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KA3IPI'I 3AMAHI'BI TEXHOJIOTI'UAJIAP ’)KOHE K¥PbBIJIBIC CBIJIAK
KYMBICTAPBIH MEXAHUKAJIAH/BIPY

Monmaee Capcenoex Anuaxoapoeuu, m.2.0., npogeccop

Kumapoea Tinekmec Hcamaiikpizol, macucmpaum,

Koneip xan amvinoaewl

bamuic Kazaxeman acpapnvi-mexnuxanvix ynueepcumemi, Opan K., Kazaxcman

AngaTna. Makanajga chlUlaK >KYMBICTAPBIH OPBIHIAAY KE31HIEeTT MEeXaHUKAIAHIbIPY/IbIH HET13T1
apTHIKIIBUIBIKTAPBI, COHAAN-aK apHaiibl MEXaHUKAJIBIK >KaOABIKTHI KOJJIaHY €peKIIeTIKTEPl Kapasbl.
Keiibip Ka3ipri 3amMaHfbl ChUIAK arperaTTapbIHBIH THIMALIITIH CAJIBICTBIPY JKOHE Taljay KeNTipijreH.
Kyprak KypbUIbIC KOCHajapblH KOJAAHYABIH MEXaHUKaJaHIBIPbUIFAaH TEXHOJOTHSICHL  opJiey
KYMBICTaphl CaJachIHIAFbl JKEKEe JKOFapbl OUTKTI cama Oonbim TaObutagel. OHBIH THIMIUTIT
MEeXaHHUKAJIaHBIPBUIFAH KOJIJaHy TOCUIIHE apHaJIFaH apHaibl Koclaiap/bl jKOHE oJapbl KOJIJaHyFa
apHaJIFaH apHaibl KaOJBIKTHl KOJAAHYMEH alKbIHAAaabl. JKYMBIC camachlH apTTHIPYIbIH MaHBI3/IbI
(hakTOphI jKaHA TEXHOJOTHSIAPAbI NakJalaHaThIH KYPBUIBIC KYMBICIIBUIAPBIHBIH OUTIKTUII OOJIBITT
TaObUIABI.

Tyiin  ce3gep: cbUIaK JKYMBICTAaphl, CBUIAK arperarbl, CbUIAK >KYMBICTAPBIHBIH
MeXaHUKaIaH b PBUIFaH TEXHOJIOTHICHI, THIMALIIK, eHOCK OHIMAUIITIH apTTBIPY

Kipicne

Ceutay KYMBICTapHbI KOJIMEH, KapThuIait MeXaHUKaTaH bl PbUIFaH KOHE
MeXaHUKaIaH/bIPbUIFaH TOCUIEPMEH OpbIHAATYbl MyMKiH. OCbl MakcaTTap YIIiH SpTYpil KOJ >KoHe
MeXaHHMKaJIaHbIPBUIFAH Kypall, COHAai-aK op TYpJii arperarrap Kojaaanbuiasl [1].

Chutakrap sl MEXaHUKAJIaHIBIPBUIFAH, SFHA MAllMHAMEH JXary KbICKa Mep3iMmjie OapibIK OeTTi
ChUIAK KypaMbIMEeH Oipkenki »xabyFa, al oJaH opi KaxkeT Oosca, op TYpii KOJ acmanTapbIHbIH
KOMETIMEH - OpHEKTI OUTIKIIEeNep/iH, IIMaTeIbJAepiH, KEYeKTep/liH >KOHE T.0. KeMeriMeH OeTTiH
(bakTypachlH KaJablITACTBIpyFa MyMKIHAIK Oepeni. berrepi MyHnait eHaey KaOblpraigapablH ycak Teric
00JIMaybIH KAachIpyFa >KOHE OJlapFa ACTETUKAJIBIK JKOHE TapThIMABI JKOHE Oipereill ChIpTKbl KOpiHIC
Oepyre MyMKIHJIK Oeperi.

MexaHMKaJIaHJBIPBIIFAH ChUIAK - OyJ1 9p Typil OeTTepAl eHJeyre MyMKIHIIK OepeTiH, aTan
aifTkaHda, yi-KalmapAplH KaObIpramapbl MEeH TeOeciH, eCik HeMece Tepe3e EHICTEpiH, COHIIK
apkayiap/ipl, FUMapaTTap/IblH KacOeTTEepIHIH CHIPTKbI KaObIprajlapblH jKOHE Tarbl OacKanapAbl ©HJIeyre
MYMKIHJIIK O€peTiH Chljay KYMBICTapbIH OpbIH/IAY Ke3iHaer: aMOe0an 3aMaHayu Tocil.

Heri3ri 6esqiM. MexannkanaHAbIpbUIFaH TEXHOJOTHUSIIAP ChUIAYBI OpBIHAAY Ke3iHjae OyriHie
epITIHIIePl KOJIMEH KaFyAbl OIpTIHIEN BIFBICTHIPAAbl. ByJl OCBI )KYMBICTapIbIH OipHEIIe MaHbI3IbI
apTHIKIIBIIBIKTAPbIHA OAMIaHBICTHI, OJIAP/IBIH apachiHIa 0aCThl OACKIMIBIKTAP/IbI aTall OTY KepeK.

1) Xorapsl enimainmik. KaOwsipramapabl MeXaHUKaNaHABIPBUIFAH ChUIAY OHIMAUIIT KOJ
TOCUTIHEH KeM JIereHJie 2 ece >KOFaphl JKOHE KapTbUlall MeXaHUKalaHJbIpbUIFaHHAH 1,5 ece >KoFapbl
exeHiri gonenaeHdi [1].

2) JKary camacel. CplmaK «anmapaTTapbl» epiTIHAIHI OAETTErl IIeMIIINeH HeMece
mebepxaHaMeH 0OsyIaH oMjieKaiiia OipKenki )KoHe camaibl eTill canajabl. bactankeina 6eti Oipkenki
OOJIBITT IIBIFANBI JKOHE JKEKENETeH JKarjaiylapJla aBTOMATTaHABIPBUIFAH JKYHEIepMEH Je IXKy3ere
acbIpyFra OOJIaThIH KIIITipiM TY3eTyJep/i FaHa Tajarl eTei.

3) Heri3i Oap epiTiHIIHIH HEFYpJbIM OepiK TIpKEeCYiHIH Ty3ulyl. EpiTiHAIHIH MeXaHHUKaJbIK
TOCUIMEH OETKE COFY SHEPTHUACHI 70Yip >KOFaphl, all OyJI 3 Ke3eriHjae epiTiHIiHIH 0eTKe aJre3usChiH
apTTHIPATIBL.

4) Enlex eHIMIUIr >KoFapbl OOJFaH Ke3[€ CaJbICTRIpMalibl TYpPAE a3 IIBIFBIHIAP.
MexaHuKanbIK xaOabIKThl MaiianaHa OTHIPBIN, KOCMaHbl Oip Me3ruiae OipHelle agaM TYCipe ajlajbl.
MyH7ail eHIMAUTIKKE KOJIMEH KOJ JKEeTKi3y YIIIH KbI3METKepJyiep IUTaThiH OipHelle ecere yiFaity
KaxxeT, OyJ1 eHOEKaKbI TeJIey IiH KapKbUIBIK IIBIFIHIAPbIHA KATTHI 9CEp ETeIi.
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5) Ceak HIBIFBICTApPBIH TOMEHJIETY, ce0ebi chbulayapl OeTi MYMKIHIIK OepeTiH xepiepne
HEFYPJIBIM JKYKa KaOaTIieH caiyra 0oJia/ibl.

6) ChutakrapAblH KYHBI CAJBICTBIPMANIBI TYpAE TOMEH, cebe0i MeXaHUKAIbIK KaOJbIKKA
apHAJIFaH ChUIAK €PITIHILIEPIHE KOMBUIATHIH TaJIanTap Oipi3ACHIIpUITeH.

7) Ulnatnanyneiy 6onMaybl. bertepai MexaHUKaNBIK ChUIAy HOTHXKECIHE MYHIAW KaKETTLTIK
KU1 JKOUBLIAIEL.

l-kecre. Fumapar imnnHzmeri kKaObIprajmapablH Tac OeTTepi OOMBIHINA ChUIAYIBIH OPTYPIIi
TYPJEPiH OPBIHAAYIBIH €HOCK ChIMBIMIBLIBIFBI

ChlLnak Op TYpiai TOCUIAEPMEH ChbUIay IKYMBICTAPBIH JKYPTri3yIdiH €HOEK
’KAOBIHBIHBIH TYPi | CHIABIMIBLIBIFEL, aji-car/100 m?
Mexanukaneik | XKaprbliai Komven | KonmMeH (eneHHIH JKasIibl
MEXaHUKAJIBIK aymauel 5 M™% a3 yii-
Kansapaa
Kapamnaiipim - 31,5 455 70,8
JKakcapTeuiran 35,0 53,0 70,0 104,3
JKorapsl canasisl 51,0 75,0 99,0 147

MexaHuKanaHABIPbUIFAH TOCUIAI KOJAAHY JXYMBIC CallachblH apTThIPabl KOHE OHIMJILIITIH
apTTHIpabB, allaiia e3iHiH Keibip epekmenikTepi ae 6ap [3].

1) XKaOabIKThIH XKOFapbl KYHbI (anaiiia xa0apIKThl YHEMI MalijaiaHy Ke31He 01 Te3 OTeNeTl).

2) KypbUIFBIHBIH KOFapbhl OHIMIUIIN Cy MeH Kocmayiapiasl YHeMi Oepyai Tamam erei.
CoHabIKTaH Cy KYObIPBI )KYHEeciHe KOJI )KEeTKI3TeH JKOH.

3) Chutak KocnanapblH JaiiblHay OOWBIHINA YCHIHBIMIAP/IbI KATaH CaKTay KaXeT.

Kasipri yakpITTa yii-KaiimapiaelH enoyip aymausl (5 M? acTam) KesiHe KaObIpFamapisl
KapTbUlall MeXaHHKaJIAH/AbIPbUIFaH >KOHE MEXaHUKAaJaHIbIPbUIFAH ChLIay KU1 KoJaaHbuiaabl. Ocbl
MakKcaTTa ChUIay CTaHIMUIApbI, apHAalbl CYPTY MallMHAJAphI, ChUIAy-INMATIAy arperarrapbl >KoHE
0acka Ja Ka3ipri 3aMaHfbl MEXaHU3M/JIep Naiananbiiaas [1].

Kyprak Kypbuibic KOCHaJdapblH KOJIJAHYABIH MEXaHHKAJaHIBIPBUIFAH TEXHOJOTHACHI - OYJI
KYpbUIBIC 9pJiey JKYMBICTAapbl CajJachbIHJAFbl JKeKe >Korapbl OUTKTI canma. OHBIH THIMIUIIT]
MEXaHUKATAHIBIPBUIFAH TOCUITEe apHAFaH apHaiibl KOCMaNapIbl JKOHE OJIapabl Maiiiananyra
€CENTeNIreH apHaiibl XKaOJbIKThl KOJJAAHYMEH aHBIKTanaabl. Byn perre MamaHJaHAbIpbUIMaraH
Kocrmanapsl 0ap opTypil «OKCIEPUMEHTTEP» YyoJ€ €TUITeH O3IpJeylIiep >XYMBICTBI OpPBIHAAYIBIH
TUIMJIUTITI MEH carachlHa KeMIIik 0epe anmaitast [9].

byrinri TaHma KypraKk KYpBUIBIC KOCTAJapblH KOJIIAHYABIH MeEXaHWKaJTaHJbIPBUIFaH
TEXHOJIOTUSIIAphI YIIIH 3aMaHayH >KabIbIKTap/ibl €yponaibIK OipKaTap eHipyuiiep oap.

Kazipri yakpirra Ka3zakcraH KypbUIBIC HapBIFBIHAA peceidl, HEMIC, TOJSIK JKOHE HTaJbsH
ennipicinia: PFT, Putzmeister, Kaleta, Bunker, M-, Imer xoHe T.0. cbhlIaK CTaHOKTaphl KEHIHEH
YCHIHBUIFaH.

EpiTinai apanacteipy kaOAbIKTapbl MEH Y3JIKCI3 JKYMBIC ICTEWTIH COpPFbUIAP]IBI, COHJAM-aK
KYpBUIBIC MaTepUajIapblH TachbIMallfay >KyHlenepiH eHIipyae kemrdacuibl M-tec HeMic (upmacsl
Oonpin TaObIaAbl. Duo-mix epiTiHAl apanacTblpy COPFBUIAPHI camachl, THIMAUIII >koHE Oacka Ja
napameTpIiepi JKaFbIHaH 0acKa MapKajJapIblH KONTereH MOICIIbICPIHEH achIl TYCEe/I.

Duo-mix-te KoNJaHBUIATBIH KOCApJIaHFaH apajacThIpy OKyHeci arperarThlH IIBIFBIC
OeiKTepiHIH KbI3MET €Ty Mep3iMiH 2-3 ece yiFaiTyra MYMKIHAIK Oepesi, OyJl KOChIMILIa YHEMJIEyTe
23 pyObre colikec Kenemi.

Kypbuibic HapbiFbiHAa Monomix MOJIETIMEH YCBIHBUIFAH €pITIHII apanacThlpy COPFHICHIHBIH
BIKIIIAaM MOJEJIi TaHbIMAJI JKOHE ©31H ’KaKChl KOpceTTi. by TunTeri arperarTa Kyprak KOCIaHbl KOCIIaFa
MkOypien Tuey OonMaiibpl, Kocma e3]iriHeH Terijeni. byn mnaiigamany mnporeciHae kenoip
KHUBIHJIBIKTApFa 9KEIl COFYbl MYMKIH, OYJ1 KbI3MET KOpCeTyIll NepcoHanian oenriii Oip ToxipruOe MeH
OCBI KOFapbl OHIM/I1 KaOABIKIICH )KYMBIC 1CTEY JaFABICHIH TaJall eTe/Il.
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Tyracraii anranna M-Tec MapKaibl KOHIBIPFBUIAP CEHIMAUTIKTIH JKOFaphl JA9PEKECIMEH KOHE
arnarcel3 NaiaagaHyAblH y3aK MEp3IMIMEH CHUIIATTasa bl

M-tec mapkanbl arperaTtapiablH HapbIKTHIK KyHbl PFT, Putzmaster, Putzknecht, Turbosol,
Kraftman cusiktel 6ocekenectep/iiH KYHbIHAH TOMEH 0osabl [4].

Putzmaster, Putzknecht, Turbosol cusKTBI cblTaK arperaTTapblHBIH MapKaiapbl Ka3ipri yakpITTa
03 KaOABIKTAPBIHBIH €CKIPreH MOIU(PUKAMUIAPBIH YChIHAABL. By MapkamapabiH HEri3ri mpooieMach
Kazakcran aymarblHAa CEPBUCTIH >KOHE HIBIFBIC KOCAJIKbI OONIIEKTEpiHIH TOJBIK OOJMaybl OOJBII
TaOBUIAIBI.

Kypbuibic HapeirbIHAaFBl Tarbel Oip 3amaHayun monenb - PFT G5 Super cpuiak MammHachl.
MarmmHa MOyJIbAIK KOHCTPYKIMACH! 0ap, MallMHAMEH TYCIpyre apHailbl apHallFaH KYpFaK KYpbUIbIC
KOCHAIAPBIMEH Y3/iKCi3 )KYMBIC iICTEUTIH KOFapbl ©HIMII, oMOeOarl, MIaFblH KOJIeM Il arperat OOJIbI
TaOBLUIAIBI.

PFT G5 Super cpuiak mamuHace! (1-cyper) xanTapiaH »acajlraH KOCIIaMEH KOJIMEH HeMece
ITHEBMOKOJIIK KOHBIPFBICBIHBIH KOMETIMEH TOJITHIPBUTYbI MYMKIH.

Cyper. 1. PFT G5 Super Mapkainsl cbiiak MalgHachl

PFT GS5 Super cpinak MalmHachlH NaiiajgaHy Ke31Ha1e TopT MaMaHHaH TYPAThIH dKYMbIC
OyBIHBIHBIH THIMJLIIT O1p )KYMBIC aybICBIMBIH/JA MbIHAJJall OHIMJIUTIK MapaMeTpiepine xeteni [2]:
e THIIC epiTiHinepiMeH chllay KyMBICTaphl Kesinge ~ 130-150 m?;
e IIEMEHT epiTiHJiiepiMeH chlIay KyMBICTaphl Ke3inze ~ 150-200 m;
® O3IrHEH TEHECTIPIIETIH ePITIHAUIEPI KOJIIaHa OTBIPHIIN, KYIO €eHAepiH opHaTy Ke3inae ~ 500
M?;
® IIEMEHT-KyM 5KoHe GETOH TapTraiaphlH opHaTy Kesinze - 300 Mm%,
PFT G5 Super cputak MalmmHaCbIHBIH apTHIKIIBUIBIKTapbl MbIHA/IA.
1) MamuHaHbIH MOJIYJIBAIK KOH(UIYpalUsACBIHBIH apKachlHJA arperarTbl TacbiManjgay eTe
OHail, )KeHUI, Te3, Kayimcis3.
2) XKyMbIcTapabl OpbIHAAY KayilCi3AiriH KaMTaMachl3 €Ty YIUIiH epiTiHAl KOCIaHbIH KbICHIMBIH
YHEM1 KOpCETETIH MAaHOMETP CEpHsUIbI TYpAE OpHAThLIaAbl. byl peTTe arperar Kayinci3IiKTiH )KOFaphbl
JICHTeiiH KopceTe/Ii.
3) MammuHanel Oackapy OpraHmapsl ©T€ JPrOHOMHKAIBIK OpHATACKaH, >KaOJIBIKTapIbIH
MaHEBPJILIIIT1 JKOFapHl.
4) PFT G5 Super mammHachl )OFapbl eHOEK OHIMJIUTITIH KaMTaMachl3 €TeIl.
5) ArperaTtbiH OeiIeKkTepi *KOFapbl CEHIMAUIITIMEH *oHE TO3IMAUIIrIMEH epeKIleseHe ],
OapIIBIK KOHCTPYKITUSCHI ©T€ OEpiK.
PFT G5 Super mammnanaps! PFT mapkainsl 6acka MalvHanapMeH apajiac *KyYMBIC iCTeH anajpl.
Byt perte MyHait apTHIKIIBUTBIKTAPIBI aTall OTKEH JKOH.
1) IlHeBMOKeMIK MAallMHACBIMEH Oipiecin >KyMbIC icTey Ke3iHzeri »orapbl THIMILTIK PFT
SILOMAT.
2) MamHaHbl bIHFAMIIBI XKOHE JKEH1UT Ta3anay.
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3) KpI3meT kepceTyaiH KapanaibIMIbUIBIFbI.

4) YKorapsl KOPPO3HUSIIBIK TO3IMILTIK.

Kazipri yakpITTa ChUIAK >KYMBICTAPBIH OPBIHIAY KE3iHIC WHHOBAIMSUIBIK IICHIiMICp maiiaa
OO0JITBI, MBICAJTBI, )KOHJICY dKYMBICTAPBIH POOOTTAp OpbIHAAl anajabl (2-cyperT).

\ 9
Cyper. 2. Cpuiakuisl poOOT KaObIpFaHbIH TiK KipIill OETiHIE KYMBIC ICTeH 11

PoGot karan Oarmapiiama OOWBIHINA KYMBIC iCTEHAl, anm Oip >KYMBIC KYHI IIIIHIE aJaMMEH
canmpicThipragia 10-20 ece kem JKyMbIC icTeyre KaOileTTi, oHTKeHI 01 (QHU3UKAIBIK MIapiiayra
yibipamMaiipl. byl MexaHU3MHIH KYMBICBIH CBUIAK Cajly IMPOLECIHIe KAKETTI Ty3eTylep €HTi3iI, col
apKbUIbI OPBIHIAJIFAH )KYMBICTBIH CaIlachlH XKaKcapTa OTHIPHII, aaM Kalarainaasl [6].

Po0OOT-ChIITaKTHIH MaHBI3bI APTHIKIIBUIBIFBI - YKOFAPBl JKYMBIC JKBUIIAMIIBIFBl JKOHE Carlajibl
TYHKUTIKTI HOTHXKe. POOOT-ChITAKIIBI carackl KaFbIHAH OPTYPJIi CBUIAK KOCTIAJIAPBIMEH KYMBIC iCTEH
anansl [2].

Kabbipransiy Teric etine pobot Tek 1 carar iminze Fana 90 M? ChINaK camybl MyMKiH. AT 1
KYMBIC 8 caraTThIK KyHze 750 M? eifiH eryieyre KabineTTi, al afaM coll yaKeITTa 25 M2 apTHIK eMec
eHJieyre KabuieTTi. POOOT-CchUIaKIIbl CypaHbICKa M€ YJIKEH OUIKTIKTE /i€ maiiiaJaHblIybl MYMKIH.

KopbiTa aiiTkaHga, ChIIAK JKYMBICTAPBIH MEXaHMKAIAHIBIPY OHIMIUTIKTI €9yip apTThIpajsl
KOHE JKYMBIC CaIlachlH apTThIpajbl. BYTiHTI TaHIa KYPBUIBIC dKYMBICTAphl HAPBIFBIHIA TYpPJi THITETI
KOHE MapKallbl ChUIAK arperarTapblHbIH CaHbl KOIl. OpOip HAKThI JKaFAaia HeFYPJIbIM THIMII KaHOai
na O1p arperarTsl TaHJIay, OCHI cajaJarbl MaMaH YIIiH, COHJai-aK O0enrit 6ip ToxipruOeci KoHe ChUTaK
YKYMBICTApPBIH OPbIH/IAY JAFABICHI 0ap KbI3METKEP YIIiH MaHbI3/IbI )KOHE KOJANIbI MIH/ET.
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KA3AKCTAHHBIH OHTYCTII'THAEI'T 2KOFAPTFBI AYA TEMIIEPATYPACBIHBIH
TAPAJIY EPEKIIEJIIKTEPI

YCanap Ynoana Mycmagpaxamanxuizor, 2Kexcenéoaesa Anus Kaycubexoena

2eoepadghus dcone mabuzammol NAUOANAHY GaAKyIbMemi, MemeoponocUs HcaHe 2UOPON0US
Kagedpacwl, 2-kypc masucmpaumol, Aimamel, Kazaxcmarn,

2eoepadghus dcone mabuzammol NAUOANAHY aAKyIbMEmMi, MeEMeopon0cUs HCIHe 2UOPONOUS
Kageopacwl, 2.8.x., aza okeimyuvl, Anmamel, Kasaxcman

1

2

Maxkanaga Ka3zakctaHHbIH OHTYCTIK aiimMarbl OoibiHIIa 1950-2022 sxpuigap apajibiFbIHIA XKa3
alnapbIHAAFRl aya TeMIlepaTypachblHa KEHICTIKTIK-YaKbITTBIK Tajjay >Kypriziami. Oprama xoHe
MaKCHUMaJbAbl aya TEMIepaTypachlHbIH HETI3rl CTAaTUCTHKAIBIK CHIIaTTamMajapbl E€CEITeNill,
ACKTPEMaJIbbl JKbUIbI JKOHE IKCTPEMAJIb/Ibl CYBIK XKbUIJAp KAaTaloTbl KYPbUIIbI.

KazakcranHblH OHTYCTIK aiimarbl OoiibiHIIa 1950-2022 sxpuigap apanbIFbIHAAFRl SKCTPEMAIIbI
KBUIBI  JKQHE HKCTPEeMall[ibl CAJIKbIH JKbUIAp KaTalorbl KypacThIppliblll, 21 facelppaH Oacrtan
HKCTpEMAIIIBI JKBUTBI KbUIIAP OACHIM OOTFaHBI AKBIHIAIIbL.

Tyiiin ce3mep: aya Temmeparypachl, aHOMaJlusi, OpTallla KBAJAPaTThIK aybITKY, aCUMMETpHS,
AKCIECC, IKCTPEMAJIIbI KBIJIBI )KOHE CYBIK aiiap.

Kipicne

Kazakcran ayMarbIHBIH aNTapIbIKTail YJIKEH OOJybIHA JKOHE IKep OelepiHiH opTypiiiiriHe
OaiiIaHBICTHI aya TeMIepaTypachl Ja 9pTYpPJii MOH/IE ©3repill OThIpabl. Aya TeMIepaTypachl MaHbI3/1bl
METEOPOJIOTHSUTBIK IamMa OOJIFaHIBIKTaH OHBI 3€PTTEY MAaHBI3ABL. Aya TeMIepaTypachIHbIH IIYFbLT
e3repyiHiH mnaiga Oomy xarmaiiblH 3eprreyre Toyencis Memnekerrep Hocrtacteirsl (TMJI) men
HIeTeNIe KONTEereH XyMbIcTap apHausl. bi3miH jkepimi3geri TemrnepaTypaHbl 3epTTEyMEH KOITereH
METEopoJIor-FalbIMIap aiHaIbICThl. bBipiHINI yiIKeH KeseMAeri KOpbITHIHABI 00ibin, 1959 Kblibl
meikkaH A.C. VYremeBTiH penakumsuiaybiMeH «KazakcTaH KIMMaTbl» aTThl MOHOTpadusi OOJbIN
tabbutanpl [1]. KeitinHeH ['mapoMeTKbI3METTIH OeiMIIIEpiHeri MaMaHIap MEH YHUBEPCUTETTIH
FBUIBIMU KbI3METKEPJIEPIHIH JKaH JKaKThl TEPEH 3epTTeyiiepl opblH anFaH. OHbIH imiHae: M. X. baiigan
[2], A.IL. Arapkosa [3], JI.H. Komuccaposa [4] sxoHe T.0. by 3epTTeynepaiH COHFbI MaKcaTthl - aybul
[IapYyallbUIBIFBl, YHEPreTHKa, TPAHCHOPT JKOHE KYPBUIBIC WHAYCTPHSCH CEKUIII SKOHOMHKA
CEKTOpPJIApbIH KaXKeTT1 aKMapartiieH KaMTaMachl3 ety Oonbin Tadbuiaasl. [I.A. Iens, B.I1. 3opuna, A.B.
[Tonos [5] aya TemnepaTrypachlHblH ipi aHoManusuiapbiH (AT), onapaplH e3reprimririne 0alIaHbICThI
omakTapslH 3eprreni. Kasipri kezne B.I'. Canbhukos, I'.K. Typynuna, C.E. Ilonskosa [6] xoHe ne
Oacka nma sxac rampiMaap KazakcraH aiimMarblHIaFbl aya TEMIIEPAaTypachIHBIH ©3TEpICIH 3epTTey/e.

3epTTey TakKbIpbIOBIHBIH ©3€KTLIIr: Aya TeMmepaTypachl — ayaHbIH XbUIbIHY JEHIeii, aya
paifbl MeH KJIMMaTKa, aJlaM JeHCayJbIFbl MEH €l SKaHOMHKACBIHA 9Ccep €TEeTiH HEeTi3ri MeTeolama.
Kazipri ke3ne aHTPONMOreHAIK OCEepAiH HOTHUXKECIHJE OpbIH ajfaH FajlaMJbIK JKbUIBIHY IpoLEeci
KAapKbIHABI OpbIH anmyna. OcblfaH OalIaHBICTBI €TIMI3JIIH OHTYCTITIHJE aya TeMIIepaTypachbIHbIH
e3repyi aTapiblKTail Oaiikantyna.

3epTTey JKYMBICBIHBIH MakcaTthl - KaszakcrtaHHbH OHTYCTITiHAE 1950-2020 )k, Ka3
ME3TUTIHACTI JKOFapFbl aya TEMIIEpaTypachlHbIH ©3Tepy epeKIIEeTKTepiH alKbIHIAy >KOHE 3epTTey,
KOFapFbl aya TeMIIepaTypachIHBIH aHOMAJIbI KBUITAPbIH KaIBINTACTHIPATEIH MaKpPOIUPKYIISIIHSITBIK
KaFIalIapblH aHBIKTay, SKCTpEMalJbl aya TeMIIepaTypachlH KaJbINTACTBIPATBIH CHHONTHKAJIBIK
Karganaapabl Tanaay.

3epTTey HBICAHBI

KazakcranusiH oHTycTiri - Kazakcran PecmyOmukachkl KypaMbIHAAFBl 1pi SKOHOMUKAIIBIK, -
reorpadusuislk aitmak. Kypambina XKamObin, Typkictan sxoHe KpI3butopaa o0GnbIcTapsl Kipei.
AynaHHBIH KIMMATTBIK KaFaainapsl, skep OenepiHiH OipKenKi eMecTiri (Iei Tay aijibl XKoHE TayJIbl)
KOHE CHJIK OOWBIHINIA Y3aK ayJaHfa CO3BUIBIN JKaTyblHAa OaiylaHpicThl. Kimmmar —alKbiH
KOHTHMHEHTAJIBUIBIKIIEH cunarrtanagsl. KyH MeH TyHHIH, a3 OeH KbICTBIH TeMmIeparypa
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epeKLIENTiHeH KOHTHHEHTANABUIBIKTBIH JKOFapFbl eKeHl KepiHemi. Oprama TOyJiKTIK —aya
temreparypacbl 0° C-TaH >KOFapbl, *KbUIBI KE3€HHIH Y3aKThIFbI OOJBICTBIH CONTYCTIK Oemirinae 250-
neH oHrycTtirinae 320-ra neitin aybITKuAbl. JKazma GapibiK Kepje BICTHIK, oTe Kyprak. OpTtama aya
temreparypacbkl 23-28°C  apasbIFbIHIA, all MaKCHUMaJbJbl OpTamia aya Temmeparypackl 29-36°C
oomazpl [7].

3epTTey MaTepuaaapbl MeH dicTepi

KazakcranuelH OHTYCTIriHAe opHanackan JKamOwui, IlleiMkent, Typkicran, Kei3suiopia,
[ipik PaGar, Apan craHmusiaapsl OOWBIHINIA aya TEMIIEPAaTypachIHBIH Tapally epeKIIeIiKTepiH
aiikpiHgay ymrH  1950-2022 xpuigap apanbIFbIHIAFBI  JKa3  ME3TUIHIH —oprama  aiulblk — aya
TeMIeparypachl anbiHAbl. JKYMBICTBI OpbIHAAY OapbIChIHIA METEOPOJIOTUsiaa OENrili CTaTUCTHKAJIBIK
€CerTey KOHe ipi aHOMAIIUSHBI aHBIKTAY d/1iCTEP1 KOJINAHBLIIBI.

3epTTey HOTHKeJIEP] KIHE OHbI TAJIAY

Bepinren sxymbicta Kazakcranueiy oHTycTik eHipinzeri JKamOwui, IIsimkent, Typkicraw,
Kebutopna, lipik Padar sxone Apan crannusuiapbl OoiibiHmma 1950-2022 xplnagap apaibIFbIHIAFBI
a3 ME3TUIIHICTI aya TEMIEPACHIHBIH Op OHXBUIIBIK OOWBIHIIA Tapaiybl KapacTeIpbuiasl (1,2,3-
KecTelnep).

1-xecre. 1950-2022 »xox. KasakcTaHHBIH OHTYCTIK aiiMarbl OOMBIHIIIA MaychiM abIHIAFbl OpTalia
alnbIK aya Temmeparypacsl, (°C)

Topr, °C

Cranuus 1950- | 1960- 1970- 1980- 1990- 2000- 2010-

aTaysl 1959 | 1969 1979 1989 1999 2009 2022

JKamObu1 20,6 22,1 22,4 22,6 23,0 23,6 23,9 22,6
IIsivMieHT 22,8 23,5 24,1 24,5 25,8 24,5 25,0 24,3
Typkicran 25,2 26,0 26,0 25,9 27,0 27,0 27,9 26,4
Kp3bu1opia 24,0 24,7 25,3 25,4 26,5 26,1 27,7 25,7
[Tipik Pabat 24,5 26,3 26,1 26,4 27,2 26,8 28,3 26,5
Apan 23,1 23,0 24,1 25,1 25,9 25,1 26,1 24,6

Oprama

1-xecrene kepcerinrenneit, 1950-2022 xox. KasakcTaHHBIH OHTYCTIK aiiMarbl OOIBIHIIA
MaychIM alibIHAAFbl OpTAllla ailsIbIK aya TemIiepaTrypachl kepceTiireH. CtaHuusuiap OoHbIHIIA OAPIIBIK
OHXBUIJIBIKTAap/ia aya TeMIIepaTypachlHbIH ©CKEHIH Kepyre Oojaabl. MaycelM aiiblHAaFbl OpTalla aya
TeMIepaTypachiHbly skoraprbl MoHI Llipik-Padat cranmmscer (26,5°C) men TypkicTaH cTaHIUSCHIHA
(26,4°C) caii kence, Tomenri Moui XKamObL1 cTannusceinga (22,6°C) GaiikanraH.

2-xkecre. 1950-2022 xok. KazakcTaHHBIH OHTYCTIK aiitMaFbl OOMBIHIIA ITLUIE allbIHIAFBI OpTAallla
ailnibIK aya Temneparypacsl, (°C)

Topr, °C
Cramus | 1950- [ 1960- [ 1070- [ 1980- [ 1990- [ 2000- [ 2010- [
ataybi 1959 | 1969 | 1979 | 1989 | 1999 | 2009 | 2022 pratia
HKam6b11 233 | 241 | 252 | 257 | 252 | 253 | 26,0 25
HIeiMKeHT 26,1 25,6 27,1 28,0 27,6 26,5 27,9 27

Typkicran 28,5 28,0 28,0 29,2 28,5 28,5 29,6 28,6
Ksi3p110p 12 26,1 26,4 27,6 28,1 27,4 27,7 29,3 27,5
[ipix Pabat 28,1 27,6 29,4 29,7 28,9 28,9 30,3 29,0
Apan 25,6 25,6 26,9 28,4 27,2 27,1 28,5 27,0

2-xkecreze kepcerinrenaei, 1950-2022 xox. KazakcTaHHBIH OHTYCTIK aiiMarbl OOMBIHINA THITIAE
allbIHaFrbl OpTalla ailsIbIK aya TeMIeparypachl KepceTinreH. bepuireH wmomiMertep OoifbIHINIA,
emvkent, Typkictan, Illipik Pabat cranumsiapeinga 1960-1969 omxbUIIBIKTa oOpTama aya

10
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TeMIepaTypackl ToMeHe, oaan keiin 1970-1979 onxpinapikran 6actan 1990-1999 omxbuIaBIKTapFa
neiiin eckeH. XKamoObu1, Kpi3pimopaa, Apan cranuusuiapsel OoibiHIna 1980-1989 omXbLIABIKKA ACHIH
aya TeMmIeparypachl ©cCKeHi Oaikammbl. AnTel craHius OovbiHmA 1990-1999 omXbpUIIBIKTA aya
TeMrieparypacbl TemeHzaeren Oosica, 2000-2009 omxkbuinbiKTa e3repicciz Oosran. Illinae albIHBIH
opTaia aya TeMrneparypachiHbiH Kaita ecyi 2010-2022 oHXbUIABIKTa OANKAIIB.

