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KAPATBUIBICTAHY, TEXHUKAJIBIK F'BIJIBIMJIAP CEPUSACHI

1. JKapaTbuLibICTaHy FHLIBIMAAPHI

H.0.Anna3o08 — scayanmol pedaxmop, Xumusi olibIMOAPbIHbIY KAHOUOAmbl, npogpeccop

Pepaxkuusa aaxkacsl

HN.A.TaiimaHOB
K.HUckakoB
O.T.Tepembaen

A.M.MyxambeTkaH

A.P.Bypuios

C.B.JI1o04uk
b./K./[:’xuembaeB

H.O.Anna3os

H.U.AKbL10€K0B

A.E.®duinonoB

C.T.Tyneyxanos

A.M.MpbiHOal
P.X.Kypmanoaen

B.B.A6:xane10B

1.1. ®u3nka-MaTeMaTHKA FHUIBIMAAPHI

¢u3nKa-MaTeMaTHKa FBUIBIMIAPBIHBIH TOKTOPEI, podeccop, HoBocubupck
MEMIIEKETTiK yHuBepcuTeTi, Peceit denepamnusicer;

TEXHUKa FBUIBIMIAPbIHBIH KaHAWAATHL, TOUeHT, ['.JloykeeB aThIHAAFbI AIMAaThI
SHepreTHKa xoHe Oaitnansic yHUBepcuteTi, Kazakcran Pecrrybmukacsr;
¢du3nKa-MaTeMaTHKa FHUIBIMIAPBIHBIH KaHIUAAThl, KOPKBIT ATa aThIHAAFbI
Kei3butopna yausepcuteti, Kazakcran PecriyOnukachr;

¢du3nKa-MaTeMaTHKa FHUIBIMIAPBIHBIH KaHIUAAThl, KOPKBIT ATa aThIHAAFbI
Ke3butopaa yausepeuteti, Kazakcran PecrryOnukacsr.

1.2. Xumus FelIBIMAAPSHI

XUMHS FBUTBIMAAPBIHBIH JOKTOPHI, mpodeccop, A.E.ApOy30B aTbIHIaFbI
OpraHuKaibIK )KoHe (PU3UKANBIK XUMHS UHCTUTYTHI, Peceit @enepanusicor;
PhD, npodeccop, JIuccabon XKana yausepcuteri, [Topryramnus;

XUMHS FBUTBIMAAPBIHBIH TOKTOPHI, Tpodeccop, Kazak yITTHIK KbI3aap
nenarorukanbelK yausepeureTi, Kazakcran Pecybnmkachr,

XUMHS FBUTBIMAAPBIHBIH KaHAuAaThl, npodeccop, «bl.XKakaes ateinaars Kazak
KYPpIlll IIapyallbUIBIFBI FBUTBIMH-3epTTeY HHCTHTYThD» JKIIC, Kazakctan
PecnyOnukacsr,

PhD, KopkpiT Ata ateinarsl Kpi3siiopaa yausepcureTi, Kasakcran
PecniyOnukacer.

1.3. BuoJiorusi FbLIBIMIAPBI

Ouosiorus FRUIBIMIAPBIHBIH JOKTOPEI, Ipodeccop, Peceil FpUIbIM akageMusichbl
I'.K.CxpsiOvH aTbIHAaFBl OMOXUMUS )KOHE MUKPOOPTaHU3MIIED (PH3HOTOTHSICHI
UHCTUTYTHI, Pecelt @enepanusicel;

OuoIIorus FHUIBIMIIAPBIHBIH JOKTOPEI, Ipodeccop, an-Papadu ateinaars Kazak
VITTHIK YHUBepcuTeTi, Kazakcran PecniyOnukachr;

PhD, HazapbaeB yHuBepcureri;

OmMoJ0THs FRUIBIMIAPBIHBIH KaHIUAATHI, KayBIMIACTHIPBUIFaH mpogdeccop,
KopxkeiT ATa ateinnarsl Kpissutopaa yausepeuterti, Kasakcran PecriyOnukacst,
Ouostorus FeUIBIMIAPBIHBIH KaHAuAaTel, KopkeiT ATa ateingarsl Kei3putopaa
yauBepcuteTi, Kazakcran PecryOnukachr.



2. TexHHKA FHUIBIMAAPHI KIHE TEXHOJIOTUSIIAP
A.K. Cetmmypamos— scayanmol pedaxmop, u3uKa-mamemamura SoLiblMOAPbIHbIE OOKIMOPbL, O0YEHM

Pepaxkuusa aaxkacsl

2.1. Kypbliasbic

H.A.MamkuH TEXHHKA FRUIBIMIAPBIHBIH TOKTOPHI, Tpodeccop, HoBocmOMpCeK MeEMIIEKETTIK
TEXHHUKAIILIK YHUBepcuTeTi, Pecelt denepanuscer;

K.A.bucenos TEXHUKa FRUIBIMAAPBIHBIH JOKTOPHI, Mpodeccop, KopKeIT ATa aThIHAAFbI
Kezbumopna yausepcuteti, Kasakcran PecrryOmmkacsr;

C.A.Monraesn TEXHUKa FRUIBIMIAPBIHBIH JOKTOPHI, Ipodeccop, JKoHrip XaH aTbiHaarsl baThic
Kazakcran arpapibsIK-TeXHUKAIBIK YHUBepcuTeTi, KazakcTan PecrryOnmkacst;

C.C.Ynep0aesn TEXHHKa FBIIBIMIAPBIHBIH JOKTOPBI, TOLEeHT, KOpKbIT ATa atbiHaars! Kel3slnopna

yauBepcuteti, Kazakctan PecryOnukachr.

2.2. AKnapaTTraMa, ecentTey TeEXHHKACHI :KJHe 0acKapy

A.N./\uBeeB TEXHUKA FBUIBIMIAPBIHBIH JOKTOPHI, Ipodeccop, Peceil XxanpIkTap JOCTHIFBI
yauBepcuteti, Peceit denepanusicer;

M.K.AliTumMoB PhD, KP Ipe3uaeHTi )KxaHBIHIAFBI MEMIIEKETTIK OacKapy akaaeMHUSIChIHBIH
Kpi3pu10p/1a 00s1bIck OoiibiHINIA (unuaibl, Kazakcran Pecny0Onukacs;

H.Bb.Konbip0aes PhD, KopxkbiT Ata ateinaarsl Kpi3buiopaa yausepeureri, Kazakcran
PecmyOukachl.

HN.C.H6anyniaa PhD, KpI3b110p/a 00JIbICH 9KIMIIT «AKITapaTThIK TEXHOJIOTUSIIAP OPTAIIBIFBIHBIHY

mupektopbl, Kazakcran PecnyOinkach



BIJIIM, 'YMAHUTAPJIBIK ’)KOHE 9JIEYMETTIK FBIJIBIMJIAP CEPUSACBHI

JI.A.Ka3bekosa— sxcayanmosl pe0aKxmop, IKOHOMUKA bLILIMOAPLIHbIY KAHOUOAMbl, OOYEHM

Pepaxkuusa aaxkacsl

II.H.Ocumnos
H.}IO.®oMuHBIX
I'.C.CaynataeBa

II.M.MaiireabaueBa

C.K.AOniabanna

0.0x:xan

X.Y.Kacanoray
P.C.Typbicoek

K.C.CapbieBa
C.I.CaanioexoBa
T.N.Keninoaii

¥.9.Tyakobaen

1. Binim

1.1. Ilenaroruka reUIBIMIAPBI
Mearoruka FRUTBIMIAPBIHBIH JOKTOPHI, Tpodeccop, Kazan denepanmpt
yHuBepcuteTi, Peceit denepanusicer;
TMearoruka FeUTBIMIAPBIHBIH JOKTOPHI, ipodeccop, ['.B.I1nexanos aTeiHgars
Peceit sxoHOMUKANBIK YHUBEpCHTETI, Peceit Denepanusicer,
TMeIaroruKa FeUTBIMIAPBIHBIH JOKTOPHI, podeccop, Abait ateiHaarbl Kazak
WITTHIK TEJIarOTUKAJBIK YHUBepcuTeTi, KasakcTan PecnyOnukacer;
MeJaaroruka FhUILIMJAPBIHBIH JTOKTOPHI, JOIEHT, KOPKBIT ata aThiHAarbl

Kei3butopna ynusepcuteri, Kazakcran Pecnyonukacsr,
He1aroruka FeUTBIMIAPBIHBIH JTOKTOPHI, Ipodeccop, E.A.bexeToB aThIHIaFbI

Kaparanapl MmemiiekeTTik yHuBepcuTeTi, Kazakcran PecryOmukachr.

2. l'yMaHUTAPJABIK FHUIBIMAAP

1.2. @Oun010THUsA FHIIBIMAAPBI
(uIoNorHs FRUTBIMAAPBIHEIH JOKTOPEI, Mpodeccop, Kaxsr baiipam Benn
yauBepcuteTi, Typkus PecrryGnmkacsr;
PhD, mpodeccop, Kaxbl Baiipam Benu yuusepcureti, Typkust PecriyGmukacsr;
¢buonorus FEUTLIMIAPBIHBIH TOKTOPHL, ipodeccop, JI.H.['ymunes atsiHaarst
Eypasus ynTTeIK yHEBepcuTeTi, Kasakcran PecryOmukacsr;
¢buonorus FeUIBIMIAPBIHBIH KaHuaaTsl, KopkelT ATta aTeinaars! Keizemopna
yauBepcuteTi, Kazakcran PecrryOnukacsr;
¢buon0rys FEUIBIMAAPBIHBIH KaHUAATHI, JOLUEHT, KOPKBIT ATa aTbIHAAFbI
Ke3butopaa yausepeuteri, Kazakcran PecriyOnukacsr,
¢buoNorHst FEUTLIMIAPBIHBIH KaHUuAaThl, KOpKbIT ATa aThinaars! Kpizbuopna
yauBepeuteti, Kazakcran PecryGinkacst;
(buoNorHst FEUTLIMIAPBIHBIH KaHUuAaThl, KOpKbIT ATa aThiHaars! Kpizbuopna
yauBepcuteTi, Kazakctan PecryOnukachr.

3. 9JeyMeTTIK FhUIBIMAAP KIHE OM3HeC, KbI3MET KOPCeTy

J.H.Cuaxa

Y. K. 1lan6oa0Ba

A.IIl.AGAuMOMBIHOBA

H.C.ToBMma

3.1. DKOHOMHUKAJIBIK FHLIBIMAAP
HKOHOMHKA FBEUTBIMAAPBIHBIH TOKTOPBI, IOIEHT, Mackey MEMIIEKETTIK KYPBLIBIC
yHHBepcuTeTi, Pecelt deepanusicer;
HKOHOMHMKA FBUTBIMAAPBIHBIH JTOKTOPHL, ipodeccop, JI.H.['ymunes atsinaarst
Eypasus ynrTeIK YHEBepcuTeTi, Kazakcran PeciryOnukacsr;
HKOHOMHMKA FBUTBIMAAPBIHBIH KaHUIAThI, JOLEHT, KOPKBIT ATa aThIHAAFbI
Ke3butopna yausepenteri, Kazakcran PecryOnukacs
HKOHOMHKA FBUTBIMAAPBIHBIH KaHIUIAThI, JOIEeHT, ai1-DPapadu ateiHaarsl Kazak
WITTBIK yHUBepcuTeTi, Kazakcran PecyOnukacel.



CEPHUs ECTECTBEHHBIX, TEXHUYECKHUX HAYK

1. EcrtecTBeHHBIE HAYKH
H.O.Anna3z06 — omgemcmeeHHbll pedaKmop, KAaHOUOAm XUMUYECKUX HayK, npogeccop

Penakumonnasi KoJuierust
1.1 ®uszuko-maTeMaTHyecKue HAYKU

HN.A.TaiimaHoB JOKTOp (HU3UKO-MaTeMaTHIeCKUX HayK, npodeccop, HoBocnbupckwmii
rocyJapCcTBEHHBIA yHUBEPCUTET, Pocculickas @enepanns;

K.HUckakoB KaHJIUAAT TEXHUYECKUX HAYK, TOLEHT, AIMAaTUHCKUI YHUBEPCUTET
sHepreTHKH u cBs3u nMeHH I.J{aykeeBa, PecrryOmmka Kazaxcran;

A.T.Typembaen KaHauaaT QU3NKO-MaTeMaTH4eCKuX HayK, Kel3bUIOpANHCKUI YHUBEPCUTET
nmenu KopkeiT Ata, PecriyOnuka Kasaxcran;

A.M.MyxambeTkaH KaHaugat GUu3MKo-MaTeMaTHYeCKUX HayK, KbI3bUIOpAMHCKUN YHUBEPCUTET
nmenn KopkwiT Ata, Pecriyonnka Kazaxcras.

1.2 Xumnueckue HAYKHU

A.P.Bypuios JOKTOpP XMMHUYECKHX HayK, mpodeccop, UHCTUTYT opranndeckoil u
¢duznueckoii xumun nmenn A.E.ApOy3oBa, Poccuiickas ®enepanus;

C.b.JI1004yuk PhD, npodeccop, Hoseiii ynusepcurer Jluccabona, Ilopryranus;

B.K.Ixxuemodaen JOKTOp XMMHUYECKHX HayK, npodeccop, Kazaxckuil HaMOHAIBHBIN KEHCKHUH
nejarorndeckuii yaueepcuret, Pecrybnmka Kazaxcran;

H.O.Anna3zos KaHOMIAT XUMHUYECKUX Hayk, npogeccop, TOO «Kazaxckuii HayuHO-
HCCIIeI0OBAaTENbCKUI HHCTUTYT prucoBojicTBa uM. M.)KaxaeBa», PecryOnnka
Kazaxcran;

H.U.AxbL10€eKk0B PhD, Ke3buiopanHckuii yauBepeuteT uMeHn KopkbiT Ata, Pecmy6iika
Kazaxcran.

1.3 Buojornyeckue HAyKH
A.E.®unonos JOKTOp OMOJIOrHYecKux Hayk, npodeccop, MHCTUTYT OHOXMMUU U

¢usnonoruu mukpooprann3moB um. I'.K.Ckpsiouna,Poccuiickas Axanemust
Hayk, Poccuiickas ®enepauns;

C.T.Tyneyxanos JOKTOp OMOJIOrn4yeckux Hayk, npodeccop, Kazaxckuii HamoHanbHbIN
YHHUBEpCUTET nMeHH ans-Papadu, Pecrrydnmka Kazaxcran;

A.M.Ms1in0ait PhD nokrop, Hazap6aeB Yuusepcurer;,

b.b.A0:xanesnoB KaHIUAAT OMONIOTHYECKUX HayK, KbI3bUTOpAMHCKII YHHBEPCUTET UMEHU

KopkeiT ATa, PeciyOnuka Kazaxcran;

P.X.KypmanoaeB KaHAUJAT OMOJIOTHYECKUX HAayK, aCCOLMMPOBAaHHBIN mpodeccop,
Kezsuiopmuncknii yauBepeuteT nmern Kopkeit Ata, Pecriyonuka
Kazaxcran.



2. TexHuueckHe HAYKH U TEXHOJOTHH

A.K.Cettmmypamos — omeemcmeaeHHbvl peoaKxmop, 00KMop U3UKO-MaAmeMamuyeckux Hayx,

ooyenm

PenaknuoHHasi KoJjierus

H.A.Mamkun
K.A.bucenon
C.A.MoHTaeB

C.C.Yaep0aesn

A.M./luBeeB

M.K.AliTUMOB

H.Bb.Konbip0aen

C.U.Ubanynna

2.1. CtpouteabcTBO

JOKTOp TEXHUYECKUX Hayk, mpodeccop, HoBocnbupckuii rocynapcTBEHHbIH
TEXHUYECKUI YHUBepcUTeT, Poccuiickas denepanus;

JOKTOp TEXHUYECKUX HayK, mpodeccop, KeI3pUtoOpANHCKUI yHUBEPCUTET
nmenu KopkeiT Ata, Pecriy0nuka Kazaxcran;

JTOKTOP TEXHHYECKUX HayK, Ipodeccop, 3amaaHo-KazaxcTanckuii arpapHo-
TEeXHUYECKUI yHUBepcuTeT MMeHu JKanrup xaHa,Pecryonuka Kazaxcran;
JOKTOP TEXHUYECKUX HAYK, TOUEHT, KbI3bUIOpAMHCKUI YHUBEPCUTET UMECHU
KopxksiT ATa, Pecniyonnka Kazaxcran.

2.2 I/IH(l)OpMaTHKa, BBIYMMC/IUTEIbHAA TEXHUKA U YIIPABJICHUE

TOKTOP TEXHHYECKUX HayK, Ipodeccop, Poccuiickuii yHUBEpCUTET APYKOBI
HaponoB, Poccuiickas Penepanns;

PhD, ¢unian AkagemMuu rocy1apcTBEHHOTO yripasieHust npu [IpesuaeHte
PecniyOnuku Kazaxcran no Kei3suiopaunckoii oonactu, PecriyOnrka
Kazaxcran;

PhD, Ke3putopauHckuit yauBepcuteT nMeHu KopkbiT ATa, PeciryOmmka
Kazaxcran.

PhD, mupextop LlenTpa mHPOPMAIIMOHHBIX TEXHOIOTHUN aKkuMaTa
Ke3putopauackoii o6mactu, Pecrydnuka Kazaxcras.



CEPUS OBPA30OBAHUSA U TYMAHUTAPHO-COIIUMAJIBHBIX HAYK
JI.A.Ka3z6exoea — omeemcmeeH bl peOaKmop, Kanouoam 3KOHOMUYEeCKUX HAyK, OOYeHm

PepakumonHasi KoJ1jaerus

II.LH.Ocumnos
H.JO.®@oMuUHBIX
I'.C.CaynabaeBa
II.M.MaiireabpamneBa

C.K.Ad0nianauna

0.0x:xan

X.Y.Kacanoray
P.C.Typbicoek

K.C.CappiiieBa
C.U.CaapidexoBa
T.N.Kenmmuoai

I''A.Tysk0aeB

J.H.Cuaxa
Y. K.1lan6oa0Ba
A.IIl.AGAuMOMBIHOBA

H.A.ToBma

1. Ooépa3oBanue
1.1. lenaroruyeckue HAYKu
JIOKTOP Tearorndeckux Hayk, mpodeccop, Kazanckwuii henepanpHbrit
yHusepcureT, Pocculickas ®enepanus;
JIOKTOP Tearorndeckux Hayk, mpodeccop, Poccuiicknii SKOHOMUYECKHA
yHusepcuteT uMmenu I'.B. Ilnexanosa, Poccuiickas @enepanus;
JIOKTOp TIeJaroruuecknx Hayk, npodeccop, Kazaxckuii HaunoHanbHbINA
Mearoruniecknii yausepcureT umenn Abas, Pecriyonmka Kazaxcran;
JIOKTOp MEeJarorndeckux Hayk, JOUEHT, KbI3bUTOpAMHCKUI YHUBEPCUTET UMEHU
KopksiT ATa, Pecniybnnka Kazaxcran;
JIOKTOP Tearorndeckux Hayk, mpodeccop, KaparanaumHckwii rocy1apcTBEHHBIH
yauBepcuteT uMenu E.A.ByketoBa, Pecniyonuika Kazaxcran.
2. T'ymanurtapHble HAYKH
2.1. ®dusionoruyeckue HaAyKu

JIOKTOP (PUITOIOTHYECKUX HAyK, podeccop, YHuBepcureT Xamku balipam Benn,
Pecrry6muka Typrus;
PhD, mpodeccop, Yuusepcuter Xamku baiipam Benu, Pecriy6nuka Typuus;
TIOKTOP (PrITONOTHYECKHUX HayK, podeccop, EBpasuiickuii HaIlOHATBHBIH
yauBepcutet umenun JI.H.I'ymunesa, Pecybnuka Kazaxcran;
KaHaugaT GuIoNoruueckux Hayk, Kei3puiopanHckuil yauBepcuteT M. KopKeiT
Ara, PecniyOnuka Kazaxcran;
KaHAugaT GUIONOTrHYECKUX HayK, JOUEHT, KbI3bIIOPANHCKUM YHUBEPCUTET
nmenHn Kopkeit Ata, Pecrrybnmka Kazaxcran;
KaHAUIaT QUIIONOTHYECKUX HayK, KbI3bUIOpIMHCKUH YHUBEPCUTET UMEHU
KopksiT ATa, Pecniyonmka Kazaxcras;
KaHAUAT QUIIONOTHYECKUX HayK, KbI3bUIOpIMHCKUN YHUBEPCUTET UMEHU
KopxkeiT ATa, Pecmyonnka Kazaxcraw;

3. CouuanpHble HAYKH U OU3HeEC, 00CTyKHBaHHE
3.1. DxoHOMHUYeCcKHE HAYKH

JIOKTOP 3KOHOMUYECKUX HaykK, Ipodeccop, MOCKOBCKHIA TOCYIaPCTBEHHBIH
CTpOUTENBHBIN yHUBEpcUTET, Poccuiickas denepanus;
JIOKTOP 9KOHOMHYECKUX HayK, ipodeccop, EBpasuiickuii HalMOHATBHBIN
yauBepcuteT nmenu JI.H.I'ymunesa, Pecriy6nmka Kazaxcran;
KaHJIUAAT 5KOHOMUUYECKUX HayK, TOLEHT, KpI3bIIOPANHCKUN YHUBEPCUTET UIMEHU
KopxkeiT ATa, Pecrrybinka Kazaxcras;
KaHIUIAT YIKOHOMHYECKHX HaykK, PhD, monent, Kazaxckuii HarfmoHaIbHBIN
YHHUBEpcUTET UMeHH anb-Papadu, Pecnybnuka Kazaxcran.



SERIES OF NATURAL, TECHNICAL SCIENCES
1. Natural Sciences
N.O.Appazov — executive editor, candidate of chemical sciences, professor

Editorial Board
1.1. Physical and mathematical sciences

I.LA. Taymanov doctor of physical and mathematical sciences, professor, Novosibirsk State
University, Russian Federation;

Zh. Iskakov candidate of technical sciences, associate professor, G.Daukeyev Almaty
University of Power Engineering and Telecommunications, Republic of
Kazakhstan;

A.T.Toreshbayev candidate of physical and mathematical sciences, Kyzylorda University
named after Korkyt Ata, Republic of Kazakhstan;

A.M.Mukhambetzhan candidate of physical and mathematical sciences, Republic of Kazakhstan.

1.2. Chemical sciences

A.R.Burilov doctor of chemical sciences, professor, A.E.Arbuzov Institute of Organic and
Physical Chemistry, Russian Federation;

S.B.Lyubchik PhD, Professor, Nova University Lisbon,Portuguese Republic;

B.Zh.Dzhiembaev doctor of chemical sciences, professor, Kazakh National Women's
Pedagogical University, Republic of Kazakhstan;

N.O.Appazov candidate of chemical sciences, professor, LLP "Kazakh Scientific Research
Institute of Rice Cultivation named after I. Zhakhaeva", Republic of
Kazakhstan;

N.I.Akylbekov PhD, Kyzylorda University named after Korkyt Ata, Republic of
Kazakhstan.

1.3.Biological Sciences

A.E. Filonov doctor of biological sciences, professor, skryabin institute of biochemistry
and physiology of microorganisms The Russian Academy of Sciences,
Russian Federation;

S.T.Tuleukhanov doctor of biological sciences, professor, al-Farabi Kazakh National
University, Republic of Kazakhstan;

A.M.Mynbay PhD, Nazarbayev University;

B.B.Abzhalelov candidate of biological sciences, Kyzylorda University named after Korkyt
Ata, Republic of Kazakhstan;

R.Kh.Kurmanbaev candidate of biological sciences, associate professor, Kyzylorda University

named after Korkyt Ata, Kyzylord city, Republic of Kazakhstan.



SERIES OF NATURAL, TECHNICAL SCIENCES

2. Technical Sciences and Technologies

A.Zh.Seitmuratov — executive editor, doctor of physical and mathematical sciences, associate

Editorial Board

N.A.Mashkin
K.A.Bisenov
S.A.Montaev

S.S.Uderbaev

A.l.Diveyev
M.Zh.Atimimov
N.B.Konyrbayev

S.1.1badulla

professor

2.1. Construction

doctor of technical sciences, professor, Novosibirsk State Technical
University, Russian Federation;

doctor of technical sciences, professor, Kyzylorda University named after
Korkyt Ata, Republic of Kazakhstan;

doctor of technical sciences, professor, Zhangir khan West Kazakhstan
agrarian - technical university, Republic of Kazakhstan;

doctor of technical sciences, associate professor, Kyzylorda University
named after Korkyt Ata, Republic of Kazakhstan.

2.1, Informatics, Computer Engineering and Management

doctor of technical sciences, professor, Peoples' Friendship University of
Russia,Russian Federation;

PhD, branch of the Academy of Public Administration under the President of
the Republic of Kazakhstan in Kyzylorda region, Republic of Kazakhstan;
PhD, Kyzylorda University named after Korkyt Ata, Republic of
Kazakhstan;

PhD, director of the information technologies center of the Akimat of the
Kyzylorda Region, Republic of Kazakhstan.
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L.A.Kazbekova — executive editor, candidate of economic sciences,associate professor

Editorial board

P.N. Osipov
N.Y.Fominych
G.S.Saudabayeva
Sh.M.Maigeldieva

S.K.Abildina

0.0dzhal
H.C.Kasapoglu
R.S.Turysbek
K.S.Saryshova

S.1.Sadybekova
G.A.Tuyakbaev

T.1.Kenshinbay

D.Silka
U.Zh.Shalbolova
A.Sh.Abdimomynova

N.A.Tovma

1. Education

1.1 Pedagogical Sciences
doctor of pedagogical sciences, professor, Kazan Federal University,
Russian Federation;
doctor of pedagogical sciences, professor, G.V.Plekhanov Russian University of
Economics, Russian Federation;
doctor of pedagogical sciences, professor, Abai Kazakh National Pedagogical
University, Republic of Kazakhstan;
doctor of pedagogical sciences, associate professor, Kyzylorda University named
after Korkyt Ata, Republic of Kazakhstan;
doctor of pedagogical sciences, professor, E.A.Buketov Karaganda State
University, Republic of Kazakhstan

2. Humanitarian Sciences
2.1. Philological science

doctor of philology, professor, Haji Bayram Veli University, Republic of Turkey;
PhD, professor, Haji Bayram Veli University, Republic of Turkey;
doctor of philology, professor, L.N.Gumilyov Eurasian National University,
Republic of Kazakhstan;
candidate of philological sciences, Kyzylorda University named after Korkyt
Ata, Republic of Kazakhstan;
candidate of philological sciences, associate professor, Republic of Kazakhstan;
candidate of philological sciences, Kyzylorda University named after Korkyt Ata,
Republic of Kazakhstan;
candidate of philological sciences, Kyzylorda University named after Korkyt Ata,
Republic of Kazakhstan.

3.Social Sciences and Business, Services
3.1. Economic Sciences

doctor of economic sciences, professor, Moscow State University of Civil
Engineering, Russian Federation;
doctor of economic sciences, professor, L.N.Gumilyov Eurasian National
University, Republic of Kazakhstan;
candidate of economic sciences, associate professor, Kyzylorda University named
after Korkyt Ata, Republic of Kazakhstan;
candidate of economic sciences, PhD, associate professor, al-Farabi Kazakh
National University, Republic of Kazakhstan.
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OKBIPMAHT'A!

KopkeiT ATa ateiamarsl Kesutopaa yamBepcuteTiHiH Xabapursicsl — «KY Xabapmsicby 1999 xputrst
HaypBI3ZaH OacTam KBUTBIHA TOPT PET HIBIFaIbl. «Xa0apIrsl»y — FaIBIMIAPABIH JKYPTi3TeH 3epTTeYyIepiHiH MaHBI3IbI
TaKBIPBINITAPEIH KAMTHTBIH, MaKajajlapbl MEH MaTepHalgaphl KONIIUTIKKe TaHbIMal, Oemeiii FEUIBIMHA OachLIBIM.
OHbIH OeTTepinae emMi3li IKOHOMHKAJIBIK KOHE PYXaHHU KaHFBIPTYIBIH ©3€KTi FRUIBIMH MaceJelepi, XalbIKapabIK
JieHreiiie 6acekere KabineTTi MaMaHap naspay ToKipudeci MeH OoJariarhl TaJIKbIIAHBII, O11iM Oepy, FBIIIBIM MEH
OHJIIpiC cananapblH WHTErpauusulayAblH O3BIK YJITiiepi jkapblk kepexmi. COHbIMEH Karap Y3Aikci3 Ourim Oepy
JKyHeciHeri MHHOBAIMSIJIBIK JKOHE aKMapaTThIK TEXHOJOTHsUIAp MEH OKY-9MICTEMENK >KYMBICTAap JKapHsIaHbII
oTeipanpl. EniMi3zmiH, ajbIc JKOHE JKaKplH ILIETEN FajbIMJIApbIHBIH EHOEKTEepi, FBUIBIMH KOH(pEpEHIUSIAPbIH
MaTrepuasiapbl, TaHBIMIBIK-TOPOMENIK MakKaianap, ’KacTapJblH FhUIBIMH ILIBIFapMAallbUIBIFBI, YHHBEPCUTETIMI3IIH
TBHIHBIC-TIPIILJIT] Typasbl 1a aklapaTTap MEH jKaHaJIBIKTap KOIIIJIiK Ha3apblHa YCHIHBIIA b

«KY  XaOapibiCbl»  FBUIBIMH  JKypHalIbl  IPOQeccop-OKBITYLIBUIAPFa,  MYFaliMAepre, FBUIBIMH
KBI3METKepJIepre, ’Kac FaJbIMIap MEH CTyAEHTTepre, CoHmaii-ak KasakcTaHHBIH OUTIM KOHE FBUIBIM CalachIHIAFbI
JKaHAJIBIKTApBIMEH TaHBICKBICHI KEJIETiH 3USUIBI KaybIMFa apHaJFaH.

Kypmerri kaysim, Cizgepai :KypHaIIBIH O€ICEeH Al aBTOPHI )KOHE OKBIPMaHEI 00JTyFa MIaKbIpaMbI3!

Peoakuyus ankacet
K UATATEJIIO!

Bectaux Ke3putopaunackoro yausepcurera nMeHu KopkeiT Ata — «BectHuk KY» nznaercs getsipe pasa B
rozg ¢ mapta 1999 rona. «BecTHUK» — aBTOpUTETHOE HAy4YHOE M3JIaHHE, CTaThbU M MaTepHalbl KOTOPOTO OCBEIIAIOT
Ba)KHBIC TEMBI HCCIICIOBAaHUH ydeHBIX. Ha ero ctpaHumax o0CyXAatoTcs aKTyallbHbIE MPOOJIEMbl SKOHOMUYECKON H
JIYXOBHOM MOJEPHM3AIMU CTPAHbI, OIBIT U IEPCHEKTUBBI MOATOTOBKH KOHKYPEHTOCIOCOOHBIX CIEIMAINCTOB Ha
MEKIYHApPOJHOM YPOBHE, OCBEHIAIOTCS IEPEAOBBIE MOJECIM WHTErpanud B 00JacTH 0O0pa3oBaHUs, HAYKH H
Mpou3BOJCTBA. Takxke MyOIMKYIOTCS paboThl IO MHHOBAIMOHHBIM U MH(OPMAIMOHHBIM TEXHOJIOTHSM U y4eOHO-
METOJMYEeCKHE pabOTHI B CHCTEME HENIPEPHIBHOTO 0OPa30BaHMUS.

Ha crpannnax BectHuka OynayT mpencTaBiieHbI TPYAbI yISHBIX CTPaHbI, OMMPKHETO U JaJBHETO 3apyOexKbs,
Marepuaibl HayYHBIX KOH(EPEHIUi, 03HABATEIbHO-BOCIIUTATENIbHBIE CTaThH, HH(OOPMALU 1 HOBOCTH O HayYHOM
TBOPYECTBE MOJIOJICKH, )KU3HU YHUBEPCHUTETA.

Hayunbiii xypuan «Bectauk KVY» mnpennasHaueH mist mpodeccopCKO-TMPernoaaBaTesIbCcKOro COCTaBa,
yauTeneil, HaydHBIX PaOOTHHUKOB, MOJIOJBIX YYEHBIX M CTYACHTOB, a TaKKe JJI TBOPYECKOM HHTEIUIMTCHIUU
KazaxcraHa, sxenaroleii 03HakOMUTBCSI C HOBOCTSIMHU B cepe 00pa3oBaHus U HAyKH.

YBa)kaeMble KOJUIETH, IIPUTJIaliaeM Bac CTaTh aKTUBHBIMU aBTOPAaMH M YATATEISIMH XKypHaia!

Peoakuyuonnasn xonnezusn
TO THE READER!

Bulletin of Korkyt Ata Kyzylorda University — «Bulletin KU» is published four a year since March 1999.
The “Bulletin” is an authoritative scientific publication, whose articles and materials cover important research topics
of scientists. On its pages are discussed topical problems of economic and spiritual modernization of the country,
experience and prospects of training competitive specialists at the international level, are highlighted advanced
models of integration in education, science and production. Works on innovative and information technologies and
educational and methodical works in the system of continuous education are also published.

On the pages of the Bulletin will be presented the works of scientists of the country, near and far abroad,
materials of scientific conferences, cognitive and educational articles, information and news about the scientific
creativity of young people, the life of the university.

The scientific journal “Bulletin KU” is intended for the faculty, teachers, researchers, young scientists and
students, as well as for the creative intellectuals of Kazakhstan, who want to get acquainted with the news in the
field of education and science.

Dear colleagues, we invite you to become active authors and readers of the journal!

Editorial board
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KAPATBUIBICTAHY /KOHE TEXHUKAJ/IBIK FBIVIBIM/ITAP CEPUACHI
CEPHA ECTECTBEHHBIX U TEXHHYECKHXHAYK
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du3nko-MaTeMaTHYeCKHe HAYKH
Physical and mathematical sciences

MPHTMH: 89.51 https://doi.org/10.52081/bkaku.2022.v61.i2.056

MOJIEJIMPOBAHUE OBJIAYHBIX CKOIIIEHUM YACTHI] B KOCMUYECKOM
IMPOCTPAHCTBE JIBOMHBIX 3BE3JITHBIX CUCTEM

TypembaeB A.T., kauaunar GU3NKO-MaTeMaTHUECKUX HAYK, aCCOIIMPOBAHHEIN Mpodeccop
aturesh@mail.ru, https://orcid.org/0000-0002-8211-3986
Amanreansl M.C., MarucTpant
magamagzhan75@gmail.com, https://orcid.org/0000-0002-6299-8019
Kymaranu K.E., Maructpanr
zhuka.99.kz@gmail.com, https://orcid.org/0000-0001-5024-356X

Kwvizviiopournckuil ynusepcumem umenu Koprxoim Ama, 2. Kvizviiopoa, Pecnybonuxa Kaszaxcman

Aunoramusa. B pabore paccmarpuBaercs OTWHAMHUKA OOJAYHBIX CKOILJIEHHM YACTHIL
Ta30TBLIIEBON MaTEPUU B KOCMUYECKOM ITPOCTPAHCTBE. B KauecTBe MaTeMaTHUIECKOM MOIEIN
HCTIOJIb30BaHA 3amada Tpex Tes. llpm aToM gBa MacCCHMBHBIX Tejla TOYEUYHBIE, WM U3JTYIAIOT
CBETOBYIO 9HEPTHIO, a TpPeThe TeJI0 MMeeT IpeHeOpe:KmMo MaJiyio maccy.lperheresio Kak
IBUIEBAA YAaCTHUIIA WCIBITHIBAET KAK TPABUTAITMOHHYIO CHUJIY, TAK M OTTAJIKUBAIONIYIO CHITY
CBETOBOTO JIaBJE€HUSI OT OCHOBHBIX Tes. (Cmiyia CBeTOBOrO [aBJIEHWUS HAaImpaBJIeHa
ITPOTHUBOIIOJIOKHO CHJIe TPABUTAIIMA ¥ 3aBUCHUT OT MOIITHOCTA WM3JIYyJaloOIIero Teja U
rmapameTpoB caMmo# dyacTuilpl. llesbio mccieqoBaHms 3a1aun sIBJISAETCS U3yUYeHUe JTUHAMUKNI
YACTUIIBI, OIpeIeIeHHe ee CTAI[MOHAPHBIX pelleHHH (ToueK JMOpallii) M OIpenaesIeHIe
MHOKECTBA YCTOMUYHMBHIX JUOPAITMOHHBIX TOUEK. B cayyae yCTOMUYMBOCTH TAKHUX TOYEK B UX
OKPECTHOCTH OKUJIAeTCSI CKOIJIEHME OeCYMCIEHHOTO MHOKEeCTBA YAaCTHUIl, 00pa3yIOIInX
Ta30mbLIEeBEIe 00JTaKa B OPOMTAJIBHOM IIJIOCKOCTH IBOMHOI 3Be3mHOI crcTeMbl. [locTpoeHbr
00JTacTH YCTOMYMBBIX CKOIUIEHWM IIBIJIEBBIX YACTHUI[ KaK B IJIOCKOCTA IIapaMeTpPOB
(koa(ppHITMEHTOB PEOYKIINI), TAK U B IIPOCTPAHCTBE KOOPIUHAT CUCTEMEI. TaKiKe IIPOBOIUTCS
HeJTWHEWHBI KOMITLIOTEPHBIA aHAaJIU3 CKOIJICHUN YacTHII B OKPECTHOCTH TPEYrOJBbHBIX TOYEK
yuoparuu (TTJI). B opOuTanbHON MIIOCKOCTH yKa3aHbl 00JIACTH YCTOWYHMBBIX CKOTUIEHUH MUKPOYACTHIL.
Kpome Toro, B miockoctd napamerpoB (KOI(PGHUIIMEHTOB PEAYIIMA MAacC YaCTHII) CUCTEMBbI MMOCTPOCHBI
yCTOHYMBBIE MHOXeCTBa dacTuil. B obmacTsax ycroitunBoctr TTJI nmpuBoasATCS pe30HAHCHBIE KPHUBBIE 3-
ro 1 4-TO TIOPSIIKOB, HAa KOTOPBIX MOXKET OBITh HApyIIeHa YCTOHYUBOCTH ITOJIOKEHUH paBHOBECHS YaCTHIL.

[Ipu pe3oHance 3-ro mopsjaka TH TOYKH BCEr/la OKAa3aJMCh HEYCTOMUYWBHI. JlOKa3aHO, YTO MPH
pe3onaHnce 4-ro nopsiaka TTJI B miockoM BapuaHTe 337a4 YCTOUYUBEI.

Knrouesvle cnoea: wacmuya, ycmouuugocms, MOUYKU IUOPAYUU, MOOEIUPOBAHUE, CKONJIEHUe,
@yuryus 'amurbmona, pe3oHancyl, pomozpagumayusi, peoyKyusi.

BBenenue. B cBs3M C BO3pacTarollMM HHTEPECOM K HCCIEIOBAHUIO KOCMHUYECKOTO
MPOCTPAHCTBA BCTAl BOMPOC O CYIIECTBOBAHMH MAallbIX HEOECHBIX TeN M OOJAYHBIX CKOIUICHUMN
YaCTHUI[ B TIOJIE JBOWHBIX 3Be3d. s pemieHusi 5Toi mpoOsieMbl B KauecTBE €€ aJeKBaTHOM
JTMHAMUYECKON MOJICNIBI0O MOXKET OBITh HCIOJIb30BaHa 3amada Tpex ten [1-3]. Ilpu stom
MOBBIICHHBIA HHTEPEC MPECTABISAIOT €€ YaCTHBIC PEIICHUs, Ha3bIBaeMbIe TOYKAMH JIMOpAIUn
[3-6].C acTpoHOMUYECKOH TOYKH 3pPEHUSI MHTEPEC K ATHM PEIICHUSM OOBSICHSIETCS TEM, YTO B
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OKPECTHOCTH Ka)KJJOW M3 3TUX TOUYEK BO3MOXKHO CYIECTBOBAHHE OECUHCICHHOTO MHOXKECTBA
MHKPOYACTHII, 00pa3ysl ycToiiumBble UX CKOmuieHus [5-9]. OnHako MOMbBITKAa aHATMTHYECKOTO
pELICHUs 3TOM 3aayu MOPOXKIAACT HENPEOJOJIMMbIE TPYIHOCTH. [IpuMEHEeHHEe KOMIIBIOTEPHOIO
MOJICJIUPOBAaHUS € pa3paOOTKON IakeTa NPUKIAJHBIX I[POrpaMM I03BOJWIO PEIIUTh 3Ty
npoOJeMy U MOCTPOUTH OOJACTH YCTOMUYMBBIX CKOIUIGHUW YaCTUIl B MPOCTPAHCTBE JABOMHBIX
3BE3IHBIX CUCTEM.

Metoasl  ucciaenoBanus. lccienoBaHue  3agadyM ONMCBHIBAETCA  aBTOHOMHOM
KaHOHUYECKOM cHucTeMol IuddepeHanbHbIX YpPaBHEHUM, B KOTOpod ramwibToHnaH H
SBIISICTCA TPEXIapaMEeTPUUECKOW aHaIMTUYeCKOH (yHKuIuell O0O0OOMIEHHBIX KOOpPIWHAT H
UMITyJbCOB B MaJIOM OKPECTHOCTH IIOJIOXKEHHMS paBHOBeCHs. MeTox HuCCieoBaHMs 3aladu
CBOJUTCS K HEIMHEHHOM HOpMaiu3alMM ramuiabToOHMaHa H, Kotopas sBisercs TpPyLOEMKOU
npoueaypod u peanuszyercs Ha OBM B anamuThueckom Buue. g 3TOro ¢ MNOMOIIBIO
KaHOHWYECKOH 3aMEeHbI epeMeHHbIX (yHKIUs ['aMUIbTOHA MPUBOIUTCA K HOpMaIbHOU (popme.
CaM 1Dpouecc HOpMajau3allMy pEAJIU3yeTCsl C HCIOJb30BAHUEM KJIACCUYECKUX METOIOB
bupkropa wu Jlenpu-Xopu. Konewunoit ¢opmoil mporecca HOpManH3alMy SBISAETCS Tak
Ha3blBaeMasi HopMasbHas (hopMa raMHJIbTOHUAHA, OIpe/ieiieMasi BhIPAKECHUEM

H= H2 + H3 + H4 +...,lIPEACTABIIAIOIIAM CYMMY TIOJIMHOMOB crtemeHum (M =2,3,4,...)

OTHOCHUTCJIBHO KOOpAXHAT ql " UMITYJIbCOB pl .

1. KaHoHunueckue ypaBHEHU 3a/1a4M U pa3ioxeHue GpyHkunu ['amunbToHa

PaccmarpuBaercss JUHAMUKa YacTUIl ra3oNbUIEBBIX O0JAKOB B paMKaX OrpaHUYEHHOU
3a/la4l TpPeX Tell, B KOTOPOl TpeThe Tel0 MMEET NpeHeOpexumo Mmanyro maccy. Ilpu stom
IpENoiaraeTcs, YTo Macca 4acTUIlbl IPeHeOPEeKUMO Majla 10 CPAaBHEHHIO C MAaCCaMU OCHOBHBIX
TE€J1 — KOMIIOHEHTOB JIBOITHOM 3Be3/bl. B HacTosmiell paboTe 06a KOMIIOHEHTa JIBOMHON 3BE31bl
U3J1y4arT,00pa3yss Tak Ha3blBaeMoe (OTOrpaBUTAMOHHOE Ioje. Takylo MeXaHHYEeCKyHo
CUCTEMY MOKHO pacCMaTpHUBaTh KaK U30JUPOBAHHYIO, IOCKOJIbKY BIIMSHUEM JPYTUX 3BE3AHBIX
CHUCTEM MOXHO HpeHeOpeub BBUAY HMX 00iblIoi ynaneHHocTH. ClieoBaTeIbHO, ypaBHEHMS
JIBMOKCHUS YaCTHIBI MOYKHO 3amucarh B Buje [9]:

dGi oH dﬁi __oH

dt  op.  dt ﬁ’

(i=12,3)(1)

BJ:[GCLH(X,y,Z,ﬁl, ﬁz,ﬁs) - ¢Gyaknus ['aMuabTOHA, KOTOpas 3aBUCHT OT JIEKAPTOBBIX

KOOpJAUHAT ﬁi U UMITYJIbCOB (Ti vyactuiel P(X,Y,Z) U uMeeT Clenyronuii By

12 2 2y
H =20 + Py +P3)+(Pyy- pZX)—Ql(l—u)/Rl—sz/Rz,(Z)

_ _ 2 ,.,2,.2 _
Ra_\/(x xa) +y“+2°, (=12

rmue Ql u Q2 - KOOQPUIUEHTHl PEAYKIMHU, 3aBUCSIINE OT MapyCHOCTH YACTHIIbI, MOIIHOCTH

VCTOYHUKA W3JIyYE€HUS U CTENEHU BIIMSHHUS CBETOBOIO JABJICHMSI Ha YaCTHUILy, KOTOpBIE IS
TpeyroiapHbIx Touek JsuOpanuu (TTJ)npuHUMAIOT TONBKO TOJNIOXKUTENbHBIE 3HAYeHHS [6].
3aMeTHM, YTO YCTOMYHMBOCTb TOUYEK (Ha3bIBA€MbIX KOJUIMHEAPHBIMH), DPACIIOJIOKEHHBIX Ha
IpSMOM, COeMHAIONIEH MacCUBHbIE Tea, ObUIM U3y4yeHbl B padoTax [10,11].

