIblH KaKeTTiIIr;

5. oanextp crarnusiapsl (IC) KYMBICHIHBIH SKOJIOTHSIIBIK cangapsl [2, 158 6].

Nmuramusuteik Tocin. CeiHbIN TonTapra Oesmiaeni. OnapIslH OpKaWChIChl Oenrii O6ip Mekemere,
(dbupmara emikTel OTBIPHII, KAkl TarncbipMa OoifbiHIIa AepOec xymbIc icTelal. ComaH KeiiH KbI3MET
HOTIDKENIEpl TaJKbUIaHAIbI, OaFaliaHa/bl, €H JXKaKChl, €H KBI3BIKTHI aHBIKTajanbl. MyHIal Tociimi
KOJIZIaHY IbIH MBICaJIbl PETIHE )K00amapapl Kopray cabarbl OapoMeTpiIepdl KETIAIpy, AUPPaAKIASITBIK
TOpFa MaTeHT Oepy.

[IpoGneManbiK OKBITY-OyJI OKBITY MEH OKYIIBLIAPIbI OCHI MOcCeNeNep/l MIenryre OenceHi
KaTbICyFa TapTyla OKy MpoOJjeMallapblH KOJJIaHyFa HETi3[eNreH omic. BipiHIm Ke3eH MOceleHi
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KotojiaH Oactamanel. Keneci ke3eHae CTYIEHT KHUBIHABIKTAH IIBIFYIBIH JKOJBIH TaOyFa THIPHICAIBI.
Kana memiMai i31ey OapbIChIHIA Haesuap, Oomkamaap maiiga 6omaapl. YIIHIN KE3€H TUITOTE3aHbI
TEKCepY JKOHE OHBI )Ky3ere achlpy TICUIIepiH a3ipueyai Kamtusl [6, 50 6].

3aTThIH MOJEKYJNAJbIK KYPBUIBIMBIH 3€pTTETEHIE CYpaK TYbIHAAWIbl: HENIKTEH JeHelep
apaceiHna 0oc OpbeIHAAp Oap JKeKe MoOJeKylanapra binblpaMaiapl? KoprachklH MUIMHAPICPiIHIH
KOCBUIBICTApPBIH Oaiikam, Oanaiap TUIACTMIIMHHIH €Ki OeiriH MOJCeKyJIaJapAblH TapThIMIbUIBIFBI
TypaJibl KOPBITBIHABI jkacaiinpl. XKaHa cypak: HenmikTeH mapaduH OesikTepi, Kara3 mapakTapsl Oip-
OipiHe »xaObicmaiapl? OKymbuIap napaduH OemikTepiH OIpIKTIpY YIIIH OJapAbl KbI3IABIPY KEpek, aj
Kara3 mapaKTapblH bUIFAIIAHABIPY KEPEK €KeHIH Te3 TYCiHel. [ umoTe3anpl SKCIepUMEHTAIIBI TYPAC
TEeKcepil, MOJEKyJalapAblH  OJIApAbIH  OJIIEeMIEPIMEH  CaJbICTHIPBUIATBIH  KAIIBIKTHIKTAFbI
TaPTHIMIABUTBIFBI TYPaJIbl KOPHITHIH/IBI )KaCaHBbI3.

Kebinece mnpoOiemaHbl KOKO >KOHE OHBI IIEUIYyre THIPBICY, €rep OKYIIbUIAPABIH ©34epiH
3aHBUIBIKTapbl AHBIKTAY OOMBIHIIA SKCIIEPUMEHTTIK 3€pTTeyJIep KYPrizyre TapTy MyMKIiHAIr 6oca,
KeHaeTuieni. Mpicanbl, ApXuMe | KYIIiH CHIHBINIEH Oipre 3epTTereHie, OHbIH HETH TOYeJAl eKeHIH
AHBIKTAMMBI3. Op TYpJIi TUIIOTE3aJIap alifa TapThUIAAbI: KYII Maccara, KeJieMre, IEHE THIFbI3/IbIFbIHA,
0aTeIpy TEpEeHIIriHe, CYHBIKTBIK TypiHe OainmaHbIcThl. ChIHBIN TOmTapra OemiHeni. OmapIbiH
OpKAWCBICHl 3KCIIEPUMEHTANAB TYpJAE THIOTe3anapAblH OipiH Tekcepeni. KopbITbIHIBIIAY Ke3iHIE
KEKe TONTApJbIH HOTHKEJEPl Ke3eKTEeCII TaJKbUIaHAIbl, COJIaH KEHI1H MKaJlbl KOPBITHIH/bI jKacaja/bl.
bi3 TunTIK TarceipManap el OpEIHAAY Ke31H e aKbLT O OTIEPAIlUsCHIH TaIay bl KATBIITACTBIPAMBI3:

e KaifHay Ke3iHJe TYpPaKThl OOJIBIN KAJIATHIH KaifHAY MPOIICCIHIH MapaMeTpiH TaH aHbI3;

® OKYJBIKTHIH a03aneiHga Auddysus Kel1aaMIbBIFBIHBIH JACHE TeMIepaTypachblHa TyeIAUIITiH

pacTaiThIH MbICANIIAP bl OOIIIN KOPCETiHi3;

® TalChpMaHbIH UIAPTHIH TaJJaHbI3 >KOHE ©3apa OPEKETTECEeTiH JeHelepAl OeNeKTeHis,

OPKaWCHICHIH/Ia HE OOJIATHIHBIH CUITATTAHBI3;

e OaifKanraH MpOIECTe CeOCT MEeH canaapIbl KOPCETIHI3;

® O KYMBICTBIH MaHbBI3/IbI K€3E€HAEPiH 0OJIil, 3epTTey KOCMaphIH )acaHsI3 [3, 21 0].

DKCIIEpUMEHTTIK ecenTepli MIely YIIiH SKCIEPUMEHTTI KOcmapiiay MYMKIHIITN KaxeT. by
KaOJBIKTBI JAYPBIC TaHJAYABI, THIOTE3IApAbl YCHIHYIbI XKOoHE T.0. (DM3WKAHBI OKBITYJBIH OipiHIII
Ke3eHiHIe 013 OKyIIBUTAPFa KAJBI OPBIHATY AJITOPUTMIH OepeMi3, SSFHH 013 oeMIi AKCIIEPHUMEHTTIK
TaHYJIbIH KaJlbl TPUHLIUIITEPIMEH TaHBICThIpaMbI3. Onap He icTey KepeKTiriH KOpCEeTEeTIH CypakTap
Ti30eriH Hemece Kamamaapabl kepceremni. On ymriH 0i3 "IKCIIEPUMEHT jKacayabl YHpeHy' mNaparbiH
KoJmaHambI3. OKyIIbIIapabIH JepOec SKCIIEPUMEHTI KaHa HOPCEHI YHPEHyY Tocull peTiHIe FaHa eMec,
COHBIMEH Oipre oTKeH MaTepuasibl OCKITy KoHE KaiTanay TOCUIl PeTiHAC /1€ COTTI KOJIAHBLIAJIbI.
bipkarap 3epTxaHanblK >KYMBICTAp VIIIH NIBIFAPMAIIBUIBIK TalchlpManap od3ipieHnal. YHeri
OakpUIaysIap MEH IKCIEPUMEHTTIH MaHbBI3bl 30p. MBICAIBI aFrallThlH OWIKTITIH OJIIey OMiCiH oiar
TaOBIHBI3; DJICKTPIACHIIPUITeH ACHENEPIiH 3aps/l OCNTICIH 3epTTEHI3 )KoHE T. 0.

Xana 6i51iM MEH OKYIIBUIAPBIH 3€PTTEYIIUTIK KY3ipETTUIIrH JaMBITY Ke3iHAe opTYpIIi 3epTTey
olicTepiH KOJJaHyFa Oonajbl: SKCIEPUMEHTTIK, TEOPHSUIBIK, aKCHOMAaTHKajblK, cumarrama. Kes
KEJITeH 3epTTey MPOoOIeMaHbl KOIOAaH KOHE TUIIOTE3aHbl YChIHYIaH OacTanaabl. O3ipieyae oenrini 6ip
cabaKTBIH MBICAJIBI HET131HEe TUIIOTE3aHbI KOO TEXHOJOTHSICHI YCHIHBLUIATBI.

['mnore3ansl anFa KOO KaOUIeTl Tainjay, CalbICTBIPY, CHHTE3/Iey KaOUIeTiH JIaMBITyFa
KOMEKTeCe/ Il OHE aKblI-0M OTepalysyIapbliH Kb TaCThIPaabl. Byl oitiiayIbIH HaTaHIBIKTaH OiTiMTe
Kapail KO3FalbICHIHBIH MHIYKTUBTI JKOHE JEIyKTUBTI JIeHreiinae ae MyMmkiH. [IpoOiemanbik TaHbIM
MPOIIECiHAC YFBIMIAp, MalbIMAayIap KadbIITacaJbl JKOHE KOPBITHIHIBLIAD KACAIbIN, aHAIOTHSIIAP
xkacananpl. OKyHIBUTAPABIH KYMBICBIH YHBIMAACTHIPY ¢dopMackl 9p Typai Oonysl MyMKiH. Omn
3epTTEIETIH TaKbIPBINKA, OajajmapiblH JaMy JEHIreiiHe »KOHE OJIapAblH 63 OCTIHIIE OpEeKEeT eTyre
JMAWBIHABIK JIeHreline OaimaHplcThl. Erep OKyHIbLIApABIH ©3]epiHE THUIIOTE3aHBbl «KYpPY» MPOIECIH
JKYy3ere achlpy KHbIH 00Jica, OHJIa MYFaJIiM MYHBI TAaHBIMHBIH OapJIbIK KE€3CHJAEpIHEe OaFrbITTall OTHIPHIT
xacainpl. byn skarmaiina okymbutap Oenriii Oip jkeke Mocenenepi menryre Karbicaabl. Herypibim
NailbIHaNIFaH CHIHBINTA HEMECE THICTI JaFbliap JaMbIFaH CailblH, MYFalliM OKYIIbUIAPAbI THIIOTE3aHbI
KAJIBIITACTBIPYFa, OHBI HETI3Zeyre JKOHE MoJeNAeyre JKeTelley VIIH MaKCcaTThl TalchlpMaiap MEH
CypakTap XyHeciH maimanana amanabl. [IpobreManbiK omiCTIH apTHIKIIBLIIBIFEI OapJIbIK OKYIIbLIApP.IbI

105



MesxayHapoaHslii HayaHbIH KypHaT AKAJTEMUK Ne 1 (251) 2024 1.

oitnayra yipereni. KeOici ChIHBIITACTApBI AWTKAH TUTIOTE3AJIAP B AJIFa KOIOFA JKOHE ChIHAyFa OeJiceHe
KaTbicabl. Jlypeic emec uaesaapapl YChIHFaHIap 3 KaTeJepiH TeKCepyre MYMKIHIIK ajlajibl, al 9pKiM
03 KO3KapachlH JQJeNAl TYpAe KOpFail OTBHIpHIN, MiKipTajiac Kyprizyre MyMKiHAIK anansl. MaceneH,
mpoOJeMalbIK OfiC OWJay[bl IaMbITyFa FaHa €MeC, COHBIMEH KaTap MIBIFapMaIlbLIbIK OpEKeTKe
Ka)KETTI KOMIIOHGHT PETiHJI¢ OKYIIBIHBIH OiJIay MKEMJIUIIriHE JIe BIKHan eTefi. OWTKEHI OJ ChIHU
Ke3Kapac IeH JTHaJIor JKyprizy KabijieTiH naMbITyra koMekrecesi [4, 256 6].

OKymbapapl, OKyZarbl TaHBIMIBIK OCJICEHAUIITIH apTThIpy OOWBIHIIA MYFATIMHIH >KYMBIC
JKyHecl YIIH akpUI-OM OpeKeTiHAE YII JEHIreial Oesiinm KepceTyre OOJAThIHABIFBIH €CTE€ YCTay OTe
MaHbI3b1. Onap TYCiHY JCHIeii, JOTUKaJbIK Oilay ASHIeii KoHE IIbIFapMallbUIbIK OWIay IEHTeii.

KophIThIHIBIIAM KeTle, MEKTEeN JKbUIIAPBIHIAFBl TYJIFAHBIH €H KapKbIHABI JaMybl OJIAp.IbIH
OeJceHIi TaHBIMABIK 1C-9pPEKETiH YHBIMAACTHIPY Ke3iHnae 0omansl. TaHBIMABIK OPEKETTI JKy3ere achlpy
YIIIiH OCJICeHIITIIK MOTUBTEPIH KAIBIIITACTHIPY KaXeET.

AKBLIT-0H opeKeTiHIH OeJICeHIUTITIH €CKePe OTHIPHIIN, KOFaphl JeHrele OSICeHIUTIKTI KYIIeHTy
Ke3iHJle JIOTMKAJBIK OMJIaylIbl JaMBITy KaKeT. byl JkaFmaiia KOJJIAaHBUIATBIH — Kypayijap:
IBPUCTHKAIBIK OHTIME, MAaTepUajibl CaNbICTBIPY JKOHE IKyHeleyre apHalFaH TarchlpMalap,
CTYJICHTTEPiH IKCIIEPUMEHTTIK JKYMBICHI, JOTUKAIIBIK 137CHICTIH ©31H/IIK )KYMBICHI )KoHE T.0.