3-kecte. 1950-2022 »xox. Ka3zakcTaHHBIH OHTYCTIK aliMarbl OOMBIHIIIA TAMBI3 aifbIHIAFBI OpTaIIa
alnpIK aya Temmeparypachl, (°C)

Topr, °C
Cramws | 1950- | 1960- [ 1970- [ 1980- [ 1990- [ 2000- | 2010- [
ataybl 1959 | 1969 | 1979 | 1989 | 1999 | 2009 | 2022 | “PTAM@
HKamo6b11 218 | 21,1 | 227 | 238 | 234 | 239 | 241 23
[1IbIMKEHT 247 | 243 | 253 | 258 | 259 | 259 | 265 255
Typkicran 264 | 260 | 260 | 265 | 265 | 273 | 279 26,7
Kpssuiopna | 239 | 239 | 247 | 248 | 253 | 262 | 26,8 25,1
Ilipik Pa6ar | 254 | 252 | 254 | 264 | 272 | 273 | 215 26,3
Apan 241 | 235 | 240 | 250 | 249 | 261 | 262 24.8

3-kectene kepcerirenaeit, 1950-2022 xok. KazakcTaHHBIH OHTYCTIK aiiMarbl OOMBIHIIIA TaMBI3
afibIH/IaFbl OpTAallla AMJIBIK aya TeMIepaTypachl KOpCeTUIreH. TambI3 alblHIa OapiiblK CTaHIUS
OolibIHIIa aya TeMIlepaTypachlHBIH COHFBI OHXKBUIJBIKTA JKOFapbUIaraHbl Oaiikamran. 1960-1969
OHXBUIJIBIKTa OpTallla aya TeMIleparypackl OapiiblK CcTaHius OoiibiHmIa ToMeHaereH. COHFBI 5
OHXBUIJIBIKTa OpTallla aya TeMIIepaTypachl aiThl CTaHIUSA OoibIHIIA eckeHi Oaikamapl. Tamsbi3
aiipiaa, TypkicTaH CTaHIMACHIHIA OpTallla aya TeMIIepaTrypachl KOFapbl, sfrHH 26,7°C OoiraH.
Temenri moni XKamObi1 cranmmsiceiaaa (23,0°C) TipkenreH.
3epTTenin OThIPFaH Ke3€H YIIiH aHOMallus TaHOaIapbIHa CalbICTRIPY KYPriziimi (4-kecTe).

4-xecte. KazakCTaHHBIH OHTYCTIK aiiMarbl OoibIHIIA 1950-2022 xpuinap apalbIFbIHAAFEl OH
YKOHE TepiC aHOMAJUsIIap JKaFaaiiap caHbl

Aitnap
CraHnus -
MayChIM HIUIAE TaMbI3

ATaybl

N+ N- N+ N- N+ N-
JKamObL1 38 34 40 32 38 34
IIbiMKEHT 36 36 36 36 36 36
Typkictan 36 36 36 36 35 37
Ke3emmopaa 35 37 36 36 34 38
[ipik Pabat 35 37 20 52 45 27
Apai 35 37 37 35 30 42
JKAJITTBI CAaHBI 215 217 205 227 218 214

4-xecTene KOpPCETUITeHIIEH, 3epTTeNreH JKbuiaapna Kas3akCTaHHBIH OHTYCTIK aiMarbIHIa
opHanackan Kpseuiopaa, Illipik Pabar, Apan craHuusuiapblHAa jka3 MeE3TUliHAe Tepic TaHOabl
aHOMAJIMSUTAp CaHBbl >KOFapbl Oonrad. An JKaMObuT cTaHIMSCHIHIA YII aii OOMBIHIIA OH TaHOAIbI
aHOMaJIMsUIap CaHbl JKoFapbl Ooinca, LIIbIMKeHT oHe TypKicTaH CTaHIMsIIAPbIHIA OH TaHOAJIbI JKOHE
Tepic TaHOAIBI aHOMAaNUsIIap caHbl TeH OonFaH. Tek TypkicTaH CTaHIUACH OOMBIHINIA TaMbI3 albIH/IA
Tepic TaHOAJIbI aHOMATMSJIAp CaHbl 0achIM OOJIFaHbI KOPIH/II.
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Temenne 1950-2022 xpuimapsl  KazakcTaHHBIH —~ OHTYCTIriHAErl a3 — aljgapelHAaFbl  aya
TEeMITepaTypaChIHbIH OpTallla aHOMAJTUSCHIHBIH YaKbITTHIK XKYpici kypici kenaTipiiren (1-cyper).

AT AT
30 y =0,0309x - 1,1273 4,0 y = 0,0515x - 1,8895 y =0,0482x - 1,775
2.0 R2=0,3078 R2=10,7032 R>=0,5587
3,0
1,0
2,0
0,0
N 1,0
-1,0 &
0,0
20 N
-1,0 &
-3,0 i
y =0,0415x - 1,5356 y =0,0308x - 1,1424 -2,0 y =0,0426x - 2,0216
-4,0 R2= 0,5768 R2=04112 30 2= 0,591
e KaMOp1 =~ ====][[piIMKeHT  ====TypKicTaH e Kpi3putopia  ====I1lipik-PaGar === Apan

1-cyper. KazakcTaHHBIH OHTYCTIK aiiMarbl OofibiHIIa 1950-2022 sxbutnap apalibIFbIHIAFEI Ka3
ME3TUTIH/IET] aya TeMIlepaTypachlHbIH OpTallla aHOMAIUSIIAPbIHBIH YaKbITTHIK JKYpici

1-cyper Ooiibiama XamObu1, [lbimMkenT, TypkicTan craHmusuiapel OoibiHma 1950-2022
KBUIAPJAFel Ka3 aiJlapblHIAFbl aya TEeMIepaTypachblHBIH OpTalla aHOMAIHSJIAPBIHBIH YaKbITTHIK
XKYPICIHJIC YIII CTaHIMS OOMBIHINA JKBUIIBIK aHOMaIHS Kypici 0ip-Oipine colikec. 1950-1964 xpuimap
apanbIFeiHIa aHoManus Temenaeret (-2,8°C) 6oiica, 1964-1968 sxpurnapsl ketepiires xoHe on 1,2°C
kyparaH. Keiiinnen 1969-1972 sxpuimapsl Kaiita temenaereH (-3,0°C). Ymr cranuus OoiibiHIIA
KBUIBIK aHOMAJIHSIHBIH, JKOFapiiaraH Ke3eHi on 1973-1998 sxeuimap. EH sxoraprel MoHi [IIbIMKEHT
cranuusicbiHa, 1994 1997 xwinmapra (2,4°C) cait kenemi. CypeTTeH TPEeHH ChI3BIKTApbIHBIH op 10
xbia 0,3-0,4 °C xorapnaranbl OaiikanraH. An Keeuiopaa, Illipik-Padat, Apan crannusuiaps
OoitbiHma  1950-2022 >kpuigapAarbl ka3 — alapblHAAFbl  aya TEeMIEpaTypachlHbIH —opTalla
QHOMAJIMSUIAPBIHBIH YaKbITTHIK KYPICIHAE € YII CTaHIMs OOMBIHINA KbULIBIK aHOMaIM ypicl Oip-
OipiHe coiikec kenreH. 1956-1964 xbuinap apajbIFbIHIA KbUIIBIK aHOMAJUS YII CTaHIMs OoMbIHIIA
temenzered (-2, 5°C) Oounca, 1964-1968 xpuinapsl kerepuireH xaHe on 0,6°C kyparan. KeilinHeHn
1969-1972 xpinmapsl Kaiita Tomenaeret (-2, 5°C). 1974-1978 xvuinapsl xxorapnaran (0,8 °C), 1979-
1981 xbuinapsl aHoManus xypici temenzaered (-1,6°C), 1982-1990 »xpuimapbl KaiiTa »ofapiaraH
(2,0°C), 1991-1993 xpuimapsr Kaiita ToMmenaen (-2,0°C), 1994-2000 xblaaapsl KbUABIK aHOMATHUS
KYpICl KaiiTa KeTepiin, eH *oraprbl MOH 1998 xbuibl Apan craHuusceiHaa 2,6°C O0bII TIPKENI.
2001-2004 xplnmap apaibIFbIHAA aHOMAJMS JKypici Kaita TemenaereH. An 2004 sxpuinan Oacrar
KBUIJIBIK aHOMAJIHS KOFapbljlaFrad. YIII CTAHIIMS OOWBIHIIA KBUIABIK aHOMAIUSIHBIH JKOFapbl MoH1 2021
KbUTbl Apan xoHe Kpizputopaa cranuusinapsigaa 3,1 °C 6onran. CypeTTeH TpeHA ChI3bIKTaphIHbIH 9p
10 xpuiga 0,4-0,5 °C sxorapbliaranbl OaiiKaaraH.

Aya TemrepaTypachlHbIH ©3Te€pTrillTiri YJIKEH KbI3BIFYIIBUIBIK TYABIPaabl. O3reprilTik Keneci
CTaTUCTHKAJIBIK CHIATTaMallapMEH CUMNaTTajaj]bl: aHOMAJWs, OpTalla KBaApATTBIK AayBITKY,
METEOpOJIOTUSIIBIK ~ DJIEMEHTTIH  TapaldyblH  CHMNATTalTBIH  acUMMETpHsl  JKQHE  JKcllecc
kodpduuuentrepi. OpTama aWiablK — TeMmmepaTypaiapAblH CTaTUCTUKANBIK  CHUIIATTaMalapblH
I'.H. YUngacos 3eprreren [8]. 1950-2022 >xpinmap apanbirbiagarsl KamObur, [lIeivkenT, TypkictaH,
[ipik-Pabat, Kei3buopaa, Apan cTaHIMSIIApBIHAAFBI jKa3 Me3TiIi OOWbIHIIA OpTalla YKoHe opTalla
MaKCHMaJ/Ibl aya TeMIIepaTypachlHbIH HETI3I1 CTaTHCTUKAJBIK CHMaTrTaManapel ecenteminal (5, 6-
KecTe).

Kecre 5 - KazakcTaHHBIH OHTYCTIK aliMarbIHIAFbl CTAHIMSUIAp OOMBIHINA Ka3 ME3TUTIHJET1
opTalla ailyIbIK aya TeMIepaTypajapblHbIH CTATUCTUKAIBIK CHITaTTaMalaphl
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Maycbim linnme Tame13
wr| 0 |Cv|As |Ex|T | o |[Cv|[As|Es | T c | Cv| As |Ex

opT opT

Cra"mus T

Kambsr  [22,6| 15| 6,7 [-0,1[-0.1125.1] 1.4 | 5,6 [-03]-02]232]1,3]5,6|-03]-0,8
svkent |24.4] 1,6 | 6502 [-02127.00 1.6 | 5.8 [-0,1[-06] 255 | 1.3]5,1]0,3 [-0,3
Typkicran |26,5] 1,6 | 6,0 |-0202 [28.8] 1,4 [ 4,7 [-0,1[-0.4] 26,7 [ 1,451 0,3 |07
[ipix- 26,71 1,71 62102 (09295 1.6 | 55]-1,0]-03]263 | 1,557 02 0,0
[Pabar
Kesuopna | 25,8 1,71 6,7 0,1 [-08)27,6] 1,6 [ 5,7 0.1 [-02] 251 1,6 [ 630,309
Apan 248] 208201 [-1.0R7.1] 1.7 6.6 [0,0[-05[248[1,7]7.0] 0.4 [0.7

5-kecrere coifikec, KapacTeIpbulFaH Ka3aKCTaHHBIH OHTYCTIK alMarbIHIAFbl CTaHLUSIIAP
ooiipiama  1950-2022  skpuigap — apalbIFBIHIAFBl  JKa3  ME3TUTIHAEC  OpTalla  aiyIblK  aya
TEMIIEpPATypaChIHbIH TapajyblHAa opTalla KBaAparThlK ayblTKy 1,3-2,0 °C apanbirbiHga OouiFaH.
Acummetpus koddduimeHTi OoibIHIIA OapiblK CTaHIMUIapAa KaJbIIThl Tapaily Oaiikaica, Kciecc
K03 punreHTi OapIbIK KapacThIPhUIFAH CTAaHIHMsUIAp/a Teric TeOeli Tapany OaiiKalFaHbIH KOPCeTe .
KapacTeIpbUIFan KbpuIIap apayibiFbiHIarel Ka3akCTaHHBIH OHTYCTIK OHIpIHIC ka3 Me3TUIl OOMbIHIIA
opTalia aiJIbIK TeMIepaTypachIHbIH TapalyblHAa Bapuanus kodddummentrepi 25 % ToMeH O0bIm,
SFHU KapacThIPbUIFaH XKbUTaapaa OapIiblK CTaHIMIIapAa dJIci3 Tapany OalKalFaH.

Kecre 6 — KaszakcTaHHBIH OHTYCTIK aliMaFbIHAAFbl CTAHIMSJIAP OOMBIHINIA jXKa3 ME3TLTiHIET1
opTalia MaKCUMaJb/Ibl aya TeMIIepaTypaTapbIHBIH CTATHCTUKAJIBIK CUIIATTaMaIaphl

Maycbim inge TambI3
vacc| o [As | Es [Cv [Tl o [As| Es [Cv|T, | o [As]| Es | Cv
DKamObL1 29.8(1.6(0.1(-0.5|5.5(32.4/ 1.9 [-0,9] 0.7 15.8|130.9| 1.6 [-0.4] 0.7 [ 5.0
[Ipivkent |30.4(2.1(-0.1|-0.1| 6.9 [33.3] 2.0 (-0.6( 0.2 |16.0|31.5]| 23 (-06]|-0.2| 7.3
Typkicran |34.1(1.4]-0.3|-0.3|4.2|36.4| 1.4 |-0.1(-05(3.8|34.6|1.3|0.3|-05| 3.8

Ke3butoppa | 32.2(1.4(-0.31-0.3[ 4.2 (34.2) 1.9 | 0.3 0.2 ]5.7]132.2]20(0.0] 0.8 | 6.3

Cra"mus T

gg;f' 33.9(1.8(-0.4{0.0(5.3 (369 2.1 |-1.1] 0.0 |5.6|34.0| 1.9 |-0.3]|-06]| 5.7
Apan 31.0(24]00/[-1.0{7.6 (333 22 [-02] 0.0 [6.6[31.2] 23 [-02] 00| 7.4

6-xectere colikec, 1950-2022 >kpurmap apaibIFBIHAAFBI JKa3 Me3rin OOWBIHINA OpTaria
MaKCUMaJIbJbl aya TeMIIepaTypachlHbIH Tapaylybl OOMbIHIIA OpTalla KBaApaTThIK aybITKy 1,3-2,4 °C
apasjbifblHaa OailikanraH. AcuMMeTpus KOI(QQOUIMEHTIHIH Tapalybl MaychbIM alblHIA OapiblK
CTaHLMsIapa oici3  Tapainy, minae aibiHga JKamoObwl, Keibutopna xone  Iipik-Pabar
CTaHIMSUTAPBIHAA KYIITI Tapaiy, ajl Tambl3 aiibiHaa [IIBIMKeHT CTaHIUSACHIHAA KYIITI Tapary OOJFaH.
Okcuecc kodp¢punmentiniy KazakcTaHHBIH OHTYCTIK ©HIpIHAE MaychiM aibl OoibIHIIA Teric Tebemi
Tapanybl, IIUIIE albIHA Tapalybl YIIKIp TeOemi, al TaMbl3 aibiHaa TeK KpI3puiopaa CTaHIUsACHIHAH
6acka O6apIbIK CTaHIMsIIapa Teric Te0eli Tapanybl OalKaFaH.

3epTTenTeH KbUIAaphl apanbirbiHaa KazakcTaHHBIH OHTYCTIK OHIPIHAE a3 Me3riur OOWBIHIIA
opTalla MaKCHUMaJibl aya TeMIlepaTypachlHbIH TapalyblH/a Bapranus kodppuiuentrepi 25 % ToMeH
OOJIBIM, SIFHU KapaCThIPBUIFAH KbUIApaa OapJiblK CTaHIMIIAp/a JJICI3 Tapally OalKasFaH.

AHOMaNBJBUIBIK JKEKE CTaHLusIap OOMBIHIIA eMec, KapacThIpbUIFaH ayJaH OoWbIHIIA
aHbIKTanaabl. Erep KapacTelpblIFaH ayaHHbIH 75 %-/1a aya TeMrepaTypachlHbIH aHOMAJIUSCHI OpTalla
KBaJpaTTHIK aHOMAaUsAAaH orapbl Ooiyica (Oec CTaHLUMSHBIH TOPTEYiHAE), OHJA ail AKCTpeMalbibl
KBUTBI HEMece CYBIK OoJbIn caHanaabl. JKorapeiga ajdplHFaH MOJIIMETTep OOWBIHINA TaHJaIFaH aiMak
YILIH KCTPEMaJIb/Ibl KbIJIbI )KOHE SKCTPEMaJIb bl CAJIKBIH JKBbIJIap aHBIKTAJIBI (6-KecTe).
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Kecte 7 - KazakcraHHbH OHTYCTIK aiiMarbl OoiibiHma 1950-2022 s>xpigap apaibiFbIHAAFbI
HKCTPEMaIbl JKbIIbl JKOHE 3KCTPEMaJIibl CAJIKbIH JKbUIAAP KaTaJIorbl

Maycbim inge TameI3

XK 2C 9K 2C 9K 3C
1977 1951 1983 1950 1976 1957
1988 1952 1984 1957 1984 1958
1990 1953 1989 1959 1999 1960
1994 1954 2005 1960 2000 1963
1997 1956 2015 1963 2003 1969
2001 1964 2017 1964 2008 1971
2005 1972 2018 1967 2010 1972
2010 1979 2019 1968 2012 1974
2012 1981 2021 1969 2014 1978
2014 2002 1972 2016 1992
2015 2003 1994 2021
2021 1999
2022

bapJibirsl
13 | 11 | 9 | 11 | 11 | 10
Oprama anomanust (AT, °C)
2.3 | 2.2 | 2.1 | 2.3 | 2.1 | 2.1

MayceiM  aliblHAa 3KCTpeMalbAbl >Kbulbl 13 aif, oprama anomamusicel 2.3 °C Kypaca,
AKCTpeMajibJbl CAIKbIH 11 aif jkoHe OHBIH opTamra aHomanuscel -2.2 °C  Oonran. Illinge aiipiHna
ACKTpeMallbbl CalKbIH JKbUIHap OaceiM (11 >karmaif), anm oHbIH oprama aHoMamusicel -2.3°C.
DKcTpeMalbibl KbUIbl JKbUIIAPABIH opTama anoManusichl 2.1 °C OoifaH >koHE 9 KbUI TipKENTeH.
TambI3 aiibl OOMBIHIIA SKCTPEMAJIbAbI KbUIbI KbUT 11 KbUIABI KyparaH Oosica, opTalia aHOMaJIusl MoHI
2.1 °C an skcrpemanbapl cankbiH 10 kbU1 OakplIaHFaH, opramia aHoManus MoHI -2.1 °C-re TeH
OoJFaH.

KazakcTaHHBIH OHTYCTIK aiiMarbl OoibIHIIA 1950-2022 xbTgap apadbIFbIHIAFBl SKCTPEMAIIBI
KBUTBI KOHE IKCTPEMAabl CAKBIH JKbUIIAP KaTajmorbl OoMbIHIIa 21 FackIpan OacTtam SKCTpeMall bl
KBIJTBI XKbUIIap OackIM OOIIFaH.
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THE ROLE AND OPPORTUNITIES OF TRANSPORTATION LOGISTICS IN THE
ECONOMY OF KAZAKHSTAN

Aruzhan Bazilova
Master of economy, assistant-lector
Kazakhstan, Almaty

ABSTRACT

Efficient logistics system is an important factor for stable economic growth of the state.
Rational use of transport and logistics capabilities of the country stimulates the rapid development of
related industries and sectors of the economy. In a globalizing world economy and the expansion of
integration processes with the introduction of the Eurasian Economic Union, Kazakhstan is
implementing an ambitious strategic goal of building a competitive economy. In this context, a key
role in achieving these goals must go to efficient transport and logistics system, which should provide
not only a high and efficient transport connectivity in the country, but also the necessary level of
integration of Kazakhstan into the global transport and logistics network.

Key words: Gross domestic product, transportation logistics, cargo transportation.

Main text

The logistics industry is the circulatory system of the economy, ensuring timely delivery of
goods along the entire production chain, from raw materials and equipment to the final buyer. By the
end of 2021, the contribution of the transport industry to the structure of GDP amounted to 6.5%,
reaching 5.26 trillion tenge. Over the year, the indicator has grown by 9%, but has not yet regained the
pre-pandemic level. Then, in 2019, transport logistics produced services worth 5.59 trillion tenge,
providing 8% of GDP.
For comparison: in developed countries, the share of transport logistics reaches 13-14% of GDP.

Contribution of the transport industry to the structure of

GDP, %
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m Contribution of the transport industry to the structure of GDP

Figure 1. Contribution of the transport industry to the structure of GDP

As for cargo transportation, due to the growth of electronic commerce and an increase in the
number of transit flights through Kazakhstan, their volume increased by 1.1%. In total, about 4 billion
tons of cargo were transported. And cargo turnover increased by 1.4% and amounted to 597.2 billion
tons/km. In the total volume of transported the share of goods by road was 82.9%, rail — 10.4%,
pipeline — 6.7%. The potential of cargo transportation by air, sea and inland modes of transport, where
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the volume of cargo transportation is 0.04%, and is absolutely not revealed. However, work is
underway in this direction. For example, it is planned to create a "container hub" on the basis of the
Aktau port in Western Kazakhstan, and by 2025 the growth of container traffic should reach 100
thousand tons. TEU per year. The volume of river traffic will be increased to 3.8 million tons by 2025
[1].

According to an analysis of company Baker Tilly, at the end of 2018, the total area of
warehouses is 4.17 million square meters. Thus, in Kazakhstan, the coefficient of providing the
population with storage facilities per 1,000 inhabitants was 227 sq. m, which is significantly less than
in Europe, where this indicator reaches 420 sg. m. In 2018, there is a shortage of 3PL operators in
Kazakhstan providing a full range of logistics services, especially in the northern regions of the
country [2].

The highest demand at the moment is for warehouses of class "A". Last year, the total volume
of class "A" warehouse space amounted to 562 thousand square meters, of which 426 thousand square
meters are located in the city of Almaty. The share of the cities of Nur-Sultan and Shymkent accounts
for 20.6% and 3.6%, respectively.

The total volume of ""A"" class warehouses, %

W Almaty B Nur-Sultan Shymkent

Figure 2. The total volume of “A” class warehouses in Kazakhstan by %.

The potential capacity of the warehouse market is 7.73 million sq. m. Based on this, it can be
concluded that there is a shortage of high-quality warehouses in Kazakhstan. Large warehouse
complexes in Kazakhstan serve the needs of the domestic market of the republic and do not participate
in servicing transit flows through Kazakhstan, as this is not necessary. The service of transit flows is
limited to container handling at border container terminals and transportation. It is expected that in
Kazakhstan in the coming years, class "A" warehouses will gradually introduce a system of 4PL
services, while class "B" warehouses will begin to introduce a system of 3PL services [3].

Opportunities of transportation logistics in Kazakhstan

Currently, 11 international transit corridors pass through the territory of Kazakhstan. These
are 5 railway and 6 automobile tracks. Thanks to them, the terms of cargo passage and delivery of
goods from Asia to Europe were reduced to 13-15 days. This is 2 times faster than sea transport.
Therefore, delivery through the transit corridors of Kazakhstan is becoming more in demand. Only for
nine months of 2021 in the direction of China-Europe-China transported about 600 thousand units of
TEU, which is 47% more than it was a year earlier. The Belt and Road initiative contributes to the
further development of trade and economic cooperation between Kazakhstan and the leading world
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markets of China and Europe. The launch of new land corridors from Central Asian countries and their
integration into the "new Silk Road" will increase transit flows in the EAEU space. The effect of this
on the national economy, according to modest calculations, will be about 3.5% of GDP growth [4].

But for this, the state needs to eliminate a number of key problems. For example, the level of
corruption. In order to reduce risks in the EAEU space, which includes Kazakhstan, an agreement on
the use of navigation seals has been in force since 2022. Now the state fiscal authorities will be able to
track commodity flows online. It is there, the greatest number of violations is observed today. Due to
the use of navigation seals, the problem of importation into Russia and transit of sanctioned products
from the European Union will be solved [5]. In addition, reducing the level of corruption will reduce
the "gray" turnover goods from China. Also, the introduction of digital technologies makes it possible
to reduce the costs of cargo transportation, which leads to an increase in the profitability of the sector
and a decrease in the prices of goods. Moreover, the economy of our country has the doubled transport
load than in other countries. This is due to the high wear and tear of the existing transport
infrastructure of Kazakhstan. This, also includes the weak development of roadside service, which is
planned to be brought into line with international standards only by 2025.

In conclusion, the prospects of the logistics and cargo transportation market in Kazakhstan are
impressive. This is the expansion of the presence of international-class retail chains, as well as the
active growth of interregional cargo transportation of a domestic nature. For the owners of their own
cargo transport, a period of great opportunities for earnings is coming. The growth of GDP in the
country, progressive exports and growing imports unavoidably lead to the demand for cargo
transportation services.
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"KEP YIJIEPAIH ChIPTKbI KOPIIIAYJIAP APKBLIbI CTAIIMUOHAPJIBIK EMEC
KbLJTY BEPY IIPOLHECCIH 3EPTTEY

Kypmanosa Akmapan bepikkpi3ot
JIL.H.I'ymunee amoinoagzol

Eypazus ynmmulx ynusepcumeminiy
2-Kypc Mazucmpanmol

Kaszaxcman Pecnybnuxacol, Acmana .

AHHOTALIUA

Kbty sHeprusichlH ChIPTKBI KOpIIayjap apKbpUibl Oepy OeiMeneri MUKPOKIMMATTBIH KyiiHe
acep ereTiH Heri3ri GpakTop 6obn TadbLIa AL Bi3/iH eniMi3ie CTalMOHaPIIBIK KbUTY Oepy Iporecinie
KOpIlIay KYPBUIBIMIAPHI apKbUIbI XKbUTY O€py/li ecenTeyAlH MHKEHEPIIK 9ICTepl KEHIHEH YChIHBLIFaH.

Kypbuisic Kbi1y (QHU3MKACBIHAA TYPAKCHI3ABIKTHI €CENKe ally KaKETTUIIr XKbUTy Oepy Xkyieci
yaKpIT OOWBIHINIA ©3repreH Ke3je YH-Kaiapaarbl 1IIKI ayaHbIH TepOeNic aMIUIUTYAAChlH aHBIKTAy,
CBIPTKBI aya TEMIIEPaTypaChIHbIH ©3repyiHe OailaHBICTHI KOpIIAy/Iarbl TEMIIEpaTypa epiciH ecenrtey
XKoHe T. 0. CUSKTBI MaceseNep/l menlyae naiaa 0onaisl.

Tyilin ce3mep: >KbUly IIBIFBIHAAPHI, JKEP YHAI KBUIBITY JKYHeci, XbUIy >KOFaiynap,
KOHCTPYKUHUSIIBIK OETTep, SJHEpErusi YHEMLTIK.

Kipicne

Kazipri yakpITTa agaMaap yakbITiia OOJaThIH KEeKe FUMapaTTapbl Maifanany Ke3iHae >KbUTy
SHEPTUSCHIH YHEMJIEY MaKCAThIHAA Y3LIICCI3 KBUIBITY KEHIHEH KOJJaHbLIa/IbI.

AybICTIaJIBl JKBUTY )KYKTEMECI KaFaalbIH/a MaiaJaHbUIaThIH FUMapATTapIbIH KBUTY PEKUMIH
3epTTey Mocelnenepl )KyMbIcTapaa KapacTeipsiiran [1+8]. 1 cyperre myHnall FumaparTapiarbl iIIKi
aya TeMIlepaTypachIHbIH ©3repy KeCTeci YCHIHBUIFaH.

te,"C
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=
=

a T T T T« T,4

Cyper 1. Ke3ekui KblIBITY pesKHMiHAe NalJalaHbLIATBIH FUMapaTTapaarbl ilmki aya
TeMIepaTypacbIHbIH 03repy Kecreci

I apambik (0<7<7)) umkenepnik >XyHenepiiH KaTbll KalyblH, COHJAN-aK FUMapar
KOpILAyJapblHbIH 1K1 OeTTepiHJe KOHJEHCATTBIH TYCYlH OOJIIbIpMay YIIIH KE3€KUIl >KbUIBITY
KYHECIHIH dKYMBICBIMEH CHUIIaTTaJa/bl.

Il apaneikTa (7, << T,) KBUIBITY JXYWECIHIH KyaThl apTKaH Ke3Je OOIMEHIH KYKTEMECI
nmaiiga Oomaapl. [Iporecc CBHIPTKBI KOpmiayiap apKbUIBI CTAlIMOHAPIBIK €MEC KbUTy OepymMeH
CHUIATTaJIabl.

Il apameik (7, <7<7,;) FUMaparThl ilNIKi aya TeMIEPATYpachl tix KE3iHJE €CENTiK

CTAIIMOHAPIIBIK PeXKUM/IC TaliAanany .
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IV apanbik (7, <7 <7,) on GeiMeHI CaJKbIHAATY NpOLECiMEeH cunartanansl. by kesenmeri

1K1 aya Temreparypachl ti2 - AeH 0acTanksl ti -re AeiiH e3repesi.

Bip Ka6aTThl CHIPTKbI KOpHIAYJIAPAAFbl CTAIMOHAPJIBIK €MeC MKbLIy 0epy mnpoiueciH
TEOPHUSJIBIK 3epTTey

Keneci Oomxammap OoifpiHIIa Oip KabaTThl KOpIIay YIIiH CTallMOHAPIBIK €MEC JKBUTY
OTKI3TIITIKTIH OIp eImeM/1i MoceleciH ey i KapacThIpbIHbI3: bruo kputepuiiinig MoHi 0,1 - neH
100 - re nmeitiH, Macene CHI3BIKTHIK KOWBUIBIMAA KapacTBIPbUIAABI, JKbUTY ©TKI3TIMTIK Kod(QuIneHTi
TYPaKThl, MAaTEPHAIIJIBIH TEMIIEpaTypachlHa TOyesci3 KaObuiaanaael. KaObIpraHblH imKi OeTiHEH 2-1i1i
TUOTET1 HIEKapaJbIK MIAPTTAp JKBUIBITY KYPBUIFBUIAPBIHAH KEJIETIH MEHIIIKTI JXbUTY aFbIHBIHBIH
TYpaKThl MoH1 TYpiHe Oepinesni. ChIpTKbI O€TIHEH 3-KajJaHbIH IMIeKapaJIbIK apTTaphl OCITUICHE/I.

1.1-cyperTe. Oip KabaTTHI KAOBIPFa YIIIiH CTAIIMOHAPIIBIK €MEC JKbLUTY Oepy MPOIECiHIH CXeMachl
YCHIHBUIFaH.
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Cyper 1.1 Bip kabaTTbl KaObIpFa YIIiH CTAIIMOHAPJIBIK EMEC KbUTYy Oepy MPOLECiHIH ChI30achl

Xorapeina KepceTuIreH OoKamMJapMeH — KapacThIpbUIBIIT — OTBIPFAH  IIETKI  €CEeNTiH
MaTeMaTHKaJIbIK TYKbIPbIMBI KeJieci popmaaa 6omaabl:

2
ét—:agé;03x35
or OX
(1.1)
ot
A = 1.2
ax |x:5 q,,c ( )
ot
—/1& o=,z —t) (1.3)
t] o=t (1.4)

MyHarst:

a - Temmneparypa eTKI3rimTik Ko3pduirenti, M2 / c;

O — CBIPTKBI KaObIpFaHbIH KaJIbIHIBIFbI;

A - KaObIpFa MaTepHaJIbIHBIH KbLTY OTKI3MIITIK K03 duiuenti, Bt/(m-°C);

Olc - KOpIIIay KOHCTPYKIMSACHIHBIH CBIPTKBI O€TiHET1 KblTy 0epy Koadduuuenti, Bt / (m-°C);
Tc - KOpILIAyIbIH CHIPTKBI O€TiHIH TeMieparypacsl, °C;

tc — cBIpTKBI aya Temneparypacsl, °C;

Ti - KOpILIAy/IbIH 11IK1 OeTiHIH TemmnepaTypacsl, °C;

Z — KOpIIAyIbIH KbI3y YaKbITHI, CaF;

ti — 1K1 aya remmneparypacsl, °C.

19



MexnyHapoausiil HayuHbil xxypHa1 AKAJIEMUK Ne 3(220) 2023 r.

CanpicThIpMabl TEMIIEpaTypaHbl aHBIKTAyFa aHATUTUKAIBIK Toyenautik B.U. Kosanesckuid, T.
I1. baiikoB kyMbICTapbIHAH aJIbIH]IBI.
OmnbIH Kerneci Typi Oap:

v(X,Z)=1+K-X +g— KD, cos| 1, (L- X)]exp(~2 - Fy) (1.5)

ChIpTKBl  KaOBIpFaHbl ~ KbI3ABIPY YakKbITBIH TaOy ymIiH 1imki OeTiHAeri eJmemcis
TEeMIIepaTypaHbIH MOHIH KaObUIIaMbI3.

Opi Kapail, XBUIBITY YaKbITBIH €CENTEy alTOPUTMI JKOHE >KaKblH AHATUTHKAIBIK OIiCIICH
Y3UIICCI3 KBUIBITY KaFIalbIH/Ia KOpIIAyIap bl KbUIBITYFa KbUTYy SHEPTHACHIHBIH HAKThI IIBIFBIHAAPHI
KENTIpUITeH.

[8] colikec KbI3IBIPY YaKbITBIH aHBIKTAY (hOPMYJIAChl KEIECIICH:

Z = 2&1+ 29
Coq, 1+e
(1.6)
Qx - Kopiuay KypbUIBIMBIHBIH IHAPIIGI METPIH XKbUILITYFA KYMCAIaThIH KbUTy Meumepi, Jix /
M2.

Ke3zekmi puibITy OosiraH Ke3zie 61p KabaTThl CHIPTKbI KOPIIAYJIap/bl XKbIIBITYFa )KyMcalaTblH
KBUTY SHEPTHCHIHBIH YJIECTIK MIBIFBIHAAPH (hopMysia OOMbIHINA aHKBIHIAIIIBL:

Q. —c-p-5-Ar
(1.7)

MyHparst:
C - KYPBUIBIMIBIK MaTepHaAbIH MEHIIIKTI1 KbITY CHIABIMABUIBIFBL, [k / Kr°C;
p - KOHCTPYKIMSHBIH THIFBI3BIFbI, KT / M3; 0 - KYPbUIBIMHBIH KAJIBIHJIBIFbI, M.

ChIpTKBI O€TI CHIPTKBI ayaMeH >KaHacaTblH Oip KabaTThl KOpIIAy KYPbUIBIMBIHBIH KaOaTbIHBIH
TeMIIepaTypachIHbIH 03repyi popMysa OoNbIHIIA OOIbI:

t,-t,, 1 1
AT=05(, 1)t L1, (1.9
2Ry oy«
Rowapm _ i +§ + i
o A a,
(1.9)
KopbITBIHABI
Y3imicri JKBUIBITY JKarIalbIHaA Nai1aaHbUIaThIH FUMapaTTapbIH Kopuiay

KOHCTPYKLHUSJIAPBIHBIH HHEPIUsl IIbIFBIHBI MEH KBI3AbIPY VYaKbITBIH aHbIKTAy VIIIH [IaMaMeH
AQHAJTMTUKAJIBIK TOYEIIUTIKTED aIbIHIBI.

[mki »oHE CHIPTKBI OKIIayJaybl O0ap opTypii O6ip KabaTThl KOpIIayIapAblH SHEPTHUs HIBIFbIHBI
MEH KbI3/IbIPY YaKbIThIH aHBIKTAy OOMBIHINIA 3ePTTEY KYPTi3UIIL.