ITocne paznoxenuss H QyHKIMU B psigi OTHOCHTEIHHO qun p; B MaJIOW OKPECTHOCTHU
Hayajia KOOpAUHAT, UMEEM
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H :H2+H3+H4+...(3)

rac
1( 2 2) 2 2
H == _ h h +h
2 =5 Py H PGP, =Pyt N @ Ry oty ()
~ 3 3 2 2
Hg = han0tt Mozt +1o10% 95 My 5o%da- ()

B 4 4 3 3
H 4 =N400% + g0 +N310% 9o + 30005 + 220q1 q2 Q)

Q, = 2Q2/3+Q2/3) - @23 Q2321 g -1+Q2/3-2/3
Q,,=1-Q2/3:+q2/3

Q
3 G| -k 22
h11 12 Q2/3 Q2/3

1 12

LY. =—§ =00, BQZ/3_(?12) 4/3 ”(08Q2/3_Q12) 4/3 |
Q 2
N3 :_% R [(1_“)Q11(1’75Q12 -3077%)/0] - 405, 1750, -07"%)105 }
s =~ s Qup | - (240713 - Q)10 3 + w24QR!* - Q105" |
g = —3—52[(1— ,u)(2,4Qf'/ 3 6Q2/ 3Q,, +175Q2,)/Q2 +
+u(24Q5"3 -6Q2"% , +1,75Q122)/Q§} ,
13, 3 %,

H WL (7)
21 4 Q2/3 Q22/3

S 5
o [ CTA AT AT 3},
5

+u(08Q2"3 - <:>2’3c.>12 Q22(Q2/3 175Q12))/Q2}

Q
hag = 16 (1- 1)(5Q7, - 1202’3)Q4,3
1

5
N31= " 1672 [(1_ ”)Q11(1'75Q121 B 3Q12 %) Q12 t Q0% (1’75Q§2 - 3Q§ BVQS}’

+u (5Q22 —12Q2/3 Q4/3

15



1 4/3 4/342 4 2
h40——§[(1—,u)(3Q1 -75Q)"" Q) +35Q;/16)/Qf +

+ y(ng” 3_ 7,5Q22/ 3Q§2 +35Q3, /16)/Q§}

rae Hm - ogHopoubie popmerm (M = 2,3,4,...) OTHOCHTEIBEHO qi U pi [Tpu 310 KO3 HUITHCHTBI

camMux (hOpM NPEICTABISIOT CIOXKHBIE BHIPAXKEHUS, 3aBUCAIME OT O€3pa3MEPHOM MacChl U IBYX
K02 PUIMEHTOB PENYKIIMU Q1 u Q2

2.Ycroiuusoctu TTJI B HENMMHEHHON OCTAHOBKE.

B nannoit pa6ore ¢popma H o HE SBJIACTCS 3HAKO OIIPE/ICNICHHON U XapaKTePUCTHYECKOE

YPaBHEHHE CHUCTEMbl WMCIOT KOPHH, y KOTOPBIX BEIICCTBCHHBIE YaCTH HE DPaBHBI HYIIIO.
[TpenmoyioxkuM, 9TO B CHUCTEME HE PEAM3YIOTCS BHYTPEHHUE PE30HAHCHI MOPSIKOB 3 U 4.
Ucnone3ys mpeobpazoBanus bupkroda [12] u pasnoras ¢ynkuuo H qu P, (mo0 4-ro

MOPSI/IKA), TOJTYYUM

* 2 2 202
H =@ = Oy +Col” +Cp g1 +Cool s 2ri_qi +p; (i=12)(8)

[IycTh BBINOJHEHBI YCI0BUS TeopeMbl ApHoJibaa-Mo3zepa [12]

kw +k w_ #0,(09)
11 2 2

C(w,w )=c a)2+c o +C a)2¢0,(10)
1 2 202 1112 021
rJ€ BBIIOJHEHBl HEPABEHCTBA O<‘kl‘+‘k2‘£4 , akl, k2- Hesple  4ucia, k:‘k1‘+‘k2‘-

MOPSIIOK PE30HAaHCa, cij - 3aBUCAT MCXOAHOTO ramuibToHuana (3). Ipu stom mist p(u3 obmactu

nuHeiHoi yctoWuuBocTu)TTJI Bcrogy ycroitumBel mo JlsnmyHoBy. MckitoueHue cocTaBiisier
clty4ail pe30oHaHCOB 3-TO (a)1 = 2a)2) u 4-1o (a)1 = 3a)2) TIOPSIKOB.

IIpu pe3onance 601 = 2(02 ¢byHkuus 'aMuIIbTOHa UMEET BUJL
_ B : 2
H = 20,1 — o1, + Al )T, \/'71 sin( ¢y +20,) +O((1 +1,)°), (11)
rac

o, L/2 (12)
213, ~2/3 > T2
3| [sut-w) 2QF2 21 - @ -17 1]
i 4213213 ’
1 <2
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KOTOPOENPHU TOJ0KHUTEIbHBIX Ql u Q2 He oOpamaercss B Hynb. CnenmoBarensHo TTJI
ycToN4MBHI 10 JISyHOBY, 32 HCKIIIOUEHUEM TOYEK, OTBEYAIOIINUX PE30HAHCY o = 2a)2 .

[Tpu pesoHanca &y :30)2chonb3y;1 npeobpazoBanue bupkroda, monyduM ramMuibTOHUAH B

MOJIAPHBIX KOOPJANHATAX:

H*=3a) r,—w,r,+C r2+c nr,+c r2+B(a) @), 1, cos(e, +3¢,)+O(r, +r,
21 722 "201 1112 022 1 72772V'12 1 2 1 2

3nech

)5/2

Blay, @)) = %“’2 \/ 30003 * Yiooe) (13)

IIpu pe3oHaHce YETBEPTOro MOpsIKa o = 3(02 ucnoib3ys pesynbrathl A.Il. MapkeeBa
[12] nomy4um, 4TO IpU

a) ‘Fl‘ > F2 - TTJI ycroituussl no JIsmmyHoBy, (14)

B) ‘Fl‘ < F2 - TTJI HeycToiuuBHI, (15)

rIe

FL = Cog +301 +9y Fy = 3\/§B(a)1,a)2) .(16)

B nocneanem BbipaxeHnn K03()OUIIHEHTHI Cij - uHBapuaHThl QpyHkuuu ['amunbToHa (3),

KOTOpPBIE 3aBUCAT OT KOA(P(HULIUEHTOB PEIyKIIUU Ql’ Q2 (unu KoopauHAT X, Y) U TapaMmeTpa [L.

BBuay TpoMO3AKOCTH 3THX KOX(PQHUIHMEHTOB HCCIEIOBAHUS MPOBOJMINCH HAa KOMIIBIOTEpE.

I[OKaSaHO, 4TO TPECYT'OJIbHBIC TOUKHU J'II/I6paI_II/II/I 3-ro IopsaaKa BCCria HCYCTOﬁqHBBI.
3.P63yHLTaTLI HEJIMHEHHOTO KOMIIBIOTEPHOTO MAaTEMATHYCCKOTO MOJACIINPOBAHU .

HpI/IBejleM PE3YIBTATEI KOMIIBIOTEPHOIO MOJACIUPOBAHHA Ta30IbIICBBIX O6p330BaHI/II\/'I B
MMPOCTPAHCTBEC HBOﬁHBIX 3BC3HBIX CHCTCM. Huxe MMPUBOJATCA obmactu yCTOI\/'I"II/IBOCTI/I

razomneuieBslx o6makoB (TTJ)mpu o = 2(02 oo =3a)2 i1 (UKCUPOBAHHBIX 3HAUYEHUI

Oe3pa3MepHON MacChl [L B TMPOCTpaHCTBE mapameTpoB (puc.l-2). Takke ykazaHbsl 00JacTH
yctoiturBocté TTJI B KOHPUTYpaIMOHHOM IPOCTPAHCTBE CUCTEMBI (prc.3-4).

Ha npusenennbix Beime pucyHkax (1,3,4) ykazanel obmactu (1) ycroiflumBoCcTH B
JUHEHHOM NpUONMKEHHWH, TJe YyKa3zaHbl mojgo0mactd (2),A78 KOTOPBIX BBINOJIHAETCS
HEPaBEHCTBO

€+ 36, +9C, >3\/§B(a)l,a)2), (17)

rapaHtupylomiee cymectBoBanue obnactu ycroitunBoctd TTJI mo JlsamyHOBY B miiockom
BapHaHTe 3a7a4yd (B mpocTpaHcTBeHHOM 3amaue TTJI ycroituuBsl B 4-M mopsanke). Ha Tex
yuactkax (3) obnmactu ycroitunBoctu (1), rae Beipaxenue (12) menser 3nak HaoOpatHbiit, TTJI
HeycToiunBbl. Ha pucynke 2 yka3aHnsl o01actu (2), B KOTOPBIX YCIOBHE
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Pucynok 1 — Obaactb ycroiitunsbix KTJI Pucynok 2 — O0acTh ycTOHYMBBIX

npu p=0,02. cxoniennii yactun npu p=0,02.
1 - oOnacTe MMHEWHOW YCTOWIHBOCTH ; 1 - o6nacTe IMHEHHOW YCTOMINBOCTH;
2 — 001acTh YCTOWIMBOCTH MIPU (01 = 30)2 ; 2 —o6macts, rie C (a)l, a)2 )=0.

3 — HEYCTOWYHMBOCTH ITPH a)l = 3(02

4 08 08 04 02 D
02

4 08 08 04

0.4
0.6

0.8

Pucynok 3 — O6s1acTb ycTOYNBOCTH Pucynok 4 — Ods1acTb ycTOHYNBOCTH
TTJI npu p=0,02. TTJ npu p=0,025.
1- 06acTh YCTOMYMBOCTH B JIMHEHHOM TPHOIIMKEHHN 1 - o6sacTh YCTOMYMBOCTH B JIMHEHHOM IPUOINIKEHNH ;
2 — ycroituussie TTJI npu a)l = 3(02 ; 2 — ycroruussie TTJI npu 601 = 3602 ;
3 — meycroitunssie TTJI npu a)l = 3602 3 — meycroitunsbie TTJI Touku mpu (01 = 3a)2

Clw,w )=c a)2+c w0 +C a)2¢0,
1 2 202 1112 021

HC BBIIIOJIHACTCA, CJICA0BATCIIbBHO, UCCIICAYCMBIC TOUYKN Jm6paum1 HCYCTOﬁqHBBI.
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BeiBoa. Hccnenyercst yCTOWYMBOCTH — TpeyroibHbIX Touek JjmOparun  (TTJI)
UCCIIEAYeMON 3ajadyd TpeX Tel C MPUBICUYCHUEM HEIMHEWHBIX WICHOB B YPaBHEHUAX
BO3MYILIEHHOIO JBMXEHMs. B 0051acTM yCTOMYMBOCTH JIMHEHHON CHCTEMBI, 3a HCKIIOUYEHUEM
KPHUBBIX, COOTBETCTBYIOIIMX BHYTPEHHUM pe3oHaHcam3-ro u 4-ro mnopsakoB, TTJI Bcrogy
OKa3aJINCh YCTOMYMBBIMU. PaccMaTpuBarOTCs BCEBO3MOKHBIE PE30OHAHCHI TPETHErO U YETBEPTOrO
nopsakos, npu Kotopelx TTJI neycroiuusel. Iloka3aHo, 4TO mpu BceX pe30HAHCAX TPETHErO
Hopsi/IKa MCCelyeMble TOYKH HEYCTOHYMBBI. BbUTH HaiiieHbl y4acTKu 00JacTH YCTOHYMBOCTH
TTJI B miocko# 3amade, KOTOpPbIE B MPOCTPAHCTBEHHOM 3ajlady€ yCTOMYMBHI B 4-M MOpSJIKE.
Takum 00pa3oM ObLTH MOCTpOeHbI obsacTu ycroiunBoctd TTJI ¢ BBISIBIEHHEM PE30HAHCHBIX

KPUBBIX B IPOCTPAHCTBE MapaMeTpoB (KOA(PHUIMEHTOB PEIYKIHUU MacC YacCTHIL Ql’ Q2)

Taxke HalgeHbl obOmactu ycrowumBocth TTJI B KOH(HUrypallMOHHOM TIpOCTpaHCTBE (B
npocTpaHcTBe KoopAuHAT X U Y).CienoBareabHO, BOMPOC 00 ycTOWYMBOCTH ucciaeayembix TTJI
B IJIOCKOM 3aJja4ye TpeX TeJl PEIEH MOJTHOCTHIO.
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KOC KYJJIBI3AAP )KYUECIHIH FAPBIII KEHICTITTHJIETT BOJIIIEKTEP
BYJITTBIHBIH IO BIPJIAHYBIH MOJAEJBAEY

TypembaeB A.T., hnuzuka-mMaTemMaTrKa FUIBIMIAPBIHBIH KaHIUAATHI, KAYBIMIACTBIPBLUIFAH Mpodeccop
Amanresabl M.C., MarucTpast
Kymaraau 7K.E., maructpant

Kopxoim Ama amvinoagel Kvizviiopoa yrusepcumemi, Koizvinopoa k., Kazaxkcman Pecnyonuxacol

AnHoramus. JKyMbIcTa Faphllll KEHICTITIHAC Ta3-IaH OYITTaphIOSJIIICKTePIHIH IIOFbIPIAHY
JMHAMHKAChl KapacThIPbUIAJbl. 3epTTey €Ki Herisri HYKTeNiK JeHelepi >KapblK OSHEPTUSCHIHBIH
COyJIeJIeHYiHIH Ke3Jepi OoJbll TaObUIaThIH INEKTEIreH YII JeHe Mocesieci IMeHOepiHae Ky3ere
aceIpbiIabl. Byt sxarmaiifa maH OeJIeKTepiHe HEeTi3r JeHeIep TapanblHaH 9cep €TETiH IPaBUTAIMSIIBIK
KYIITEH KaTap JKapbIK KbICHIM Ky e eckepineni. XKapblk KbICBIMBIHBIH KYIIIi arpaBUTAIUSIIBIK KYIIKE
KapaMma-Kapchl OaFbITTANIFaH JKOHE COyJie MIbIFapaThlH JICHEHIH KyaThlHA J>KoHE O6IIEeKTIH 63iHiH
napameTpliepiHe OaiaHbICThl. MoceneHl 3epTTey/iH MakcaThl — OeNIeKTep JUHAMHUKACHIH 3epTTey,
OHBIH CTAal[MOHAPIBIK IIENIM/EPiH (JTUOpaus HYKTENepiH) aHBIKTay »KOHE OPHBIKTHI JIMOpaIus
HYKTEJEPiHiH KHUBIHTBIFBIH aHBIKTAy. Erep 3epTTen OThIpFaH JHOPAIMSIIBIK HYKTEIEP OPHBIKTHI OOJFaH
JKarai1a,0JapIblH TOHIPETIHJETT KOC KYJIABI3AAp KYHWECIHIH OpOMTANBIK Ka3bIKTHIFBIHAA Ta3-IlaH
OyiITTapel OOJIIIEKTEPIHCAHCHI3 IKMHAKTAIYBl KYTilemi. SIFHM ra3-maH OyiTTapbsl OeIIeKTepiHiH
OPHBIKTBI KHHAKTATy alMaKTapbl MapaMeTpiiep JKA3bIKTHIFBIHAKOHE IKYHCHIH KOOPIUHATAIBIK
KEHICTITiHAe JIe TYpPFBI3bUIANbl. YUIOYPHIITH THOpaius HYKTENEpiHIH MaHBIHIAFBI OeIIeKTepIiH
HIOFBIPJIaHYbl  OCHMCBHI3BIK KOMITBIOTEPIIK Taijgay apKbUIbl IKyprizimemi. OnapislH OPHBIKTBUIBIK
aiimMakTappl KOH(QUIypalus KEHICTITiHAE MXoHE JKyile mapaMeTpiepi KeHICTiriHAe OOoJaThIHIBIFEI
AHBIKTAIABI. YIIIHII PEeTTI PEe30HAHCTapFa COWKEC KeJETiH O6JIEKTep >KUBbIHBI dpKallaH OPHBIKCHI3
OomaTeIHBl JonenjieH . TepTiHII peTTi pe30HaHC Ke3iHJe YIIOYPBITHIK Ka3bIKTHIK ecedi JIsmyHoB
OOWBIHINIA OPHBIKBIT OOA/IBI.

Kinm co3dep: 6onuex, opHbIKMbLIbIK, TUOpayus Hykmenepi, mooeivoey, wogvipaany, I amuromon
@yuryusicol, pe3onauc, homoepasumayus, peoyKyus.
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MODELING OF CLOUD CLUSTERS OF PARTICLES IN THE OUTER SPACE OF BINARY
STAR SYSTEMS

Tureshbayev A.T., candidate of physical and mathematical sciences, associate professor
Amangeldy M.S., master’s student
ZhumagaliZh.E., masters’s student

Kyzylorda University named after Korkyt Ata, Kyzylord city, Republic of Kazakhstan

Annotation.The paper considers the dynamics of cloud accumulations of particles of gas and dust
matter in outer space. The three-body problem is used as a mathematical model. In this case, two massive
bodies are point-like and emit light energy, and the third body has a negligible mass. The third body, as a
dust particle, experiences both the gravitational force and the repulsive force of light pressure from the
main bodies. The force of light pressure is directed opposite to the force of gravity and depends on the
power of the radiating body and the parameters of the particle itself. The purpose of the study of the
problem is to study the particle dynamics, determine its stationary solutions (libration points) and
determine the set of stable libration points. In the case of stability of such points in their vicinity, an
accumulation of countless particles is expected, which form gas and dust clouds in the orbital plane of a
binary star system. The regions of stable accumulations of dust particles are constructed both in the plane
of parameters (reduction coefficients) and in the coordinate space of the system. Nonlinear computer
analysis of particle clusters in the vicinity of triangular libration points (TTL) is also carried out. The
regions of stable accumulations of microparticles are indicated in the orbital plane. In addition, in the
plane of parameters (particle mass reduction coefficients) of the system, stable sets of particles are
constructed. In the stability regions of TTL, resonance curves of the 3rd and 4th orders are given, on
which the stability of the equilibrium positions of particles can be violated.

At resonance of the 3rd order, these points always turned out to be unstable. It is proved that at the
resonance of the 4th order, the TTL in the planar version of the problem is stable.

Keywords: particle, stability, libration points, modeling, accumalation, Hamilton function,
resonances, photogravity, reduction.
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on-Dapabu amvinoaswl Kazax ynmmuix ynusepcumemi, Aimamol K.,
Kazaxcman Pecnybaukacot

Anjparna. CpBBIKTBIK TYPAaKThl JTUHAMHKAJIBIK JKYiHe YIIiH OarmapiaManblk OacKapyabl Kypy
moceneci menrineai. HIbiry ke3inae OakbLUIaHATHIH BEKTOP-KYHEHIH KYH BEKTOPBIHBIH KOMIIOHEHTTEPiHIH
CBIBBIKTHIK ~ TipKeciMi Oonbill  TaObUIATBIH  (YHKIMS  OpHAThUIaAbl. CTalMOHAPNBIK  KYHEHIH
KO3FaNIBICTaphIH Oeny omici 0akpUIay MiHASTTEPIHIH AEKOMITO3WIUACHIH YCBHIHAABI JXKOHE MOCeleHi
HIenIyre JKeTKUIKTI 0ackapy (QpyHKIHMACHIHBIH KOMITOHEHTTEPiHIH CaHBIH aHBIKTalbl. bepiareH BekTop
(GYHKUMSACHIH aly YIIiH KYHeHiH 0ackapy »oHe KYHiH Kypy Ky3ere acwlpbuiaabl. Mplcangapaa THICTI
Oacrankpl maptrapbl 6ap auddepeHanAbIK TeHAeYIep TYpiHae Oackapy koHe KYHEHIH KYWiH Kypy
MOCEJIECIHIH IIenMIepi KepceTiireH. bakplayIblH KaXKETTI HOTHXKECIH aly KaMTaMachl3 eTiIeI.

Makanana O>KyblK IICIIIM omicTepl TanmaHaabl. MyHIarbl HETI3Ti HOTHIXKEHI Kelleciie
TYXBIpbIMIayFra Oonaabpl. Erep oHTainel 6ackapy MocelneciHiy memiMi 0oica, oHIa MaceneHiH" Taburu”
COHFBI OJIIIIEM]Ii KYBIKTaYbl OpKalllaH 0acTanKbl MOCEICHIH TaOWUFH KYBIKTayhl Oona Oepmeiini. backama
alTKaHIa, COHFBI OJIIIEM/II €CEIITeP i MIeITy OacTarKbl MOCEJICHIH JKYBIK IICHIIMAEP] KETKITIKCI3 00TybI
MYMKiH. COHFBI OJIIIeM/Ii MOCETICHIH OIIIeM] YiIFaiiFaH caifblH, ajJblHFaH MEeMiMASPAIH PETTUIIT op TYpIi
0omysl MmymkiH. COHBIMEH KaTap, KOHBEPTeHTTI HISHIIMAEPAlI KYPYy MpOIEeAypachl ecenTey KareiepiHe
KaTBICTBI TYPAKChI3 0OTYbI MYMKIiH.

Kinm ce30ep: ounamuxanvix oicyie, Hupgpepenyuandviy menoey, Oazoapiramanvix o6ackapy,
JHCYUieHiH bacKkapuliybl, blobIPay 20iCI.

Kipicme. CpBBIKTBIK CTallMOHAPJIBIK JWHAMHUKAIBIK OKYWe YIIiH OacKapy.blH
OarmapiaMaliblK KypalblH KYpy Macelleci KapacThlpbliaisl. Mocene OpbIHAATIATBIH JKOHE KOJI
KETKI3UIeTiH (QYHKIMSIAD KIAachlHAH, OHBIH AacCThIHIA KOWBUIFAH Mocene memrimi Oap U(t)
BEKTOPJIBIK (DYHKIHSCBHIH JKOHE KyWeHiH KyiliH Oacramkel X(0) moHi Gap muddepeHnnanbk
TEHJCYJIEp TYPIHJETi IIBIFbICTA KAKETTI HOTIDKCHI OepeTiH, anjbiH ana aHbikTaidrad Y(t)
¢yHkuusAceIMeH Kypy Oousbim Tabbutagel [1-3]. XKyiiene Oysbinymap OonFaH karjaiiaa
ACUMITOTUKAJBIK OaKplIaylIblIap TEOPUSACHIHBIH OSIICTEPIH KOJAAHY MOCENEHIH KOFapbl
eJIIeMiMEH KUBbIHIAMAbl [4]. Byl KHUBIHABIKTapAbl TOMEHI1 ejmemMal Oakbulayliblaapabl
KOJIJIaHy apKbUIbl JKy3ere acelpyra Oosanel [5]. JKyliere chIpTKbI KO3ABIPFBILI cepiepiiq
ocepiHeH KYH BEKTOPBIH aHBIKTAY IbIH NMPAKTHKAIBIK MaHbI3IbI MACEJIEC KaJIIbl JKaFai/1a KUbIH
[6-7]. Byswsutymap OosiFaH Ke3jle aHBIKTAJNATBIH JKyHedep KIAChlH KEHEHTYy MYMKiHIIKTepi
HIBIFBIC afHBIMAJIBIIIAP BEKTOPHIHBIH KOMIIOHEHTTEPIH OEpiireH JQJIIKIEH KalIbIHA KeATipyMeH
OaitmanbICTHI [§].

byn makanama X(0) OGacranmksl MoHIH aHBIKTayFa >KOHE alibiH ana aHblkranraH Y(t)
GYHKIUACHT YIIIH KaKeTTi Oakpliay HOTHKeCiH Oepetin U(t) Gackapy (yHKIMSIApbIH KypyFa
MYMKIHJIK O€peTiH CTaIMOHAPIBIK KYHEHIH KO3FaIbICHIH JKOHE OaKbIIaY/IbIH JEKOMIIO3HIIUSICHIH
0oy omiCi YCBIHBUIAJBL. , OHBIH ODJIEMEHTTEPI Yiq,..,Yp, — OY3bUIFaH JKYWENepmiH KyH
BEKTOPJIBIK KYpayIIbLUIAPBIHBIH CHI3BIKTHIK KOMOWHanusutaps [8-9].

Martepuannap MeH daicremeliep. CbI3bIKTHIK CTAIIMOHAPIIBIK JKYHe 0aCKapblUIaThIH KOHE
OaKbLUIAHATHIH.
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JuddepenunanianatbiH QyHKIUIAP KIAChIHAH OepiiareH OakbulayMeH JAMHAMUKAJIBIK
KYHEH1 KapacThIpaMbI3

2O = Ax(t) + Bu(t) + £ (), (1)
y(t) = Cx(t), )
y() = Dy(t) + (1), ©)

Mynga X(t) — n-emmemai Bektop, Y(t) — p-emmemai Bektop, f(t) — n-emmemui
BekTOp, W (t) — P -emmemai Bektop koHe U(t) — m-emmemai Bektop A, B,C xone D tumTi
TYPAKThl MAaTPULIATIAP COMKECIHIIIE NX N, NXM, PXN, PX P apKbUIbl OCNITIICHET].

Bekrop X okyleHiH Kyd BeKTOpbl (OHBIH Kypamuac OemikTepi XyHeHiH (azaibik
KOOpJMHATalapel), U — Kypamjaacrapbl Oackapy KywTepi (6ackapy aieMeHTTepi) OOJIbII
TaOBLIATHIH BEKTOp. Y BEKTOPIbI OLNipeni, OHBIH 3JeMEHTTepl (a3aiblK KoOpAuHATamap X
MeH 0ackapy U OJIEMEHTTEPIHIH CHI3BIKTHIK KOMOMHAIMSCHL. by3sutry BekTopbl T (1) kymbIc
icreiiai sxone () Gepiarex.

Hatmxkenep Men Tankpuiayaap. TypakChI3IbIK PETiHAE CHIPTKbI KO3JBIPFBINI dcepiep
ne, Oackapy OOBEKTICIHIH CBI3BIKTBI eMec Kypamjaac Oemikrepi e (MbICATbl, CBI3BIKTHIK
JKYBIKTAY/IaFbl KAJIJIBIK MYILIEJICP) aJIbIHAIBI.

Kytie (1) GackapbuTaThiH IAPTTH KaHAFaTTaHbIpabl. JKYyHeHiH 6acKapblIaThIHABIFBl A
XKoHe B MarpunanapAblH KYPBUIBIMBIMEH >KOHE aHBIKTAJATBhIHABIKTaH, OacKapbUIATHIHIBIK
TYCIHIT1 /¢ OChl MaTpULANapFa >KaTajbl, KYI TOJBIFBIMEH OacKapbLIaJbl HEMECe COWKECIHIIe
OackapbUIManIbl.

Backaura aiitkanma, (1) kyienin 6Gackapbutathin maptel W =[B AB A’B...A"'B]
MaTpHUIAHBIH JOpEeXeci N -Te TeH OO0IyBI KepeK.

XKyiienin G6acrankel kyii X(0) Oenrici3 men ecemrrenexmi. CunaTranran GakpiiayaapaaH
anpiarad gepextepaeH X(0) MoHII KalmblHA KEITIpy MYMKiH O€ JIereH Cypak TYbIHIAMIbI.

XKyitenin Oactankpl KYHiH OHBIH UIBIFBICBIHIAFBl KeWOip OaKbUIaHATBIH CBI3BIKTHIK
ornepanusgaH KallblHa KeNTipy MYMKIHIAIMH Oakpuiayislk jaen araiasl. (1), (2) xyieciHiy
0aKbUTAHYBIHBIH S = C’,AC’ A*ZC*,...A*mflC*] KOKETTI JKOHE IKCTKUTIKTI  IIApPTHI
MaTpHULIAaHBIH PaHT1 N -Te TeH 0Oyl KEPEK.

Opi Kapaii, BekropabiH y aseMenTTepi 0 <t <T yakpiT mHTepBanbIHAa GaKpUIAy YINiH
KOJI JKETIM/II JIeTt OOJDKaHA/IbI KoHE ocbutaiiia Y (t), ..., Y, (t) ey nrepexrepine CoUKec yakbiT

MHTEPBAJIBIHAFbl QYHKIMsIIap Oenriyi.

by sxarmaiina kapacteipsuiathid 0 <t <T yakpIT apanbiFblHAaFbl OaKbUIAY KYIITEPiHIH
e3repy 3aHsl U, = U, (t) Genrini nem ecenreninesi.

Tarncelpma opbIHIAIaThIH, OPBIHAATATHIH (PYHKIMIAP KJIAChIHAH aJJIbIH ajla aHBIKTAJIFaH
y(t) GYHKUUSACBIHBIH IIBIFBICHIHAA Ka)KETTI HOTHIKEHI KaMTaMachl3 eTeTiH u(t) Oackapy
(byHKUUACHIH >koHe OacTanksl X(0) MOHIH Kypy O0JIbIN TaObLIAIBbI.

Conbimen, f(t) xoHe y(t) dynxuusiiapel xoHe A, B, C marpunanapsr 6epinren. U(t)
dbyHKIuMACHIH Taysi, X(t) 6actankel MoHi x(0), (1) auddepenunanapik TeHaeyne Cx(t) = y(t)
OonateiHAal X(t) mmemimi o6ap.

2. CBI3BIKTBIK CTaIlMOHAPJIBIK JKYHE TOJBIFBIMEH OacKapbUIagbl >KOHE TOJBIFBIMEH
OaKbLUIaHAIEI.

n=m=p OoJFaHJa TancblpMa TpUBHAJBIBLI O0JbI TaObutagel, C MaTpunacel rankC=n
Oomagpl koHE erep u(t) BEKTOPJIBIK (YHKUMSACBIHBIH OapiblK h KypamjaacTapbel Oackapyra
KaTbICyFa pyKcat eTijce.

byn xarnaiina (2.1)-(2.3) renneynepinen detC#0 kemeriMeH TabamMbI3, OHAA

y = C(AC*y(®) + Bu(t) + f(£)) = Dy(t) + Y (b), @)
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Bbyn y(t) snementrepi quddepeHnmranianaTeiH GyHKIUsUap kiacsiHad (3) epikTi Typae
KOPCETLTYl MYMKIH.

Anpiaran y(t) MoHiH (4) KaTblHacKa aybICTBIpyFa Oomangsl koHe u(t) Oackapynsl
aHbIKTayFa 0oJabl.

u(t) = =B~ (f(t) + (AC™* = D)y (t) — C 'y(1)), (5)

byn xarmaiina Oarmapnamaneik  Oackapy (5) Oap (1) temneyinen x(t) kernect
nuddepeHIHaNIBIK TEHACYIeH Oiperel Typ/ie TaObLIaIbI:

x(t) = Ax(t) — (AC™* = C™'D)y(t) — C~P(t)), x(0) = Cy,.  (6)

Cotikec Oactrankel maptel x(0) 6ap muddepentmanasik Termey (6) Cx(t) y(t) Tey
OonaTeIHAal X(t) memiMia oepexi.

Ocpinaitma, quddepeHnnanianaTteiH QyHKIUIAP KIAChIHAH AJJIBIH ajla aHBIKTaIFaH y(t)
GYHKIMSICHI YIIH KaKETTI MIBIFBIC HOTHKECIH KaMTaMachl3 e€TeTiH U(t) BEKTOPJIBIK (PYHKITUSCHI
xoHe x(0) 6acTanmKbl MOHI KYPaCTHIPBLUIAIBL.

Meican 1. XKyiieni nuddepeHiuanabk-aareOpaiblK TCHACYIep apKbUIbl CUTTATTAUbIK:

X1 = 2Xy + Uy

.72.'2 = x1 + u2, (7)

Y1 =X T X2, Y2 = X1 — Xy, (8)
. Y1 = —3y1, y1(0) =3,

V2 = —4y; — ¥, ¥2(0) = 1. %)

(8) Typrenaipyai maiganany

1 1
X1 = P 1+ y2), x2= 5(3’1 —¥2)
(7) xeneciHi TabaMbI3
1. .
5(3’1 ) =1 Y2ty
1,. . 1
> (1 —y2) = > (1 +y2) +uy, (10)
(9) y;=3e73, y,=-5e"t+6e 3" rapmakrapbinan anbiHFad epiTingini (10)
KaThIHACKA ayBICTBIpYyFa 00aabl xkoHe u(t) OacKapy/bl aHbIKTayFa OOJIaIbI.
U, = —zyl + %yz = (—5e7t—21e73%)/2, u, = 0.
Enni OGenrimi Gip Oarnmapiamanbk Oackapybl Oap kyie keneci TuddepeHIHanabK
TEHJICyJIEPMEH CUTIATTAJa IbI:

ONKCHIBAETCSA CIEAYIOIMMHU AU GepeHIINaTLHBIMU YPABHEHUAMMU:
%, = 2x; + (=5e7t —21e73t) /2, x,(0) =2

5C2 = xl, xZ (O) = 1
JuddepeHnnanaplk TeHACYIEpAiH MIemiMi Keneci Typae 0onaabl:
5 3 5 9
—t -3t —t -3¢
X, ==e t—=e7?, x;=—=e"4+=-e
272 2 1 2 2

XKone annplH ana aHbIKTaNFaH (YHKOMSHBIH IIBIFBICBIHAA KAXKETTI HOTHDKEHI
KaHaFaTTaH (bIPAJIb:
yi =% +x, =3e73, y,=x; —x, = —5et + 6e73.

Temenneri (cyper 1) xq,x, 6ackapy >XyHeciHIH TPaeKTOpHs kKoHE Yq, Y, OaKbUIayIbIH
KaJbll TpaduKTepl KepceTiareH, colkeciHie (cypeT 2) aHbIKTaJFaH MoHJEpAeH U Oackapy
rpaduri caibHAbI.
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2-CypeT — U 6ackapy rpaduri

3. KosranMalThIH KYHeHi1H KO3FalbICTapbIH 061y 9/1icl %KoHe OaKbUIayAbIH bIIBIPAYbI

Kepcerinren moceneni (1)-(3) Oapnblk Oackapy KypamaacTapblH HaifjianaHy apKbLibl
nrerryre 6omxanapl. XKyite (1) OackappliaThlH HIAPTTHI KAHAFATTaHIBIPYHI Kepek, ai (1), (2) xykect
yIIiH OakplUIaHy MIapThl KaHaraTTaHaelpeuiafbl. [embmna ma, (1), (2) xyieci x(t) xoHe u(t)
BEKTOPJBIK (QYHKIIUSJIAPBIHBIH N + M 0eNrici3 KOMIIOHEHTTEPIH KaMTUTHIH Tu(epeHITnaIbIK-
anreOpasbIK Kyie.

(2.2) Temney C=p mopexecine cail x(t) Kypammac OemiKTepiH aHBIKTaWabl. OChbI
Kypamaactap/sl (2.1) TeHaeyre KolifaHHaH KeiiH n+m—p Oenrici3aepi 6ap n TeHaeysep xyieci
anbiHaAbl. Jlemek, (1), (2) xyiene 6ackapy »KyHeciHIH OPHBIKTBUIBIK IMIAPTTAPbIHAH €PIKTI TYpae
KOepCeTiTyl HeMece TaHIalybl MYMKIH 3JIEMEHTTEep Oap.
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Conrpl TamcelpMa — Oackapy MyMKIHAIrIHIIE JpTypiai OomareiHgail u(t) Oackapy
(GYHKIMSICBIHBIH, KypaMmiac OOJIKTepiHIH apachblHaH OChI €pPIKTI dJIeMeHTTepAl Taldy. byn epkin
DIIEMEHTTEP/II HOJITe TeH OpHATYFa 00Jaabl HeMece Oy1 0acKapy JIEeMEHTTEPIH OHTANIBI HeMece
HEFYPJIbIM KOJIalJIbI 0acKapy/apl TaOy YIIiH Maiaaianyra 00Ja bl

ConbiMeH, TamchipMa OepuireH  mporecti  Oackapyra — KaThICaThIH — KONTETeH
KOMITOHEHTTEepi 6ap 6acKapyabl Kypy OOJIbII TaObLIabl.

emaeireiaaa, Oy (1)-(3) xylere KoWbUTFaH ecenm JKyde ymiiH Oipaed ecemke
alfHajaThIHIAN Jopekeli B Matpuiace Kypy.

X1 () = A11x1 () + A12%2(8) + Byuq(t) + f1(0), (11)
Xp(t) = Ag1x1(8) + Azpx2(t) + Bauy(t) + f2(0), (12)
y(t) = Cix1(t) + Cx,(t), detC; # 0. (13)

y(t) = Dy(t) + ¢(¢), (14)

byn ecente cranuoHapiblK SKYHEHIH KO3FaJlbICTapbhlH Oeily KosjgaHbuiaabl xoHe C
MaTpunackHbIH C=p Jopexeci 0ap eKeHiH eCKepe OTHIPHIN, OAKbLUIAYIbIH BIIBIPAYBI KYPTi3iIeIi.
Myna 6eny Kommansiiaasl, MyHaarsl X(t) — n emmemai Bekrop, Y(t) — p emmemui
Bektop xone X (t) —p emmemai Bektop, X,(t) — N- p -enmemai Bexktop. (13) Tewueyinen
TabambI3
x,(t) = CrH (v (1) — Goxz (1)), (15)
(11) opubina (15) Koiibim, U4 (t) 6ackapy 3JeMEHTIH aHBIKTaY TEHICYIH TabaMbI3.
Cfl(Y(t) — (X, (t)) = A11C1_1(J’(t) - C1x2(t)) + A%, () + Byuy () + f1(t), (16)
An mupdepennmanasik TeHaey (2.12) keneci Typre KenTipiiei:
X (t) = A21C1_1(J’(t) — Cyx; (t)) + A%, () + Bouy(t) + fo(8)=
= (A2 — 421071 C) x5 (1) + Boup () + fo(8) + A1 Gy (1) 17)

Anpiaran xyiie (17) Oackapy KyHeciHIH TYpaKTBUIBIK IIApTTapbIHAH TaHAayFa OOJaThIH
u, (t) Gackapy dJIeMEHTTEPIH KAMTHIBL.

Euni (17) Tewmey ImemryiHiH TYpPaKTBUIBIFBIH KaMTaMachl3 €Ty YVIIiH U,(t) Gackapy
byHKIMACHIH Taly ecebiH KapacTelpaiiblk, coHma (1), (2) Oackapy Kyieci TYpaKTh
muddepeHIMaNAbIK-aare0pabIK Kyile 1en aifta anambl3. OaKpllay MyMKIHIITIMEH.

bi3 6akpinayapl keneci miminae i3aeimi3

Uy (t) = —B3Kx,(t), (18)
Conpa 6ackapy xyieci (2.17) keneci opMaHbl anajibl:
Xy (8) = Azx,(8) + f5(¢) (19)
Kepcerinren xepae
Az = Agy — 451071 Cy — BoB3K,  f3(8) = fo(6) + A CT 1y (0). (20)

Enal cei3bikTel OipTekTi eMec audPepeHIHaNIbIK TeHSYAIH OPHBIKTBUIBIFBI TYpPaJIbl
KeJleci TeopeMaHbl KOJIZJTaHAMBI3.

Teopema 1. ChI3BIKTBIK *KYHEHIH IIEIIMIHIH OPHBIKTBUIBIFBI YILTH

y(t) = Ay + f (1)

Y3nikcis ¢yukuusiap A(t) sxome f(t) GomareiH ke3 kenreH Z, JXOHE Ke3 KeJreH

X(t) =0 oH xarsl yIIiH OipTEKTI KYHEHIH TPHBUAIIB/IBI IICITIMI KOXKET JKOHE KETKITIKTI.
X(t) = A(t)X(t) TypaxTsl Gommpl.

(19) xyiteneri Teopema mapTTapblH OpbIHAAY YIIIH Az MaTpUIackl TYpaKThl OOJaThIH AN
K mMaTpunacblH TaH1aiiMbI3.

Ocsunaiima, 6epinren ecen (11)-(14) memimi.

Hotwxkenep. XKyiieni ntuddepennpanabk-anreOpaiblk TeHIEYIepMEH CUIATTalbIK:

X1 = 2%y + Uy,
X2 =X
y=x1+x;, y=-3y, y(0) =3, (21)
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(21) xyiienin OGackappuiatbin maptel W = [B AB A’B ... A™ !B]maTpunachiHbiH
paHTi n-re TeH 00JIYbI KEPEK.

n=2 W=[B AB] = [(1) 2 , rankW = 2 xyiie 6acKapbUIabl.
(21) xyiieciniH OaKbUIAHYBIHBIH KAXKETTI KOHE JKETKUIIKTI IIApThl MATPUIIAHBIH pPaHT1
S =[C* A*C*A**C,... A"™ 1C*] n-re Ten 60IybI KEpEK.
n=25=[CAC"] = [1 ;] rankS = 2. Kyite GaxpLianazbL,
(21) Typrenaipysep KOJIaHbII

X1 =y =X y=3e x(0)=3 x,(0)=0
TaOBIMBI3
V=X =2X+U, Y—X1—2X=U, Y=Y —X3=1U (22)
X, =y — x5 x(0) =0,
AJBIHFaH epITIHIHI X, = %e“t — %e‘“

xoHe Y= 3e 3 maitnanansin, (22) KaTbIHACBIHA
ayBICTBIPHIT, OaKbLIAY/IbI AHBIKTAYFa OOJIAIbI.

u; = —x, — 12e73¢
Enpi Oenrimi 6ip Oackapybl Oap xyihe keneci auddepeHIHanablK TeHIeyJIepMeH
CHUITATTAJIAbL:

5('1 = xz - 126_3t, 562 = xl, xl(O) = 3, xz(O) = 0
JuddepeHnnanaplk TeHACYIEPAiH MemiMi Keleci Typae 00abl:
3
X1

Koue

t 3

.9 _ 3 _ _
=—et4-e 3 x,=-et—Ze3

2 2 2 2

INBIH  aJa AHBIKTAIFAH (DYHKUMSHBIH IIBIFBICBIHAA KAKeTTi
KaHaFaTTaHI[praI[bI

HOTHXEHI
y =x; +x, =3e 3%

Temenneri (cyper 3) x4, X, 6ackapy *KYHECiHIH TPAeKTOPHUS KOHE ) OaKbUIAY IbIH KAJIBIIT
rpaduKTepi KOPCETUIreH, CoWKeciHIIe (CcypeT 4) aHbIKTaaFaH MOHJIEpIeH U Oackapy rpaduri
CaJIBIH/IBI.
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KopbiThinabl. bepinren  0OakplUiaHaThlH — IIBIFBICKI  0ap  CBI3BIKTBHI  CTAIlMOHAP
JUHAMUKAJIBIK JKYHe YIIiH BEKTOPJBIK (YHKIUSMEH CHUMATTAIFaH KaXeTTi OepiireH HOTHXKe
aNbIHATBIH OacKapy 2JIEMEHTTEPIH Kypy Maceleci 3epTTemei.

[errapeinaTeid  OakbUTAHATHEIH (DYHKIMS €pikTi Ooja anmmaiiabl, Oipak OaKbUIAHATHIH
KacueTi 6ap.