JI.C.BBITOTCKMIAIIH TiKipiHIIe, erep OKy MPOLECiH/Ae YCHIHBUIATBIH TalcChlpMaliap OKYIIBIHBIH
KOJI ’KETKI3reH OUTIM JIeHreliHeH KYPASIUIK JAeHrell OipmamMa )oFapbl 00sica, OKBITY KOHE AaMBITY
TaimMai O6onaapl. Erep oKymibl OYTiH YCHIHBUIFAH €cenTep/i MyFaliMHIH KOMETIMEH ILIelle ajnca, epTeH
MYHJall ecenteplii 63 OeTiHIIe 1menie anaabl. byl OanaHblH JaMybIH/Ia KEIIere eMec, epTeHIe KaKblH
namy aiiMarbiHa Oarmap. by Tocin apKeuibl opOip cabakTa OKyIIBUTApFa aKbLI-0M KYIIiH KaKET €TeTiH
KYpJIEJTi €CenTep MIbIFapy Kaxer.

Bacraypimn  MekTenTe OKyABl BIHTATAHIBIPY KYpalJIapblH TaHIay oTe a3. byn ikacra
OKYIIBLIAP/IbIH KOMIILUTIIT MEKTeN OITIPreHHeH KEWIHT1 «ayipic OoJlalak» Typajbl oJli OHIaHOau bl
CoHbIKTaH ic XY3IHIE OKYJbl BIHTATAHIBIPYIBIH OipJeH-Oip Kypalbl OKBITHUIATHIH IIOHTE JKOHE
YCBIHBUIFAH MACEIeNIepPre KbI3bIFYIIBUIBIKTHI OATY OOJIBI Ta0BLIA b

Ou3MKaHbl OKBITY YAEpiCiH OapiblK OKyWIbLIap YIIIH Kaylail KbI3BIKTHI €Te anaMbi3? Anam
TICUXWUKACBIHBIH JKaJlMbl VATICI - OapyblK jkaHa, OYpPBIH KOPMETeH, Oenrici3, >KapKbIH, ocepJi
HOopcenepre epikciz Hazap aynapy. COHABIKTaH MyFalliMHIH ca0akKa JalbIHIBIFBI KeJleCi CypaKTapra
Kayar i3/1ey1eH bacranysl kepek [6, 112 6].

byn kxe3eHne (M3MKaHBIH MaHBI3IBI MOH peTiHAe Oacka IMOHJEPMEH CalbICThIpFaHaa, dpoip
JepIIiK cabakTa )aHa, OeNrici3 HOpCeHI KOPCeTy apKbLIbl OKYIIBUIAP/IbIH HAa3apblH ayJaapy MYMKIHIIT1
CUSIKTHI alTapJIbIKTal ONIeyeTTi apTHIKIIBUIBIKKA M eKeHIITiHe Ha3ap ayaapy kepek. OKyIbliap skaHa
KYOBUTBICTBI ~ OaKblIaFaHAa »>KOHE TajKbUIaFaHIa ca0akTa 3epTTENIETIH TaKbIPBIKA 3CHIHIH
KAaHIIAIBIKTHI Y3aK cakTaii ananpl? Cabakra oKy yaepici Kanait OelceH 1l xaraca anaib?

JlyHueHi TaHy >kKoHE aJaMHBIH KaOUIeTTepiH JaMBITy OHBIH KeKe JepOec jkoHe OelceH/Il
TaHBIMJIBIK OPEKETI MPOIIECiHIe FaHa Ky3ere acaapl. COHABIKTaH MEKTEI OKYIIBLIAPBIHBIH 63 OCTiHIIe
OpBIHAAYBl YIIIH KOJDKETIMII JKOHE Kayimnci3 (U3MKaIbIK KYOBUIBICTApAbl Oakpliay, ICHEIEpaiH
(bu3MKaIbIK KACHETTEPiH 3epTTEY, TUIIOTE3aNapAbl TeKcepy OOMBIHINA SKCIIEPUMEHTTEPIIH OapIIbIFbIH
OKyHIbUIapFa ©3 OCETiHIIe OpbIHIayFa YChIHyFa Oonanel. DU3MKaHBI 3epPTTEyre KOpIIaFaH oJieM
OOBEKTITIEPIMEH TOYeJCI3 ©3apa OPEKETTeCy, IKCIEPUMEHT JKYPri3y KOHE HOTIDKEIEepJi TalKbUIay
Ke3iHJIe 1ayJiapFa KaThbiCy KOMEKTECE/Ii.

Oms3uka cabakrapblHIa TpoOJIEMaNbIK OKBITY OMICIH OKyZarbl OCJICEHAUTIK 9dmiciMeH
YIITACTHIPYAbIH €H THIMJI HYCKAchl OKYIIbUIAPFa ©3 OCTIHIIEe SKCIIEPUMEHTTIK TalcChipMallap YChIHY
OOJIBIN TaObLTAIBI.
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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 7 131 75 4,77 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 4,1 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 4,1 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¥YPAMBIHbBIH 9CEPI

Kacen /.M.

Maeucmpanm 2 kypc

7M05102 - « buomexnonocusiy

Kamoaxkun K.JK.

buonozus evinvimoapuinviy doxmopwi,npogeccop, KP ¥F'A akademuei,
Kazax ynmmuix acpapnvix 3epmmey yHugepcumemi

Kazaxcman, Anmamel Kanacor

Anparna: Ocimaiktepai IN vitro apKpUIbl KOOEHTY KaKETTI CHUIaTTaManapbl 0ap payliaH
COPTTapPBIH KXbUIJIaM KOOCUTY jKOHE cay OCIMIIKTEp/Ii MIBIFApYIbIH HET13T1 9/1ici 00JIbIT TaObLIaabl. by
Makaniajia ruopuari maii, GpaopudbyHnna payman coprrapsl: XKan Kokro (Jean Cocteau Rose),Pabepto
Kayuun (Roberto Capucci Rose), Ixxanura (Jalitah Rose) paymanrymaepaiy OymaH  koHe
KOMMEPIVSUIBIK ~ CYPBINITAPBIHBIH ~ KOIIET MaTepHaliJapblH  KOOEHTy MakcaThlHIa, in  Vitro
MHKPOKJIOHJIBIK KOOCUTY TEXHOJIOTHACHI KOJIaHBULABL. Paymanrynaepain KoJTHIK Oypirik O0ap OyTak
CerMEHTTEpi MEH OybIHApaJbIK CETMEHTTEPIH, aCENTUKAJBIK JKaFlaiiia CypbInTapabl )kKoHe THOPHITI
paylaHryiaepal in vitro arjaiiia eHrizy yIIiH oKuiaynan anbHabl. JkcmaHTTel 70% sTanon (20
CeKyHJ) XoHe 5% HaTpuil TUNOXJIOPUAIMEH (5 MHUHYT) OHACYMEH CAJIBICTHIpFaHAa, 8 MUHYT OOMBI
10% cyTek acKbIH TOTBIFBI €PITIHAICIMEH 3apapChI3IaHabIpy €H THIMII 00yiabl. by oficTi KonganFaH
Ke3J1e SKCIUIAHTTBIH 6Mip CYpy WIBIFYbl MaKCHUMaJbl 00Jbl xoHe 68,4% Kypaabl. Paymanrynaepain
KJIIOHJBIK Ko0eri puroropMongapmen e3reptin MmoaudunupiaeHrenr Mypacure-Ckyr (MC) KopekTik
OPTAaCBIHBIH OPTYPJIi HYCKalTapbIHIA JKY3ere achlpbUIIbl. MUKPOOYTAKTapAbl TaMBIPIAHABIPY YIIiH 2
mr/n UCK koceimran MC opTacel maiinanansuiabl. OcbIHAAM Karmanaapaa keoenty ko3¢ duuenTi 4-
Ti Kypanabl. Byn oHTalnaHIBIPBUIFaH peryiaMeHT AJMAaThl aliMarblH OJIaH Opi KerajJaHibIpy YIIiH
COHJIIK THOPHJITI KOHE PAYIIAHT YIS IIH KOMMEPIHSUIBIK CYPBINITAPBIH €HT13Y YIIIH YCHIHBLIA B,

Tyiiin ce3aep: paymanrysi , MUKpOKIOHIBIK KOO€HTy, in vitro, ecy perrerimrepi.

Kipicnme.Conrbr ke3ne KazakcTraHHbIH ipi KajamdapblHAa >KaHA KYPBUIBICTAPABIH KeOeriHe
OailTaHBICTHI CKBEpJIep, casOakTap, aiesyiap »OHE TONTHIK eKIeJIep KaIbIITaCaThH JKaChLI
aJIaHIap/Ibl caly KaXXeTTUTIr TybIHaaabl. KoFaMIpIK amanaapapl KeraiJaHIbIpyFa apHaIFaH Kepliepe
KBUTKAH KAIbIPAKThI JKOHE JKANBIPAKTHI aFaliTap KOJJIAHBUIAILI. AFAlITap, COHIAN-aK TYJII COHJIK
OCIMIIKTEpIH adyaH TYpl,OCTETUKAIIBIK FaHAa €MeC, COHBIMEH Karap Oenriyii 0ip MHKPOKIMMATTHIK
KBI3MET JKacaiiipl. OCIMAIKTEpIIH ©Cyi MEH JaMybl YIIH ©Te KOJAaWChI3 KJIMMAaTKa OalIaHBICTHI
(TeMmepaTypaHbIH KYPT ©3repyi, KYHHIH anTal BICTBIFbI, TONBIPAKTBIH TY3IBUIBIFBI KOHE BUIFAJ
TaNIIBUIBIFBI) COHMIK OCIMIIKTEpIi ecipre He KaKeT eTedl XOHE OJaH dpi Kapail eciMaikTepmi
aKKIIMMAaTU3alusuiay  a0aTTaHIbIpy — JKYMBICTaphiH  kypridy.  Cenekuus — KOHE  TYKBIM
[IapyalIbUIBIFBIHBIH THIMAUTITIH apTTHIPy >KacyIIaJblK TEXHOJOTHSIHBI MaiJajaHyabl KakeT eTell,
aTamn alTKaHJa MHKPOKJIOHAJABI in Vitro pempoaykiusackl. by omic Gipereit reHOTHOTEPII KbLIAAM
KeOelTyre MyMKiHIIK Oepeni (ampic OymaHmap, CENEKUUSIIBIK YITiIep,0MOMHKEHEPIIK omicTepai
KOJIZIaHy apKbLIbI aJbIHFaH (popMarap) »oHe OHJIIpICTeri )KaHa COPTTApPTAP/Ibl CHTI3Y Il KEISIIeTEe/I.
MukpokeOelTy 1iH MaHBI3Ibl APTHIKIIBUIBIFEI T€HETHUKAIBIK JKaFbIHAH YKCAC OCIMJIKTI ally OOJIBII
TabbuIa bl JlocTypimi oicTEpMEH CaIbICTRIPFaH1a Oy OMOTEXHOIOTHSIIBIK dJTiC (CaHBIpayKYJIaK yKOHE
OaKTEPUSITBIK KO3IBIPFBIIITAP, BUPYCTHIK, MUKOIUIa3Ma JKOHE HEMATOThI MH(MEKIHSUIBIK aypyiapaaH
cay eciMIK allyFa MYMKIHJIIK Oepeni. MukpokeOenTy osici apkblibl kbplIbiHA 100 000-Te meitin amyra
001l aJT KOMIMI1 KIIOHAapMeH — Tek cout kezeHae 50-100 eciMaik kaHa ana anambi3. CoHai-ak Oy
KIUMATTBIK ~ JKaFJaiylapra  KapamacTaH JKbI ~ OOWMBIHA  KYMBIC  JKYpri3yre  MYMKIHIIK
Oepeni.CeneKIMsIbIK MPOIECTIH Y3aKTHIFBIH KBICKAPTY MYMKIHIIT1 JKOHE OPBIHIBI YHEMIIEY OOJBITI
TaOb1a bl TeXHOIOTUSHBIH JKOFapbl KOHOMMKAJIBIK THIMAUTIT OCIT KeJlie KaTKaH KOMMEPIHSITBIK
CYpaHBICTHI KaHAFATTaHBIPY. TeXHOMOTUSHBIH KOFapbl SKOHOMHUKAIBIK KOPCETKIilI KernTereH EBpora
eNepiHAe, KbUT CABIHFBI KOMMEPIHSIIBIK COHJIIK TYJACPAiH CYPaHBIChIHA , MUKPOJIOHAIIBIK KOOCHTY
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omici  apKbUIBI  COHIIK  OCIMIIKTEpIiH  OTBIPFBIZY  MaTepUAIbIH  JKammail  CYpaHbBICTHI
kamTybl.Ka3akcTanma CoHIIK OCIMIIKTEp/IH Kammaid KeImipy >KoHE J>KOFapbl camayibl OTBIPFBIZY
MaTepHanblH Te3 KOOeHTy OoJiCcTepiHe Heri3feNreH YHeMIl >KOHe oM0ebam TeXHOJIOTHSHBIH
JKOKTBIFBIHAH , JIAaHAMA(THl JU3aifH KOHE COHJIK TYJ OCIMIIKTEPIHIH TOBAPJIBIK COPTTApBIH OCIpy
Hamap JambIFaH, ce0e0i KeOCroMiH KoIIMIT €HOCKTI Kom KaKeT eTeTiH daicTepi.bysr makana in vitro
MHKPOKJIOHJIBIK KOOEHTYy oiciHe HeriznmenreH. PaymanrynaepiHiH OynaHaapbl MEH KOMMEPIUSIIBIK
COPTTapbIH KOOCUTYNiH THIMI 9JIICTEPiH 3ipieyre apHaJIFaH.