Y3umicTi  KOHE  Y3UICCi3  JKYMBIC  ICTEWTIH  JKBUIBITY — JKYHENepiHIH  apachbIHIAFbl
allbIpMAaIlIbUIBIKTAp aHBIKTANIbl. Y3UIICTI KYMBIC aTKapaThlH KbUIBITY KYHWECIHIH 3€pTTeY >KYMBICHI
TOJIBIFBIMEH OPBIHIAJIIBI.
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TYPFBIH Y IBTEPIHJIE CY PECYPCTAPBIH YHEM/EY TEXHOJIOTUSICBI

JILE. Epacanoe’, E.b. Kapkenoe*

LT H.I'vmunes amwvindasvr Eypasus ynmmuix ynugepcumemi, Acmana, Kazaxcman
(E-mail: yerzhanov_dye@bk.ru, berdenovich@gmail.com)

Annarna. KongaHeicTarbl TYPFBIH YIUIEpAlI Cy YHEMJEYI TEXHOJIOTHSUIAPMEH KaOJbIKTay
eJIJIer Cy TaNIIbUIBIFBIH KEHULIETIN KaHa KoWMal, KYpbUIbIC CalachlHbIH TYPAKThl JaMybIH KOJAay
YIIIH CTpaTeTusUIbIK MaHbBI3bI Oap. By makamana Kasipri yakpITTa FUMaparTtapia CyAbl YHEMIEY
OOMBIHIIA KOJAAHBUIATHIH IIapajiap KoHe 1MIHAETT KOJDKETIMII, opi opOip aJaMHBIH KOJIBIHAH KEJICTiH
TEXHOJIOTHUS CUIATTaJIFaH.

TyiliiH ce3gep: CapKbIHIBI Cy, CAHUTAPJBIK-TEXHUKAJBIK KOHIBIPFBI, MOJEJBACY, aybI3-CY
IIBIFBIHBL.

Kipicne

BYY nepekrepine coiikec, courbl S50 skpuima Opranblk A3usi CIICPiHIH XalKblH CYy
pecypcTapeiMEH KaMTamachl3 eTy 3,5 ecere asaiinbl skoHe ecemnteyinep OoiibiHna 2025 xblaFa Kapan
CBIHM KOPCETKIIIKe — KbIIbIHA Oip amamra 1,7 Tekiie MeTpre keTyi MyMKiH [1].

T R,
Cyper 1. Cy TanmbuIbIFbI canaapsl
Kazakcranga 2040 >xpuira neifin cy tammbliblFbl 50% >xetyli MyMmkiH. byn typanst KP
9KOJIOTHSI, T€OJIOTUS oHe TaOuFu pecypctap Buue-MUHHCTPI Cepik KokaHUA30B KEHEHTUITeH ajka
OTBIPBICBIHIA aWTTBHL. Byn perre enmiH OapiblK Cy pecypcTapbIHBIH >KapThICBIHA JKYBIFBI Oacka
eNJiepAiH ayMarblHJIa Kajblntacaasl. COHABIKTAH YKIMET pecnyOiMKara Kbl CallblH cy Xioepyni
KamMTaMachl3 €Ty YIIH KepIili eIAep/IiH OuIiriMmeH Keiicyre Maxoyp [2].

Herisri 0eJiim.
1. Ffumapammapowvievl cy mymuiHyosl manoay.

Cy yHemziey KypbUIFbLIApbl FUMapaTTaparbl CyMeH KaOJbIKTay *oHe Cy Oypy KyHenepiHiH
MaHbI3bl 06iri, CoHmai-aK CyAbl YHEMaey Il Oaranay >KyWeciHiH MaHbI3Abl Kypamjaac Oeiri OoJbIm
TtaObutanpl. OnapAblH camachkl CyIbl YHEMJIEY KOPCETKIIITEPIMEH TiKeneW OalnmaHbICThl. bi3mix
eNliMi3Jie cy YHEMJeyre KaThICThl Ky)KaTTap a3ipre Kok, anaiina xepii KXP-HbeiH "TypMBICTBIK Cyabl
yHemaenTiH KypbUirbutapeiHa" (CJ164-2002) coiikec, cyabpl YHEMIEWTIH KYpbUIFbUIap Oipaeit
(GyHKLIMSHBI OpBIHJAFaH JKaFaiia cyapl TYTBIHYIBI a3aiiTa anajsl [3], MbICaJbL: M1y, XYY, IIOMBUTY
xoHe cyapy. Cy yHeMIey KypaijapblHa HETI3IHEH Cy YHEMJEWTIH KpaH, JOpeTXaHaHbIH CYy
YHEMIECHUTIH XKyy KaOAbIFbl )KoHE Cy YHEMICHUTIH AyII Kipei.

1.1. Cy ynemoetimin kpau

Kpannap-eH kem KOJIaHBUIATBIH CAHTEXHUKANBIK Kypbuirbutap. Kasipri yakeITTa cy
YHEMJIEUTIH KpaHJap Heri3iHeH KepaMHKalblK KJIalaHHbIH e3eri Oap KpaHaap OOJbIl TaObLIabl.
Kpannbig Oys1 Typi kakchl eTKisrimrikke ue. Onap Te3 albulajbl HEMece KaObLIajbl JKOHE Y3aK
KbI3MET eTefll. OuTIece, Oipae TUIPOCTATUKAIBIK KBICKIM KE31HJe MYHAAl KpaHHaH CYABIH IIBIFYbI
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0acka KapamaiibM KpaHjapra Kaparanjaa a3 6omanasl. Onap cyasl mamamen 20-30% yHemzaen anafpl.
[4] conbIMeH Katap, YpJICHETIH KpaHJap, ©3/IrHeH aObUIaThIH KpaHap KOHE WHIYKTHBTI KpaHIap
CyZABI YHEMJICYIIH JKaKChl dCepiHe He.

1.2. J[apemxarnansiy cyobl YHEMOEUMIH JHCYy HCAOObIRbL

Bi3iH 0TGachUIBIK ©MipiMi3/ie AopeTXaHa CybIH TYThIHY KYHI OO¥BI skanmbl ¢y TYThIHYABIH 30%
-40% Kypaiinpl. KamenTel >KYMBIC KaFJalbIHAAQ APEHAX XYHeci KaMTamachl3 €TIITeH Karjaanja,
asIKTAMTBIH JKyy KYPBUIFBICHI 0ap HOXKICTI maijanaHy cyasl mamaMeH 25% yHemaen amansl. Kasipri
yakpITTa JopeTXaHajapja THUIPaBIMKAIBIK pe3epByapiap MEH TUAPaBIUKAIBIK JKYYy KiamaHaapbl
KeHiHeH KosgaHbutagsl. Onap ceHiMIli jKOHE OHAW JKYMBIC icTeli. Ocipece omapIblH Cy OHIMALIIT
perreneni. Omap 6i37iH OipiHII TaHIAyBIMBI3 00Jybl Kepek. KoraMIbIK opbeiHmapaa 013 e3iriHeH
®aObUIATBIH KYy KJIalaHJapblH, ABTOMATTHl MHIYKTHBTI XYy KYPBUIFBUIAPBIH XKOHE Oacka Ja cy
YHEMJICUTIH XKYY >KaOJbIKTapblH KOJITAHY/Ibl BIHTAJAHABIPYBIMBI3 KEPEK.

1.3. Jlywmagzvl cyowl ynemoey

TyYpMBICTBIK CyMEH >abAbIKTaya AYIIKa apHAJFaH CyAbl TYTHIHY XaJIbl Cy TYTHIHYIBIH 20-
35% kypaiinpl. Jym kaObuinaran Ke3ae IeHEHI3 Il CYPTIl, CYAbIH TEMIEPAaTypachlH PETTEyY YIIiH Oipa3
yaKbIT Ka)KeT, COHJBIKTaH erep ci3 cy Oepyadl Aepey peTTeMeceHi3, kel cy bicklpan Oonansl. Kazipri
YaKbITTa TEPMOCTATHI Oap Cy YHEMACHUTIH AYIITHIH JKaHa Typi oiian TaObuiabl. Ci3re KinTTi OepinreH
TeMIlepaTypara ColKec ally KepekK, ajl AyII CYIbIH TeMIIepaTypachblH Te3 PeTTeil amajbl, COHABIKTaH
CYIbI TYTBIHY/IBI a3alTyFa OO IbI.

KoraMIbIK KybIHATBIH OenMenepie €Ki KYObIpibl cyMeH KaOJbpIKTayabl TepMOCTaThl Oap Oip
KYOBIPJIBI CYMEH aJIMAacThIpy Kepek, Oys e3repic cymbl mamameH 10-15% yHemumeyre MyMKiHIIK
6epeni. Erep 613 nenanp kiamanaapsl 0ap AYIITH KOJAaHATHIH O0Jcak, oHJa 013 CyAbl TYThIHYABI 15-
20% temenaere anambiz. ConbiMeH KaTtap, Smart [C kapramapbiH 6ackapy >KyileciH maiganany Cyabl
mamamen 30% yHemaeyre MyMKiHIIK Oepeni.[5]

Korappiga aranraH yIl KYpBUIFBIHBI MaiiianaHy Heri3iHeH imki cynasl yHemuaenai. COHbIMEH
Karap, allblK ayaja Cy/Abl YHEM/ICY JIe MaHbI3bl. AIIBIK ayaa cy HeTi3iHeH JaHqmadTTsl cyapy YIIiH
Koinanbuianel. Kaszipri yakeITTa MHKpO OYpIKKIII cyapy KEHIHEH KOoJJaHbUIaabl. byn omerreri
CyapyMeH canbICTbIpranja cyabl 15-20% yHemaeyre MyMKIHAIK Oepeni.

2. Jyw xabwinoay kesinoei Mine3-KYblK

Hymr ka0buigay MiHe3-KYJIKbI O1p aJlaMHBIH JIYyIITa O6TKI3€TIH YaKbITHIHBIH Y3aKTHIFbIH, COHJIAM-
aK NyIiTa He icTel aNlaThIHBIH XOHE KaHJail TopTinTe ekeHiH Oinmipeni. Jlym KaObligay BaHHara
KaparaHJa SKOJIOTHSJIBIK Ta3a el OMIaichl3, eWTKEeH1 Oyl cyAbl a3 Kymcaiasl. byn maomimuaeme
IIBIHIBIKKA COMKeC Kelyl MYMKIiH; JereHMeH, AYIITHIH Y3aKThIFbI, KOJIEM/Il aFblH KOHE TeMIlepaTrypa
KapanaibIM TYPMBICTHIK JIyIITapAa Cy MEH JKbUIy JHEPTUsACHIH TYTBIHYFa 9ocep eTeTiH ¢akropiap
6ombin TaObiIanbl. Ochbl MapameTpiepAl ecKepe OTBHIPHIN, Y3aK Ayl KaObligay BaHHaFra KaparaHa
TUIMI1 Oonmaybl MyMKiH. TemeHnzeri 2-cyperre op Typiil aFblH JKbUIJIAMJBIFbIH/IA YaKbIT ©TE€ Keje
JOYIITAFbl CY/bl TYTHIHY KOPCETIITEeH.

SPTYPi arbiHABIK XKbiNAAMALIKTarkl YL CYbIH TYThIHY

800
=5 nmnd

= 7,5 nimnn
w10 /muan
=12,5 v
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Cyper 2. KoaiMmri arblH *KbUIAaM/IBIFBIMEH (JI/MHH) YaKbIT ©T€ KeJIe TyIITa KYMCcalaThIH JIUTP
cy.
2-CypeTTeH KOpill OTBIPFaHBIMBI3NA, CyABl TYTHIHY MAYIITHIH Y3aKTBIFBI MEH aFbIH
KBUIIaM/IBIFbIHA OailTaHBICTBI CHI3BIKTHIK TYPAE apTalbl. ABCTpaiusaa Iyl KaObliiay MiHe3-KYJIKbIH
3eprrey (Ctroapt, 2011) nym kaObuinay yY3akThIFbl aWTapibIKTAall e3repeTiHiH KepceTTi; Kenoip
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amammap OipHelle MUHYT ImIiHAE Ay KaObUIAaiael, anm Oackamapsl 20 MHHYTTaH actaM Iyl
KaObu1Maiapl. Jlym KaObUIaayablH opTamia yakplTel 7,19 MUHYTTHI Kypanbl. byi 3eprreyre KatbicKaH
ajamaap KyHiHe oprta ecemmeH 151 J1 TyThIHATBIH, ajn aym KaObuigay yuriH oprama ecenreH 33%
Hemece 50 1 nmaiigananpUIFald. [lymTarsl Cy MIBIFBIHBI 8 JI/MHUH JICHIeHiHae OenTiIeHe .

[yw kabbingay caHbl [lyw kabbingay yakbiThl

@ KyHiHe 1 peT ayw Kabeinaay ® 5 munyTKa e
8p KyH caiiblH ayw kabeingay 6-10 MuHyT
@ KyHiHe 2 peT ayw Kabeinaay ® 11-20 munyT

21-30 MUHYT
® 30 MuHyTTaH ken

Cyper 3. 415 nonnonabikrapabiy KyHIemiKTi AyII caHbl ME@H Y3aKThIFHI [6].

2.1 [lyw cyvinoaewl nacmany

JymTa KonJaHbUIATBIH CyJarbl JACTaHy Tepl JKacyllalapblHaH, TEPACH, 39pJIeH, HOXKICTEH,
[IaHHAH, IIAINTaH, Je30J0pAaHTTap/laH, KOCMETHKAJlaH >KOHE KEKe KYTIM OHIMJICpIHEH KeJeTiH
XUMUSUIBIK 3aTTap/iad 001ysl MyMKiH. Jlymn ke3inje cabblH MeH cycaOblH CyFa Ta3apTy YUIIH KOChIMIIIA
XUMHUSUTBIK 3aTTap Kocaabl. byl Tactayiibl 3aTTap CyIbIH HiCiHE, TYCIHE )KOHE carachlHa 9cep eTe/Il.

2.2 blkmuman mazapmy mexnono2usnapvl

Cyapl Ta3apTyIbIH OPTYPIIl TEXHOIOTHSUIAPHI, HAHOPWIBTPAIIHS KOHE TIacTepiiey daicTepi 0ap.
bi3 kymHbIH OonybiHA OalIaHBICTBI KYMJBI CY3Y/li KapacTbipaMbl3. bencenaipiired keMip TYHipIIiKTi
CY3TicCi JKOHE YIBTPAKYITiH COYJIETICHY ICKe achIpYAbIH KapanmaibIMIbLUIBIFBIHA JKOHE OCICeHIIpUIreH
KOMIp TYHIPIIIKTI CY3TICiHIH CaJbICTBIPMAJIBI TYpPAE TOMEH KYHBbIHA OalIaHBICTHI TaigaIaHbLIIbI.
Kymabr cy3y, OenceHmipiireH KOMIpTEKTI TYHIPHIKTI Cy3y JKOHE YIbTPAKYJTIH COyJIeMEH OHICY
KOMOMHAIMSICHl MACEJIEeHI OHal HIemyre MyMKIHIIK Oepesi. XUMUUIBIK TEXHOJIOTHsIIap TalanTapibl
KaHaraTTaHJBIPY YILIIH XKETKLUIIKTI XKbU11aM emMec xyienep. [7]

2.3 [Iywmagvl cyosl yHemoey2e apHan2aH KOHObIPabl

Jym onerre MuUHYThIHA IaMaMeH 10 JUTp cy JKymcaiiJibl koHe opTaia ecernreH 10 MUHYTKa
co3blIabl. by OHBI cy TammibUIBIFEI Oap >kepliep/e, COHbIH iliHae KeHOip JamMblFaH enfepie Harbl3
COH-CaJITaHATKa aifHaIIbIpaasl [9].

Makanasga KapacThIpbUIATBIH KepeMeT >KOoHE KapamalbIM eHepTaObic O1371H KYHIEMIKTi
OMIpPIMI3JIl ©3repTe allajIbl )KOHE OYKII QJIeMJIET] YJIKEH CY IIBIFBIHBIH SXKENTAYIp azanTaisl (S-cyper).

j ..

Copan

Bonar KocHTPyKUMA

Cy Aerreninin cencope:

Temnepatyp:

AruiN CencopbI/KbICHIM
cencops

lOOO—

T Tepisai knanax

KyGuip

)=

aneKTpoMarHuTTIK
Hemece Konmen)

UVIR

Mara xeHe Kym

«@ @& X

Cyasin whirys!

Cypert 4. TYpMBICTBIK Cy/Ibl KaiiTa KOJJJaHyFa apHaJIFaH KOHIBIPFBI CYJ10achl
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KoHABIpFBI OYJT CyABbl HAKTHI YaKbIT PEKUMIHIC KailTa OHJEHTIH, BICTHIK CYMEH Y3aK YaKbIT
Oyl KaObLIgayFa MYMKIHIIK O€peTiH Cyabl Cy3y KoHe Ta3zapTy Kyieci. KOHIBIPFBIHBI myII
KaOWHACBIHBIH 11TIHE HEMeCe CHIPThIHA OpHATyFa Ooyajpl. byl KOHIBIpFBIAA Cy OipHEIe Cy3TruIpaeH
OTIII, 3aJIAJICHI3/IaH b PBLIA/IbI:

1. Topiel cy3ri : ac yil KyFBIIITaFbIAal, MIAIITHI J)KOHE YJIKEH 3aTTapAbl KeTipyre, COHIan-aK
COPFBIHBI KOpFayFa apHajraH. MyH/1a TpaBUTAIMSUIBIK CY3TiHI Je KOJIJaHyFa Ooapl.

2. MuKpOTaIIIBIK / TEOTEKCTUIIh : HET131HEH CY3ri MaTepuaniapblHa ycTayra apHaiFaH, Oipak
COHBIMEH KaTap TOPJIbI CY3T1 PETiHJIC KYMBIC 1CTEH/I].

3. Kym: Genmekrepi cy3y YIIIiH.

4. bencenaipiyireH KeMip: CyJlbl Ta3apTy, TYC, UiC )KOHE XUMUSIIBIK 3aTTap bl KETIPY YIIIiH.

5. YIIbTpaKkyIIriH: CyAbl BIKTUMAI 3USIH]IBI OaKTepHsUIapIaH 3apapChI3aHabIpy YIITiH.

CysriiepaeH ©TKEHHEH KeHiH Cy MeJIIp, Ta3a xoHe OaKTepHUsChI3 00JIa bl )KOHE OHBI KalTagaH
IyIIKa KYrora 0omanbsl. AsSKTaraHHAH KeHiH Cy 9JETTETiel Kopisre Tycelll Hemece OJaH Ja Kol CYabl
YHEMJIEY YIIIH JopeTXaHaHbl )KyyFa HEMece Kip JKyFBIII MalllMHaFa KYIO apKbUIbI CyJIbl Maiiananyra
Oomazpl.

KopbITbIHABI

¥3ak Mep3imMal TYpFbIJaH ajdfaHjia, FUMapaTTapAarbl CyIbl YHEMACY O13/iH ©cil Keie KaTKaH
OaKpBITKa JIETeH CYpaHbIC YIIiH YJIKeH MaHbI3Fa ne. Hemece 6i3, OyriHri coyner - Oy »Kail FaHa emip
CYPETIH jK9HE CYBIKKa KapChl TYPaThIH OPbIH €MeC €KeHIH aTamn eTyiMi3 Kepek. bi3 conmaii-ak Konaiisl
eMip Cype OTBIPHII, SNIMI3IIH JaMyblHa OeiiMaenyiMi3 Kepek. bi3iH 6acThl OaCHIMIBIFBIMBI3 YIITTHIK
pecypcTapAblH BICBIPAOBbIH KbICKApTy >KOHE €JAIH SKOJOTHSUIBUIBIFBIH OapbIHIIA apTThIPy OOJIBII
tabbutanpl. bi3miH emimizgin pecypctapel miekTeyni. KypbpUIbICTBIH 3KOHOMHKAJIBIK THIMALIITIH
apTThIpa OTHIPHII, 013 CyIIbl YHEMCY KYHECIH KeTIAipyre e Ha3ap aydapybIMbI3 kepek. Ochl COTTEeH
Oacram, oKocmapiapabl o3ipJey[iH HaKThl JKaFJaliblHA COWKEeC, FajbIMIap KehHOip  03BIK
TEXHOJIOTUSUIAPIbI OeJICeH Il TYype 3epTTei i, Oy )kocTapiiap OCbl TEXHOJIOTHIIAPAbl OENICeH Tl TYpae
aJIFa KbUDKBITY YIIIH )KoHE OIpTiHIen OananapbIMbI3 OCH HEMepeepiMi3re maiaa oKelyre ThIpbICaibl,
"Taza cyyiap MeH jkaliKairaH Taynap - Oy Oara xernec aktubTep". CyIpl YHEMAEY NPUHLIUII - OyJI
azamap TYCIHYl JKOHE OpBIHIAybl KepeK Tajall KaHa eMec, COHbIMEH Oipre OyKil KofaMm YIUIiH
JTaMyabIH Kainmsl Tanadbl. OCkl Ke3€HIE Cy pecypcTapblH bICHIpan €TYiH Kem OOoJyblHa KapaMacTaH,
613 OipiHIIi ©31Mi37IeH 0acTaybIMbI3 KepeK.

Ochl Makanajga KapacThIPBUIFAH TYPMBICTHIK CYyIbl KaiiTa KOJJaHy, HaKThUIal alTKaHIa
IOyIITarbl CyIbl Ta3apThIl JAOpETXaHara KOJJaHy KbUIbIHA, maMaMeH, 33 000 auTp cyabl yHemeyre
MyMKiHAIK Oepeni. Enmiri amra KoiWburFaH OacThl Tajalml — OCHI KYPBUIFBIHBI KOJDKETIMJI ETill
mojnenbaey. Erepae Oi3miH enmiMi3liH KeMm JereHzae opOip OeciHmi ordachkl OChl KYPBUIFBIMEH
KOJI/IaHaThIH 00Jica, OH/A eJJIET] CY TalllIbUIbIK ACHIeil 9KENTaylp TOMEHCH 1.
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PEAJIMBAIMN JUHAMUYECKUX CUCTEM

Tackauposa Aitha Anuxanoena
Maz2ucmp ecmecmeeHHbIX HayK 3anaono-KazaxcmancKkuii acpapno-mexHudecKull ynugeepcumem
umenu Kaneup xana

AHHOTaNUA

Pabora mocBsmieHa HMCCIENIOBAaHMIO MPOOJIEM MHHMMAIbHOM pealn3aliil  CHCTEMBI.
OtrankuBaschb OT HA4YaJIBHOTO ITOHATHS CUCTEMBI, ONPENEICHHONW Ha €€ BXOJHOM JAHHBIX, MOXKHO
IIPUMTH K pa3IMYHbIM JUHAMUYECKUM peaIU3alusaM U pa3IudyHbIM IPOCTPAHCTBAM COCTOSIHUM. B cuiny
Pa3sHOOOPa3sHOCTH AMHAMHUYECKUX PEaTM3allid U MPOCTPAHCTB COCTOSIHMNA OIPOMHBIM IPaKTUYEeCKUN
WHTEpEC MPEACTABIISIIOT 33/1a4a OThICKAHUS "HAaUMEHbBIIETO" B OMPEIEJICHHOM CMBICIIE MPOCTPAHCTBA
COCTOSIHUM M TIOCTPOEHHUE AITOPUTMA, IO3BOJAIOLIETO KOHCTPYHUPOBATh TAKOE IPOCTPAHCTBO Ha
OCHOBE II€pPBOHAYAJILHON HH(OpPMALIMK O TaHHOU CUCTEME.

CHauasla INpPOAaHAJIM3UPOBAHO CaMO IIOHATHE MHUHUMAIBHOCTH. Jlanee paccMarpuBaercs
Ipoueaypa BBEACHHS IOHATHS MHUHHUMAJIbHOW pean3alliM, BbIACJICHHUE HHTEPECYIOLIUX CHCTEM,
YCTaHOBJICHHE B HMX HEKOTOPOE OTHOLICHME JKBUBAJIECHTHOCTH. KakIoM Kiacce SKBHBAJIEHTHOCTH
BBOJIUTCSI HEKOTOPOE OTHOLLIEHHUE IMOpsIKa U ONPEeAEseTC MUHUMAJIbHOCTh peain3aluu. A Takxe
BOIIPOCHI pe€ajM3aluy B IIPOCTPAHCTBE KAHOHOBBIX IPEICTABICHUNW M COCTOSSHUM JUHAMHUYECKHX
CHUCTEM.

3HAYHMOCTb TEMBbI HCCJICJOBAHUS.

Ha coBpemMeHHOM »3Tame pa3BUTHS HAyKHd, TEXHUKM W TEXHOJOIMM OOJBLIOE 3HAYCHHE
npuoOpeTaeT Cco3JaHue MOJENeH  CIIOKHBIX JUHAMMYECKUX CUCTEM, €ro YOpaBJIeHHE U
KOJMYECTBEHHBIM M KauyecTBEHHBIM aHamu3. C KaXIbIM JHEM YBEJIMYMBAETCS HOTPEOHOCTh B
pa3paboTKe HOBBIX METOAOB KOJMYECTBEHHOI'O M KauyeCTBEHHOT'O MCCIIEOBAHUS XapaKTepa peleHun
JUHAMHYECKUX CHCTEM, NMOCTPOCHHUM MPOrpaMM YIpaBJICHMs, TOCTH)KEHUU DPE3yJIbTaTOB, KOTOpHIE
MOTYT 00€CIeUNUTh YCTOHUMBYIO, HA/IEKHYIO M 0€30MaCHYI0 paboTy CIOXKHBIX AUHAMHUYECKUX CHCTEM
C pa3IMYHBIMM OCOOEHHOCTSIMH. AHaJIW3 TEM HAy4yHBIX CTaTell W JUTEpaTyphl, MEKIYyHapOJIHBIX
¢dbopyMOB B 3TOH 001aCTH 3a MOCIEIHUE AECATh - MATHAAUATh JeT XX BeKa M MepBble JIBEHAIaTh-
nBeHaauath jer X X[ Beka MOKHO YBHJIETh, YTO B KaTETOPUU IIPUOPUTETHBIX HAIIPABICHUM, CTOSALIUX
nepen yenoeuecTBoM B XXI Beke, UMEIOTCS cieIyIoIue NPoOIeMBl.

- CO3/JaHNE HOBBIX KOCMUYECKHX TEXHOJIOIHH U PAKETHO-KOCMHUYECKHUX CHCTEM;

- CO3/IlaHUE€ HOBBIX DHEPreTHMUECKHUX TEXHOJIOTMH, B TOM 4YHCJIE COBEPIIEHCTBOBAHHME TEXHOJOTUU
nepepaboTku He(TH U rasza;

- CO3/1aHuE OOLEMHUPOBBIX JMHAMUYECKUX CUCTEM C IPUMEHEHUEM CIIYTHUKOBBIX U JIA3€PHBIX CHCTEM;
- pelIeHre TPaHCIOPTHO-KOMMYHHUKAIIMOHHBIX MPOOJIEM B INI00ATbHOM MaciuTaoe;

- pa3paboTKa HOBBIX OMOTEXHOJIOIMYECKHX TEXHOJIOTUN AJIS peIIeHus MpooIieM MpoI0BOIbCTBUS.
Pemenne naHHbIX NpoOJieM HEBO3MOXKHO 0O€3 MOCTPOEHUs MaTeMaTHYeCKUX MOJeJIe M METO/0B
UCCIIEIOBaHMsI, O00ECIEeUMBAIONINX JKU3HECIIOCOOHOCTh CIIOXKHBIX CHCTEM, €€ HaAEeKHOCTh U
0€30MacHOCTb, YCTOHYMBOCTD U HAJACKHOCTS [1, 2].

Henrn wm 3amaum  ucciaenoBaHuss. OCHOBHOM ILENBIO  CTaTbU  SIBJIETCA H3Y4YEHHE
OCYIIIECTBUMOCTH JUHAMHYECKHX CHCTEM, MOATBEPkKACHUE HAIUYUS U OJMHOKOCTH OCYIIECTBICHUS
MUHUMAaJIbHON peaau3aluu.

CreneHb H3y4YeHHOCTH NpodJiembl. J[MHaMUYeCKHME CUCTEMbl B ONPEJEICHHON CTENeHH
U3YYCHBI.

O0bexT uccienoBanms. J[nHaMU4YECKHE CUCTEMBI.
TeopeTnuecKUMH M METOJIOJIOTUYECKMMU OCHOBAMHU CTaTbU SIBJISIIOTCS COOTBETCTBEHHO O0OIIas
MaTeMaTHuYecKas TEOpUsl AMHAMUUYECKUX CUCTEM U MPUYMHHO-CIIEICTBEHHBIN MOAXO/I.

Hayunas HoBU3HA cTaThbu. B cTarthe JOCTUTHYTHI CIIEYIOIINE PE3YIbTATHI:
- CO3JaHbl MOJIEIM TMHAMHUYECKUX CUCTEM;
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- U3YyYUB PEAIUCTUYHOCTh IUHAMMUYECKHUX CHCTEM, IOKa3aHO, YTO MHUHHMAaJIbHOE OCYIIECTBIICHUE
HMEETCS U ABJIAETCS €AMHCTBEHHOM. ;

- OIIpe/IeTICH KPUTEPUi, YKA3bIBAIOIIMIA HA TO, YTO WH(OPMAIIMS O BHEITHEM JICHCTBUU TUHAMHYECKON
CHCTeMbI OyZIEeT 10CTaTOYHOMN AJIs pealln3alui TMHAMUYECKOH CUCTEMBI;

- OIPEIEJIEHbI AITOPUTMBI pEATU3aLUU IUHAMUYECKUX CUCTEM.

OcHoBHBbIE TPO0JIEMBbI CTATHU:

- UCCIIEJOBaHUE OCYIIECTBUMOCTH JIMHAMUYECKUX CHUCTEM, HAJIMYUE U OJUHOUYHOCTH OCYIIECTBICHUS
MUHUMAaJIbHON pealu3alui;

- KpUTepuil, yKa3bpIBAIOIIUI HAa TO, YTO MH(OPMAIHS O BHEUIHEM JCHCTBUU JUHAMUYECKON CHCTEMBI
OyzeT 10CTaTOYHOM /7S peau3aluy JMHAMUYECKON CUCTEMBI;

- aJITOPUTMBI pealn3ali JMHAMUYECKUX CUCTEM.

HayuHo-npakTnyeckass 3Ha4uMOCTb. CTaThsi B OCHOBHOM HMMEET TEOPETHUYECKOE 3HAYCHHE.
[lonydyeHHbIE pe3ysbTaThl SIBISIOTCS. HOBBIMM M MOI'YT OBbITh HCIOJB30BAHBI B MCCIIEJOBAHUU
JUHAMHYECKHUX CHCTEM.

Bsenenue

B Teopum peanmuzanuM JUHAMHUYECKMX CUCTEM M3Y4alrOTCS BOIPOCHI CYIIECTBOBAaHUS
JUHAMHYECKOIO MPEJCTABICHUS AJI HAAJIEXKAIOIKUM 00pa3oM OMNPEEIEHHON BPEMEHHOM CHUCTEMBI.
ITpu 3TOM OOBIYHO BpEMEHHAsi CUCTEMa 33J]aeTCsl CBOUM CEMEWCTBOM peaklUUil o, U 3aja4ya TeOpUn
peanu3alu COCTOMT B TOM, YTOOBI BBISICHUTB, CYLIECTBYET JIM TaKOe ceMeicTBO (DyHKIMM mepexonaa
COCTOSIHMH ¢ W BpeMEHHas cucrteMa S, 4ro mapa (o, @) CIAYXKHT Ui Hee TUHAMUYECKON
peanu3anuei.

Onupasicb Ha NEPBUYHOE IOHATHE CHUCTEMBI, ONPEACICHHOW Ha €€ BXOJHOM M BBIXOJHOM
00BEKTaX, MOXXHO TPUHTH K pa3IUYHBIM €€ JAMHAMHYECKUM peajH3alisiM W  Pa3InYHBIM
IIPOCTPAHCTBAM COCTOSIHUH. B cuily pasHOOOpasHOCTH AMHAMHUYECKUX pealu3alii M IPOCTPAHCTB
COCTOSIHMI OIpOMHBIN NPAaKTHUECKUN MHTEPEC MPEACTABIIAIOT 3a/1a4a OThICKaHUS "MHHMMAaJIbHOro" B
OIIPEAECIICHHOM CMBICJIE NPOCTPAHCTBA COCTOSSHUUM M IIOCTPOEHHUE aJITOPUTMaA, I1O3BOJIAIOLIETO
KOHCTPYHPOBAaTh TaKOE MPOCTPAHCTBO HAa OCHOBE MEPBOHAYAIbHON MH(POpPMAIMK O JaHHON CHCTEME.
3agaun TaKoro THIAa M pacCMOTPHUM B HacTosIel paboTe.

B cneunanu3upoBaHHBIX TEOPUAX AUHAMMUYECKHUX CHCTEM MCIIOJIB3YETCS HECKOJIBKO pPa3HbIX
ONpeAEICHUI MMHHMMAJIBHOW pealn3anud cucteMmbl. [[oaTOMy MBI CHadana BBEAEM HECKOJBKO
POJICTBEHHBIX MOHSATHUN, OTBEYAIOUIMX BHIOpAaHHOMY YpOBHIO oOmmHOCTH. [locie 3Toro ycraHoBUM
B3aMMOCBSI3U MEXJly STUMU MOHATHSAMM, U MOMbITaeMcsi chOpMyIUpOBaTh YCIOBUS, FapaHTUPYIOIIUE
CYLIECTBOBAHME MUHUMAJIbHBIX peann3anuii [3, 4].

Ecnu B3saTh 1100yI0 BpPEMEHHYIO CHUCTEMY S, TO OHa MOXET HMETb MHOIO pa3jIM4yHbIX
OUHAMMYECKHUX peaju3aluii, UIM €€ MOXXHO PAaccMaTpUBaTh B PA3HBIX IMPOCTPAHCTAX COCTOSIHHUM.

j— p— A A
Kpowme toro, pasnuunsie napsl cemMeicTs, Harpumep, (o, @ ) u (o, @), MOTYT OBITh TUHAMHUYECKUMHU

peanu3auusiMu OOHOU M TOH e cuctembl. Cle10BaTeNbHO, CPEAN BCEX NTMHAMMYECKUX pean3aruil
KaXXJIOM CUCTEMBI HEOOXOIUMO BBIJICTUTh pealin3alliii, 5KBUBAJIEHTHBIE IPYT APYTY B OMPEIEICHHOM
CMBICJIE, WM T€ pealu3aluii, KOTOphle O00IaJal0T HEKOTOPHIMH OOIIMMU WJIH OCOOECHHBIMU
CBOMCTBaMHM, TIPHUCYITUMHU TOJBKO UM, M HE MPUCYIIUMH JIPYTUM DpeaU3aIusiM, U MPEKIAEC BCETO Te
peanu3ainuii, KOTOpbIE B BIIOJHE ONPEACICHHOM CMBbICIE SBISAIOTCA "TpocTedmuMu’  HWIH
"MUHUMaIbHBIMHU". VIMEHHO 3TO U NMPEACTABIISIET OTPOMHBIN MHTEPEC K MUHUMAJIBHBIM PEaN3allUsiM.
JlunaMyKa TOBEJICHUSI CHCTEMBI OINUCHIBACTCA B TEPMUHAX M3MEHEHHUS €€ COCTOSHHM. B cmity sToro
MUHHMMAJIBHOCTh pealN3alld CUCTEMbl JOJDKHBI MOHMMAaTh B MEPBYIO OYEpeIb B TOM CMBICIE, YTO
caMO TPOCTPAHCTBO COCTOSIHUM JOKHO OBITh MUHMUMAJIBHBIM. I B TEHCTBUTEIHLHOCTH B PA3IUIHBIX
pazzenax TEOpUU AMHAMUYECKHUX CHUCTEM HCHOJIb3YIOTCS ABA PAa3IMYHBIX MOHITUS MUHUMAIbHOCTH
MIPOCTPAHCTBA COCTOSIHUH, @ UMEHHO!