KapacTeIpbUiblll  OTBIpFaH MOCEJICHIH KenTereH mienrimzaepi Oap. backapy xyiect
0aKpUTaHy IIAPTHIH KaHAFATTAHABIPYBl KEPEK >KOHE XYHeHIH Oakpuiay MYMKIHIITIHIH HIapTHI
KaHaraTTaHIbIPbLIA/IbI.

blkruman Oackapy KypannapblHbIH I1lIiHJE OakpuUiay >KYHECiHIH KYHIHIH CBHI3BIKTBIK
KOMOMHAIMSIIAPBIHBIH ~ OaliKanaThlH KOHE OepulreH KypaMJacTaphlH — KaHaraTTaHABIPY
MYMKIHIT1 O0ap 6ackapy aieMeHTTepi 0ap.

Henre TeH KaObuljaHAaTBIH HEMece KYHeHiH Oacka KacueTTepiMeH OacKapy/sl aiy YILIiH
KOJIJIaHBIIATBIH €PIKTI OacKapy JIeMEHTTepl 0ap: KO3FaIBICTHIH TYPaKThUIBIFBI HEMECE OepiireH
OHIM/IUTIK KpUTepHUiliMeH OHTallsIbl GacKapy.

Koiiburan ecenTe CTaIMOHAPIIBIK KYHEHIH KO3FaJIbICTAPBIH XKBIPATy apKBUIBI 3€PTTCY
JKYPri3iial )koHe OakbUIayAblH EKOMITO3UIIMACH JKacanpl. backapynbiH eki Typi aHbIKTaJIFaH.

Bipiam Oackapy sneMeHTTepl OY3bUIFaH JKYHENep/liH KYW BEKTOPBIHBIH Kypamac
OeMiKTepiHIH CBI3BIKTHIK KOMOMHAIMSIIAPHl OOJBIN TaOBLIATHIH ANJBIH ajla aHBIKTaNFaH Y(t)
(byHKUUACH OOMBIHIIA OAKBUIAYIBIH KaXETTI HOTUXKECIH Y ,..., Y, alyIbl KAMTaMachl3 eresl.

Exinnn 6ackapy QyHKIHUSICH U, (t) TOMEHT1 emeM I TeHIeY/ i MIENy IiH TYPAKThUIbIFbIH
KaMTaMachl3 €Teli, cojaH KeiiH OackapbulaThlH OacTamkbl KyHeHl JauddepeHimanib-
anreOpaltbIK XKyiie Jer aiTa ajJaMbl3, 01 OaKbUIAy bl €CETKE aFaH/a TYPAKTHL.

CabakTa TMpaKTUKAJIBIK TalChipManap KojaaHbiaabl. [IpakTukanmbplk — miemimzie
alfHBIMaJIBIIAP/BIH CHI3BIKTHIK ©3repICTepl, CHI3BIKTHIK aireOpaiblK TeHJEyJIepiH MIenimaepl
xoHe MuddepeHnnaniay nmporerypachl KojaaaHblIabl.

By mMpicannap apKbpUIbl KOpCETUITeH KoHe Oakpliay, Oakbliay JKoHe Oakpuiay KyHeciHiH
KYHiHIH rpaduKTepi A€ KeNTipiIreH.
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AHHoTaums. JJisi JWHEWHOW CTallMOHAPHOW JWHAMHUYECKON CHCTEMBI pelaercs 3ajada
MTOCTPOEHUS TMPOTPaMMHOTO yrpaBieHms. Ha BeIxonme 3amaHa HaOromacMasi BEKTOP-(GOYHKIHS, KOTOpas
SIBIIICTCS JINHEHHONW KOMOWHAIMEW KOMIIOHGHT BEKTOpa COCTOSHUH CHCTEMBI. METOJOM pa3JeiieHus
JIBUKCHHUI CTAllMOHAPHOW CHUCTEMBI TPEAJIOKEHA JCKOMIIO3UIUS 3a/ady HAOMIOJACHUS M BBISBISCTCS
KOJIMYECTBO KOMITOHEHT YMPAaBJSIONIeH (PYHKIMH, JOCTATOYHOE /ISl PElIeHHs MOCTaBICHHOHN 3ajadqu.
IIpon3BoauTCS MOCTPOCHUE YIPABICHUS U COCTOSHUS CUCTEMBI JJI1 IOJYy4YEHUs 3aJaHHOM BEKTOpP-
¢yakimu.  Ha mpumepax MOKa3bIBalOTCSA PEIICHHS 3a7add MOCTPOCHHS YIPABICHUS W COCTOSHUS
CHUCTeMBl B BuAe AU(PQepeHINATFHBIX YPaBHEHHH C COOTBETCTBYIOIIMMH HAYalIbHBIMH YCIOBHSAMHU.
Ob6ecmieunBaeTcs MOTyYEHHE KEIaeMOro pe3yIbTaTa HaOMIOIeHHS.

B crathe aHamu3MpyroTCs METOABI NPHUONMMKEHHOrO pemicHus. OCHOBHOW pE3yNbTaT 3/eCh
MOXHO C(OpMYyJIMPOBaTh CIEAYIONMM o00pa3oM. Eciu 3amaya ONTHMAaIbHOTO YIPABJICHUS HMEET
pereHne, To “‘eCTeCTBeHHAs’ KOHEYHOMEpHas aIpoOKCHMAaNrs 3alaqd Jajeko HE BCETHa SBISICTCS
€CTECTBEHHOH alpoKCUMAaIIe UCXOaHOM 3a1aun. pyrumMu ciioBamMu, perieHuss KOHEUHOMEPHBIX 33124
MOTYT OBITh HEIOCTATOYHO TOYHBIMHU MPHOIKEHHBIMU PEIICHUSIMH HUCXOAHOUW 3amaun. [lo mepe
YBEIUYCHUS pa3MEPHOCTH KOHEYHOMEPHOM 3a7auM MOCIEN0BATEIbHOCTD MOIYYEHHBIX PEIICHUA MOXKET
pacxoautecsi. bomee TOro, maxke TpoIenypa IOCTPOSHHUS CXOMNAIINXCS pEImIeHHH MOXeT OBITh
HECTAOMJILHOM 110 OTHOIIEHHUIO K BEIYMCIIMTENBHEIM OLIHOKAM.

Kntouesvle cnoea: ounamuueckas cucmema, ouggepenyuaivHoe YpaeHeHue, NpoSPaMMHOe
ynpaejenue, ynpasisaemMocs CUCHEMbL, Mmoo 0eKOMNOIUYUL.

SEPARATION OF STATIONARY SYSTEM MOVEMENTS AND DECOMPOSITION
OF OBSERVATION IN CONTROL CONSTRUCTION TASKS

Murzabekov Z.N., doctor of technical science, professor
Zhotobay R.R., master’s student
Utepbergenova D.N., master’s student

Kazakh National University named after al-Farabi, Almaty city, Republic of Kazakhstan

Annotation. For a linear stationary dynamic system, the problem of constructing a program
control is solved. The output is an observable vector function, which is a linear combination of the
components of the vector states of the system. The decomposition of observation tasks is proposed by the
method of separation of movements of a stationary system and the number of components of the control
function sufficient to solve the problem is revealed. The control and state of the system are constructed to
obtain a given vector function. The examples show solutions to the problem of constructing control and
the state of the system in the form of differential equations with corresponding initial conditions. The
desired observation result is provided.

The article analyzes methods of approximate solution. The main result here can be formulated as
follows. If the optimal control problem has a solution, then the “natural” finite-dimensional
approximation of the problem is far from always a natural approximation of the original problem. In other
words, the solutions of finite-dimensional problems may not be sufficiently accurate approximate
solutions of the original problem. As the dimension of a finite-dimensional problem increases, the
sequence of solutions obtained can be divergent. Moreover, even the procedure for constructing
convergent solutions can be unstable with respect to computational errors.

Keywords: dynamic system, differential equation, software control, controllability of the system,
decomposition method.
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Kopxvim Ama amvinoasel Kvi3eiiopoa ynusepcumemi, Koisviiopoa k.,
Kaszaxcman Pecnybnuxacot

Angarna. Makanania xanmsl OitiM Oepy JKyieciHzeri, gomipek aitkanaa, KOO-ama 3amanFa cait
OYHUETAaHBIMBl KEH, HHTEIUIEKTyajabl IOTEHLMAIbl >KOFapbl MaMaHaap JAaspiay >KeHIHAE TepeH
aiiteuiaapl. JKoraprbl OKy OpBIHBIHAAFbl OKYy Mep3iMiHAe OiliM anyIIbIHBIH TYTacTall TYJIFabIK
KaJbIITACybl AHBIKTANBIN, FBUIBIMH JYHHETaHBIM TIpOLIECCiHE HWKeMzeneni. FhulbIMH  9neOueTTiH
TajmayblHa HETi3[ell OThIpa, OLTIM aXyIIBIHBIH FHUIBIMH JYHHETAHBIMBI KAJBINTACY MPOIECCIHE MOHII
cunarrama OepuTin, TEepMWUHHIH op TYpJi aHbIKTaMalapbl KenTipiemi. Makamaga Owonor Oimim
ANYIIBIHBIH ~ FBUIBIMH ~ JIYHHETAHBIMBIHA  KYHJABUIBIKTBIK ~JKOHE  HMHTEIUICKTYAIIBIK  KAaThIHACHIH
KaJBIITACTBIPY HPUHLMIN TOJBIK KapacThIpbuiafbl. ON OKBITY JKarJalibIMEH, jKeKe MEHIepy TYpPIMEH,
QNIEYMETTIK KETUITeH TyJiraHbl TopOueneymeH OaimaHpicThl. Makanajga FBUIBIM OKYHeciHeri
OMOJIOTHSUTLIK ~ FBUIBIMHBIH ~ POJi  KapacThIPbUIA[bl,  OHOJOTHUSHBIH  TYIFa  JAYHHETaHBIMBIH
KaJBIITACTBIPYIAFbl poii TangaHaabl. FBUIBIMH JyHHETaHBIM YpAiCi KOFapbl OKYy OpPHBIHAAFbI OiliM
OepyiH KbI3METi PeTiHIe TOJBIK KapacThIPbUIA bl TEepMHUHICPIIH op TYPIi aHBIKTaMatapbl KENTipiie.
Binim anymIbIHBIH FRUIBIMU JIyHHETAHBIMBIH JaMBITY miporiectepine acepi KOO MoeHU -IIbIFapMaIbIIbIK
KBI3METIHIH MaHBI3IBUIBIFBI PETIHIE HAKThl KepceTuieAl. Makanaga TyTactail JyHHETaHbIMFa He OUTIM
anyniputapra OarbITTanFaH op Typhai (opmanap, omicTep JXKoHE Kypayijgap YCBHIHBUIBIT OTHIp. bimim
TyIIBIIapAbIH TYIFAIBIK AaMybl, COHBIMEH KaTap, FhUIBIMHU AYHHETAHBIMBIH KaJIbIITACTHIPY MPOLECIHIH
POJIi YHUBEPCHUTET JKaFIaibIH/Ia SPEKIIIe aliKbIH/IAIa bl

Kinm ce30ep: Tanvim, 2oiibimu OyHUEMAHBIM, OYHUCMAHBIMHBIY QYHKYUALAPbL, OYHUCMAHBIM
Oeneelinepi, KYHObLILIKMAD, OUON02US bLILIMOAPbL

Kipicne. XKorapel 6u1iM Gepyal JaMBITYAbIH Ka3ipri jkarjailblHa OMONOTHSUIBIK OUTIM
Oepy camacblH apTThIpy Maceneci ©3eKTi Ooubin TaObuIafbl. by MoceneHi miemy mpakTHKazaa
KY3ere achlpyMeH THIFbI3 OailaHbICThl. Ke3 KenreH OWONOTHSIIBIK TOHAEPIl OKBITYIIBIH
YIITYFBIPJIBI MIHJIETI-OKBITY, TOpOHeNey OHE IaMbITy. BHOJOTHMSIBIK MOHIEpPAIH HEri3ri
MakcaThl — OUTIM allyIIbUIAPABIH FHUIBIMUA JYHHETAHBIMBIH, OJIAPJbIH TaOUFATTHI TaHY 9/icTepl
Typaibl. FBUIBIMH JAYHUETaHBIMIBl KaJIBIITACTBIPY JKAPATBUIBICTAHY IMKIIHIACTI TOHJEp
)KYHECIHIH Heri3ri MaKcaThl PeTiH/Ie 63eKTi 00bIn Tadbitab [1].

3.M.BacunibeBaHbIH KENTIPreH JepeKTepine, OuliM aly — TeK YHUBEPCUTETTe FaHa eMec,
OUTIM OKBITY MEH TopOHeneyliH MbI3FbIMac Oipiiri peTiHae cumnarraiaabl. On Kas3ipri KesJeri
OimiM Oepy oKYHeCiHIH HeTri3ri MIHJETI peTiHAe oJeMre KeH Ke3Kapackl 0ap JaMbFaH
MHTEJJIEKTIC1 Oap, OUTIM JEHreil KoFapbl JKeKe TYJIFaHbl KaJIbINTACThIpyAbl aTaraH. CoOHbIMEH
Oipre, KOFaMHBIH OoJialIarbl KeIl JKaFai/1a TYJIFaHbIH HHTEJUIEKTYyas /bl IeHreiliHe FaHa Toye i
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OONMANTHIHBIH, PYXaHH-aJaMTepIIUTiK, CasCH, MOJEHU ACHIeHiHEH KYpacThIPHLIATHIHIBIFBIH
aHbIKTaIl KepceTeni [2].

Consimen karap, JI.H. AGaynatuna e3iHiH O6ipKkaTap eHOEKTEpiH/IE FHUIBIMU JYHHUETAaHBIM
JKOHIHJIE MBIHA/IAM IepeK KenTipeni: « DIKOHOMHKA KOHE CasCaTIIeH KaTap, KOFaM eMipiHiH HeTi31
— aynueranbiM Oonbin TaObutagbl. JKOO-garel FBUIBIMH JYHHUETAHBIM OLTIM amylblIapMeH
JKAKChl YUBIMIACTBIPBUIFAH TOpOUE JKYMBICHIHBIH HOTIIKECIHIE KaJllbIlTacaapl, OJ KOFaM
OMIpIHIH HeTi3i PeTiH/e MaTPHOTHU3MMEH THIFbI3 OaillaHbICTHD) [3].

Oneduerke moay. Kazipri koram eMmipiHiH jKaFqaiiapbiHa OalIaHBICTBI, OHBIH IIIIHAC
OiTiM canachlHBIH JKaHAPTBUIFAH JKYHECIHE COMKEeC  JKacTapIblH MEMIIEKET JKOHE KOFaM
anJbpIHAarel OpHBI TyOereitni e3repyne. COHIBIKTaH, KOFaM MEH MEKTeN ajjIblHAa JKEKe
TYJIFAHBIH JYHUCTAHBIMBIH Op TYIFa QIJIbIMEH ©37epl YIIiH, COHBIMEH KaTap KOFaM YIIiH
KaJIBIIITACTBIPY MIHJETTEP1 KAThIP.

JlyHueTaHbIM TYCIHITI JKOHIHJE KONTEereH FaibIMaap Oipkarap eHOeKTepiHjae
TyxkbeipbiMaarad. CosblH apaceinga, H.J[.AnapeeBa, T.b.AnekceeBa, H.B.ManunoBckas
©37IepiHiH eHOCKTEePIH/e TYHUETAHBIM TePMUHIHE TOMEHICTIICH TOKTATa IbI.

«/lyHueTaHbIM — OJ KOpIIaFraH OpTara, KOFaMFa >KOHE >KeKe TYJIFaHbIH ©3iHe JereH
KO3Kapachl MEH TIKIpi )KOHE COJI apKBUTBI KAJIBINITACKAH HETI3r aJaMy KYHJIBUTBIFBI MEH OMIPITIK
npunnunrepi. COHbIMEH KaTap, TYHHETaHbIM KOFaM MEH KEKe TYJIFa CaHACHIHBIH Heri3i O0JbII
TaOBLIATHIHBI AHBIK. Op TYJIFAHBIH 63 JYHUETAHBIMBI 00JIaJIbl, &JT TYHHETAHBIM/IbI KATBIITACTHIPY
— TEK KEKe aJjaMHbIH FaHa eMec, COHJIaii-aK Oenriii O6ip oJIeyMeTTiK TONTHIH, KOFaMIbIK TONTHIH
epJIeYiHIH Heri3ri KepCeTKilli» Jen ansikrama oepeni [4].

K.b.Kosin6aeB nen P.M.Kosin6aeB «FbuibIMU TyHHETaHBIM — KOFaM YIIIH KaXKETT1 Aer
CaHAJIATBIH QJICYMETTIK-aIaMIePIIUTIK KYHIBUIBIKTAP/IbIH, )KEKEe TYJIFAa CAaHACBHIHBIH YHBITKBICHI,
€H JKOFapFbl (OpMaChI»-JIeT KOpPCeTe/Ii.

JleMeK, FBUIBIMH JYHHUCTAHBIMHBIH JaMybl — aJaMHBIH, KOFAaMHBIH MYJeJepi MEH
KOKETTUIIKTEePIH, OJap/IbIH 1K1 KaObUIAayblH UTepy MpoleciH Oimaipesni, Oy Keke TyJiFa MeH
KOFaM MY/JIeNIepiHiH yiecimine okenesi [5].

M. . Axmmuesa, L. Kamonosa xone T.0. Kazakcranaslk FameiMaap MiKipiMeH Kelice
OTHIPHIT, ObUTall aHBIKTaMa KeJNTipe amambi3. JKeke TyJiFa CaHACHIHBIH JAYHHUETAaHBIMBI, COHAi-
aKk, IYHUETaHBIMJBIK MiKipiep, Ke3KapacTtap, Oimimaep,HaHbIM-CEHIMAEP, TYHHETAHBIMIIBIK
CaHaHbIH, Ke3KapacTbIH y/alibl KEHEIO1H, )KaHa OiylapFa OaFbITTaIybIH, TEPEHACYIH KaXeT eTel.
Keke TynFaHbIH [OyHHETaHBIMBI TEK 3aTTHIK Ma3MyHJa FaHa  €Mec, OJ, COHJaii-aK,
MICUXOJIOTHSUTBIK ~ TYPFBIJIa, COHBIH INIHJE ASMOIMOHAIIBIK TYPFBIAA KATBIITaCATHIH/IBIFBI
aHBIK.[6]

B.B.IlonoBuukoBa >xoHe JILA.XamycTelH eHOETiHJIEe JYHHETaHBIMHBIH ©3 allJbIHa
KaJBINTaCKaH OUTIKTEpJIeH eMec, KOFaM eMipiHiH alFa KOiFaH MaKcaTTapblHa cail OimiMaep i
HEri3lH  KAMTUTBIHIBIFBIH, TYpJl  UAesuap, Teopusulap MEH  TajanTap  HEri3iHJe
YHBIMIACTRIPBUIATHIH KYie eKSH/IITIH HaKThLIam Kepcerei [7].

CTyneHTTIK Ke3eH TyJiFa OOJbII KaJbIITACy IbIH, KOCIOM KacueTTepAl OONbIHA CIHIPETiH
€H HeT13T1 Ke3eH OOJIBII Ta0bUIa bL.

H. H. MouceeB nyHHMETaHBIMIbI HETI3T1 AJIEMEHTTEP/iH Oipl peTiHJEe aHbIKTalAbl, Oy
aJlaMFa oJIeM, FaphIll YKOHE aKbUI KOHE OHBIH OPHBI Typasbl TYCiHIK Oepemi. JlyHueTaHbIM —
KaJITIbUTAHFaH Ke3KapacTap JKyHecl «KOFaM eMipiHe JKOHE OHJAFbl jKeKe TYJIFaHbIH OpHBIHA,
KOpILIaFaH OpTajgarbl IIBIHABIKKA JKOHE KEKe TYJIFa CaHACHIHBIH ©31HE JEeTeH KO3Kapachl, KOHE
COJl Ke3KapacTapra OalJaHBICTHI OJIap/IbIH HaHBIM-CEHIMJEpl, MakKcaT-MyparTapbl, OLTIM MeH
OLTIK JKOHE 1C-OpeKeT MPUHIMITEP] Typajibl 0oJbIN TadbuIaab! [8].

D.U. Monoczona, P. IlpaBgumka, P.M. PoroBoiiasiH eHOeTiHIE MBIHAaIal JIepek
KenTipeni:«OKBITYIIbl OUTIM aTyIIBIHBIH Oijlay KaOUIeTiH KbI3BIKTBIpA OTBIPHIN, €H alJbIMEH
OHBIH JIYHHETAaHBIMIBIK KO3KapacTapblH KaJIbINTAcThIpagbl. CabaKThIH  TaKbIPHIOBIHBIH
JTYHHETaHBIMJIBIK KO3KapacKa,OHbIH JaMyblHa, KOFaMJBIK CaHAHBIH HETI3T1 NPUHIHUITEPIHE
TBHIFBI3 OaiylaHBICTBI 00Tybl MaHbI3Abl. OKy *KYHECIHIH IOCTYpJi meHOepl OUTIM anyiblIiapbiH
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o3 mikipiH Ournipy yuriH mekreyri. CoHABIKTaH OUTiM amymbiiap cabakThIH ThIC ©31HIIK
’KYMBICTap/a, NPAaKTUKAJIBIK KATThIFyJIapAa *oHE TYpJl LIapajapia ©3 KesKapacTapblHa cai
niKipJepiH, 3 acepiiepid OuIIipyre MyMKIHIIK anaasn [9].

buronorusiHel OKbITYZIa €H MaHbI3/bl MIHAET — OLTIM aTyIIbIHBIH FHUIBIMU JYHHUETAHBIMBIH
KaJBINTACTRIPY. JlyHHETaHBIM Jlen OTBIPFAaHBIMBI3 — KOpIIaFaH OpTara, jKeKe TYJIFara, oJieMre
JlereH  Ke3KapacTap/blH, OJapiblH Oip-OipiHe JereH KapbIM-KaThIHACBIHBIH JKUBIHTBIFbI.
JlyHueTaHbIM aJJaMHBIH OMIpJIK iC-TOKIpUOECiHIH, aiFa KOWFaH MakKcaT-MypaTTapbiH, op TYp:i
KaraasTTapMeH OJIap/bIH CeOenTepiH, aJaMH KYH/IbUIBIKTAPbIH aHBIKTaM IbI.

SIFHU, KaNMbUTal amFaHa, Ol KEKe TYJIFAHBIH KYHICSTIKTI eMipiH Kamtuabl. Llleremmik
raneiM A.lllBeiiie «/lyHHeTaHBIM KOK ©Mip, OJ JKE€KEe TYJIFaHbIH OMIpJIIK OarJapbIHbIH
aybITKYbI» zien kenripred [10].

buonorusuiblk  OUTIMHIH ~—~ KyaTThl ~ JYHHUETAHBIMIBIK  ojieyeri  Oap.  Feuieimm
JTYHUETAHBIMHBIH KaJIbIIITACYbIHA OMOJIOTHS KYPCBHIHBIH OapIbIK OeiMAepiH 3epTTey BIKIANI €Tyi
MYMKiH, 6MTKEH1 OHBIH Ma3MYHBI MaHBI3/Ibl TyHUETAHBIMIBIK HJICSJIap MEH OUTIM/II KAMTHU/IBI.

BronorusiHbel OKBITYa, TYHUETAHBIM TYCIHITT FBUIBIMU QJIEMHIH OipTyTac Gediri, cebebi
JKEKe TYJIFa CaHACBhIHJA JYHHETaHBIM TYCIHIT yAalbl CypakTap TybIHAAaybIMEH KepiHic Oepei.
Anam canaceiana «Tipriik nereHimiz He? Anam Kamnaii naiiga 6onner? Xep Oetin Kamaii cakrar
Kanyra Oonjanpl? TynraHblH TaburaTka ocepl KaHAai?» JereH CUAKTBl cayaljap Y3IiKci3
TYBIHJIAI OTBIPAJbl, COWKECIHINE COJ CYpaKTapAblH >KayanTapblH i37€HY, 3€pTTEy apKbUIbI, OJ
Cypakka d>kayanm Ta0y apKbplIbl JKEKe TYJFa CaHachlHIA FBUIBIMM JYHHETaHbIM TYCIHIr1
KaipinTacanpl. COHIBIKTAH, KEKe TYJIFa CaHAChIHAA AYHUETAHBIM TYCIHITIHIH KaJbIITAacybl
Y3IIKCi3 )KYPETiH mporiec, cededi 01 alaMHBIH OYKUT eMipiMeH OaiJIaHBICThI KOHE TIPIIUTITiHIH
COHbIHA JIeHiH xypemi [11].

buonorusiHel OKbITYHA, *KEKe TYJIFaHbIH TYHUETaHbIM Typaslbl TYCIHII1 epTe Ke3JeH
KaJIBIITACYBl IIApT, SFHU Oy JETeHiMi3 OLTIM alylIbIHBIH KOpIIaraH opTara OeiiMmuernyi MeH
FBUIBIMU OLTIMZII COJ apKbUIBI UTepyl »oHEe KYHIENIKTI op Typii cabakTaH ThIC TopOue
KYMBICTApbIHBIH KOMETiMeH xy3ere acaibl. CoHIail-ak, OChl apKbUIbI OUTIM aXyIIbuiap dJeM
TypaJibl, KOpIIaFraH opTa Typajbl, TIPIIIJIIK OPTACHIHBIH, KOFAMHBIH JAaMy MPUHLUNTEP] Typajbl
Ke3Kapac KajbllTacaabl. by yIIiH jkapaThUIBICTaHy, OHBIH 1II1HJI€ OMOJIOTUS TOHIEPIHIH OPHBI
alTapJIBIKTal YIIKEH.

biniM anymbiHBIH OOWBIHAA KaJbIITaCKaH JAYHUETaHBIM Typasibl TYCIHITIH OJaH opi
nambITy MakcatelHaa XdKOO-Ha KenreH Ke3ze KoNTereH MyMKIHIIKTepre KO KeTKi3e/l.

buonorus FeUIBIMBIHBIH ©31 TYpJl caiajapra OejiHenl, 9pKaWChIChl KeKe IMOH OOJIbII,
TEpEeHAETLIIN OTKI3UIreH e, O1TiM alyIlblIap/IblH aifHallara JeTeH FhUIBIMU KO3KapacTaphl, SFHU
OMOJOTUSIIBIK JYHHETaHbIMIApbl KeHeile Oactaiinpl. OnmaH opi,onapibl KOJIMEH yCTam, Typil
3epTXaHAJIBIK JKYMBICTAp JKYPridy apKbuUibl Oaxpiiail amajgsl. COHBIH HOTHXKECIHIE, OuTiM
QIYIIBIHBIH FBUIBIMFA JIET€H KbI3BIFYIIBUTBIFEI OsHAABl. COJ apKbUIBl TYPJIl FRUIBIMHU Iapajapra
KaThICyFa »oJjjama anajsl. buliM amymibl FRUIBIMMEH aiHaJBICHIN, ©31HIH FBUIBIMFA JI€T€H
KYHJBUTBIKTBIK JKOHE WHTEJUICKTYaJ/IbIK KATHIHACHIH KAJIBIITACTHIPAIbl, OJEMHIH 3aMaHayd
OcifHEeCiH TYCiHYy, JYHHUETaHBIMABIK OUTIMII KOJJaHy apKbUIbl TaOuFar, JICHCAYIBIK,
OMOJIOTHSUTBIK KYHIBUTBIKTAPIBI, OMOIOTHSUITBIK OUTIMTI KaMTHab! [12].

"buonorus" oky Oarmapnamackl — OHONOTHUSHBIH  Heri3ri (ipremi) FBUIBIMHU
TYKBIPBIMJIAMATAPBIHBIH JKYHeci, apHailbl TaHJaidFaH, JAUJAKTUKAIBIK TYPFBIIAH OHJIENTCH,
Oenrimi Oip peTHeH OpHaJNACTHIPBUIFaH, JOTMKAJIBIK PETTUNIKIEH JaMblFaH >XoHe ojap Oip-
OipiMeH OailnaHbIcThl. ¥FBIMIAPIBIH OYKUT Kyieci oKy OarnapiaMachlHla KepiHIC TabaTbiH
FBUIBIM  HETI3NepiMeH aHbIKTananbl. OnapAplH  imiHAE: OOTAHUKANBIK, OHOJOTHUSIIBIK,
OKOJIOTHSUIBIK, SBOJIOIUSIIBIK, MOP(OIOTHSIIBIK, aHATOMUSUIBIK, (H3HOIOTHSIBIK, KYHEIiK,
IUTOJIOTUSJIBIK, TEHETHUKAJBIK, OHTOTCHETHKANbIK, SKOJIOTHSIIBIK, KYPBUIBIMJIBIK JEHreinep,
COHJIali-aK KoJIJaHOasbl (aybUIIapyalllbUIbIK, OMOTEXHOIOTHSIIBIK )KOHE THTUEHAIIBIK).

TyxbIpbiMIamMa-0ya 3aTTapAblH, HAKThl Q€M KYObUIBICTAPBIHBIH JKalIlbl MAaHbI3/bI
OenruiepiH OUIAIPETIH aJaMHBIH OMlay HbICaHbl. AJlaM YFbIMAApMEH oOinaiiabl. ¥FbeIMIap
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OUTIMHIH JKanmblIanFaH (GopMacsl OOk TaObLIAAbI KOHE COHBIMEH Oipre ojap OHWOIOTHUSHBI
urepy mpotiecinae 6iiM anymsUIapabIH oitnay hopmace! 0obin Tadbutaas [13].

Buonorus moHiHIH Ma3MyHBIH 3epTTey/iH OackiHaH Oacrtam OiLTiM amymbUIap KopLiaraH
Tipl onemre, TaOMFaTKa JEreH Ke3KapacTaplblH FbUIBIMH >KYHMECIMEH TaHbICAAbl, FBUIBIMU
JTYHHETAaHBIMHBIH HETI3iH Kamaiapl. COHABIKTAaH OHOJIOTHS OKBITYIIBICHIHA JTYHUETAHBIMIIBIK
MaHBI3AbUIBIFBl  Typajbl FBUIBIMM OUTIM KYHeClH aHBIKTay, FbUIBIMH JYHHETaHBIMHBIH
KAJIBIITACYBIHBIH MEJarOTUKAJIBIK IAPTTaphl MEH HETI3T1 Ke3eHIePiH aHbIKTAY, OHBIH KAJIBINITACY
JICHIeiiH Oaraay/IblH JMarHOCTHKAIIBIK dICTEPIH Urepy oTe MaHbI3AbI [14].

B.E. Paiixos, H. M. Bep3wun, u. /1. 3sepes, . U. Tpaiitak, B. H. Makcumona, B. II.
Conomun, b. J[. Komuccapos, A.H. 3axneoOnsiii, B. B. Hukomuna, u. H. [lonomapena, O.I.
Poromas, u. JI. AunpeeBa xoHe Oackanap. 40 *KbUIIaH acTaM yakbIT OypbiH H. M. Bepsunun
xoHe B. M. Kopcynckas OuniM  agymibUIapAblH — TYHHETAHBIMBIH — KaJIBIITACTHIPYIaFbl
OMONOTUSIBIK OUTIMHIH pPOJIH KepceTe OTBHIPHIN, OHOJOTUsS IOH pETiHAE MaTepUAINCTIK
QYHHETAaHBIM/IBI JIaMBITYy YIIiH €peKIille MOHTe M€ Jel >Ka3/bl, OWTKEeHI OHBIH MaTepuaibl
Oaiikayra OoJyiamel koHE OalikanraH (akTuiep MEH KyOBUIBICTapFa HETI3JENIeH JIOTHKAIBIK
TYKBIpBIMAApABl KaxeT ereni. "buonorus" oky OarmapiaMachiHAa *KapaTbUIBICTaHy OLUTIMIHIH
JamMybl ceOenTik OaiylaHBICTAp/Abl, JIOTHMKAHBI, CANBICTBIPYJIAp MEH JOJCNIepai anryMeH
KapanaibIMHaH Kypaenire neiin xkypeai. JKabaiibl TaOUFATTHIH KacHeTTepl Typajbl ajaFaH OiliMm,
OiiM anmymislIapra JYHUETaHBIMFA OKeNeTiH Oenrimi Oip maesmapsl, KYHIBUIBIK Oarmaapiapbl
MEH Ke3KapacTapblH TYCIHyre XoHe KaObUigayra KeMmekTecedl. bysn OuTiM  amylIbIHBIH
IIBIHABIKKA JIETeH KO3KapachlH OUIMIPEeTiH, OHBI 63 Ke3KapacTapblHa, WISsIapbl MeEH
KaruJalapblHa COllKec opeKeT eTyre UTepPMEIeHTIH JYHUETaHBIMABIK CeHiMIep. JlyHueTaHbIM/IbI
KAJIBIITACTBIPYIBIH MaHBI3BI JJIEMEHTI — OUIIM amylmIbIHBIH TYMAHUCTIK JYHHUCTAHBIMBIH
JaMBITy, OJI ILIOFBIpJAHFaH TYpAE aJaMfa JIereH KYHJIBUIBIKTBI KepceTeldi. JlyHHeTaHbIMHBIH
KaJIBIITACYBl TIYHHETAaHBIM/IBIK O17TiM/Ii alTyFa FaHa eMec, COHBIMEH Oipre ©3iHiH iIIKi YCTaHBIMBIH
JKOHE HAKTBI dJIEMIe JIETeH KO3KapachlH KAIBINTACTHIPYFa OaillaHbICTHI.

Buonorusinbik 611iM Ma3MyHBI KelleCi JYHHUETaHBIMIBIK HUICsIIapabl KAMTYBI KEpeK: Tipi
TaOMFATTBIH JKYHENl jKOHE KON JCHTeWIl YHBIMbI, OUONOTHSUIBIK >KYHEeNepHaiH TYTaCTBIFbI,
OJIapJbIH KYPBUIBIMBI MeH (DYHKIMSACHIHBIH ©3apa OaiJlaHBIChl, ajJaM MEH TaOWFaTThIH
HBOJIIOLIMSICHI, OPTraHUKAJBIK OJIEMHIH DSBOJIONUACHL, Tipl >KYHeNnepliH allbIKTHIFbI, TaOuFu
opTaMeH JWHAMMKAaIbIK OalllaHbic, Tipl JKyHenepaiH e31H-e31 perTeyl JKOHE ©31H-031
YUBIMIACTBIPYBI, KYOBUIBICTApABIH KE3EeHIUTIr. TaOufar, Tipi TaOUFaTTarbl Kapama-Kapchl
nporecTep MeH KyObLIbICTap IbIH OipJriri Typais [15].

Xorapeiia kepcerirenzei, Ouonor OUTIM adyIbUIAPJIBIH FBUIBIMH JTYHHETaHBIMBI
HIETE/IIK JKOHE OTaHJBIK FaibIMIap €HOEKTepiHAe TalKblIaHFaH. FaipiMpapablH KenTipreH
JolieKTeMenepiHe CylieHe OTBIPBIN, MbIHAal TY)KBIpbIMAaMa KenTipyre Oonaapl. bimiM amyrisl
KOO-nna, 6azanbik 61IIMMEH KaTap, FEUIBIMU JIyHUETAHBIMBI, )KEKe MHTEIJIEKTIC1 KaJIbINTaCKaH
MamaH OOJBIN HIBIFaAbI, OyJ JIereHiMi3, FhUIBIMHU Oiflay KaOieTi KalmblTacKaH TYJIFa, Kelep
OCKEJICH YPIAKTHIH J1a FEUTBIM KOKKHETIH KaJbIIITaCThIpa ajlaibl ITCH CO3.

3eprrey amicremeci. 3eprrey skcrnepuMenTiHe KopkbiT Ata areiHgarbl Kei3puiopnaa
yauBepcuteTi, JKapaTbuibicTaHy — (dakynbTeTi, Ouosorus, reorpadus KOHE ~ XUMHUS
kKadenpachblHbIH, OHOJOTHS TOHI MaMaHABIFBIHBIH | Kypc OUTIM amymibuiapbl  KaTHICTHI.
Karsicymsinap cansl — 25. Cayannama 10 cypakraH Typasl.

3eptTey omicremeci 3 Ke3eH i KaMTH/IbL:

- AHBIKTaylIbl K€3€H;

- Kaneimracteipy ke3eHi;

- Bakpinay, sFHH 3epTTeY KYMBICBIHBIH HOTHKECIH TeKCepy Ke3eHi.

3epTTey OMICTEMECIHIH aHBIKTAyIIbl Ke3eHiHAe cayanHama anbiHAbl. CayanHama
Hotmkeci  b.I."Memepsko mikanaceiMen aublkTangel. byn KOO OuniM  anymbuiapbIHbIH
FBUTBIMU JYHUETAHBIMBIHBIH KaJIBIIITACY JCHTeHiH aHBIKTayFa OaFbITTANIFaH.

CayanmHaMaHBIH MEXeJIK KOpCeTKIIIKIIITEePi:
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Maxkcumanabl )ofaprbl kepcetkim — 33-40 Ga;

Kakcer kepcetkinn — 25-32 6am;

Kanarartanasipapibik kepcerkim — 17-24 6ann;

Temen kepcetkimnt — 9-16 6a;

OTe TomeH kepcetkim — 0-8 Gas.

Kanbinracteipy Ke3eHiHzme Owosorus OuriM Oepy Oarmapiamachl OoifbIHINA, OipHele
TaKBIPBII asICHIH/IA A9pic cabaKTaphl, 3epTXaHANIBIK KYMBICTAp KYPIi3iii.

bakputay ke3eHiHae 2-1111 peTTiK cayalHaMma >KYpri3iiii.

Cayamnama cypakTapbl TOMEHICTICH:

1. buonorusiHeI OKBITY/Ia TYHUETAHBIM TYPaJIbl TYCIHITIHI3 Oap ma?

2. bruonorus FeUTBIMBIHBIH TYTIKUTIKTI MaKcaThl KaHgai?

3. BruoNOTHsIHBIH Kaii callacChIMEH FhIIBIMH 3€PTTEY JKYMBICHIH JKacay KbI3bIKThIPa/IbI?

4. FputblMu 3epTTeY KYMBICHI JIeTeHIMi3 He?

5. KOO neiiin KaHaail OMOJIOTHSIIBIK 3€PTTEY KYMBICBIMEH aliHAJIBICTBIHBI3?

6. FeutbIMU 3epTTEY )KYMBICHIMEH alfHAIBICY OaphICBIHA KeACPriiep TYbIHIAAb Ma?

7. buonorusHel OKbITYJa AYHUETaHBIM TYCIHITIHIH KaJlbINTacyblHa KaHaai (axTopriap
acep eremi?

8. bounamrakra Owosorus OarbIThIHAA, ©3 FBUIBIMH JIYHHETAaHBIMBI3JBI aAPTTHIPY
MaKCaThIHJIa KaHal )KyMBICTap xacap eaiHi3?

9. buonorusiHpl OKBITY/1a AYHUETAHBIM TYCIHITIHIH KaHIIAJIBIKTHI MaHbI3bI Oap?

10. bonamak 6woJ0or MamMaH peTiHae OUOoJIOT OLTIM amyIIbIIaPIbIH OHOJIOTUSHEI OKBITY/Ia
FBUIBIMHM JIYHHETAHBIMBIH KAJIBINITACTHIPY YILIIH OKBITYIBIH KaHIAH oIic-TOCULACPIH KOJIIaHap
eiHI3 HeMece KOJIaHFaH JIYPHIC JIET eCenTenci3?

3epTTey HITHIKeEPI KIHe oJ1apabl TanaKbLIay. CayanrHamara (OIpoc) KaThICKaH Oi1iM
ATYIIBUTAPBIH JKayan 0epy KOPBITBIH/IBICH OOMBIHIIA MBIHA/IAl HOTHYKETE KOJI )KETKI3IK:

MaxkcuMaabl K0Faprbl KepceeTkinn — 4 0imim anymbi(33-40 6am; 16%)

XKakcbr kepceTkim —6 6imim amymsl ( 25-32 6amr; 24%)

KanaraTtanasipapiblk kepcetkii —6 0inim anymisl ( 17-24; 24%)

Temen kepcetkim — 7 OutiM amymisl (9-16 6am; 28%)

OTte TomeH kopceTkim —2 6imim anymisl ( 0-8 6amr; 8%) (Cypert.1).

CayajiHaMa HOTHKECiHIH MAWBI3IBIK KOPCeTKIli

30
25
20
15
10

o

1-Cypert — CayaninaMa HOTH:KeCiHIH TuarpaMMajarbl KepiHici
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KansinTactelpy ke3eHiHae Ouosorusi OuniM Oepy Oarnmapiamachkl OoifblHINIA, OipHeIe
TaKBIPBIN ASCBIHJA Jopic cabakTapbl, 3epTXaHAIBIK JKYMBICTap Kyprizinmi. JKypriziiaren
KYMBICTap HOTHKECIH aHBIKTAay MAKCAThIH/Ia €KIHIIII PETTIK cayalHama ajJbIHIbI.

Cayannamara (ompoc) KaTbICKaH OiTiM amymbuIapAblH JKayanm Oepy KOPBITHIHABICHI
OOMBIHIIIA MBIHAIAN HOTHIKETE KO KETKIZIIK:

MaxkcuMansl skoraprbl kepceTkim — 10 6imim anymisi(33-40 6amt; 40%)

JKakcol kepcetkimn —6 6iiM amymisl ( 25-32 6amr; 24%)

Kanararranasipapiibik KepceTkimn —5 0ixim amymsl ( 17-24; 20%)

Temen kepcetkimr — 4 6iimM anymisl (9-16 6amt; 16%)

Ote TomeH kopcetkim — 0. (CypeT.2).

CayajqHaMa HOTHKECiHIH MAHBI3ABIK KOPCeTKIli
45
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MaKCI/IMaJUII)I JKOFrapbLKaKChl KaHaraTTaHapJIblIK TOMCH

(2}

2-Cypet — CayanHamMa HITHKeCiHIH quarpaMmManarbl KepiHici

CayanHama HOTHXKECIHZAE, OLTIM alyIIbUIapJblH FBUIBIMU JYHHETaHBIM Typaslbl TYCIHIK
KAJIBIITACKAH/IBIFBIH KOpyre OoJiafbl OHE KbI3bIFYIIBUIBIKTAPBIHBIH Ja Oap eKeHAIrH aifta
KETKEH JKOH. AHBIKTAayIIbl >XoHE OaKbulay KE3€eHIHJE >XYPri3UIreH cayajlHamap HOTHXKeCl
apacelHAa OH aWbBIPMANIBLUIBIKTAp OaiKamapl. biriM amymsiiapAblH FRUIBIME JTyHHETaHBIMBIH
KaJIBIITACTBIPYABIH JKOFapbl JKOHE JKaKChl JEHreili Oap CTyIeHTTep CaHbl apTKaHBIH Kepyre
6omanel. Onman opi apTTHIPY MakKcaTbIHAa, OoJyaliaKk MaMaHAap Jaaspiayna, OJapAblH FhUIBIMU
oiiyay KaOUIeTiH, FhUIBIMU JYHUETaHBIMBIH apTThIPy MAaKCaThIH/A, aJIbIMEH MaMaH/IbIKKA JIeTeH
KBI3BIFYIIBUTBIFBIH OATY, 1IIKi )KaH JYHHECIHAET1 KYHIBUIBIKTapAbl €CKEPe OTBIPHIN, 3ePTTEyMEH
allHaJIBICKBICHI KEJIETIH apMaHJapblH OPbIHJAQy MaKcaThlHAa TYpJi OarblT Oepyimi3 KakeT. by
perre KOO OKBITYyIIBI-TIpOQeCcCOpTapbIHBIH FRUIBIMU TOTEHIHAIBI KOFAPFBI KypaMbl MEH OKY
OPHBIHBIH MaTepHajIbIK 0a3aChIHBIH POJIi OpacaH 30p.

KopsbiThinabl. PrutbiMu TyHUETAHBIMBI KEH, OUTIMII amaMmuap o3 OumiMaepiH Keseci
ypriakka Oepinm faHa KoiiMail, onapIbl eMmipAe KojjaHa Oulyi, TEOpUsSHBI NpPaKTHKaMEH
OailnaHbICThIpa 0Lyl XKoHE eMipJeri KUbIHBIKTapbl )KeHUIIETYy1 Kepek. bi3 3epTTeyiMisre Heri3
eTin ajFaH OUTIM aldyIIbUIAPJBIH FHUIBIMU JYHUETAHBIMBIH KaJIbIIITACTBIPY MAOCENIECIH capanTait
KeJie TOMEHIET1/Iel KOPBITHIH/IbI )KacaliMBbI3.