3eprTeyain 00beKTiIEpi MeH daicTepi.3epTTey 00BEKTICI peTiHae THOpUATI Yait haopudyHaa
paymian coptrapbl; JKan Kokro (Jean Cocteau Rose),Padepro Kayuuu (Roberto Capucci Rose),
Jxanura (Jalitah Rose) curmentrepi KosmaHbUiabl.Matepuangap AJMaThl OOJBICBIHIAFBI JKEKE
MEHIIIIK )KbUTbIKAN OaKIIaChbIHAH aJIBIH/IBL.

Byt copTTap keneci KacHETTEpMEH CUTIATTAIAIbI:

Jean Cocteau Rose payman ryni oprama anranga, ryn 80-90 cM-re aeitin eceni ,eni 60 cm
nerin JlmameTpi OoitbiHIIA TYAAIH Memmepi oxerre 7-8 cM. Tyci - kynria by payman copter 2009
XKbUTbI OpaHnusga eCipliIl

Pobepro Kanmyuuu (Rose Roberto Capucci) payiias 1y ©3iHiH YIKSH 'Y/ MOJIIIEPIMEH jKOHE
CHKBIPJIBI XOII HiciMeH Oaypam anaapl. OHBIH IIap TOpi3ai ryiaepi AuameTpi mamamen 12-14 o, an
YKaKChl KYTIM MEH JKaKChl ©Cy JKaFdaibIHIa Ty auaMmeTpi 15 cMm-re xeryi mymkin.buikriri - 100-120
cMm-re neiin eceni. byn payman coptel 2000 sxputel Utamusnma ecipingi.l'mubpuari mraii ToObIHA
Katazpl.

Jorcanumma (Jalitah rose) payiian rysiHiH KamnbIpaKTapbl THIFBI3,aKIIbLI-KbI3FBLIT OPTACHI
0ap, CBIPTKBI >KaIlbIpaKTaphl KachUlAay peHKke wue. JKamblpakmiamapbplH MIETTepi HPEKTEITeH.
Tocraran Topizai rynaep. Copt y3imicci3 rynneHy MyMkinairine ue. by payman coptsl 2006 KbUTbI
Hunepnanausia ecipinmi.

MUKpOKJIOHAIJBIK KOOCIOIIH MIHISTTI MIAPThl TEHETUKAIBIK TYPAKTBUIBIKTHI TOJIBIFEIMECH
CaKTaWThIH OKCIUIAHTTApAbl Taiiianany Ooxbim TaObuIanbl.byn karmaiia ca0akTaH —IIBIKKAH
MYIIENEep/IiH OYypIIKTEepiMeH KaMThUIaabl. KONTHIK acTel OypHIikTepiH OeJICeHIipyre HeTi3/IeNTeH
MHKPOKJIOHA/II KOOCHTY OJIICIH KOJIJaHy YIIiH OeJCeH i BEraTUBTI OCIMJIIKTEPJICH KOJTBHIK acTh
OypurikTepi Oap TYHIHIIK CETMEHTTEpl TaHAAIABLOCKIHACPAl alabIMEH Y3BIHIBIFEI 3-4 CcM
(dparmenTTepre kecimin, 5-6 MUHYT CaOBbIH/IBI €PITIHIICIMEH aFbIHBI CYMEH COJIaH KeHiH OipHeIe peT
JTUCTHIIZICHTEH CYMEH KYBUIIBL.

3apapchi3IaHbIPYABIH OHTAWIBI PEKUMIH 137€y YIIIH OHACY YaKbIThI MEH 3apapChI3aHIbIpy
areHTTIHIH TYpIMEH epeKIIeJeHeTiH Oip JKoHe €Ki caThUIbl 3apapcChI3JaHblpy HYCKalapbl
KoJaHbUIAbL bipiHmn  Jkarmaiiima dkcrutantrap 10 % cyTeri acKblH TOTBIFBIMEH & MUHYT
3apapcei3IaHablpeUibl. Ekinmni  karmaiiga sxcrmantrap 70% otun cnuprringe  20muHyT, 5%
runoxjopuiaae 20 MUHYT YCTalIbIHABL 3apapChI3laHbIpyaH KeHiH oCIMIIK MaTepHallbl OipHEIe peT
TMCTUIIJICHTEH CyMEH JKYBUIIBL. AKCcenpanbl Oypiuikrepi 6ap curmentrep 1-10 cm kecinai , KecKiHIep
Mypacure Ckyra KOPEKTiK OpTara OTBIPFBI3BUIIBI.

WNudpeknusiianFal dKCIUTAHTTAPABI CKPUHT Op 3 KYH CalbIH JKYPri3ijii.3apapchi3IaHablpy
PEXUMIHIH THIMIUTITT 3KCIUIAHTTapIbIH MaKCUMaJIbl eMip Cypyl ecipyliH 15 Toylik apanblFbIHIA
KaJlaFaJiaH/Ibl.

In vitro ecimmikrepai jkammail KeOEWTy TEXHOJOTHSACHIHAA KOpIIaFaH OPTAHBIH KypaMbl
ISyl penl  aTKapajbl.bapiblK 3epTeNiHeTIH paylmiaH copTapbl YHIIH SKOFApFbl  ©CIMALIITIH
KamMTaMachl3 €TETiH omMOeOam KOpPEKTIK OpTaHbl TaHJay MakKcaTbhlHIa (UTOTOPMOHIAPIBIH OPTYPIIi
KOMOMHANMSIaphl MEH KOHIICTIIUSIAphl 0ap OpTaHBIH S5 HYCKAChl 3€pPTTENiHAI: WHAOIWI CipkKe
keiKpUIbl  (MCK), 6em3ummnamunonypu  (BAII), nadTuncipke kpmmkeuiel (HCK).bakpuiay
CTaHIAPTTHI peTiHe ropMOHCHI3 MC KOPEKTIK OpTachl OOJIIBI.

Kecre 1 - PaymianHblH =~ 9pTYpil  COPTTApbIHBIH ~ MHUKPOKJIOHABIK  Ke0e€lw  caThIChIHAA
KOJIJaHbUIAaThIH (GUTOropMOHIapMeH MoaudukanusianFad MC KOpeKTiK OpTachIHbIH KYpaMbl

Bapuant | KopekTik opTaHbIH Kypambl |
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MC1 + 0,1 mr/n HCK +1,0 mr/n BAII,

MC2 + 0,2 mr/n HCK +2,0 mr/n BAII,

MC3 + 0,1 mr/n UCK +1,0 mr/n BAII,

MC + 0,2 mr/n UCK +2,0 mr/n BAIT;

Ol WN|EF

MCS5 dutoropmoHCHI3 (0aKpLIay).

OptaneiH pH  5,6-5,8-Te neitin perrenai. OpOip HyCKa VIIH YII PET KaHTaJIaHBLIBII
KacaJbIHAbL. DKCIUIAHTTApAbl JKapblKTa (KapblK HMHTEHCHUBTLIIN 5 MBIHIBIK JIIOKC) 16 caraTThIK
doronepuoanen ecipaik. Temneparypa 20-25 °C apanbirsinna, 70% aya bUIFaIABUILIFBIHAA OCIPIIK.
Kypambiaga 2 mr/n HCK 6ap MC KOpekTik opTaga MUKPOKECIHAUIEPAl TaMBIPIAHABIPY KYPri3iii.
bakputay perinme ropmoHaap KocbuiMaraH MC opTachlH KOJaHAbIK. KeOeHTymiH THIMIUIITIH
Oaranay 20 kyHHeH Keilin xyprizingi. KeOeiity koadduumenti xaHanan maiiga Oosiran eciHuiiep
CaHBIH €CENTENIK.

DKCTIEPUMEHTTIK JAePEKTEP/Ii aly YIIH CTATUCTHKAIBIK TalljayFa apHaJIFaH OaraapiaManapibiH
KOMET1MEH aHaJIHN3 5KacaJIbIHIbl.

Horexuesnep MeH Tajkbuiay. KIIOHABIK MUKpOKeOeWTy Oipkarap Ke3eHACpIACH TYpalbl dp
KaNCBICBIHBIH ~ O31HIIK  epekmeikrepl 6ap. KIoHABIK MUKpOKeOEHTy Ke3eHAepi: KOJaiibl
IKCIUIAHTTAPABl TaHIAay , OJap[bl 3apapChI3TaHABIPy JKOHE KOPEKTIK OpTara OTBIPFBI3Y;
MUKpPOKOOEHTY; TaMbIpJaHbIpy; TOIBIPAK XargaiiblHIa ecyiH Oakbuiay; >KbUIbDKAW KarqailiapbiH
YKOHE OJIAp/bl OTHIPFBI3YFa NaWbIH/IAY.

OKCIUIAaHTTHI TaHJAraHAa ©CIMJIK TYPIH Jie, KOJJAAHBLJIATBIH MHUKPOKOOECHUTY OJIICIH JIe eCKepy
kaxer.Ken xarmaiija in vitro eCIHAUIEpPAIH amWKaiblbl, aKCHIApibl ajdy VIIH TYHIHAEPIIiH
MEpUCTEMAJIBIK TiHAEpl Oap Tya OypumikTepl KoJIaHbUIambl. By yakeIT, >kamblpakTap, TambIpiap,
JKarnpIpakianap >kii KOJAAHBUIAAbI KaJUIyC TiHIH aly >KOHE OHBI CYCIIEH3Usl MOJICHHETIHE alHAIIBIPY
HeMece MHAYKIUsIAy YIIiH COMaTHKAIbIK SMOpHOreHe3 Koaaanbliabpl. HoTe:kneHiH coTTiir kebinece
3apapchI3aHABIPy  THIMIUIITMEH — aHBIKTANaAbl. OCIMIIK  MyImienepiHiH OeTki  KadarTapsl
oneTTe OaKTepHsUIap MEH CaHBbIpAyKYJIaK CIIopajlapbIMeH OYJIiHEel, aj 1Kl TiHAep cay OOJIFaHbIMEH,
3aKbpIMJIaJIMaFaH O©CIMJIKTEp CTEpWJIbAi OOJBIN caHaica Aa, MYHJa aOCOJIOTTI CTEPWIIBIUTIK OOy
MYMKiH emec.bocaTy THIMALIITT 3apapchI3gaHablpy dJ1ici MEH Y3aKTBIFBIHAH OCNTii OMOJIOTHSIIBIK
CUNATTaFbl KOHTAMUHAHTTAPFA OAMIAHBICTHI.

OcCIMIIIK MaTepualiblH JKEKe-)KeKe JKOHE jKoHe Oip-OipiMeH OeTTik Ae3uH(eKuusiay yIIiH
XUMISUTBIK  peareHTTepai Komnanbeuiaabl. CoHBIMEH Karap, 3apapChi3laHibIpy areHTiH TaHJay
AKCIUIAHTTBHIH €PeKIISTIKTepiMEeH aHbIKTanaael. by 3eprreyae 613 ertmenmi Oypmiktepi 6ap 3 Typ:i
paylaHHBIH KEKe COPTTApbIH TYHIHAIK CErMEHTTEpl KOJNIAHBUIABL. 3epTTey HOTIKENepi eH THIMII
YKOJIBI CyTeT1 aCKbIH TOTBIFBIHBIH 10% epiTinaiciMen Oip caThuibl 3apapebizaanabipy (Kecte 2).

JKykTeipMaraHap CaHbI )KOHE eMip cypy KabineTti Oap cabak cermentTepi 10% cyTeri acKbiH
TOTBIFBIHBIH €PITIHAICIMEH 3apapchl3IaHbIpbUTFaH ke3ae 1,3 ece kem Oonabl. DkcrutanTTapasl 70%
STaHOJIMEH 3apapcChI3TaHbIPyAaH KeiiH, olap/bl HATPUH TUIOXJIOPUTIHIIE JKOHE THiciHIIe on 68,4%
Kypaspbl.