1) B TeopuM aBTOMATOB peajH3allis aBTOMAaTa CYMTACTCS MHUHHMAIBHOM, €CIIM MHHHUMAJIbHA
MOIIHOCTh €T0 MPOCTPAHCTBA COCTOSTHUM [5];
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2) B TEOPUHU TUHAMUYCCKHUX CHUCTEM U TCOPUH YIPABJICHUS MUHHUMAIbHON peai3aliu JTOJIKHO
OTBEUYaTh MPOCTPAHCTBO COCTOSHUN CUCTEMBI HAMMEHBIIIEH pa3MepHOCTH [6,7].
OTu [Ba MOHATHUS SBISIOTCA COBEPUICHHO pa3iuuHbiMH. HO ¢ nmpyroil cTopoHbl, 00U 3TH HOHSATHUA
OMPEJIEISAIOT B ONPEICICHHOM CMbICIIC MUHUMAJIBLHOCTh PEau3alliil B TEPMHUHAX COOTBETCTBYIOIIETO
MIPOCTPAHCTBA COCTOSIHMM M 00a OHHM HCIOJB3YIOT OYEHb CXOXKYI0 TepMHHOJOruio. CienoBaTesbHO,
MPEeKIE YeM Pa3BUTh BKIIIOYAIONIYIO B cebe 00a BBHINMIECKA3aHHBIX YACTHBIX CIyYasl, Mbl JJOJDKHBI
THIATEILHBIM 00pa30M MPOaHATU3UPOBATh CAMO MOHATHE MUHUMAJIbHOCTH.
[lonsiTue MHMHMMAJIBHOW pealn3allMd HWrPAeT OrPOMHYIO pPOJb B TEOPHUM CHUCTEM M CTpoOras
dbopManbHas mpolenypa BBEIEHHUS ITOrO IMOHSATHUS pacrHajaeTcss Ha Tpu dTama. B mepByro odepens

HCO6XOI[I/IMO BBIICIIMTE KJIACC HHTCPCCYIOMIUX HAaC CUCTEM (DD, Harmpumep JIMHEHHBIX CHCTEM,

CTallMOHAPHBIX CHCTEM, KOHEYHBIX cucTeM U T.A. Kaxmas cucrema U ee COCTOSIHHE OOBIYHO
OMKCHIBACTCSI ~ HEKOTOpPOM  BcromorarenbHoM — ¢gynkuueir.  [loatomy  Ham  Heobxoaumo
OXapaKTepU30BaTh KaXAyK TPYIIy HHTEPECYIOIIMX HAC CHUCTEM B TEPMHUHAX BCIIOMOTaTENIbHBIX
byHKIUH, OpUHAUIKANMX HEKOTOPOMY KIIacCy, HampuMep Kiaccy N pa3  HEmpepbIBHO
maddepeHpyeMbIX (QYHKIUI. 3aTeM B BBIICICHHOM HaMH KJIacCe CHCTEM MBI JIOJDKHBI Oynem
OTpeAECTUTh HEKOTOPAOE OTHOIIIEHNE SKBUBAICHTHOCTH. U, B mocnenHemM TpeTbeM 3Tare HeoOXO0AuMO
OyzeT BBECTH B KaXKJIOM TaKOM KJIACCE€ SKBHUBAJICHTHOCTH HEKOTOPOE OTHOIICHHE IMOPSIKA, KOTOPOe
MIO3BOJIUT HAM ONPEJEIUTh MUHUMAJIBbHOCTh PeaIn3aliu.

PaccmatpuBaercs OTHOIIEHHUS SKBHUBAJIEHTHOCTHU Tpex THUIIOB. [TycTh

p=1{p C,xX, >Y, &teT} — cemeiictBo npousBombHBIX oTOGp@KEHHI, O (C, X):
CO X X —> Y — Ha4daJibHasA pCaKlus CUCTEMBI, Séo — CEMEHCTBO HaYaJIbHBIX peaKHI/Iﬁ CHUCTCMBI S .

[IpuBeneM COOTBETCTBYILKE TPU TUIIA OINIPEIEICHUI SKBUBAIIGHTHOCTH peanu3anuii [8].

Onpenenenne 1. Ilycts @p — HexoTopslii K1acc AMHAMMYECKMX peanusanuii. Peanmusanuu (; , g?)) u (

A A
P @) S €0D HAa3bIBAKOTCA 2K6UBAJIEHMHbIMU ONMHOCUMENIbHO C8OUX nap «6X00 — 6bIX0OY TOrga u
TOJIBKO TOrJa, Korja

S§ =S¢,
T.€.
(Ve) (vx) @) [P, (e, x) = py (c,x)] & (Ve) (Vx) Be) [ p, (e, x) = py (¢ )],
Onpenenenne 2. [lycts @p — HexoTopslii K1acc AMHAMMYECKKX peanusanuii. Peanmusamuu (/_) , g?)) u (

A A
P ¢) S (DD Ha3bIBAKOTCA 9K6UBANEHMHbIMU OMHOCUMENbHO CE0UX peakuud TOorga U TOJBKO TOorjaa,
Koraa

(Ve)@e) (Yx) [, (%)= py (€, x)]

(Ve)@e) (Vx) [py (¢,x) = py (¢, x)].

3,Z[CCB OTMEUEHO OYCHb BaXKHBIH q)aKT 0 TOM, YTO SKBUBAJICHTHOCTb TPCTHCTO TUIIA OXBATBIBACT TOJILKO
OAHY COCTABJIAIOINYIO pC€aKWH, a UMCHHO, Ty, KOTOpasd OIMMCBIBACT BJIUAHUEC BXOJHOT'O BOS}IGP'ICTBI/ISI.
I/I3BCCTHO, 4YTO pCaKIHIo JIMHEMHOM CHCTEMBI MOXKHO Pa3jIoXUTh Ha PCAKOUIO Ha COCTOSAHHUC IIPpU
HYJICBOM BXOJHOM BOS}ICfICTBI/II/I N pCaKOUi0 Ha BXOOIHOC BOS)IGfICTBPIC IIpru HYJICBOM Ha4YaJIbHOM

coctossHMK. O000IIast 3Ty U0 Ha CIIydail MPOU3BOJIBHOTO C,, OyAeM Ha3bIBaTh QYHKIHIO p, (Cy,
-): XY  c¢,-peakumeld Ha BXOAHOE Bo3leicTBHE. [IOCKOIBKY BO BCEX COJEpIKATEIBHBIX

UHTEpHpeTalusax ¢, OyAeT urparb ocoOyro poiib, OyJeM Ha3bIBaThb €r0 ITAJOHHBIM COCTOSIHUEM
cucTeMbl. Tenepb MOXKEM BBECTH CIEAYIOLIEE
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Onpenenenne 3. [Tycts P — HekoTOpHII KITace AMHAMHYECKUX peau3alluii, (,L_) : g_o), (p, @) e P

— _ % = _
U ¢,, C,— ATAJIOHHBIC COCTOSIHUA cucTeM (p, @), (o, @) coorBercTBenHO. Peanmmzaunu (p, @) u (
~ ~
£, @) Ha3BIBAIOTCS 9KEUBALEHMHbIMU OMHOCUMENbHO CB0UX PeaKyull HA 6XO0OHble B030eUCmaEus
TOT/a U TOJIBKO TOT 1A, KOT1a
A A
Po (€o,=) = po (€4, ),
T.C.
A A
(Vx)[p (corx)= py (Co,x)].
Jloka3zaHo, 4TO SKBHBAJCHTHOCTh IIEPBOTO THUIA sBsieTcs Haubomnee obuieil. Hapsany ¢ atum ciemyer
OTMETHTb, YTO OCTAJIbHBIC JIBa THIIA OTHOLICHHS YKBUBAJICHTHOCTH MPEICTABIISIOT OOJBIION MHTEpEC
U1 IpakTUKH. Hampumep, ecnu J1e510 KOCHETCs Kiacca JMHEHHBIX CHCTEM U Hac Oy/leT MHTepEecOBaTh
B IICPBYIO OYEpE/lb MX YCTAHOBUBIIMECS PEKHUMBI, TO €CTh MEPEXOAHBIMH MPOIECCAMH, BHI3BAHHBIMHU
HaYaJIbHBIMH COCTOSTHHSIMU, MOYKHO MTpEeHEOpeyb, CHCTEMa JIOIYCKAeT OMMCAaHNEe B TEPMUHAX OJTHOU ee
peakiMu Ha BXOJIHOE Bo3ieicTBue. Kak HM3BECTHO BCe METOJBI aHalM3a, OCHOBAHHBIC Ha
UCTIOJB30BAaHNE MHTETPAIBHBIX IpeoOpa3oBaHMi, B TOM 4dHciae W TpeoOpasoBanuit Jlammaca,

OIMPAIOTCS UMEHHO Ha TAKUE HAYaJIbHBIC YCIIOBHUS.
[IpuBeneM AByX THUIIOB OIIPENEICHUs OTHOLIECHUN MTOPSAKA.

Onpenenenne 4. [Tycts ¢ E — HEKOTOPBIH KJ1acC SKBUBAJCHTHOCTH JUHAMUYECKUX CHCTEM, (;) : g_o),
( ; : (j)) e @ E u C, 6’ — COOTBETCTBYIOIIME MPocTpaHCTBO coctosiHui MomHocTH K (C) u K ((A? ).
Torna omnowenue nopsoka < na ¢  onpenensercs cnenyromum o6pazoM:

(P, 2)<(p, 9) & K(C)<K(C),
Onpenenenne 5. ITycts ¢ E — HEKOTOPBIN KIIACC HKBUBAIEHTHOCTU TUHAMUYECKHX CHCTEM, (,:) , g_o),

~ ~ E A
(p, (0) € (p D U C, C- COOTBCTCTBYIOIINEC ITPOCTPAHCTBO COCTOSTHHH. TorI[a OMHOULEHUE nopﬂdka

E
< na ¢ ) onpenensercs cnemyrommUM 06pazOM:

(7), (;) <(p, @) < {cymecrByer santumoppusm h: C — C }.
He cocraBnsiet Tpy/a rmokasarh, YT0 OTHOIIEHHE < €CTh OTHOIICHHE YaCTHYHOT'O MOPSIKA, IPHYEM
(P @)=(p. @)= (P, P)<(p, ) &(p, 9)<(p, p),

(p,p)<(p,9) = (p.0)<(p, p)&=[(p, @)<(p, @)l
[IpuBeneM paznudHbIe TUIIBI ONPEACICHU MUHUMAIBHOW pealn3anni.
Onpenenenne 6. Peanusauus (o, ¢) Ha3bpIBaeTCH peanuzayuei ¢ MUHUMATbHLIM NPOCMPAHCMEOM

A A

CcOCMOosHULl TOTJA U TOJIBKO TOTJa, KOT/a 7Sl 000N TUHAMUYECKOW CHCTEMBI (0, @) U3 TOTO Ke
xinacca @p
A N
P _
S{=S; = K(C)<K(C).
Onpenenenue 7. Peanuzanus ( o, ¢ ) Ha3bIBACTCS peanuzayueli MUHUMATbHOU pa3MepHOCU TOTAa U

AN N

TONBKO TOT/IA, KOT/IA [ 000 JMHAMUYECKOH cucTeMsl (0, @ ) u3 Toro xe kiacca Pp

S7 =8 = [(p. 9)2(p. 0)=(p. 2)<(p. )]
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Onpenenenne 8. Peanusauusa (p, ¢) Ha3bIBaeTCs peanuzayueu peakyuu ¢ MUHUMATbHHIM

A
NPOCMPAHCMEOM COCMOAHUY TOTJA U TOJIBKO TOI/A, KOTJa s JII000H IMHAMUYECKOW cUCTEMSBI (o,

A

@) u3 Toro xe knacca @p

(Ve)Be) (Vx) (po (e, x) = py (¢, x)) & (V) (3e) (Vx) (o, (¢,x) = py (¢, x)) = K(C) <K(
C).

Omnpenenenue 9. Peanuzanus (o, @) Ha3bIBACTCA peanuzayuel peakyuu HaumMeHvuel pasmepHocmu

AN A

TOT/Ia U TOJIBKO TOTJa, KOTJIa s JIF00OW TMHAMUYECKOH cucTeMsl ( o, ¢ ), MpUHAICKALICH TOMY Ke

A
knaccy @p , u3 cymecrsoBanue Takoro snumopdusma h:C — C, uto quarpamma

cxx, —P= vy,
h | |
éx)(t _2% Y;

A Ay
KOMMYTATHBHA, BBITCKAET CYIIECTBOBaHHs Takoro smumoppmsma h:C — C, KomMMyTaTHBHA
auarpaMma

) ol
CxX, — Y,
h | |
CxX, —2=> v,

Onpenenenune 10. Peanuzamnus ( o, ¢ ) Ha3bIBaeTCA peanusayuell peakyuu Ha 6X00Hoe 8030elicmeaue C
MUHUMATHBIM NPOCMPAHCINEOM COCMOAHUL TOTJA U TOJIBKO TOT/a, KOrAa JUisl JIF000# JTUHAMHYECKON

A A

cucteMsl ( o, @), npuHamIexkanei kiaccy @p

(9 %) (5 (CorX) = Py (S, %)) = K(C)<K(C).

rae ¢y, U Cy — OTAJIOHHBIC COCTOSIHUS 13 C u C COOTBETCTBEHHO.

Omnpenenenue 11. Peanuzanus (o, @) Ha3bIBa€TCA peanusayuell peakyuu Ha 6X00HOe B030elcmaue
~

MUHUMANLHOU pasmMepHOCmu TOTAa U TOJIBKO TOTJa, Koraa JUls Jito00i THHaMUYecKOW cucTeMsl (0,

@), npuHazexkamei Tomy xe knaccy Pp

A A — ~ ~
(Vx) (po (o0 X) = po (€0, X)) = (., @) 2(p, ).
OHI/IpaﬂCB Ha BBCICHHLIC BBIIIC OMPCACIICHUA, MOKEM OXapPAKTCPU30BaTh MUHUMAJIbHYIO PCAJIN3allUTO
CHUCTCMHEI.

Teopema. [Tycts ( p, () — HEKOTOpasi HHApHAHTHAsI BO BPEMEHU KOHEUHAs! JIMHEHHAs THHAMIYECKast
cucrema. Cucrema (0O, () sABIsIeTCS MUHUMAJIbHON peain3alueil ¢ MUHUMAJIBHBIM IIPOCTPAHCTBOM

COCTOSIHUH TOTJa U TOJIBKO TOI'/1a, Korja cucrema ( 0, ¢ ) npusenesa [9, 10].

JaKIIroYeHne
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B cTaTbe 1OCTUTHYTHI CIIEAYIOIIUE PE3YIBTATHI:

- CO3/IaHbl MOJIENIN JUHAMUYECKUX CUCTEM;

- M3Y4YHUB PEAJUCTUYHOCTh AUHAMHYECKHX CHCTEM, JIOKA3aHO, YTO MHUHUMAJIBHOE OCYILECTBJIEHUE
HMMEETCA U ABJISIETCS €IMHCTBEHHOM;

- OIIpe/ieTICH KPUTEePUi, YKa3bIBAIOIINA HA TO, 9YTO WH(OPMAIIMS O BHEITHEM JICHCTBUU TUHAMHYECKON
CUCTEeMBbI OyIeT JOCTATOYHOM JIsl pean3aly JTUHAMHUUYECKON CHCTEMBI;

- OIPEJICIICHBI AJITOPUTMBI peai3alu THHAMUYECKUX CUCTEM.

®

10.
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FRAME STRUCTURE OF PHRASEOLOGICAL UNITS OF ENGLISH AND
KAZAKH LANGUAGES (BASED ON THE CONCEPT "WEALTH")

Orynbekova Bibinur Nurlybekkyzy
Master degree students of KazUIR&WL
Almaty, Kazakhstan

Annotation

This dissertation explores the concept of "wealth™ in English and Kazakh phraseology, focusing
on the role of frames as structures that reflect human knowledge. The study aims to investigate how
frames, which are cognitive structures that organize and shape our understanding of concepts, are
manifested in the linguistic expressions related to the concept of "wealth™ in both languages.

The research utilizes a comparative approach, analyzing a corpus of English and Kazakh
phraseological units that pertain to wealth. By employing a combination of qualitative and quantitative
methods, the study examines the semantic, syntactic, and pragmatic aspects of these phraseological
units, seeking to uncover the underlying cognitive frames that contribute to their meaning.

Key words: cognitive linguistics, cognitive phraseology, phraseological units, frame structure,
frame analysis, concept wealth.

INTRODUCTION

In linguistics, a "frame™ is a cognitive structure that consists of a set of interconnected concepts
and serves as a mental model for interpreting and understanding language. The concept of frame was
introduced by linguist Charles Fillmore in the 1970s, who argued that words and phrases are not just
arbitrary collections of sounds and meanings, but are instead embedded within a broader conceptual
framework [1].

Fillmore's concept of frame has been influential in many areas of linguistics, including syntax,
semantics, and discourse analysis. In syntax, for example, the concept of frame has been used to
explain how certain types of linguistic constructions (such as passive voice) are associated with
specific frames or mental models. In semantics, the frame approach has been used to explore how the
meaning of words and phrases is influenced by the frames in which they are used.

One area where the frame approach has been particularly useful is in the study of phraseology,
which is the study of multi-word expressions such as idioms, collocations, and phrasal verbs. The
frame approach to phraseology emphasizes the importance of analyzing the underlying conceptual
structures that support these expressions, rather than just treating them as fixed, formulaic units.

There has been a considerable amount of research on the frame structure of phraseological units
in various languages, including English, German, Spanish, and Chinese. Much of this research has
focused on identifying the core elements that make up the frames of specific types of phraseological
units, as well as exploring the cognitive processes involved in their comprehension and use.

For example, a study by Gibbs and Nayak investigated the frame structure of idiomatic
expressions in English, such as "kick the bucket" and "spill the beans". They found that these
expressions are based on underlying conceptual frames that involve metaphorical mappings between
the literal and figurative meanings of the words involved [2].

Similarly, a study by Aguilar-Sanchez (2011) analyzed the frame structure of Mexican Spanish
idioms related to food, such as "estar como agua para chocolate” ("to be boiling mad"). She found that
these idioms are based on conceptual frames that involve cultural and historical associations between
food and emotions [3].

Ronald W. Langacker is another prominent linguist who has made significant contributions to
the study of frames. While Charles J. Fillmore is best known for his work on Frame Semantics,
Langacker is associated with a related linguistic framework called Cognitive Grammar.
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According to Langacker, constructions are not limited to individual words but encompass
larger units, such as phrases and sentences. They capture the relationship between form (linguistic
expressions) and meaning (conceptual structures) in a holistic manner.

In Cognitive Grammar, frames are considered one type of construction. They represent abstract
conceptual structures that capture our knowledge of specific scenarios, events, or concepts. Frames
consist of a set of interconnected conceptual elements, which include participants, properties,
relationships, and other relevant aspects of the frame [4].

In Russian scientist we find the general humanitarian definition of a frame in A. Yu.
Bykadorova: "a frame is a structure of knowledge about a subject (concept, phenomenon, event, time
interval) in a particular field of science, has stereotypical features and characteristics that are the object
of study for a given science"[5].

Overall, the frame approach to linguistics has been an influential and productive way of
understanding how language and thought are interconnected. In the context of phraseology, the frame
approach has provided valuable insights into the cognitive and cultural processes involved in the
creation and use of multi-word expressions.The frame structure of phraseological units (PUs) plays a
crucial role in understanding how linguistic elements contribute to the conceptualization and
representation of specific domains. This practical part of the dissertation focuses on investigating the
frame structure of PUs related to the conceptual domain of wealth in English and Kazakh languages.
By conducting a comparative analysis, this research aims to explore the similarities and differences in
the expression of wealth-related concepts across these two languages. The findings will enhance our
understanding of how language and culture intersect in the representation of wealth, contributing to the
fields of phraseology, contrastive linguistics, and cultural studies.

METHODOLOGY

Corpus Compilation:

To conduct a comprehensive analysis, a large corpus of authentic texts in English and Kazakh
will be compiled. The corpus will be carefully selected to ensure a representative sample from
different genres, time periods, and social contexts. It will include sources such as literature, news
articles, academic papers, and online platforms. The diverse range of texts will provide insights into
the various ways in which wealth-related concepts are expressed in each language.

Data Extraction:

From the compiled corpus, PUs and idiomatic expressions related to wealth will be identified
and extracted. These PUs will be categorized based on their semantic content and relevant contextual
information will be collected. In cases where translations are available, both the original PU and its
translation will be included to facilitate comparative analysis. This data extraction process will lay the
foundation for the subsequent frame analysis.

Frame Analysis:

The frame analysis will focus on identifying the core elements that constitute the frame
structure of wealth-related PUs in English and Kazakh. This analysis will involve examining the
lexical and semantic properties of the PUs, including constituent words, collocations, metaphorical
mappings, and cultural connotations. The aim is to identify the commonalities and variations in the
representation and understanding of wealth within each language. The analysis will help uncover the
linguistic patterns and cultural perspectives that shape the expression of wealth-related concepts in
English and Kazakh.

Comparative Analysis:

The frame structures of wealth-related PUs in English and Kazakh will be compared to identify
similarities and differences. Special attention will be given to variations in metaphorical mappings,
semantic extensions, and cultural references within the frame structure. This comparative analysis will
shed light on how linguistic and cultural factors influence the representation of wealth in each
language. It will provide valuable insights into the diverse ways in which the concept of wealth is
expressed and conceptualized.

Interpretation and Discussion:
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The findings from the comparative analysis will be interpreted and discussed in relation to the
cultural, historical, and socio-economic factors that influence the conceptualization of wealth in
English and Kazakh. The discussion will explore how language reflects and shapes societal attitudes,
values, and perceptions of wealth in each linguistic community. The interpretation and discussion will
provide a comprehensive understanding of the frame structure of wealth-related PUs, enriching our
knowledge of how language and culture intertwine in the representation of wealth.

Implications and Applications:

The practical implications of the research will be explored, focusing on enriching bilingual
dictionaries and language teaching materials with accurate and culturally sensitive translations of
wealth-related PUs. The findings will contribute to cross-cultural communication, language planning,
and intercultural studies by promoting a better understanding of the diverse ways in which the concept
of wealth is expressed and conceptualized. Additionally, the research outcomes can facilitate effective
communication and enhance cultural understanding in contexts where English and Kazakh are used.

Limitations and Future Research:

The limitations of the study will be acknowledged, including potential biases in corpus
selection and challenges in identifying frame structures. Suggestions for future research directions will
be provided, such as expanding the analysis to include other languages or conducting experimental
studies to investigate the cognitive processing of wealth-related PUs. By addressing these limitations
and suggesting avenues for future research, this study will provide a solid foundation for further
exploration of the frame structure of PUs in different linguistic and cultural contexts.

By conducting an in-depth analysis of the frame structure of wealth-related PUs in English and
Kazakh, this practical part of the dissertation aims to enhance our understanding of how linguistic
elements contribute to the conceptualization and representation of wealth. The comparative analysis
will shed light on the linguistic patterns and cultural perspectives that shape the expression of wealth-
related concepts in each language. The findings will have practical implications for bilingual
dictionaries, language teaching materials, and cross-cultural communication. Ultimately, this research
will contribute to the broader fields of phraseology, contrastive linguistics, and cultural studies,
promoting a deeper understanding of the intersection between language, culture, and the representation
of wealth.

In conclusion, this study has delved into the frame structure of phraseological units (PUs) in
English and Kazakh languages, with a specific focus on the conceptual domain of wealth. By
employing a comparative analysis, this research has shed light on the similarities and differences in the
expression of wealth-related concepts across the two languages, contributing to our understanding of
how linguistic elements shape the conceptualization and representation of wealth.

CONCLUSION

We collected idioms related to the concept of wealth in the English and Kazakh languages and
conducted a frame analysis of them. As a result, we came to the following conclusions. In English, the
frame structure of the concept of wealth is as follows:

1.Wealth is a social and ethical norm that establishes its fulfillment in society.

2.A person must be rich, have a decent income, have money, that is, a positive value
orientation.

3.The concept of "wealth " is the most used in England. The attitude towards wealth can be
positive, but somewhat ironic.

4. It is necessary to save money, protect them — a national feature of the English mentality

5.English society is divided into rich and poor, in which material well-being plays a major role.

And for the Kazakh language:

1.In Kazakh society, wealth is tested and condemned, because the wealthy people are unfair.

2.Wealthy people are greedy, stingy, merciless.

3.Wealth comes from hard work.

4.Wealth leads to a violation of social equality.

5.There is a change in social orientation in relation to wealth.
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Thus, a qualitative representation of the semantic-associative field of the concept of "6aiinbik" /
"wealth" in two languages is represented by the same means. This is a slightly different picture when
quantifying units.

The presence of money is positively assessed in both cultures; on the other hand, a negative
attitude towards their large number in Kazakh culture has been revealed, based on the belief in the
possibility of honest purchase of large amounts of money. The lack of money is more negatively
assessed in English culture than in Kazakh, and is also strongly condemned for extravagance. A high
degree of approval in English culture is endowed with frugality, saving money.

In addition, the stable phrases of the English and Kazakhs have many similarities, in both,
wealth is compared with other values, such as love, friendship, trust, freedom, power.

The study also showed that in English and Kazakh cultures, the concept of "wealth™ is directly
related to such concepts as money, labor, laziness, accumulation, greed, to which there is a very
complex and contradictory attitude from the English and Kazakh side. This fact is associated with
certain differences in our cultures, religions, history.

Thus, the comparative analysis of the representation of the concept of "wealth™ in the English
and Kazakh languages presented in the work made it possible to identify similarities and differences in
the English and Kazakh mentalities, which should be taken into account in intercultural
communication.
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NW3YYEHHUE AJITOPUTMA UHTEJJIEKTYAJIBHOI'O AHAJIM3A JTAHHBIX 1P
AHAJIM3BE COONUAJIBHBIX CETEU

Amupeanuee E.H.

Kazaxckoeo Hayuonanvnoeo Ynueepcumema umenu anv-@apabu 0.m.u., npogeccop, 2. Aimamul
Onczapoaesa A.7K.

cmyoenm, MedcoynapoOousiil yHueepcumenm uH@OpMayuoHHuIX mexHoI02ull, 2. Anmamol
Camouuosa A.H.

cmyoenm, MedcoynapoOouwiil ynueepcumem uHGOpMayYUOHHbIX MEXHON02Ul, 2. Animambl

AHHOTaNUA

N3yuyeHune anropuTMa MHTEILIEKTYaJIbHOIO aHAJIN3A JAHHBIX IIPU aHAJIU3€ COLMAIIBHBIX CETEH -

3TO NPOLECC HCCIAeNOBaHMS U pPa3pabOTKU METOJOB M alIrOpPUTMOB, KOTOpblE MOTYT OBITh
WCIIOJIB30BAHBbI JIUI AHAJIN3A JTaHHBIX, [TOJIYYEHHBIX U3 COLUAIbHBIX CETEH.
AJNrOpUTMBI MHTEJUIEKTYaJIbHOTO aHalIM3a JAHHBIX MO3BOJSIOT M3BJIEKaTh LIEHHYIO MHPOPMALUIO U3
O0MbIINX 00BEMOB JIaHHBIX, MOJYYCHHBIX U3 COLHUAIBHBIX CETEH, M MCIOIB30BATh ATY HH(POPMAIUIO
Ul TPUHATUS PELICHWH, ONpPENEIeHHUs TEHIECHUMH W BBIABIEHUS IIATTEPHOB B IIOBEICHUU
II0JIB30BATEIICH.

KiroueBble 3a1auy, KOTOpBIE PEIIAIOTCS MPU aHAJIN3E JaHHBIX COLIMAJIBHBIX CETEH, BKIIOYAIOT
BBISIBJIEHHE COOBITHI, OOHApY)KEHUE BIMSTEIBHBIX IOJIb30BATENCH W TPyII, ONpPENEIeHUE TEMaTUK
00CYX/IeHUH, OLIEHKY TOHAJIbHOCTH BBICKa3bIBAHUH, aHAJIN3 SMOLUI U MHOTHE ApYyTHE.

ANTOPUTMBI ~ MHTEUIEKTYaIbHOTO  aHajW3a JaHHBIX MOTYT OBITb  pa3paboTaHbl ¢
UCIOJb30BAHUEM DPA3JIMYHBIX METOJOB MAIIMHHOIO OOyuYeHMs, TaKMX Kak Kiaccudukanus,
KJIacTepH3alns, aHallu3 TeKCTa W 00paboTKa €CTECTBEHHOTO s3bIKa, HEHMPOHHBIE CETH W JpYyTHE.
PesynbTarhl aHanu3a MOTyT OBbITh IPECTABIIECHBI B BUIE IpadMKOB, JUarpaMM, TaOJIULl ¥ OTYETOB, YTO
M03BOJISIET IPUHUMATh 0OOCHOBAHHBIE PEIIEHUS] HA OCHOBE JIaHHBIX.

KuroueBble ¢J10Ba: MHTEIUIEKTYaIbHbIM aHAIN3 JAHHBIX, aHAJIN3 COLIMAIBHBIX CETEH, METOBI
MalIMHHOTO 00y4eHus, 00paboTKa €CTECTBEHHOTO SI3bIKa, HEHPOHHBIE CETH, BBISIBIIEHUE COOBITUH.

Beenenue

MHorue aaropuTMbl PENISIIIMOHHOTO WHTEJUIEKTYalbHOTO aHan3a JaHHbIX B3sATHI u3 ILP [1]
(MHOYKTUBHO-JOTMYECKOE MporpaMMmupoBanue). Jlns u3ydeHHs TMOJIE3HBIX MoJeneil Ha OCHOBE
peNALMOHHBIX JaHHBIX MeToJ ILP B OCHOBHOM HCIONB3YyeT A3BIK JIOTMUECKOTIO MPOrpaMMUPOBAaHMUS,
ILP sBnsiercst mepekpecTHON 00JacTbi0 MAIIMHHOIO OOYYEHHUS M JIOTMYECKOTO NMPOrpaMMHPOBAHMUSA,
KOTOpbIE B OCHOBHOM KacaloTcs TOTO, KaK M3BJIEKATh HOBBIE 3HAHUS U3 JAHHBIX. AHAJIU3 COIMAIbHBIX
ceTell SBJISETCS OCHOBHBIM NMPUMEHEHHEM PESLMOHHBIX JaHHBIX, pa3pabOTKa HMHTEIIEKTYaJlbHOTO
aHaJlM3a peJSLMOHHBIX JaHHBIX oOecneunBaeT Oosee A(P(GEKTUBHBIA HMHCTPYMEHT [UIsl aHaiusa
COLIMAJIBHBIX CETeH, 4TO CIIOCOOCTBYET PAa3BUTHIO aHAIM3a COLMANIBHBIX ceTel [2].

ILP - BaxHBIII MeTOJ B OOYYEHMHM B3aWMOOTHOIIEHUSM, KOTOPBIH KOHCTPYUPYET JIOTHYECKHE
YTBEP)KJECHUS TEepBOro MOpPsIKa MHIYKTUBHO HAa OCHOBE 00pa3loB M ()OHOBBIX 3HaHUH. Ilockonbky
ILP wucnons3yer JOTMKYy B KAa4yeCTBE NPEACTABICHHS, OH NPEOJOJEBACT JBE TPYAHOCTH
TPaIUIIMOHHOTO MAIIMHHOTO O0YYEHHsI: OrpaHMYEHHOE BhIpa)KEHUE JIOTUKU BbICKa3bIBaHUI; (POHOBBIE
3HaHUSA HE MOTyT ObITh J100aBiieHbl B mpouecce oOyuenus. Kpome toro, pesynbrar oOyuenus ILP
nerko noHAtsk. MccnenoBanue ILP ¢okycupyercst Ha BBeZieHHH MpaBHiia B3aMMOOTHOLIEHUH paHee. B
nocneaHue roasl uccnenoBanus ILP O6butn paciipensl, 4ToObl OXBAaTUTH MTOYTH BCE YUEOHbIE 3aauH,
TaKue Kak Kiaaccu(UKaIMs, perpeccus, KjacTepu3alus U KOppesIMOHHbIN aHanus [3].

OCHOBaHHBIN Ha B3aMMHOCTH MEXJIY Y3JIaMH B TpyNIax COLUAIbHBIX CETEH, METOJ] COBMECTHOMN
¢unbrpanuu (CF), koTopsiii popMUpyeT OJUH U3 TpeX KIAccOB peKoMeHpaaTenbHou cuctemsl (RS),
MO>KET OBbITh HCIIOJIb30BaH JJISl MCIOJIb30BAHUS ACCOLMAIMK MEX1y mosib3oBarensMmu [4]. ToBapbl
MOTYT OBITh PEKOMEHJIOBaHbI MOJH30BATENII0 HA OCHOBE PEHTHHra ero B3auMHOW cBsizu. Tam, rue
ocHOBHBIM HefocTaTkoM CF sBisieTcs pa3pexeHHOCTh TaHHBIX, OCHOBAHHBIM Ha COJIEpKaHUU (JIpyroi
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meton RS) umccnmenyer cTpyKTyphl NAaHHBIX sl BBIpaOOTKHM pekoMmeHianuidi. OJHako ruOpuIHbIe
MOAXO0JIbI OOBIYHO MpennoyiaraloT pekoMeHganuu, couetatronpie CF UM KOHTEHT-OpUEHTUPOBAHHBIC
peKOMEeHauU. DKCIEPUMEHT, ONUCAHHBIA B [5], MpeIokuia rHOpHIHBIA MOAXO0J O] Ha3BaHUEM
Entree-C, cucremy, kotopas oObeAuHsAET OCHOBaHHbIe Ha 3HaHUAX RS m CF mia pexomeHnanuu
pecropanoB. Pabora B [6] ynyumuina anroput™m CF, ncnomnp3ys KaJaHy0 peaan3aiuio HepapXxuiecKon
arJoMepaTUBHON KJIaCTEpU3AIMH, YTOOBI MPEAJIOKUTE MPECTOsIINE KOHPEPEHIIUN WIH KypHAIbI, B
KOTOpBIE HccieaoBarenu (0cOOEHHO B 00JACTH KOMIBIOTEPHBIX HAyK) MOIYT IPEACTAaBUTH CBOU
pabotsl (Pucynoxk 1).