1.lyHueranblM TYCiHIri OOHBIHINA (QUIOCOPUSIIBIK, MEJAaroruKaibIK, MCHUXOJIOTHSIIBIK
eHOeKTep KaH-)KAKThI TaJIaH/Ibl.
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2.buonorus 6inmiMm Oepy OarmapiaMackl OOWBIHINA OUTIM amymIBUIAPABIH  FHUTBIMU
JTYHUETAHBIMBIH KAaJBINTACTHIPY MAaKCaThIHIA TYPJi FBUIBIMH-TCOPUSUIBIK JKOHE OiCTEMEITiK
oneOueTTep TalJaH/Ibl.

3. 6B01517-biniMm anymbutapra OSKYPri3uireH 3epTTey OapbIChIHIA, AaHBIKTAYIIbI
KE3CHIH/IC cayaJlHaMa aJIbIHBII, OJIAPABIH FHUIBIMHU JYHUETAHBIM JICHTCHiH aHBIKTAIBIK. Keneci
KaJIBINTACTBIPY KE3€HiHJe, OIipHEIIe TaKbIPhI asChlHAA Jopic cabaKTapbl, 3epTXaHAJbBIK
KYMBICTap XKYpriziunai. JKypriziareH myMbIcTap HOTH)KECIH aHBIKTAay MaKCaThIHAA €KIHII PETTIK
cayaJlHaMa aJibIH/Ibl. Y IIHII, 0aKblIay KE3CHIHIE 3ePTTCYAIH HOTH)KECIH TEKCEPIIK.

4. bactankbl aHBIKTAyIIbl KE3€HIEe MAKCHUMAJJIbI )KOFAPFhl KOPCETKII KOPCETKEH OuTiM
alymbuiap, oKammel  OuTiM  amymsiapAaslH - 16%-bIH,  Kypaca, SKYpri3uireH — 3epTTey
YKYMBICTapbIHBIH HOTHXKECiHAE Oy KepceTkim 24%-Fa apTThl, all TOMeH KepceTkim 28%-1aH,
16%-ra azaliraHaBIFBIH OalKaIbIK. OTEe TOMEH KOPCETKII aHBIKTAaYIIbl Ke3eHae 8%-abl Kypaca,
eKIHIII PEeTTIK cayalHaMaaa OyJl KOPCETKILITIH MYJIEM >KONBUTFaHIBIFBIH KOpyre 00 Ibl.

5.KypriziireH 3epTTey KYMBICBIHBIH HOTIDKECIHAE, OLIIM alylmibUIapAblH FhUIBIMHU
JQYHHETAaHBIM TYpaibl TYCIHIK KaJbIITACKAHIBIFBIH, FHUIBIMFA JETEH KbhI3bIFYIIBUTBIKTAPBIHBIH
apTKaHIBIFBIH OalKajblK. bBiliM anymbuiapslH FRUIBIME JIyHUETaHBIMBIH KaJIBIITACTHIPYIbIH
YKOFapBI J)KOHE KAKCHI JICHT el 0ap CTYJACHTTEP CaHbl apTKAHBIH KOpyre 00Ia b,

6B01517-buonorus 6inim Oepy Oarmapiamachkl OoibIHIIA OLTIM amylIBIIAPBIH FHUTBIMU
JTYHHETaHBIMBIH KAJIBIITACTBIPY MaKCaTBhIHIA, AJIBIMEH Kadeapa ik Typii KypcTap eTKi3y,
OHJIa TYPJ 9iC-TOCUIAEp KOJIJaHy, FHUIBIMH KoOamap YHBIMOACTBIPY, COJ apKbUIbl, OLTiM
QTYIIBUTAPABIH FBUIBIMFA JIETCH KBI3BIFYIIBUIBIKTAPEIH apTThipa OLICEK, OojaliaK FhUIBIMU
JYHUETAHBIMBI KaJIBINITACKaH, Oocekere KaOUIeTTI »Kac MaMaH JaspialThIHBIMBI3Fa CEHIMIMI3
MO
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OCHOBbBI @OPMHUPOBAHUSA HAYYHOI'O MUPOBO33PEHUSA OBYUYAIOIIUXCSA
MO OBPA3OBATEJBHOM ITPOTPAMME BHOJIOT A — 6B01517

Amup V. K., maructpant 2-ro kypca
Kypmano6aes P. X., k. 6.H, acconuupoBaHHEIi podeccop
H36acaposa K. XK., MarucTp OMOJIOTHH, CTAPIITHI TIPEIIOAaBaATETh

Keizvinopounckuii ynusepcumem umenu Kopkoim Ama,e Koisvinopoa, Pecnyoniuxa Kaszaxcman

AnHoTtamus. B craTthe mOApOOHO paccka3blBaeTCs O TOJATOTOBKE CIICIUAIMCTOB B CHUCTEME
o0miero o0pa3oBaHMs, a MMEHHO B By3aX C IIUPOKAM KPYrOo30pPOM, BBICOKMM HWHTEIUICKTYAIbHBIM
MOTEHIIMAIOM. 3a TepuoJl OOy4YeHHS B By3€ OMNpPENENSIeTCS IEJIOCTHOE IIMYHOCTHOE (opMHpoBaHHE
o0yyaromerocs, MoACTPAaUBAETCS MO/ MPOLIECC HAYYHOTO MHPOBO33peHus. Ha ocHOBe aHanmu3a Hay4yHOUH
JUTEpATypbl  JTAeTCsl  COJEpKaTelIbHAs — XapaKTePUCTUKA Tpoliecca (QOPMHUPOBAHHUS  HAYYHOTO
MUPOBO33pEHHST 00YYArOIIErocs, MPUBOJATCS PAa3IUYHBIC OINpE/CICHUs TepMHHA. B cTaThe MoapoOHO
paccMaTpuBaeTcs TIPUHIIHIT (dbopMupoBaHUsI [IEHHOCTHO-UHTEJIEKTYIbHOTO OTHOIIICHUS
oOyyaromerocs-onosora K HaydyHOMy MHpPOBO33peHHI0. OHa CBsi3aHa C YCIOBUSMH OOYUYCHHS, THIIOM
JTUYHOCTHOTO OBJIQJICHUS, BOCITUTAHUEM COLMALHO 3perioi THYHOCTH. B cTaThe paccMaTpuBaeTcsl poib
OMOJIOTUYECKOW HAayKM B CHCTEME HayK, aHaIM3UpyeTcs pollb OHONOTHH B (HOpMUpOBaHUU
MHUPOBO33pEHUsI JTUYHOCTU. [Ipoiiecc HAydYHOrO MHPOBO33PCHHUS B TOJIHONH MEpe paccMaTpUBAETCS Kak
JICATEIILHOCTh BYy30BCKOro 0Opa3oBanus. [IpuBoAsITCS pa3iuyHble ONpPENeICHUs TePMUHOB. BiusHnue Ha
MPOIIECChl PAa3BUTUS HAYYHOTO MHPOBO33PCHHUS OOYYAIOIIErocs YETKO OTPAKaeTCs KakK 3HAYUMOCTD
KyJ'IBTypHO-TBOp‘ICCKOﬁ JACATCIIBHOCTU BYy3a. B cratbe MMpEeACTAaBJICHBI PAa3JIMYHBIC (l)OpMBI, METOAbI U
CpeZCcTBa, HaNpaBJICHHbIE Ha 00YYarOIUXCs, 00IaJaroUX [eT0CTHRIM MUPOBO33peHueM. Porb mpornecca
JUYHOCTHOTO Pa3BUTHS, a Takke (POPMUPOBAHUS HAYYHOTO MUPOBO33PCHUS O0YUAIOIIUXCS B YCIOBHAX
YHHUBEPCUTETA ONPECSIeTCs] OCOOCHHO.

Knwouesvie cnosa: Ilosnanue, Hnayumoe Mupogosspenue, @OYHKYUU MUPOBO33PEHUs, VPOBHU
MUPOBO33PEHUSL, YEHHOCMU, OUOIO2UYECKIUe HAYKU.

FUNDAMENTALS OF THE FORMATION OF THE SCIENTIFIC WORLDVIEW OF
STUDENTS IN THE EDUCATIONAL PROGRAM BIOLOGY - 6B01507

Amir U. K., 2nd year master's student
Kurmanbayev R. H., candidate of biological sciences, associate professor
Izbasarova Zh.Zh., master of biology, senior lecturer

Kyzylorda University named after Korkyt Ata, Kyzylord city, Republic of Kazakhstan

Annotation. The article describes in detail the training of specialists in the system of general
education, namely in universities with a broad outlook, high intellectual potential. During the period of
study at the university, the integral personal formation of the student is determined, adapts to the process
of scientific worldview. Based on the analysis of scientific literature, a meaningful characteristic of the
process of forming a student's scientific worldview is given, various definitions of the term are given. The
article discusses in detail the principle of the formation of the value-intellectual attitude of the student-
biologist to the scientific worldview. It is connected with the conditions of learning, the type of personal
mastery, the upbringing of a socially mature personality. The article examines the role of biological
science in the system of sciences, analyzes the role of biology in the formation of a person's worldview.
The process of scientific worldview is fully considered as the activity of university education. Various
definitions of terms are given. The influence on the development of the student's scientific worldview is
clearly reflected as the significance of the cultural and creative activity of the university. The article
presents various forms, methods and means aimed at students with a holistic worldview. The role of the
process of personal development, as well as the formation of the scientific worldview of students in the
conditions of the university is determined especially.

Key words: cognition, scientific worldview, worldview functions, worldview levels, values,
biological sciences.
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Anmamunckuil yHugepcumem sHepeemukuy u ceasu umenu I ymapbexa Jlayxeesa, 2.Animamei,
Pecnybnuxa Kazaxcman

AnHoramus. VccrnenoBaHo BIMSHUE WHTHOWTOPOB KOHTAKTHOTO THIA — HUTPUTA HATPUS U
MOJIMO/IaTa HATPUS HAa CKOPOCTh M XapaKTep KOPPO3UHU YIIICPOIUCTHIX CTalle B MHHEPaIN30BaHHOU
OXJIOKJIAIOIICH BOJE CHUCTEM OOOPOTHOTO BOJOCHAOKeHUWs. Iloka3aHO, YTO HUTPUT HATPHS SIBIIICTCS
aKTUBHBIM HHTHONTOpOM Tipy KoHIeHTpamusax 400-500 mr/m.

HoBeIM moaxomoM B pemieHHH 3aqadd 3allUTHl METAIUIMYECKHUX KOHCTPYKIMH SBISIETCS
MPUMEHECHUE CMECH HUTPHUTA HATpUsA W MOJUOJaTa HATPUs B KAYSCTBE O3KOJOTHYECKH YHCTOTO
oecdochaTHOoro MHrUHOMTOPA KOPPo3uu. MoIUOIAT HATPUS MCIIOJIB30BANICS JJIs CHUXKCHHS TOKCHYHOCTH
KOHIICHTpAIlMH HHUTPHUT-UOHOB. VccnemoBaHWe TPOBOIMIIOCH JJIS HHU3KOYTIIEPOJIUCTOM CTamu B
Pa3IMUHBIX CMECAX HUTPUTOB M MOJIMOAaToB. [1o pe3ynbraTtaM 3JIEKTPOXUMHUYECKUX HUCCIICIOBAHUN ObLT
OTIpeJIeICH XapakTep pa3pylIeHus, MOKa3aTelh CKOPOCTH KOPPO3HH, TTOKA3aTeh MOTEHITHAaIa KOPPO3HH,
MOKAa3aTeNlb  COMPOTHUBIICHHWE TOJSAPU3AIUHN, TPONEHT JPQPEKTUBHOCTH 3aIIUTBI OT KOPPO3HH.
HccnenoBanne moka3ano, 4TO CMeCh HUTPUTAa M MONHOAAaTa ¢ COOTHOIIEHHEM 3:2 CHU3WIA CKOPOCTh
KOPPO3UH CUCTEMbBI OXJIAXKIAMOIIEH BOJBI JO MUHUMaIbHOTO 3HaueHus 0,0028 MM/Toj1 110 CpaBHEHUIO C
JIPYTHMH CMECSIMH.

Knrouegvle cnoea: 600HO-Xxumuyeckuii pexcum, 0060pOmMHAs cCUCMeEMA OXIANCOEHUsl, KOppOo3us,
unaubumop

BBenenne. B Hacrosiiee Bpemsi OOJBIIMHCTBO OTPACeil MPOMBIIIJIEHHOCTH HYKJIAIOTCS
B CHCTEMax OXJIAXJAIOWIEH BOJBI Ui PA3IMYHBIX MpoueccoB. CHUCTEMBI BOASHOTO OXJIAXKICHUS
COZIepKaT METAJIbl U CIUIaBbl, KOTOPBIE COCTABIISIIOT BAXKHEHIIYIO I'PYIIY KOHCTPYKIMOHHBIX
matepuanoB. CHCTEMBl OXJAXKICHUS COJEPKAT HECKOJbKO THUIIOB METaUIOB, BKIIOYAs
YIIEPOAUCTYIO CTallb, HEP)KABEIOIIYIO CTallb, OLMHKOBAHHYK) CTallb, HU3KOYIJTIEPOAHUCTYIO
CTaJlb, MEJHbIE CIIIaBbl. Takue KOHCTPYKLUMOHHBIE MaTepHallbl MOTYT 00€CIeUUTh 0XKHUIAeMYIO
MPOJOKUTEIBHOCTh JIKCIUTyaTalluu CUCTeM oxJjaxjaeHus 20 ner u Oosiee Mpu HPaBUIBHBIX
oOpamenusax [1]. B panHoi paboTe A HCCIEIOBAaHUS KOPPO3HMOHHOW aKTHBHOCTH
UCTIOJIb30BATMCh 00PA3Ibl U3 HU3KOYTJIEPOAUCTON CTalu.

[Tpon3BOAUTENFHOCTE TPAJUPEH CHIDKACTCS H3-3a TaKUX MpoOsieM, Kak HaKuIH,
Koppo3uu u OuooOpactanus. Ilockonbky Boja SBISETCS MNPEANOYTHUTENHHO HCIOIb3yeMOM
OXJIXKIAKOMWEN JKUIKOCTBIO I YMEHBIICHHUS HEKEIATEJbHOIO TeIUla OT IIOBEPXHOCTEH
TeIUIonepelaul, CUCTEMbl OYEHb IMOJBEPKEHbl OOpAa30BaHHIO HAKUIU M KOPPO3UM H3-3a HUX
TEpMOJIMHAMHYECKOW HecTabuiabHOCTH. IlpucyrcTBHE 00IIero KoluyecTBa PacTBOPEHHBIX
TBEP/BIX BEIIECTB, OOILIEro KOJMYECTBAa B3BEUICHHBIX TBEPJBIX YACTHIl, OOILIEH MKECTKOCTH,
pPacTBOPEHHBIX Ta30B U MUKPOOPTaHU3MOB SIBJISIETCS IPUYMHOM BBIICYTIOMSHYTBIX MTpodiieM [2].
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XUMHUECKash KPUCTAUIM3ALMs HUrpaeT >KU3HEHHO BAXHYIO pPOJb B OOPa30BaHUHM HAKHUIIH.
Hyxkneanust nHUIMUpPYETCsl, KOTAa KOHLEHTPALUs PACTBOPEHHOTO BEIIECTBA MPEBHINACT TOUKY
HACBHIIIEHUS U TMPUBOJUT K MEPEHACHIICHUIO. JTO MPOUCXOAMUT TOJIBKO MPH BHICOKOM YPOBHE
nepeHachimenus [3]. OTu npobieMbl UMEIOT OO0JBbIIOE YKOHOMHYECKOE BIHMSHUE, TaK KaK OHH
CBSI3aHBI C U3HOCOM METAJUINYECKOH MOBEPXHOCTH U MOTEPEH CIOCOOHOCTH TETII0O00MEHa.

Hcnonp3zoBanue  QocdopopraHnyeckux HMHTHOMTOPOB  COKpamlaeTcs H3-3a  HX
TOKCHYECKOTO BO3JCHCTBHS HA BOJHYIO M JpPYryl0 >KUBHOCTh. ClemoBaTeibHO, TEKyIIas
TEHJCHLUS K MPUMEHEHUIO HHIMOUTOPOB 3aKII0YAETCS B UCIIOJIB30BAHUH 00JIee SKOJIOTHUECKH
YUCTBIX HMHTHOMTOPOB, HE coaepkammx (ocdaroB, TakuX KaK THAPOIM30BAHHBIN
HOJIMMAJICHHOBBIN aHTUAPH], CHHEPTUCT, MOJIMOAT, KApOOHOBBIE KHUCIIOTHI.

Matepuaiabl M MeTOAbl Hccael0BaHMA. J[Is pemieHus 3TUX NpoOiIeM ciexyer
UCIIONIb30BAaTh WHTEHCHBHBIE MPOrpaMMbl 00pabOTKM OXJIaXKAAIoIIeil BOJbI, HAIpaBJICHHBIC HA
00pBrOY C OTIIOKEHUSAMH OOpacTaHusi, 00pa3oBaHUEM HAKUIU, KOPPO3HUH, IyTeM JOOABJICHUS B
BOJY pa3IMYHBIX XMMHYECKMX BemlecTB. CHCTEMBI BOJSHOTO OXJAXIEHHS B aHAdPOOHBIX
YCIIOBUSIX BBI3BIBAIOT MUKpOOHOJIOrHUYEcKyto Koppo3uto npu pH=5-9 u temneparype 10-50°C
[4]. Ho xoppo3ust B a3pOOHBIX YCIIOBHSAX MPUBOAMT K OOPAa30BAaHHIO KHCIOTHBIX METAaOOIUTOB
[5]. MHOTHE UHTUOUTOPBI ¥ OMOIHIBI UCTIONB30BAINCH B CUCTEMAaX BOJSHOTO OXJIAXKICHUS IS
pelieHus STHX IpobieM [6].

A

Pucynok 2 — IlppuHnunuaasHas cxema
padouero 1eKTpoaa
1 - mnactukoBas TpyOka
2 - Me/IHas IPOBOJIOKA
3 - BIOKCHHAS CMOJIa
4 - HU3KOYTJIEPOAUCTAS CTAJIb

Pucynoxk 1 — U3o00paxeHnune ycTaHOBKHU
JIEKTPOXUMHUYECKOIr0 IKCIIEPUMEHTA

ONEKTPOXUMHUYECKUI JKCIIEPUMEHT MPOBEACH HA DKCIEPUMEHTAIBHON YCTaHOBKE, T
OCHOBHBIM 3JIEMEHTOM BBICTYNAET TPEXAJIEKTPOJHAs IMIIMHApUYEecKas suelika. OOblyHas
TPEXdIEKTPOAHAs IMIMHApUYecKas suelika u3 crekia oovemom 1,0 11, comepkamias oOpaser,
MPOTUBOZJIEKTPO (JIJIs1 TMOJa4 TOoKa) U OokoBoe Tuiedo (kammusip JIyrruHa), yaepskuBaroiee
COOTBETCTBYIOIIUI JIEKTPOJ CpaBHEHUS (MCIOIb3yEMBbIH I N3MEPEHUS KOHTPOJIS ITOTEHIIM AN
oOpa3ia). DJeKTpoJ CpaBHEHMs: POJb 3JEKTPOAA CPaBHEHHS 3aKIJIOYaeTcsl B OOecreueHuu
(UKCUPOBAHHOTO MOTEHIMANa, KOTOPBIH HE MEHSAETCS BO BpPEMS SKCIIEPHUMEHTOB. DJEKTPOJ
CpPaBHEHMsI MPEJCTABIIT cOOON HACBHIIICHHYIO KalOMelb, KOTOPYIO OYMIIAIM Tepel] KaXAbIM
HKCIEPUMEHTOM, UYTOOBI HM30€XaTh 3arps3HeHUs WHruOuTopoM. OH OBUI OYMILEH CHApYXU
JUCTWITMPOBAHHOW BOJOW M BBICYIIEH MATKoM Oymaroil. BcrmomoraTenbHbIN 3IIEKTpon
(MPOTUBO3JIEKTPON): 3aaua MPOTHUBOIIEKTPOJA - MOJIaBaTh TOK, HEOOXOMUMBIN Ui pabodero
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aNIeKTposa, 6e3 orpaHUYeHHUs U3MEPSIeMOro OTKJIMKA sueiku. BcrmomoraTenbHBIM 3IEKTPOAOM
OBLJT TUIATUHOBBIN 37eKTpoA. Ilepen KaxabIM SKCIIEPUMEHTOM €r0 OYHINATN AUCTUIUITUPOBAHHON
BOJIOM, 00€3KUpPUBAIM STAHOJIOM, CHOBA IMPOMBIBATH IUCTHUIMPOBAHHON BOJOW M CYLIMIH
MATKOW Oymaroi.

Hunmunapudeckre oOpas3ipl UIMHON mpuMepHO | CM BBIpe3asid M3 CEKLIUH CTEpXKHS U3
MATKOM ctanmu auamerpoM 1 cM. UToObl 00ecneunTh 3MEKTPUYECKOE COEAMHEHHE, K OJHOMY
KOHI[y TOYEYHON CBApKH MPUBAPHBAIA MEIHYIO TPOBOJIOKY MOAXOAsAIeH IiuHBL [Lmomans
MOTIEPEYHOTI0 CEYEeHHMs Kaxkaoro oOpasma coctaBiser 0,785 oM’ [ToBepxHOCTH 000MX
0o0pe3aHHBIX KOHIIOB W KOpIlyca OBLIM CIIErKa OTIOJUPOBAHBI, YTOOBI yIAIHTHh CJIEIbI
3arpsi3HEHUI U JOOUTHCS TOBOJIBHO POBHOM MOBEPXHOCTH HAa 000UX OOpE3aHHBIX KpasXx, 3aTEM
BBIpE3aHHBIE O00pa3ipl obOezkupuan B cnupre. OOpaboTka MOBEPXHOCTH MPOBOAMIACH
HEIMOCPEICTBEHHO Mepe KX IbIM SKCIIEPUMEHTOM 0 KOPPO3UOHHBIM UCTIBITAHUSIM.

DNEKTPOXUMHUYECKHE UCIBITAHUS, TaKHMe KaK W3MEPEHHUsS IMOTCHIMala KOPPO3HUH,
MOTEHLMOJANHAMUYECKOTO U TOJSIPU3ALMOHHOTO COMPOTUBIEHUS, OBUIM MPOBEACHBI IS
UCCIICIOBAaHUS CTA0MJIBHOCTH M KOPPO3MOHHOTO TIOBEJCHHUS MSTKOM CTald B CHCTEME
OXJIaKJaroumel Boabl. B TeueHMe Bcero HAKCHEPUMEHTANBHOIO Ipollecca IMOCTOSHHO
KOHTPOJIMPOBaNK 3HaueHne pH u Temmeparypy pactBopa, 4ToObl YOEAHTHCS, YTO OHH BCE eIle
MOJJEPKUBAIOTCA Ha MOCTOSHHOM YypOBHE. B KOHIIE 3KCIEpUMEHTOB OOpa3lbl BHIHUMAIH W3
pPacTBOPOB | HCCIIEAOBAIH 00pa30BaHUE BUIUMON pKaBUMHBI HA UX TOBEPXHOCTH.

[ToTeHunan KOpPpO3UU MOKHO OIPEAETUTh, KaK IMOTEHIMAN, MPH KOTOPOM CKOPOCTh
OKHCIICHHSI B TOYHOCTH paBHa CKOPOCTH BOCCTAHOBJIEHHS. To, Kak METaJul MEHSET CBOM
MOTEHLIMAJ MPH MOTPY>KEHUU B PACTBOPHI, YKA3bIBACT HA MPUPOJLY PEAKIUU, IPOUCXOIAIICH Ha
€ro TOBEpPXHOCTH. B TO BpeMs Kak CIBUT IOTEHIMANAa B CTOPOHY OoOJiee IOJIOKUTEIBHBIX
3HAYEHUI 03HA4YaeT 00pa30BaHME U YTONIIEHUE IJICHKU, CIBUT B OTPUIATEILHOM HAIpaBICHUN
O3HayaeT pa3pylieHHe IUICHKH W BO3/JCHCTBHE arpeCCHBHOTO pacTBOpa Ha OOJNBIIYI0 YacTh
YHCTOr0 MeTaslia.

[ToTeHnMoAMHAMHUYECKAST TOJSIPU3ANMS - 3TO METOJl M3YUYCHHS DIIEKTPOXUMHUYCCKUX
XapaKTePUCTUK TMOBEPXHOCTH METajula MyTeM HM3y4YeHHUS B3aMMOCBSI3U MEXAY MPUIOKECHHBIM
W3BHE TIOCTOSHHBIM TOKOM TOJsipu3aliiu W noTteHnuasamu [8]. B mobom mporecce
AIIEKTPOXUMHUYECKON KOPPO3UH Ha MOBEPXHOCTH METAJIa MPOUCXOAAT MPOIECCHl OKUCIEHUS, T.
€. aHOJHBIE TIPOIECCHl, a TaKXKe BOCCTAHOBUTENbHBIC, T. €. KaTOIHBIE TMpolecchl. B
M3MEPUTENbHON CHCTeMEe STH MPOLECChl MPOUCXOAAT OAHOBPEMEHHO BO BpEeMs MOJSPHU3AIUU
UL KaXJIOTO W3 TMPHIOKEHHBIX 3HAYEHWH TMOTEHIMalla, HO C pPa3HOH CKOPOCTBIO.
PesynbTupyromas cKopocTh MPOIECCOB, COCTABISIONIMX OTBETHYIO PEaKIMI0 Ha M3MEHEHHUE
MOTEHIIMAJA ¢ 33JaHHOM CKOPOCTHIO, PETHCTPUPYETCS CUCTEMOM M3MEPEHNs B BU/I€ MTHOBEHHBIX
3HayeHud Toka. [lomydeHnHsle TakuM obOpazom xapaktepuctuku 1 = f (E) cunbl Toka Kak
(GYHKIMM MOTEHITMAaa HAa3bIBAIOT MOTEHIIMOAMHAMUYECKUMH MO PU3AIMOHHBIMU KPUBBIMU [9].

MeTo MOTeHIMOANHAMUYECKON MOJSIpU3aliy ObLT MPUMEHEH K HIUPOKOMY JHAra30Hy
MOTCHIIMATBHBIX U3MEHEHHM, YTOOBI OXapaKTepH30BaTh COOTHOIICHNE TOKA U MOoTeHIana i = f

(E) B uccemyeMbIX CHCTEMax KOPPO3WM. IIIOTHOCTH TOKAa KOPPO3MH | U noreHnuan Eigpp

Kopp
UCCIIEIyEMbIX METAJUIMYECKUX MaTepuajoB ObUIM JOMOJHHUTENBHO ONpEeNeHbl Ha OCHOBE
HKCTPAIOJISILIMY KacaTeIbHBIX K KPUBBIM KaTOJAHON M aHOJHOM 30H nossipuzanuu [10].

CymecTByeT 001mas CBA3b MEXAY MOJSIpU3allieil TOKa U MOTEHIMaja, TaKk Ha3bIBaeMoe
ypaBHeHue batnepa-donbmepa:

2,303AE —2,303AE
Kopp EXp b —€EXp b

a K

1)

rzie 1 - u3MepeHHast INIOTHOCTh TOKa,
AE - nepeHanpspkeHue;
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b, 11 by - aHOAHBIN U KaTOAHBINH KO3 duIHeHTH Tadens COOTBETCTBEHHO.

IMonspusanus oOpa3na M U3MEPEHUE COOTBETCTBYIOIIEIO W3MEHEHMsI TOKa KOPPO3UHU
(WM TUIOTHOCTM TOKa JJIsi M3BECTHOM IUIOIIAAM) OOBIYHO HCIOJIB3YIOTCS Ui ONpPEIEICHUS
CKOpPOCTH KOPPO3MH METAJUIOB B JJAHHBIX IEKTPOIUTax. ['paduku, ModydeHHbIE STUM METOA0M,
M3BECTHBI KaK Noisipu3alroHHble KpuBble [11]. Ha npakTuke kpuBast Mosisipu3aliid MOXKET CTaTh
JUHEHHON Ha mosrynorapudmMuyeckoM rpaduke npumepHo Ha 50 MB akTuBHEe, YeM MOTEHIIHAI
KOppo3uu. ITa 0071acTh IMHEHHOCTH Ha3bIBaeTCs obaacteio Tadens.

YroObl ompenenuTbh CKOPOCTh KOPPO3UM U3 TAaKUX IOJIAPU3ALMOHHBIX H3MEpPEHHH,
tadeseBckast 00JIaCTh SKCTPANIOIUPYETCs Ha MOTEHIMAN KOPPO3UH, KaK IMoKazaHo Ha puc. 4. [Ipu
IOTEHIMaJe KOPPO3UU CKOPOCTH AaHOAHOM M KaTOJHOW peaklUM paBHbl, U 3Ta TOYKa
COOTBETCTBYET CKOPOCTU KOPPO3UM CHUCTEMBbI, BHIDAXKEHHOW depe3 IMIIOTHOCTh Toka [12]. XoTs
3TOT METOJ OOBIYHO HCIOJB3YETCS JI HOJY4YeHHUs KUHETHYECKUX JaHHbIX Ul peakiui
KOPpO3UH, BO3HUKAET PsiJi CIOKHOCTEW, CBS3aHHBIX KaK C COIPOTHBIEHUEM PacTBOPA, TaK U C
¢ ¢dexTaMi KOHLEHTPALMOHHOM mojspu3zauuu. IlepBelii K3 HHUX CBf3aH C OMMYECKHM
HepenagoM MexXly o0pa3lioM U 3JEeKTPOJOM CPaBHEHMs. DTO BO3HUKAET B MIEPBYIO OYEpelb U3-
3a yJeIbHOTO COIpPOTHBIIEHUS PACTBOpA, BEJIUYMHBI MPHIIOKEHHOIO TOKA M PACHOI0KEHUS
AIIEKTPO/Ia CPABHEHHUS.

"\ 3KcTpanonauyua
/ Tadenn

MoTteHywnan, B

b log lvopp

’
10 105 104 10% 10%
MnoTHocTb ToKa, A/cm?

1

Pl/IcyHOK 3- AHOI[HI)IC U KAaTOAHBIC MOJAPU3ANMOHHLIC KPUBLIC

Jliss HeOONBIIOrO BO3MYLICHHs IOTEHLMANA XOJOCTOrO XOJa CYIIECTBYET JIMHEHHas
3aBUCUMOCTb MEXAY U3MEHEHHEM NPUIIOKEHHOTO TOKA Ha €AMHULLY Iulomanu anekrpona (47) n
U3MEHEHHEM u3MepeHHoro HamnpspkeHus (A4E). OtHowmenue AE / Al pgaer conmpoTHBIEHHE
nossipuzanuu (R,). CKopocTh KOppO3UH, BhIpakeHHAasl KaK IUIOTHOCTh TOKa KOPPO3HH, OOpaTHO
IPONOPIMOHATIbHA conpoTHBIeHHIO Tonspu3anun (R,) [13]:

_ B _aE ®
Ty, Al
- _b.b ©)
2,3(b, +b,)
. B
IK()pp = R_ (4)

n

rae B — «ocrosunas» lrepna-I'npu, mB;
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: 2
Ixopp — IUIOTHOCTB TOKA KOPPO3UH, MKA/CM".
CKOpOCTh KOPPO3HH OTIPEIENISIETCS 10 GpopmyIie:

i .86400- 4
Fagp = ©)
P ne)-F-p

rze n(e) — 4YMciIo NepeIaHHbIX AEKTPOHOB;
A — atomHas Macca;

F — nocrosinnas ®apanes;

p - INIOTHOCTB, T/cM°.

[TporieHT 3P HEKTUBHOCTH 3alIUTHl OT KOPPO3UU OBbUT PAaCCUMTaH C HCHOJIH30BAHHUEM
COOTHOUICHUS:

_ Kl_KZ

z -100 (6)

1

rae K, - CKOpoCTb KOPPO3UHU MATKOM CTalli B cpezie 0e3 HHruouTopa;
K, - cKOpOCTb KOPPO3UH MATKOM CTal¥ B IPUCYTCTBMHM HOHOB-UHTHOMTOPOB.

Koncranta xoppo3un (u3BecTHast Kak «koHctaHTa IllTepua-I'upu» win «3HadeHue By)
SIBJISICTCS BAYKHOM 4acCThIO pacyeTa CKOPOCTH KOPPO3UH, UMCIOIIEH MPSAMO HPOMOPIHOHATBHYIO
3aBUCUMOCTh OT 3HAYEHUS] CKOPOCTH KOPPO3WH. 3HaueHre B 0ObIYHO IIpUHUMAETCS B IMAINIa30HE
26-30 MB s OONBIIMHCTBA METAJIOB, TIOCKOJIBKY O3TO OOBIYHOE SIBJICHUE JUIS
JBYXDIICKTPOHHBIX TIPOLECCOB, Takux kak M — M? * + 2e. Onnaxo 3HaueHne B He sBisercs
MIOCTOSIHHBIM 3HAYEHHEM ]ISl BCEX CHCTEM M MOXKET BapbUPOBATHCS JaXKe B MpEeiiaX CHCTEMBI,
MOJIBEP)KEHHOM HW3MEHEHHSIM, HAlpUMEp, M3MEHCHHS TEMIIEPaTyphbl, pacxoja, XHMHUYECKOTO
COCTaBa B CJIy4ae XMMHUYECKHX MPOLIECCOB M XUMHYECKOH 00pabOTKU U T. 1., CICIOBATEIbHO,
JUIS TOYHBIX HM3MEPEHHH CKOPOCTH KOPPO3UHM CIEAYeT HCIOIb30BaTh SKCIEPUMEHTAIBLHO
onpeAeseHHOE 3HaueHue B.

2e-6

-

o6 -

1, MKA/cw?
(=]

3

36 " 1 " 1 " 1 M
024 -0.23 D22 o1 0.20

E, B

Pucynok 4 — KpuBasi conpoTHBJ/IeHHUS JIMHEHOM MO pU3auM

PesyabtaTrsl padorbl. CKOpPOCTh KOPPO3UM MPH OTCYTCTBHUM HHTHOMTOpa OBLIO
HCCJIEIOBAHO B Pa3jMYHBIX cpenax (pacTBOpHI XJOPHAOB Pa3HOW KOHLIEHTPALMU, PAacTBOPHI
cynb(aroB npu pa3Hoil Temmeparype u pH), KoTopble 0OBIYHO CYIIECTBYIOT Ha MOBEPXHOCTHU
MSTKOM CTaiu B CHCTEME OXJIaXKIAIOIIed BOJABI AJIsi 3ar0TOBOK. Pe3ynbTaThl MCCiIeI0OBaHUs MpU
OTCYCTBUU MHTHOMUTOpA MOKa3ajH, YTO, KOTJA COJEpXKaHHE XJIOPUAOB B OXJIAXJIAIOUIEH BOjE
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yBemmumBaercst 10 2920 mr/n NaCl B Tex xe ycmoBusx (6e3 xucmopoma, pH=6 u 25°C),
CKOPOCTh KOppo3uu yBenuuuBaercs a0 0,3 MM / rof, a MOTeHIIMal KOPPO3UU MPUHUMAET Oojiee
aKTHBHOE 3HaUYeHUe -744 MB.

Bnusnue temmeparypbl Npu OTCYTCTBUM HMHTUOMTOpa. Pe3ynbraThl sKCIEpUMEHTa
MOKAa3aJiM, YTO CKOPOCTh KOPPO3WH H3MeHmnach co 3HadeHus 0,131 mMm/rom mpu KOMHATHOU
temriepatype 1o 3HadeHust 0,527 mm/ron ipu 60°C. [Ipu moBeIIICHUU TeMIIEpaTyphbl pacTBopa
m0 60°C MOTEHIMAT HAYANBHOrO TOrPYKEHHs yBenmumics Ha Bemmumny 200 MB. Korma
KOHIICHTpAIlUs XJOPUI-MOHOB YyBenuduBaercs ¢ 585 wmr/m go 2920 mr/m m 5800 wmr/m,
YCTOMYMBBIA NOTEHLIMAT KOPPO3UU CUCTEMBI aKTUBHO MoBblmaercs ¢ -0,628 B no -0,647 B u -
0,697 B cootBerctBenno. Ilpu 585 mr/m Na,SO; B a’pupoBaHHOM pacTBOpPE TOCTHTaeT
MaKCUMaJIbHOTO akTUBHOTO 3HaueHus -0,703 B uepe3 18 yacoB. DTH pe3yabTaThl COTIACYIOTCS C
pe3yJibTaTaMu MpeAbIIyIHX HccieaoBanuii [14].

Tadmmua 1 — Bamsiame pactBopoB NaCl, Na,SO, nmpu pa3iu4yHbBIX KOHHEHTPAIMSIX HA
CKOPOCTH KOPPO3MH cTaIH (IPU OCTYCTBMU HHrHOMTOpa, pH=6)

Cpenpl Konuentparus Temneparypa CxkopocThb
HMOHOB, MI/J  t,°C KOPO3HUH, MM/TO/T
NaCl 585 25 0,134
NaCl 2920 25 0,196
NaCl 5800 25 0,328
Na,SO,4 520 25 0,157
NaCl 585 60 0,724

Koppo3uonHoe noseieHHe MITKO# CTaau B MPUCYTCTBUUM MOHOB MHTHOUTOpa U3y4yalloCh
IIyTE€M IIPOBEJCHUS 3KCIIEPUMEHTOB B PA3JIMYHbIX YCIOBHSX. Y CIOBUS OB CIEAYIOLIHUE:

* BonHas cpena Ui MCHBITAaHUM: MMHUTHPOBaHHAs CHCTEMa OXJIAXAAIOLIed BOJIbI -
(lenoHM3UpOBaHHAs BOJA + arpecCUBHbIE U HHTUOMPOBAHHBIE PACTBOPBI).

» Meraui, UCTIONb3yEeMBbIH 11 TECTUPOBAHMS: MATKAsl CTallb

* MUcnonb3yemble unruOuropsl: HUTpUT Hatpus (NaNOjz) u monubmar HaTpus
(Na2M004).

* pH BonHOI cpenpl A ucnbITaHuil: 4 (YMepeHHO Kucinas), 6 (Oau3kast K HeMTpanbHO)
u 8 (crnaboienoynasi)

* Temneparypa: 25 ° C u 60 ° C; cratnueckuii; norpyxeHue Ha 24 yaca

OO0pa3s1bl, UCIIOJIB30BaHHbIE B AJIEKTPOXUMUYECKUX U3MEPEHUSAX, ObUIM M3rOTOBIICHBI U3
CTEPHS U3 MITKOHN CTaju.

HuTpuTh! SBASAIOTCS OAHUMHU U3 HauboJiee 4acTO UCHOJIb3YEMbIX aHOJHBIX HHIMOUTOPOB.
OHu >QQexTuBHB B KayecTBE WHTHOMTOPOB KOPPO3UHM JUISI HU3ZKOYIJIEPOIAUCTOM CTalu
6yaroiapst CBOMM MOIIHBIM OKUCJIUTENIBHBIM CBOMCTBAM. DPPEKTUBHOCTh HUTPUTA CHHXKACTCS
U3-3a MPHUCYTCTBUSl arpecCUBHBIX HMOHOB, TaKMX Kak xJopul, cynbdar u T. 1 . Korga onu
IPUCYTCTBYIOT BBIILIE KPUTUYECKOM KOHIIEHTPAlMM MOXKET pa3BUTHCS JIOKAJIU30BaHHAs
KOppO3usl.

Havanenast cxopocth kopposuu okoio 0,0127 u 0,0058 mm/rom Habmrogamach Juis
HU3KOYTJIepOAUCTON cranmu, noasepruieiicss BosaerctBuio 400 mr/m u 550 mr/n NaNO;
COOTBETCTBEHHO, M O3TO 3HAYEHHUE YMEHBIIAJIOCHh B TEUEHHUE CIEAYIOIIMX 4YacoB, INOKa HE
HaOJI01aMCh He3HAYUTeNbHbIe 3HaueHus, okoio 0,000254 mm/roa. BausiHue temnepaTypsl Ha
KOPPO3MOHHOE TMOBEJCHHE HU3KOYrIepoaucToi ctanu ¢ godasienuem 550 mr/m NaNO; 0b110
uccienoBano mnpu temmeparypax 25°C m 60°C B Tteuenne 20 uyacoB mnorpyxenus. [lpu
NOBBIIICHUH Temreparypbl Ha 35°C 3HaueHue compoTusieHue noispusanuu (R;) ymano B 8,1
pasa, BO CTOJIBKO k€ pa3 yBEIUYWIACh CKOPOCTh Koppo3uu. [Ipu konmertpanusx mo 400 mr/m
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NaNO, 3nauenus Ry u ckopocTu KOppo3un OJU3KK K 3HAYCHHUMS PacTBOpa MPHU OTCYCTBCTBHU
WHTUOUTOpA, YeM K HHTHOUPOBAHHBIM PacTBOpaM.

BosibmMHCTBO NpEABIAYIINX HUCCICNIOBAaHUNA HMHTHOMPYIOIIEro JEHCTBUS HUTPHUTA
IPOBOJWIOCH B XJIOPUIHOM BOJHOW cpele MU (POKYyCHpOBANIOCh TOJIBKO Ha JIOCTHXKEHUHU
3P PEKTUBHOrO MHTHOWPOBAHMS KOPPO3WH, HE oOpaimias BHUMAaHUS HAa TOKCHYHOCTb. Takum
00pa3oM, HacTOsIee UCCIE0BAaHUE OTIIMYAETCS OT 3TUX MCCIEeI0BaHUM, TOCKOJIbKY 3Ta pabora
Oblla HalpaBlIeHa Ha CHUKEHUM KOHLIEHTPAlMM HUTPUT-UOHOB M3-32 UX TOKCHUYHOCTH [0
IPUEMIIEMOTO IIpeeNia IyIsl OKPYXKaoLei cpeibl B XJIOPUAHON U Cylib(haTHON BOJHBIX Cpeliax.

JUis CHU>KEHUSI TOKCUYHOCTH HUTPUT-HOHBI UCIOJIb30BAINCH B CMECH C HETOKCUYHBIMH,
9KOJIOTUYECKH YMCTHIMU COCTUHEHUAMHU, TAKUMH KaK MOJMOJAT, Ul CONEHCTBHS 3KOJIOIMUECKH
Oe3omacHbIM MporeccaM. Moaubaar He COIACpKHUT KaKUX-THOO COMYTCTBYIOIIUX TOKCHYHBIX
JJIEMEHTOB WM COCIMHEHMH. YCTAaHOBIEHO, 4YTO MoauOaar sBisercs 3((eKTHBHBIM
MHTUOUTOPOM B a3pUPOBAHHON JAUCTHIUIMPOBAHHON BOJE, HO HEI(P(EKTUBEH B €a3PHUPOBAHHOM
BOJIE.

0.1
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Pucynok 3 — IloreHuuaa B 3aBUCMMOCTH OT BPeMeHH /sl HU3KOYTJIepoaucToii cTaau B 585
Mr/1 a3pupoBaHHbIX pacTBopax NaCl u pa3imyHbIX cMecsiX HATPUT/MOJINOIATHBIH HHTHOUTOP
npu pH=8

CKopocTH  KOPpO3WH, OTpEICIICHHbIE OJKCIEPUMEHTAMH TI0  IMOJISIPU3AIHOHHOMY
COTIPOTUBIICHUIO JUISl PA3TUYHBIX KOMOWHAIMI HUTPUTA HATPUS U MONMOAaTa HATPHUS, TOKA3aHbI
Ha Taduie 2.