TexXHOJOTHSHBIH Kelleci Ke3eHi ic KY3iHIe in Vitro MHKpPOKJIOHIApIBI Kammail amy YIIiH
KOPEKTIK opTaaa ecipy. bapiiblk KOpeKTiK 3aTTapbIH HETi31 payliaH TiHAEPiHIH JaKbUIIAPBIH ©CipyTre
apHaJFaH OpTa MAaKpoO KOHE MUKPOIIEMEHTTEP/ICH, JOpyMEHAEPACH, TEMIp KOHE KeMipcyap Ke3zepi,
OpraHUKAJIBIK KocmanapaaH Ttypaabl.)KoHe omapael in vitro COTTI ©cCipy[iH Herisri (akTopbl
TOPMOHAJIABI KypaMbl OOJBIN TaObLIaAbl. OJETTe KOPEKTIK OopTanap payllaHHBIH op TYPiHE Kypambl
tanganaapl. CTepwibal Jkarmaima payman ecipy Mypacure meH Ckyra, lllenka-XumpaeOpaHTa,
I'am6opra-Osenera (BS), Kropuna-Jlumnoiia,Herra, WPM >xoHe T.0. KOPEKTIK OPTACHIH MMaligaiaHa bl
backa KopekTik opTa TaHIay 3epTTEeY/iH MakKcaTTapbl MEH MIHACTTEpiHe Kapal TaHmandaabl. bi3miH
3epTTeyiiepiMize 0a3alblK OpTa ecy pPeTTETiTepiMeH TOJBIKTHIPBUIFAH, dp TYpJl KOMOMHAUUsIIap
MeH KoHIeHTpanusiapaa Mypacure-Ckyra ecipy opTachkl OOJIbI.

3epTTeneTiH OpTa HYCKajapblHAAa KaulyC TIeH aJBEHTHBTI OCKIHIEpAiH maimga Oomybl
Oaiikanael.OpTaHblH ~ KypaMbiHAa  (QUTOTOPMOHAAPIBIH  OolMaybl  cabaK  AKCIIAHTTaPBIHBIH
MOJICHUETIHJIE KaJulyCc Ty3utyiHe okenmi (75%).AyKCUHIIK acep €Ty TYPIHIH ecy peTTerimTepiHiH
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CaHJBIK 0achIM OpTACBIHAAFbl (UTOTOPMOHAAPABIH OOJyBl AyKCHHIIK dcep €Ty TYpiHIH ecy
perrerimrepiniH 06acbiM Ooiyel (2 opTa Typl) HUTOKUHACPIIH >KOFApbl KOHIEHTPAIUsACHI Oap
opTajiapra KaparaHJa KaJulycoreHe3 i keOipek TyabIpasl. MoceneH, Mbicaibl, 4:1 KaTeiHachiHAa BATT
wone HCK d¢uroropmonmapsr 6ap MC opTacelHIa SKCIUIAaHTTapAbl ecipyniH 20-mbl KYHIHJIE
kayurycorenes xuiiiri 80% kypanbl, an 3:1 KaTblHachIHIA KajurycoreHes skuimiri 10% - ra keOewi
xoHe corikecinme 90% - ra TeH 6onabl (kecte 3).

AWiTa KeTy KepeK, ayKCUHHIH XMMHSIIBIK TaOWFaThl KAJUTyC TY31IyiHE JIe 9Cep CTETiHIH arall
oTKeH keH. aran aWTkaHga, HCK aybicThipraH Ke3lleé CHHTETHKAJIBIK ayKCUH (TYpaKThl
KOHLEHTpaLusAa) KaJULyC CaHbl alTapiblKTail azasapl. MbIcaibl, OpTaHblH 1 jKoHE 2 HYCKaJapbIHAAFbI
HOTHOKEJIEP/Il CaNbICThIpa OTBIPHIN, IIMTOKWHUH MEH ayKCHHHIH KOHIIEHTPAIMSChl MEH apaKaThIHACHI
Oipnelt, Oipak aykcwHHIH opTypii Typiaepinge HCK KaTbiCKaH Ke3le KalTyCOTEHE3JH MalbI3bl
15%.Temenae kepceTireHmend ap Typial (GUTOoropMoHIap KOCBUIFAH KOPEKTIK OpTajapblH IiIIiHJe
payiaH TUTIHIH MUKPOKJIOHJAPBIHBIH KOOCHIOiHIH *KoFapbl kepceTkinrine ne 6onran 0,2 mr/mn HCK
xoue 2,0 mr/n BAIT kocbutran MC2 KOpeKTi opTachl OOJIBIT TaOBLIIBI.

Kecre 2 - Crepwmsanus peXUMiHIH
SKCIUIAaHTTAPBIHBIH OMIpILIEHITiHE acepi

in  vitro KargadplHOA payliaH COPTTapbIHBIH

3apapcei3nanaplpy | 3apapChi3AaHIBIPY | DKCIO3UIUS IKCIUTAHTTAP Canbl
ToCLII arcHTi YaKbITBI CaHbI KYKThIpMaFaH
OMIpIIICH
9KCIUIAHTTap, %o
Exi caTbLabl 70% 3TaHOI; 20 cexk. 43,0+11,2 53,3
3apapchi3aaHablpy | 5%  rumoximopun | 5 MUH.
HATPHSI
Bip caTpuibl 10% 8 MUH 34,049,7 68,4
3apapchI3aHAbIPy | MIEPEKUCh
BOAOpOJA
Ecxepmy: * 6apnvix copmmap ywin opmawa manoep
Kecte 3 - MC wMoaudukanusianraH OpTAChIHBIH OPTYPJi  HYCKamapelHOa cabak

HKCIUIAaHTTAPBIHBIH KaJUTyCOTEHEe3 JKULTIT1

Bapuant KopekTik opTaHblH Kypambl KaJUTycoreHe3 >Kuiiiri %
1 MCI1 + 0,1 mr/mn HCK +1,0 mr/a BAITI, 40
2 MC2 + 0,2 mr/n HCK +2,0 mr/n BAII; 25
3 MC3 + 0,1 mr/n UCK +1,0 mr/n BAII, 90
4 MC + 0,2 mr/n UCK +2,0 mr/n BAII, 80
5 MCS5 dutoropmoHcsI3 (6aKpLIay). 75

3epTTeyniH MakcaThl OacTamKbl ©CIMIIKKE TeHETUKAIBIK YKaFbIHAaH YKCac paymiaH COPTTapbIH
KeOeWTy OOJIFaHIBIKTaH, KAJLTYCTap TCHETUKANBIK KaFbIHAH TeTEPOTEH/ Il MaTeprai OOJIbIN Ta0bLIa Ibl,
COHIBIKTAaH  OJaH  dpi  HKYMBIC in  vitro  Kamy ~— TpOIECTepiH  HMHAYKIMSAIAyFa
OarpITTasFaH. HoTmwkuecinme,0ec Typili KOJIJIaHFaH OpTaJIapbIH payllaH T'yJIiHIH MUKPOKIOHIAPBIHBIH
ecyiHe acepiepiH 3epTrereH ke3ne MC2 KOpeKTiK OpTa MUKPOKJIOHAAFa ONTUMAIIIBI OOJIBIT IIBIKTHI.

KopbiThiHabl. COHBIMEH, MHUKPOKJIOHAIIBIK KOOCWTy - OyJl ©CIMIIKTepIiH BETeTaTHUBTI
KoOCI0iHIH >KaHa NEPCICKTUBAIBIK OMICi, O] TCHETHKAJBIK >KaFbIHAH OIPTEKTEC, cay OTBIPFBI3Y
MaTepHAaJIbIH alyFa, Ke0er >KbUIIaMIBIFbIHA Me OOJyFa, TYKBIM ©CIpYy IMPOIECIH KBICKAPTYFa, JKBUI
OOlibpIHA KYMBIC KYPri3yre MYMKIHIIK Oepeidi, COHbIMEH Oipre OCIMIIKTEpHl ecipy YIIH KakKeTTi
ayMaKThl YHEMIEHIi.
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bi3aig enxe manamadTel IU3aifH YIIiH KOJJAHBUIATHIH JKOHE TYJI CaTy YIIIH HapbIKTa paylIiaH

TYJIEPiHIH TOHIEP] JKOHE TYJ IIOKTAphl TypiHAe KeOiHece meT enaepaeH anbiHaasl (I"omranausnan).
Byn wmocenmeni memymiH €H THIMII TOCUIAEpl — OCIMIIKTEpAiH KOOCIiHIH op TYpil 3aMaHayH
OMOTEXHOJIOTHSJIBIK 9IICTEPIH KOJIIaHy, aTall aiTKaHaa, iN VItro skacyia yimagapsl )KoHE pereHepaHT
OCIMJIIKTEpIH aly >KOHE JIe MUKPOKJIOHAJIbI KOOCUTY apKbUIbI OCBI payllaH TYJiH In Vitro-ma ecipy
OMICIH OHTAMJIAHIBIPHITT THIMII OMICIH Kacay MPaKTUKAIBIK JKaFbIHAH ©TE MaHBI3bI OOJIBIN KEJei.
TeopusiyIbIK JKarbIHAH KEJICEK, IN VItro sxarmaiiia paymaHblH 6CyiHe KOPEKTIK OPTaHbIH KypaMbl jKOHE
KOCBUIFaH (PUTOrOPMOHIAPJBIH TYpJepi MEH KOHICHTPAIMSIAPBIHBIH dcepiiepiH 3epTTey jKaHa
FBUIBIMU Oarajibl MOJIEMETTED aIbIHAIBL.

N

10.

11.

Maiinananbliran dgeduerTep Tizimi
Eeoposa H.A., Cmasyesa U.B., Mumpoganosa U.B. BnusiHue copra M cOCTaBa MUTATEIbLHOMN
Cpelbl Ha YKOPEHEHHE PO3bl A(PUPOMACIMYHOU MPH MHKPOpPa3MHOKEHHH IN Vitro. buomuka.
2018. 10 (1). C. 11-15. DOI: 10.31301/2221-6197.bmcs.2018-3
Haszapenko JI.I'., Agponun A.B. Dduponocs! rora Yxpanusl. Cumdepomnouns: Taspus, 2008. 144 c.
Alsemaan T. Micro-propagation of Damask Rose (Rosa damascena Mill.) cv. Almarah //
International Journal of Agricultural Research. 2013. V. 8. N 4. P.172- 177. doi:
10.3923/ijar.2013.172.177
Badzhelova V. In vitro propagation of oil-bearing rose (Rosa damascena Mill.) // Agricultural
science and technology. 2017. V. 9, N 3, P. 194-197. doi: 10.15547/ast.2017.03.035
Baig M.M.Q., Hafiz I.A., Hussain A., Ahmad T., Abbasi N.A. An efficient protocol for in vitro
propagation of Rosa gruss an teplitz and Rosa centifolia // African J. of Biotechnology. 2011.
V.10, N 22. P. 4564-4573. do i: 10.5897/AJB10.2051
Jabbarzadeh Z., Khosh-Khui M. Factors affecting tissue culture of Damask rose (Rosa
damascena Mill.) // Sci. Hort. 2005. V. 105, N 4. P. 475-482. doi:10.1016/j.scienta.2005.02.014
Khosh-Khui M. Biotechnology of scented Roses: a review // International Journal of
Horticultural Science and Technology. 2014. V. 1, N 1. P. 1-20.
Kornova K., Michailova J. Optimizing the rooting process in propagation of kazanlak oil-bearing
rose (Rosa damascena Mill.) in vitro // Propagation of Ornamental Plants. 2008. 8, N 4. P. 224-
229.
Kanunun @.JI., Capnayxaa B.B., [oauwyx B.E. MeToasl KyabTypbl TKaHed B (U3HMOJIOTHH U
ouoxumun pactenuii — Kues: Hayk. mymka. 1980. — 488 c.
Eeoposa H.A., Cmasyesa U.B., Kpusoxamxo A.I, Kamenex JL.U., 3onomunos B.A. Tlonyuenue
THOPHJIOB C MCIOJIb30BAaHUEM IMOPHOKYIBTYPHl 1 MHUKPOPA3MHOKEHHE PO3bI d(PHUPOMACTUIHOM
in vitro // TIpoGuiemsl coBpemenHo# Hayku. — 2015. — Beim. 17. — C. 31-41
Kumar A., Sood A., Palni U., Gupta A., Palni L.M. Micropropagation of Rosa damascena Mill.
from mature bushes using thidiazuron // J. Hort. Sci. Biotechnol. — 2001. — Vol. 76, N 1. — P. 30-
34.

116



MesxayHapoaHslii HayaHbIH KypHaT AKAJTEMUK Ne 1 (251) 2024 1.

OINITUMM3AILINS OBYYEHUWS: CTPATETHH PA3BBUTHSA YCTOMYNBOM
NPOJIYKTUBHOCTHU OJAPEHHBIX JETEH B ®U3UKO-MATEMATHYECKOM IIKOJIE

Apunosa b.A.

Kn.n., KazHY um. Ano-®@apabu
Capcenosa A.A.