Pucynok 1 - CtpykTypa cooOIiecTBa B COIIMAIBHON CETH
Metoaos0orust uccjiei0BAaHUA M HCXOAHbIE JaHHbIE

ITo nannsiM Technorati, kaxxawlii neHb reHepupyercs okoio 75 000 HOBBIX Gnoros u 1,2
MUJUINOHA HOBBIX IOCTOB, NAIOLIUX MHEHHE O NMPOAYKTax U ycayrax [7]. Kpome Toro, eXeMHUHYTHO
TeHEPUPYIOTCS OTPOMHBIE 0OBbEMBI JAaHHBIX Ha OOBIYHBIX CATaX COLMAIbHBIX CETEH copepKaT MHEHUS
M0JIb30BaTes e MO Pa3IMUHBIM TEMaM, HAUMHAasl OT JTMUHBIX U 3aKaHYMBasl IN100AIbHBIMU IPOOIeMaMu.
MHeHnus nosb3oBareseil Ha caiiTaXx COLMANbHBIX CETeH MOYHO paccMaTpHUBaTh Kak OOHapy>Ke€Hue U
pacro3HaBaHHE IOJIOKUTEIBHBIX WJIM OTPULATEIbHBIX BBICKa3bIBaHUI 10 pa3IMYHBIM TEMaM,
MPEJICTABISIONIMM MHTepec. OTH MHEHMsI 4acTo yOeOUTENbHbl, M HUX IOKa3aTeld MOTYT OBITh
UCMOJb30BaHbl B KaueCTBE MOTHUBAIMM TPU MPUHATUM BbIOOpAa M pEIIEHUH O TMOKPOBUTEIHCTBE
ONPEJEICHHBIM MPOAYKTAM M yCIIyraM WIH JaXe MOJJECPKKE MOJUTHYECKOTrO KaHIuJaTa BO BpeMs
BbIOOpoB. HecmoTps Ha TO, 4ro MHeHuss B VHTepHeTe MOXXHO OOHapyXHUTh C TIOMOIIBIO
TPaJMLIMOHHBIX METO/A0B, 3Ta (opMa, HAOOOpPOT, HeaJeKBaTHA, Y4YUTHIBas OONBLIION 00beM
nH(pOopMaluY, TeHEPUPYEMOIl Ha caliTaX COLMANBHBIX ceTed. DTOT (haKT MOJUEpKUBAET aKTyaJbHOCTb
METOJIOB HHTEJUIEKTyaJIbHOTO aHajiu3a [aHHBIX IIPU aHAJINW3€ MHEHWH, BBICKa3aHHBIX Ha caiire
colyagbHOU ceTH. beimn pa3paboTaHbl pa3iavyuHble METOMABI JJIS aHAIW3a MHEHMsI, BOSHUKAIOIIETO U3
OT3BIBOB O MpPOAYKTaX, yciyrax, COOBITHUSIX WM TMEPCOHAIUSAX B COLMANBbHOM cetu. MHCTpyMeHTHI
VMHTEJUIEKTYAJIbHOIO aHalIW3a JIaHHBIX, YK€ MCIOJb3yeMble I AaHAJINW3a MHEHHU W HACTPOCHUH,
BKJIIOYAIOT B ce0s1 HAOOpBI MPOCTHIX METOJOB MOJCUYETa Uil MAalIMHHOTO o0yueHus. Kateropuzarus
TEKCTa, OCHOBAaHHOI'O0 Ha MHEHHUH, C UCIOJIb30BaHNEM OMHAPHOIO pa3rpaHUuYEHUs MOJOKUTEIBHOTO U
OTPULIATENILHOTO, OKAa3bIBAETCSl HEJOCTATOYHBIM IIPH PAHXUPOBAHUM CTAaTEl € TOUYKH 3pEHUs
pEeKOMEHalUi UM CpaBHEHUS MHEHUN HECKOJIbKUX DPELIEH3EHTOB (HampHMep, C HCIOJIb30BAaHHEM
aKTepOB, CHABIIUXCA B JABYX pa3HbIX (uUiIbMax 4YTOOBI pPELINTh, KOTO W3 HHUX YBHJIETh Ha B
kuHOoTearpe). OmnpeneneHre UIPOKOB MO JOKYMEHTaM B COLIMAJIbHOW CETH TaKXKe CTajo LEHHBIM,
MOCKOJIbKY BJIMATENbHbIE CYOBEKTHl PpacCMaTpUBAaIOTCSd B JOKYMEHTaX Kak IE€peMeHHbIe IpHU
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NPUMEHEHUH METOJI0B MHTEJUICKTYaIbHOTO aHaJIN3a JaHHBIX B COIMAIBHOM ceTh. Vet0 COBMECTHOTO
BO3HUKHOBEHHUS TAKXKE MOXKHO pacCMaTpUBaTh KaK KU3HECMOCOOHYIO HH(OPMALIUIO.

WMHCTpYMEHTHI MHTEIUIEKTYaJbHOTO aHAIM3a JaHHBIX MOTYT OTBETUTH Ha OTpacieBbIE BOMPOCHI,
pellIeHrne KOTOPhIX TPAJUIIMOHHO OTHHMAJIO CIMIIKOM MHOTO BpeMeHHU. VHTenneKTyanbHbli aHau3
TAHHBIX COIMATBHBIX CETEH MOXET OBITh BBHIIIOJIHEH C MCIIOJIb30BAaHHEM METOJI0B MHTEIICKTYaTIbHOTO
aHanm3a rpadoB, TaKUX Kak kiaccupukanus / TOMOJOTHUHM, IPOrHO3UPOBAHHE, OOHApYyKEHUE,
3G HEKTUBHOCTD, U3MEPEHHE Ia0JIOHOB M METPHK, MOJICIIMPOBAaHIE, 00pabOTKa JaHHBIX, YBOJIOLUS U
CTPYKTYpa, a Takxke cooOmiectBa [8]. UToObl u3BiIeub MHPOPMAIIHIO, TIPEICTABICHHYIO B TpaduKax,
HEOOXOUMO ONpPEIEeTUTh METPHKH, OMUCHIBAIOMINE TIJIOOATBHYIO CTPYKTYpY TpaduKoB, HAUTH
CTPYKTYpY cooO11ecTBa rpadoB. ceTu U ONMpeseissioT METPUKH, ONHUCHIBAIOIINE NATTEPHBI JIOKATHHOTO
B3auMOJIeHCTBHA Ha rpadax, pa3padaTsiBaloT (PPEKTUBHBIC AITOPUTMBI HHTEIUICKTYAIbHOTO aHAIN3a
JAHHBIX B CETAX M MOHUMAIOT MOJIEJIb TeHepaIui rpaduKoB.

ConmanbHbIe CETH M UX aHAJM3 - Ba)KHAst 00JIaCTh, U OHA IIMPOKO PACIPOCTPAHEHA CPEIU MHOTHUX
MOJIOJIBIX HccienoBateneil. MccnenoBanus COLMATBHBIX CETEd BO3HUKIM HA OCHOBE COLIMOJIOTHH,
MICUXOJIOTUH, CTAaTUCTUKUA M Teopuu rpadoB. OCHOBBIBASCh HA TEOPETUYECKUX KOHIIETIUSAX Tpados,
collMajbHas CeTh UHTEPIPETUPYET COIUAIbHBIC OTHOIICHUSI UHIUBUIOB KaK TOYKH, a UX OTHOLICHHS -
KakK JJMHUH, coequHsomue ux [9]. Paznuyunsie
TUIIaMU aHaJIM3a COLIMANIbHBIX CeTeH SBISIOTCS;

e CouuanabHO-OpUEHTHUPOBAHHBIN (IIEIOCTHBIN) CETEBOM aHAIH3

e  DroleHTPUYECKHUH (JIMUHOCTHBIIN) CeTEeBOM aHaIN3

Pa3Butne conpanpHbIX CeTell OKa3bIBaeT OYCHb CHIILHOE BIMSHUE HAa HA0Op METO/I0B, pa3paboTaHHBIX
JUIS MHTEJUIEKTYalIbHOTO aHalu3a rpa)MKoOB U COLIMATIbHBIX CETEH.

CoumarnbHble CETH OCHOBaHBI Ha MHOXECTBE MCTOYHUKOB JIAaHHBIX U B CaMBIX pa3HBIX MacIITadax.
NuTennexTyanbHbIi aHaau3 JaHHBIX oOecrieurBaeT 3(h(HEeKTUBHBINA CIIOCOO BBHIMTOJIHEHUS

Y MCTIOJIb30BaHMS 0a3bl JaHHBIX.

Pe3y.]'ll>TaTbI u oﬁcyme}me

B mudpoByro 31moxy 60JIbIIMHCTBO 3 KOHOMUUYECKUX M COLUAIBHBIX MOJIENICH OBEIEHUS OCTaBIISIOT
nocie ce0s OrpoMHbIi  LUGPOBOW Cliel, KOTOPBIA TOCTENEHHO HCMONb3YyeTcs B LEIX
MpOrHO3MpoBaHusA. HecmoTpss Ha OrpoMHBIM NOTEHIMA] STHUX JaHHBIX, HUHTErpalus M aHalu3
IIMPOKOTO CIEKTPa Pa3HOPOAHBIX MCTOYHUKOB HE MOTYT OBITh pELIeHbl TPaJAUIMOHHBIMH METOJIaMH,
HCIOJIb3YEMbIMU B SKOHOMHUKE U COLIMATIBHBIX HayKax. UToObl JOOMTHCS ycrnexa B JOCTUKEHUU STOU
1eJI, He00XO0AMMO TIIATENIBHO CIUTAHUPOBATh U BHEJIPUTH BECh MPOLIECC U3BJICUCHHUS, IPEOOpa30BaHUs
U aHaJu3a JaHHbIX. IMEHHO B 3TOT MOMEHT BO3HMKAIOT MapaJurMbl OOJBIINX JAHHBIX U KU3HEHHOTO
LIMKJIA TAHHBIX KaK MOJIE3HbIE TIOJXO/BI K TOMY, KaK CIIPABIIATHCS C 3TUM IpoueccoM [10].

Crnenys mapaaurme OOJIBIIMX JAHHBIX, TaKoe OOJbIIOE pazHOOOpazue PasHOPOIHBIX MCTOUYHUKOB
TpeOyeT crenuagbHbIX METOAOB MX 00paboTku. Bo BTOpOM pasnene craTbu paccMaTpUBAaeTCs 3TOT
BONPOC MyTeM 0030pa TE€X METO/I0B, KOTOPbIE HE TAK YaCTO HCIOJIB3YIOTCS B COLMAIBHBIX HAayKax, U
KJ1acCU(UKAIIMK UX B COOTBETCTBUH C HTAIIOM aHAJIM3a JaHHBIX, HA KOTOPOM OHM pabOTaroT.

Jlis TOoro 4ToOBl BBICTPOUTH AHAIU3 JIAHHBIX C OPraHU3allMOHHOW TOYKH 3pEHHs] U 00eCHeuuTh
BO3MOXXHOCTb YIPABJICHUSI MU B paMKaxX HaJeKHOW U TMOKOM apXUTEKTYphl, ObLIT IPUMEHEH MOJIXO/,
OCHOBaHHBI Ha >KU3HEHHOM LUKJIE JaHHBIX. Pa3nnyHble TOYKM 3peHHs Ha 3TOT MOAXO0J ObuIn
paccMOTpeHbl U O0OOIEHB! /sl YCTaHOBIEHHMS W ONpEIeNIeHHs BCeX 3aJeWCTBOBAHHBIX ATAINlOB U
MIPOLIECCOB.

[IpaBuTenscTBa W y4pexaeHHs OQHUIMANBHOW CTAaTUCTUKM TaKXe MOTYT HU3BJE€Yb BBITOAY M3
BHeJpeHus:  MHGOPMAIIMOHHOM  cHUCTEMBl €  MpemiaraeMod  apxuTekTypou.  Wurerpauus
MHOT'OYMCIIEHHBIX HCTOYHHMKOB, K KOTOPBIM Yy HHMX €CTh JOCTYIl, MOKET IPUBECTH K YIYYIIECHUIO
MIPOTHO30B  OTHOCUTENIbHO  KJIIOYEBBIX HSKOHOMUYECKMX IOKa3aTeled M  COOTBETCTBYIOLIEMY
MJIAHUPOBAHUIO SKOHOMUYECKON MOAUTHKH [10].

XoTsl mpeasaraeMasi apXuTEKTypa SBISIETCS JOCTAaTOYHO OOmmIei, 4ToObl ee MOKHO ObLIO
peann30BaTh ¢ MOMOUIBIO JI000M TEXHOJIOIUH, €€ BHEAPEHHE He 00XoauTcs 6e3 mpensaTcTBuil. YToOs!
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YIOMSIHYTh HEKOTOpBIE W3 HHX, MHTErpanusl apXUTEKTypbl B CYLIECTBYIOLIME OPraHU3aLMOHHBIE
MHPOPMALMOHHBIE CHCTEMBbl SIBJISIETCS. KPUTUYECKHM Ba)XKHBIM IIpOLlECCOM Uil oOecreyeHus
OecniepeOoifHOM TeHepaly MPOTrHO30B M TEKYIMIMX coOBITHH. Takxke KpaliHe Ba)KHO BHEIPUTH MOJTYJIH
B HaJUIEXKAIIYIO CpeAy 00JauHbIX BHIYMCIICHHUH, YTOOBI CUCTEMA MOTJIA JIETKO MacIITaOupoBaThCs.
3akioueHue

B kauectBe Oyaymiedt paboThl Mbl INITAHUPYEM BHEIPUThH NPEIJIOKEHHYIO apXUTEKTYpy OOJIbIIMX
TAHHBIX, YTOOBI TEHEPUPOBATH U MyOJIIMKOBATh TEKYIINE TPAHCISAIMU B PEaTbHOM BPEMEHH U ITPOTHO3BI
HEKOTOPBIX COLUAIIbHO-?)KOHOMUYECKUX MEPEMEHHBIX C HCIIOJIb30BaHUEM HMHTEpHET-AAaHHBIX. B 3ToM
CTaThe MPEATI0KEHA HOBAsI apPXUTEKTypa OOJBIINX JAHHBIX, KOTOpas YYUTHIBAET OCOOCHHOCTH aHAIN3a
HSKOHOMMYECKOI'0 U COLMAIBLHOIO IMOBeIeHHUs B LM(poByro 3moxy. IlepBas ocoOeHHOCTh cBsA3aHa C
pasHoo0pa3reM UCTOYHUKOB, KOTOPHIE MOTJIHM OBl MPEJOCTABIATh HHPOPMAIIUIO M0 IKOHOMUYECKHM H
couyanbHbIM TeMaM. Hain nepBblii BKiIaj HampaBlieH Ha pelIeHue 3TOW ImpoOjeMbl MyTeM aHaau3a
MHOECTBA HCTOYHHKOB JIaHHBIX U TMPEII0KEHUS TAKCOHOMHH JIJISl UX KJIACCU(UKAIIMH B COOTBETCTBUU
C LIENIbIO TEHEPUPYIOIIHX JaHHBIX.

HakoHeln, OCHOBHBIM BKJIaJIOM CTaTbH SIBJISIETCS MPEAJIOKEHHE ApPXUTEKTYpbl OOJIBIIMX JAHHBIX,
aZlanTUPOBAaHHOM K OCOOEHHOCTSM HKOHOMHUYECKOTO M COLMAJIBHOIO aHajlu3a M OCHOBAaHHOW Ha
MOJIXOJI€ K YIIPABJIEHUIO JJAHHBIMU B OPIaHM3ALlMM HAa OCHOBE >KM3HEHHOrO IUKJIa JaHHbIX. B TO xe
BpeMs IIPEUIOKEHUE CTPEMHIIOCh ObITh JOCTATOUYHO OOIIMM, 4TOOBI €0 MOXHO OBLIO peaan30BaTh C
UCIOJb30BAaHUEM  PA3JIMYHBIX TEXHOJIOTUMHM, BBIYUCIUTENBHBIX MapajurM U  aHAJIUTUYECKOIO
IIPOrPaMMHOI0 00ECIeYeHUsI B 3aBUCUMOCTH OT TpeOOBaHUH M LiesIel KaKJ0ro KOHKPETHOTO Cilydas.
BHenpsisi Takylo apXMTEKTypy, OpraHu3alusi CMOXKET MaKCUMalbHO 3((EKTUBHO HCIOIb30BAaTh BCE
COLMalibHbIE M SKOHOMHYECKHME MCTOYHMKM HH(pOpMAlMU, K KOTOPbIM Yy HEe €cCTb JIOCTYI.
[Ipeumy1iecTBOM SIBIISIETCS HE TOJIBKO OpraHU3alysi UICTOUHUKOB, HO M UX MHTETpalys U NOJIKIYEHNE
K MHCTPYMEHTaM aHaji3a OOJbIIMX JIAHHBIX, CHOCOOHBIM 3allyCKaTbh MOJENIH JUIs NPOrHO3UPOBAHUS
COLIMAJIbHO-3KOHOMHUYECKUX nepeMeHHbIX. Lllupokoe pazHooOpa3ne MCTOYHMKOB JAaHHBIX U METOJIOB,
PAacCMOTPEHHBIX B apXUTEKType, MPUBOJUT K MOTEHIMAIBHO OO0JIee TOYHBIM M JICTATU3UPOBAHHBIM
IIPOTHO3aM.
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IMPOITOJIMC TYHABIPMACBIH AJIY TEXHOJIOI'HACBIH KACAY KOHE
CTAHIAPTTAY

b.A. /locorcanosa, A.7K. Cadyaxac
«C. JK. Acgpenousapoe amvinoazel Kazax ynmmoix meouyuna ynueepcumemi» KeAK,
Anmamet K., Kazakcman Pecnyoauxacoi

Tyitinoeme. Makanazia nIponoJIMCTEH TYHbIPMA aJly TEXHOJIOTUSACH! Typasibl OasHIaIFaH.

Hezizei co30ep. llpomonuc, TyHABIpMA, cama KOPCETKIITep, MPONOJIUC TYHABIPMACHI,
TEXHOJIOTUSl.

Takbipvinmuly e3exkminizi, [IpormonucTiH eMIIK KacHETiHEe Opail MIMKI3aTTaH TYHIbIpMA aiy
TEXHOJIOTUSACHIH JKacay.

ZKymoicmoiy makcamol. XanbIKTBIK METUIIMHAA TAHBIMAJ, KOTITET€H KaFbIMIbl KACHETTEpTe Ue
IIPONOJIMC LIMKI3aThl KOHE OHBIH €MJIIK KacHeTTepi Typasibl TOJIBIK aKmnapar 6epy. OHbIH XUMUSIIBIK
KypaMbIHa CYHEHE OTBIPBII, TYHIbIpPMA ATy TEXHOJOTHACH KYpacThIpy JKoHe camachlH Oaramay. Cama
KOPCETKIIITEPiH aHBIKTAY.

Kipicne. Kazipri tanma, nyHUE Xy3iHIE, TAOUFH JTOPUIIK Mpenaparrapra KeH ayKbIMIa KOHIT
ayaapeliyna. JyHHexy3UIik JeHcaylblK CaKTay YHWbIMBIHBIH aKrapaTbl OOMBIHILIA Q€M XaJIKbIHBIH
80% Taburu madibIHIAIFAH MIpenapaTTap bl KATaUTBIHIBIFEI aHbIKTAFaH [1]. Paceiama Taburu Tekrec
JOPUTIK MpenapaTTapblH CUHTETUKAJIBIK IpenapaTTapra Kaparanja OlpHelle apThIKIIbUIBIKTaphl Oap,
KaHama dcepi a3 Hemece MyJeM OojMaybl, TePaleBTIK 9cep €Ty CHEKTpi KeH, THIMALIITI KOFapbl
TOMEH YBITTBUIBIK, JCHEHIH OapiblK MyIlejepi MeH Kyienepine yiseciMal acep eTyi, S9KOHOMUKAIIBIK
TUIMALUTIT. OChl KOPCETKIIITEpre opail MPOMOIUC MIMKI3aThIHAH TYHIbIPMA JalbIHIAay ©3€KTi OOJBII
TaObLIAIbI.

[Iporonuc — Oy Tepek MEeH KOHYC TOpi3/i aramuTapblH OYpIIIKTEpIHEH ajblHFaH MIabIp
TOpI3/l MaTepuai, ©31HJIK allbl JIOMIre >KOHE KO KOHBIP HeMece caphl Tycke ue. IIpomommc cupek
KaFmaia Taza TypiHZE KOJI JKeTiMAl. OJeTTe OHbl apa YysulapblHaH anajbl jKOHE apa eHIMAepiH
Kamtuael. [Ipomonucrin epekmieniri (6acka Oan eHiMJepiHeH) — TIiOTI Olp caraT KalHaTKaHJa,
MIPOIIOJIUC ©31HIH KaCHEeTTePiH TOJbIFbIMEeH cakTaiinbl, 80-104 °C temmneparypana 6ankuasl, 15 °C-tan
TOMEH CAJIKBIHIATKaH Ke3/e oHail Oy3biiaasl. KonmenTtparmsce! 70% jxoHe 0JjaH KOFapbl METHIL, STHI
CIHUPTTEPiHJIE KAKCHI epul, aMMHaK MEeH KYILITi CipKe KbIIKbUIBI €pITIHAUIepiHAe KapThulall epul.
[Ipononuctin Apucrorens 3amaHblHaH Oactan 0.3.7 350 »k.k. O6acramn A9pi-A9pMeKTepIl KOJIJaHyIbIH
y3aK Tapuxbl Oap. I'pextep mpomonucTi abcueccke KOJJaHFaH, acCUPUSIIBIKTAp OHBI JKapajap MeH
ICIKTEp/Il €MJIeY ’OHE MBICBIPIIBIKTAp OHbl MyMHUsJIAy YUIIH KOJJaHbl. BYTiHI1 TaHAa OHBIH KeNTereH
JQpLTiK Typaepi 6ap, coHbIH Oipi mpormonuc TyHapIpMach [2, 3].

Mamepuanoap men adicmep.

[IpononucreH TyHABIpMA ajy MaKcaTbhlHIA JKOCHApiaHFaH >KYMBICTAp/Abl JKYPrizy YILIiH
mKK13aTThl Meuepi 0,5-1 MM-re eiiiH OipKenKki YHTaKTauIpl. bys mmkizat TyHIbIpMaHbl Jkacay YILIiH
naiinananeuiabl. [Iponoauc TYHABIPMACBIH OHJIPY YIUIH Malepaunus ofici TaHJaIIbl. DKCTPAreHT
petinae 70% KOHUEHTpauusgarbl 3TUi cnupTi KohaaHbuibl. MemnekeTrtik ®apmakonesHsiH (KP
M®) tanantapbiHa coiikec TYHAbIpMaA 1:5 KaThIHACBIHIA TAWBIHIANIBL.

Homuoicenep sncone mankpinaynap.

[Ipononuc mpenaparTapblHbIH — (ApMaKOJIOTHSIIBIK — O€JICEHAUTINT OHONOTUAIBIK — OesiceH i
KOCBUTBICTAp/AbIH (OanaybI3, adup Maiinapsl, GEHOIABI KOCBUIBICTAP, TMOJUCAXapUATEDP) Kom O0IybIiHA
OaitnanpicThl. [Ipononuc TyHabIpMackl OakTepusiap (OHBIH iHIiHAE TYOepKyJe3 ), BUpycTap OoibIHIIA
(COHBIH 1HIIHAE TyMay, «IIOUIKa» TyMaybl >KOHE CYBIK THIO) JKOHE CaHBIPAYKYJIAaKTap TYAbIPAThIH
aypynapra Kapchl, Karepii icik aypybl Ke3iHe KOJAaHbuiaabl. lIpormosmc TYHIBIpMAachl COHBIMEH
KaTap MYpPBIH *oHE TaMak 1ciri Ke3iH/e KOJJaHbUIaAbl, HIMMYHBIK JKYHEeH1 KYIIEeHTy YIIiH, acKa3aH-
imek mpobyaemManapbiH eMJIey YIIiH, COHBIH 1IIiH/e XeIUMKoOaKTepsiap HHPEKIHICH, acKa3aH >Kapachl
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aypybIH emjiey/ie KeHiHeH TapanFaH. [I[ponoauc COHBIMEH KaTap aHTHOKCHIIAHT JKOHE KaObIHYFa KapChl
areHT PeTIH/E KOJIaHbLIa IbI.

Tynneipmansl naiteigay omici. TwuicTi neHrelire AeWiH yCaKTalFaH IIMKI3aTTBIH OOJDKaMIbI
MeJIIepiHe KaXKeTT1 Melepae sKeTpareHT Kocbuinbl, S0°C TeMiieparypa Ke3inae 2 caraT yaKbIT OONBI
MYKHUST apallacThIPbULABL. YAEpICTE WIMKI3aT IEeH SKCTPareHT apachlIarbl KaThlHAC 1:5, SIFHU
KOJIIaHbUIFaH mponoiauc Mmaccacel — 20 1, skctpareHT (At crupti) — 100 mn. CrnmprriH
KoHIeHTpauuscel 70% nen TaHIambIHIbl, OUTKEHI MYH/Iall KOHLIEHTPAIHS IIHKI3aTThIH KYPaMbIH/IaFbl
BB3-HBIH 3KCTpareHT epiTiHAICiHE KOFaphl MOJIIIEP/IC IIBIFYbIH, Oa/1acThl 3aTTap/IbIH a3 MeJIepiH
KaMTamachbl3 erefi. TOHA3BITKBIII pEeakTop KeMeriMeH mponoiuc epitinmici 3-8°C rtemmeparypa
pexuminae 14 KyH yakbIT Ooibl TYHIBIpbULABL. ColaH KeWiH ApyK-PuiIbTp KOMEriMeH IIHKi3aT
OeumIeKTepi KOK, )KOFaphl JAIPEKeNi Ta3albIKThl KAMTaMachl3 €Ty YIIiH CY31i, alblHFaH TYHJIbIpMa
0acka BIJBICKA, aJl IIHUKI3aT aJbIHBIN TaCTANBIHABL. J{albiH eHIM/II OYBIN-TYI0 MakKcaThiHAa (IIaKOHIap
Ta3apTHUIBII, COCBIH KYHBUIIBI. DIIaKOH ay3bl Pe3eHKE KOMETIMEH THIFBIHIAIIBI [4].

ATBIHFaH TYHIBIpMa Oeriti Oip mici 6ap KOHBIP, )KaOBIK KOHBIP TYCT1 CYHBIKTBIK OOJIIbI, HKaJIIThI
keiemi 100 M1 mporonmMc TYHIBIPMAChl aiblHABL J[alWbiH eHIMII (UIaKOHFa KYWBIT, >KapbIKTaH
KOpFajFaH Kyprak xkepjae, 15°C-tan 25°C-ka Aeifinri TeMmiieparypajaa OananapbH KOJbI KETIEUTIH
Kep/ie CaKTaa/bl.

[Tpononuc TyHIBIpMaNIapblH KeOiHece KYHIKTEp Il eMey, HHMEKIUsIapFa Kapchl areHT peTiHe
1K1 HEMece CHIPTKBI KOJIMaHyFa apHaJIFaH JOPUIIK IIONTIK MpernaparTtap peTiHae KoJaaHyFa 0oJasl
HeMece Oacka KemeHl IOpUTIK TpermaparTapAblH KypamblHAa Kipeli, MbICAJbI, JJIMKCUPJIEP, IMIKi
KOJIJIaHyFa apHaJIFaH TaMIIbUIAP, )KYMCAK JOPUTIK KalbIlTap ®oHe T. 0. [5].

Bacrankel mmki3ar, TexHoJI0ruslJIbIK Omnaipic
apaJjibIK eHIMep AKIHe npouecrep yAepicinaeri
MaTepuaJjaap O0akbLIAy
TazapTeurraH cy, 1-carpl Kenewm, apamacteipy
STHJI CTIUPTI -> IKCTPAreHTTi AalbIHAAY - YaKbITBHI,
Onweyiwi, peakmop TeMIeparypa, ClupT
KOHIEHTPALUSCHI
- .2
2-caThl Canmak,
IIpononuc IMukizaT naiipiHaay - bpakusIIBIK Kypam,
Ycakmaswiu, mapas3ul, O1pKeNKUIIK
-> 8Ubpoenex
A
3-carnl Epitiaai xoHe
[Tpononuc, 3TUn ciupTi IIuKizaTThl apanacTeIpy - IIMKI3aTThIH
70% - Peaxmop CaJIMarbl, yaKbIThI 2
car, Temreparypa
50C
- v
4-catpl TyHIBIPY yaKbITHI
IT TyHabI - 14 xyn
POTIONHC CHIFBIH]IBICHI YHABIPY YH,
Tonazvimkvliu peakmop temneparypa 3-8C
\ 4
—p 5-caTbl
TyHnasipma TyHnasipManbl GUiabTpIey - TazansIk
Lpyk-cpunomp KOPCETKII1, KbICBIM
\ ’ 6-caTbl \ ’
= <=
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TeirpiHgap, Grakonaap

d1akoHAAPABI KYY,

TOJITBHIPY, THIFbIHAAY
JKyy, monmwipy, opamoay

asmomammal JHcesici

KenemMi, TazansIrbl

TeirpiHIAFA QIIAKOHAD,
ITUKETKAJIAp, Maiaanany

\4

7-caThl
Exinmisiik kanray

ChIpTKBI aKayJiapsl,
cepusi HoMepi,

KOHIH/IET1 HYCKAYIIbIK Kanmay asmomammpui KapamJIbLUTBIK
Jrcenici Mep3imi
v
8-catbl ChIpTKBI aKayJiapsl,
Kopar, ckoT4, TONTHIK TpancnoprTbIK Kanray | <= cepusi Homepi,
OTUKCTKa Yemen KapaMIbLIbIK
Mep3imi

\ 4

JaiibiH 6HiM

JlalibIH eHiIM I
OakpuIay

Kecre 1 — IIpononucTen TyHAbIpMa alyAbIH TEXHOJIOTUSIIBIK ChI30aHYCKAChI

XKyprizinren 3eprreynep HoTHKeciHAEe Manepanus aicimer 1:5 karpiHacra, 3-8°C temneparypa
14 xyH yakbIT apanbiFbiHaa 70%-TiK 3THJI COUPTIH SKCTPAreHT PETiHAE KOJJaHa OTBIPHII IPOIOJINC
TYHJIBIPMACHl aiubIHABL. TYHIBIPMaHBI ally TEXHOJOTHUSCHI KeJleCi caThlIapAbl KaMTHIbI: 3KCTPAareHTTi
JalbIHIAy, IIUKI3AaTThl JalblHIAy, HIMKI3aTThl apajacTelpy, TYHABIPY, CY3Yy, (iIakoHmapasl Xyy,
KENTipy JKOHE THIFBIHJAY, JalWblH 6HIMIl OybIN-Tylo, opay, TaHOanay (EKIHIIUIIK Kamray,
TPAHCHOPTTHIK KaNTay).

JaiiblH IpONOJIMC TYHBIPMACBIHBIH canacklH Oakpuiay OolibiHIIAa KepceTkimTep KP M® xone
HK rtananrtapbiHa coiikec »kypriziaai. TyHIABIpPMaHbl KeNTipy Ke31HJErl MaccachblH XoranTy 25%-aan
KEM eMec, all KypaMbIHaFbl METaHOJI skoHe 2-niponanost meniepi 0,05% apTeik emec ayblp MeTanuap
0,001% apTeiK emec KepceTKimTi kepceTTi. CaHIBIK aHBIKTAy OOWBIHINIA TYHABIPMAHBIH OEJICEeHIl
OMOJIOTHSUIBIK 3aT (DTaBOHOMJKA JKOHE (PEHMJIPONAHOMUIKA Tanjay Kyprizuial. Tangay OapbIChIHAbI
CHEKTPO(OTOMETPUSIIBIK  OIC KOJJAHBUIABI, CaHIBIK KepceTkimi ecenrtemual. OpaH Oenex
MUKPOOHOIOTHSIIBIK TA3AJIBIFbI, THIFBI3IBIFG aHBIKTAIIBI XKoHE 01 aHbIKTanFaH MoHep KP M® xone
HK Tananrapsina caif MoHTe colikec Kemi.

Kopovimuinowt.

3aMaHayu FBUIBIM MIPOIOJIUC Typaibl, OHBIH Maiianbl KacHeTTepi Typajbl OopiH Oityre
MYMKIHIIK Oepeni. bail XuMHsUIBIK KypaMblHa Opail Ka3ipri yakbITTa Oys apa mapyanbUlbIFbl @HIMI
CHUHTETHKAJIBIK MpenapaTTapabl KonjgaHOail OipHemie aypynaH emjeil amatbiHbel Oenrimi. bynm perre
IIMKI3aTTaH TYHABIPMa OHIIpIN, apbl Kapail op Typil ISpUIIK KaJbllITap OHIIPY — €H ©3€KTi
MocenenepiH Oipi 60ibIn caHananbl. Makaiazna MponoJMCTeH TYHAbIpMa aly/AblH mapameTpiepi MeH
TEXHOJIOTUSICHl KYPacThIPbUIJbl. AJIBIHFAH OHIMHIH cama KepCeTKIIITEpl aHbIKTaNbIN, CTaHIapTTay
KacaJbIH/IbI.
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AJIAKOJI KOJIIHIH, TYPU3M UHAYCTPUSICBIHJA AYMAKTBIK-
PEKPEALMSIJIBIK MAHBI3bI

Kakcanvixoe K. H.

aza okeimywsl, Topatievipos Yuueepcumemi, Ilagrooap K.
Cogemosa A.M.

cmyoenum, Topaiizvipos ynueepcumemi, I[lagnooap k.
Jrcanzazunoea M.M.

cmyoenum, Topaiizvipos ynugepcumemi, Ilagrooap k.
Acembaesa A.b.

cmyoenum, Topaiizvipos ynueepcumemi, I[lagnooap k.

Anaken - Kazakctan PecryOnukachIHIaFbl YIKEH KOJI, OHbI KOJl JIell aray KUbIH OOJIFaHbIMEH,
coHIIaNbIKThl YikeH. Keisre KarteiHcy, Ypikap, JXamantel, blpraitel, Emenkyiica, ’Kamanetken
e3eHepi Kysaabl, Oipak Oipjie-0ip ©3€H arblll KeTIei1i, COHIBIKTaH KO/l eKCi3 IS aTaibl.

KemnmiH aTtaybl Ka3akiia «TYpJi-TYCTi, allyaH TYCTi» JereH MarbIHaHBI OUTIIpeIi. AJIaKelr cyaaphbl
epeKlle XUMHUAJIBIK KypamMblHa OaillaHbICTBI KYHI3 KYH COYyJIECiH ap TypJii eTin kepcereai. Tanepreq
cy 0eTi Kerijaip TYCTi, TYCKEe TaMaH OJ a3ypJAbIH OapJblK PEeHKTEPIMEH OWHAaWAbI, KYH OaTKaH Ke3/e
TOJIKBIHJIAD KbI3bUI-KBI3bUI Tycke OosuiraH. Komaiichz aya-paiiplHa KYWITI Jaybuigap Kejie
KOPFaCBhIH-CYp OUTIKTEepiH/E NOHeCTe KOHBIP KOOIk Oap.