Tabimna 2 — CkoOpoCcTh KOPPO3MH adPHUPYEMbIX 3aCTOHHBIX PACTBOPOB € Pa3IHYHBIMHU
arpecCHBHbIMU HOHAMH, PA3JIMYHOIi cMeChi0 HUTPUTOB/MOJIMOAATOB U PA3JHYHBIMH YCIOBUAMH

WHrnbuTops CKOpOCTh KOPO3UH, MM/TOJ]
Bopa 6e3 naruburopa 0,130
NiM1 0,016
N1M?2 0,015
N2M1 0,010
N2M2 0,008
N3M1 0,005
N3M2 0,0028
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XOTS1 CKOPOCTH KOPPO3WH, COOTBETCTBYIOIIAs BCEM CHHEPreTHYECKHMM KOMOWHAIIHSIM,
OblTa HIDKE, Ye€M CKOPOCTh KOPPO3WH OTICIBHOTO HWHTHOWTOpa, TakKe OBbUIO 3aMEYeHO
HEeOOJIbIIIOE YBEIMUCHHE CKOPOCTH KOPPO3HUHU, COOTBETCTBYIOIIEE KOMOMHAIIUHN C COOTHOLICHUEM
1: 1. U3 Tabmuupl 2 BUAHO, YTO CMECh HUTPHUTA M MOJUOJAaTa HATPUS C COOTHOIIEHHWEM 3:2
CHHU3WJIa CKOPOCTh KOPPO3UM CHCTEMBI OXJIAKJIAKOMIEH BOJBI JO MHUHUMAJIBHOTO 3HAYEHUS
0,0028 MM/rox MO CpaBHEHHIO C APYTUMHU cMecIMH. D(HPEKTUBHOCTh MHTHOMPOBAHUS CMECH
WHTUOUTOPOB YBEIMYMWIIACH /0 MakcUMaibHOro 3HadeHuss 98% mnpu N3M2 npu pH=8 u
cHuzunach 10 45% npu N3M2 mpu pH=4. Takum o6pa3om, MakcumanbHasi 3(G(HEKTUBHOCTH
HaOroanack npu cmecu 120 mr/nm NaNO; u 180 mr/nm Na;MoO,4 (N3M2).

BosmoxHoe 00bscHEHUE Jydlled 3amluThl, HaOI01aeMOil NpU HCIIONB30BAHUU CMECU
WHTHOUTOPOB HUTPHUTA U MONHOIaTa, MOXKHO OOBSCHUTH CHHEPTMUECKHUM JCUCTBUEM 3THUX
MHTHOUTOPOB HAa HU3KOYTJEPOAMCTYIO CTallb. Ponb HUTpUTa MOXKET CHOCcOOCTBOBATh
oOpa3oBanuio kKomruiekca monubaata skene3a (III) muz-3a ero Gosiee BBHICOKOW OKUCIUTEIHHOU
CIIOCOOHOCTH T10 CPaBHEHHIO C COJSIMU MoiuOaaTa. MakcumalibHas KOPpPO3HOHHAs CTOMKOCTh
9TOW CHUCTEMBI CMEIIAHHBIX HHTHOUTOPOB ObLTa 00YCIIOBJICHa 00pa3oBaHueM ciios TiIeHKH Fe,O3
Ha TIOBEPXHOCTH CTaJIH.

BuiBoasbl. VccnenoBanne moka3anu 3QQGEKTHUBHOE CHM)KCHHE TOKCHUYHOCTH HEOpPTaHH-
YeCKMX MHTMOUTOPOB MyTeM CMEIIMBAHMS C HETOKCUYHBIMUA MHTUOUTOpamMu. Pe3ynbrarsl moka-
3aJl, YTO HUTPUT HATPHS caM 10 ceOe sIBisieTcss 04eHb 3 PEKTUBHBIM HHTHOUTOPOM KOPPO3UU
HU3KOYTJIEPOAUCTOI CTalld B Cpelie OXJIaXKAArolield BOAbl, 0COOCHHO MpH Ooyiee BHICOKHMX KOH-
[EHTPAIUSAX, TO €CTh BBIIIC KPUTHIECCKON KOHIICHTpAIIMK HHruouropa. MccienoBanue WHruoOuM-
POBaHMSI MATKOM CTaJlK B 3TOM crcTeMe MHTHOMTOPOB MOATBEPIKAAET CIIECYIOIINE BHIBOIBI:

1. Cmecb HUTPUTOB W MOJHMOIATOB NEHCTBYET KaK XOPOLIMHA HMHTHOUTOP KOPPO3UHU
HU3KOYTJIEPOAUCTON CTamu B OXJaXJaIollell Boje, colepiKalledl paziuyHble KOHICHTPAIUU
arpecCUBHBIX HOHOB XJIOPA.

2. DddexTuBHOCT HMHTUOMPOBAHUS CMECH HHTHOUTOPOB  yBEIMUYWIACh  JIO
MakcuMaibHoro 3HaueHus 98% npu N3M2 npu pH8 u cuusunacek 10 45% npu N3M2 npu pH4.

3. AHOJIHBIE TOKM PACTBOPEHHUS Keje3a 3HAUUTEIbHO YMEHBIIAIOTCS, YTO YKa3blBaeT Ha
TO, YTO CHUCTEMa HUTPUT U MOJHOJATHBIM MHTUOUTOP JEUCTBYET KaK aHOJTHBIM MHTHOWTOP Ha
MPOTSKEHUH Bcel aficopOLny U OIOKUpOBaHUS MpoIlecca KOPPO3HUH.
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CY )KYHUEJEPI YIIITH TOMEH KOMIPTEKTI BOJIATTBI KOPPO3USIAH
KOPFAYT'A APHAJIFAH UHTUBUTOPJIAP/JBIH 9CEPIH 3EPTTEY

Kenecosa 3.H., 2-11i Kypc MarucTpaHThl
Kamapoga C.H., noktopant
Aouasaunosa C.K., PhD

Fymapbex /layxeee amvinoasvl ADxcbY, Anmamul k., Kazaxcmarn Pecnybnuxacsi

AngaTna. AWHaJIBIMAAFel CYMEH aOJbIKTay >KYHENEpiHiH MUHEpaIJaHFaH CaJKbIHAATKBIII
CYBIH/IaFbI KOMIPTEKTi OOJATTapAblH KOPPO3USACHIHBIH JKbULAAMIIBIFBI MEH CHITAThIHA KAHACYIIBI THIITI
HAaTPUH HUTPUTI MEH HATPHH MONMHMOIATHI KypasfaH WHTHOMTOPIAPABIH — ocepi 3eprrenmi. HaTpwmii
HuTpuTi 400-500 Mr/n KoHLEHTpanusaaa OeJICeHAl MHTHOUTOP eKEeHi KOPCETIIreH.

MeTtaiin KOHCTPYKIUSIIAPhIH KOPFay MOCEJICCiH MISIIY IiH XKaHa TOCIl - OYJ1 HaTpUH HUTPUTI MCH
HaTPUH MOJMOMATHIHBIH KOCIACHIH JKOJOTHSUIBIK Ta3a (GocdaTchl3 KOPPO3US HWHTHOWTOPHI PETIHAC
naiinanany. Harpuii MoIMOIaThl HUTPUT MOHIAPBIHBIH KOHIICHTPAIMSCHIHBIH YBITTBUIBIFBIH TOMEHIIETY
YIIiH KOJIaHBUTFaH. 3epTTey HUTPUTTEP MEH MOTUOAATTapABIH SPTYPIIi KOCHaIapbIHAAFbI )KyMcak 0oiat
YIIiH XYPri3uimi. DIeKTPOXUMUSIIBIK 3ePTTEYIepIiH HOTIKeNnepi OOWbIHINA OY3bLTY CHIIATHI, KOPPO3US
JKBUTAAMIBIFBIHBIH HHIEKC1, KOPPO3HS MOTSHIINATBIHBIH WHAEKCI, MOSIpU3aIusaFa TOIIMAUTIK KOPCEeTKII,
KOppO3UsAaH KOpFay THIMIUIICIHIH Taldbi3bl aHBIKTAJABL. 3epTTey KOPCETKEHJACH, HHUTPHUT TeH
MONHOAATTHIH 3:2 Kocmackl 6acKa KocralapMeH CalbICTBIPFaH/Ia CaKBIHAATKBIII Cy XKYHECIHIH KOPPO3HUs
KeUTAaMIbIFBIH MUHEMYM 0,0028 MM/KbLTFa JeiiiH TOMEHIETET.

Kinm ce30ep: cy xumusacsol, AUHAIMANbL CATKLIHOAMY Jicylieci, KOppo3us, UHUOUMOpP

STUDY OF THE EFFECT OF CORROSION INHIBITORS ON THE PROTECTION OF
LOW CARBON STEEL FOR WATER CYCLE SYSTEMS

Kenesova Z.N., 2-year master's student
Kamarova S.N., doctoral student
Abildinova S.K., PhD

Almaty University of Power Engineering and Telecommunications named after Gumarbek
Daukeyev, Almaty city, Republic of Kazakstan

Annotation. The influence of inhibitors of the contact type - sodium nitrite and sodium
molybdate - on the rate and nature of corrosion of carbon steels in mineralized cooling water of
circulating water supply systems was studied. It has been shown that sodium nitrite is an active inhibitor
at concentrations of 400-500 mg/L.

A new approach to solving the problem of protecting metal structures is the use of a mixture of
sodium nitrite and sodium molybdate as an environmentally friendly phosphate-free corrosion inhibitor.
Sodium molybdate has been used to reduce the toxicity of nitrite ion concentrations. The study was
carried out for mild steel in various mixtures of nitrites and molybdates. Based on the results of
electrochemical studies, the nature of destruction, the corrosion rate index, the corrosion potential index,
the polarization resistance index, and the percentage of corrosion protection efficiency were determined.
The study showed that a 3:2 mixture of nitrite and molybdate reduced the corrosion rate of the cooling
water system to a minimum of 0.0028 mm/yr compared to other mixtures.

Keywords: water chemistry, circulating cooling system, corrosion, inhibition
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Dedepanvhuiil uccredosamenvekuil yenmp « Mugopmamuxa u ynpasnenuey Poccuiickotl
axademuu Hayx, P®
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Koizvinopounckuii ynusepcumem umenu Kopxoeim Ama, 2. Koizviiopoa, Pecnybauxa Kazaxcman

AHHoTamms. PaccMatprBaeTcs 3amada aBTOMATHYECKOTO CHHTE3a CHCTEM  YIPABICHHUS
pPOOOTOTEXHUUECKUMH ycTpoicTBaMu. [lyisi pemieHust 3aaddl HMCHOJB3YeTCsl MallMHHOE OOy4YeHus
YIPaBIEHUsT METOIOM CHMBOJIBHOM perpeccuu. IlpuBeneHa MaTemaTndeckas IIOCTAaHOBKA 3aJadd
MalMHHOTO o00yueHus. IlokasaHo, 4To 3agadya MamIMHHOIO OOYYEHHS 3aKIIOYaeTcss B IIOMCKe
Hen3BecTHOW (yHKIMH. MamuHHOe 00ydeHHe YIpaBIeHHS COCTOMT B IMOHMCKe (DYHKIHMM B 3amadax
yopasieHus. [ns pemieHus 3aauM NPEMJIOKEHO MCIOJb30BaTh METOAbl CHUMBOJIBHOW PETPECCHUMU.
IIpencraBneH MeTon BapHALMOHHOTO JEKApTOBOIO TI'E€HETHYECKOrO MPOrpaMMHpoBaHHA. Merton
MO3BOJIET M30€XKaTh PEKYPCUBHBIX BBIUYMCICHHN W MCKATh PEIIEHUE Ha MPOCTPAHCTBE KOJOB (DYyHKIWH
ONIMHAKOBOM JuIMHBL. [IpuBeneH NnpuMep aBTOMAaTHYECKOIO PEUICHMS 3a1add CHHTE3a YIPABIICHHUS
MOOHJIBHBIM pOOOTOM Ha OCHOBE MAaIIMHHOTO 00y4eHUs yrnpasieHus. B 3agaue nucnosap3yeTcs MalinHHOE
oOyyeHue ympaBleHHS C yuuTelneMmno oOyuaromedl BeiOopke. s coszmanus oOydaromiell BBIOOPKH
IIPEABAPUTEIILHO PeIlaach 33/1a4a ONTUMAIBHOIO YIIPABJICHUS € IIOMOILBI) 3BOIIOLMOHHOIO aJITOPUTMA
JUTSI MHO’)KECTBA HAYAJIBHBIX YCIOBHH.

Knwuesvie cnosa: mawunnoe oOyueHue, CuHme3 YHPAGLEHUs, CUMBOIbHAA pecpeccus,
onmumansHoe ynpasienue, MOOUIbHbIL POOOM.

Beegenne. OrpoMHOE KOJMYECTBO POOOTOTEXHUYECKHMX YCTPOMCTB, CO3aBaEMbIX B
MHUpE €XEerojHo, TpeOYIOT CO3JaHUS CHUCTEM AaBTOMATHYECKOIO YIpaBlIeHHs s HUX. B
HACTOALIMHN MEePUOJI 3TOT MPOLECC BBIOIHAETCS MPOrPaMMHUCTAMU, KOTOPbIE CO3/IAal0T CHCTEMBI
yIOpaBI€HUS BPYYHYKO B BHJE MPOrpaMMHOr0 Kkoja. OCHOBHOH 3JEMEHT HEKOTOPOMH
aBTOMAaTH3AlMK Mpollecca CUHTE3a YNPABICHHUS] COCTOUT B MCIOIb30BAaHUM B IpOrpamMmax yxke
pa3paboTaHHBIX paHEee «KYCKOB» MPOTPAMMHBIX KOJOB, KOTOpBIE peau3yloT yIpaBleHHE s
OTJIENIbHOM MOJ3a7aud YIpaBJIEHUSA. OTH OTPHIBKM NPOrPaMMHBIX KOJIOB paclojiararrcs B
pacnpeneneHHoi 0Oa3e nmanHbIX GitHub, xyna mo HekoropoMy HeEmHMCBMEHHOMY BCeOOLIEMY
COTJIAILIEHUIO MPOTPAaMMHUCTHI JHOOE3HO pPa3MENIAlOT KOJIbl YK€ peali30BaHHBbIX NMpPOrpamm, B
TOM YHCIIE U TPOrpaMM Ui YyHpaBieHHs 00bekTaMu.OueBHIHO, YTO PYYHOE HCIIOJIHEHHUE
CUCTEM YTIpPABJICHUsS SBISETCS BPEMEHHBIM ITAllOM B Pa3BUTUU TEXHOJOTHUU CO3JAHHS CUCTEM
yIpaBJIeHUs] POOOTOTEXHUYECKUMHU ycTpoiicTBamu. Kak M Bce TEXHOJIOTHYECKHE MPOIECCHI,
IPOLIECC CO3/IaHMsI CUCTEM YIIPABIIECHUS TOJDKEH ObITh CO BPEMEHEM aBTOMAaTU3HPOBAH.
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B wmonorpaduu [1] mosBWIICS HOBBI TEPMHH «MAIIMHHOE OOYYEHHE YIPaBICHUS
(machinelearningcontrol), roe s cuHTe3a ympaBiaCHHS NPEIIOKEHO HCIIOIb30BaTh METO[
TEHETHYECKOro MPOrpaMMHUPOBAHUS, KOTOPBIH ObLI CO3[JaH B KOHIIE JIBAJLATOro Beka [2], kak
METOJ pELICHUs 3a/a4d aBTOMAaTUYECKOIO HAIMCaHUs Nporpamm. MeTox opraHu3yeT HMOUCK
nporpaMMbl B BHJE Habopa YyHHBEpCaJlbHbIE TMPEPHUKCHBIX OMNEPaTOPOB C IOMOIIBIO
reHeTu4ecKkoro anroputma. CreuuanbHble CBOHCTBA TI'€HETHYECKOTO alrOpUTMa, KOTOpBIE
COCTOSIT B TOM, 4YTO IPU IIOMCKE PELIEHHMs] M BBIIOJHEHUU OIEpalyil IOIYy4eHHUs HOBBIX
BO3MOXHBIX PELIEHUH HAa OCHOBE «CTapblX» TIE€HETHUYECKUI alIropuT™M HE HCHOJIb3YET
apu(METHUECKUX ONEpaIfii CIOKEHUS U YMHOXECHHS, MO3TOMY OH MOXXET OBITh MCIIOJIb30BaH
JUId TIOMCKa PpEIIeHUS Ha HE YHUCIOBOM IPOCTPAHCTBE KOJAOB, IJl€ OTCYTCTBYET EBKIIUIOBO
paccTosHuE MEXy ABYMsI BO3MOKHBIMU PEUICHUSIMU. | eHETUUeCKU anropuT™ nepBoHavaibHO
ObUI IpeAHa3HAaYeH JJIs PEeLeHMs 3aJjaud ONTUMHU3AlUN B BEKTOPHOM YHCIOBOM IIPOCTPAHCTBE,
HO €ro OCOOCHHOCTb PabOTHI, MOJIY4YaTh HOBbIE BO3MOJKHBIC PEIIEHHUS C MOMOILIBIO ONepanuit
CKpELMBaHMUA U MYTallUd, KOTOpPbIE HE HCHOJIb3YIOT apu(METHUUECKUX OINEpalui, MMO3BOJSAIOT
IPUMEHSTh TE€HETUYECKUH aJIfOPUTM JUIsl TOMCKA ONTHUMAJbHBIX PEIICHHUS HAa HEYUCIOBOM
IPOCTPAHCTBE,  CJIEJOBATEJIbHO HA  HPOCTPAHCTBE  IPOrPAaMMHBIX  ONEPaTOPOB  HIIU
MaTeMaTHIECKUX (GOPMYIL.

MamuHHoe oOy4yeHHe YINpaBieHUS NOJpa3yMeBaeT IMOMUCK (YHKIUHM YIpPaBICHUS B
00paTHOM CBSI3M OT KOOPJAMHAT IPOCTPAHCTBA COCTOSHUU. ['eHeTHueckoe mporpaMmMHpOBaHUE
ObUIONIEPBBIM METO/IOM CHUMBOJIBHOW perpeccuu. [lajmee MOsIBUJIOCH MHOIO JIPYTHX METOJIOB,
KOTOpBIE YCTPAHSIOT HEAOCTaTKU TE€HETUYECKOro IporpaMMmupoBaHus. Bce 3Tu metozsl
oTauyaroTcst (GopMOH KOAMPOBAHHUS, W BO BCEX 3TUX METOAAX I IOMCKA ONTHUMAJIbHOI'O
pelleHHs TPUMEHSETCS TEHETHMYECKUH alrOpuTM, HO CO CIEHUAIbHBIMU OIEpalUsiMU
CKpELIMBaHHs 1 MyTally. BOIBIIMHCTBO METOIOB OMKCaHO B MOHOrpaduu [3].

MeToapl CUMBOJIBHOM PpErpeccud IO3BOJSIOT HMCKaTh PEUIEHHs] Ha HPOCTPAHCTBE
¢dopMyI1, B KOTOpbIE MOTYT BXOJUTh pa3pbiBHbIE (DYHKIIMU U omepaTopsl ycioBus. Ckopee Bcero
3TO HampasijieHue Oy/ieT B JalibHEHIIEM TOMUHHPOBATh U HUCIIOJIb30BAThCS Ul aBTOMAaTH3aLUuU
Ipolecca MOCTPOCHUs CHCTEM YIPABIEHUS B TOM YHCIE W JUIA CHHTE3a UHTEIUIEKTYalbHBIX
cucteM. OCHOBHOM XapaKTEpUCTHUKON IMPOrpaMMbl, pealu3yolleil HCKyCCTBEHHbIN MHTEIJIEKT,
SIBJISICTCS. HANIMYKE B Iporpamme orneparopoB ycnosus (if). Eciau nHammune oneparopa ycioBus —
3TO NPU3HAK UCKYCCTBEHHOT'O MHTEJUIEKTA, TO KOJIMYECTBO HEOOXOIMMBIX ONEPATOPOB YCIOBHS
B IpOrpaMMe ONpEeleNseT ypOBEHb HHTEUIEKTa. MareMaTH4eCKHe  aHAJIUTUYECKUE
peoOpa3oBaHus B [OAABIISAIONIEM OOJIBIINHCTBE CIIy4aeB HE MIPUBOJIAT K MOJYUEHHUIO OrlepaTopa
yCIIOBUS. Y CTaHOBJIEHUE OIlEpaTOpa yCIOBHS B PELICHHE MATEMAaTUYECKOU 3a7auu ABJIETCS KaK
IIPABUJIO PE3yJIbTaTOM MHTYMIIMU UCCIENoBaTeNs. SIpKkuM npuMepoM Takoro Mnojaxoja sSBIsSeTCs
pelieHre 3aJa4d CHHTe3a YIPAaBJICHHsS Ha OCHOBE MpHHIMIA Makcumyma [lonTtpsiruna [4]. B
paboTe OBLIM MOJIyYEHbl aHAJIWTUYECKH pelleHus Iud@epeHIuanbHbIX YpaBHEHUN i JBYX
ONTUMAJIbHBIX 3HAUCHWH YIpaBlIeHUs M JIOOBIX HayaJlbHBIX YclIoBHM. Jlamee aBTOpBI AJs
pelIeHys 3a1a4u CUHTE3a YIPaBJICHUS U NOMAJaHusl B TEPMUHAIIbHBIE YCIOBUSI ONPEIEIIIIN J1Ba
YACTHBIX PELIEHUS, KOTOpBIE AOJKHBI ABIATHCA TPAHULEH MEPEKIIOUEHUs yNpaBiIeHUs. OTU
YCIIOBUS IEPEKIIIOUEHUS HE BBIXOWIN U3 aHATUTUYECKOTO PEIICHUs 3a/1a4H.

MeToapl CUMBOJIBHOM PpErpeccuy IMO3BOJSIOT HAXOAWTh YHMCIEHHO DELIEHUs 3ajadu
CUHTE3a yIpaBiieHUs B (hopMe KOJa MaTeMaTHUYECKOr0 BhIPaXKEHHs, KOTOPOE MOKET BKIIIOUYATh,
paspbIBHbIE (DYHKIIMH, HA OCHOBE KOTOPHIX MOTYT OBITh HOCTPOEHBI OMEpPaTOphl YCIOBHS U
oTepaTophl YCIOBUS B IBHOM BH/JIE.

Martepuanbl M MeTOAbI HCCIEI0BAHHUE.

1. 3aaya MalIMHHOTO 00YYEeHMsI YIIpaBJIEeHUs

Omnpenenenne 1.1. MHOXeCTBO BBIYHCIUTENBHBIX MPOIENYp, KOTOpble MpeoOpa3yroT
BEKTOP XHU3 MPOCTPAHCTBA BXOJIOB XB BEKTOP YH3 MPOCTPAHCTBA BHIXOJOB Y, U MPU 3TOM HE
CYIIECTBYET MaTeMaTH4ecKoro BbIpakeHUsY=f(X), Ha3pIBaeTCsI HEM3BECTHOM (QyHKIHMEH
(unknownfunction).
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Omnpenenenne 1.2. MamunaHoe oO0y4eHHe - O3TO MpoIecc KOMIBIOTEPHOMH
peann3auBBIYUCIUTENBHON IPOLIETYPHI TOMCKAa HEM3BECTHON (DyHKIIUH.
3amada MaIIMHHOTO O0YYEHHUs — 3a/1a4a TIOMCKA HEU3BECTHOW (DYHKIIUU

y=a(x), 1)
rmeyYeY, xeX,.

Jlia peuieHust 3TOM 3aJayu 10 TMOCJIETHEr0 BPEMEHHU MPHUMEHSUICA MapaMeTpUyYecKuid
noaxo . CorjmacHO 3TOMYy IOJAXONY, MCCIEA0BATENb ONPEAEIsi CTPYKTYpy MaTeMaTH4ecKOro
BBIPQXCHUS U 33/1aBaJl GYHKIIMIO C TOYHOCTHIO 0 3HAYCHHUI HEKOTOPBIX apaMeTpOB

y=B(x,q), 3

e yeYcl™, xeXcl ", g=[q ... qp]T- BEKTOP HCKOMBIX MapaMeTpoB

qeQcllP.

3aMeTHM, 4TO UCKYCCTBEHHBIE HEHpPOHHBIE CeTH [5] — 3TO TOXKe (YHKUUHU C 3aJaHHOU
CTPYKTYpOil M OOJBIIMM KOJMYECTBOM HEU3BECTHBIX IapaMeTpOB, HAXOXKICHUWE 3HAYCHUH
KOTOPBIX Ha3bIBalOT O0yYEHUEM.

B nocnenHee BpeMsi ¢ MOSABIEHMEM METOJIOB CUMBOJIBHOM PETPECCHM BO3HUK IPYroi
MOJXOJ[ K MOWUCKY HEW3BECTHOH (yHKIHMH. B MeTogax CHUMBOJBHON PErpecCHH pPeaTu3yeTcs
CTPYKTYpHO-IIApaMETPUUYECKUN IOAXOJ, B KOTOPOM KOMIIBIOTED MILET OJHOBPEMEHHO
CTPYKTYpY (QYHKUIMHU M mapamMeTpbl. Bce MeTOIbI CUMBOJIBHON perpeccuu OTIMYarTcs GopMon
KOJMPOBAaHUS MaTeMaTU4ecKoro BblpakeHHs. COOTBETCTBEHHO JUIsl  KaXJIOoW  (opMbl
KOJAMPOBAHUS UCIOJIb3YIOTCS ClIELMaIbHbIE ONEpalliy CKPELIIMBAaHUSI U MyTallUH.

3ajaua MalIMHHOTO O0YYEHHUs YIPaABJICHUs — 3TO 3ajaya MOUCKAa HEU3BECTHOW (YyHKLIUU
B oOnactu ynpasieHus. K Takum 3agauam oTHOCSTCS:

- 3aJ1a4a UIEHTU(PUKALIUI MaTeMaTHYECKOH MOJIeNIn 0ObEKTa YIIPaBICHMS;

- 33/1a4a ONTUMAJIBHOI'O YIIPaBJICHHUS;

- 3a/laya CHHTE3a YINpaBJICHUsS, KOTOpas BKJIIOYAET JIBE 3aJayM, 3aJady CTaOMJIU3alUH
Wi o0ecredyeHns yCTOMYMBOCTH OOBEKTa YIpaBiICHMs W 33Jadyy CHHTE3a ONTUMAIbHOIO
yIpaBJIeHUs, TJie HEOOXOOUMO HalTH (QYyHKIMIO yIpaBieHHs OOpaTHOM CBS3W, AJIS PELICHUs
3a/1a4il ONTUMAJIBHOTO YIIPaBJIEHUS I Pa3HbIX HaualbHBIX YCIOBUH.

PaccMoTpuM 0iMH M3 METOZ0B CUMBOJIBHON PETPECCUMU.

2. MeTto BapHallMOHHOTO JIEKaPTOBOTO M'€HETHYECKOI0 TPOrPaMMHUPOBAHHUS

MeTtox /€KapTOBOrO TE€HETHMYECKOro IporpaMMupoBaHus [6] Obul co3gaH  ams
YCTpaHEHUs] HEAOCTAaTKOB I'€HETUYECKOTrO IMPOrpaMMHUpPOBAaHUSA. B oTiudne OT reHeTHYecKoro
IIPOrPaMMUPOBAHUS  JIEKApTOBO TE€HETUYECKOIO0 IMPOrpaMMHUPOBAHHME HE MWCIOIb3YEeT IpHU
BBIUMCICHUM PEKYPCHUI0 M HUCKOMBbIE KOJbl BCEX MaTE€MaTHYECKUX BBIPAKEHUH HMEIOT
OJIMHAKOBYIO 3aJaHHYIO J[UIMHY, KOTOpas HE MEHSAETCS II0CiE€ BBIIIOJIHEHUS Olepaluu
CKpEIIUBAHHUS.

Kox nexapToBOro reHeTH4ecKoro MpeacTaBiseT COOOH KOJ BBI30BA, IJIEMEHTapHOU
¢byuknun. Kox Bkiouaer, koa wid HOMep (GYHKIMH, 1 HOMEpa apryMEHTOB M3 MHOXECTBa
apryMeHTOB. Pe3ynbTaT BBIMHCICHMS >JIEMEHTAapHOM (YHKIMU J00aBIISETCS KO MHOMXECTBY
aprymeHnToB. Eciin 6a30Boe MHOXECTBO 3J€MEHTApHBIX (DYHKIUI BKIIOUaeT (YHKIUH, C OJHUM,
JIBYMs. M TpeMsl apryMEHTaMH, TO JJIS KOJUPOBAHMS OJIHOTO BbI30Ba (YHKIMHU JOCTATOYHO
LEJIOYHCIEHHOTO BEKTOPa U3 YEThIpeX KOMIIOHEHT. Eciu QpyHKIMS UMEeeT MeHbIlle apryMeHTOB,
TO OCTAJIbHBIE aPTYMEHTHI HE UCNONB3YIOTCA. I KOAMPOBaHUS MATEMAaTUYECKOIO BBIPAKEHUS
HCIIOJIb3YETCSI MHOXKECTBO apT'yMEHTOB

A=(Xgs - X, Cpy- -, Cp) (3)
rae Xjmepemensas, 1=1,...,N, Cj - mapamerp, j =1...,p.
MatemaTuueckoe BhIpaKEHUE OMPEAEIISETCS MHOXKECTBOM AJIEMEHTAPHBIX (DYHKIINIA
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F={f11(2),.... fuw (2), f21(21, 22).. .., fov (21, 23),
f3,1(21122a23)1”1 f3’S(Z]_122123)} (4)
rne W - xomuuectBo dyHkimit ¢ omauM aprymentom, V - xomuuecTBo (GyHKIMi C

JByMs apryMEHTaMH, S - KOJHYECTBO (yHKIH C TpeMs apryMeHTaMH.
BekTop BbI30Ba yHKIIMU UMEET YEThIPE KOMIIOHEHTHI

T
V= [Vl Vo V3 V4] ) (%)
rae V| - HoMep dseMeHTa U3 MHOXKecTBa QyHkumii (4), Vo, V3, V4 - HOMepa >11eMeHTOB

13 MHOKECTBA apryMeHToB (3).
Hanpumep, BbI30B (pyHKIIUU OMpeAeseTcs IpaBuiiaMu

1= fg,a(Xﬂ,Cy,Xo.), (6)
rae f3,a:>V1:V +W +a, XIB =V :ﬂ, Cy:>V3:n+]/, XO.:>V4:G.

B utore BCKTOpP BbLI3OBa (1)YHKI_II/II/I HUMCCT BU

Vl=[\N+V+aﬂn+7/ G]T (7
Pesynbrar Berancienust GyHkiuu (6) 1006aBiIseTcss KO MHOXKECTBY apryMeHTOB (3)
A=, Xn,CpyeesCpy Y1) - (8)
PaccmoTpum nmpumep KOTUPOBaHHS MATEMAaTHIECKOTO BBIPAKCHUS
y = X1 €Xp(—C1X2) COS(CoX; + X3). 9)
3a71aHO MHOXKECTBO apr'yMEHTOB U MHOXKECTBO (DYyHKIMH
A=(X,%2,%3,¢1,C2), (10)
F={f11(2) =2, f15(2) =—2, T, 3(2) =exp(2), Ty, 4(z) =cos(2),
f21(z,22) =2 + 25, 1 2(21,22) = 475} (11)

B nannom npumepe GyHKIUU € TpeMs apryMEHTaMH He UCIOJIB3YIOTCS, TO3TOMY BEKTOP
BbI30Ba (DYHKIMH (5) MOXKET COCTOSATh U3 TPEX KOMITOHEHT.

Kox nekapToBOro reHeTUYECKOro NporpaMMHpPOBaHUS MAaTEMATUYECKOTO BhIpaskeHus (9)
MUMEET BU]L

1

C= (12)

NP
NN
AW
N O1TOd
U1© o1
(o e JEEN
— 00O

6
1
1112
13567 91011

BapuannoHHOe 1€KapTOBO N€HETUYECKOr0 IPOrpaMMHUPOBAHHUS, OTINYAECTCS OT IIPOCTOrO
JIEKAPTOBOTO TE€HETHYECKOr0 IPOTPaMMHUPOBAHUSA TEM, YTO B BAPHUALMOHHOM HCIOJIB3YETCS
IOPUHIUI MajblX Bapuanuii 6azucHoro pemenus [7]. CoriacHo 3ToMy NPUHIMITY, KOAUPYETCS
TOJIBKO OAHO OasucHoe pemieHue. OcTajbHBbIE pEIIEHUs KOJIMPYIOTCS B BHJIE KOJOB MAlbIX
BapualnMii 0a3ucHOro pemeHus. lcronb3oBaHHe 53TOr0 MPHUHIMIA SBISIETCS MOUIHBIM
UHCTPYMEHTOM ITOMCKA ONTUMAJbHOIO pElICHUs. BplUMCIUTENbHBIE DKCIEPUMEHTHI IIOKA3aIIH,
yTo 0€3 MpUMEHEHHUs ATOro MPHUHIUINA HAWTH penieHus 3ajauyd CHUHTEe3a YIpPaBIEHUS He
IIPEACTABIISIETCS BO3ZMOXKHBIM.

JI1st KonMpOBaHUs MAJIOM BapHallMy UCIIOJIB3YEM BEKTOP BapHalMi U3 TPEX KOMIIOHEHT

T
W= [VVl Wo W3] ) (13)
rae W -= HOMep cTonbLa B KO AEKapTOBOTO FeHETHIECKOro IporpammupoBanus, Wy

- HOMCp CTPOKH B KOJIC, W3 - HOBOC 3HAQUYCHHC DJICMCHTA KOJa.

Hamnpumep, BexTop Bapuanuit
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.

w=[21 3] (14)

u3MeHsieT B koje (12) maremMatuyeckoro BeipaxkeHus (9) 3eMEHT BO BTOPOM CTOJIOIIE, B
MepBOI CTPOKE HAa HOBOE 3Ha4YeHUe 3. B pe3ynbTare nojiydyaeM HOBBINA KOJI

63365 4 6 6

|l4675910 8 1
WeC=92425 81112 (15)
13567 910 11
KOTOpBIﬁ COOTBeTCTByeT HOBOMy MaTeMaTI/ILIeCKOMy BLIpa>KeHI/IIO
Y = X3 eXp(EXP(C1X7)) COS(CoXo + X3). (16)

CornacHo NpUHIMILY MaJbIX Bapualuil 0a3MCHOrO pelIeHHs] BCE BO3MOXKHBIC PELICHMS
KpoMe 0a3MCHOTO OMUCHIBAIOTCS YHOPSI0UEHHBIM MYJIBTUMHOXKECTBOM BEKTOPOB BapUaIuit

W:(Wl,...,wd). (17)
OnepauHH CKpCHIMBAaHU W MYTAallUHW TCHCTUYCCKOTO aJITrOpUTMa BBIIIOJIHAIOTCS Ha

MHO’KECTBAaX BEKTOpPOB MajblXx Bapuanuil. Ilpu omnepauum ckpeumuBaHusi OTOMpArOTCs JBa
BO3MOYKHBIX PELICHUSA-«POAUTEIIS

W, =(w* .. w*dy, (18)
Wﬂ :(Wﬂ'l,...,wﬁ’d). (19)

OnpenenﬂeTc;I CHy‘l&ﬁHO TOYKa CKPCUIUMBAHUA, k E{l,. ..,d}, " 1oJIydacM JBa HOBBIX
peHICHUSA-KIIOTOMKa» ITyTEM obOMeHa KOJOB I10CJIC TOYKH CKPCIIUBAHUA

Wi, g =W, o wek L whk  whdy, (20)
WH+2 :(W'B'l,...,Wﬂ’k_lywa’ks---vWa’d)’ (21)

rac H - YHUCJIO BO3MOXHBIX peIHeHI/Iﬁ B ITOITYJIAIIMHN

3. BeruncnurenbHbIi SKCIEPUMEHT
PaccmoTpuM 3aiady CHHTE3a CHCTEMbI NMPOCTPAHCTBEHHOM cTaOmiM3anuud MOOUIBHOTO
JIBYXI'YCEHUYHOIr0 podoTa

Xl = 0.5(U1 + U2)COS(X3), (22)
X, =0.5(Uy +Uy)sin(Xz), (23)
X3 =0.5(u; —u,), (24)

rae U=[u u2]T - BeKTOp ynpasienns, X =[X Xo X3]-r - BEKTOP COCTOSIHHS.
Ha ynpapjieHue HaloKeHbl OrpaHHYEHHUs]

~10=u"<uy; <u* =10, i=12. (25)

B 3amadye HeoO6xo1uMO cTabUIM3UPOBaTh poOOTAa OTHOCUTENBHO Havana KoopauHar. s
o0y4deHus ynpaBJIeHUs UCHOIb30BaICS MeTO 00yueHus ¢ yuuresnem [8]. [lepBonayanbHo ObLIO
3aJ]JaHO MHO’KECTBO HavaJbHbBIX yCIOBUI

Xo = =[-2 —25 -5n/12]", x%? =[-2 —2.5 51 /12]",
x?3 =[-2 25 -5n/12]", x®% =[-2 25 5r/12]
x?%=[2 —25 -5r/12]", x%® =[2 —2.5 5 /12]",
x%7 =[2 25 -5r/12]", x*8 =[2 2.5 5 /12]" }. (26)
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JUIs KaXXJI0ro Ha4aJdbHOT'O COCTOSIHUS Oblia pellleHa 3a/1a4a ONTUMAJIBHOIO YIpaBJICHUS
ABOJIIOLIMOHHBIM aJITOPUTMOM  «pos-yacTull». Ha kaxmoll onrtuManbHOW TpaeKTOPUM ObLIN
COXPaHEHbI 3HAYCHHsI BEKTOPOB COCTOSIHMS Yepe3 3aJaHHbI MHTEpBajl BpeMeHU. B pesynbraTe
Obuta mosydeHa oOydaromiass BbIOOpka. Jlasee pemamach CHHTE3a YHPABJIEHHS METOAOM
BapHAallMOHHOIO JEKapTOBOIO TIE€HETUYECKOr0 IPOrpaMMHUpPOBAHUs, I BCEX HAYaJIbHBIX
3HaYeHUU M3 3aJaHHOM oOsacTH (26) MO CyMMapHOMY KPUTEpPHUIO OBICTPOACHCTBHS, TOYHOCTU
NIONAJaHUsl B TEPMHUHAJIBHBIC YCJIOBHA W TOYHOCTH IPOXOXKACHHS TOYEK HA ONTHMAJIbHBIX

TPACKTOPHUSIX.
B pesyinbrarte ObuTa mosydeHa clieyromas QyHKIHs yIIpaBICcHUS
Ui+, if Ui > Ui+
Uy =<qui , Iif Gy <uy ,1=12, (27)
u;", otherwise
rac
0y =% — g +SON(-yare(x] — x5) AWl ~tyatad —x3)Al. (28)

PR f
0y = {Cls’ It 0y > Qgu(X3 —X3) (29)
—(Q3, otherwise

A=sgn(sgn(x] —x,)(@xp(l X} — %, ) ~D)ylexp( x5 — %) -1,

o, if Jol<l
M) = {sgn(a), otherwise '

oy =15.761, g, =0.00122, g3 =15.983.

Pe3yabTaThl HCC/Ie1OBAHNS U AHAJIN3.

Ha pucynke 1. npuBeneHbl pe3yiapTaTbl MOJECIMPOBAHMS IOJYYEHHOM CHCTEMBbI
yIpaBieHUS U3 3aJlaHHBIX HadaJbHBIX yciaoBui (26). TaM ke moka3zaHbl TOUKH M3 oOyuaromeit
BBIOOPKH.

-3 -2 -1 0 1 2 3

PucyHnok 1 — TpaekTopuu q1BH:KeHUS p000Ta HA MJIOCKOCTH U3 BOCbMHU HAYAJIBHBIX YCJIOBHH
U 00y4yamiuasi BHIOOPKA, HCNOJIb3yeMasi IPU CHHTe3€e YIPaBJICHHUS.

Jlis TpoBEepKH MOJIYYEHHOrO pelIeHHs ObUTM MPOBEACHO MOIEIHUPOBAHUE CHUCTEMBI
yIpaBJIeHUS] U3 JIPYTUX HAyaJbHBIX YCJIOBUHM, HE BXOAALIMX B OOYdYarollylo BBIOOPKY. bbutn
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BbIOpaHbl HayalbHbIE yCIOBHA, Haubojee TpyaHbIC ULl CUCTeMbl cTaOmnm3aunu. Pe3yoruars
MOJIEJTMPOBAHUS IIPUBEIICHBI HA PUCYHKE 2.

Pucynok 2 — TpaexkTopum 1BU:KeHHS Po0OTa U3 HOBBIX BOCbMH HAYAJBHBIX YCI0BHIi, HE
paccMaTpuBaeMbIX IPH 00y4YeHHH YIIPABJICHUS

Kax BUJHO M3 PUCYHKOB IIOJIYYCHHAA CUCTEMaA YIIPABJIICHUS o0OecrieunBaeT CTa6I/IJII/ISaLII/IIO
p060Ta OTHOCHUTCIIBHO 3aJaHHOI'0 TCPMHUHAJIBHOT'O COCTOSAHMA.

BoiBoabl. MamaHoe O6y‘lCHI/IC YIipaBJICHHUA HA OCHOBE METOI0B CUMBOJIbHOM perpeccuu
IMMO3BOJIACT aBTOMATU3UPOBATH TEXHOJIOTHYSCKHI mnmponecc cozganusd CUCTEM aBTOMATHYECKOI'O
YIpaBJICHUA.
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MACHINE LEARNING OF CONTROL FOR THE SYNTHESIS OF ARTIFICIAL
INTELLIGENCE OF ROBOT SYSTEMS

Diveev A.1.Y, doctor of technical sciences, professor
Konyrbaev N.B.?, PhD
Omirzak A.A.%, master's student
Kydyrali D.K.?, master's student
Imangali N.E.?, master's student

'Federal Research Center "Computer Science and Management" of the Russian Academy of
Sciences
*Kyzylorda University named after Korkyt Ata, Republic of Kazakhstan

Annotation. The problem of automatic synthesis of control systems of robotic devices is
considered. To solve the problem, machine learning control is used by symbolic regression methods. The
mathematical statement of the machine learning problem is given.lIt is shown that the problem of machine
learning is to search for an unknown function. Machine learning of control consists in finding functions in
control tasks. To solve the problem, it is proposed to use symbolic regression methods. The method of
variation Cartesian genetic programming is presented. The method avoids recursive calculations and
looks for a solution in the space of function codes with the same length.An example of automatic solution
of the synthesis control problem for a mobile robot based on machine learning control is presented. In the
problem machine learning control with a teacher on a training sample is used. To create the training
sample previously the optimal control problem set was solved by an evolutionary algorithm for a set of
initial conditions.

Keywords: machine learning, synthesis of control, symbolic regression, optimal control, mobile
robot.
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POBOT JKYWEJIEPIHIH, )KACAH/IbI THTEJUIEKTI CHHTE3I YIITH BACKAPYIbI
MAIINHAJIBIK OKBITY

JluBeeB A.M.', TexHIKa FBUTBIMIAPBIHBIH TOKTOPEI, mpodeccop
Konbipoaen H.B.2, PhD
Omip3ak A.A.2, MarucTpat
Ksiabipaai LK., MarucTpaHT
Nmanranu H.E.”, Maructpant

1 o
Peceii evinvim axademusicoinviy « Mugopmamuxa scane menedxcmenmy Pedepaiobik ebiibiMu-
3epmmey opmanviesl
2 .
Kopxoim Ama amwsinoagel Kvizviiopoa yrusepcumemi, Koizvinopoa ., Kazaxkcman
Pecnybruxace

AHHoTanusa.Makanaga poOOTTHIK KYPBUIFbUIAPIBI Oackapy >KyHelepiH aBTOMATTBl CHHTE3JCY
Macelneci KapacThIpbuIFaH. MyHIa MoceseHi ey YIIiH CHMBOJIBIK PETPEeccHs SAICIMEH MalliHAIBIK
OKBITYZIbI OacKapy ofici KoJJaHbLIaabl. MalIuHAIBIK OKBITY MACEJICCIHIH MaTeMaTHKAIIbIK TYXKBIPhIMBI
KeNTipireH. MammHambIK OKBITYABIH MiHIETI Oenrici3 GyHKIUSHBI Ta0y eKeHi KepceTinreH.backapyas
MAaIlIMHAJBIK OKBITY Oackapy ecemntepiHaeri ¢GyHKuusHbl TabymaH Typansl. COHBIMEH KaTaTp, MoceleHi
ey YIOIH CHMBOJIIBIK pErpeccusi OSIICTepiH KOJJaHy YCHIHbUIAABL BapHalMsIbIK IEKapTThIK
TCHETUKAJIBIK OaFjaapiaMaiay o/ici YCBhIHBUIFaH. OJIC PEKYPCHBTI ecemnTeyyiepiai OoJbplpMayFa >KOHE
Oipaeit y3bIHABIKTaFbl (PYHKIMS KOATApHl KEHICTITIHAE MIeNIM i31eyre MYMKiHIik Oepemi. backapymbt
MAaIlIMHAJIBIK OKBITY HETI3IHJE JKbUDKBIMAIBI POOOTTHIH Oackapy CHHTE31 eceOiH aBTOMATThI TYpIe
HICIIYIiH MBICAJIbl KeNTipuireH.Macelie OKy JKMHAFbIH/Ia MAaIIMHAIBIK OKBITY OaKbIIIAHATHIH OaCKapybl
naiimanananel. JKaTTeIFy YATICIH JKacay YIIIH OHTaWibl O6ackapy Macerneci OYphIH OacTamkpl MIapTTap
JKUBIHTBIFBI YIIITH SBOJFONUSIIBIK AITOPUTMII KOJIIAaHY apKbUIbI IIEIIiITeH.