Mazucmpanm cneyuanvrocmu
Ileoacoeuxa u ncuxonoeus 2 Kypc

AHHoTtanusg

Ha ceromHsAmmHui 1eHb B HAalEld CTPaHE BO3PACTAET KOJWYECTBO IIKOJ C OIpPEAEIICHHBIMU
YKJIOHAMU-JIMHTBUCTUYECKHE, CIIOPTHBHbIC, MY3bIKaJIbHbIE, (DU3MKO-MaTeMaTHUYeCKHE U XHMHUKO-
OMOJIOrMYECKOr0 HAaIpaBlI€HUI, YTO B CBOK OYepelb HAMISIHO CBUIECTEIBCTBYIOT 00 YIy4llIEHUU
KauecTBa 00pa30BaHUS M YBEJIMYECHUHU YHUCIIA OIAPEHHBIX JeTeid. Hapsmy ¢ BICOKMMM MOKa3aTelsiMu
OJJAPEHHBIX YYaIllUXCsl BCTAE€T BONPOC O IICHUXOJIO-DMOIMOHAILHOM COCTOSIHUM JE€TeH, KOTOphIe
BBUBIIIIOTCS B (opMe  NHEpeyTOMIIIEMOCTH, TPEBOXKHOCTH, U COLHAIBHOTO OTYYKICHUS.
OnTtumuzanusi oOy4yeHUs! SIBISETCS BEPHBIM PEIIEHHWEM IpU OCTPON HEXBAaTKE 4acoB IS OTAbIXa U
camMoOpeanu3ali y4alluxcs, a TakXKe CIYXUT CpencTBOoM H(P(PEKTUBHOIO IUIAHUPOBAHUSA U
pacnpesielieHui 3aJaHud IIPU MHOT033/JIadyHOCTU. B CBsI3M ¢ 3TUM BCTaeT BONPOC 00 YIydlIeHUH
COLMAIbHOM alanTaldyd U MOJIOKUTEIBHOIO SMOLMOHAIBHOTO ()OHA YYalIUXCs B LEISAX Pa3BUTHUS
YCTOWYMBOM IPOAYKTUBHOCTU OJJAPEHHBIX JAECTEH.

KawueBble cioBa: onTuMM3anus oOOydeHUs, OJapeHHbIE [EeTH, Ppa3BUTHE YCTOMYMBOU
MPOAYKTUBHOCTH, 3PPEKTUBHOE MJIAHUPOBAHUE, CTPATETNYECKOE MJIAHUPOBAHUE, CAMOPETYIUPYyEMOe
oOyueHwue.

[IpoucxoxaeHne TEpMHUHA «yCTOWYMBas MPOIYKTUBHOCTBY CBsi3aHO ¢ Kommccueit bpyHamnann,
noxpasnenenre OOH, coznanublii B 1983 1 BHepBble JaBliee ONPEAEIECHUE TEPMHUHY «yCTOMYHMBOE
pa3BUTHE»: «YAOBJIETBOPEHHE MOTPEOHOCTEN HBIHEUIHETO MOKOJIEeHUs, O6e3 yiepoa uisi BO3MOKHOCTH
OylyIIuX TOKOJEHUH YAOBIETBOPATH CBOM coOcTBeHHble moTpedHOocTH» (Komuccus bpynatnann,
1983). Opranuzamusi 3aHUMAETCS MPOIECCOM JKOHOMHUYECKMX M COIMATBHBIX HM3MEHEHUW IIENIbI0
KOTOPBIX SBIIsIETCSl oOOecreyeHHe M KadecTBa >KU3HU JIIoAeH. YCToiuuBas NpPOAYKTUBHOCTH B
o0pa30oBaHMM SIBJISIETCSI OCHOBOIIOJIATalOIIMM AaCHEeKTOM YycToWyuBoro pas3Butus. OOpa3oBaHue
BBICTYNaeT KaK MHCTPYMEHT, OoOecneyMBarolmIuil Jironel M coolluecTBa IEHHOCTAMHU, 3HAHUAMU U
YMEHHUSIMH, HEOOXOUMBIMU JI1 HAXOXKACHUS PEIICHUHN MPU CIIOKHBIX CUTYalUsX, BCTPEUAIOIINXCS B
HalleM B3aUMOCBSI3aHHOM MHUPE.

3ameTHbIe pedopMbl B 3akoHE «O0 oOpazoBanun» PecnyOnuku Kazaxcran BriepBbie MPOU3OILIN
B Hauaie 2000-x romoB, a cyllecTBOBaBUIMM ¢ cepearHbl 1990-X rogoB 3akoH O rocyAapCTBEHHOU
MOJJEpKKE M Pa3BUTUU IIKOJ JUIs ofapeHHbIX neTeil (pacmnopspkenue Ilpesunenta PecmyOnmuku
Kazaxcran ot 24 mast 1996r. Ne3002) cTaBUT LEeNbI0 CO3/IaHHE HEOOXOIUMBIX YCIOBHM JJIsi pa3BUTHUS
WHTEJUICKTYaJIbHBIX CHOCOOHOCTEHW M TalaHTa oOJapeHHBIX nereid. Uto 3HauuT omapeHHOCTh? B
COBPEMEHHOM MHpPE OJApPEHHOCTb pacCMaTpUBAETC KaK HEYTO HCKIIOUUTENbHOE, HAIpUMED
CyOBbEKTHBHBIN NOAXOJ] YeJIOBeKa — «ITH yyalluecsl ofapeHsl, a 3Tu HeT». [lomxon «uenmoBek-cpena»
ABJsieTcs Oosiee HETUIMMYHBIM HM3-32 €r0 aKIeHTAa Ha TOUCKU ONTHMAJbHBIX YCJIOBUH, B KOTOPBIX
ydJalecss MOTyT pa3BUTh CBOM TaJaHTHI B OAApE€HHOCTh. I10gBOAS HMTOT, B3pOCIBIM PEKOMEHIYETCS
paccMaTpuBaTh KaXa10ro peOeHKa Kak TaJIaHTIMBOTO, TaK KaK TaJAHT U €CTh NOTEHIIMAJ, KOTOPBINA pH
CO37aHUU HEOOXOMMMBIX YycioBuH, mnepexoguT B omapeHHocTh (P.IlTepenbepr, x./[3Bumcow,
«Konnenuuu onapensoctn», 2005).

Ha ceropnsmnuil eHb NONOXKUTEIbHAS AUHAMMKA aKaJeMUYECKOM YCIEBAEMOCTH BKJIIOUAET B
cebsi cTparernyeckoe oO0yueHHe ¢ YCTAaHOBKOM Ha HETPEPBIBHBIM POCT U HaBBIKAMH Ul HaBUTallMU U
MIPEOIOJIEHNs HOBBIX 3ajgad. B 1nudpoBoil Bek, korga MHQPOpMAIMs JIETKO JOCTYNHA, a 3HaHUs
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MOCTOSIHHO Pa3BUBAIOTCS, LIEHHOCTh aKaJEMUYECKOW YyCIEBAa€MOCTH OCHOBA HE TOJBKO HAa TEKYIIUX
3HAHMUAX WU HaBBIKAX YYAIUXCSA, HO U HA UX CIOCOOHOCTSX IMOCTOSHHO NMPUMEHSTh KOTHUTUBHBIE,
METaKOTHUTHBHBIC, MOTUBALIMOHHBIE, COLMATBLHBIC U AMOIMOHAIBHBIE BO3MOXHOCTH Ha MPOTSHKCHUU
Bcell ku3HU. B mogoOHO# nMHAMHYECKOW cpelne HaBBIKM YCTOMYMBOW MPOAYKTHBHOCTH OIapECHHBIX
JIETe OCHOBBIBAIOTCS Ha CAMOPETYIHPYyeMOM OOyUYeHHH, UMEIOIIEe pellaroliee 3HaueHUe, MO3BOIss
y4daliuMcsl BCeX BO3PacTOB MPUBUTH B ceOE XapaKTepHOE Ka4yeCTBO CAMOPETY/SIUU Kak B yueOHOM
IIPOCTPAHCTBE, TaK U 3a €€ IpeiesaMH, IJI€ OHU 3aHUMAlOTCSl BHEIIKOJBHOM JESATENbHOCTBIO. XOTs
MeJarord MPHU3HAIOT aKTyallbHOCTh TOTO, YTO HA TMOJOXKHUTEIbHYIO YCTONUYMBYIO MPOAYKTUBHOCTH
NpsIMO  BJIMSIOT  HABBIKM  OJAPEHHBIX  YYalIMXCS  CaMOCTOSITEIBHO  PEryJUpOBarb  CBOIO
o0pa3oBaTelbHYl0O pYTHHY, OHA [O-TIPSKHEMY HEJIOCTATOYHO M3yuyeHa B  IOBCEAHEBHOMN
MEarorTUHIeCKON MPAKTHKE, OKa3blBas BIMSHUE HE TOJHKO HA KAa4yeCTBO OOYYCHWs, HO M TaKKe Ha
npodeccuoHaNbHYIO0 MOJArOTOBKY HBIHEIIHMX M OyAIyIIMX MEAaroroB. JTO YHYIIEHHE YKpEIUisieT
HEMPAaBWIILHOE TMPEACTABICHUE O CAMOPETYISIUU OOyYeHUs CaMUMHU OJAPEHHBIMH JCTbMH U
MPEMSTCTBYET €ro MHTErpali B 00pa30BaTeNbHbIN Mpoliecc. B cTarbe paccMmarpuBaeTcst OT/eIbHbIC
aCMEeKThl YCTOWYMBOM MPOJYKTUBHOCTH M MOJUEPKUBACTCA BAXXKHOCTH POJIM MEAAroroB, 00JadarolInx
HE00XOMMON MOJArOTOBKOM M KOMIETEHIIUSIMH, KOTOPhIE MTOMOTYT OJapEHHBIM JETSIM Pa3BUTh B cebe
HaBBIKM CaMOPETYJISIUU.

brictpomensitonieecst  Bpemsi, co3qaHHas — UUQPOBBIMU  TEXHOJOTHSIMH,  [I00AJIbHBIMU
W3MEHEHUSIMA M TEPENOJIHAIOIIMMU MHPOBOE MPOCTPAHCTBO JOCTOBEPHOM M HEAOCTOBEPHOM
uHpopMalmedt, CTaBUT TMepel IIKOJAaMU BAaXKHYIO 3a/ady: ONpPENEeIUTh OCHOBHBIE HAaBBIKH,
HEOOXOIMMBbIE yUaIIUMCsl JUIsl IPEOIOJICHHSI CJIOKHOCTEH, C KOTOPBIMU OHU CTAJIKMBAIOTCS celvac, u
OyayT cTalKuBaTbcsa B OynylieM. B 3BoMOLMOHUPYIONIEM KOMIIOHEHTE 00pa30BaTEe/IbHBIX MPOrPaMM,
MEXKIUCUUIUIMHAPHBIC WM TaK Ha3blBa€Mble «HABBIKU 21-r0 BeKka», Takue KaK CaMOpEryisius,
YCTaHOBKA Ha POCT, THOKOCTh M HaCTOWYUBOCTH, IPHOOPETAIOT BCe OoJibliiee 3HAYCHHUE ISl Pa3BUTHUS
KOHLIENIMU 0 HenpepbiBHOM o0yueHnuu (Kupmnep n CtosiHOB, 2020). AKIEHT CMEIaeTcst OT MPOCTOrO
HAKOILJICHUS 3HAHUH K Ba)KHEHIIel CHOCOOHOCTH YUUTHCSA, Pa3ydUBaThCs U MEPEyUUBATHCS, CTABIIUMU
HEO0OXOUMBIMUA HaBBIKAMH B MHpPE OBICTPO BO3pacTaromieid WH(OPMAIUU M HOBBIX TEXHOJOTHH (D.
Toddnep, 1990). HccnemoBaHus TMMOKa3bIBAIOT, YTO B PA3BUTHH YCTOMYHMBOW aKaaeMHU4eCKOMH
MPOYKTUBHOCTU HABBIK CAMOPETYJISILIUU Y OJJAPEHHBIX JIE€TeH OCTAETCS BAXXHBIM ITyHKTOM. Y YUTHIBAs
BAXHOCTh CAMOPETYJISIIIMKM 00pa30BaHUs OT paHHEro Mepuoja JETCTBA J0 HAuajo IIKOJIBHOW KU3HU,
HY)KHO OTMETHTb, HACKOJbKO MMEET pEIIAIoee 3HAUY€HUE IIOCTOSIHHOE MPOABMKEHHE JaHHOU
koH1enuu. [TockoabKy HaBBIK CaMOPETYIHPYEMOro OOydYeHHsI HE Pa3BUBAETCSl HEMIPOU3BOJILHO, a €T0
pa3linyHble KOMIIOHEHTHI HE SIBJISIFOTCS WHTYUTUBHBIMH WU BPOXKICHHBIMHU, a HA00OpOT, TPEOYIOT
0Cc000i1 MOJIEPKKH, MEAArord UrparoT GyHIAMEHTAIbHYIO POJIb B TIOAJIEPIKKE yUaIUXCsl, YTOOBI OHU
cTanu camoperyinupyembeiMu tuuHocTsIMU (Kapnen, 2020; Ileppu, 2013). IIpu koppeKTHOM OCBOEHUU
HOBOTO HaBbIKa 3TO TO3BOJIWJIO OBl OJAPEHHBIM JETAM MpHOOpecTH OOJbIlle BpEeMEHU MAJis
camopeasu3aui U OTAbIXa, KOTOPOE TaK UM HEOOXOIUM TpU HBIHEITHEH CUCTeMe OOydeHUs, IJIe ITH
MyHKTHl B JAaHHOE BPEMs BOBCE HE yUTEHBI HACTOSIICH MpoQuiIbHOI 00pa3oBaTeIbHON MPOrpaMMOii.
VYyammxcs peako y4yar 3(QQEeKTHBHBIM CTPaTeTHsIM, a MeJarord 4acTo BKIIIOYAIOT B CBOE OOy4eHHE
JIUIIh OTPAaHUYEHHOE KOJUYECTBO JeWcTBeHHBIX cTpareruil ({urnar u brortre, 2018). Kpome Toro, y
MEJIrOroB MOTYT OBITh HEMPABWIbHBIE MPEJICTABICHUS O CAMOPETYIUPYEMOM OOYUYEHHUH, €T0 OIIEHKE U
0 TOM, KOMY BBITOJHO HaBBIKH camoperyiaupyemoro obyuenus (Bauerlein et al. 2023; Lawson et al.
2019). Takum o0Opa3oMm, HEOOXOAWMO ITANTBHEWUINE WCCIIEAOBAHUS, YTOOBI M3YYHTH pasHOOOpa3sue
cTpateruii oOy4eHHs] CaMOpEerylIHpyeMoro oOydYeHHs, HCIONB3yeMbIX IeJaroraMd B Pa3IMYHBIX
YCIIOBUSX, YTOOBI OMPENETUTH, KaK 3Ty KOMIETSHIIMIO MOKHO TIPUBHUBATH ITOCPEIICTBOM OOYUICHHS JIIIsI
MOCTOSTHHOM y4e0HOM MPOAYKTUBHOCTH.