Cyper-1. Anaken

Anaken kem bankam-Anaken oOHNaTbIHBIH UIBIFBIC Oenirinae, pecmyonaukanblH —LIbFbic
Kazakctan men Anmatel oOsbicTapelH Oemin  opHanackaH. Ken JKowrap AnaTayblHBIH Tay
OeKTepiHJerl ajKamTa KaThlp. AJIKam - >KycaH, KAaybIPChIH IIeNTep MEH OyTajap ©CKEH CHUpeK
TeOenrKTepl 6ap TacThl KYMJIBI IIOJ *KoHE MIONTi aajna. XKakplH MaH1a YIKeH Kananap oK. OHTYCTik-
meirbicta Kaiikan, Kynreit Tacray, XaOvik Taynapel 6ap. Conrycrik-mbiFsicta KpiTaliMen mekapa
ooribiaa TapOararaii sxoTackl ketepiieai (2992 m-re nelin). AJlakesIiH HETI3Ti cajalapblHbIH Oipi
Yprkap ©3eHi OHBIH MY3/JbIKTapbiHaH Oactay ananel. [lIsirbicra KpiTaiira eTetin Tay etkeni - JKoHrap
KAaKITachl MIATKAJIBI allTbIIaIbL.
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Cypet-2. Xonrap Anataysl MeH TapOaraTailIbIH Tay Kyienepi

Anaxein keniHIH Y3bIHABIFEI 104 KM, al €H KeH HYKTECIHJE Karaiayiaapbl 52 KM KallbIKTHIKTa
opHasiackad. Cy OeTiHiH aynaHbl 2696 KM?, TOMEHTI1 JKarbIH/a TEPEHIIr 54 MeTpre AeliHri olnarTrap
O0ap. Anakenre OipHemie e3¢H KysIbl, Oipak Kejje IpeHaX >KOK. AymaHia OaTmakThl OaTIIakThl
Oyraznapmen OaitnanbicTbl Cacbhikkel1, ¥suibl xkoHe JKanaHamiken kenjepi 0ap. byn kek anka Anaken
KeJjepi JkydeciH Kypaiael. ['eorpadusuiblk KapTaga cy OOBEKTUICpIHIH KEHEHTUIreH Ti30eri
HIBIFBICTAH 0aTBICKA Kapail CO3bUIBIIN KATKAH KUCBIK KECIPTKEre YKCaibl.

Anaxen xemni KazakcraHubiH AOail 00JBICEIHIAFEI MaHBI3ABI TaOuFU pecypc. Llenre ykcaiToH
IIajaFail aiiMakTa opHajgacKaH Ty3/bl kej. OpHanacKaH )KepiHe KapamacTaH, Oy aiiMak TypucTep YILIiH
TaHBIMAJI OPBIHFA AHAIIBI.

AnakeJie 1eMalblc OpbIHAAPBIHBIH KOIITEN OpHajlacybl CYbIHBIH MHHEpaiaapra Oail 6oaybIH/A.
OHbIH KypamblHIa MeEHIEIeeB KeCTeCiHAeTI AJIeMEHTTEpHiH ko0l ke3meceni. KypaMbl jkarblHaH
KananansiH aTakTsl ATabacka kel MeH Kapa TeHi3re COHIIANBIKTHI YKCA/IbI.

o "'}’@'(

Cypet-3. Anakes KeJliHIH OpHAIACYBI

Kanmer aymarer 20 MBIH TeKTapJaH acaThblH OyJI aiiMakKa €MJIK CaybIKTHIPY MaKCaThIHJIa
KENeTiH TYTBIHYIIbUIApAaH 0acka, MOMBUTY MEH OanblK aynayAbl YHATaThIHIAP KOITeN Kemeni.
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TaOGuraThIHBIH o1eMi KepiHICTepl MeH Oiperei FKOKyHenepiHeH J1933aT aaFbIChl KeNETiH afaMaap YIiH
TaHBIMaJI TYPUCTIK OaFbIT OOJIBIT TaOBLIA/IbI.

Cybl KbUIBI, CYABIH Ka3/bIK OpTallla TEMIIepaTypachl 26 TpaxycThl Kypaiabl. AJaKeaiH Cybl
Ty3abl. COHABIKTAH Cy/arbl MUHEpaJJap ThIHBIC ally MyLIeJepl MEH CYHeK-OyIIIBIK €T oHe KYHKe
KyHecl aypylapbIMeH Koca, Tepi aypyJjapblHa, PaJAUKYJIHUT, OKIE, PaK aypybIHBIH €H aJFallKbl
CTaJusuIapblHa KEPEMETTEH bIKIaJl €Till, )Ka3bUIbIN KETYIHE TOJIBIK JKaF/iai TyAbIpajbl.

Anaken eMJIiK CaybIKTBIPY KAacCHETi MOJ aFbIHCBI3 Cy Koiimachl. OpTta racwipnan Oacrtan JKiGek
KOJIbI KepyeHIepl KOJJIiH JKarachlH 0achlll ©TKEHIKTEH, OHbIH Cybl MEH ayachl Y3aK KOJIJAaH LIapIiail,
HAYKACTaHBIN KeJie KaTKaHJapAbl KYIaH Ta3a albIKTBIPBIN, AEPTKE Aaya, UMbl OOJFaHBIH COJ
Ke3JepieH Oacran OaiikaraH.

Abaii OONBICHIHAAFBI TYPU3M HHIYCTPHUSCHl  AlMaKTBIH TaOWFU pEcypcTapbl MEH MOJICHU
MypacblHa ©Te Toyesai. Auaken kel Oyl callaHblH MaHBI3Ibl O6JliriHe aWHaJbIN, KEPTUTIKTI
TYPFBIHAPIBI JKYMBICIIEH KaMTaMachl3 €Til, aiiMakka Ta0bic okenni. Ken TeHiperinmeri Typusm
MHGaKYpBUIBIMBIHBIH JaMybl ailMakka KeJIyLIUlep CaHblH apTTBIPBIN, >KEPruliKTI SKOHOMHUKAHbBI
YKaHJAHJIBIPYFa BIKIAJ eTTi.

Anaken KediHIH (Qu3MKa-reorpa@UsibIK OpHANACybl TYpPU3M HHIYCTPHUICHIHA OJIEYETTi
pEeKpeanmsuIbIK MYMKIHIIKTEp/II YChIHAABI. Kemaeri kenTereH TypUCTIK aiiMakKTap, »KEepriTiKTI KaiiIbl
OuTiM allyFa MYMKIHAIK OepeTiH SKCIeUIMsIap, Cy CHOPTTAaphl kKoHE Oacka OlpHeIIe KbhI3METTEp
TypUCTEPre YChIHBLIA/IBI.

Anakeln KeNiHIH peKpealusuiblK MYMKIHIAIKTEPI TYpU3M HHIYCTPHICHIHA KOCBHIMIIA TAOUFATTHI
aiiMakTapabl JKacay MyMKiHAiriH Oepeni. byn alimaktapma epekmie TYpUCTIK aTpakiuoHAap,
KEMIIMHITEP, MUKHUK alaHJaphl jKoHe 0acKa KbI3MeTTep YChIHbUIaAbl. OChl MYMKIHIIKTEPI KOJIAAHY
apKBUIBI, TYPU3M HH]IyCTPUSCHIHBIH JaMYBI JKaHa JaFpUIap/a KUHAJIFAH TYPUCTIK ayMaKTap/sl xKacay
MYMKIHITIH Oepei.

Anakes TypU3M HMHAYCTPHSCHIHA QJICYETTI peKpealusuIbIK MYMKIHIIKTEP1, OHBIH YKOHOMHUKAJIBIK
KOHE OJIEYMETTIK JaMyblHa Ja MaHbI3[bl pPeJ aTKapaibl. byl MYMKIHOIKTEp apKbUIBI, Kell
aliMarbIHAaFbl MHQPACTPYKTYpaHbl JKOHE KbI3METTEpIl JKETKi3y YIIIH KaXeTTI MaMaHgap MeH
KbI3METKepJiepAl Aaspiay MYMKIHAIr xapus 6onaabl. OcblHAal opeKeTTep apKblUibl AJlakes KeJiHIH
TYpHU3M HH]IyCTPUSACBIHBIH JJaMyblHa yiec Oepiieai.

Anaken OanbIKTap MEH KYCTapJblH KOINTEreH TYPJIEPIH KOJIAANTHIH Oail koHE aimyaH TypJl
sKokyiere ne. OJ COHbIMEH KaTap KeJyIlijep YUIiH KepkeM (GoH OepeTiH TaylapMeH KopiiaaFraH. by
TaOUFU epeKIIeNIIKTeP OHbI OaNbIK ayjiay, KEeMIIMHITED JKOHE Xkasly CEepyeHJIey CHSKTHI alllbIK ayaja ic-
I1apajap YIIiH Tamalla opblHFa aifHanabIpaabl. COHbIMEH KaTap, KeJJIiH Ty3/Ibl CYbIHBIH €MJIIK KacHeTi
0ap exeHi alTbUIBII, eMJIIK €M 13/1eT€H KeTyIIIep il KbI3bIKThIPaIbl.

AnaxenyiH 0acTel KOpIKTI kepiepiHiH Oipi — OHBIH OaNbIK MIapyambUibiFel. Kenme OanbIKThIH
OipHemie Typi, COHBIH IIIIHAE ca3aH, IopTaH, TabaH OanbiKk MekeHaeia1. Ken aitHanacslHIarsl OabIK
[IapYalIbUIBIFBl Kb CaHall aUTapJbIKTail JaMbll, KONTEreH MXEprulikTi TYPFbIHIAP OCBLAAH KYH
Kepeni. AliMakra OasbIK ayjayFa KbI3bIFYIIBUIBIK TAaHBITKAH KEIyIIlJIepre KbI3MET KOepCeTy YILUIH
OanblK aynay Typjapbl MEH KEMIHUHITEp o3ipjieHreH. bys aiimMakTa >KeprulikTi jKOHE XallbIKapalbIK
KaTBICYIIBIIAPABI TAPTATHIH OAJIBIK ayJiay >KapbICTaphl OTE/I.

Kemmuur - Anaken KeliHIH alfHalachIHIAFbl Tarbl Olp TaHBIMAl OpEKeT JKOHE KOJIIH
aifHaJachIHIA JOpEeTXaHalap MEH MAYIITap CHUSKTHI HETi3Ti BIHFAWIBUIBIKTHI YCHIHATHIH KOITETeH
narepbiep Oap. byn keMmuHrTep aiMakThIH TAaOWFH CYJIYJIBIFBIH TaMmallalayfa KeJeTiH XKeprulikTi
KOHE XaJIBIKApAIbIK TYpPUCTEp apachlHAAa TaHbIMal. AWHajmamarbl Taylnapia COHBIMEH KaTap
KeJymiijiepre alMakThl 3epTTeN, MeH3aXabl Tamallanayra MYMKIHIIK OepeTiH »asy >KypriHIuiiep
KOJIIAphI Oap.

KeuniH Ty3/1bl CyBIHBIH €MJIIK KaCHET1 eMJIeIyre HUeT OUIIIpreH Keayliepi e KbI3bIKThIPaIbl.
Kennin aliHanacbiHaa GanmiblK BaHHAJApbl MEH TEHI3 Cybl O0ap BaHHAJIAp CHUSIKTHI €MJEy SAICTEepiH
YCHIHATBIH OipHeIIe KypopTTap MeH cnajap Kypbulabl. byn kypopTrap MeH caHaTopuiiiep ©31epiHiH
JICHCAYJIBIFBl MEH JICHCAYJIBIFBIH JKaKCApTyFa YMTBUIATHIH KETYIIUIEp apachlHa TaHBIMAI OOJIIBL.

Kanmer tyitinneit kene, Anaken eHIpiHIE TYPU3MHIH JaMyblHa YJIKEH MYMKIHIIKTep Oap.
JocTtypai dakTopabl ecKepe OTBIPBINT KOINTEreH agamMaap YIIH JIeMajbIC XKOHE TYpPHU3M OPBIHIAPHI
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KETKUTIKTI KbIMOAT, ’KeKe KoHe KbIMOAT eMeC TYPUCTIK )KOHE PEeKPealnsUIbIK JJICYyeTTI aHbIKTay KaXKeT.
OWTKeHI  Typu3M  XajblK IIapYyallbUIBIFBIHBIH ~ Cajackl  PETIHJAEC  OHIpJiepae  QJICYMETTIK
MH(PaKYpBUIBIMHBIH KEIICH I 1aMybIHa, ayMaKTap sl abaTTaHabIpyFa bIKHal eTe/i. KeprimiKTi Xambik
YIIIH TYPMBIC TI€H JEMANbICTBIH HEFYPJIBIM TPOTPECCHBTI HbICAHIApbl Koi xkeriMai. [llareiH
KaJjajnap/blH, XaJKbl a3 ayMaKTapJblH OJICYyMETTIK JXKOHE JKOHOMMKAJBIK, COHJAi-aK 3CTETHUKAJIBIK
MopTeOeci apThI KeJe/i.

Typusm MHAYCTPHUSACHIHIA aWTapibIKTall ayMaKThIK-pEKpEalMsUIbIK MaHbI3BI Oap €KEHIH aramn
oTKeH xoH. OHBIH TaOUFU PeCcypCTaphl, COHBIH IIIiH/IE KOJI MEH OHBIH aifHAIAaChIH/IAFbl TayJiap, OalIbIK
aynay, KeMIIMHTTEp KOHE JKasy CepyCHIEY CHSKTHI JEMAaJbICThI 13ACUTIH KeNlymijep YIiiH Oipereit
YKOHE TapTHIMJIBI OPBIH OOJIbIN TaObuIaabl. Ko TeHiperinaeri Typu3M WHOPaKYPBUIBIMBIHBIH JaMybl
aliMaKKa KeJyuriiep CaHbIH apTTHIPBIIL, )KEePTiTiKTI SKOHOMUKAHBI )KaHJAHIBIPYFa BIKIIAJ €Te/l.
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CbIHU OIJIAY TEXHOJIOTUSICBI OICTEPIHIH OKYIIBLIAP/IbIH
LIBIFAPMAIIBLIBIK OJEYETIH JAMBITY JAFBI MAHBI3BI

Maxcamxwizot /., Poicoexosa K.A., Movinikaiioapoe A.T.
an- @apadbu ameindasel Kazax ¥ammuix ynusepcumenmi,
Anmamsi, Kazakcman

AngaTma: byn makamana CbhIHM TYpFBIIaH oiijay KaOuteri Oap, ©31HIH OKy ic-opeKeTiH
YUBIMAACTBIPYABIH JKaHA TOCULAEPIH Hrepyre, TYPJIEHAIpYre, KypyFa >KOHE »aHa uaesIapabl
KaJIBIITACTBIPYFa KaOideTTI OKYUIBIHBIH, MEKTEIN TYJETiHIH MIBIFapMallbUIbIK TYJIFAChlHA KOFAMHBIH
QJIEYMETTIK TallCBIPBICHI, COHBIMEH Oipre reorpadusHbl 3epTTey NPOLECIHIE OKYIIBUIAPJBIH ChIHU
OWJayblH JAAaMBITyFa OalJaHBICTBI MACENENepAiH JKETKUTIKCI3 JAaMybl 3epTTEYy/iH ©3€KTUIri peTiHge
QJIBIH/IBL.

Tyiiin ce3nep: CoiHu oitniay, aknapaTTHIK TEXHOJIOTHS, JIOTUKAJIBIK OiJIay, OKY-TOpOHe MPOIEci.

Kazipri koramra xeke KaKeTTUIIKTEPIH KYy3ere achblpyFa jkoHe KOFaMHBIH MocelleJIepiH IIenryre
KaOinerTi, alKbIH >KEeKe Kacherrepi Oap, IIbIFapMallbUl, TOyelnci3, OeNCceHni TyiFa Kaxer. byn
QJIEYMETTIK TAalChIPhIC OKYIIBUIAPJBIH HIBIFAPMAILIBUIBIK OEJICEHIUNIrH J1aMbITy MOcelleCiHe Hazap
aynapyapl KyIIeHTe i, aJaMHbIH jKeKe OachIHBIH KaJIBINITACYbIHA, OHBIH ©31H-631 TAaHBITYbIHA, ©31H-031
KETUIIIPYIHE )KOHE COTTI dJIeyMETTEHYIHE BIKIAN ETE/Ii.

Keke tymrara OumiMm Oepy MeH TOpOMENCYAiH HETi3Ti MiHIETTepiHe HETi3ri MOICHHETKE
TopOueney, OKyLIbUIAPJbIH JKEKe QJICYeTiH >KaH-)KaKThl JaMbITy Kipeai. XKeke aneyerTiH Kypamjaac
OeumikTepiHiH Oipi-IIbFapMamIbUIBIK dneyeT. [lIpiFapMambiIblK oNleyeTTiH JaMybIMEH OKYIIbLIapAbIH
[IOHTe JIere€H TaHbIMJBIK KbI3bIFYIIBUIBIK, HWHTEIUIEKTYAIJbIK JaMy JeHreii, e3 OeTiHIIe oiinay
IOpeKeci, 13MEHYIIUTIK CHIATTarbl TalChpMallapbl OPBIHAAYFa KBI3BIFYIIBUIBIKTAPEl  apTajbl,
13ICHIMIIA3/IbIK, ©31HE JCTeH CEHIMIUIIK CUSAKTHI KacueTTepi Kajubimracaasl [1].

[IprrapMambIblK  YFBIMBIHBIH ~KOINTET€H aHBIKTaMayapbl 0ap. YJIKEH OSHIUKIONEAHSIIBIK
CO3MIIKTE Kenecinel jkanmpiiama aHbikTama Oepinred: “IlIpIFapMamibUIBbIK JEreHiMi3 - camaibl jKaHa
HOpCE TYIBIPAThIH JKoHE OlpereisiriMeH, e31H11K epeKIIeNiriMeH, aIeyMeTTIK-Tapuxu OlpereiairiMmex
epekuleneHeTiH Kbi3MeT. llIbprFapMambulblK — aJaMFa  TOH, OWTKEHI oOpKallaH kacaMmmas -
IIBIFAPMAIIBUIBIK KBI3METTIH CYOBEKTICIH Oomkaiiapl”’. AMepukanblK fanbiM [1.XumimgiH aiTybl
OolibIHIIA “HIBIFAPMAIIBUIBIK JIETeHIMI3 - OWayAblH OeNrici3fieH ThIC COTTI YIIybl, 0N OuTIMIl
TOJIBIKTBIpabl, OYphIH Oenrici3 OoiFaH 3aTTapiblH >kacalyblHa bIKman ereai”. Ilomsk 3eprreymrici
A.Mareiiko HIBIFApMAIBbIIBIK MPOIECTIH MOHI KAJIbINTACKaH TXKIpUOEHI KalfTa Kypy/aa >KoHE OHBIH
HETi31H/1€ )KaHa KOMOWHAIUSIIapAbl KAJIBITACTRIPY 1A dKATHIp JAen caHaiasbl [1].

OKyLIbIIapAbIH HIBIFAPMAILBIIBIK QJIEYETI OpTYpPJIl MOcemesepii eNIyie ic-opeKeT MpoLeciHie
namuael.  TyblHIaraH mnpoOJieManblK —skaFgaid  Oenrimi  Oip  ImIemnMal — Tajgam — €Tell, OHBI
IIBIFapMalIbUIBIKTA 9P aJaM YILiH 0ObEKTUBTI HeMece CyOBeKTUBTI Typ/e Ounaipyre Oosaibl.

HIprrapMalbIbK - aJJaMHBIH KOpIIaFraH €M/l TypieHaipyre (KakcapTyFa) JereH OuriMm, OUliK,
JaFAbl JKOHE YMTBUIBICBIH OUIAIPETIH TaOUFU-TEHETHKANBIK, OJIEYMETTIK-KEKe MOHE JIOTUKAJIBIK
KOMITOHEHTTEP/II JKUBIHTBHIKTA KaMTHTBIH, JKaIMblaJaM3aTTBIK MOpaJb MEH 3THKa HOpPMAaJIapbIHBIH
mieHOepi HerisiHjaeri Kypzemni, axelpamac yrbIM. Kpi3mertiH Oenrimi Oip cajacblHIa KepiHETIH
“IIbIFapMallbUIbIK  oneyerT -Oyin  Oenrimi O6lp  KbI3MET — TYpIHIErlT  KEeKe  TYJIFaHbIH
“IIBIFapMaIIbUIBIK ~ KaOllerTepi”, COHBIMEH  KaTrap  MOTHBAIMUIBIK-MAaKCaTThl,  Ma3MYH/bI,
oTeparusuIbIK-0eNceHAlIK, pedrekcruBTi-0aragay KOMIIOHEHTTEpIH KaMTHUTHIH Kypaenl Keke jkoHe
Oencenai binmiM, OHBIH JAaMyBIHBIH KOFapbl JIEHTeWiHE JKETy YIIIH KaKeTTi jKeKe KacHeTTep MeH
KaOlmeTTepaiH, TCUXOJOTUSIIBIK JKaFdailiapeiH, OUTIMHIH, JaFIbUIAPIBIH >KUBIHTHIFBIH KOPCETE/Il.
TepMuHHIH 031 KeOiHECe “TIBIFAPMAIIBUIBIK TYIFA”, “HapbIH/IBI TYIIFa” CHHOHUMI PETiHJE KOJIaHbLIa
anazapl. LIbFapMaIibUIbIKTBIH KYHIBUIBIFBL, (DYHKIMSIIAphl TEK THIMJII JKaFbIHA FaHAa eMec, COHbIMEH
Oipre MIBIFapMAaLIBLUIBIK MPOIECIH/IE A€ KAThIP.
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I'eorpadus cabakrapbiHia OKYIIBUIAP IBIH HIBIFAPMAIIBUIBIK QJICYETiH TaMBITY YILIiH CHIHM Oiay
TEXHOJIOTUSICBIHBIH SICTEpPl MEH CTpaTerusiapbl KosgaHbuiaabl. [IpakTukaga HOTHKE OepreH Kenoip
o/IicTep MEH CTpaTerusuiapra TOKTAIBIT KeTcekK [2].

1. Ix.bpamchopareiy mpobiemMaiapsl MIenTy CTPaTerHsChI

Kebinece MoTiHAE aBTOp OKBIPMaHFa OpTYpil mpoliemManap TyFbi3aabl. byn ceiHE oiinay
JaFbplIapblH KOJAAHYABIH Tamama ce6e® Oombin TaObutafpl. OKyIIbl TybIHAAFaH MOCENEHI Kanal
mieneTini Typansl oinananel. Jx.Bbpamcdopn okymbuiapra mpoOieMaHbl HIEHIyre “‘eTe Kakchl’
komekreceTid IDEAL nemr atanaTeIH 941CTI OMJIAIl TAIITHL.

IDEAL ctpareruscst

I-MaTiHgeri MaceneH1 OeriieH1s.

D-onbl cunartanpi3 (OHBIH MOHIH aHBIKTAHBI3).

E-Moceneni menryiiH ToCiIiepiH aHBIKTaHbI3.

A-opeker eTiHi3 (IIemiHi3).

L-KOpBITBIHABI XKacaHbI3 (YHPEHIHI3), )KYMBICBIHBI3IBIH KOPIHICIH KacaHbI3.

MyfFaiiM menryai KaKeT eTeTiH MOCEICH]I CHITATTAaWThIH MOTIHHEH Y3iHA1 OKbIAbl. OKyIIbuIap
MOTIHHEH Y3iHA1 ThIHAAN OONFaH COH, OJapAbl aBTOP ©31epi TYKbIPBIMIAN IIBIFAPYbl Kepek
pOoOJIeMaHbI MIENTyTe MaKbIpaabl. ByJI pe:KuM/IE )KYMBIC ICTEY YIIIiH KeJIeCl KeCTE YChIHBLIAIbI:

Kecre 1. Mocenenepai menry naparsi [3].
1. Kanpaii Herisri MmoceneHi menryi kepek? 2. ABTOp ci3re KaHJail MaHBI3JbI aKmapar
oepai?

3. Moceneni mrenryre KOMEKTECeTiH Tarbl He | 4. MoceneHi menry IiH Y HeTi3Ti 9/Iici KaHaain?
Oineciz?

5. Ci3 TapmaraH OJICTEpMdiH KaHCBICHI >KaKChI?
Hemnixren?

OKy1buIap KYNTachl )KYMBIC 1CTei1, maparpaTad oChl KECTEHIH TapMarblHa aybICa Ibl.

1. By >)KyMBICTHI assKTaraHHaH KeWiH MyFalliM op XKYIITaH ceiyiey/i cypaiiipl. Opi Kapail ChIHBII
“bipyieckeH 137ey” MiKipTajgachl Ke3iHe IpobieMaHbl MENIyAiH 0apiblK TYpJIEpiHiH IIIIHEH €Kl 9ICT1
TaHJar, OChl 9/IiCTePAiH 0apIbIK OH KOHE TEPiC KAKTapbIH aTal oTyl Kepek.

2. Mopenbiik cabaKkThIH COHFBI OOJITIH/E OKYIIBIIAP TaHIAFaH MOCEJIEHI MOTIH aBTOPBIHBIH 031
YCBIHFaH TOCUIMEH CaJIbICThIpYFa 001a1pl. MyFaaiM MOTIH/II COHbIHA A€HiH OKH/IBL.

2. “UKinHimke xKoHe )KyaH cypakTap’ 9Jici.

“KinHimke koHe KyaH cypakTap” TOCUIiH caOaKThIH YII KE3€HiHIH Ke3 KeNTeHIHIe KOJIaHyFa
OoJajpl: MIAKBIPY KE3€HIHJE - TAKBIPBINTHI 3epJesieyre ACHIHT1 CypakTap, YFbIHY KE3€HIHJIE - OKY,
ThIHJAy OapbIChIHAA CYpaKTapAbl OeiceHIi OekiTy Tocimi, oWaHy Ke3iHJe - ©TKEHHIH TYCIHITiH
kepcety [3].

Kecte 2. “Kanbig” )xoHe “9KyKa~ cypakTap KypbUIbIMEI [3].

Kyan cypakrap XKinimke cypaxkrap

Henikren? 3 Tycinikreme O6epiHi3 ...? Kim ?

Tycinnipiuis, Here...? He ?

Here onait oitnaiicers ...7 Karmman ?

AWBIpMaIIbUIBIFEI HEZE ...7 MywmkiH .7

Erep ... He OONMaTBHIHBIH €NeCTeTIN KOpiHi3Ii? bonaner...?

Erep con Hopce 6onaTeia Ooica ... ? Kamaii araiimsr...?
bonnet ma ...7
Kemicecis 6e ...7
Hypeic na...?
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KectemeH xyMmbIc OapbICBIHIA KapanaibiM, OipTyTac jkayarnThbl KaKET €TETiH CypakTap OH JKak
Oaranra >xa3buianbel (Mbicanbl: Kpucrohep Konmym6 Amepukansl Kai xbuUibl amThi?). Coi jxak OaraH-
erKel-Ter kel jkayanThl KaKeT eTeTiH cypakrap. Meicansl, Adpuka meH OHTYCTIK AMepuka
KOHTHHEHTTEPIHIH KIIMMAThIHBIH albIPMAIIbUIBIFBI Hezle?

XKyan xoHe KIHIIIKE CypaKTap KecTe TYpiHIe kacalybl MyMKiH. Kecrenep, cxemanap mikip
anmMacy, acce, 3epTTey, IiKipTajacTap YIIiH Heri3 00JIbI TaOblLIaIbl.

3. “JlypbIC jKoHE KallFaH MaJimMaeMenep” dici.

MyFaiiM o1l ©TUIMETeH TaKbIphIll OOHbIHIIA OipHelie MomimaeMme YcbiHanael. OKymbuiap o3
TOXipubesepiHe CyleHe OTBIPBHII HeMece JKail FaHa OOJDKall OTHIPBIN, “AYypbIC” TYKBIPHIMIAP/IbI
tannanael. Kanmaii OonFanjga f1a, onap TakKbIPBINITHI OKBIN YHpeHyre Oedimuernesi, Heri3ri OuJapbl
Oeuin kepceTesi, an OJCEeKeNecTiK 3JeMEHTI cabaKThIH COHbIHA ACWiH 3eiiHIH caKkTayFa MYMKiHIK
oepeni. Pednexkcus ke3eHiHae 013 OCBl TY)KBIPBHIMAAPABIH KaWCHICBIHBIH AYPBIC OOJFaHIBIFBIH OLTy
YILIiH KaiiTa opanamsi3 [4].

Kecre 3. Okymbuiapra YChIHBIIATBIH TAKBIPBII O0MBIHIIA MaTiMaeMenep [4].

Moanimaemernep Oxkyra neiiin (TeiHAayFa | TakbIpbINlieH TaHBICKAHHAH
JICH1H) KeHiH

1. Onrycrik AMepuKaHbIH OalbIPFbI
TYPFBIHAAPBI-YHICTED.

2. OHTyCcTiK AMepuKaza 3KOHOMHKACHI
MEH MOJCHHETI JambiraH VHKTEpaiH
KyaTTbl MEMJIEKET1 OOJIIbI.

3. OHTYCTIK AMepUKa TYPFBIHIAPBIHBIH
KOMIIIIT aFbUIIIBGIH TUIIHAE COMJICHI].

4. OHTyYCTiK AMeprkana Apprka CHUSIKTHI
KOIITereH enyep oap.

4. TyXbIpbIMIaMabIK KecTe dfici
Kecte 4. TyxbippiMaamMansik Kecte [4].

CanbIcThIpy HBICaHbI OAP Comann Mapokko

CanbICTBIpY KOJIAFbI

Ennin aynansl

Taburatsl

XamKe!

MyHaii KecTeHi Yl HeMece OJIaH /1a KOl HbICAH/Ibl CaJIBICTBIPY KaXeT OOJFaH Ke3/e KOoJIJaHyFa
Oonanpl. bysn JKyMBICTBIH KeMeriMeH Oananap ©31HAIK epeKIIeNiKTepal Tabaapl, HbICAaHAAPIbI
CaJIBICTBIPAJIBL.

5. “Mura mabysur” 9ici.

Mura maOybul-Oys1 MaHbI3AbI IIEIM TaOyFa Heri3 OoJaThiH HAeATIapAblH alyaH TYPJIUIITiH
KYpYABIH ©Te kbuigam ofici. [likipiep aykbIMbl ap TYpiii OOJIFaHIBIKTaH, MUFa 11a0ybl TApMaKTaIFaH
oWNay/iblH KepiHyiHe BIKMan eredi. ToxipuOe KepceTkeHneH, Oyi omicTi KONJaHy eTe THIMII:
YCBHIHBIIFAH KOMTEreH UCSUTAP/IbIH IIIITHEH C13 OpKaIllaH OChl MOCEJICH] MICTTY/I1H €H KOJAIbl, TalKbIp
onmiciH TaHjaal anacel3. Mbplcanbl, “Adpuka” TakbIpplObIHAA MEH OKYILIbLJIapFa €ypomajbIKTap
Adpukanbl 16 raceipaa "Kapa KypibIK" nen aTaraHblH aTThIM, OipakK oJ1 Ke37e OKYIIbUIAPAbIH OCHI
TaKbIPBINT TOHIpIriHAe OuTiMaepl a3 OOJFaHABIKTaH, OHBI MYJAEeM Oacka KOHTHHEHT JIeN aTaysiapbl
MyMKiH eni. Kamait ataynapsl MymKkiH eni? bomkammap: bICTBHIK, KYpFak, mesl, 0aid. OKymbuiap erep
OHBI FapbITaH kepreH O0osca? Capsl sxoHe xackll. Henikten? Cebebi opmanaap MeH menaep 6ap [4].

KopbITbiHIBI

I'eorpadusHbBI OKBITY MPOLIECIH/IE OKYIIBIIAP/IBIH CHIHH OIJIaybIH JJAMBITY TE€XHOJIOTHSICHI
3€epTTelIiI, TOKIPUOETIK-IKCIIEPUMEHTTIK JKYMBICTA ChIHAJIJIBI.
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CoeiHM  OiiflayJpl JTaMBITY TEXHOJOTHSCHIHBIH KeWOip omicTepiH KOJJaHy OKYIIbLUIAPIBIH

HIBIFAPMAIIBLIBIK QJICYETIH JJAMBITYFa KoHE JKETUIIIPyre MYMKIHIIK OepeTiHi Oenrin 00bl.

I'eorpadus cabakrapblHIa CHIHU Oifflay SJICIH KOJIJaHA OTBIPBIN, alTapibIKTail e3repicrepmi

Oaiikayra O0omaael. OKymibLIIap xobamap KoprayFa TalIbIHAAbI )KOHE CypaKTapFa epKiH kayan Oepeni,
OKYy MaTepHaJIbIH TAIJAyFa YMTHUIAIBL.

['eorpadusanan CcblHM OiJlay TEXHOJOTHUSACHIH KOJAAHy apKbUIbl cabakK ©TKi3y HeTri3iHae

OKYIIBIIAPJBIH OKY YJTepiMi, MIBIFAPMAIIBUIBIK JJIeyeTTepi, OUTIMII MEHrepy MACHreii, OKBITY
CcarachIHbIH, €H 0acThIChI-0aianapablH OKYyFa JIETeH IHTAChl APTATHIH/IBIFBI TY)KBIPHIMIAIBIH/IBL.
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FUMAPATTAPJIBIH )KBLTY PEJKAMIH BACKAPY A BOJIKAMJIBI
MOJEJIBJIEPII KOJTJAHY

Tneyxanoga /l. A.

F. Jloykees amvinoasvl Aimamuol 3Hepeemuxa jHeane OAUIAHbIC YHUBEPCUMEMIHIY MACUCTNPAHMDL.
Anmamsi, Kazakcman

becoasos H. C.

F. Joyrkeee amvinoazvl Aimamol dHepeemuKa JHcaHe OAIanbliC YHUBEPCUMEMIHIY MASUCTPAHMbL.
Anmamul, Kazaxcman

Anjgarna

FumaparrapaplH JKbUTy pPEXKUMIH SHEPrHSAHbI THIMAI 0OacKapy MiHIETI KapacTBIPbUIIBI.
BbackapynbIH »kanmbl MIHAETIH €Ki 1K1 TarickipMara 0eiyre HeTi3[IereH TOCT YChIHbUIa bl JKOFapFbl
JCHTeHIIH MIHJETI — FUMApPATTBIH KAKETTI )KBUTY PEKUMIH CaKTay YIIiH KaXKETTl KbUTYABIH OHTANIIBI
MeJIIEepPiH aHbIKTay. TOMEHT1 IeHT e 1iH MIHET] — CAKbIHIATKBIILITHIH [TapaMeTpIiepiH (TeMieparypa,
arblH) ©3TepTy apKbUIbI OEpiIreH XbUTy MeJIepiH eHAipy. JKoraprbl OeHreimeri MoceleHi menry
yuin MPC Tocinin KonjgaHy YCBIHBUIAABL. bysl TocUImi »Ky3ere achlpy YIIIH KbUTy PEKHUMIHIH
MaTEMaTHKAIBIK MOJCIBIIEPl kKOHE >KBUIYMEH JKaOJBIKTay >KyHenepi jKacayapl. OpTypiai Oackapy
JITOPUTMJEPiH calbIcThIpy HoTHXKeciHAe MPC perterimrepin naiganaHy eH »Kakchbl 0acKapy caracsl
MEH €H JKOFaphl YHEPTHs THIMILIITIH KAMTaMAaChI3 €TCTiHI aHBIKTAJIJIbI.

Tyiiinai ce3mep: XblIyMeH kaOAbIKTay jKyHeci, FUMapaTTapblH JKblIIy peXHUMIH Oackapy,
MaremaTukaiblk Moaeins, MPC, MATLAB, Simulink.