Kinm ce30ep: mawunansi oxbimy, dackapy cunmesi, CUMBOJIObIK pespeccusl, OHMailivl 6acxapy,
MOOULOI pobom.
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Hucmumym kocmuueckoi mexHuxu u mextonoaui, 2. Aimamesl, Pecnybonuxa Kaszaxcman

AnHoTauus. Hacrosmas crates moCBsIeHa TeMe TOBBILICHUS! YPOBHSI TEXHUKH W TEXHOJIOTHHA,
KOTOpBIE  HCIOJNB3YIOTCS IPAaBOOXPAHUTENBHBIMH ~OpraHaMud Uil  OOpsOBI €  OpraHM30BaHHOMN
HpPECTYMHOCTEI0. McXons M3 akTyalbHOCTH BHEIPEHUS aBTOMATH3MPOBAHHBIX CHCTEM B OIEPAaTHBHO-
PO3BICKHYIO JICSTENFHOCTD B LEJIOM U aBTOMATU3UPOBAHHBIX BUICOCHCTEM PACIO3HABAHHS U CIICKECHUS
3a TMOJBM)KHBIMU 00OBEKTaMH B YaCTHOCTH, B HACTOSAILEH paboTe MOCTaB/IeHa IIelIb: ONpEAeIUTh Hanbosee
ONITHMAJIBHYIO CXEMY OpPraHM3allMy MOTOKOBOH Iepeaadn BHICO B PEXKHME PEATFHOTO BPEMEHH C MecTa
COOBITHII Ha aBTOMAaTH3MPOBAaHHBIE paboune MecTa COTPYJHHKOB OPraHOB MpaBomnopsiaka. Jist aToro B
paboTe paccMOTpPEHbI OCHOBHBIE BOIPOCHI OpPraHW3allMK Iepelavyd BUACOMOTOKA, a MMEHHO, JaHO
npencTaBieHne o0 sramax (GopMHpOBaHUS U IIEpeladd BHICONOTOKA, 3aTeM ONMCAHBI MPUMEHSIEMBbIC
IPOTOKOJIBI MTOTOKOBOHM TMepeayd aHHBIX, HAKOHEIl IMPUBEICHBI pEIIeHHS MO KpHUNTorpaduieckoi
3alIMTe MOTOKOBOM Mepenayn JaHHbIX. OnpejeieHHas B pe3ylibTare cxema Mepeiadd BUACONMOTOKA B
peXHMe pealbHOr0 BPEMEHH BKIIIOYACT Tepeaady BUICONOTOKA ¢ KaMephl Ha BeO-cepBep 10 MPOTOKOITY
RTMPS, ot cepepa Ha aBTOMaTH3UPOBaHHBIE padOYHe MeCTa COTPYAHUKOB OPTaHOB IIPABOMOPSAKA — IO
texHosorun WeDRTC ¢ 3amuToit manHeix mo mporokosny TLS, a Takke OOMEH JaHHBIMH MEXKIY
noJicucTeMaMu 1o npotokony HTTPS.

Kniouesvie  cnoea:  onepamugHO-po3biCKHAA ~— 0eAMENbHOCMb,  ONEPAMUBHO-PO3LICKHOE
Meponpusimue, Haba00enue, NPOZPaMMHOe obecneyenue, akmyanbhvle npodaembl

BBenenue. TexHOIIOrMM IOTOKOBOM I€peladd BUICO B PEKUME PEAIBHOTO BPEMEHH
HIMPOKO MPUMEHSIOTCA KaK B JIMYHBIX LENAX, TaK U B OW3Hece, HalmpuMmep, A MpOBEIEHUS
OHJIAMH-COBEIIaHUN, pabounx coOpaHuii u BeOMHaApoB [1], a Takke B TaKMX HOBBIX O0JIACTSIX,
KaK TeleMenuuuHa [2, 3], AMCTaHIIMOHHbIE 3aHATHS [4], OHJIaliH MYy3bIKaJbHbIE KOHIEPTHI [5] 1
KuHOTeaTpsl [6] u 1p. Kpome Toro, TeXHOJIOTHMHU Mepeadl BUACONIOTOKA 00eCedrnBaloT paboTy
CEPBHCOB «BUJEO IO 3ampocy». BMmecre ¢ TeMm, NaHHBIE TEXHOJOTUU HUMEIOT HEMAJIOBAXHYIO
poJib M s IPaBOOXpPaHUTENbHBIX opraHoB. K mpumepy, aBTOopamu paboThl [7] Ha OCHOBE
TEXHOJIOTUHM TIepeladyd BHJEONOTOKA pa3paboTaHa CUCTEMa MHOTOKAHAIBbHOM KOJUIEKTUBHOU
BUJICOCBSI3U JJIsl Tepedauyd KOMaHJ OT CHUTYallHOHHOTO LEHTpa NpsMo Ha pabouume MmecTa
COTPYAHHUKOB MPAaBOOXPAHUTEIbHBIX OpPraHOB /s OO0ECleYeHUss CBOEBPEMEHHOCTH UX
pearupoBaHus Ha coObiTus. Takke B 0030pe NEPCHEKTUBHBIX CHUCTEM JJIsS IOBBIIICHUS
3QPEKTUBHOCTH  JESATEIbHOCTH  IPAaBOOXPAHUTENbHBIX  OpraHoB  [8],  MOCBSIIEHHOMH
pPacCMOTPEHHMIO  aBTOMAaTH3UPOBAHHBIX  CHUCTEM, MEPCIEKTHUBHBIX Ui  JACSITEIbHOCTH
IPaBOOXPAHUTEIBHBIX OPraHOB, OBIIO YCTAHOBJIEHO, YTO OJTHOW U3 TAKUX aBTOMATU3MPOBAHHBIX
CHUCTEM SIBJIIETCS BUJICOCHCTEMA PACIIO3HABAHUS U CIICKEHUS 32 00bEKTOM B PEKUME OHJIAMH.

B cBs3u ¢ 3THM, HacTodmas paboTa MOCBSIIEHAa ONpPeeNeHHI0 Hanbosee onTUMalIbHON
CXEeMbl OpraHu3allMy IOTOKOBOM Mepenaud BUAECO B PEKUME pealbHOTO BpPEMEHH C MecTa
COOBITHI1 Ha aBTOMATU3UPOBAaHHBIE paboUKe MecTa COTPYIHUKOB OPraHOB IPaBOMOPSIKA.

OCHOBHBIM METOJIOM, HCHOJb30BaHHBIM B HacToslled paboTte, SBISETCS aHAIMU3
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MyOMKAIUi, JOCTYIHBIX B OTKPBITON MEYaTH U MOCBSIIICHHBIX OPTaHU3AIMU MTePEIauu BUIEO B
pEXKHME OHJIAIH.

PesyabTaTrel M o0cyxiaenue. IIpouecc ¢opmMupoBaHMS M TE€peNadyd BHICONOTOKA B
pPEeXHUME peaNbHOrO BPEMEHU MOXKHO pa3feNiuTh Ha MATh 3TANoB, OKa3aHHBIX Ha pucyHKe 1 [9].
3axBayeHHOE KaMepOH BHUAEO KOJIUPYETCS C IOMOIIBIO DHKOJEpa, NEpEeNacTcs Ha cepBep, Ile
npu HEOOXOAMMOCTH OCYIIECTBISICTCS TPAHCKOJIWHT, TPAHCPEUTHHT, TPAHCMACKUHT BUJEO,
3aTeM IepefaeTcs I0Jb30BaTeNi0, JEKOAUPYETCS U BOCIPOM3BOJAUTCA HAa YCTPONCTBE
nonb3oBarens. KoaupoBaHue BHIEO MPOUCXOAUT MyTeM MpeoOpa3oBaHUs HCXOIHOTO
Buzeodaiina u ayauogdaiiia ¢ moMoIIbI0 BUICOKOACKA, U ayIMOKOJEKa, COOTBETCTBEHHO.

Ilo Takoil xe cxeMme, Kak IMpeAcTaBlIeHa Ha pPHCYHKE 1, MOXHO OpraHH30BaTh
tpancisauuto VOD kontenra (video on demand, oT aHri. BHIAEO MO 3ampocy) C MyJIbTHUMEAHA
cepsepoB. Tornaa st HOTOKOBO# mepeaun Bueodaiiia oH OyAeT paszieneH Ha YacTu (TaKeThl),
KOTOpble OyayT JOCTaBIATHCS IIOJIB30BATENI0  IOCIENOBATENbHO: TOKAa OJUH  IaKeT
BOCIIPOU3BOJUTCS, BTOPOM MAKET BOCCTAaHABIUBAETCS, TPETUM NakeT npuHuMaercs u T.4. [10].

CoObITHE (MECTO 3axBat BUICO KomupoBanue
COOBITHS) KaMmepoit TaHHBIX
A

[lepenaya

JaHHBIX

BocmnpousseneHue Buneo
Ha yCTPONCTBE —
I10JIb30BaTEIs

JekonupoBaHue
JAHHBIX

A

Pucynok 1 — IIpouecc moToxkoBoii nepeaayu BUIe0

JIro6oii Bumeodaiin onuckiBaeTcs Buaeokoaekom (Hanpumep, H.264, HEVC, VP9, AV1),
aynuoxonekoM (Hampumep, MP3, OPUS, AAC) u xonreiinepom (Hampumep, MP4, MOV,
WebM), unave HaszpiBaeMblii (opmaroM daiiia. Aynuo- U BHICOKOJICKH MpPEAHA3HAYCHBI IS
KOIMPOBAHUS MCXOJHBIX (DalIOB C IENBI0 UX CXKATHUs, a TaKKe NEeKOIUPOBaHHS BUICO(ailIoB
st BoctipowsBeneHus. CerogHss Jisi  TIOTOKOBOWM — TMEpenaydl  METUAJaHHBIX  JTYYIIAM
BUJIEOKOJIeKOM cunTaercs H.264, a nydmmum aynunokonekom — AAC. Haubonee yHuBepcaabHbIM
U TOAXOMANIAM JUIS TIOTOKOBOW TIepeaadd MeIWaJaHHbIX KOHTeWHepoMm sBisiercs MP4,
U3BECTHBIN Takxke kak M-PEGA4.

OnHMM W3 BOXHEHIIMX DJIEMEHTOB TOTOKOBOW IEpeIaydl MEIHaJaHHBIX, B YACTHOCTH
BUJIEO, SBIISIETCS CTPUMUHTOBBIN MMPOTOKOI — MPOTOKOJI MOTOKOBOM Mepeaun JaHHBIX, KOTOPBIN
10 CYTH SIBJIICTCS HAOOPOM COTJIaIIeHUH, 00eCIIeYNBAIONIUX ITepe1ady JaHHBIX Yepe3 HHTCPHET.

B nacrosmiee BpeMsi Hanbolee N3BECTHBIMH MPOTOKOJIAMH MTOTOKOBOM Mepeiadnl JaHHbIX
seisitorcst RTMP (Real-Time Messaging Protocol), RTSP (Real-Time Streaming Protocol),
HLS (HTTP Live Streaming), WebRTC (Web Real-Time Communication), SRT (Secure
Reliable Transport), MPEG-DASH (Dynamic Adaptive Streaming over HTTP).

CraHOBJIGHHE ¥ WCTOPUIO PAa3BUTHS TEXHOJOTHI MOTOKOBOM TIepenadydl JaHHBIX
CBS3BIBAIOT C TOsIBJICHHEM TMpoTokoyioB RTMP (paboraromero moepx TCP) um RTSP
(paboraromero kak moBepx TCP, tak u UDP), a taxoke Adobe Flash Player. Tak, B To Bpems
OCHOBHOI# CITOCO0 TIepe1ayrl MOTOKOBBIX JIAHHBIX MOJIh30BATEII0 B PEKUME PEATLHOTO BPEMEHHU
BKIIIOYAT HCHOJb30BaHUe mpoTokona RTMP nmns mepemaunm Buzaeodaiina Ha BbIICTICHHBIN
MearacepBep, a 3areM TOT K€ IPOTOKOJN HCIIOJIB30BAJICA I Tepelavyd Bujueodaiiia ¢
MenuacepBepa Ha Buaeorieep Flash.

B nauvane 2000-X nosBuIach MHUPOKOMOJIOCHAS CBSI3b, COBEPIIEHCTBOBAINCH TEXHOJIOTMU
KOJMPOBAHUS U IEKOAUPOBaHUS MenradaiioB.
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B 2009 roxy xopnopauust Apple anoncupoana nporokon HLS, ochoBanusrit Ha HTTP u
ucnonp3yrontuit TCP. [Ipotokon HLS mo3Bonmt ocymecTBiIsiTh TOTOKOBYIO Tiepeaady (haiioB ¢
aJIalITUBHBIM OUTPEHTOM C HCIONb30BaHHEM BeO-cepBepa.B KkadecTBe HE3aBHCHMOTO OT
MOCTaBIIMKA IMPOTOKOJIA TEpeaadyd JaHHBIX C aJanTuBHBIM Outpeditom B 2012 romy ObuI
npezcrasieH HOBbIN mpoTokon MPEG-DASH. O6a stux npoTokoia o6ecneunBaoT HauTy4inee
BO3MO)XKHO€ KayeCTBO BHJIEO IIOJB30BATENIIM, HO XapaKTEepPHU3YIOTCS BBICOKON BpPEeMEHHOMN
3aaepxkoii mo cpaBuenuto RTMP, SRT u WebRTC.

IMpotokon STR, Hapsamy ¢ WebRTC, cumraercs OyaymiuM HHIYCTPHH ITOTOKOBOM
nepeaayd JaHHBIX B PEXHUME pealbHOro BpeMeHH. OCHOBHBIMHM OTJIMYMAMHU IpoTokosna SRT
SBIISIIOTCS OTKPBITBHIA MCXOIHBIA KOJ, BBICOKAs CKOPOCTh Mepefadd JaHHBIX U 3()(PeKTUBHOCTH
nepeaayy JaHHBIX MO CETSIM C M3MEHSIOMUMCS (HETpPeICKa3yeMbIM) ITOBEICHUEM.

WebRTC — mpoekT ¢ OTKPBITHIM HCXOAHBIM KOIOM, KOTOPBIH MO CYTH MPEACTABISIET
COOOH TEXHOJOTHIO, OOBEIUHSIONIYI0 HAa0Op CTaHIAPTOB, MPOTOKOJIOB M MPOTPAMMHBIX
unrepdericoB (APl), koTopas mo3BoJSIET TepeaaBaTh MOTOKOBBIC BHUIIEO- U ayJWOJAHHBIC OT
oxHOro Opaysepa K apyromy (i mexnay nomaepxuparonumu WebRTC npunoxenusmu) B
peXHUMe peabHOro BpeMeHH 0e3 YCTaHOBKH JIOTIOJIHUTEIbHBIX MIATMHOB WJIM MHBIX CTOPOHHHX
pacmumpenuit [11].

Takum o6pasom, WebRTC, wucnons3ys JavaScript APl u HTMLS5, peamusyer
OJIHOPAHTOBYIO (WJIM MUPUHTOBYIO, Peer-to-peer, Touka-Touka) cBsi3b uepe3 Opaysep. B kauecTse
ocHOBBI i1 pa3pabotk WebRTC Obut B3AT (yHIAMEHT, 3aI0KEHHBI Ha PaHHUX I3Tarax
pa3padotku VOIP TexHOI0ruM nepeayu rojioca 4epe3 MHTEPHET 110 NpoTokoiy IP.

Texuonorus WebRTC 6bi1a anoncupoBana kopropanueii Google. ITociae macirrabHOM
paboThl COCTOSUICS TIEPBBIA Kpocc-Opay3epHblii Buaco3BoHOK Mexay Chrome u Firefox c
ucrnonp30BaHueM ayauokogeka Opus, Bumeokoaeka VP8, TpancmoptHoro mportokona DTLS-
SRTP nns mwmdpoBanus u mnporokosna ICE mns paborer B cetn. I[lomoOHbIid ycmex
CIPOBOIIMPOBAII OOJIBIION MHTEPEC CO CTOPOHBI pa3paboTunkoB B TexHomorud WeDbRTC, uro
npuBesio Kk Tomy, uto cerogus WebRTC B pa3Hoii cTerneHH IOCTYIHA Ui BHICO3BOHKOB B
Google Chrome, Mozilla Firefox, Android, iOS u T.1. Texuonorust WebRTC umMeer OTKpBITYIO
crienu(pUKanuio, TPOUIs BCe CTAIUM COTJacoBaHUs KOTOpoid, 26 suBaps 2021 roma WebRTC
6bu1a osyueHa pekomenaamnus W3C (BeO-cTangapr).

[Mpunmun padotst WebRTC 3awmowaercs B cienyroomeMm. Ha mnepBoM  dtame
OCYILIECTBIISICTCS] OpraHu3anus coennHeHus Touek A u b. Jlns aToro cHauana ycTtaHaBIuBaeTcs
JIOTHYECKOE COCIMHEHHEe, T.€. OIUCHIBAIOTCS TMapaMeTphl ayAuo- W BHJICOJAHHBIX JUIS
COIJIaCOBaHUs UX nepenayu. Jlornyeckoe coeMHEHUE peaTu3yeTcsl MOCPEACTBOM CUTHAIBLHOTO
cepBepa MO CHTHAJILHOMY MEXaHU3MYy C HCIoJIb30oBaHueM mnpotokosia SDP (Session Description
Protocol) [12].

Jlanee ycTtaHaBmMBaeTcs (PU3NIECKOE COSAUHEHHE, TO €CTh ONMUCHIBACTCS MyTh Mepeaadn
JaHHBIX MeXTy ToukamMud A u b. Jlnsg sToro nmis Touyek, HaXOASIIMXCS HE B OJHOM CeTH,
ucnons3yercs mexanmsm ICE (Interactive Connection Establishment) mocpeacrsom STUN
(Session Traversal Utilities for NAT) unmu TURN (Traversal Using Relay NAT) cepsepa,
kotopele oOecnieunBaroT o6xoxm NAT [13]. Ilpu sTomM dopMHUpYIOTCS U TIEpEAAIOTCS Yepe3
curHanbHbelii MexaHu3M |CE-kaHnuaaTel y3ioB, mpencTaBisitolIe coboil ajpeca TOUeK B CETH
(IP ampec, Homep mopTa, TpaHcmopTHBIH mpoTokoi). Bmecte ¢ Tem TURN cepBep Takke MOXKeT
OpraHu30BaTh  CBSI3b  «KIUEHT-CEPBEP-KIUEHT», TPU  HEBO3MOXKHOCTH  BBIOJHEHHUS
OJTHOPAHTOBOTO COETUHEHHUSI.

Ha BTOpoM 3Tame peanusyercst MOTOKOBAs Mepeada ayauo- U BUJICOJAaHHBIX HANPSIMYIO
Mexay Toukamu A W b ¢ ucmonb3oBanmem mpotokonma DTLS-SRTP. Ilpu atom 00b19HO
MIOTOKOBAas TIepellaya ayauoJIaHHBIX OCYLIECTBISETCA C MCIOJb30BaHHEM Kojeka Opus, a
MOTOKOBAsl Tepefavya BHUICONAHHBIX — C UCIOJIb30BaHWEeM Kojaeka H.264. MenuagaHHbie
NepeaaTCs B MEAUANOTOKE, BHYTPU KOTOPOT'O BCET/AA SABISIOTCS CHHXPOHU3UPOBAHHBIMH.

OcHoBuble nocTouHCTBa TexHOJIOoruM WebRTC coctosT B HU3KON 3aepkKKe nepenayn
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naHHbIX (10 0,5 ¢), mojepKKe TEXHOJIOTMH BCEMU MOMYJISIpHBIMU Opay3epamMu ¥ MOOMIIbHBIMU
YCTPOMCTBAMHM, a TaKke B MPOCTOTE MCIOJIb30BaHMs. J[aHHAs TEXHOJIOTUS 00JalaeT BBICOKOM
KOHKYPEHTOCTIOCOOHOCTBIO.

Anroput™sl M(GPOBaHUS UCIOIB3YIOTCS KPUNITOrpahUuuecKMMHU IPOTOKOIAMH, KOTOpbIE
OTBEYAIOT 3a 0Oe30macHyl0 TmepeAady MaHHBIX IO OTKPBITBIM KaHajlaM CBSI3H  MEXIY
I0JIb30BATENSIMU, a TakXke O0e30nacHyro 00pabOTKy M XpaHEHHe JIaHHBIX B HeOe30IacHoil cpee.
OcHoBuble kpunrorpapuueckue mportokossl: TLS/SSL (Transport Layer Security/ Secure
Sockets Layer), IPSec (Internet Protocol Security), SSH (Secure Shell), PGP (Pretty Good
Privacy).

[Tpotokonsl TLS u SSL HaxoasATcs Ha TpaHCIOPTHOM ypoBHE cereBoi Mojenu TCP/IP u
SIBIISTIOTCSI OCHOBHBIMU KPUNTOTPaUUECKUMH MPOTOKOIAMHU, 00SCTICYMBAIOIIMMHE 3aAIIUIIEHHOES
COEMHEHUE MEXJy KIMEHTOM U CEPBEPOM C IMOMOUIbIO Pa3IMYHBIX AJIFOPUTMOB IIHU(PPOBAHHUS.
B wuactHoctu, mpotokonsl TLS m SSL wucnonp3yloT accuMeTpuyHoe MMHUGBPOBAHHE IPH
reHepaluu OOILEro CEeKpeTHOro KIoya ¢ MOCIEAYIOUMM CUMMETPUYHBIM IHU(POBAHUEM IpPU
oOMeHe JaHHBIMH, O uyeM roBopuioch Belme. IIpotokoner TLS um SSL ucnonb3yrores s
ayTeHTHU(UKaLUMU Tonb30BaTenell, mudpoBaHus TpaduKka, MMOATBEPKACHUS IEIOCTHOCTH
JTAHHBIX.

CuMMeTpuuHblE M aCCUMETPUYHbIE METOAbl LIM(PPOBAHUSA MCIIOJIB3YIOT AITOPUTMBI
mmdpoBanus pu 3aM(POBBIBAHUN M pacIM(pPOBBIBAHUN JTAHHBIX. CHMMETPUYHBIE METOIBI
mudpoBaHUs UCHONB3YIOT OJIOYHBIE M IOTOKOBBIE AIrOpUTMbl MmuGpoBaHus. biouHble
anroputmbl mmdpoanus (umanpumep, AES, Triple DES) mnpeobpa3yroT OIOKHM JaHHBIX
(UKCHUPOBAHHOM JUIMHBI, TOTJa KaK IMOTOKOBBIE aaropuTMbl mudpoBanus (Hampumep, RC4)
OCYIIECTBIISIIOT ~ MPEeoOpa3oBaHME KaXJoro Ourta uWHPOpMAIMK IIYyTEM TaMMHPOBAHUS.
AccuMeTpUyHble METOAbI MH(POBAHUSA UCIOJIB3YIOT CIIOKHOCTH BBIYUCIIECHUS (aKTOpH3aLUU
Oompmmx wenblx uncen (Hampumep, RSA) uM BBIUMCIUTENBHBIC CIOXHOCTUH JIMCKPETHBIX
aorapudmoB (Hampumep, DSA).

Haunbonee nomynspHbIMA ¥ ONTHMAaJIbHBIMH, KaK C TIPAKTUYECKON TOUKH 3PEHUS, TaK U C
TOYKU 3peHHs O00eCreyeHMsl BBICOKOTO YPOBHS 0O€30IacHOCTH, alropuTMamMM HIM(POBAHMS
seisirorest AES (Advanced Encryption Standard) u RSA (Rivest-Shamir-Adleman).

AES — cumMmeTpuuHBIi anropuT™M IMU(GPOBAHUS, KOTOPBIH BBIMOJIHIET MIN(PpPOBaAHHE
0JI0KOB AaHHBIX JUIMHOHN 128 OuT. /laHHBINA anropuT™M MCHOIB3YeT Kitou nHOM 128, 192 ummn
256 6ut. B 3aBucuMocTH ot AyuHbI Kiroda anroput™ AES Beimonaser 10, 12 umu 14 paynaos.

Anroputm AES HaumHaeTcs ¢ mosydeHHs Kimouer s payHaoB (Round Key) us
MCXO/IHOTO KIIF0Ya MOCPEICTBOM ajrOpUTMa FeHepally payHIoBbIX Kitoueit (Key expansion) u
BbIOOpa KJIIOYa WTEpallMd IO AITOPUTMY payHAOBOro Kitoda. PayHn mpezacrasiser coOoit
IpyMNIly MOCeI0BAaTENbHO BBINOJIHIEMBIX INPeoOpa3oBaHUN HaJ MaTpUIEH, OMUCHIBAIOLIECH
JaHHbIE Ha BXone payHzaa. Ilpu 3ammpoBBIBaHWM NaHHBIX PAayHI COCTOUT M3 CIETYIOLIHX
Opolenyp: 3aMeHa Kaxkaoro OaliTa B COOTBETCTBUM C 3apaHee ONpEeAETeHHON Tabmuiei
(mpouenypa SubBytes), nukiandeckoe CMEIICHHE CTPOK BJIEBO HAa OMPEACICHHOE KOJIMYECTBO
OaiiT (mpouenypa ShiftRows), ymHOkeHMe Kaxqoro cTondlia JaHHBIX Ha 3aJaHHBIA MOJHMHOM
(mpouenypa MixColumns, He BBIMOSHSIETCS B TOCIEAHEM payHJE), CIOKEHHE MO0 MOIYJII0 2 ¢
payHIoBEIM KirouoM (mpomenypa AddRoundKey); mnpu  pacmu@poBBIBAHUM  TAaHHBIX
BBIMTOJIHAIOTCS  oOpaTHbIe ormepanuu: mporeaypa InvShiftRows, npomenypa InvSubBytes,
npoueaypa AddRoundKey, mpouenypa InvMixColumns (He BBITOTHSETCS B TOCIEIHEM
payune). I[lpumepamu mnpumeHeHust ainroputma AES sBisrorcs (alijioBBIH apXuWBaTop H
xomrpeccop WinZip, meccenmxep WhatsApp, nporokoxn TLS.

RSA — accuMeTpw4HBI aNTOpUTM MHQPPOBAHUS, OCHOBAHHBI Ha BBIYUCIUTEIHLHOU
CJIO’KHOCTH PA3JIOKEHUS] HA MHOKUTENU OOJBIINX HENbIX yucen. [JinHa Kiroya, HCIoJIb3yeMOro
RSA, 6onee 1024 6ur. Anroputm RSA HaumMHaeTcs ¢ TeHepaluy KII0Ueil IMyTeM BBIOJHEHUS
psizia BBIYUCIUTENBHBIX OINEpaIii, 3aTeM TEeKCT 3alIN(POBBIBACTCS OTKPHITHIM KIIOUOM U
pacupOBBIBAETCS 3aKPHITHIM KITFOYOM.
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Anroputm RSA wucnons3yercs B nporokone TLS, texnonorun VPN (Virtual Private
Network), mist co3manus 1UGPOBBIX MOANMUCEH I TMPOBEPKH IMOTMHHOCTH U IIEIOCTHOCTH
JaHHBIX, KpOME TOro, OoH ObLT TepBbIM anroputMoM B PGP (mmudpyromee mnporpammHoe
obecrieueHue).

ugppoBanne — mnporecc mnpeoOpa3oBaHUS HCXOMHOW HHPopManuu (YnTabeNnbHBIX
JaHHBIX) B MHUPPOTEKCT W oOpaTHO. JlaHHBINA mpolecc peanusyercss Kpunrorpapuieckon
CHCTEMOM, OCHOBAHHOM Ha TOM HJIM MHOM METOJIe MU(POBAHUSI U UCHOIB3YIOMIEH aIrOpuTMbI
mupoBaHus U KpUNTorpapuyeckue KIruu.

Kpunrorpadguueckue cucTeMbl MOTYT OBITh OCHOBAaHBI HA CHMMETPUYHOM HIIH
accuMeTpuyHoM Metone mmmdpoBanus [14]. B nmepBom ciydae mis 3amm@poBBIBaHUS W IS
pacmppoBBIBAaHUS JIaHHBIX HCIOJIB3YeTCd OJAMH W TOT Xe Kimod. Bo BTOpoM Metoze
mppPoBaHUST UCHOJB3YIOTCS JBa KJIIOYA: OTKPBITHIM KIIIOYU Ui 3alid(pOBBIBAHUSA, 3aKPBITHIN
KJIIOY JUTsl paciin(poBbIBaHUS JaHHBIX. B 1aHHOM ciy4ae JaHHbIE, 3amu(POBAHHBIE OTKPBITHIM
KIIFOYOM TIOJIb30BaTeNs, MOTYT OBbITh paciiu(pOBaHBI TOJBKO 3aKPBITHIM KIIOUOM TOTO XKe
10JIb30BATES.

B ornuume ot accuMeTrpuuHOro Merona IMU(POBAHHS, CUMMETPUYHBIA METOJ
mupPOBaHUsT BBHIMOIHACTCS ObIcTpee H TpeOyeT MeHblne pecypcoB. Cnaboil CcTOpOHOMU
CUMMETPUYHOrO0 MeToAa [mudpoBaHus SBISETCS OOMEH KIIOYOM, B TO K€ Bpems
ACCUMETPUYHBIA MeTOJ| IupoBaHus sBisieTcs Oojiee Oe3zomacHbIM. B cBsizm ¢ 3TuM, Ha
MpaKTHKE, HAPUMED, IPHU yCTaHOBKe coeannenus SSL u TLS, oOmeH kirodom asist mpUMeHeHUs
B JajbHEWIIEM CHMMETPHYHOTO IIH(PPOBAHHUA OCYIIECTBISCTCS C  HCHOJIb30BAHUEM
ACCUMETPUYHOTO MU (PPOBAHUSI.

B pesynbraTe aHamm3a COBPEMEHHOTO COCTOSIHMS OpPTaHU3aIllMHM IOTOKOBOHW Nepemayu
BUJICO B PEXKHUME pPEabHOTO BPEMEHU CJellaH BBIBOJL O TOM, YTO AaKTYalIbHOW CXEMOU
OpraHu3aly TIOTOKOBOH Mepeiayn BHICO B PEXKUME PEalbHOTO BPEMEHH OyJeT TaKkas CUCTeMa,
pU KOTOPOIi Iepejaya JaHHBIX C YCTPOMCTBA C KaMepoil Ha cepBep, BKIIOUAIOUINI BeO-cepBep
cepBep NMpUIIOKEHHs, 0a3y JaHHbIX, peanusyercs 1o nporokoiay TCP (RTMP/RTSP). Ilepenaua
IOTOKOBOTO BHUJEO TIOJIb30BAaTEII0 B PEKHME pEalbHOrO BpeMeHH (M TO  3ampocy)
ocymiectnisiercs 1o texuosoruun WebRTC. TIpu 3ToM 00MEH TaHHBIMH MEXIY MOJCHCTEMaMH
Takxe peanusyercsa nocpeacrsoM HTTP. 3amuTa qanHbIx obecnieunBaercs Mo npotokory TLS.
CxemaTnueckoe n300pakeHNe TaKO CXeMBbI MPE/ICTaBICHO Ha PUCYHKE 2.

I N —F
E’tl TCP (RTMP/RTSP) BeO-cepep L= HTTP i

cepsep ——
IPUIJIOKCHUS WebRTC
0a3a TaHHBIX - 5

v

VYerpoiicTBo ¢
KaMepoi HTTP

v

A

Pucynok 2 — OnTumanbHasi cxeMa OPraHu3alHyi CHCTEMbI TOTOKOBOM Mepexayu BUIEO0

BoiBoabl. B pe3ynbrate aHanmza auTepaTyphl YCTAHOBIEHBI aKTyajdbHbIC B HACTOSIIEE
BpeMsl PEIICHHs MO MOTOKOBOM Tepeaade BHUICO. YCTAHOBIIEHA ONTHUMAaJbHAas CXeMa CHCTEMBI
nepesayd BHJACO B PEXHME pealbHOro0 BpPEMEHH, KOTOpash MOKET OBITh HCIIOJNb30BaHA B
JIeATeTLHOCTH TIPABOOXPAHUTEIBHBIX OPTAHOB.

Cxema mepenayu BHACONOTOKA B PEXKUME pEAIbHOTO BpPEMEHH, OMNpeJeiIeHHas B
pe3ysbTaTe JaHHOW CTaThU BKJIIOYAET Mepenady BUIEONOTOKAa C KaMepbl Ha BeO-cepBep IO
npotokony TCP, oT cepBepa Ha aBTOMAaTU3MpPOBAaHHBIC pabOUMEe MeCTa COTPYIHUKOB OPraHOB
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npaBoropsinka 1o texHonmornn WeDRTC, kotopas uMMeeT OTIMYMTEIbHBIC NPEHMYIIECTBA,
00YCJIOBJICHHBIC HU3KOM 3aJIEP)KKOM IMepeaavyn JaHHBIX W MPOCTOTOW HMCIOJIB30BaHUS. 3alIUTy
JAHHBIX B COCAMHEHUH MEXIY KIMEHTOM W CEPBEPOM C MOMOIIBIO PAa3IMYHBIX aJTOPUTMOB
mudpoBaHus obecrneunBaeT MpoTokos TLS. A Takke, 0OMEH TaHHBIMHA MEXIY MOJACUCTEMaMHU
ocyuiecTisieTcs o nporokosy HTTP.

Hcrounuk ¢uHaHcHpoBaHUsA: paboTa BhIMOJHEHA B pamkax mnpoekta 00045/T'dD-20
rpaHToOBOro (pruHaHCHpoBaHus MuHucTepcTBa 00pasoBanus u Hayku PecryOonuku Kazaxcran.
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Anaarna. Ocbl Makana KYKbIK KOpFay OpraHiapbl YUbIMIAcKaH KBUIMBICKA Kapchl Kypec YIIiH
naijailaHaThIH TEXHUKA MEH TEXHOJIOTHSIIAp JICHI'eHiH apTThIPY TaKbIPBIObIHA apHaFaH. JKanmbsl xeen-
137ecTipy KpI3METiHE aBTOMATTaHIBIPBUIFAH KYHeNep/l JKoHe aTall alTKaH/Aa, )KbUIKbIMAIbl 0OBEKTIIEpIi
TaHy JoHe OakKbUlayAblH aBTOMATTaHIBIPbUIFaH O€HHe >KyHenepiH eHri3yliH e3eKTiNlirine cyiieHe
OTBIPBIT, OCHI )KYMBICTa MaKCAT KOMBUIIBI: HAKTHI YaKbIT PEXKUMIHJEC OCHHE aFbIHAAPHIH OKUFA OPHBIHAH
KYKBIKTBIK ~ TOPTIIT  KBI3METKEpJIEPiHIH  aBTOMATTAHABIPBUIFAH  JKYMBIC ~ OpBIHAApbIHA  JICHIH
YUBIMIACTBIPYBIH OHTAMIIBI CXeMachlH aHblKTay. On  ymiH JkymbicTa OeiiHe aFblHBIH Oepyni
YHBIMIACTBIPY/IBIH HETI3r Macenesepl KapacThIpblUIFaH, artan aifTKaHza, OciHe aFbIHBIH KaJBIITACTBIPY
JKoHe Oepy Ke3eHIepi Typaibl TYCiHIK OepiireH, COmaH KeWiH KOJIAHBUIATHIH JIEPEKTep aFbIHBIHBIH
xaTrTamajapbl CHIATTAlIFaH, COHBIHAA JEPEKTep aFbIHBIH KPUNTOTPa(UsIIBIK KOpFay Typaibl HICHIiMIep
kentipinreH. HoTwkecinae aHbIKTaiFaH OCHHE aFbIHBIH HAKTHI YaKbIT PeXUMIHAE Oepy cXxemachl rtmps
xXaTTamMackl OOWBIHIIa KaMepaJaH BeO-cepBepre, CEpBEpICH KYKBIKTBIK TOPTIN  OpraHAaphl
KbI3METKepIIEpiHiH aBTOMATTaHIBIPBUIFaH KYMbIC OpbIHAapeiHa — TLS xartamackl 60ibIHIIA AepeKTepai
kopraymMmeH WebRTC Ttexnonorusacel OoibiHIIA Oepyai, coHmai-ak https xarramacel OoWbIHIIA Kimi
JKYHeNep apachlHia IepeKkTep alMacyabl KAMTHIbIL.

Kinm ce3dep: owceden i30ecmipy Kvizmemi, dceden i30ecmipy ic-uiapacel, 6axwliay,
baz0apramanvliy AHcacakmama, o3exmi maceie

ORGANIZATION OF VIDEO STREAMING IN REAL TIME

Bekmurzayev B. Zh., doctor of technical sciences
Yeryomin D.l., master of science in economics
Kaliyeva R.A., master of engineering
Kadyrzhan A.B., master’s student

Institute of space technique and technology, Almaty city, Republic of Kazakhstan

Annotation. The present article is devoted to the topic of increasing the level of techniques and
technologies used by law enforcement agencies to combat organized crime. Based on the relevance of the
introduction of automated systems in operational investigative activities in general and automated video
systems for recognition and tracking of moving objects in particular, this paper aims to determine the
most optimal scheme for organizing video streaming in real time from the scene to automated workplaces
of law enforcement officers. To do this, the paper considers the main issues of the organization of video
stream transmission, namely, it gives an idea of the stages of the formation and transmission of a video
stream, then describes the data streaming protocols used, and finally provides solutions for cryptographic
protection of data streaming. The resulting real-time video stream transmission scheme includes the
transmission of a video stream from the camera to the web server via RTMPS protocol, from the server to
the automated workstations of law enforcement officers - using WebRTC technology with TLS data
protection, as well as data exchange between subsystems via HTTPS protocol.

Keywords: operative-investigative activities, operative-investigative methods, surveillance,
software, current problems
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Annotation: The current stage of development of the oil industry of Kazakhstan is characterized
by its entry into the stage of declining production.Many large deposits are characterized by a rapid
increase in product wetting.

In recent years, the process of declining oil production has taken on an avalanche-like character.
For example, in the period 2010-2020, the annual volume of oil production amounted to 200 million US
dollars. the number of idle wells has decreased by more than a ton, and the number of idle wells is
constantly growing.

An unfavorable geological and technological structure of oil reserves has been formed at the
oilfield, where the share of traditional (technologically developed) reserves is only 35%. At the same
time, the share of hard-to-extract oil reserves (low-permeable layers, residual reserves,deeply loaded
horizons,high-viscosity oil, gas subsurface areas) is 2/3 or 65%.

Based on the estimates given in this paper, it is proposed to consider the development of low-
permeable layers and residual oil resources as priority areas for the development of hard-to-extract oil
reserves. Their successful development will ensure the effective development of about half of the
industrial oil reserves. Increasing the efficiency of development of low-permeable layers will attract
several billion tons of industrial oil reserves for development.

Keywords: oil and gas, well, flow rate, product, well pumping units, oil reserves

Introduction. The consequence of the deterioration of the structure of reserves is a sharp
decrease in the average flow rate of producing wells. For 20 years, the average oil well flow rate
in the Kumkol field region has decreased from 11,000 tons to 200 tons per day.

Under the influence of the deterioration of the structure of reserves, the transition of
many oil fields in Kazakhstan to the final stages of development, an increase in water, the
deposition of paraffins and resins, the release of mechanical impurities together with the
reservoir fluid make it difficult to operate oil wells.The main oil producing areas .due to the fact
that the climatic conditions are harsh and remote from industrial centers with developed
infrastructure, there is an increase in the capital intensity and labor intensity of oil production.
The center of gravity of the development of the oil industry of the Republic of Kazakhstan puts
the tasks of creating and operating equipment of special pumps for mechanized operation of low-
and medium-flow wells with complex geological and technical conditions.

Materials and methods of research. To do this, it is necessary to develop scientifically
based methods for designing and designing well pumping units for oil production from low-and
medium-flow wells under difficult operating conditions, as well as methods for optimal selection
and diagnostics of this equipment during its operation [1,2]. From the actual data shown in
Figure 1 and forecast prices for changes between 1980 and 2015, well productivity is reflected in
the share of different stocks (table. 1.). Under the influence of the deterioration of the stock
structure, there is an increase in the capital intensity and labor intensity of oil production (Figure
1.). Hard-to-extract reserves with traditional field development technology are characterized by
very low values of the oil yield coefficient.
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Table 1 — Average value of oil production ,%

Average value of oil production %
Traditional 38-40
Complex ore layers 16-20
Deep horizons 10-30
Remaining ore reserves 0-10
High-viscosity oils 5-35
Areas in the gas zone 10-30

Based on the estimates given in this paper, it is proposed to consider the development of
low-permeable layers and residual oil resources as priority areas for the development of hard-to-
extract oil reserves. Their successful development will ensure the effective development of about
half of the industrial oil reserves. Increasing the efficiency of development of low-permeable
layers will attract several billion tons of industrial oil reserves for development.
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Figure 1 — graph of oil production decline by year

This section of low-flow Wells is based on the fact that it is widely used within these
flow rates. Periodic injection (variable operating mode), as well as pumps with stable unit
performance.In addition, for this group of wells, especially in large quantities, it is advisable to
use light and inexpensive equipment of special sizes (machine tools, rods, pumps, pipes).From
the point of view of technical and economic indicators of operation, it is worth highlighting a
group of very low-flow wells with a flow rate of up to 1 ton per day. All wells that are not
included in the high and low flow rate groups are classified as medium flow rate. The
classification of wells by flow rate and depth is shown graphically in Figure 2.
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Figure 2 — Classification of Wells by flow rate and depth

To date, the main methods of mechanized production of low-flow well reserves are as
follows (Figure 3). [2, pp. 30-33]:
1) application of Rod well pumping units (RWP);
2) application of electric centrifugal pump installations (EOTYS) ;
3) application of EOTS in periodic mode;
4) short-term operation of Wells;
5) use of screw pumps (EBS).

slWYCK ®30TC  =30TC kpicka mepsim = ®3B5C

Figure 3 — Distribution of the Fund of low-or medium-flow wells by production methods

The purpose of the study. Averaging the main indicators that characterize operational
facilities (Wells, strata) when operating in difficult conditions often leads to the creation of
"averaged” sample measurements of oilfield equipment with low technical and economic
indicators. Here, the use of standard installations developed for average operating conditions
leads to a 2-fold reduction in the performance of equipment failures. Therefore, the first task
when creating new oilfield equipment is mandatory collection, processing and analysis of
primary data, which are as follows:

1. well flow rate value;

2. the amount of Mechanical impurities and their composition and properties;

3. temperature of the pumped liquid,;

4. wetting of the injected liquid;

5. case diameter;

6. inclinogram of a well with a bulkhead column;
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7. chemical composition of Well products (water, oil, gas);

8.gas factor, saturation pressure, degassing curve indicator and other parameters.