[IpenonaBareny 3aHMMAIOT MEPBOCTENIEHHOE MECTO B MPOJABMKEHUU HAEU 00 yCTONYMBOM
MPOAYKTUBHOCTH U Pa3BUTHHU HaBBIKA CAMOPETYJISIIHMH yuyammuxcs. [lemaroru MoryT BBICTYIIaTh B pONIU
UHCTPYKTOPOB, HaBUIATOPOB, CTPATEroB, HOBAaTOPOB, IMPOABM)KEHLEB, CTAaTh POJEBOM MOJENbIO U
BIOXHOBUTeNeM. Kaxaplil mpernogaBareib paccka3blBaeT ydamumcs 00 3((EeKTUBHBIX CTpaTETusix,
MOTYEepKHUBAsi, KaK OTH CTPAaTeTMHM MOXKHO TNPUMEHSTh BO BCEBO3MOXHBIX CHTyalusxX. B pomu
WHCTPYKTOpa Y4YHUTENsd 3aHUMAIOTCsl JEMOHCTpalued U OObsICHEHHEM pa3HbIX cTpareruil. B ponu
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HaBUTATOpa OHM TOMOTAIOT YYallMMCs MOHSATh, KaK pabOTaeT HAaBBIK CAaMOPETYIHPYEMOTo OOydeHUs
CTaBsl Nepe]l HUIMH JOCTUKHUMBIE LIEJIH, IUIAHUPOBATh CBOM MyTh 00yU€HUs U PEOI0JIEBATh TPYJHOCTH
(Kapnen, 2023). Taxxe mnpenogaBaTead MOTYT KOCBEHHO BIMATH Ha pa3BUTHE YCTONYMBOMN
IIPONYKTUBHOCTH, pa3pabaThiBasi 3HAYMMbIC M AyTEHTUYHBIE 3aJaHMs, KOTOPbIE yYallUMCS MOXHO
OyneT wu3yyarTh JUIMTENbHBIE NEPUOABl BPEMEHH, TEM CaMbIM HWHHUIMUPOBATh MPOIBUKECHUE
camoperyinupyemoro o0ydenus. Ilenaroram cieayer nocTosHHO OBITH B IOUCKE CHOCOOOB, KOTOPbIE
OyIyT Aaibllie MOBBIIATH YPOBEHb CAMOPETYIHPYEMOro OOydeHHsS. DTO MOXKET OBITh MHTETpalus
TEXHOJIOT'MH, SKCIIEPUMEHTHI ¢ HOBBIMU METOJaMH OOy4EHUS MJIM aJanTalysl CyLIIeCTBYIOIUX TEXHUK
1 METO/I0B.

CoOCTBEHHBIII ONBIT M 3HAHUSA MEAArOroB O PAa3BUTUM YCTOWYMBOM NPOTYKTUBHOCTH Y
OJJapPEHHBIX JIeTel, BKJIIOYAsl ONbIT U 3HAHUS O HABbIKAX CaMOPETYIUPYEMOIrO 00y4YeHHUsl MOTYT BIIUATH
Ha acleKThl MX KOoMIeTeHTHOCTH. Ilemarorm, nemoHcTpupyromme OOMIMPHBIA HAOOp CTpaTerui,
METOJIOB U TEXHUK TaK)K€ IPU3HAIOT, YTO HE BCE YYalllMECs] TOTOBBI IPUHATH U UCIOJIb30BaTh KaKHe-
au00 BMIBl CTpAaTeTMil MM METOAOB NPEAJIOKEHHBIMU IearoraMd, TaK Kak I10JIararoTcs
UCKJIIOYUTEIHHO Ha TOBEPXHOCTHBIE CTPATErHH JIMOO, HA0OOPOT, MBITAIOTCS U3MEHHTh CTPATErHH U
METO/Ibl B YK€ COCTOSIBIIMXCS M JAIOIIMX pe3yasrarsl. Kpome Toro, 10ka3aHo, 4To MEAAaroru, KOTopble
caMu NPUJIEP/KUBAIOTCA CBOUX IPaBWJI 10 PA3BUTHIO YCTONYMBOM IPOAYKTUBHOCTH, I1OKa3bIBAIOT
3G PEKTUBHOCTh CAMOPETYJISALMH, OTMeYasl yIy4llleHUe CaMOYyBCTBUS U KOTHUTUBHBIX CBOWCTB.
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COBPEMEHHBIE NIOAXO/AbI K CbOPY HAYUHBIX JAHHBIX: CO3JJAHUE
OUPPOBOI'O ITPOPUJIA YYHEHOT'O

Anuman Anubex Aounobexynvt

Mazucmpaum 2 kypca

Hayuynwiii pyxosooumenv: Yunubaesa Tonzanaii Temupoonamkoizol

PhD, Accucmenm npogheccop

AO "MEKIYHAPOIHBIH YHUBEPCUTET HHD®OPMAIJHOHHbBIX TEXHOJIOTHUH",
Kaszaxcman, 2. Aamamer

AHHoTauusi: B cratee paccMarpuBaroTCs COBPEMEHHBIE MOAXOJbI K cOOpPY HAyYHBIX JTaHHBIX
Ui co3fanus uugpoBbix npoduieil ydensix. Lludposoil mpoduias ydeHoOro mnpeacraBisieT coOon
CHUCTEMaTH3UPOBAHHBIA HA0Op JaHHBIX, OTPAKAIOIIMX HAYYHYIO JESATeNbHOCTh U JOCTH)KEHUS
uccinenonatensi. OCHOBHOE BHHMAaHME YJI€JI€HO HCTOYHMKAM M MeToJaM cOopa JaHHBIX, BKIIIOYas
oubnuorpaduyeckne 6a3bl JAHHBIX, HAyYHbIE COLMAJIbHBIE CETH, aBTOMATU3MPOBAHHBIE CHUCTEMBI U
w1aTOpMbl CAMOPETHCTPALMU W BepUUKAIMH JAHHBIX. Takke aHATH3UPYIOTCS IPEUMYIIECTBA
co3nanus 1M(poBbIX Mpoduiel, Takue Kak MOBBIIIEHHE BUIMMOCTH YYEHBIX, YIPOIIEHUE Ipolecca
OLICHKM Hay4HOH JeATeNbHOCTH M CTUMYJUPOBAHUE COTPYJHMYECTBA M OOMeHa 3HaHUAMU. B
3aKJIIOYEHHE MOAYEPKUBAETCS BaXKHOCTh IIM(DPOBU3ALMN HAYKU M POJIb LHUGPOBBIX Npoduieit B 3Tom
porecce.

Beenenue

B snoxy mudpoBu3zamm Hayka He OCTaeTCs B CTOPOHE OT TEXHOJIOTUYECKUX U3MEHEHUH. OaHUM
U3 KJIIOUEBBIX aCIIEKTOB COBPEMEHHBIX HAyYHBIX UCCIIEJOBAHUM CTal0 co3AaHue HU(POBBIX Mpoduien
YUEHBIX. DTU NMPOQUIU TTO3BOJISIOT HE TOJIKO OTCIEKUBATH HAYUHYIO JIEATETLHOCTh UCCIIEA0BATEICH,
HO U CIOCcOOCTBYIOT Oosee 3¢ (deKTUBHOMY OOMEHY 3HAHUSMHU, COTPYAHMUYECTBY M MOBBILICHUIO
IIPO3PAaYHOCTH HAYUYHBIX JOCTH)KEHUN. B TaHHOM cTaThe pacCMOTPUM COBPEMEHHBIE MOAXO0/IbI K COOpY
HAyYHBIX JAHHBIX U UX POJb B GOPMUPOBAHUU ITUPPOBLIX MPODUIEH YICHBIX.

Hudposoii npodguiib yueHOro: 4ro 310 TaKoe?

[MudpoBoii npoduib y4eHOro MpeAcTaBisieT coOON CHUCTEMAaTH3UPOBAaHHBIM HAOOp MaHHBIX,
OTPaKAIOMIUX HAYYHYIO JEATENBHOCTh M IOCTIIKEHHS HCCliefoBaTelNs. Takol NpoQuiib BKIIOYAET
MyOMUKaluy, TaTeHThl, TPAHTHI, y4acTHEe B KOH(EpPEHIUSAX, a TakkKe Jpyrue BHUAbI Hay4HOU
akTUBHOCTH. OCHOBHOHM LENBIO CO3JMaHHsS IUQPPOBOro mpoduist sBIseTcs OoONerdyeHue IMOMcKa M
aHaiM3a MHGPOPMAIMU O HAYYHBIX JOCTIDKEHUSAX, YTO CIHOCOOCTBYET Pa3BUTHIO COTPYIHHUYECTBA U
00MEHY 3HAaHUSAMHU MEXIY YUCHBIMHU.

MeToanbl cOopa TaHHBIX 115 HH(poBHIX nNpoduei

1)bubnuorpaduyeckne 6a3pl gaHHBIX: OTHUM K3 OCHOBHBIX HMCTOYHHKOB HAYYHBIX JaHHBIX
SBISIFOTCsT Onbmorpaduueckue 0a3bl JaHHBIX, Takke Kak Scopus [1], Web of Science [2] u Google
Scholar [3]. DT pecypcsl MpeaocTaBIsAIOT HHOOPMAIIMIO O HAYYHBIX MyOIMKALUAX, IUTHPOBAHUSAX,
uHAeKcax XupIia 1 IPYyruxX METPUKaX, MO3BOJISIONINX OIIEHUTh HAYYHYIO MMPOYKTUBHOCTD U BIIUSHUE
HCCleI0BaTeNs.

2)Hayunsie conmanbhbie cetu: [lmardopmel, Takue kak ResearchGate [4], Academia.edu [5] u
ORCID [8], cranu Ba)XKHBIMH WHCTPYMEHTAMHM JUIS CO3JaHUS U MOJAJEepkKaHUs HU(PPOBBIX Mpoduiieit
YUEHBIX. DTH CETH MO3BOJISIOT UCCIEA0BATEISIM MyOIMKOBaTH CBOM PabOThI, 0OMEHUBATHCS UIEIMU U
HaXOJWUTh TOTEHIMATIBHBIX KOJUIEr JJIsl CcOTpyAHnWdecTtBa. Kpome Toro, Takue IUIaThOpMBbl
MIPEIOCTABIIAIOT BO3MOYKHOCTD OTCIICKUBATh METPUKH, TAKHE KaK KOJIUYECTBO MPOCMOTPOB U 3arpy30K
pabor.
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3)ABTOMATH3UPOBAHHBIE CUCTEMBI cOOpa naHHBIX: COBPEMEHHBIC TEXHOJOTHH IO3BOJISIFOT
aBTOMATHU3MPOBaTh Ipoliecc coopa AaHHbIX. [IporpammHoe obecrieyeHrne M aarOpUTMbl MAITMHHOTO
00y4YeHHsT MOTYT aHAJIM3UPOBATh OOJbIINE 00BEMBI MH(GOpPMAIMU, U3BIICKAsl JAHHBIC U3 PA3THYHBIX
HWCTOYHUKOB M OOBEIWHSA UX B eIUHBIA npoduias. Hampumep, cucrtemsl, Takue kak Altmetric [6] u
PlumX [7], coOuparoT maHHBIE M3 COIMAIBHBIX MEJWa, HOBOCTHBIX CAMTOB M JPYTUX OHJIAHH-
pECypCoB, OILICHUBAS BIUSHUE HAYYHBIX MyOIUKAIMI B IIUPOKOM KOHTEKCTE.

4)Camopeructpauusi W BepuuKanus [TaHHBIX: BaKHBIM 3J€MEHTOM CO3/aHUS TOYHBIX
uuppoBbIX Npoduiielt SBISETCS BO3MOXHOCTh CAMOPErHCTpalii U BeprU(pUKALUU JAHHBIX YUYEHBIMH.
[Tnarpopmel, Takue kak ORCID, mpenocTaBisiioT UCCIIENOBATENSAM YHUKAJIbHBIE HICHTH()UKATOPHI,
KOTOpBIE OHM MOTYT MCIIOJIb30BATh Ui CBA3BIBAHUSA CBOMX HAYYHBIX JIOCTHIXKEHUUN U MOATBEPIKICHUS
UX TOJUTMHHOCTH [8].