Kipicne

Mbocenenin e3ekrimiri.fumaparrapaer KputyMeH KaOABIKTAy IKYHENepiHIe SHEPTUSHBI
YHEMJEY MACeJeCiH UIelIyJe >KbIIyMEH >XaOJbIKTaylbl aya-paiiblHa Toyenai Oackapydbl Xy3ere
achlpaTblH aBTOMATTaHABIPbUIFAH keke >kbuly nyHkTTepi (WTII) manpiasl pen arkapansl. [P
FUMapaTThlH CHIPTHIHJAFbl aya TeMIEpaTypachblHbIH ©3repylH €CKepe OTBIPBIN, >KbUTYJbIH €Idyip
MeJILIepIH YHEMJEYre MYMKIHJIK Oepenl, TINTI TeMIeparypa KeCTeCiH pPeTTey apKblUIbl FUMapaTThIH
KEeKe CcHUMarTamajapblH eckepeal. bipak imIKi Temmeparypara ocep €TeTiH KeNTereH QaxTtopiap,
MBICAJIBI, CBHIPTKBI aya WHQWIBTPAIMACH, KYH pPaIHalusChl, OHAIPICTIK OHE TYPMBICTBIK IKBLTY
OHJIIpiCl ecemnKe albIHOaIbl JKoHEe YH-Kallap/AblH TeMIepaTypalblK PeXHMIHIH Talan eTUITeHHEH
aybITKyblHa oKeneAl. COHABIKTaH KOJIAWIbl TEMIEpaTypa peXUMIH aHbIKTay YIIIH Ka)KeTTl HEri3ri
KOpPCeTKIII Y 11IiHIer1 TemMreparypa OoJibil Kajia Oepei.

Kana TeHaeHUMsIIap FUMapaTTapAblH WHXEHEPJIK JKaOAbIKTaphlH Oackapy JKyileciH
KETUIIIpyre MYMKIHIIK Oepexai. Atan ailiTkaHna, yi - >kaimapJblH KbUTy PEeXUMIH Oackapy YILUiH
TEMIIEpaTypajblK AHarpaMma TalcChblpMachlH e3repTeTiH adctypii PID perrerimrepiHiH OpHbIHA
KYp/JeJli aBTOMATThI KOHE OHTAMIIbI 0acKapy alropuTMJIEPiH KOJIJaHyFa 001abl.

barteic OachulbIMAApBIHIA FUMapaTTapblH MUKPOKJIMMATBIH OacKapy YIUIH aJalTHBTI KOHE
OHTAlNIBI peTTey Kyienepi, OYJIBIHFBIP JIOTUKAFa HETI3/eNTeH KoHEe HEUPOHIBIK JKOHE T€HETHKAIIbIK
ATOPUTMICPAlI KOJIaHATHIH JKYHelep YCHIHBUIFAH JKYMBICTap KEHIHEH YCHIHBUFaH. MyHmai
KYMBICTapFa Moy, Mbicanbl, [1]. Bateic FeuIbIME Oacmacesinnme [2] XKakblHIA FHEMapaTTapIbIH
TEeMIepaTypaablK pPEXHMMIH Oackapy VIImiH OoKaMasl MOAEIbAEpAi KoiamgaHaTelH Tacim — Model
Predictive Control (MPC) Gencenni Typae Talkbulanyga. bynm Tocin MyHail-XMMuUsi CHUSKTBI Oacka
cayanapjaa KoJIJaHbUTFaH Ke3/e OyphIHHAH KaKChl KalblTackaH [3]. OkiHilKe opail, 013/iH eniMi3ie
OYJT TOCLIT JKaIbI FRUIBIMU JKYPTIIBIIBIKKA O€JTici3.

MPC TociniHIH apTHIKIIBUIBIKTAPhIHA OCHI TOCUITE COMKEC CHHTE3JEITeH OHTAWJIBI PETTETIII
KyHesne CTaTUKaJbIK KaTeHiH OolMayblH, 0acKapy *oHE IIBIFbIC alHBIMAIbUIAPBIHBIH IIEKTEYJIepiH
CaKTay/bl KAMTaMachl3 €Te/ll JKoHE >KYMBIC KaOUIeTTUII MEH peTTey camachl apachlHIAarbl bIMbIpara
KeNyJll KaMTamachl3 eTeni. Anaiifa, KenTereH OHTAWIbl KyHenep CUSKTHI, 0l 0ackapy OOBEKTICIHIH
Mojenin Oimyni Taman ereai. byn skepae MPC TocimiHIH apTHIKIIBUIBIFBI MBIHAJA: OJ1 MEMJIEKET
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OoiibiHIIa Kepi OalmaHbICTBI OAacKapy 3aHBIH JKY3€re achlpaThIHABIKTaH XoHE Oackapy eTe KbICKa
Mep3iMJIe KapacThIPBUIBIN, Y3€re achIpbUIATBIHIBIKTaH, Oackapy CHHTE31 YIIIH TeK >KYBIKTaJFaH,
CBI3BIKTBIK MOJICNbIEP/ KOJIaHy KETKUTIKTI.

Omnraiisibl 6acKapyIbIH JKaJIbl MOCEJIECIH €Kl KaparaibIM TalcbipMara bIIblpaTyFa Heri31eIrexH
FUMapaTTap/blH JKbUTYy PEXHMMIH Oackapy MOceNeciH MIelly TOCUIiH YChiHaabl. bipiHmi MiHgeT—
FUMAapaTTBhIH KAXKETT1 JKbUTy PEKHUMIH CaKTay YIIIH KaXETTi KbUTYJbIH OHTAMIBI MOJIIEPIH aHBIKTAY.
ExiHIIici—CanKbIHAATKBIIITHIH TapaMeTpiiepiH (TeMIepaTypa, aFblH) 63repTy apKbUIbI OSPUITeH KbUTY
Menepin eHaipy. Ocelnaiina, Oy skaFaaiiga FUMapaTThlH OHTANIIBI JKBLTYy PEKUMIH Oackapy xKyueci
MEepapXUSHBIH €Ki IeHreiiH KaMTu b1, JKOFaprsl JeHreiie OipiHii Maocese mIeniie i >koHe OHBI ey
HOTWIKECIHJIE OacKapyAblH TOMEHT1 JICHreliHe OepuieTiH CaJKbIHIATKBIITHIH IapameTpiiepi
anpIKTanaapl. JKoraprel JeHredaeri moceneni memry ymiH MPC TocimiH KoyigaHy YCBHIHBUIAIBL.
TemeHri geHreizie >KbUly ally MoceJeci >KOFaprbl JCHIEHIEeH alblHFaH OepuireH MoHre colkec
menriieni. Cyapl KbUIBITY Kyienepi ymin Oyn ITP aBTomarTel Oackapy MiHIETI, ayaHbl >KbUIBITY
Ky#enepl YIiIiH OyJ1 )KeIaeTy/KOHIUIIMOHEPIICY )KYHECIHAET] ayaHbl KbUIBITY MIHJICTI.

OHTaWIBUIBIK ~KPUTEPHUIl pETiHAE IKOFapFbl JCHIeH MOCeNeCiHAe THUNTIK KpPUTEPHi
KOJI/1aHbLIAIbI.

J = [MIT@ = T317QIT(E) — Ts] + q(TRq()]dt,(1)

Mymnparsl, T(t)—Fumapar imiHgeri aya TeMreparypacsr;

T,(t)—rumapaTrarsl OepiireH TeMieparypa;

O— FUMapaTThIH KbITYMEH JKa0IbIKTay KYHECIHEH aJIbIHFaH KbLTY;

Q-Tepic eMec aHBIKTAJIFAaH MaTPHIIA;

R—oH aHBIKTaNFaH MaTpUIIA.

Q xoHe R marpunanapsl 6ackapy IpoIECiHIH camachiHa KOHE KbUTYAbl YHEMIEYTe KOMbLIAThIH
TaJanTapbl AaHBIKTAHIBI.

TyKbpIppIMIaManblK TYPFBIJAH YCHIHBUIFAH Tocll 1 cCyperTe KOepCeTUIreH CXeMaMeH
cunarranaapl. MyHIail cxeMaHbl OacKapyablH Koraprel neHreringeri MPC TociriH KoJijaHa OTHIPHIII,
OpTYpIi mpolecTepai 6ackapy MoceleNepiH LIenly YIIiH KolAaHy, Mbicaibl, [4]xymbicTa. [llerenmik
onebuerrepaeri MyHaaW okyhenep plantwide optimization TepMHUHIMEH KaMTamachl3 €TUITEH.
ABTOpIap KapacThIpFaH >KbUTy PEXHMIH O0acKapy J>XYHMeCiHIH KYpBUIBIMJIBIK CXEMachl 2CyperTe
kepceriiren. Mynnaarel, T(t) — yit iminzgeri temneparypa, Tr(t) — JKbUIy TachIMalJarbllIThIH
temrepatypacel, T3(t) — imki aya TemmepaTypachl OoiibiHIIa Tarceipma, Tr3(t)— KLY
TaCBIMAIIJIAFBIIITHIH TeMIepaTypackl OOHbIHIIA TarcbipMa. CalKbIHIATKBIIITEIH TeMIIEPaTypachbIHbIH
OpHBIHA CAJKBIHJATKBIIITHIH IIBIFBIHBIH HEMecEe €Ki mapameTpAi Oip yakbITTa perreyre Oomnazabl. by
KBTIy JKYHECIHIH TYpiHE *oHE KbUIYJbl PETTEY SJICTEpIHIH KalChIChIHA (CamaJibIK, CaHIbIK HEMece
camnablK-CaH/IbIK) apTHIKIIBUIBIK OepiieTiHiHe OaillaHbICTHI.

Bo3MyIICHHA OnTuMmanbHoe
I —»  ynpasJIeHHE
(MPC)

| -~

w

l. ABTOMaTHYECKOE
——$ peryJHpoBaHHe
(IMA-TTH 1)

-~

p O0BeKT

YHnpasJICHHA

lcypet — OHTaitbl GacKapyIbIH €Ki AEHI eIl cCXeMachl
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2cyperreri HVAC xyite, Mbicanbl, aBromarraabippuiran [TP Gap xbuibiTy kyieci. By
XKarmaina imki KoHTyp — Oy ITP-geri Tikeneit/kepi CyAbIH TeMmIepaTypachblH PETTEY KOHTYPBI.
2cypeTTeri CHIPTKbI KOHTYpP —FUMAapaTThIH CBHIPTHIHJIAFBI aya TEeMIepaTypachIHbIH ©3Tepyi, CBHIPTKBI
ayaHblH MHQWIBTPALMACH], KYH PaJUalUACBIHbIH, OHIIPICTIK JKOHE TYPMBICTBIK JKbIIY IIBIFApPYAbIH
acepi CUSAKTHI OY3bUTYJIApIbIH 9CEpPiH OTEHUTIH 1IIKi TeMIepaTypaHbl peTTey Ti30eri.

FumapaTTeiH XKblTy pexuMiH Oackapy MoceNeciH IIelmy YIIH >koraprbl AeHreiaeri MPC
TOCUTIH KOJIIAHATBIH €Ki IEHT eIl cXxeMa KOJIaHBUIATHIH 9/1e0u Ke3/1ep/eH aBTopiap TeK [S] )KyMbIC
Taba anabl. [5] JKyMbICTa YCBIHBUIFaH TeMIEpaTypaHbl OacKapy >KyHeciHIH KYpbUIbIMBI 2CypeTTe
KOPCETUITeH cxeMajaH esremie. JKOraprbl )KOHE TOMEHTI JEHreijeri eki Tiz0ek Te Oipael MIbIFbIC
aliHpIManbIcbiH — T(t) imiHzeri temmeparypadbl maiinananaael. COHbIMEH Kartap, [5] »KyMbIChIHA
HVAC xvyiieci He ekeHiH ammaiasl. MyHBIH Oopi [S] KyMbICTa CHIATTaJIFaH XYHWEHI ic XKy3iHIe
XKY3€ere acblpy MYMKIHJIT1 TypaJlbl CypaKTap TYFbI3abl.

Y CBIHBUIFAH TOCUII XKY3€re achlpy VIIiH aBTOpyiap Oackapy JIeHreisIepiHiH SpKaChICHl YIIiH
MaTeMaTHKaJIbIK MOJIeNbep kacabl. JKoraprbl JeHreiine Oy FUMapaTThIH Kby PEKUMIHIH MOJEII,
TOMEHT1 JIeHreiiie FUMapaTThIH JKbUTyMEH JKa0 IbIKTAY JKYHeCIHIH MOZIeIT.

FumaparTeiH KbUTy pexXuMiH Oackapy MakcaTbhlHJAa TE€K OPTalbIKTaHBIPBUIFAH IapameTpiiepi
0ap JUMHAMUKAJIBIK MOJENbACp JKapamiabl. TapaTeurran mapamerpiepi Oap MaTeMaTHKabIK
MoOJeTbACpAl TaiianaHy Ka3ipri YakbITTa OJapIblH €cenTey KypAeNniliriHe OalIaHbICThl KUBIH.
ABTOpIapbIH MIKIPIHIIE, NEPCIEKTUBANIBI TICII—FUMAPATThIH KeKenereH 0eliKTepiHiH, OemiMaep i
Hemece Yi-KalmapblH KbUTy peKUMIHIH MaTeMaTHKAJIBIK MOJENbAEPiH KAMTUTBIH JKOHE CO/IaH KeiiH
OYKiJT FUMapaTTBIH TOJIBIK MAaTEMAaTHUKAJIBIK MOJETIHE JKHHAJIATHIH CEKIHUSUIBIK MaTeMaTHKAIBIK
MOJIENIbJEPAl KOJIJIaHy.

Exi mo3unusiasl (penenik) peTTeriui 6ap TYWBIK *KyHWeaeri eTnelni npouecc "meperontapabiy
OonysiMeH, Oesnmeneri Temmneparypa 20°C-TaH >KOoFapbl KOTEpUIreH Ke3Jle Y3aKKa Co3buiaabl.byn
KOCBIMILIA JKbUIy LIbIFbIHbIHAIIaMaMeH 8% okeneni. ['padukanbik Tannay kepcerkenaei, MPC
perreriu 6acka aJropuTMIEPMEH CAJIBICTBIPFaHa KOFaphI JKbUTY YHEMJIEY KEe31H/E €H KaKChl PETTey
carachlH ajlyFa MYMKIHJIK Oepei.

CeiHakrap "y3iK - y31K" JKBUIBITY pEXHMMIH ICKE achlpy Ke3iHie "alablH ana cepmiiicci3”
perTeyci3 JKyhWeMeH canbIicThipranaa mamamen 20% >KbpUTyIbl YHEMIEY KaMmTamachi3 €TUIETIHIH
KepceTTi

KopbIThIHABI

CoiHakrap "y3ik - y3iK" KBUIBITY peXHMIH ICKe achlpy Ke3iHJe "ajjablH ana cepriiicci3”
perreyci3 JkyiieMeH canblcThipFaHaa mamameH 20% KbUTyAbl YHEMJEY KaMTaMachl3 €TiJIeTiHiH
KOPCETTI.
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KAJIBIIITBI MAUJAJIAHY PEXKUMIEPIHJIE K23C TEXHOJOTAAJIBIK
INPOLHECTEPIH BACKAPYIbl ABTOMATTAHIBIPY

Azamaes b. A.

F. Jloykees amvinoasvl Aimamuol 3Hepeemuxa jHeane OAUIAHbIC YHUBEPCUMEMIHIY MACUCTNPAHMDL.
Anmamul, Kazaxcman

becoasos H. C.

F. Jloyrkeee amvinoazvl Aimamol sHepeemuKa JicaHe OAIanbiC YHUBEPCUMEMIHIY MASUCTNPAHMbL.
Anmamul, Kazaxcman

Meoen O. A.

F. Jloykees amvinoasvl Aimamuol 3Hepeemuxa jHane OAUIAHBIC YHUBEPCUMEMIHIY MACUCTNPAHMDL.
Anmamul, Kazaxcman

AHnpnaTtna

byn wmakamaga JKOC TexHONOTHSIBIK HpoLecTepiH Oackapy >KyHenepiHiH HEFYpIIbIM
KETUIIIPUITeH KYPBUIBIMIAPBIH 93ipJiey MYMKIHAIKTEpi, SHEpPrus >KaOABIKTAPBIH TEXHUKAIBIK
JMAarHOCTHKAJIay Il aBTOMATTaH/IbIPY 'KOHE OHBI Maiiianany mapTrapbl Macenenepi Kapaiasl. KIC-te
TEXHOJIOTHSUTBIK TIpOIecTepai OacKapyabl aBTOMATTAHMABIPY JJICKTP CTAHIHSCHIHBIH THIMJILIITIH
apTTBIpyFa, SHEPrUsl OHAIPICIH OHTAWIAHIBIPYFa >KOHE >XYMEHIH CEHIMIUITIH KaMTaMachl3 eTyre
OarprrTanrad. On JKOC-Te OpbIHIAIATBIH OPTYPJIL IMapamMeTpiep MEH OoIeparusuiapabl OakbpuUiayFra
KOHE peTTeyre MyMKIHJIIK OepeTiH 03bIK TEXHOJIOTUSIAP/IbI, aITOPUTMICP/II KOHE OacKapy KyHenepiHn
KOJITaHY/bl KAMTH/IBL.

Kint cesnep: IOK, TIT ABX, anropurm, APX, cunTes.

Kipicme

Mocenenin e3ektiniri. KanpinTel naiinanany (6a3anblk) pexkumi DHeprus OJOTBIHBIH KbLTY
LUUKIIHIH TapameTpiepl 1c Ky3iHA€ OJapJblH HOMMHAJABI MOHJEPIHE COMKEeC KeNeTIHAIrIMEeH
cunarranaapl. byran OepinreH KyaTThl OHIIPY Ke3iHAe MaKCHUMaAbl THIMAUTIKIIEH OHBIH CEHIM/I1
KYMBICBIH KamTamachl3 €Ty VIIIH 3Heprus OJIOrbIH Oackapy opraHiapblHa ocep €TETIH THICTI
aBTOMATThI OacKapy *yHenepi MeH illliHapa jkeJe]l HepCoHa KOJI KeTKi3el.

OHepro6JI0KTHl 0aCKapy/IblH aBTOMATTAaHIBIPBUIFAH )KYHECIHIH HET13T1 (yHKIUSIapbIHbIH O1pi—
HHEProOJOKTHIH JKYMBIC JKYKT€MENEpiHiH KeH ayKbIMbIHAA PETTENETIH MapameTpiiepli aBTOMAaTThl
TYPAE TYPaKTaHIBIPY.

AyYBITKYJapAblH KeH KUK CIeKTpiHe OaiaaHbICTbl aBTOMATThl perrey xkyiheci (APX) men
OOBEKT apachlHIAFbl aKMapaT aJIMacylblH JKOFapbl KAPKBIHIBUIBIFBI  aJaMHBIH  PEXKHM/II
TYpaKTaH/bIpyFa KaTbICYbIH alTapJbIKTal MEKTeH i )KoHE OHBI CeHIMJII aBTOMATThl KYPBUIFbUIAPCHI3
XKY3€ere acblpy MYMKIH €MeC eTe/l.

APX oHTalNBUIBIK KpUTEpHilepi, €H alIbIMEH, aBTOMATThl peTTey Ti30€KTEepiH (CTaTHUKAIIBIK
KOHE JMHAMUKAIBIK KaTellep) KapacThIpFaH Ke3[e KOJIAHBUIATHIH JOCTYPJl KpUTepuiliep OOIbII
Tabbutagpl. Onapasl yChIHY (opMackl perTey Ti30eKkTepiHe acep eTeTiH Oy3buTyiapiblH Ke3JIeHCcoK
CUTIaTBIMEH OailIaHBICTBI OOJFAaHIIBIKTAH, KEiJIe peTTeNeTiH mapaMmeTpiiepaiH OepuireH opTaria
MOHJIEpPIHEH aybITKyJap (CTaTHKANbIK KAaTEHIH aHaJorbl) J>KOHE MapaMeTpliH MaTeMaTHKaJbIK
KYTyJIeH(IMHaMUKalbIK KaTeHIH aHalorbl) aybITKYBIHBIH opTtama kBaapartapbl (AKO) xputepuit
petinae Koinanbliaasl. [IporectepaiH TypakchI3AbIFbl COHBIMEH KaTap THICTI MapaMeTpiaepAiH Oenrii
0ip AeHreliHe («IIbIFapbIHABLIAP») OTY I KpUTEpUNJIep PEeTiH e KOJIJaHYy bl aHBIKTaNIbI.

OHeprus KabbIKTapbIHBIH KYp/AETIeHYiHEe OalIaHbICThI, OHBI CHUHTE3/ey Ke3iH/e alblH — ajla
€CKepUIMEHTIH opTypial pexumaik (axrtopnapra OaiinanbicTel APXK-Hbl SHeprusi OIOKTapbIHBIH
©3repeTiH  JKYMbIC KaFjnailnapbiHa Oeillimaey MiHaerTepi e3ekTi ©Ooma tycyme. Keiine
OHTAMNIAaHABIPBUIFAaH TMapaMeTpliH TEXHOJOTHSJIBIK MpOIecTiH OaKbUIaHATBIH MapaMeTpiepiHe
TOYENAUNI TYpPaKThl OHE OHBbI KapamailbiM KypalJapJblH KeMeriMeH )acayra Oonajbl. Mebicalbl,
OTTET1 OJIIETINITEH aya pPeTTETilliHe OHTAWIaHIBIPYy OailaHbICKI HEMece >KYKTeMmere OaiaHbICThI
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perrerimTi perreydiH Oip peTTik pexuM KapTtachl. OCbl TUNTETi OHTAWJIAHIBIPY ©31HIH TaOUFATHI
ooiipinma APXK-ra >xakplHIaWmpl, Oipak, OJETTE, OHTAWIAHABIPY ocepyiepl HEFYpibIM KypIeni,
KebOiHece OeliMIeny 3aHAapblH KOJJaHyMeH cumatTaiaabl. Omapapl Ky3ere achlpy YIIiH HEFYpIbIM
KYypJesll JKOHE [N ammaparypa KaxeT, JEereHMEH OFaH CEHIMAUIK MeH >KburgaMmIslKTel APXK
CaJIBICTBIPFaH/Ia OHILIA KATAaH TajlalTap KOMbUIMan/bl.

Kazipri yaksITTa 3Heprus OJIOKTapblH PETTEY JKYHECIH XKY3€ere achlpyra apHaJIFaH 3JIEKTPOHIBIK
KYHEHI aBTOpETyJsIMsIay anmnapaTypachl KYpbUIBI, CEpUsUIBI TYPAE LIBIFApbUIYAA. AJaia, COHFBI
Ke3Jepl 3HeproOJoKTap/pl OacKapyAblH aBTOMATThl JKYMECIHIE ecenTey TEeXHHMKAachl KypajjapblH
KEeHIHEH KOJJIaHyIbIH apKachblHIa 0acKapy XKYHEeNepiHiH HEFYPIIbIM KXETULAIpUIreH KYPBUIBIMAAPHIH
93ipJIey MYMKIH/IIT1 maiga 00JIIbI, OHBI ICKE achIpy ©3€KTi MiHAET OOJIBIT TaObIIAIbI.

Herizri 6emim.

TexHOIOrMsUIBIK apaMeTpiepal aBTOMATThI peTTey.OChl yaKbITKa A€HIH KaJIbINITACKaH peTTey
KYHeNIepiH CHHTE3[eyAiH OacTamnkpl aJFbIIAPTTaphIH Tallay KOpCEeTKeHIeH, Oysl aiFblmapTTap
Ke0lHeCce HAKThl TYBIHIANTHIH KaFIaiaapra COMKEC KeJIMEW i, oJapibl €CelKe almy OChI )KYHelIepaiH
KYMBIC iCTey THIMALUIITIH €A9Yip apTTHIPYbl MYMKIH.

Omnapnply imrHaeri eH Manp3apuiap| 1,2]:

1.Onette, perreneriH oOBEKTIre Kipic ocepiiepi OakpuiayFa KOJ JKETIMII JKOHE OOBEKTIHIH
OapIyIbIK OCBhI ocepiiepre KaTbICThl MAaTEMaTHKAJIbIK CHUIATTaMAachlH ajly MYMKIHAIN 0ap, MbICabl,
muddepeHIMAIIBIK TeHACYJIep yieci perige. OOBEKTIHIH JKYMBICBIHBIH KE3JCHCOK CHIIAThIH
€CKepy, oMeTTe, BIKTUMAJJBIK CUIATTamanapbl Aa Oenriial aen OOmKaHATHIH OOBEKTIre ChIPTKbI
OY3YIIBUTBIK dCEPIIEPIiH ©3repyiHiH Ke3/IeHCOK CHITAThIH €CKEePE OTBIPBII IMICKTENIC/I.

HIpIHABIFBIHAA, KYMBIC KaFAaWbIHIAFbl HAKTBI SHEPIUs 00BEKTIIEepl SpTYpIIl apHaAJIap apKbUIb
OpeKeT eTEeTIH Ke3ACHCOK OY3bUTYJIApABIH ©Te KOl MeIIepiHiH ocepiHeH Oomansl. COHBIMEH KaTap,
oJlapJIbIH apachblHAa 0aKbUIay MYMKIH 00JIMaybl MyMKIiH.

2. APX cunte3ney MiHzaeTi ofeTTe 6acKapy opeKeTTepiH KalblITACThIPYIbIH €H MKaKChl 3aHbIH
(anmropuTMiH) aHBIKTAy MIHIETI PETiHIE KapacThIpbUIaAbl. Byi »xarmaiina oapIblH CXeMallapbIH
TaHJay XKYWEHIH d>XEKe JJIEMEHTTepl Heri3iHjae, SFHH (U3MKAIBIK EpPeKIIETIKTEPMEeH >KOHE oJap
OpPBIHAAUTBIH (YHKIUSUTADMEH OalIaHBICTBI €MeC, TEK OCHl JJIEMEHTTEPAIH MaTeMaTHKAIIBIK
CHUITaTTaMAChIHbIH TYPIMEH aHBIKTAJIAThIH XKYHEHIH jKEKe IEMEHTTEPIHIH 03apa dpeKeTTecy CUlaTbiHa
HET13eIIreH.

ConbIMeH KaTap, MyHJail xKyhenepai KypyAblH Kojja 6ap Toxipudeci Oy xepe memyii MoH
TUICTI peTTEYLIUIEPIH KYMBIC iCT€Y alrOpUTMIEPIH TaHJAy MIHJAETI eMec, aBTOMATThl KyienepiH
€Kl Heri3ri (yHKIMOHAIJbl 3JIEMEHTTEpI — OOBEKT MEH pPEeTTeyIlli apachlHIaFrbl ©3apa opeKeTTecy
CUNATbIH OOBEKTUBTI TYPAE KOPCETETIH PETTeY OOBEKTICIHIH *Kail-Kyii Typasbl aFbIMJaFrbl aKIapaTThl
aITy/IbIH OHTAMIIBI CXEMAChIH ajly MiHETiI eKeHIH KOpCeTe/Il.

3. TexHOJOTHSUIBIK MPOLECTEPl PETTEYAIH IC KY3iHJEe 9pOip KOJJaHbICTAaFbl XKyieci kaHama
perrey kyiieci 60sbIn TaObLIaAbI, OHJJAa PETTEYIIIHIH KipiCiHE peTTey MaKCaThIHbIH KOPCETKIllll eMec,
KETKUTIKTI THIFBI3 TOYENIUIIKIIEH PETTeY MaKCaThIHbIH KOPCETKIIIIMEH OaliIaHbICThI COMIKeC TaHJaIFaH
*kaHama mamanap Oepineni. [llamacel, conm cebGenTi ©HEPKACINTIK OOBEKTUIEPAIH AKCTpeMalbl
TEXHUKAIBIK — 3KOHOMHUKAJBIK KOPCETKIIITEpIHIH aBTOMATTHI 13/1€y OHTAWJIaHABIPFBIIITAPHl KEH
TapajaMajbl; OJNapJblH (QYHKIUSUIAPHI, 9JIETTe, *KaHaMa IIaManapAbl PEeTTeYAlH OMETTEri KyienepiHn
enoylp coTTi opblHAaiiabl, srHU. OOBEKTUBTI TYpAe MyHAal KyHenep TypakTaHAbIpY Kylenepi
peTiHJe FaHa eMec, COHBIMEH KaTap OOBEKTUIEpiH JKYMbIC peXKUMIEpPiH aBTOMATThl OHTAWIAHIBIPY
Kylesnepi peTiH/ie KapacThIPbUTYbl KEpEK.

4. Operre kKonganbutaTelH APXK cuHTE3ney mpouenaypachl perTeNneTiH  OOBeKTiHIH
MaTeMaTUKaIBIK MoJenl Oenrim OOMybl KepeK, COHBIH HETI31HJAE OChI KYHeNIepAiH JIUHAMHKAChI
OoiibIHIIa OapIIbIK ecenTeyiep Kyprizuieai. Anaiina, 6y xkyienep/i aiaiblH-ana OelriieHreH MoJeNb
OOWBIHIIIA CHHTE3JCY/l HAKThl OOBEKTIHIH albIpMaIIbUIBIFbIHA JKOHE OHBIH JKYBIKTAy MOJICIIIHE
OaiimaHbIcThl Oenrini Oip KaTeNiKIeH FaHa jkacayra Oonajbl. Byn KaTremikTiH OpHBIH TONTHIPYABIH
KOJIaiJIbl MyMKIHIIKTEpP1 3JIEKTP CTaHUUsIapbIHbIH 3Heproonoktaps! apkbuibl TII ABX cany kesinzae
ecernTey TeXHUKACBIHBIH KYpaJlJapblH KEHIHEH KOJIJaHYMEH OaijIaHbICTHI.
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Ocpunaiiia, pertey Kyhelepin Kypy >KoHe Maiianany ToKipuOeci onapabl CHHTE3Iey Ke3iHe
OOBEKTHBTI aKmapar ajyAblH 3aMaHayW akKMapaTThIK OIICTEPIH KOJJAAHY KaKETTUIIN Typalibl
KOPBITBIH/IBI JKacayFa MYMKiHIIK Oepexi. by omictep miemineTiH MiHACTTEPIH €pEeKIIETiriH ecKkepe
OTBIPBIN TAaHJAAIYBl KEpeK, aTal aiTKaHAa, aKnapaTrThlH KYHBUIBIFBI HEMECE MeJIIEp] YFBIMBIHBIH
aHBIKTAMachl OChl TEPMHHII TYKBIPbIMIAyFa IparMaTHKAJIBIK TOCLT JEN aralaThlH ImeHOepae
TYKBIPBIMIATYBI KEPEK.

Kputepuiini azailTyablH Kaialbl TY)KbIPBIMBIHIAFBI OHTAWJIAHIBIPY MOCEJENEpiH Iy oTe
KubIH. OChIFaH OailyIaHbICTHI, 9[IETTE, OHTANIIBI OacKapyAbIH XKaJIIbl KpUTEPUHiHE COMKEC OHBIH KYMBIC
icTeylH KamMTaMachl3 €TETiH >KeKe KpHuTepuiiepi O0ap OyKin >KyleHi jkeke imKi xyienepre Oeiy
apKBUIBI MENIMI1 KEHUIIETYre MYMKIHIIK O€pETiH bIAbIpaY JKYy3ere achlpbuiaabl. by TanganFan imki
KYHenep apachlHIarbl €H a3 OaillaHbIC 9JIICIH KOJIIaHa/IbI.

DHeprus 0JIOTHIHBIH KYMBIC YaKbITBIHBIH KOTI OOJIIT1H KYPaUThIH HET13T1 PeXUMIEPIC OHTANIIBI
OacKapyIblH KaJbl KPUTEPUNHIHAE OHBIH 1IKI KOMIIOHEHTI 06acThl pein atkapaasl. byn perre oTbiHFa,
COHZaii-ak >KaOABIKTHI KAaINbIHA KENTIpyre >KoHE JKOHJICYre JKYMCalaThlH IIBIFBIHIAP, SFHU
OHJIIPIJICTIH D3JEKTP SHEPTHACHIHBIH ©31H/AIK KYHBIHBIH OTHIH JKOHE aMOPTH3AIMSIBIK Kypamaac
OerikTepi alKbIHIAYIIBl MOHTE HMe. AMOPTH3ALMs MEH JKOHJCY IIBIFBIHIAPBIH €CENKe aly KHBIH,
OUTKEHI Ka3ipri yakbITTa OJIap/bl ©JIIECHETIH TEXHOJIOTHSUIBIK MapamMeTpiiepMeH OaiIaHbICThIPATHIH
CeHiMal Toyenaiuaikrep >XKOK. COHIBIKTaH IIBIFBIHAAPABIH Oy Typiepi a3ipre TEeXHOJIOTHUSIIBIK
napaMeTpJIepIiH e3repy IIeriHe MeKTeyIep TYPiH/Ie FaHa eCKeplTyl MyMKiH.

Ocbunaiiina, OHTAMIBUIBIKTBIH JKE€Ke KPUTEPUNIIEPIHIH HEri3l peTiHae 3JIEKTP SHEpPrUsChIHbIH
©31HJIIK KYHBIHBIH OTHIH KOMIIOHEHTI KaObUIAaHYbl MYMKiH, OHBIH MHHHMYMBI TOMEHJIETI OPHEKTIH
MaKCHMYMBIHA COHKEC Kee/i.

ZKannbl CTAHOHAIBIK TeXHOJIOTHAIBIK HponecTepi
dackapy XKyiieci

el e
I Baokimidik pexxuMaepai ogTaiIanabIpy[Kyiieci |
| Kany pexumin ZKYMBIC OPTACBIHBIR Bakyywm | | {luipmen- by Perrey ||
| OHTAIIARIBIPY napaMeTp.iepiH OHTAILTAHABIPY ABI Jepain reHepaTopbl yiecinini I
skamer |KAHAPFBLIAP| |6acTaNKbI|pacTankel Oy | | OBTAl1a o e i SanTay |
| ava.\:en GoiibiEma aya oy remmeparypal | BABIPY PEKHMIH| KOPIYCTAPBI apamerp:
| A OTBIHJIAPBIH | [KBICBIMBI-| CBHIHBIH JECRa] [ . o |
001V HBIH HABIPY bl ZKYKTeMeJ 1| loHTal/IaH |
I - epai deayai
ENRSIRPY. TR S . T ] Sl
v v A 4 v v A4

ABTOMATTBI peTTey XKJHe 0acKapy Kyieepi

A 4

DHepProdJI0K

1 cyper —OHeprus OJ0TbIH OacKapy >KyHECiHIH KYPbUIBIMBIK CXeMachl

Bipiami omicTiH HEri3ri KEeMIIUIINi—OHTAMIBUIBIK ~KPUTEPHUHIH 13/7eyre alTapIIbIKTai
HIBIFBIHJIAP, Kelae OoKaM bl OHTAMIaHABIPY 9CEpiH JKOKKa LIbIFapaabl. EKiHII o/1ic COHBIMEH KaTap
KaObUINAaHFaH MOJETh MEH HakKThl OOBEKT apachIHIAFbl ANBIPMANIBUIBIKTApFa  OaiIaHBICTHI
afiTapnpIKTail IIBIFBIHAapFa okeneai. COHIBIKTAaH, KON JKaFjaijia >KoFapbla aTalFaH €Ki 9NICTIH Je
apTHIKIIBUIBIKTAPBIH  OIPIKTIpETIH OIPIKTIPUIT€H OHTAWIAHIBIPY >KYHeNepiH KOJAAaHY YTHIMJIBI.
MyHpaii sxkyienepae, MbIcallbl, ME3TiI-ME3TUl JKaHAPThUIATHIH PexHUMIIK KapTanapabl KoJJaHyFa
Oonanpl, an 137ey JKyHeciHe TeXHOJOTHSUIBIK MPOIECTeri, *aOJbIKThIH KYpaMbIHIAFbl e3repicTtep
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Ke3iHje, YIKeH Oy3bUTyaap/a HEMece MEe3TiI-Me3Til MIeKTI apaiblKTa KaObUITaHFaH MOJENb/II TY3ETY
MIHJIETTEP1 KYKTENEI].