The analysis of the working conditions and reliability of pumping units for oil production
in difficult conditions allows us to conclude that all elements are interconnected, the need to
create a comprehensive system of design, production, testing and operation of pumping units for
oil production. Until now, the lack of such systems has led to a gap between individual stages of
production and operation of well pumping units, especially since there was often no feedback
between developers and manufacturers of oilfield and oil equipment. This, in turn, led to the
creation and reproduction of currently unnecessary models of equipment with low technical and
economic efficiency in difficult operating conditions. As a result of the development of this
direction, it is planned to improve the production of pumping units for oil production., a
comprehensive system of testing and operation was created, which made it possible to create and
successfully implement a number of well pumping units for oil production in the oil industry and
software and hardware complexes for selecting and diagnosing oilfield equipment. The scheme
of the complex system of creation and operation of pumping units for oil production is shown in
Figure 4.Despite its external similarity to the generally accepted step-by-step system for the
development of new technologies, the complex system of creation and operation of well
pumping units has significant differences from the latter. First, the complex system is cyclic,
provides a constant "replenishment™ of operational, reliable and analyzed information about the
operation of each subsequent stage of the system. Secondly, the system should be concentrated
in the parent organization, which is an independent and leading expert and performs the function
of coordinator on the problem under consideration, which is not related to both customers (oil
producing companies) and performers (oilfield equipment plants). It allows you to solve complex
problems that include all stages of creating new types of equipment, laboratory, bench and
professional tests of the created units, and the use of experienced batches of pumps under
qualified control. Design and manufacture of pumping units for oil production, the presence of
interconnected blocks in the complex system of testing and operation, which provide all stages
from the analysis of requirements for the modernization of existing equipment and the creation
of new equipment to the creation of infrastructure for maintenance and repair of equipment,
should lead to a reduction in the share costs for the creation of new types of equipment and an
increase in their reliability and efficiency.

Along with the increase in the total fund of Wells, the cost of their repair increases
significantly. Increasing the average depth of Wells increases the duration, complexity and cost
of repairs.

Based on the analysis of the current state and prospects for the development of the oil
industry of the Republic of Kazakhstan, conclusions are drawn on the weight of small and
medium-sized deite oil wells, which are subject to difficulties during operation due to many
factors: curvature of the well column, heavy wetting of reservoir products,high degree of
corrosion activity of the pumped liquid,large values of gas factors, etc. The paper [3] also
examines the effectiveness of using rodless pumps in modern oil production conditions. The
most common in this area are centrifugal pump installations (EOTS).They are equipped with
more than 35% of the entire well stock. EOTS has a very large supply range-it can develop from
10 m® to 1000 m* or more per day.in the field of large supplies (more than 80 m* per day), EOTS
has the greatest efficiency among all mechanized methods of oil production.

At the development interval from 50 to 300 m®/ day, the efficiency of the EOT exceeds
40%, but in the field of small field development, the efficiency of the EOT is sharply reduced. In
terms of the organization of remote monitoring of its condition, as well as the ease of regulating
productivity, the EOTS significantly exceeds the rod well pump units (VVL). Also, EOTS
installations have little effect on the curvature of the well.The effect of the curvature of the
wellhead of the EOTS is mainly due to the risk of cable damage,affects the descent and lifting
operations and is not related to the operation process itself, as in the case of the IPS . At the same
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time,there is an increase in the failure rate of well pumping equipment (for example, in a
corrosive-aggressive environment, during sand extraction, it works very poorly in conditions of
high temperature and high gas factor).Thus, analyzing the practice of using EOTS, the following
points can be distinguished::

1.in low-flow Wells, the use of EOTS is possible only in the mode of periodic operation,
which negatively affects the equipment and Wells.

2.there are a number of factors that lead to the occurrence of complications during the
operation of wells using EOTS [4].

The first place among emergency (normally undifferentiated in time) failures is occupied
by failures associated with damage (puncture) of the electrical cable and cable input insulation.
This includes repairs of cables that have been repeatedly repaired, which are associated not only
with a violation of the technology of unloading and lifting operations during underground repairs
of Wells (non-compliance with the speed of unloading and lifting, poor-quality fastening of
belts, etc.), but also with the need to use electric motors. The failure that leads to the most
serious consequences is the damage and fracture of the flange joints of the EOTS section, which
is called RS-failures. In this case, there is not only a breakdown of the supply, but also the supply
of equipment to the well. Since the depth of the EOTS suspension is 1100-1300 m, and the depth
of Wells is 2000-2500 m, a break in the cable of the EOTS sections leads to serious accidents
associated with well sealing.

Increased wetting of well products, increased sand removal from productive horizons,
poor - quality selection of equipment and other reasons lead to an increase in accidents
associated with Rs failure in the field zone. If the share of their failures in the field does not
exceed 7-8% of the total number, then in some fields it currently reaches 23-25%.

The dynamics of accidents in 2000-2020 is shown in Figure 5. The use of sufficiently
powerful oscillating machines is due to the significant depth of the suspension of well rod pumps
(950 — 1600 m), as well as the fact that mainly well pumps with a conditional diameter of 44 mm
are used, which are equipped with more than half of the total number of wells used by the SHVP.
not related to well debits (of such pumps, only 20% - 6ap with a delivery coefficient of more
than 0.6), but due to the difficulty of assembling the necessary equipment and the conditions of
operation of the fields.In 2000-2010, the lack of the required size of pumps with a conditional
diameter of 32 mm and the complete absence of pumps with a diameter of 38 mm led to the need
to use large-diameter pumps, which in turn increased the load on the rod column and the
equilibrium course of the oscillating machine.The calculations show that, the optimal choice of
equipment (in the presence of the necessary dimensions of well and ground equipment) allows
you to reduce the metal capacity of equipment by 850-1200 tons and reduce electricity
consumption by 15-27% only in one field.

Among the reasons for carrying out repair works in wells equipped with SHVUS, the main ones are
the replacement of worn-out well pumps (for one or another dimension)-about 65 %; the failure of the rod
column does not exceed 8-10%; work on the repair of wellhead equipment (seal and polished Rod) - 10-
12%. The reasons for carrying out repairs in wells equipped with VL for 9 months of 2000 are given in
Table 2. In connection with the above, the analysis of failure cases according to typical parameters of
devices on a scientific basis gave the following results (table.3.): the verification of these samples for
belonging to one general sample was carried out according to the student criterion and with a probability of
0.999 showed that they belong to one general sample. Therefore, these are statistically homogeneous
samples, which confirms the same nature of EoT failure under the conditions of operation in the field. From
the specified data, it also follows that failures occur not in one well, but throughout the stock with the above
features. The above analysis and the fact that accidents occur only in 15% of wells allow us to talk about the
production and operational nature of the failure. The analysis of data on accidents and partially repaired
inventory showed a stable nature of the type and location of failures over the years . From the specified data,
it also follows that failures occur not in one well, but throughout the stock with the above features. This
allows us to conclude that the analysis was carried out in a representative form.
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Table 2 — Creation and improvement of new equipment

Analysis of | Developm | Developmen | Technical | Experience Factory, Commercial
test and ent of tand design d laboratory and and
technical concepts calculation and sample bench tests acceptance
operation for crea- of mathe- correction | preparation tests
results ting and matical of drawings
improving models of
new calculation
equipment. schemes
Improvemen | AZseries | Preparation | Organizatio | Author's Use of Modernization
t of the production | of technical | nof serial | supervision controlled of equipment
structure as a documentati | production of equipment
whole and on for the production
individual development
components of serial
production
Operation of borehole pumping units
Calculation | Calculation | Diagnostics | Statistical | Developme | Softwareand | Work on fur-
and control of the of the state analysis nt of computer ther operation
of optimal | technology of the and further | solutions equipment of the equip-
types and of well equipment use and for packages for | ment analysis
modes of | developmen | duringthe | modernizati | database the use of and solution
operation tand operation of on tables equipmentin | development
of discharge to | the operating economic packages of
equipment | the hospital mode indicators additional
programs
Packages Software Packages of | Packages Oilfield Powerful Transport and
of packages application of dump testing underground | communications
application for programs for | routes for | dump route equipment
programs | calculating equipment | optimizing Lamas maintenance
for the diagnostics | equipment package equipment
equipment | reliability of output and skin
diagnostics | equipment modes

Initial requirements for the modernization of existing equipment and the creation of new equipment

formation

Figure 4 —dynamics of Rs failure in Kumkol field wells
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- The selection of operational equipment for producing wells is most often made based on outdated
initial data (reservoir pressure, temperature, gas composition, wetting, etc.) and the most simplified
"manual" methods, in this regard, a significant part of the equipment operates in modes far from the
working area characteristics;

- Rs-failures occur in all types of pumping units used and in all sample sizes of shut-off columns,
but most often Rs-failures occur in units of the WEZN5-80 type with a pressure of 1200 and 1550 MPA.;

- repaired pumps have 3.6 times more failure rates than new ones, and 2.1 times more RS-prone to
failure;

- most operational wells contain reservoir fluid with mechanical impurities 1.5-18 times higher than
the specified upper limit-26-06-1485-87 EOTS (the question of the causes and patterns of uneven
distribution of mechanical impurities from the working layers requires a separate study);

Table 3 - Carrying out repair works in wells equipped with VVVL

Ne | Types of repairs number of | from the total
repairs number, %

1 | Replacement of a worn-out well pump with a model of the same 482 58,2
size

2 | Replacing a worn well pump with a larger size 41 5.8

3 | Replacement of a worn-out well pump with a smaller size 19 2.3

4 | Rod breakage installation 72 8.7

5 | Replacement of polished Rod 81 9.8

6 | Replacement of the wellhead seal 15 1.8

7 | Other reasons 116 14.0
All repairs 826 100.0

- confirms the main hypothesis about the main cause of small failures of centrifugal pump units
(EOTS) produced by the failure time, the nature of wear of parts and components removed from the pump
well. The analysis of producing wells made it possible to conclude that the curvature of Wells leads to a
decrease in the failure rate of the borehole rod and rodless equipment, even if most wells have the rate of the
set of curvature corresponding to the accepted norms and the highest angles of deviation from the vertical.
As a result of the analysis of the causes and frequency of failures and accidents of oilfield equipment, a
methodology for determining the categorization of the complexity of the operation of oil wells has been
developed, which allows changing the method of selection and operation of EOTS in difficult conditions
and reducing the number of Rs-failures by a multiple. The analysis of the operation of oil wells at the fields
showed that the basis of the operational fund is small and medium - flow wells with a high degree of
moderate and frequent wetting (up to 98%), a very low dynamic level (up to 1500 m from the wellhead).

Table 4 — Failure analysis of installations according to typical dimensions

Pumps | Sampling, PCs. | Average sample value | Average square deviation
Repaired
E-50 56 50,4 36,0
E-80 68 47,6 36,1
E-125 27 50,2 36,8
New
E-50 24 47,0 37,9
E-80 21 49,1 36,9

The presence of all the above complex factors leads to a significant reduction in the failure rate of
well pumping equipment, an increase in the cost of underground repairs and operation, an increase in the
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need of oil fields for spare parts and tools, and a decrease in the efficiency of oil production. As a result of
the analysis of the state and prospects for the development of the oil industry of the Republic of Kazakhstan,
a conclusion was made about the actual weight of oil wells of small and medium flow rate, the operation of
which revealed the curvature of the well, high wetting of reservoir products, significant corrosion activity of
the pumped liquid, large values of gas factors, etc. (primarily mechanical impurities).

Conclusion. The concept of* low flow rate "or" medium flow rate " well can be characterized by
two components - technical, economic and hydromechanical. If the hydromechanical concept of* low - and
medium-flow well * is stable and is limited to values of 7-20 m*/ day [3,4] and a flow rate of 50-80 m*/ day
[3,4] for medium-flow Wells, the technical and economic boundaries of low-and medium-flow wells are
constantly changing depending on price and Excise Policy, demand, supply and cost of oil.Currently, the
cost - effective lower limit of oil well output is 3-4 tons per day and 1.5-2.5 tons per day for oil fields. When
wetting the subsurface fluid, 80-90% of the flow rate on the liquid is 21-47 m® per day, which practically
coincides with the limits set by hydromechanical parameters. With such flow rates, 55% of all field wells
are 70% - more than one of them can be classified as low and medium debit [4].Solving the problems of
improving the technical and economic indicators of well pumping units for oil production from low-and
medium-flow wells with complex operating conditions all stages of creating new types of equipment,
laboratory, bench and professional tests of the created units, the use of experienced batches of equipment
under qualified control, the collection of objective commercial information, you can't do without using a
complex transition system that includes processing and analysis. The accuracy and reliability of the source
data depends on the results of the design of pumping equipment for oil production, in particular, on the
reliability and technical - it has a decisive influence on the criteria of economic efficiency, especially in
difficult operating conditions of oil wells.Developed on the basis of theoretical studies and a mathematical
model for the installation of well pumps with continuous rope rods, an effective type was proposed for the
operation of low-and medium-flow Wells.Well-developed diaphragm pumps with the use of prepared
calculation and assembly methods work 5-7 times higher than standard pumps. Diaphragm pumps are
particularly effective when pumping highly mineralized tank fluids and liquids with a large amount of
mechanical impurities. The strength of the rubber diaphragms calculated according to the proposed methods
is well combined with the actual strength values determined in the tests. The main application area, the main
design and power parameters of which are determined by the output dependencies, is low-flow Wells the
installations of hydrostang pumps are operational and efficient in terms of ease and ease of changing their
production capabilities.
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TOMEH OHIM/II YHF BIMAJIAPJIBI AV JAJIAHY S ICTEMEJIEPTH XKETLIIIPY

Tan:kapseikos I1. A., T.F.x., mpodeccop
Taey6epren A. K., TeXHUKA FBUIBIMAAPBIHBIH MarCTPhI
banananos M. 9., MarucTpant

Kopxoim Ama amweinoagel Kvi3viiopoa yrusepcumemi, Koizviiopoa .,
Kasaxcman Pecnyb6nauxacyt

Angarna. KazakcTaHHBIH MyHail ©HEpPKOCIOiHIH Kasipri JaMy Ke3eHI KYJIIBIPANTBIH eHIipic
caThIChIHA €HYIMEH cunarrtanajsl. KenTereH ipi KeH OpbIHIaphl OHIMHIH CYJIaHYBIHBIH KAPKbIH/IBI OCYIMEH
CHUIATTAJIA/IBI.

CoHfFBl XKbUTIApEl MYHall ©HIIPYIiH TOMEHJEY MpOLeci KOMIKiH Topi3li cumar angsl. MacerneH,
2010-2020 >xpLimap Ke3eHiHAEC MYHal OHIIPYMIH KbUIABIK kejemi 200 MIIH. TOHHaJaH acTaMra
TOMEH/IEI1, TOKTAIl TYPFaH YHFBIMAJIAPIbIH CaHbl YHEMI OCII Kee/i.

MyHail kocimmIiliringe MyHail KOpJIApbIHBIH KOJAWCBhI3 TEOJOTHSIIBIK - TEXHOJOTHSUIBIK
KYPBUIBIMBI KaJIBIITACTBI, OHAA JICTYPJi (TEXHOJOTHSUIBIK MTEpUIreH) KopiapAblH yneci Tek 35% - mbl
Kypaiiapl. COHBIMEH KaTap, KMbIH OHJIpiIeTIH MyHall KOpJIapbIHBIH yJieciHe (TOMeH OTKI3rill Kadarrap,
KaJIJIBIK KOpJIap, T€PEeH >KYKTEIreH FOPH30HTTAD, TYTKBIPIIBIFGI JKOFaphl MYHAH,ra3 acTel aiiMakTapsl) 2/3
Hemece 65% keneni.

XKympicta kenTipiireH Oaranaynap HEri3iHJe MYHAHIBIH KUBIH aJIbIHATHIH KOPJIapblH UTEPY/iH
0achblM OarbITTapbl PETIHAC TOMEH OTKI3rim Kabarrap MEH KajJbIKk MYHall pecypcTapblH Hrepy
MaceJieNiepiH KapacThlpy YChIHBLIaAbl. Onapabl TaOBICTHI 931piiey MYHaHIbIH ©HEPKICINTIK KOPIapbIHbIH
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YKaPTHICHIHA JKYBIFBIH THIMII UTEPYIi KaMTaMackl3 eTei. ToMeH oTKi3rimr KabaTTapapl UTrepy THIMIUTITIH
apTTBIPy UTepyTe OipHENIe MUJUTHAP]] TOHHA OHEPKICINITIK MyHal KOPBIH TapTyFa MYMKIHIIK Oepei.

Kinm co30ep: mynaii scone 2as, ynevima, O0eOum, OHIM, YHESLIMAALIK COPANn KOHOIPEbLIAPYL,
MYHal Kopbl

COBEPHIEHCTBOBAHUE METO/JUK OKCILNIYATAIIUN
HM3KOINMPOAYKTUBHBIX CKBAKNH

Tamxapseikos I1. A., k.T.H., mpodheccop
Taeybepren A. K., MarucTp TeXHUYECKUX HAYK
Bbanananos M. 9., MarucTpant

Kuoizvinopouncruil ynusepcumem umenu Kopxoim Ama, 2.Koizvinopoa, Pecnyonuxa Kazaxcman

AnHoranmusi: CoOBpeMEHHBIM JTam pa3BUTHSA HEeDTIHOW MPOMBIMUICHHOCTH Kazaxcrana
XapaKTepU3yeTcsl BCTYIJICHHEM B CTaUI0 MAJAI0IIEro IpoU3BOACTBAa. MHOTHE KPYIIHbIE MECTOPOKACHUS
XapaKTCpHU3YyIOTCA MHTCHCUBHBIM POCTOM O6BO}1H€HHOCTI/I IMPOAYKIHH.

B mocnenHne roasr mporecc CHIKEHHs A00bYM HeTu mpruoOpen JTaBUHOOOpa3HBIA XapakTep.
Tax, 3a nmepuox 2010-2020 romoB rogoBoit 06beM no0srau HedTH coctaBria 200 MITH. TOJUI. KOJTUIECTBO
MPOCTAaNBAIOIINX CKBAXKUH ITOCTOSIHHO PACTeT.

Ha wnedrenpomeicnie crnoxuiaach HEOMArompusiTHas TEOJOTO - TEXHOJIOTHYECKas CTPYKTypa
3arnacoB He(TH, B KOTOPOW I0JSI TPAAULMOHHBIX (TEXHOJOTHMUYECKH OCBOEHHBIX) 3aIlaCOB COCTABIISIET
Bcero 35%. Kpome Toro, Ha [ONI0 TPYZHOM3BIEKACMBIX 3amacoB He()TH (HU3KONMPOHUIAEMBIEC CIIOH,
OCTaTO4YHbIC 3anacm,rny601<o Harpy>XC¢HHBIC T'OPU30HTHI,BBICOKOBA3KUC He(l)THHBIC, IIOA3EMHBIC 3OHI>I)
npuxonautcs 2/3 unun 65%.

Ha ocHoBe npuBeneHHbIX B pabOTe OLCHOK B KaueCTBE NPUOPHTETHHIX HAIpPaBICHUHA OCBOCHHUS
TPYAHOM3BIICKAEMBIX  3alacoB  HeTH  MOpEIJaraeTcs  pPacCMOTPETh  BOMPOCHI  OCBOCHUS
HU3KOMPOHUIIAEMBIX TIACTOB M OCTATOYHBIX HETAHBIX pecypcoB. X ycmeninas pa3pabdoTka o0ecrequnuT
3¢ peKTUBHOE OCBOCHHE IIOYTH TIIOJIOBHUHBI MPOMBIIIJICHHBIX 3amacoB Hegtu. IloBblmieHue
3(1)(1)GKTI/IBHOCTI/I OCBOCHHA HHU3KOIIPOHHUIACMBIX ILUIACTOB IMO3BOJIUT IMPUBJICYL K OCBOCHHIO HECKOJIBKO
MUJJIMApPJ10B TOHH IIPOMBINIJICHHBIX 3al1aCoOB He(bTI/I.

Knwouesvie cnosa. mepmv u 2as, ckeaxcuna, 0eOum, npooOyKYusl, CKEANCUHHLIEC HACOCHbBIE
YCMAaHo8KU, 3anacwvl Hepmu
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Hucmumym kocmuueckoii mexHuxu u mextonoaui, 2. Aimamest, Pecnyonuxa Kaszaxcman

AHHOTanus. AKTHBHOE MPHUMEHEHHWE W PacIpoCTpaHeHHWE WH(POPMAIMOHHBIX TEXHOJOTHH B
JKU3HEACSTETPHOCTH deJoBeka TpeOyloT 0co00ro BHUMAaHHA K OOECTeUeHHI0 HWH(POPMAIMOHHON
0e30MmacHOCTH KHOEpPIPOCTPAHCTBA OT HEXKENAaTeIbHBIX BHEIIHHX BO3/eHCTBHIA. Bwmecte ¢ Tem
obecrieyenne MHPOPMALMOHHON 0€30MacHOCTH TpeOyeT OT OpraHu3aluil 3HAUUTETBHBIX MaTePHATBHBIX
3aTpaT, a TakkKe COJCpKaHWe INTaTra y3KONpO(MIBHBIX CcHenuamucToB. B To jxe Bpems ceidac
MHTCHCUBHO DPA3BHUBAIOTCS OOJNAUHBIC TEXHOJIOTHH, MOSBICHHE KOTOPBIX IPOU3BENO PEBOIOIHOHHBIC
U3MEHEeHus1 B cdepe MHPOPMAIMOHHBIX TEXHOJOrHH B Hadame XX Beka, B KOpDHE M3MCHUB MOPSIOK
JOCTyna Tmoib3oBaresnieli Kk  cepucaM. (OOJauHble  TEXHOJIOTHM  XapaKTEPH3YIOTCS — TaKHUMHU
HNPEHMYIIECTBAMH, KaK IOCTYITHOCTh, MaCIITA0MPYEMOCTh, HaJIS)KHOCTh, KOH(PUTYPHPYEMOCTh B BBICOKAs
MPOU3BOJUTENBHOCT, M TIO3BOJISIIOT MOJOUTH K 3ajade oOecredeHus HHPOPMAIIMOHHON 0e30macHOCTH
MaKCUMAaJIbHO 3(PPEKTHBHO C TOYKH 3peHHs (PMHAHCOBBIX U BPEMEHHBIX 3aTPaT U MPOU3BOIUTECIBLHOCTH.
B cB#3m ¢ 3TMM, B HacToOsImIeHl cTarheé HAa OCHOBAaHMHM 0030pa JHTEPATypHBIX HMCTOYHUKOB JaHO
npeicTaBieHHe 00 B LeNoM OOJayHBIX TEXHOJOTWAX W 00 HMX NPUMEHEHHH s oOecredeHust
WHPOpPMaIMOHHOH Oe3omacHOCTH. B wacTHOCTH, onucaH moaxo/ 6e30MacHOCTH KaK yCiIyrd, uiu Secaas,
peanu3yemblii 10 MOJEIH HpPOrpaMMHOTO oOecriedeHHs Kak YCIyrw, u3BecTHOW kak SaaS. Iloxxon
SecaaS paccMOTpeH B CpaBHEHHMHM C TPAJWIMOHHBIM METOJOM oOOecredeHns HHPOPMAIMOHHON
Oe3omacHOCTH.

Knioueswvie cnoea:. ungopmayuonnvie mexmonocuu, Kubepdoezonacnocmv, 00O1AUHbIN Cepsuc,
0e30nacHoCcmb Kax yciyed, akmyanbHsie npoonembl

BBenenue. UMudopmarmonHas 0€30MacHOCTh TPEACTABISIET COOOH COBOKYITHOCTH
UHCTPYMEHTOB, TEXHOJOIMH M CTpaTeruid, HalpaBIE€HHBIX Ha 3aIIUTy HWHGOPMAIMOHHON
CUCTEMBI, CETH, BBIYHCIUTENIbHBIX YCTPONCTB, a Takxke, 00OpabaTbIBaeMoOil, XpaHUMOU U
nepeaaBaeMoil  MHGOpPMAaLMM OT YHHUYTOXEHMs, HECAaHKUMOHHPOBAHHOIO JIOCTyNa U
HenpeaHaMmepenHoro BosxaeictBus [1]. Tak, 3HaYMMOCTH WH(POPMAIMOHHON OE30MAaCHOCTH B
COBPEMEHHOM MHPE CII0KHO NIEPEOLICHUTD.

B nacrosimiee BpeMs 3aTpaThl OM3Heca Ha obecriedeHre HHPOPMAIMOHHOM 0e301acHOCTH
UCUHUCIIAIOTCS TpuioHaMmu fosutapoB CIIA, BMecTe ¢ TeM Koln4decTBO KuOepaTak mpo1oiiKaeT
HenpepbiBHO pactd [2]. OCHOBHOW MPUYMHOW TOMY OOJbINAs PAaCHpPOCTPAHEHHOCTh BO BCEX
chepax JEATETBLHOCTH 4YeloBeKa BEO-NPHIIOKEHUH, HWMEIOIUX YSI3BUMOCTH, a TaKxke
HEMPEephIBHOE COBEpIICHCTBOBaHWE Kak [3]. B cBs3u ¢ 3TUM, HCClieoBaHUS B 00JacTH
UH(POPMALIMOHHOM 6€30MaCHOCTH OCTAIOTCS AKTYaJIbHBIMU.

OpuuMm U3 nyrei obecriedeHust UHPOPMALIMOHHONW O€30MACHOCTH SIBJIIETCS MPUMEHEHHE
O0JTaYHBIX TEXHOJOIMH, OCHOBAHHBIX OOECHeueHHH JOoCTyna IO CeTH K ofmemy
HACTPanBaeMOMY BBIYHUCIUTEIILHOMY Pecypcy Kak cepBUCY (ycClyre) Mo 3ampocy MOJIb30BaTelNs
[4]. Unes Takoro moaxoxa BrepBble Obuta mpeminoxeHna /xonom Makkaptu 60-bie rogpr XX
CTOJIETHSI, OJTHAKO BBHUJY psJia TEXHUYECKHX OTPAaHMYEHUN 3Ta MJes Havajla peau30BbIBAThCS
TOJIBKO CITYCTSI TPH/IATH JIET, a IEPBBIE CEPBUCHI MOSBIIUCH B iepuon 1999-2012 rr. [5].
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CGI‘O,Z[HH yciyru O6HaqHBIX TEXHOJIOTUH MpeaAOCTaBJIAKOTCA IMOJB30BATCIIAM IO TPEM
OU3HEC-MOIESAM:

— uHdpacTpykTypa Kak yciyra (Infrastructure as a Service, 1aaS),

— mnardopma kak ycayra (Platform as a Service, PaaS),

— nporpammuoe ooecrieuenue (I10) kak ycimyra (Software as a Service, SaaS),
KOTOpbIC OTJIMYAIOTCS CTENEHBIO CBOOOJBI JCHCTBUH W 30H KOHTPOJS TIOJIb30BATENs M
MOCTABIIMKA O0JIAYHBIX YCIYT, B COOTBETCTBUH C PUCYHKOM 1.

laaS PaaS SaaS
Tlpunoxenna IlpunoxeHmA ITpunoxerna
Jamtbie JanmHe1e JlaHHBIE
PanTativ PanTativ ParTaiv
Ceazyromee 110 Ceazyromee 110 Ceasyromee I10
ocC ocC oC
Bupryammsarma Bupryammsarma Bupryammsamma
Cepeepel Cepeepal Cepeeprl
XpaneHne Xpanmenne XpanrcHre
Cetn Cets Cets

B — KOHTPOJIUPYET M0JIb30BaTEb
B — KOHTPOJIUPYET MOCTaBIIHK

PucyHok 1 — 30HBI 0TBETCTBEHHOCTH NOJIb30BATEJIS H MOCTABIIHKA 00JJAYHBIX YCJIYT B
3aBHCHMMOCTH OT MOJIeJIM X NMPeJ0CTaABJIeHUS

Haunbonee mONHBIA KOHTPOJIb TOJIB30BATENsl XapaKTepeH s mozaenu laaS, kotopas
MO3BOJISICT, HE TpuoOpeTass U He olecrneuyrBas pabOTy JOPOTOCTOSIIET0 000pYyIOBaHHMS,
MIOJTHOCTBHIO KOHTPOJIMPOBATh BBIYUCIUTENBHYIO UHPPACTPYKTYpPY, HAUWHAS OT OIEPAIMOHHOMN
cucremsl (OC) no mpunoxxenuil. Mogens PaaS obecneunBaeT monb3oBateneil GpedMBOPKOM U
HEOOXOJMMBIMH HMHCTPYMEHTaMH Uil  pa3pabOTKH MPOTPAaMMHBIX TPOJYKTOB, MO3BOJISSA
pa3paboTUMKy TOJHOCTBIO KOHIIEHTPUPOBAThCS TOJBKO HA CaMOM IHIpoliecce CO3JaHus
NPUJIOKEHUST WIN TIPOrpaMMHOTO olecriedeHns. B cBOr odepens Moaens SaaS mpempocTaBiser
MOJIb30BATENSIM TIOJTHOCTHI0 TOTOBOE MPOTPaMMHOE PellIeHUe, TOCTYITHOE uepe3 BeO-Opaysep 0e3
HEOOXOIMMOCTH JIOTIOJTHUTEITFHON 3arPy3KH U YCTAaHOBKH JPYTUX MPUIOKESHUH.

OOnauHble TEXHOJIOTUH TpeAOoCTaBIsAOT Takue ruranthl IT chepsl, kak Amazon, IBM,
Microsoft, VMware u apyrue. Hanpumep, kopnopanus Google mpenocrasnser Google Compute
Engine, peanusyromyo apeHay BeIMHCIUTEIbHBIX cpen mo mozaenu laaS; Google App Engine,
o0eCIeunBaroIyI0 XOCTHHT CAliTOB W BeO-mpuiioxeHuii mo moaenu PaaS; Google Workspace,
COJIep KAIIMI LENbIM MyN MPUIOKEHUH, YIPOIIAIONNI KOJIEKTUBHYIO paboTy Haja MPOEKTaMH,
o mojenu Saas [6].

B cnyuae oOecneueHust MH(OpMAIMOHHONW O€30MACHOCTH IOCPEACTBOM OOJauHBIX
TEXHOJIOTUH Hambojee MpHUBIEKATEIFHOW MOJENbI0 Ui OW3Heca sBIsIeTCS SaaS, BBHIY
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HanOospIIel SKOHOMHUYECKOW dsddexTuBHOCTH. B pamkax wmomenun SaaS pa3BuBaercs
CpaBHUTEILHO HOBOE HampaBicHHe «be3omacHocTh Kak yciyra», wian SecaaS (Security as a
Service) [7, crp. 188-189], dakTruecku mpemocTapisioniee HHPOPMALMOHHYIO 0€30MacCHOCTh
Kak 00JauyHYI0 yCIYTy, HHTEIPUPYEMYIO B KOPIIOPATUBHYIO WHPPACTPYKTYPY MOJIB30BATEIIs HA
OCHOBE ITOJITUCKH.

BmecTte ¢ Tem, BBHIY HEMHOTOYHCIICHHOHW WH(OPMAIMU JIIOOBIE HOBBIC TEXHOJIOTHU
3a4acTyl0 MOTYT BbI3bIBaTh HEJOBEPHUE II0Jb30BaTeNCi. B CBSI3M C 3THUM, B 3TOM CTAThE
paccMOTPEHBI MOAXOMAbI K O0ecredeHn0 NH(GOPMAIIMOHHON 0e30NmacHOCTH WH(POPMAIIMOHHBIX
CHCTEM IIOCPEACTBOM OOJAYHBIX TEXHOJOTMA B CPAaBHEHUH C TPATUIMOHHBIM METOJOM
obecrieueHnss ”HPOPMAITMOHHON OE30IaCHOCTH.

Martepuanabl U MeToAbI HcceaoBaHuss. OCHOBHBIM METOJIOM, HCIOJIb30BAaHHBIM B
HacTOsIEH pabore, SBISIETCS aHAIW3 ITYOJMKAIMA, IIOCTYITHBIX B OTKPBITOH TMeYaTH |
MOCBALICHHBIX 00JaYHBIM TEXHOJIOTHAM B IIEJIOM, MTOAX0AaM K 00eCTIedeHNI0 HH(OPMAITHOHHON
0€30IaCHOCTH TIOCPEJICTBOM OOJIAaYHBIX TEXHOJIOTUH M TPAJAMIIMOHHBIM METOJIaM 00ecredeHUs
MH(POPMALIMOHHON 0€30MaCHOCTH.

PesyabTatel u  obcy:xaenme. OOecrnieueHre MHGOPMAIMOHHONW  0€30MaCHOCTH
OpraHu3allii MOKHO peajii30BaTh Mo TpeM OusHec-mozaeasm [8]: tpagumuonHoit (On-premise),
Application Service Provider u SecaaS, cxeMaTH4YHO MOKa3aHHBIM Ha PUCYHKE 2.

Mogeas on-premise mogxoga

Pasuemenne peoye CepeHc De30MacHOCTH
peECYpCOB
OpraHHzamEL
Mogeas ASP
IleperriHzle pacxomsl, ACTOEOP € :(Cepnmz fe30MacH0CTH
IO CTABITHEOM L
Opragszams
B IlepErTHEE PACKOIEL, JOTOEOD C (
EnmeHT | HocT O rLt:v:pla‘m: DE30MacHDCTH
Opragszams IlocTaEmmsx
Mogens SecaasS
Ononartaza
f CepBHC DE30IacCHOCTH
Ononaraza
HCOOIEI0EAHHE ITocTaEmHE
OpraHssama

Pucynok 2 — CxemaTn4Hoe n300paskeHne Moaeieil peaJn3anui HHGOPMaMOHHON 0e30IaCHOCTH
OPraHN3aMM M0 PACCMATPUBAEMBIM NOJAX0AAM
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[Tpu TpazumMOHHOM MOAXONAE CHCTeMa HH()OPMAIMOHHOW OE30MaCHOCTH ITOJHOCTHIO
pa3Meraercs Bo BHyTpeHHel cetu opranuzanuu (pucyHok 2) [9]. IIpu sTom opranusamus cama
obecrieunBaeT TNpHOOpeTeHHe OoO0OpynoBaHUS W JuIeH3upoBaHHOro [10, KOMIBIOTEPHBIX
wiatpopM AN 3amycKka MPUIOKEHHWH, IOMEIIEHUS s pa3MelleHuss o0OpyaoBaHUS C
COOTBETCTBYIOUIMMHU KJIMMAaTHYECKUMHU YCIOBHAMH W JAp. B 3Tol curyaumm opraHu3aius
JOJDKHA — pacrojiaraTh  3HAYUTENBHBIMM —~ MaTEpUANBbHBIMH ~ peCypcaMd U JOCTaTOYHBIM
KOJIMYECTBOM KBAJH(PUIMPOBAHHBIX CHEIUAIUCTOB, YTO U SBJISETCS OCHOBHBIM OTpaHHMYCHUEM
TPaJUIIMOHHOTO TOoJX0/1a. Bmecte ¢ Tem, pa3meleHHe BCeld CHUCTEMBbI O€30IMaCHOCTH BHYTPHU
OpraHu3anuy Oosiee Ha/EKHO IO CPABHEHHIO C JPYTHMMHU IOIXOAaMH, a Takke oOecrednBacT
NOJHBIA KOHTPOJIb MOJB30BATENS HAJl BCEMH JJIEMEHTAMHU CHUCTEMbI, NPEICTABICHHBIMU Ha
pucynke 1. Kpome Toro, 1aHHBIN 1MOIXO0/ MO3BOJISIET BHOCUTh U3MEHEHHSI HEKOTOPBIX HACTPOEK
pabOTBI CUCTEMBI C YUETOM orpanuyeHuii nocrasmmka [10 [7, ctp. 192].

bonee noCTymHBIM 17151 CpETHUX M MAJIbIX MPEINPUATHI SBIISETCS MOXOA K 00€CTIeUeHHIO
uHGOPMAIMOHHON Oe30macHoCTH, OCHOBaHHBIM Ha Mmoxaean ASP [10], npeamosnararomnuii
NpUBJICYEHNE CTOPOHHEW  OpraHum3anuy  (IOCTAaBLIMKA) JUII  pEaIM3aldl  CHCTEMBI
uHpOpMaMOHHON Oe3omacHocTH. B cioywae momenmn ASP  THOCTaBIIMKKA YacTHYHO WM
HOJHOCTBIO 00€CHeYrBalOT MH(POPMAIMOHHYIO 0€30HacHOCTh OpraHU3alMU, IPEJOCTABIIS
pecypcebl, B ToMm yncie [10, cooTBeTcTBYIOMME TPEOOBAaHUAM M MOXKEIAHUSAM KIIMeHTa. Mojienb
ASP sBnsieTcs cranmaptHoit moaensio MSS (Managed Security Service) cepsuca, KOTOPBIi, KakK
U B Cllydae MOJIeNId ON-Premise, xapakTepu3yeTcss UHIUBUIYaTbHBIM ITOAX0J0M K KIUCHTY, HO
yXKe He TpeOyeT 3HAYMTENbHBIX MaTEPHAIBbHBIX 3aTpaT Ha Pa3BEPTHIBAHUE M MOJJEP)KAHUE
CUCTEeMBI HH(POPMAIIMOHHON 0€30MaCHOCTH, TTOCKOJIBKY MPEIOCTABISETCS KIMEHTY TTOCPEICTBOM
ceth IHTepHeT B BHAE NPOrPAaMMHOTO OOECIEUCHHS, IOJHOCTHIO COOTBETCTBYIOIETO
TpeboBanusM kiueHTa [8]. B paMkax maHHOTO cepBHca pealu3yrOTCs PabOThl MO TOHMCKY
YA3BHUMOCTEH M WX YCTPAaHEHHIO, YIPABICHUIO W 3alIUTE CETH OpPraHU3alud, MOHHTOPHHT
0€30IIaCHOCTH CHCTEMBI M €€ TecTUpoBaHHE. TakuM 0Opa3oM, OIMH TOCTABIIUK YCIYT MOXXET
oOecrieunBaTh ~ MHPOPMALMOHHYIO  0€30MacHOCTh  pa3HbIX  OpraHu3aluii,  co3jxaBas
WH/IMBUYalIbHBIC YCIOBUS IS KQXKIOU, KaK TTOKa3aHO HA PUCYHKE 2.

OT paccMOTpeHHBIX BBIIIE JBYX IOAXOJO0B SecaaS, miu 0e30MacHOCTh KaK YCIyra,
OTJIIMYAETCs NMPUHIMIUAIGHO. B paMkax mgaHHOW MOJAEIHM TOCTAaBIIMK TPEAOCTABISET YCIYTH
MH(POPMALIMOHHOM 0€30MacHOCTH BCEM KIIMEHTaM Ha OJMHAKOBBIX YCIOBMAX (pUCYHOK 2). Jlns
MOJTYYEeHHUsI YCIAYTH KIMEHTY TOCTaTOYHO O(OPMHUTH MOINMMCKY HA JAHHBIA CEPBHUC U TOIYYUTh
TOTOBYIO CHCTEMY HH(DOPMAIMOHHONW O€30MacHOCTH MO HHU3KOW CTOMMOCTH (OIUIaunBaeTcs
TOJIBKO TO, YTO HCIIOJNB3YETCs), KOTOPYI YIOOHO M JIETKO HCIIONB30BaTh, KOTOpask MOXKET
MTHOBEHHO  MAacIITaOMpOBaThCsl MpPU  HEOOXOIUMOCTH, M  KOTOpas TapaHTUPOBAHHO
obecrieunBaeTcs mpodeccuoHaiaMu B 00J1acTd HHGOPMAIMOHHO# Oe3onmacHocTH [11].

Jl7is corimacoBaHHOTO Pa3BUTHUSA W BHEAPEHUS moaxoaa SecaaS cymiectByeT anbsHe CSA
(Cloud Security Alliance), kotopsrii B iepuos ¢ 2011 o 2016 roasr onpenenua 12 HanpaBieHUi
0e30macHOCTH, O0ecreunBaeMbIX SecaaS, BKIo4as 0e30MacHOCTh CETH, MOUCK YS3BUMOCTEH
CHCTEMBI ¥ WHQPACTPYKTYpPHI, BeO-0€30MMacCHOCTh, 3alIUTY AJIEKTPOHHOW TOYTHI, YIPAaBICHHE
JIOCTYTIOM, 0€30IaCHOCTb CEpBEPOB, 3AIUTY JAHHBIX U JAp., U BBIIYCTHI PAJ PYKOBOJCTB IO
SecaaS [12].

Bmecte ¢ TeMm, wuccienoBaHus B oOmacth  SecaaS, B TOM 4HMClIE HOCAIIME
TAaKCOHOMHYECKHI XapakTep, NpojosvKatoTcs. Tak, Hampumep, B HemaBHed pabote [13]
aBTOpaMH OBUIO TPENJIOKEHO BBIACICHHE pPadouux Tpynn SecaaS mo (QyHKIHMOHATBHBIM
IpU3HaKaM Ha TPYMIy M0 3allliTe, IPYNMY 110 MOHUTOPUHTY (OOHApYy>KEHUIO) U TPYIIY IO
pearupoBaHMIO, M TIpeJCcTaBlieHa HaubOosiee TMonHas (GYHKIMOHAJIbHAs MoOJeNnb Secaas,
YUUTHIBAIONIAS paHHUE CXEMBI B3aUMOJICHCTBUSI KOMITIOHEHT CUCTEMBI B II€JIOM, U BKJIFOUYAIOIIIAs
(GyHKIMOHUPOBAaHUE TAaHHBIX TpyII. /laHHAs MOJeNb cXeMaTUYeCKH MpUBeIeHa Ha pUCYHKeE 3.
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Pearmposarue

Pucynok 3 — ®ynkuuoHajibHas cxema SecaasS

BeiBoabl. PacnpocTpanenue u pa3BuTHE MH(MOPMALMOHHBIX TEXHOJOTMH HENPEMEHHO
JIOJDKHO COIIPOBOKIATHCS TOBBIIICHHEM YpPOBHS WHGOpPManMOHHON Oe3omacHocTH. HoBbie
TEXHOJIOTUH, TaKue KaK 00JauHble TEXHOJOTHH, MTO3BOIIOT 3PPEKTUBHO PEIIATh Pa3HOro poAaa
3aJaud W 3acIy)XKMBAalOT OCOOCHHOTO BHUMAHHWs IpH pa3paboTKe BOIpoca OOeCTICUYCHHS
MH(POPMALIMOHHOM 0€30MacHOCTH.

B nactosmeii pabote moka3aHa BeICOKast HAJIEKHOCTh U SKOHOMUYECKass PeHTa0eTbHOCTh
oOecnieyeHns MH(POPMAITMOHHON 0€30MacHOCTH MOCPEACTBOM O0IaYyHBIX TEXHOJIOTUH, & UMEHHO
C HCIIOJIB30BaHMEM IOAXOoda SecaaS, 1mo CPaBHCHHUIO C TPagHUIIMOHHBIM METOJIOM oOecrieyeHus
UHPOPMALIMOHHOM 0e30MacHOCTH, TPeOyIolero He TOJIBKO 3HAYMUTENBHBIX MaTepHUalbHbBIX
3aTpaT Ha peain3alliio, HO U PeIleHus 1IeJIOT0 psAJia 3a7ayd B IPOLECcce MPUMEHEHUS.