IpenmymecrBa co3nanus uudpoBbix Npoduieil ydeHbIxX

1)[ToBbIIeHHEe BUIUMOCTH U y3HaBaeMocTd: L{udpoBbie MpoQuan MO3BOJISAIOT YYEHBIM CTaTh
0oJjiee 3aMETHBIMU B HAYYHOM cool1iectBe. [loTeHnmanpHbie KOJUIeTH, TpaHToaTeNu U paboToaaTenu
MOTYT JIETKO HalTH HMH(OPMAIMIO O HAYYHBIX JOCTHKEHHSX HCCIEIOBATElNsA, YTO CHOCOOCTBYET
HaJIA)KMBAHUIO KOHTAKTOB M Pa3BUTHIO Kaphephl [9].

2)VnporeHue mnpouecca OUeHKH HaydyHOH AestenpHocTh: L{ndpoBbie mpodumu npeaocTaBisor
O00BEKTUBHBIE METPUKHU, KOTOPbIE MOTYT OBITh UCIOJIb30BAHBI I OLICHKH HAyYHOU MPOTYyKTUBHOCTU
U BIUSAHUS. DTO 0COOEHHO BaKHO MPH PACCMOTPEHHHU 3asBOK Ha TPAHTHI, POJIBUIKCHUH 110 KapbepHOI
JIECTHHUIIE U TTpoBeJeHUM aTTecTauud [10].

3)CtumynupoBanue coTpyaHndecTBa 1 oOMeHa 3HaHusMuU: L{nppoeie npodunm cnoco6CcTBYIOT
Pa3BUTHIO HAYYHBIX CBsi3ed, oOjeryas MOUCK TMOTEHIMAIbHBIX IApTHEPOB [UISI COBMECTHBIX
uccrnenoBannii. OHM TaKKe CIOCOOCTBYIOT OOMEHY 3HAHHMSIMH M ONBITOM, YTO SIBIISIETCSI Ba)KHBIM
3JIEMEHTOM Hay4dHoro nporpecca [11]

3akiaouenue

CoBpeMeHHbIE MOAXOABI K COOpPY HAay4YHBIX JAHHBIX HWTPAIOT KIIOYEBYIO POJIb B CO3JIaHUU
IUGPOBBIX poduieil ydeHbIX. DTH NPOPUIN HE TOJIBKO CIIOCOOCTBYIOT MOBBIIICHUIO BUAUMOCTH U
y3HABa€MOCTH HCCIlie[oBaTelel, HO U O0O0JIerdyaloT TMpoIecC OLEHKU HAyYHOH JesSTENbHOCTH,
CTHUMYJIUPYIOT COTPYIHUYECTBO U OOMEH 3HaHUAMH. B smoxy nudpoBusanmm Hayka cTaHOBHTCS Ooiee
OTKPBITON M B3aUMOCBSI3aHHOM, U co3aHue HU(POBBIX Mpoduiiel YIeHbIX SBISETCS BAXHBIM IIarOM
Ha IYTH K TOMY.
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THE IMPACT OF POWERLIFTING ON HORMONAL
BALANCE IN MEN AND WOMEN

Anvarzhan Rakhmankulov
Powerlifting Coach
Shymkent, Kazakhstan

Annotation

Powerlifting as a strength sport has a complex and multifactorial effect on the human endocrine
system, which requires detailed scientific consideration. This article provides a comprehensive
analysis of the impact of training loads of varying intensity on the level of key hormones, including
testosterone, cortisol, growth hormone, insulin and estrogens, taking into account gender differences
between men and women. Particular attention is paid to the mechanisms of hormonal adaptation of the
body to strength loads, both positive effects (increased anabolic processes, improved metabolism) and
potential negative consequences (hormonal imbalances, overtraining) are considered. Based on modern
scientific research, it is demonstrated that optimally dosed strength loads contribute to the
harmonization of hormonal levels, while excessive training volumes without adequate recovery can
lead to serious endocrine disorders. The article contains practical recommendations for optimizing the
training process, taking into account the hormonal status of athletes.

Keywords: powerlifting, hormonal profile, endocrine system, anabolic hormones, catabolic
hormones, hormonal adaptation, overtraining.

Introduction

Powerlifting as a sport discipline, including three basic exercises - squats with a barbell, bench
press and deadlift - is becoming increasingly popular among athletes of both sexes, which necessitates
a deep study of its impact on various body systems, especially on endocrine regulation. A feature of
this sport is the pronounced strength focus of the training process using maximum and near-maximum
weights, which creates unique conditions for studying the body's hormonal reactions to extreme loads.
The hormonal system plays a key role in the processes of adaptation to strength training, regulating not
only the growth of muscle mass and an increase in strength indicators, but also ensuring recovery after
intense loads, which makes its study especially important for optimizing the training process.

Gender differences in the hormonal background between men and women create fundamentally
different conditions for adaptation to strength loads, which requires a separate consideration of the
effect of powerlifting on the endocrine system in representatives of each sex. If testosterone is the
main anabolic hormone in men, then the balance between estrogens and progesterone plays a
significant role in women, which determines different reactions to the same training stimuli. Numerous

studies demonstrate that powerlifting can have both a positive effect on the hormonal profile,
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stimulating the production of anabolic hormones (testosterone, growth hormone, IGF-1), and provoke
negative changes associated with an excessive increase in the level of catabolic hormones (primarily
cortisol), especially in the absence of adequate recovery between workouts. The relevance of this study
is due to the need to develop scientifically based recommendations for building a training process in
powerlifting, taking into account its impact on the hormonal status of athletes. Of particular
importance is the issue of preventing overtraining and related hormonal disorders, which can not only
reduce athletic performance, but also negatively affect overall health. The article considers not only the
classical aspects of the influence of strength training on testosterone and cortisol levels, but also less
studied issues, such as the impact of powerlifting on insulin sensitivity, estrogen balance and other
hormones that are important for health and athletic performance. The purpose of this work is to
comprehensively analyze the impact of powerlifting on the hormonal profile in men and women,
identify key differences in hormonal responses between the sexes and develop practical
recommendations for minimizing the negative effects of strength training on the endocrine system.
Particular attention is paid to the issues of optimizing the training process taking into account
hormonal cycles, preventing overtraining and maintaining hormonal balance during long-term
powerlifting. The article summarizes the data of modern scientific research, which allows us to get a
holistic view of the complex relationships between strength training and the endocrine system.

The Impact of Powerlifting on Testosterone Levels

Testosterone, as the main androgen hormone, plays a key role in the body's adaptation to
strength training, being a powerful regulator of anabolic processes, muscle growth and increased
strength. Physiological concentrations of testosterone in men significantly exceed those in women (15-
20 times), which explains the more pronounced muscle growth and rapid increase in strength in men in
response to strength training. Numerous studies demonstrate that intense powerlifting training,
especially with heavy weights (85-95% of 1RM) and a small number of repetitions (1-5), lead to a
significant, albeit short-term, increase in testosterone levels in men, which creates optimal conditions
for subsequent muscle growth and recovery. This effect is due to the activation of the hypothalamic-
pituitary-gonadal axis and increased secretion of luteinizing hormone, which stimulates testosterone
production in Leydig cells.

However, with chronic overloads and insufficient recovery between workouts, the opposite
effect is observed - a gradual decrease in basal testosterone levels associated with the suppression of
the hypothalamic-pituitary system. This phenomenon is especially characteristic of periods of intense
competitive training, when athletes work at the limit of their capabilities, often neglecting adequate
rest. A long-term decrease in testosterone levels can lead to a number of negative consequences,

including a decrease in muscle mass, a decrease in strength indicators, increased fatigue, decreased
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libido and even depressive states, which significantly worsens both athletic performance and the
quality of life of athletes.

Women involved in powerlifting also experience an increase in testosterone levels in response to
strength training, although to a much lesser extent than in men. The physiological significance of this
increase is the enhancement of anabolic processes and adaptation to stress, but an excessive increase in
androgen concentration can disrupt the delicate balance of female sex hormones, leading to menstrual
dysfunction, phenotype changes and other undesirable effects. These changes are especially
pronounced in women using pharmacological support with anabolic steroids, which requires special
attention from trainers and sports doctors. Optimization of the training process to maintain healthy
testosterone levels includes several key aspects: an adequate balance of stress and recovery (no more
than 3-4 intense workouts per week with mandatory days of complete rest are recommended),
sufficient sleep (at least 7-8 hours per day), a balanced diet with a sufficient amount of animal fats and
cholesterol (important precursors to testosterone synthesis), as well as minimization of stress factors.
Particular attention should be paid to the periodization of the training process, alternating high-
intensity phases with recovery microcycles, which helps to avoid chronic suppression of testosterone
production. Additional factors affecting testosterone levels in powerlifters are the athlete's age (after
30-35 years, testosterone production naturally gradually decreases), the percentage of body fat (excess
adipose tissue promotes the aromatization of testosterone into estrogens), and the presence of
concomitant diseases of the endocrine system. Regular monitoring of testosterone levels (especially
the free fraction) and associated hormones allows for timely detection of incipient disorders and
adjustment of the training process, preventing the development of serious hormonal imbalances. In the
case of a significant decrease in testosterone in men (hypogonadism), a consultation with an
endocrinologist and consideration of replacement therapy may be required, but the decision on such
treatment should be made strictly individually, taking into account all possible risks and

contraindications.

Testosterone Dynamics in Men and Women after Strength Training
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Effect of powerlifting on cortisol

Cortisol, as the main glucocorticoid hormone of the adrenal glands, plays a complex and
ambiguous role in the body's adaptation to strength training, acting both as a necessary element of the
stress response and as a potential factor of catabolism with chronic increases. An acute increase in
cortisol levels in response to a training load is a physiologically justified reaction that promotes the
mobilization of energy resources (due to stimulation of gluconeogenesis and lipolysis), an increase in
the pain threshold and the maintenance of homeostasis under physical stress. Studies show that
powerlifters experience a significant but short-term increase in cortisol levels during intense training
with heavy weights, which usually normalizes within 40-60 minutes after the end of the load, provided
there is adequate recovery. However, with chronic overloads, typical for competitive periods in
powerlifting, when athletes work at the limit of their capabilities with insufficient time for recovery, a
state of prolonged elevated cortisol may develop, which has a pronounced catabolic effect on muscle
tissue. This is due to the ability of cortisol to activate proteolysis processes (breakdown of muscle
proteins) and simultaneously suppress the synthesis of new protein structures, which creates a negative
nitrogen balance and prevents muscle growth. In addition, chronically elevated cortisol levels have an
immunosuppressive effect, increasing susceptibility to infectious diseases, which is especially
important for athletes during periods of intense training. Gender-specific cortisol responses to strength
training are manifested in the fact that in women, the level of this hormone may be more sensitive to
training stress, especially in certain phases of the menstrual cycle (as a rule, a higher response is
observed in the luteal phase). This is due to the complex interaction of cortisol with female sex
hormones, in particular with progesterone, which can potentiate the effects of cortisol. The imbalance
between the catabolic effect of cortisol and the anabolic effects of testosterone and growth hormone
creates the preconditions for the development of a state of overtraining, which in women can manifest
itself not only in a decrease in athletic performance, but also in menstrual irregularities up to
amenorrhea. To effectively control cortisol levels and minimize its negative effects in powerlifting, a
comprehensive approach is recommended, including several key strategies. Firstly, careful
periodization of the training process is necessary with alternating high-intensity phases and recovery
periods, which helps to avoid chronic stress on the adrenal glands. Secondly, special attention should
be paid to the quality and duration of sleep, since it is during the deep stages of sleep that the most
active restoration and normalization of hormonal balance occurs. Thirdly, nutrition plays an important
role - consuming sufficient carbohydrates after training helps reduce the cortisol response, and
antioxidants (vitamins C, E, polyphenols) can reduce oxidative stress associated with high loads.

Additional methods of managing cortisol levels include the use of adaptogens (such as Rhodiola
rosea, eleutherococcus), which can gently modulate the stress response without suppressing natural

adaptive mechanisms. Relaxation techniques (meditation, breathing practices, massage) have also
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proven effective in reducing chronically elevated cortisol levels in athletes. It is especially important to
control psychological stress, which can potentiate the negative impact of training loads on hormonal
balance - in this regard, consultations with a sports psychologist and mastering cognitive behavioral
therapy methods can be useful. Chronically elevated cortisol levels in powerlifters can manifest
themselves in a number of symptoms, including constant fatigue, difficulty recovering between
workouts, decreased immunity, increased fat deposits (especially in the abdominal area), sleep
disorders, and even depressive states. When such symptoms appear, laboratory diagnostics are
recommended (determination of the level of cortisol in saliva at different times of the day or a daily
urine analysis for free cortisol), which allows for an objective assessment of adrenal function and, if
necessary, adjustments to the training process. In severe cases, a temporary reduction in training loads
or even complete rest for several weeks may be required to restore normal functioning of the

hypothalamic-pituitary-adrenal axis.