ABTOMATTHI 137€y KYHECIH OHTANIAHABIPY AITOPUTMIIEPIH CHHTE3JIEY KE3IHAE AKCTpEeMalbl
AKCIIEPUMEHTTEP/I1 JKOCTIapiiay YIIiH OeNTriI alropuTMaep Jie, SHEPTus OJOTHl MEH aBTOMATThI PETTEY
KYHeEJIepiHiH epeKIIeNiKTePiH eCKePeTiH KeHOip IBPUCTUKAIBIK AITOPUTMAECP J1€ KOJIaHbLIa IbI.

ABTOMATTBl 0OacKapy IIIKI >XYHEJIEepiH YTBIMIBI KYPYy >XOHE TEXHOJIOTHSUIIBIK ITpolecTepAl
OHTalaHABIpy daicTeMeci, connaii-ak ocsl ABX imiki xyienepi yIIiH THICTI anropuTMIAEPIiH CUHTE31
sHeprust 00Tkl [2, 6, 7] KeNTipiareH.

OHeprusi OJIOKTapblH OacKapyAblH aBTOMATTAHIBIPBUIFAH KYHENIEPiHIH OHTaMIaHABIPY iIIKi
JKYHMeENepiH 1CKe achIpybIH MbIcanaapsl peTinae, 3mueB XKIC-inaeri(2-6 cyperrep) Kyatsl 200 MBT
OonatelH OJIOKTBHIH Oy TeHEepaTOPBIHBIH OTTBHIFBIH JKaHy MPOLECIH OHTAWIAHIBIPY JKyieci >KoHe
3anopox XKIC-igaeri kyatsl 800 MBT Oy reHeparopbslHa apHalIFaH yKcac KyieHi atayra OoJazsi| 1,
5].

PP
TCBA * APT
—>
Gl
K T Oo0beKT KE
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xp | P

\IMTT— [ op 1——4
g :
AP

AO POK |¢—

2 cypet —KaHy nponeciH OHTalIaHIbIPYAbIH KYPBUIBIMJIBIK ChI30aChI
PP — cupery perrerimi, TCBA — TyTiH coprblTapAblH OarbiTTaymisl anmapartapbl, ['K — ra3
kianansl, JKP — sxanapmaii perrerimi, YKBA — ypiey xenneTkimtepinin OaFbITTayIIbl anmaparTapsl,
AP — aya perrerimii, AO — aBtomarTel opHarymbl, POK — pexuMHIH OHTaliabl KapTtachl, OP —
skcTpemansl perrerimi, KE —oHTaltnanapipy kputepuiiin ecenrteymi, APT —mem ycringeri cupery,
G1 — ra3 meirsiHbl, VA — aya mibiFbIHb, § — AP opHATYHI.
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3 cypet —backapymibl ecenrteyinl MalliHaHBIH KOMETIMEH OTHIH MEH ayaHbI TiKellell CaHJbIK peTTey
apKbLJIbI JKaHy MPOLECIHIH OHTANIAHBIPY KYWECIHIH HKYMBICHIHBIH MbICAJIbI:
a — OTBIH IIBIFBIHBL, O — aya IIBIFBIHBI
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KopbIThIHBIIAN Keje, SHEProOJIOKTHIH TEXHOJIOTHSUIBIK TMPOIECTepiH aBTOMATThl TYPAE
OHTalllaHAbIpyFa OalIaHBICTBI JKOHE OHEPKICINTIK — SKCIEPUMEHTTIK 3EpTTEYJep CaThIChIHAH
HIBIKKAHFa JICHIH CAJIBICTBIPMAJIbl TYPAE KYPIEIi )KoHE KbIMOAT ecenrtey TeXHUKAChIH KU1 KOJJaHy/ bl
KaXeT eTeTiH MacenenepAi memy KaxeT. COHIBIKTaH aBTOMATTaHIABIPBUIFAH OHTAWIAHIBIPYABIH
xkekenereH imki xyuenepi XKOC sneproOinokrapel maimananateiH ABJXK mekteyni caHbiHIa FaHa
KYPBUIFaH.

JInarHOCTUKaHBIH KEIIEH I CHUIIaThl COHBIMEH KaTap J>KaOIBIKTBIH OpPTYpPJ TYHIHIEpiHIC
menrisieTin Oipaed TUNTETi ecemTepli OHJEY OAicTepi MEH JAMAarHOCTHUKajay aJrOPHUTMICPiHIH
OIpKEeNIKUIITiH O0mKaiaBl — OYJT KAIJIBIK pecypc MeH 3aKbIMAaHY/ bl aHBIKTAY MIHJIETTEPI.

XKenen nepconan men THAXK TeXHUKAIBIK KYpalAapblHBIH YHBIMIACTBHIPYIIBUIBIK ©3apa ic-
KHUMBLUIBI OPTYPJIl TOCUIAEPMEH JKy3ere achipblIybl MYMKIH. HyckamapabiH OipiHIE JTHarHOCTHKAJBIK
TanchIpManap KbI3METKEpJepAiH 0acTaMachIMEH SMU30ATHIK TYPAE IIAKBIPHLIAIbl JKOHE IICIIiies.
byn xarmaiina ornepaTtopablH IHarHOCTHKAJIBIK TallChIpMaFra yaKThUIbI XKYTiHOeyl MmyMKiH, Oy TJIAX
TUIMAUIITIH KYpT TOMeHIeTenl. bamamansl HyYcKa — aBTOMATTHI JHCIETYEpICyIl YHBIMIACTHIPY-
OenriieHreH OachIMAbIKTapra coiikec TJ| MiHgeTTepiH MIemly; IIOFBIPJIaHFaH JAMArHOCTUKAIIBIK
aKmapaTThl aBTOMATTHI TYpPAE WIBIFapy, SFHU Ochl Hyckama T/l mocemenepin memy Oacramachl
KOMIThIOTEPTe THECLIII.

[erennik xoHe otaHAbIK KIC xone ADC-te TAX Kypyasl icke acwipyra, MaijgajiaHyra
€Hri3yre apHaiFaH macenenep [3, 4, 5, 7] kapansl.

KopbITbIH B

OPTYPIIi SHEPreTUKAIBIK 00bEKTUIEpIe KYPhUIFaH TUAarHOCTUKAJIBIK JKYHelepaiH carackl MeH
KYMBIC HOTIDKEJICPIH CaHIBIK Talljay YIIH JHAarHOCTUKAJIAHATBIH AJIEMEHTTEPJIIH, TOopanTap MEH
arperarTap/iblH T€XHUKAJBIK >Kal-KYHIHIH TYpIH CHUIIATTANTBIH KpUTEpUep MeH Oenrinepil TaHaay
MPUHLMITEPIH, SFHU KYMBIC KaOUIETTLIIIT MEH >KYMBIC iCTeMeYiH, KapaMIbUIbIFbl MEH aKayJbIFbIH,
TYPBIC JKOHE JTYPHIC )KYMBIC icTeMeYiH HeTi3aey KaxeT. Jluarnoctukanayra HeriziHeH (yHKINOHAIIBIK
OIpTIHIEN ICTEeH IIBIFY CUIATBIHAAFbI OY3YIIBUIBIKTAD KaTaThIHBIH €CKEPE OTBIPHIN, TEXHUKAJIBIK JKaii-
KYH KpPHTEPHIIEPIH TaHIay OHBIH KYMBICHIHBIH HAKThI KaFIaiIapblHIa JJIEMEHTTIH, TOPAITHIH KOHE
arperarTelH (YHKIIMOHAIIBIK MaKCaThIHA CYHEHE OTBIPBII XKY3€re achIpbLTybl THIC. Byl %a0abIKTHIH
KYHIH HHTErpaibl Oaranayra Keuryre MyMKIHAIK Oepei.
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THE CONCEPT OF RELIGIOUS TOLERANCE IN AMERICAN AND KAZAKH
MEDIA DISCORSE

Amangeldiyeva Talshyn Oskenkyzy
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Almaty, Kazakhstan

Annotation

The article "the concept of religious tolerance in the American and Kazakh media discourse” is
devoted to how the concept of tolerance is discussed and presented in the media both in the United
States of America and in Kazakhstan. This may include analysis of news articles, comments, and other
types of media content that address issues related to tolerance, diversity, and inclusivity. This topic
may also address similarities and differences in how American and Kazakh media cover issues related
to tolerance, and the impact of media representations on public perception and attitudes towards
diversity and acceptance.

Key words: tolerance, discourse, media discourse, religious tolerance, social media

The concept of tolerance is often discussed in the media discourse of American and Kazakh
societies, but there are some differences in the approach and presentation to it.

In the discourse of the American media, tolerance is often presented as a fundamental value
that occupies a central place in the identity and history of the country. The United States is often
described as a melting pot of different cultures, and the concept of tolerance is seen as an important
tool for maintaining social harmony and respecting individual differences. American media often
emphasize the importance of tolerance in areas such as race, religion, sexual orientation and political
ideology.

On the contrary, in the discourse of the Kazakh media, the concept of tolerance is often
discussed in the context of ethnic and linguistic diversity. Kazakhstan is a multinational and
multilingual country, and the promotion of tolerance is seen as an important condition for maintaining
social stability and preventing conflicts between different ethnic and linguistic groups. Kazakh media
often emphasize the importance of respect for cultural traditions and customs of various ethnic groups,
and also emphasize the need for interethnic dialogue and mutual understanding.

However, it should be noted that there are similarities between the discourses of the American
and Kazakh media about tolerance. Both stress the importance of respecting individual differences and
promoting a culture of inclusivity and acceptance. In addition, both societies constantly face
difficulties in achieving these goals, including issues such as discrimination and prejudice.

Religious tolerance is also the subject of debate on American social media, where individuals
and groups can share their views and communicate with others online.

Facebook Instagram users often share stories and opinions about religious diversity and
tolerance on social networks such as Facebook and Instagram. These may be recordings showing
examples of interfaith cooperation or supporting religious minorities who have faced discrimination or
persecution. Users can also share articles and videos that explore different religious traditions and
promote understanding and respect for different beliefs.

In addition, social networks can be a forum for religious discussions and discussions, which can
sometimes lead to conflicts and tensions between different groups. Some users may express
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discriminatory or intolerant views on certain religious traditions, and this can create an atmosphere of
division and polarization.

To increase religious tolerance on social media, many individuals and organizations have
developed strategies to engage in constructive and respectful online conversations. This may include
actively seeking different points of view, listening to other people's experiences and beliefs, and
avoiding provocative or disrespectful words.

Religious tolerance is an important topic in the discourse of the Kazakh media, given the
diverse religious landscape of the country and its efforts to promote interfaith dialogue and mutual
understanding.

Kazakhstan is a predominantly Muslim country, but is also home to important Christian,
Buddhist and Jewish communities. The mass media often cover events reflecting the religious diversity
of the country, emphasizing the importance of respect and understanding of various religious beliefs
and practices.

In the discourse of the Kazakh media, religious tolerance is considered as the main value, but
most often the emphasis is on interfaith dialogue and cooperation. Taking into account the religious
diversity of the country, the Kazakh media often inform about initiatives and events aimed at
promoting mutual understanding and cooperation between various religious communities. The role of
religion in shaping public life, including in politics and social issues, is also recognized.

One important difference is that the concept of religious tolerance in American media discourse
is often closely linked to broader debates about individual rights and freedoms. On the contrary, the
Kazakh media discourse on religious tolerance often emphasizes the importance of community and the
need to promote mutual understanding and cooperation between different religious groups.

Another difference may be related to the historical and cultural context of each society. The
United States has a long tradition of religious pluralism and separation of Church and State. On the
other hand, in Kazakhstan religion has played an important role in the history and culture of the
country, and here more attention is paid to the role of religious communities in shaping public life.

In general, despite some differences in the concept of religious tolerance in the discourse of the
American and Kazakh media, both emphasize the importance of respect and understanding of various
religious traditions, promoting interfaith dialogue and cooperation, as well as combating
discrimination and intolerance.

In practice, religious tolerance can take many forms. This may include respecting people's right
to practice their religion in public places such as schools or workplaces. This may also include
engaging in dialogue and mutual understanding with respect for different religious beliefs and
practices, as well as developing mutual understanding and cooperation between different religious
groups.

In general, religious tolerance is an important concept for promoting peace, mutual
understanding and respect between different religious groups and individuals. This helps to create an
inclusive and harmonious society in which people can freely use their beliefs without fear of
persecution and discrimination.

Religious tolerance is a topic that is often discussed in the American media. The mass media
play a key role in shaping public opinion and the influence of religious tolerance on social and political
views. In recent years, there have been several examples of the media turning to religious tolerance in
America.

One of the ways in which the media fights religious tolerance is to cover cases of religious
discrimination or violence. When there are hate crimes, bigotry or discrimination, the media often
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report it, emphasizing the importance of tolerance and acceptance of all religions. This coverage helps
raise awareness of the consequences of religious intolerance and encourages public support for
tolerance and respect for various religious beliefs and practices.

Another way the media addresses religious tolerance is by discussing religious diversity in
America. Due to the diversity of religions in the United States, many media outlets have focused on
covering various religious traditions and practices in America. Such coverage helps to understand and
respect different religions and contributes to the creation of an inclusive society.

In recent years, there has been an increase in social media discourse due to religious tolerance.
Social media platforms allowed people to express their opinions and participate in discussions about
religious tolerance. This discourse can be positive and promote understanding and respect for different
religions, and can also be negative and can perpetuate stereotypes and prejudices.

In general, the media has an important role to play in promoting religious tolerance in America.
Despite the fact that there are cases of positive and negative coverage of events, it is important that the
media continue to promote understanding and respect for various religious beliefs and practices in
order to create an inclusive and tolerant society.

Religious tolerance is a topic touched upon in the discourse of the Kazakh media, especially
given the fact that Kazakhstan has a multi-ethnic and multi-confessional population. The mass media
play a crucial role in shaping public opinion and influencing socio-political views on religious
tolerance in the country.

One of the ways the Kazakh media appeal to religious tolerance is to emphasize the importance
of respect for different religions and the promotion of interfaith dialogue. This was especially evident
when covering events that unite representatives of various religions in Kazakhstan, such as interfaith
conferences or meetings of religious leaders. The mass media covered these events and emphasized the
importance of tolerance and mutual understanding between different religions.

The mass media in Kazakhstan also covered cases of religious intolerance or discrimination.
When such events occur, the media report on it and demonstrate the need for tolerance and respect for
various religious beliefs and practices. In some cases, the media interviewed representatives of
different religions to express their views on cases of religious intolerance.

However, there were cases when the Kazakh media continued stereotypes and prejudices
against certain religions. For example, there were reports that some media outlets portrayed certain
religious groups negatively, for example, calling them "extremist” or "terrorist”. Such coverage can
cause intolerance and misunderstanding of various religions.

In recent years, there has been an increase in discourse in social networks in Kazakhstan due to
religious tolerance. Social media platforms allowed people to express their opinions and participate in
discussions about religious tolerance. This discourse can be positive and promote understanding and
respect for different religions, and can also be negative and can perpetuate stereotypes and prejudices.

In general, the Kazakh media have an important role to play in promoting religious tolerance in
the country. Despite the fact that there have been cases of positive and negative coverage of events, it
is important that the media continue to promote understanding and respect for various religious beliefs
and practices in order to create a more inclusive and tolerant society in Kazakhstan.

There are some differences in the discussion and promotion of religious tolerance in American
and Kazakh social networks.

In American social networks, much attention is paid to issues related to religious diversity and
the need for tolerance and understanding between different religions. Social media platforms have
allowed people to share their experiences and views on religious diversity, as well as participate in
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discussions on topics related to religious tolerance, such as hate crimes or discrimination against
religious minorities.

On the other hand, Kazakhstan's social networks pay considerable attention to religious
diversity and the need for tolerance and mutual understanding between different religions. In addition,
more attention is being paid to the role of interfaith dialogue in promoting religious tolerance. Events
that unite representatives of various religions and promote interfaith dialogue and mutual
understanding are often discussed in Kazakhstan's social networks.

Another difference is the emphasis on the role of the State in promoting religious tolerance.
American social media often discusses the role of government in promoting religious tolerance, for
example, through policies to protect religious minorities. Particular attention is paid to the role of the
state in promoting religious tolerance in Kazakhstan's social networks, but more attention is paid to the
Government's efforts to promote interfaith dialogue and cooperation between various religious groups.

Thus, due to the differences in the religious landscape of each country, there are differences in
the discussion and promotion of religious tolerance in American and Kazakh social networks. There is
a wide variety of religions in the United States, and social media often reflects this diversity. Islam is
the dominant religion in Kazakhstan, and the discussion of religious tolerance on social media mainly
focuses on the relationship between Islam and other religions.
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INTRODUCTION:

CHAPTER | THEORETICAL FOUNDATIONS OF QUALITY OF LIFE OF THE ELDERLY
POPULATION IN KAZAKHSTAN

1.1 Analyzing the topic of quality of elderly people’s life in Kazakhstan.
The quality of life for the senior population is becoming more and more significant as the global
population continues to age. Kazakhstan is hardly an exception, where a growing senior population
faces difficulties in sustaining a high standard of living. Indicators of the quality of life of the elderly
population of Kazakhstan are the following:

1. The elder population of Kazakhstan makes up 1,6 million people.

2. 70% have secondary school, higher and secondary specialized education (college).

3. Average pension - 130 USD, which is 17% of the average monthly salary.

4. Forced labor activity (due to low pension).

5. 100% literacy of the population.
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The purpose of this study paper is to examine the senior population's quality of life in
Kazakhstan, including the causes of it, the difficulties it faces, and potential methods to enhance it. To
better help this vulnerable group and enhance their general well-being, policies and programs that
better support the aged population in Kazakhstan will be informed by an understanding of the existing
situation of that population. In academic writing, notably in the domains of gerontology and public
health, there has been some discussion of the topic of the quality of life for Kazakhstan's senior
population. Comparative to other nations and regions, the subject is still comparatively understudied.
Several studies have concentrated on aspects of the senior population's quality of life, such as their
physical health, social support, and financial security. D

1.2. The main factors of wellbeing of senior population in Kazakhstan.

The goal of the research problem on the subject of "Quality of life of the older population of
Kazakhstan™ is to examine the variables that affect elderly people's quality of life in Kazakhstan,
including both the positive and negative aspects of their well-being. Finding the social, economic, and
cultural variables that affect Kazakhstan's older population's quality of life may be the specific
research issue. This might entail looking into concerns like healthcare accessibility, social support,
financial stability, and cultural perceptions of ageing. Researchers can create evidence-based policies
and interventions that enhance the quality of life and well-being of elderly Kazakhs by comprehending
these factors.

The aims and objectives of this research are followings:

1. To investigate the factors that affect the older population in Kazakhstan's quality of life.

2. To determine the issues with healthcare access, social support, economic security, and cultural
attitudes towards ageing that older people in Kazakhstan face.

3. To create evidence-based policies and interventions that enhance the quality of life and wellbeing

of elderly Kazakhs.
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4. To conduct a review of the literature about the quality of life of the older population in

Kazakhstan, considering prior studies and pertinent theories.

5. To compile information about the factors that influence senior citizens' quality of life in

Kazakhstan through surveys, interviews, or other research techniques.

6. To conduct an appropriate statistical or qualitative analysis of the data to pinpoint the major
variables that influence the standard of living for elderly Kazakhs.

7. To produce, based on the research's findings, recommendations for laws and programs that
enhance the health and standard of living of senior citizens in Kazakhstan.

8. To advance our understanding of the older population's quality of life in Kazakhstan and to offer
recommendations for future research in this field.

The research aims to investigate the factors that contribute to their quality of life, as well as the
challenges they face in terms of access to healthcare, social support, economic security, and cultural
attitudes towards aging. The research will explore the social, economic, and cultural context of elderly
people in Kazakhstan and their experiences of aging

CONCLUSION

The goal of this research was to examine the senior population's quality of life in Kazakhstan,
including the causes of it, the difficulties it faces, and potential methods to enhance it. The main
difficulties faced by elderly population in obtaining excellent level of quality of life are financial
problems, health facilities, living arrangements, transportation, and social support. The solutions which
can be applied to these issues are enhancing healthcare services and financial support, promoting
social support networks, improving access to transportation, and addressing living arrangements so
older people will live with their family instead of nursing homes. The elderly population is one of the
important parts of the population in Kazakhstan. The responsibility for their quality of life, happiness
and living conditions is on every citizen of Kazakhstan. It is essential that we apply solutions to the
problems faced by the elderly population on the road to the better quality of life. Therefore,
investigating and conducting different research should take place in order to better understand what
kind of solutions can be applied, how these solutions can be applied to increase quality of life among
elderly population in Kazakhstan.
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IMPOTHO3UPOBAHUE BO3JENCTBUA KAYECTBA BO3J1YXA HA 3IOPOBBE:
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AHHOTauusi: Bo3ayx, KOTOPBI MBI JBIIINM, SBISETCS OJHUM U3 KIIOYEBBIX (DaKTOPOB,
BIUSIONIMX Ha Hamie 370poBbe. KauecTBO BO3AyXa CYIIECTBEHHO BIUSET Ha DPA3JIMYHBIC ACIEKTHI
Halled >KU3HM, BKJIOYAsh PECHUPATOPHOE 370POBBE, CEPACYHO-COCYIUCTYIO CHCTEMY U oOIee
Onmaromonyuyre. B cBere 3TOro OCO3HaHHMS CTaHOBUTCS Bce 0o0jee BaKHBIM MPOTHO3WPOBAHUE
BO3ICHCTBUSl KAdyecTBa BO3JyXa Ha 3J0POBbE, YTOOBI MPHUHATH MEPHl MO 3alIUTE HACEICHUS U
yIYUIICHUIO OKPYKaIOILIEH Cpebl.

Llenpio Hamero wWcCieIOBaHUS SBISETCS pa3paboTKa MoOJENed MAIIMHHOTO OOYYeHHWs st
MPOTHO3UPOBAHUS BO3JCHCTBHS KadyecTBa BO3JyXa Ha 3/I0pOBbE. MBI CTpPEeMHUMCS HCIIOJIb30BATh
JIOCTYIIHBIE JIaHHBIE O KayecTBE BO3/AyXa M 3I0pPOBbE, YTOOBI NpeAcCKa3aTh MMOTECHIHAIbHBIC
MOCIIEACTBHS UX B3aMMOAEHCTBUs. JJaHHOE UCClieJOBaHNE TTO3BOJIUT HAM JIy4Ille MOHSATh B3aUMOCBSI3b
MEX/y KaueCTBOM BO3/yXa U 3/I0POBBEM, a TAKXKE MPEIOCTABUT IICHHYIO HHPOPMALIUIO IS IPUHSATHUS
Mep 10 MPEeJOTBPAIICHUIO HETATUBHBIX BO3JICUCTBUN U YITYUIIEHUIO KAUYeCTBA KU3HH.

B nmanHO# ctaTthe MBI IPEACTaBUM HOJPOOHYIO METOJOJIOTHIO, BKJIFOYAs UCTOYHUKH JAHHBIX U
CHUCTEMY MOHUTOPHHTA, MOATOTOBKY JaHHBIX, BBIOOpP M ONHCAaHUE MOJENel MalIMHHOTO OOydYeHus, a
TaKkKe Tporecc OOydYeHHs W OIEHKH MOJeNieil. 3aTeM MbI TPEeACTaBUM pPEe3yNbTaThl HAIIero
MCCIIEIOBaHMsI, BKIIFOYAsi aHAIN3 M MHTEPIIPETALMIO Pe3yJIbTaTOB MOJIeNIel IPOTHO3UPOBAHHUS, a TAKKe
CpaBHEHHE WX NMPOU3BOAMTENBHOCTU. B 00CYX/IEHUU MBI pacCMOTPUM BIIMSIHUE BBIOOpa MOjEel Ha
TOYHOCTh IPOTHO3UPOBAHMS, a TaKkKe OOCyIUM MPaKTHYECKyI0 3HAaYMMOCTb PpEe3yJbTaTOB
WCCIICIOBAHMS.

Beenenune

Hamm wuccnenoBarenbckue pe3ylbTaThl MOTYT HWMETh BaXKHBIE IMPAKTHYECKHE MPUMEHEHHS,
BKJIFOYasi TMOMOIIb B NPUHATHHM peIIeHUH U pa3paboTKe Mep MO YIYYLIEHHIO KauecTBa BO3JyXa U
CHIDKEHHIO HETaTHBHOTO BO3JICHCTBUS Ha 3/10pOBhe Jr0o/Ieil. MBI HajieeMcs, 4To AaHHas pabota OyneT
MOJIE3HOW Ul  CIELHUATUCTOB B 00JacTH OXpaHbl OKpyXKarolled cpeasl, OOIIEeCTBEHHOIO
3PaBOOXpaHEHHsT M BCEX, KTO 3aMHTEPECOBAaH celvac, 4YTOOBl TPHUMEHUTh HOBBIE METOJbI
MIPOTHO3UPOBAHMS U MPUHATH 3P PEKTUBHBIE MEPHI 0 YITYUIICHUIO KauecTBa BO3AyXa.

Wrtak, B naHHOW cTaTbe MbI NPEACTaBUM NOJIPOOHBIM aHaIu3 pa3pabOTaHHBIX MoJeen
MAaIIMHHOTO O0YYeHUsI JUIsl MPOTHO3UPOBAHUS BO3JCHCTBHS KadecTBa BO3ayxa Ha 3aoposwe. [1], [3]-
[7] MsI BoCIONb30BaIHCh AOCTYIHBIMH JaHHBIMH, COOPAHHBIMU C MMOMOIIBIO CHCTEMbI MOHHUTOPHHTA,
U MPOBEJIM HMX IMOJATOTOBKY JUIS MCIIOJIb30BAaHUS B HAIIMX MOJENAX. 3aT€M Mbl BHIOpAIM M OIMHUCAIN
ATh pas3aHuYHBIX Mozenei MarmmuHOro o0ydenus: K-Nearest Neighbors (KNN), Support Vector
Machine (SVM), Random Forest, HauBHbI#1 6aliecoBCKuii K1acCH(PUKATOP M HEUPOHHYIO CETh.

Crnenyromum miaroMm ObUTO OOydYeHHE W OIEHKa KaKIOH MOJETH Ha OCHOBE HMMEIOIIHXCS
JTaHHBIX. MBI TIPOBENM aHAIW3 U MHTEPIIPETALUIO PE3yIbTaTOB KaKJIOW MOJAETH, 4TOObI MOHATH MX
CIIOCOOHOCTH TIPEICKa3bIBaTh BO3/IEHCTBHE KayecTBa BO3/AyXa Ha 3710pOBbE UenoBeka. Kpome Toro, Mel
TaKXKe CpPaBHWIM TMPOU3BOJUTEIBHOCTh pa3IMYHBIX MOjEIel, 4YTOoObl ONpeAenuTbh Hambosee
3¢ (heKTUBHBIE METObI TPOTHO3UPOBAHUS.

OOcyxnass HamM pe3yibTaThl, Mbl OOpaTMM BHHMAaHHE Ha BIHUSHHE BbIOOpa Mojeneil Ha
TOYHOCTh  TPOTHO3MPOBaHWS. MBI  pacCMOTPUM  BO3MOXKHBIE  NPUYMHBI  Pa3U4dd B
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MIPOU3BOIUTENIFHOCTH MOJIENEeH M OOCYIUM IMPaKTHYECKYI0 3HAYMMOCTb MOJYYEHHBIX PE3yJIbTaTOB
UCCIIEIOBaHMUSI.

B 3axitoueHMM MBI TIO/IBEZIEM OCHOBHBIC BBIBOJBI HAIIETO HCCIENOBaHHS, 00001IIMM
MOJIyYEHHBIE PEe3YNbTaThl M NPEIOKUM PEKOMEHIAMHU [Js AalbHEHIINX HCCIENOBAaHUM B 3TON
obmacTH.

Mpbl  Hajgeemcsi, UYTO pe3yjibTaThl HAIIErO0 MCCIEIOBAHUS OKAXYTCS TMOJIE3HBIMU IS
CIIELMAINCTOB B OOJIACTH OXpPaHbl OKPY)KAIOLIEH Cpejbl, 3APaBOOXPAHEHUS W MPHUHATUS PEUICHUM,
oMorasi UM TPOTHO3UPOBATh BO3JIECHCTBHME KayecTBa BO3[yXa Ha 3J0pPOBbE M MPEANPUHUMATH
COOTBETCTBYIOLIME MEPBI IS YIYUIIEHUs KaUeCTBA )KU3HU HACEICHHUS.

YpoBHHM cOCTOSIHMS KayecTBa BO3yXa

B nanHOM pazgene moapoOHO omuMcaHa IpelyiaraeéMasi METOAOJIOTHS Uil XapaKTePUCTHKH
KauecTBa BO3JyXa B COOTBETCTBUUM C HHAECKCOM KadecTBa Bozayxa (AQI), ycraHoBIeHHBIM
ArenTcTBOM 110 0XpaHe okpyskatoieil cpeast CLIA (EPA) [8].

Air Quality Index Levels of Health
(AQI) Values) Concern Colors
When the AQlis in this  ...air quality conditions ..as symbolized by this
range: are: color:
51-100 Moderate Yellow

Unhealthy for Sensitive Orang
“_

Puc.1 Crannaptasie 3Hauenus AQI, omy6nukoBanusie EPA

Ha pucynke 1 noka3zansl ctannaptasle 3HaueHus AQI, ony6iukoBannsie EPA. 3nech nmokazansl
pa3iIMyYHble YPOBHM COCTOSIHUSI KadyecTBa BO3/yXa, a TakKKe IMPHUBEACHbI MOAPOOHBIE JaHHbBIE 00
YPOBHSIX IPOOJIEM CO 3J0POBbEM JJISI KQXKJJOT0 COOTBETCTBYIOLIEro auana3ona AQI.

CoOop naHHBIX

[IpemioskeHHast cxema cOOpa JaHHBIX BKIIIOYAET W3MEPEHUE IMOKa3aHWH JAaTYMKOB JUIS HATH
Pa3IMYHbIX YCIOBUN OKpY’KaloLIeH Cpe/ibl, COOTBETCTBYIOIINX KaXKJIOMY U3 YpOBHEH OECIOKOWCTBA O
3JI0pOBbE, YKa3aHHBIX Ha pUCyHKe 1. B mporHocTuueckux Monensx, UCIob3yeMbIX B JaHHOH pabore,
MPUMEHSIIOTCSl aJITOPUTMbl MAIIUHHOTO OOYYeHHs MOJ HAOMIOJEHHEM, B PE3yJbTaTe Yero ypOBHU
00ECIIOKOCHHOCTH 3/I0pOBBEM Ha3HAuYalOTCs HCCIeNoBaTeIsIMM Ha JTane cOopa gaHHbIX. Jlis
oOecriedeHrs JTOCTOBEPHOCTH COOPAaHHBIX JAaHHBIX MPOBOJUTCS TIHIATENbHAs KOHTPOJIUpyeMast
knaccupukanus. PoHOBbIE 3HAHMS, UCTIOJIb3YEMbIE NTPH KJIacCU(PUKaLMU, OCHOBAHbI Ha

Meroauke, onucannoi B ctatbe Wang u Chen [2] «DddexkTuBHBIN cOOp U OIIEHKA JaHHBIX IS
MOHUTOPHHIa KauecTBa BO3AyXa B METaroJIice ¢ MOMOIIBI0 aBTOMOOMIIBHBIX CEHCOPHBIX CeTel»
EPA [8].

Pa3paborka Mopeseii NpOrHo3MpoBaHus

B nanHOM wuccnedoBaHMM MATH PA3IUYHBIX aNTOPUTMOB MAIIMHHOTO OO0y4YeHHs OyayT
UCMOJb30BaHbl JJISi TMOCTPOEHUS NMPOTHOCTHYECKHX MOJee A Habopa JaHHBIX, MOJYYEHHBIX B
npenpiayimeM paszaene. byayT Hcnonab30BaHBI CleQyOIIde alropuTMbl: K - Onmwkaiiiime coceau
(KNN)[9]-[10], mammnua onopubix BekTopoB (SVM)[11], cnyuaiinsiii ec (RF), Hetipornas cets (NN)
u Haus-baiieca (NB).

AHaJIN3 JAaHHBIX

71



MexnyHapoausiil HayuHbil xxypHa1 AKAJIEMUK Ne 3(220) 2023 r.

B Tabnuue 1 moka3zaHa COOTBETCTBYIOIIAS ~ HAWJIyylllas HACTPOEHHas IPOU3BOIAUTEIBHOCTD
BCEX AITOPUTMOB, @ TAKXKE MPOHM3BOMUTEIHFHOCTh 110 OTHOLICHHIO K TECTOBOMY HAOOpY JAHHBIX U
logloss mpou3BOAUTENBHOCTH MOJIEIIEH.

Tabnuma 1. CBojka pe3ynbTaToB NPOTHO3HOM MOAETH

CcVv Confusion LogLoss
Model
Performance Accuracy Performance

kNN 0.9872258 0.9867 0.0814
SVM 0.9464590 0.9778 0.1530
Random Forest 0.9787313 0.9867 0.0662
Naive-Bayesian 0.9443075 0.9422 0.2029
Classifier

Neural 0.9924003 0.9956 0.0543
Network

Beicokuii mnokazatens CV  ykas3blBaeT Ha XOpOWyH 3(PQPEKTUBHOCTb IPOTHO3MPOBAHUS
oOyyaromero HaOopa, BBICOKas TOYHOCTh IIYTAHMIBI O3HAYAaET XOPOIIYIO 3(PPEKTHBHOCTD
IIPOrHO3UPOBAHMS JaHHBIX 32 IpeJesiaMu 00ydarolero Habopa, a 6oee HU3KOe 3HaUCHHUE MT0Ka3aTess
logloss yka3piBaeT Ha XOPOIIYIO YyBCTBUTEILHOCTh NMPH HA3HAYEHUH BEPOSTHOCTEH I HCTUHHBIX U
JIOXKHBIX cpabaTbiBaHui. 13 Tabnuibl 3 BUIHO, YTO HaWTy4lIMe [TOKA3aTeI 110 BCEM METPUKaM UMEET
HelpoceTeBast MOJIeb. JTa MOJIENb JOCTUTAETCS 34 CUET UCIIOJB30BAaHUS CKPBITHIX CIIOEB PA3MEPOM =
5 u 3aryxanuem = 1 x 10-4.

3aki0ueHne

Ha ocHOBE mONY4YEHHBIX JaHHBIX W PE3yJAbTAaTOB YCIEIIHO pPEaln30BaHa IPENIOKEHHAs
METOAMKA OIPENEICHUs MHIEKCAa KadecTBa BO3/AyXa C HCIIOIb30BAHMEM IIPOTHO3HBIX MOJEIEH Ha
OCHOBE MAaLIMHHOTO oOyuyeHMs. Pa3paboTaH mpoTOTHI, COCTOALIMM M3 MaccuBa AaT4MKOB. Co3qaHbI
IATh MOJIENIed MalIMHHOTO O0Yy4YeHUs, Jy4lled U3 KOTOPBIX OKa3ajlach HEHMpPOHHAs CETh C TOUHOCTHIO
99,56% u nokazaresem logloss 0,0543
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