Cortisol Changes with Training Intensity
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The Role of Growth Hormone and IGF-1 in Powerlifting

Somatotropic hormone (growth hormone) and its main mediator, insulin-like growth factor-1
(IGF-1), are the most important components of endocrine regulation of adaptation to strength training,
playing a key role in the processes of muscle hypertrophy, recovery after training and metabolic
restructuring of the body. Growth hormone, secreted by the anterior pituitary gland, has both a direct
anabolic effect (stimulating protein synthesis and muscle tissue growth) and pronounced metabolic
effects, including increased lipolysis (fat breakdown) and decreased glucose utilization, which helps
optimize body composition in athletes. Research shows that intense strength training, typical of
powerlifting, causes a significant increase in growth hormone levels, and this effect is most
pronounced when using heavy weights (85-95% of 1RM) with a moderate number of repetitions (5-8)
and short rest periods between sets (30-60 seconds). Physiological differences in growth hormone

secretion between men and women are manifested in the fact that men have slightly higher basal levels
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of this hormone and more pronounced peak values in response to exercise, which partly explains the
more intense muscle growth in men with the same training stimuli. However, women also experience a
significant increase in growth hormone levels in response to strength training, especially during the
follicular phase of the menstrual cycle, when the influence of estrogens creates favorable conditions
for anabolic processes. Interestingly, with age (after 30 years), the natural secretion of growth hormone
gradually decreases, which may partially explain the decrease in the ability to muscle growth in
athletes of older age groups, but regular strength training can significantly slow down this process.
Insulin-like growth factor-1, synthesized mainly in the liver under the influence of growth hormone,
plays a key role in the implementation of its anabolic effects, acting through specific membrane
receptors and activating intracellular signaling pathways responsible for protein synthesis and cell
proliferation. In the context of powerlifting, IGF-1 is of particular importance, since it contributes not
only to an increase in muscle mass, but also to the strengthening of connective tissue (tendons,
ligaments), which is extremely important for the prevention of injuries when working with heavy
weights. The level of IGF-1 in the blood usually correlates with the level of growth hormone, but has
more stable dynamics, which makes it a convenient marker for assessing the overall anabolic status of
an athlete. The problem of decreased sensitivity to growth hormone and IGF-1 during chronic high-
intensity loads in powerlifting requires special attention, as it can lead to a decrease in the
effectiveness of training stimuli and a slowdown in progress. This phenomenon is associated with
several factors, including a decrease in the density of receptors to growth hormone on the membranes
of muscle cells during long-term hyperstimulation, as well as changes in the system of intracellular
signaling pathways. To prevent this condition, it is recommended to periodically change training
parameters (alternating high and medium intensity phases), as well as include periods of active rest or
training with reduced load in the program, which allows restoring the sensitivity of the receptor
apparatus. Optimization of the training process for maximum stimulation of the growth hormone-I1GF-
1 system includes several strategic approaches. Firstly, the use of so-called "metabolic” training with
moderate weights (70-80% of 1RM), high volume (8-12 reps per set) and short rest periods (30-45
seconds) is effective, which creates significant metabolic stress and a powerful stimulus for the
secretion of growth hormone. Secondly, the timing of the training is important - evening sessions
(between 5 and 8 p.m.) are often accompanied by a more pronounced hormonal response than morning
ones. Thirdly, nutrition plays a key role - consuming sufficient protein (especially rich in the amino
acid arginine) and limiting fast carbohydrates for 2 hours after training can prolong and enhance the
natural release of growth hormone.

Particular caution should be exercised with regard to the use of exogenous growth hormone and
IGF-1 in powerlifting, which, despite the potential increase in muscle mass and strength indicators, is

associated with serious health risks. Side effects of such pharmacological support include
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acromegaloid changes in facial features, enlargement of internal organs (especially the heart -
cardiomegaly), the development of insulin resistance and diabetes, as well as an increased risk of
cancer due to stimulation of cell growth. In addition, exogenous administration of these hormones
leads to suppression of their own secretion with the possibility of developing irreversible dysfunction
of the pituitary gland, which makes the athlete dependent on lifelong replacement therapy. Therefore,
in amateur and even professional sports, preference should be given to natural methods of optimizing
the growth hormone-IGF-1 system through competent planning of the training process, nutrition and
recovery.

The Impact of Powerlifting on Insulin Sensitivity and Carbohydrate Metabolism

Insulin as a key regulator of carbohydrate metabolism plays a vital role in the body's adaptation
to strength training, exerting a pronounced effect on the processes of recovery and muscle growth.
Powerlifting, like other types of strength training, has a complex effect on insulin sensitivity, which
can vary depending on the intensity and volume of training, as well as the individual characteristics of
the athlete. Acute strength training causes a temporary decrease in insulin sensitivity immediately after
training, which is associated with the activation of counter-insular mechanisms (increased levels of
adrenaline, norepinephrine and cortisol) aimed at mobilizing energy resources. However, in the long
term, regular powerlifting leads to a significant improvement in insulin sensitivity, which is an
important factor in the prevention of insulin resistance and related metabolic disorders.

The mechanisms of improving insulin sensitivity under the influence of strength training include
several interrelated processes. Firstly, increased muscle mass creates an additional "reservoir" for
glucose utilization, since skeletal muscles are the main consumer of glucose in the body. Secondly,
powerlifting increases the amount and activity of GLUT-4 - transport proteins that ensure the entry of
glucose into muscle cells regardless of insulin action. Thirdly, strength training activates AMP-
dependent protein kinase (AMPK) - an important cellular sensor of energy status, which increases the
sensitivity of cells to insulin. These adaptive changes are especially important for older athletes, who
naturally have decreased insulin sensitivity. Gender differences in the effect of powerlifting on
carbohydrate metabolism are manifested in the fact that women generally have higher basal insulin
sensitivity compared to men, but this difference decreases in postmenopause. Interestingly, insulin
sensitivity in women can fluctuate depending on the phase of the menstrual cycle, reaching a
maximum in the follicular phase and decreasing in the luteal phase. These physiological characteristics
must be taken into account when planning the training process and nutrition of female powerlifters,
especially in preparation for competitions, when precise regulation of weight and body composition is
important.

Practical recommendations for optimizing insulin sensitivity in powerlifters include several key

aspects. The nutrition strategy around training is important: consuming high-glycemic index
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carbohydrates immediately after training helps quickly replenish glycogen stores and enhances the
anabolic response, while at other times, preference should be given to low-glycemic index foods.
Sufficient intake of magnesium (found in nuts, green vegetables, legumes) and alpha-lipoic acid can
further improve insulin sensitivity. Particular attention should be paid to monitoring the percentage of
body fat, since visceral adipose tissue is an active endocrine organ that secretes substances that reduce
insulin sensitivity. Potential risks of carbohydrate metabolism disorders in powerlifters are mainly
associated with the use of pharmacological drugs (especially anabolic steroids and growth hormone),
which can cause the development of insulin resistance. In addition, excessive consumption of fast
carbohydrates in combination with low aerobic activity can neutralize the positive effect of strength
training on insulin sensitivity. For timely detection of possible disorders, it is recommended to
periodically (at least once a year) monitor fasting glucose and insulin levels with the calculation of the
HOMA-IR index, which allows assessing the degree of insulin resistance. If deviations are detected, it
may be necessary to adjust the training process (include moderate-intensity aerobic exercise) and
nutrition (increase the proportion of fiber and unsaturated fats in the diet).

Effects of Powerlifting on Sex Hormones and Reproductive Function

The effects of powerlifting on the sex hormone system have significant gender differences and
are of considerable interest both in terms of athletic performance and in terms of overall athlete health.
In men, intense strength training causes complex changes in the androgen/estrogen balance that depend
on training volume, recovery, and individual characteristics. Short-term intense training stimulates
testosterone production as described earlier, but chronic overload without adequate recovery can lead
to the development of functional hypogonadism - a condition of temporary decreased testosterone
production associated with suppression of the hypothalamic-pituitary axis. This condition is often
accompanied by an increase in estrogen levels due to increased aromatization (the conversion of
testosterone to estradiol), especially in athletes with a high percentage of body fat. Female powerlifters
experience complex changes in estrogen and progesterone balance that depend on training intensity,
body fat percentage, and baseline hormonal status. Moderate strength training generally has a
beneficial effect on sex hormone balance, promoting menstrual cycle regularity and reducing the risk
of estrogen-related diseases. However, extreme training loads combined with low body fat percentage
(often observed during competition preparation) can lead to the development of functional
hypothalamic amenorrhea, a condition characterized by suppression of gonadotropic hormone
production and cessation of menstruation. This condition is associated with a complex interaction of
metabolic, hormonal, and energetic factors and requires special attention from sports physicians. A
particular problem in powerlifting is the use of anabolic androgenic steroids (AAS), which, despite the
formal ban, remains a common practice, especially in the professional environment. In men, long-term

use of AAS leads to suppression of the body's own testosterone production, testicular atrophy, and

129



MesxayHapoaHslii HayaHbIH KypHaT AKAJTEMUK Ne 1 (251) 2024 r.

significant changes in the androgen-estrogen ratio, which may require long-term rehabilitation therapy
after drug withdrawal. In women, AAS use causes even more pronounced negative effects, including
virilization (the appearance of masculine traits), menstrual irregularities, and irreversible changes in
voice and physique. These effects are due to the fact that the female body is not evolutionarily adapted
to high concentrations of androgens. To maintain a healthy balance of sex hormones, powerlifters are
advised to adhere to several key principles. First, it is necessary to avoid chronic overloads and ensure
adequate recovery between workouts, since it is the lack of recovery that is the main cause of disorders
in the hypothalamic-pituitary-gonadal axis. Second, it is important to maintain a healthy percentage of
body fat (at least 10-12% for men and 18-20% for women), since adipose tissue plays an important
role in hormonal metabolism. Thirdly, attention should be paid to consuming sufficient amounts of
dietary fats, especially saturated and monounsaturated fats, which are precursors for the synthesis of
steroid hormones. Particularly useful in this regard are eggs, fatty fish, nuts, olive and coconut oil.
Monitoring the reproductive system in powerlifters should include regular assessment of sex hormone
levels (especially when symptoms of hypogonadism in men or menstrual irregularities in women
appear), as well as monitoring body composition. If significant deviations are detected, it may be
necessary to adjust the training process, change the diet, and in some cases, consult an endocrinologist
and consider hormonal correction. Particular caution should be exercised when using any
pharmacological agents that affect hormonal balance, since even small interventions in this finely
balanced system can have long-term negative health consequences.

Conclusion and practical recommendations

The conducted analysis of scientific data and practical observations allows us to conclude that
powerlifting has a complex multi-level effect on the human hormonal system, and these effects differ
significantly in men and women. The positive effect of moderate strength training is manifested in the
optimization of the anabolic hormonal profile (increased levels of testosterone, growth hormone, IGF-
1), improved insulin sensitivity and maintenance of the balance of sex hormones. However, with
excessive loads without adequate recovery, these beneficial effects can be replaced by negative
changes, including an increase in catabolic hormones (especially cortisol), the development of insulin
resistance and dysfunction of the reproductive system. Of particular danger is the state of overtraining,
which is accompanied by profound hormonal disorders and requires long-term recovery.

For male powerlifters, the key recommendations for maintaining optimal hormonal balance are:
1) adherence to the principle of periodization in the training process with alternating phases of high
intensity and recovery; 2) Monitor testosterone and cortisol levels if signs of overtraining appear; 3)
Maintain a healthy body fat percentage (10-18%); 4) Ensure adequate intake of dietary fat and
cholesterol; 5) Optimize sleep patterns and stress management. Particular caution should be exercised

with regard to the use of anabolic steroids, as their use may lead to irreversible changes in the
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endocrine system. For female powerlifters, recommendations include: 1) Carefully monitor the
regularity of the menstrual cycle as an indicator of hormonal health; 2) Avoid extreme decreases in
body fat percentage (not below 18-20%); 3) Take into account the phases of the menstrual cycle when
planning the training load (reducing intensity during the luteal phase if necessary); 4) Ensure adequate
intake of calories and nutrients, especially iron and omega-3 fatty acids; 5) special caution with regard
to any hormonal drugs, including oral contraceptives, which may affect athletic performance and
adaptation to exercise.

General recommendations for all powerlifters include the need for regular medical examinations
with assessment of the hormonal profile (especially when preparing for competitions), development of
an individual nutrition plan taking into account training goals and metabolic characteristics, as well as
the formation of a healthy attitude to athletic performance, excluding the use of dangerous methods of
increasing performance. It is important to understand that achieving maximum strength indicators
should not be achieved at the expense of health, but through optimization of the training process,
recovery and nutrition, taking into account the individual characteristics of the hormonal system.

Prospects for further research in this area are associated with the development of personalized
approaches to the training process taking into account the genetic characteristics of hormonal response,
the creation of more accurate methods for monitoring the state of the endocrine system in athletes and
the study of the long-term effects of powerlifting on hormonal health in different age groups. Particular
attention should be paid to studying the possibilities of non-drug correction of hormonal disorders in
athletes through changes in training parameters, optimization of nutrition and the use of natural
adaptogens.
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