Hcrtounuk ¢uHaHCHpOBaHMs: paboTa BbIMONHEHa B pamkax mnpoekra 00045/ D-20
rpaHToBOro (puHaHcupoBanuss MunucrtepcTa oOpa3zoBanus 1 Hayku Pecniy6nuku KazaxcraH.
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BYJITThI TEXHOJIOTHSITIAPABI KOJIJAHY APKBLIBI AKITAPATTBIK KAYIICI3IIKTI
KAMTAMACBHI3 ETY

Bexkmyp3ae b.2K., Texauka FpUTBIMIAPBIHBIH JOKTOPHI
Epémun /.U, 5KOHOMHKA FBUTBIMIAPHIHBIH MarucTpi
KanueBa P.A., TexHuKa FEUTBIMIAPBIHBIH MarucTpi

Fapblml’l’lblk} MEXHUKA JHCoHEe MEXHOIO2UANAPD UHCMUN)nibl, Anmamol K., K(,ZS’GK;CI’}’laH Pecny6/m1<a0bz

AngaTna. AKNapaTThIK TEXHOJOTHSUIAPAbI ajgaM eMipiHjae OelCeHJi KOJJIaHy »MOHE Tapary
KHOEPKEHICTIKTIH aKIapaTThIK KayilCi3iriH )KarbIMChI3 CBIPTKBI dcepJiep/IeH KaMTaMachl3 €TYre epeKile
Hazap ayjaapyasl Tanamn ereni. CoHbIMEH Oipre, akImapaTThIK KAayiNCi3[iKTI KAMTaMackl3 €Ty YHBIMIapIaH
adTapJbIKTall MaTePHANIBIK IIBIFBIHAAPIBI, COHZAAW-aK Tap NPOoQUIbAI MaMaHAapAbl YCTayJbl Tajarl
ereni. CoHbIMEH Oipre, OYJITTHI TEXHOJOTHSUIAP KAPKBIHIBI AMBII KeJiedi, oapablH naima 6omybr XX
FaCBIpIBIH OacblHIa AKNApaTTHIK TEXHOJOTHSUIAD CalachlHIa PEBONIONMSIIBIK ©3repicTep Kacarl,
naiTanaHyIbpUIapAbIH KbI3METTEepre KO JKETKi3y TopTiOiH TyOereiin e3repTTi. BynTThl TexHOMOTHSAIAD
KOJI JKETIMJIUTIK, MacimTalTally, CeHIMJUIK, KOH(QUTYpalusulaHy >XOHE S>KOFapbhl OHIMJIUTK CHSKTHI
ApTHIKIIBUIBIKTAPMEH CHUIIATTANAIbl JKOHE KApXKBUIBIK JKOHE VaKBITTHIK IIBIFBIHAAD MEH OHIMIUIIK
TYPFBICBIHAH aKNapaTThIK KAyilCi3MiKTi KaMTaMachl3 €Ty MiHJeTiHe MYMKIHAITIiHIIEe THIM/I )KaKbIHAAyFa
MYMKIHAIK Oepemi OcbiFaH OaiIaHBICTBI, OChI MaKajiaza 9/1e0u JIEPEeKKe3aepre 0y Heri3iHae OVJITThI
TEXHOJIOTHSIJIAp JKOHE OJIapJbIH aKMapaTThIK KayiNCI3AiKTI KaMTaMachl3 €Ty YIIIH KOJIIaHBUTYbI TYpPajbl
TYCiHIK OepinreH. Artam alWTKaHAa, KAayiNCI3IiK ofici KbI3MET pETiHAE CUIATTalFaH HeMece SaaS jgemn
aTaJIaThIH KBI3MET peTiHAe OariapiaMajblK JKacakTama MOJEIl apKbUIbl JKy3ere achlpbUIaThiH SecaaS.
SecaaS Tociii aKmapaTTBIK KayillCI3MIKTI KamMTaMmachl3 €TYIiH JOCTYpJi OIICIEeH CajbICThIpFaHIa
KapacThIPBLIAIBL.

Kinm co30ep: axnapammulx mexHoio2uaiap, Kubepkayincizoik, Oyammuvly cepsuc, Kayincizoix
Kbl3Mem peminoe, 63eKmi maceie
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ENSURING INFORMATION SECURITY USING CLOUD TECHNOLOGIES

Bekmurzayev B. Zh., doctor of technical sciences
Yeryomin D.l., master of science in economics
Kaliyeva R.A., master of engineering

Institute of space technique and technology, Almaty city, Republic of Kazakhstan

Annotation. The active use and spread of information technology in human life requires special
attention to ensure information security of cyberspace from undesired external influences. At the same
time, ensuring information security requires from organizations significant material investments, as well
as the maintenance of a staff of highly specialized professionals. At the same time nowadays cloud
technology is rapidly developing, their appearance has revolutionized the field of information technology
at the beginning of XX century, fundamentally changing the order of user access to services. Cloud
technologies are characterized by such advantages as availability, scalability, reliability, configurability
and high performance, and make it possible to approach the task of information security as efficiently as
possible in terms of financial costs, time and performance. In this regard, this article, based on a review of
the literature, provides an overview of cloud technologies in general and their application for information
security. In particular, the security-as-a-service approach, or SecaaS, implemented through the software-
as-a-service model known as SaaS, is described. The SecaaS approach is considered in comparison with
traditional method of information security.

Keywords: information technology, cybersecurity, cloud service, security as service, current
problems
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Angarna. Makanazna 3aMaHBIMBI3IBIH 3aHFap Ka3ymbeickl O.HypneiticoBTiH anemre oiirim «Kan
MEH Tep» TPWIOTHACHIHIAFbl KEHINKEepAiH IMIKI 9JeMi, NICHXOJIOTU3M Maceieci KapacTolipbuiraH. «Kan
MEH TepJeri» TaFabIpiap TOJKBIHBIHAH ayMalbl-TOKIEN Ke3JIeri TaphX, HSKOJOTHs, IICUXOJOTU3M
Mocelnesenepin KeTepreni ce3 0omanel. Kazak omeOmeTTaHy FRUIBIMBIHIA YIT 9/IEOMETiHIH OWiK IIBIHBI
OOJIBIT caHaNIaThIH OYJI IIbIFapMa Typalibl 3epTTeyiep OapIIbLUIbIK.

Makana aBTOpJaphl Ka3yIIbIHBIH KeWinkep OeiHEeCiH amlyaa KoJiJaHfaH HIeOepIiriH capanar,
nmoiiekteme kentiperni. KedinkepmiH KeHUT-KyHiHAeri KyWiHIII TeH CyHiHImI, >kaH a3albl, cepreyaeHi,
KyHpeyi CHSKTBI KYOBUTBICTAPBIH 5Ka3yIIBIHBIH 11IIKi MOHOJIOT apKbUIbI Oepy/eri medepiiri alKplHaa a bl
KetiinkepnepaiH 1mIKi aJieMiHAETT TAPTHICTB HAKTHI MBICAIAPMEH alThII OTEI.

Keitinkepnepaiy imki oneMiHzeri KyObUTBICTAphl Typaibl FBUIBIMH TYPFBIZJAH Oara OepreH
FaJBIMIAp MIKIpJEPiH CalbICTBIPAa OTBHIPHIN, ©3IHAIK THIH TYXKBIPBIM >kacanraH. Ka3ak FBUIBIMBIH/A
KacajraH (QyHJaMEHTAIb/bl 3epTTeyJiepre CyHeHe OTBIPHIN, aBTopiap 63 Ke3KapacTapblH OYTiHII 3aMaH
TYPFBICBIHAH JKaHAIa alThIN OTe/Ii.

Tpunorusigars! jxa3yIBIHBIH YITTHIK OOJIMBIC TTeH OiTiM, YIITTBIK CE3iM/Ii JKOFaphl KOIOBI TypalIbl
JKaIMBl TYCiHIK Oepin, Ka3ak 9o/eOWeTTaHy FhUIBIMBIH/AA TEOPHSUIBIK HETi3[ie 3epTTel, >Ka3yIIbIHBIH
nreGepItirid Tarsl 01p KbIPBIHAH ally Ke3JIeNTreH.

ABTOprap KeWinkep NMCHUXOJOTHSACHIH anly apKbUIbI jKa3ylIbl OKUFAHBI QJICYMETTIK JKarIasTKa
TIpEHUTIHIH JepEeKTEPMEH AQJIEINIETeH.

Kahapman mcuxojioru3Min Oepyzeri Jka3yIIbIHBIH ©31HJIK KOJTaHOAChIH OPKWIJIbBI HbICAaHIa
KepCeTil OepreH.

Kinm ce30ep: mpunozus, ncuxonoaus, ncuxompazusm, Ketinkepoiy iwki anemi, pyxanu OUIKmIK,
WK MOHON02, YIMMbIK MiHe3, KOpKeMOIK Oelineney NPUHYUni, NCUXON0SUSLILIK UIDIM.

Kipicne. ¥nTbIMBI3IBIH pyXaHU OHWIKTITiH TaHBITAThIH YJKEH TAJaHT, OMIIBLT Ka3yIIbl
O.Hypmneiticotiy "Kan meH Tep" Tpuiorusicel 6i3re HeCIMEH KbIMOAT, HENIKTEeH 013 OFaH KHi-
XUl opana 6epemis?

OJeM enjiepiHe TaHbUIFaH YIT ofeOueTiHiH Omik mbiHel "Kan MeH tepae" OO0aixoMin
HypneificoB kepkeM ce3[iH mebdepi peTiHae TaHbUIFaH.

"bImeipt", "Ceprengenr", "Kylipey" arTel ymr KiTamka TepeH YHUICEHI3, Ka3YIIbIHBIH
CYpETKEepJIiK KYIHUSICHl MEH ©31H/I1K epeKIIEeNiri amblia TYCeIl.

By Tpunorust — en-XajblK Typallbl QJE€YMETTIK TICHXOJOTHSUIBIK THIITIK IIBIFapMa.
TarapIpaap TONKBIHBIHAH ayMaJIbI-TOKIIENI KE3/1eT1 TapUX JKOJIBIH KOpeMis.
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bruraiima alWTkaHma, KeWIMKepiep/iH iMKi MOHOJOTBIHAH TYPAThIH, YITTBIK MiHE3.l
KOPCETETIH - 3aMaHa 3TOCHI.

"Kan MeH Tep" TPMIIOTHSICBIHBIH TaKBIPBII — HUIESCHI, CIOKETi, oOpa3map xKyiheci, MoHi
MEH MaHbI3bI TYpalbl CaH PET alThUIBII, TaJIaHBbII XYP.

Byn xombl 0i3 TPUIOTHACBIHIAAFBI TICHXOJIOTU3MIE TOKTAJIMAKIbI3. Owmipae OoJbII
KaTKaH OpTYpJl >KaFdalapJblH KOpKEM IIblFapMaja IIbIHJABIKKA alHamnyblHa OallyIaHBICThI
KeHINKepIiH KOHUI-KYHiHAeri KyHIHIII TeH CYHiHimH, KyOBUIBICTApbIH >Ka3yIIbIHBIH
MICUXOJIOTHSUIBIK 11IKI MOHOJIOT apKbUIbI K63 allZIbIMBI3Fa €J1eCTeTy HIEOEPIIIriH co3 eTIEKIIIMI3.

"Kan MeH Tepae" KeWimkepiepHiH ImKi KyW3elmicke TycCyi, *aH a3albl, CepreiijcHi,
KYHpeyi — ICUXOJIOTM3MMEH KaTap »a3yIIbIHBIH ap 1CiHIH a3a0bl KIM-KIM/II /1€ OMJIaHIBIPATIbI.

bi3 KapacThIpeIll OTBIpFaH Mocelie TeK OeffHe Typajbl JKalIbl TYCIHIK OepMmei, Kazak
onebueTTaHy FhUIBIMBIHIAFBl HETI3re CyleHe OThIpbIN, KahapMaH INCHXOJOTHSCBIH KepceTynl
KO3en/Ii.

Kazak onebuerin 3eprreyi ransmvaap «Kan MeH Tep» TpUIIOTHACHIH KaHIIa peT 3epTTey
oOBeKTiCIHEe aWHaNmbIpca Ja, MIBIFApMaaarbl KEHINMKep ICHXOJIOTUACH], OeliHe, OCHHENLTIK,
IICUXOJIOTU3M MEH ICHXOTparu3M Macejeci 3epTTey HbICAHBIHAH ThIC KaJIFAHbI OChI )KYMBICTBIH
©3CKTLUIITH, 39pYIIriH KOpCeTesi.

JKa3ymbIHBIH IBIFapMaIIbUIBIK J1a00paTOPUACHIHA 3€p Cally — OHBIH 3aMaHa LIbIH/IbIFbIH
KaHJall JIeHTrelJe KepceTe allFaHJbIFbIH, COJ JKOJJArbl HIeOepiiriH capamnrtay oneOHeTTaHy
FBUIBIMBI YIIIH OCBI JKaFbIHAH A3 KYH/1bI OOJIBII TaObLIAIbI.

«Kan MeH Tep» TPWIOTHACHIHAA TCHXOJOTH3MJI Tajaayabl OYTiHT1 KYH TYPFBICHIHAH
JKaHalla KapacTbIpy KaXKeTTIr1 TybII OTBIP.

3eprTey omictepi. JKympic  OaphIChIHIA  XPOHOJIOTHSUIBIK, T'€PMEHEBTUKAJIBIK,
JeNyKIMSUIBIK, MHAYKIHMSUIBIK TOCUIASp Hai1aaHblIIbl.

«KaH MeH Tep» TPUIIOTUSCHIHAAFBI KeHIKepIIep ICUXO0IOTHICHl apKbUIBI YITTHIK OHEPIiH
©31H/IIK CHUIIaTBIH EpeKIleNiey VIIIH TONTacThIpy, CHUIATTAYy,Tajlay, CalbICTBIPyoaicTepl
KOJITAHBUIJIBL.

3epTTey HOTHIKesepi koHe Tajaay. O. HypmeilicoB Apan eHipiHaeri OaibIKIIbLIap
TarJABIphIHA apKay OOJFaH Oy IIbIFapMajia KeWIMmKepJIepiH OKUFara KaTbIHACKI MEH OJIapibIH
KaH JYHUECl apKbUIbl ©31HJIK epeKILIeNIKTepiH Japanan KepceTkeH. KHBIHIIBIIBIKKA TOJIBI
OanbIKIIbUTAPABIH KOHUI-KYH1H TaOUFATIIEH YIITAaCThIpa Oepel.

HIsirapmana kelinkepaiH KoHUI-KyHiHe opail TpareusuiblK axyail MEH allbl IIbIHABIKTHI,
aybIp MyH1b1 O.HyprieilicoB opKuIIbl HbICaH/Aa KOPCETII, OKbIPMaHFa OHTAUIIBI XKETK1311 Oeprex.

Axanemuk 3.Kabmonmos: "Kan men Tep" TpunorusiceiHAa TaburaT KahapmaHHBIH iIIKi
JTYHUECIMEH acTachlIl, Ce3IMMEH TYTaChII, OHMEH OpUITeHe OKbIPMaHHBIH KUSUTBI /1 YIIBII, KA
Ke31I KeTel.

Kahapman, aBTop, OKbIpMaH yieyi 01ipTyTac NCUXOJOTHSUIBIK YHAECTIKKE KOIIedl, - JIen
[1,159] TPUJIOTUAAFBl KEHINKepIepAiH IIIKi OJEeMIHJEri TapThICKa, TMCHXOJOTHUSIIBIK
epeKuIeniKTepine 6ara 6epeni.

O.HypmneiiicoB "Kan men tep" Typaisl Oip ToiaFaHbICTapblHAa: "ByKisl OKUFaHBIH KaHIbI
KO3FayIIbIChl, COHBI TYABIPYIIbI XapakTepliH Oap cumaThlH, MOHIH Ooipkam Oily, TaMbIpbIH
Oacein Oaiikay 00iMak. YJIKEH IIbIFapMa a3y YIIiH epeKIle XapakTep/i Tayblll KaHa KOIOFa,
coraH M93 Oosyra OonMaiinbl. OpHHe, CypeTKepre cojl XapakTep/IiH dJIEyMETTIK MOHIH TYCIHY,
Kepe Oury kepek Oomansl" [2] - mem ajaM IMCUXOJIOTHSICBIHBIH apHajibIChl KUBIHABIKTaH >KOJI
Ta0yra OaCTaTHIHBIH alTHIM OTE/I].

Onebuer 3eprreyurici, fanbiM b.MaiitanoB: "[Icuxonorusm - kepkem oeOMeTTiH TyTac
OonMbIChIHAH axbIpamac KacueT. CoHbIMEH  Oipre ICHXOJOTHU3M - KOpKeMIIK OeliHemney
NPUHINII, OIJIay THUII, jKa3yIIbl TaJaHTBIHBIH Tes Oenrici opi ctuib kepiHici", - [3, 335] nen
KOPKEM IIBIFApPMaJIaFbl IICUXOJIOTH3M KEHIIKepiep ICUXOJIOTUSCHIHBIH IIBIHANWBI OOIMBICHIH
TaHY/bIH >KOJAaphl €KEHIH alTaIbl.
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Tpunorusigarel 6ac kahapmannap: Enaman, Axb6ana, Tonipoepren, Konen, Kapakatsin,
Cyneip, Axmer, Ecb6on, Cyiiey kapt, Menke, Paii, Kapara3, Aiiranma, Teney, Kaiay,
Kemxekelt, bamxan, EOeiicin, Tewmipke, Tenrek, [oxmpip, [doc, YUepnoB, DeaporB Tarbl
Oackanmapabl IIbIHAWBI OPHEKTEY VIINIH TICHXOJIOTHSUIBIK TOPTPETi, SFHHU, 1IIKI-CHIPTKBI
MiHe31eMeCi albLIa bl

MacerneH, TpUIOTUSAAFEl MbIHA O1p SMHU30TThI ATaMbIKIIbL:

- Enaman kemki pIMBIPTTa ay/Abl KUHAI aJIbIl, OaldbIKIIbLIap TYPAThIH JKepTeliere yiine
opanazsl. EciriHiH anmpiHaa KaHTapysabl TYpFaH 0oiire KypeHre ke3i TyckeH Ooina EnmamMaHHBIH
JKaHbI asFBIHBIH OachblHa KETIM, XKap KeMep/iH kuerinze cineiin kanapl. Con coTTe anaeKaiiian
capbl KaHIIBIK MYII-MY3/1aif TYMCBIFBIMEH OYHBIH KOJIBIH jKajamn anibl. Enaman GOWbIH KUbIT alia
Koiinel [4]. JKapareuibicblHaH MOMBIH Enamanipl jkKa3ylibl MiHE3-KWIBIK TICHXOJIOTHSCHI
OPHEKTEPIHEH 1311 /Ii.

Kenripinren y3ingines Enaman TarApIpblH amiyJa >Ka3ylibl OHBIH >KOJBI €KiHIH Oipi
OTETIH ayblp OTKEJ €MeC, OHBIH JKaH JYHHECIHIH TYHFUBIKTaphl aprajiblCTaplaH TYPaTbIHbIH
KOpCETIEeK OOJIFaH.

®enpos neH Enaman nuanorsinaarsl @enpoBTHIH JKaH YIIbIpa KOPKYbl MeH ExamanHbBIH
OOMBIHIAFBI JKAH apHajbIChl — KEK,0Hbl Kici eximine okeneni. JKasymbl keifinkep
MICUXOJIOTHSCHIH allla OTHIPHIN, OKUFAHbI QJIEYMETTIK JKaFAasaTKa Tipeii.

- Ay-kypangapelH Kaiga? - gen akeipasl DenpoB. Emaman KOJBIHIAFB CYWMEH/II
CeIFBIMIAN ycTanbl. PenpoB cylMeHl jkaHa Oaiikar, 39peci ymibin KerTi. JKommgactapsl kene
KATKaH KaKKa JKaIT KapaJibl.

- Cen ur... anaMaapbIq Kaiina nen cypamaiicein? - nen Enaman xapcebl akbipiabl. Temip
CYWMEH/II e KyJlalTai cuIrei.

Keneci 6ip anu3oTTa Enaman imiki CBIpbIH aHAChIHA!

- Kici enripy kociOiM emec exi, OanbIKIIBI €iM, - Jer JAeMIKKeHJeH Oom TOKTabl 1a,
KbICKa KYHJI€ KBIPBIK ©Jie¢ Oeprecid, OipiH eJITIpil, MKaCThIFIMIBI aJIbIIl KaTKbIM Kenai. Kamipoai
aHa, O13I1H »KalbIMbI3 OCBI", - HEli.

Kenripinren y3inninen EnamaH jxaH-ITyHHMECiHJAEr1 apraibiC, aJaMIeplIUTIKKe Kapchl
3YIBIMJIBIK JKacaraHbIHA ah ypbITl OKiHEe/I].

EnamaHHBIH CeH COKKaH OalbIKTail cepreijieHre TYCKEH »aHbl COKTBIKIAJIbl ©MipJeH
COKIIaK 1371em Oapa xaTabl.

lmingeri xaiiHam jkaTKaH bI3a-KeKT1 OChUIall IIbIFapaabl. AkOanara J1a KOHLI CYBIM,
OachIH TayFa Ja, TackKa J1a ypajpl.

O.HypneiticoB cymMIIbIK Kyiire Tam OojiFaH oifesl MCHXOJOTHACBHIHBIH KYMOAK ChIpIapblH
AxkOana OeliHecl apKbUIbI 111€0ep OeitHenen .

AxGananbiH ToHipOeprenre OipJeH Kyjiai KeTyiHe KaHJall NCHUXOJOTHSAJIBIK Heri3 Oap.
Bipinminen, AxkOalaHblH CE3IMTaJIBIFBI, KYMOAK Cce€31M, eKIHIIIJEeH, 1Kl Tykciri, Emamanmbt
KaKChl KepreHMeH, ToHipoeprenre Oelitapan emec, Oip/ieH KOHe cajaibl.

AxOanaHblH KaHzall jxarnail Ooisica 1a, aybIK-ayblK ToHIpOepreHjal eciHe ajbll OThIPYBI
OHBIH oHesl TaOWFAThIHBIH TYHFHBIFBIMEH OalIaHBICTBI, Kal-Kyil, TOJKYBI 1IIKI MOHOJIOTHIH
’a3yIbl HI31K TICUXOJIOTUSIMEH KETKI3TeH.

Mocenen, "Enaman ToHipOeprenre KaparaH oWediHIH Ke3iHEH OpTTIH MIapHybIHIai
CYMJIBIK COyJie Kepil, mombin KeTTi. AkOana ToHipOepreHre yChIHFaH KECeH1 KOJIbIHA YCTall
MBIp3a/1aH KO3iH ajaMaii Kapar oTelpranblH Enaman Gaiikan KoitFanaa, cenk ere TycTi'.

Ocpl »nmu30TTarbl AKOanaHbIH 1MIKI 9JEMIHAET] BIHThIFA FAIIBIK OOJy CE31MIH >Ka3yILbl
KYpJeli XapakTepMeH cyperTereH. KpI3bIlFy MEH KbI3FaHBIII apajac ce3iM MCHXOJOTHICH MEH
QIIEYMETTIK JKaFdai/ibl col KYHiHI€ KOPCETKEH.

[ein cyiireni ToHipOepreH onackl3 00JbII, 300ip-/kana meKkkeH AKOala MCUX0oI0rusAChIH
ObLTalIIIa CypeTTETeH:
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- JlonbutblK OybIN ajFaH oiien COHJa Ja KIpIiriH Kakmai KyieyiHe Kac TOJbl Ke3iHiH
Kapalarbl YIIKbIHAAN Kapalabl. backlHa TYCKEH IIapachI3AbIKTHI JKEHE alMal, YHCI3 jKac
QIKBIMBIH OYBITI COJTKBUIJIA JKbLUTAIl Oap/Ibl.

AxOasiaHbl MyHIail KMBIHJIBIK YKaFIaiiFa TOyel i, MOKOYp €TKEH KeICHITiK, eMipre bI3achl
€KEHIH IIIKi-Ce31Mi MEH JKaH dJIEMiHIH apIaJIbIChIH COJMKBUIIAM JKbUTaFaH KYHiHIIIIEH OSpPTeH.

O0aixkomin HyprelicoB keWinkep MEH KOpIIaraH OpTaHbIH apa KaThIHACHIHIAFbI
KaWIIBUIBIKTBl AKOaja TICHUXOJIOTHACHI apKbUIBI YITTHIK MIHE3[1 TaHBITHIN, OHeN Ce3IMiHIH
eIIKaH/Ial KaFIaliFa MOMBIHCYHOANUTHIH KYIHS KYAIPETIH amiajbl.

Tpunorusina AxOanaHblH ©MIpIaiH Tamnail ©TKeNAepiHEH OTKeH KaFaalJarbl KeHiJ-
KYHiHIH COTTEPIH, 1IIK1 JIyHUECIH allbIll KOPCETe/I.

Typni Tonxkynap MeH ce3imuepaiy OipiHeH-OipiHe ©Ty, KaKTBIFBICY JKOJIIAphIH CypeTTei
KeJle, aJaM TICUXOJIOTHUSACHIHBIH KYObUIMaNbl €KeHIH KopceTei. ToHipOepreHre Kyleyre MmbIFbIIT
KOp OOJyBI, OCBI CYMJBIK KapaJaH >Ka3bUIy IPOIECI JKOHE OFaH ocep €TKEH IMIKi-CBHIPTKBI
dakropiap, 6aKbITChI3 COPJIbI JKaHHBIH TPareJusChIH MCUXOJIOTH3M apKbLIbl OEpPreH.

EmamMaHHBIH COTTaJBIN KETYi, 3aMaHHBIH aJanar JaybUIbl OHBI OT TIEH CyFa CaJbI KaHa
KONFaH OK, OHBIH aH TYHHECIH aiKabl, aCTaH-KECTEHIH IIbIFap/Ibl.

KahapmaHHBIH KOHINI-KYHiH, TEpeH NCHUXOJOTHSIBIK HipiMAEPIH iIIKi MOHOJOTTapMEH
Oepyne ae >ka3zylibl medepirin 0aiKaiMbI3.

Macenen, MeHKeHIH OH OalachIHBIH TOFBI3BI OJII, KaiFaH Oip Oanackl na o1 YCTiHIE
*KaTKauAbIFel EcOon kapusHbiH: "[lyceipaan Kanran OYJ1 a >KanFbl3 13, COHFBI 3ypusaT! ORgenT
neceiimi! Oiiaii, 3amMaH-ait", - 1en, Takusi KUTEH aK KyHKa OachblH TYHIJIC H3€T KOSIJIbI.

byn y3inmigeri EcO6on kapTTeiH imrTeri ekxiHimm, bi3a, ah ypraH apmaH, OopiH Oip
KYPCIHICKE CBIMFBI3BII IICUXOJOTUSUTBIK MiHe3eMe OepreH. JKa3yIibl aaMHbBIH [ICUXOJIOTHSCHIH,
op allyaH KeHUI-KYHiH MEHITiHIIe 9cepiii, HAHbIM/IbI OciTHenen 1.

Tpunorusiga TCUXOTparu3M KEHINKEpIep/IiH KOHUI-KYHiHe opail op Typili HbICaH/Ia
kepinic 6epeni. Cyiiey kaptThl: "bl3asnsl amry KpickaH1a aK Kipriri KbIpFd KaHAThIHIAN JIBIT-JIBIIT
ereni”, - nece, Cyneip AxmerTiH: "Hemenere aitHanapIpa OepeciH MEHi, KbIp COHBIMHAH KaJMai?
Oiibaii-ay, cynarsl 6anblk Tyren", - Cynplp AXMeT kep Tenkuien oTbipa KerTi. - Oiibail, raHa
KyJaii-ay, MbIHa Kapa >KepiH OeTIHEeH Hecl0em/I1 Tammail )KypreH copiibl eMectin 0e MeH", - en
oif0aii canblm, MaHIalbIH YPFbUIal OacTalIbl.

Cynplp AXMET TICHXOJIOTHSCH apKbUIbl a3bIN-TO3FaH aJaMHBIH emipre 0oc kemir, 00c
KETYiH MICUXOTParu3M apKbUIbI CypEeTTEreH.

[Icuxomnor-kazymsl, O6axomMi1 HyprneiticoB ToHipOepreHHIH pyXxaHM iIIKI JyHHECIHIH
Tac-TaJKkaH Oom KyHpeyiH CypeTKepIiKIeH OpHEKTeWIi. AIITHIK MEH IeN KaXBITKAH KaJbIH
TOOBIpABIH 1mIiHAe ToHIpOEepreH ochiHAY OMAChI3 KAJIFAHIBI ©31HIH Kell OalKaraHbIHA OKIHIII,
allkalnarpIChl KeJe/di, OFaH IIamachl Ja KelMell, AayChl Ja IIBIKNaWTHIHBIH ToHipOepreH
MIAFBUTBI MEH OWBIH OChUIAl KyHpeTe/.

"MpbIHa KOK 3€HTIp aclaHHBIH pakbIMbl MEH OAUIAITIHAE MIeK oK. Kekiperinme KymIik
OSITKAH OChl Olp cayaiFa jkayal 13JIereHJiell jkKac MbIp3a TONTIPEKTEI, TOJBIKCHII TYPHIN Tac
Tebeneri KoK acmaHfa KaiTa Kapanel', - nen ToHipOepreH KoeKiperiHAeri KypciHic IeH
KYHIPEHICTI JKepiHE JKeTKI3il, pyXaHW IIIKI JYHHECIHIH Tac-TajlKaH Oom KyipeylH YJIKeH
CypEeTKEepIIiKIeH OepreH.

Tonip6eprenHiy el apnanbicbiHaH Xabap OEpeTiH - KoK achaH, KipIIikci3 apMaH aieMi
6osca, xep - Oip KYHHIH KYHKi KyiOeHi. XKa3zymiel ocbl O€ifHEHI NCHXOJOTHSIIBIK TYPFbIIaH
TYCHAJITaiJIbl.

KopbiThiHabl. Kazak mpo3achlHBIH — KJIACCUKANBIK — JCHTEHIe  OcCil-opKeHIeyiHe
IIBIFAPMAIIBUTBIKIICH YJIeC KOCKaH Kamamrep O.HyprieiicoB YITTBIK pyXaHW KYHIBUIBIKTAP/IBI
ypIiaK caHachlHA CIHIpYJIE YITTHIK pyX KaMbIH TYT€HJIEHTIH OpacaH OWJIapblH KAWUTKEeH KYHIE Jie
aMaH-eCeH ajblll eTe OUTYJeri >KaHKEWITUIIN OHbl KEeHINKep MUXOJOTHSICHIH OepyMeH epekiie
JapagaHabIPbIT TYPAJIb.
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Kanamrep kefinkepiep/IiH Ka3akbl eMip TaHyJaFbl SPEKETTEPiHIH acTapblHA YHLIIM, OHBI
VITTBIK O€iiHe jkacayablH ©H OoiblHAa Ka3blK KbuFaH. OChl HEri3e Ka3zak oJcOHeTiHAeTI
TICXOJIOTU3MHIH OPHBIH YIATTHIK MiHE3 apKbLIbl KOPCETKEH.

[lcuxonorusnblk Tangay, KeHimkepiepAiH KOHTPAcT XapakTepi, JUalor MeH MOHOJOT,
JeTajdb CHUSKTHl KOPKEM IIbIFapMa KOMIIOHEHTTEPl YITTHIK MiHE3 COMJAAyna ICUXOTparu3mii
0acThI TOCLT peTiHae OepreH.

O.Hypneiiico "Kan MeH Tep" TpWIOTHACHIHAA YIATTHIK CE3IMJIi JKOFapbhl KOSIBI.
XabIKThIH TaFIBIPbI 0ac KeWinkepAiH arbiHaH 1medep Oepinemi. Kapbiz 6eH mapbi3, ap MEH ysT,
eHOEKCYMIIIITIK MeH >KAJIKAYJBIK apachblHIAFbl apHajbiCTa aJaMHBIH XaH a3a0bl, cepreyeHre
TYCYl, KEHINKepIAEPAiH KYW3EIiCIH TepeH MCUXOJIOTU3M apKbLIbl OeliHeneial. AxaM xapakTepiH
JKacay OKONIBIHAA TICHXOJIOTM3MJI MeEHrepe, Ime0epiikmeH corTi makgananrad. OHBIH
MICUXOJIOTHSUIBIK TaOBICTAphl €pPEKIlIe TATAHThl MEH CYPETKEPIIIK JapbIHbIH TaHBITATHIHBI CO3CI3.

XKazymsr "Kan MeH Tepzeri" Kelinkep IMCHUXOJOTHUSACHIH TOM IEH Tall MCUXOJIOTUSACHIHA
KATBICTBIPA CYPETTEY apKbLIbI OJIAP/ABIH QJICYMETTIK ICUXOJIOTUSIIBIK OPTPETIH JKacabl.
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IICUXOJO0TI'3M B TPUJIOTUU HYPIIEMCOBA "KPOBb U I10T"

JKanGepmmena Y.', kauguaat GpUIoI0rHYecKuX HayK, Ipodeccop
Kynaii6eprenosa K.T.?, Maructp ryManuTapHsIx Hayk, PhD

Kueizvinopounckuil ynusepcumem umenu Kopkoim Ama, 2. Kvizviiopoa, Pecnyonuxa Kazaxcman

AnHoTamusa. B crtatbe paccmaTpuBaeTcsi BHYTPEHHHM MUp NEpCOHa)ka BCEMHUPHO HM3BECTHOM
tpunmornn  A.HyprnencoBa "KpoBe u mot", mpobOiiema mcuxojorusma. B Tpumormm pedr uaer o
MIPOSIBUBILIMXCS HA BOJIHE CYABOOHOCHOCTH MPoOIeMax UCTOPUH, IKOJIOTHH, TIcHXoyioru3ma.B kazaxckoit
JUTEepaTypOBEUECKON Hayke MMEIOTCSl MCCIEOBAaHUS 3TOr0 NMPOU3BEACHUS, SBISIOIIEIOCS BEpIIMHON
HaIlMOHAJBHOH JUTEPaTypBHI.

ABTOpBI CTaThbM AHAIM3UPYIOT U apryMEHTUPYIOT MacTepCTBO NHCATesl B PAacKphITUM oOpasza
repos. CocTOsSHHME TPEBOTH, PaJOCTH, BOJHEHMs AyIIM MEpcOHa)ka IepeaaeTcs uepe3 BHYTPEHHUI
MOHOJIOT', YTO NOAYCPKUBACT MACTECPCTBO IMUCATEIIA. I/IHTpI/II‘a BO BHYTPCHHEM MUPEC I'€POCB IMTOBCCTBYCTCA
Ha KOHKPETHBIX IpuMepax.YdeHble, OLEHUBAIOT C HAYYHOW TOUKH 3PEHUsSl SBJICHUS BHYTPEHHEIO MHpa
nepcoHaxkeil. Onupasich Ha QyHIaMEHTANIbHBIE UCCIIEIOBAHUS, IPOBEJICHHBIE B Ka3aXCKOW HAayKe, aBTOPBI
IMO-HOBOMY M3JIararoT CBOU B3IJIAJbI C TOYKU 3pCHHUA COBPEMEHHOCTHU.

B tpunorum npennonaraercst naTh oOllee MpenCTaBICHHE O HAUMOHAIBHOW WACHTHYHOCTH H
NEpEMHUPUH, O BBICOKOM HAIMOHAJIHHOM YYBCTBE, H3YYHTh TEOPETUUYECKHE OCHOBBI Ka3aXCKOil
JUTEepaTypOBEIUECKON HAYKH, PACKPBITH MAaCTEPCTBO MHCATENS €Ile B OHOM acIeKTe.

PackpbIBasi ICUXOJIOTHIO I'eposi, MUCATENb JOKa3ajl, YTO UCTOPHUS ONMUPAETCS Ha COLUAIIBHYIO CUTYaIHIO.

I'eponueckuil TMCUXOMOTM3M IEPCOHAXKEW, NPHUBEACHHBIM B Pa3HBIX (QopMax, oOTpaxaer
CBOE0OpAa3HbIii aBTOrpad mucares.

Knrwowuesvie cnoea: mpunocus, ncuxono2us, NCUXOMPA2U3M, GHYMPEHHUL MUp 2eposi, 6blCcomda
0yxa, GHYMPEHHUN MOHON02, HAYUOHANbHBIN XAPAKMED, NPUHYUN XYOOHCECMBEHHO2O GONIOUJEHUS,
ACUXONI02UYECKULl U32UD.

PSYCHOLOGISM IN NURPEISOV'S TRILOGY "BLOOD AND SWEAT"

Zhanbershieva U.}, candidate of philological sciences, professor
Kudaibergenova K.T.?, master of arts, PhD student

Kyzylorda University named after Korkyt Ata, Kyzylorda city, Republic of Kazakhstan

Annotation.The article examines the inner world of the character of the world-famous trilogy by
A.Nurpeisov "Blood and Sweat", the problem of psychologism. In the trilogy, we are talking about the
problems of history, ecology, and psychology that have manifested themselves on the wave of fatality.In
the Kazakh literary science there are studies of this work, which is the pinnacle of national literature.

The authors of the article analyze and argue the skill of the writer in revealing the image of the
hero. The state of anxiety, joy, excitement of the character's soul is transmitted through an internal
monologue, which emphasizes the skill of the writer. The intrigue in the inner world of the characters is
narrated by concrete examples.
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Scientists evaluate from a scientific point of view the phenomena of the inner world of the
characters.Based on the fundamental research conducted in Kazakh science, the authors present their
views in a new way from the point of view of modernity.

The trilogy is supposed to give a general idea of national identity and truce, about a high national
feeling, to study the theoretical foundations of the Kazakh literary science, to reveal the skill of the writer
in another aspect.

Revealing the psychology of the hero, the writer proved that the story is based on the social
situation.

The heroic psychologism of the characters, given in various forms, reflects a kind of autograph of
the writer.

Keywords: trilogy, psychology, psychotragism, inner world of the hero, height of spirit, inner
monologue, national character, principle of artistic embodiment, psychological bend

90



SRSTI 16.01.11 https://doi.org/10.52081/bkaku.2022.v61.i2.065

STUDY OF THE SEMANTIC FEATURES OF SYNONYMS IN CHINESE IN
RELATION TO VERBS AND NOUNS

Akhmetbek G., candidate of historical sciences, Phd
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Annotation. Language consists of vocabulary, and the most important part of any language
system is vocabulary. Phonetics and grammar are merely the pronunciation of words and their specific
use. If phonetics and grammar are emphasized at the expense of vocabulary, learners will still not be able
to express themselves well. The Chinese language itself is open and rich. Teaching vocabulary at the
basic level is not as difficult as teaching phonetics and grammar and can therefore be easily neglected.
Learners have many problems in learning vocabulary, and the biggest difficulty is recognizing synonyms.
Teaching synonyms has always been an important and difficult problem that teachers focus their attention
on, especially when teaching Chinese as a foreign language. Although ontology, the teaching of
synonyms, has become more and more sophisticated, it cannot meet the current needs of teaching. There
are many ways to distinguish synonyms, and the article distinguishes them under three aspects: rational
meaning, emotional color, stylistic color and lexicality.

Keywords: synonyms; lexicality; semantics; phonetics; grammar

Introduction. Synonyms refer to a set of words with the same or similar meaning, and
are lateral combinations of words that reflect a noun. The epigraphic function of synonyms is to
express thoughts and feelings accurately and strictly so as to make the language more distinct,
diverse, vivid and powerful.

Synonyms are a group of words that have the same or a similar meaning. Similarity of
meaning means that the meaning is similar, i.e., the main meaning of the term is the same, but
there are differences in some secondary meanings. For example, the main meaning of the word
"happy" is the same as the word "relaxed”, but there is a difference in the secondary meaning of
the word "heavy". The "minor differences” in synonyms are small but worth paying attention
to[1,74 pp]. The use of synonyms can accurately reflect the nuances between things, express
people's feelings and attitudes towards objective things, and adapt to the needs of different
language styles; when used inappropriately, the words do not achieve the meaning and various
errors occur. Therefore, when studying synonyms, the focus should be on identifying the
differences between synonyms.

Literature review.The abundance and development of synonyms in the vocabulary of a
language is a sign of its high level of development and strong expression. There are many
synonyms in modern Chinese. The same thing, the same phenomenon, can sometimes have
several, a dozen or even dozens of synonyms. "Look,stare, glare, look up, look down, squat,
squint, bird's eye, look around" and so on. The abundance of synonyms provides favorable
conditions for us to accurately reflect the nuances between things, to express people’s attitudes,
feelings towards objective things, or to express different language styles[2,56 pp]. So, we should
learn to distinguish synonyms to improve our ability to use languages. In order to reflect
objective things more accurately, more carefully, more flexibly and perfectly, it is necessary to
make a distinction between synonyms, to make clear the meaning and usage of synonyms, and to
make a distinction between the meaning and usage of synonyms.
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Research materials and methods. The difference between synonyms manifests itself in
many ways. The first point of difference is in the rational meaning, which includes (1) The
lightness of the meaning. (2) The size of the scope. (3) Collective and individual differences. (4)
Different objects of collocation. The second point is the difference in color, which includes (1)
the difference in emotional color (2) the difference in stylistic color, and the third point is the
difference in lexicality[3,111 pp]. The following methods are mainly used in studying the theory
and teaching methods of synonym identification.

The method of contrastive analysis (X} Lt 73 4fri%) @ the method of contrastive analysis
has a long history as a method of analysis. In the text, the students' confused words are compared
and analyzed to find out the similarities and differences, so as to clarify the scope, collocation
objects and so on [4,163 pp].

Example method (ffliE7%: This paper focuses on examples of students' misuse as the
focus of the study and argues the basic ideas in detail.

Research results and discussion.
® An Analysis of Rational Meaning

The differences in rational meaning between synonyms are mainly expressed in the
following points.Different focus: some synonyms have some of the same morphemes, and their
different morphemes tend to focus on each other in the expression of meaning. For example, the
emphasis of a noun's meaning is often expressed in the characteristics of the matter; the emphasis
of a verb's meaning is often expressed in the ways and means of action; the emphasis of an
adjective's meaning is often expressed in the nature and state of the thing in question[5,95 pp].

"Talent, competence, talent, Intelligence "« ¥ HE-cai neng, =¥ T--cai gan, ¥ *£-cai hua ,
¥ -cai zhinthey are all nouns that indicate a person's higher abilities. The difference in
meaning is that "talent" « ¥ fE-cai neng» focuses on knowledge and competence.
"Competence"« F-cai gan» focuses on the ability to do things. "Talent" «F #£-cai hua»
focuses on the ability and competence expressed in literary arts or science and technology.
"Intelligence" «¥ %-cai zhi» focuses on the ability to think intelligently and aggressively. For
example:

1) His talents outnumber the average man. «ftii) ¥ GE#H L —Hf% A -ta de cai neng chao guo
yi ban ren»

2) He is both young and talented. «fLlBEAF-%¢, X H 74 F-ta ji nian ging, you you cai gan»

3) Mr. Wang not only teaches well, but is also brilliant in art.
«FATEZIAMREAR T, 7E 2R T7 T2 4 #E T -wo men wang lao shi bu jin ke jiao
de hao, zai yi shu fang mian ye shi cai hua heng yi»

4)We need to make the most of everyone's
intelligence. « kAT 1B 78 4 K FEEEA N HIEERH 4% -wo men yao chong fen fa hui mei ge ren de
cong ming cai zhiy»

For example: "discernment , identification " «#§3-bian bie, ##i\-bian ren» they are all
verbs, and they all mean to distinguish things by understanding. The differences in meaning
are:"discernment” «##i\-bian ren» focuses on differentiation, including through a variety of
senses or minds, often with two or more objects. "Discernment of truth and falsehood"
« B E{E-bian bie zhen jiaw, "discernment of North and South." «Jll % 74 P& Jb-bian bie dong
nan xi bei ». For example:

5)Color blindness does not distinguish color. «f& 5 B& RAREPERFith-se mang huan zhe
bu neng bian bie yan se»

6)Primate vision is developed so that the sense of smell does not have to be very sensitive,
and the nose wused to discern odor grows smaller. «RKEMBEIR KL,
PRI R 58 AN AR A, FISRFE 0 R A0 5745 EL &L/ " identiification™ «J#iA-bian ren»
refers to recognition, generally to the identification of recognition through vision, the object

92



being one or more. “ldentification marks" «##AZEid-bian ren bi ji»"identification
direction"«#£iA J5 [l -bian ren fang xiang» etc. For example:

7)The photo is blurred and unrecognizable. «¥8 i ELE BRI, TiE#EA-zhao pian yi
jing mo hu bu qing, wu fa bian ren»

8)Next to me | identified the unrecognizable words that the pencil had written on the
paper.«FRAE S5 U HHNET B AEAR L5 TR 1 75

Varying degrees of importance: some synonyms differ in the degree to which they refer.For
example, "damage" «45i¥f-sun huai »and "destroy"«# ¥4 -hui huai» are both verbs and represent
acts of sabotage. Provided that "damage"«f73k-sun huai » means damage, loss to a lesser extent;
"damage" «3¥h-hui huai» means damage of a more serious nature[6,55 pp]. For example:

9) Eat too much sugar to damage your teeth. /22 T, B3R Ui-tang chi duo le,
rong yi sun huai ya chi»

10) A person intentionally destroyed his reputation. «& A#E B3R i1 4 %:-you ren gu
yi hui huai ta de ming yu»

"Secrets - Secrets - Top Secret"«Fb#, HLE, 4% -mi mi, ji mi, jue minthey are both
adjectives and nouns, meaning they cannot be made public and are not known to unrelated
people. "Secret"«#L# -jimi» means important and secret, and the degree of secrecy is higher
than that of "secret." «FA%-mimi» "Top secret” «Z4%;- jue mirmeans extreme secret, must be
strictly confidential, and the degree of secrecy is higher than that of "secret." «#/LZ-jimi»

11)1 have a little secret.«FH —>/NFAEE »

12)Enemies dream of stealing state secrets at all times.
«HURE Sy T 2045 A8 15 B X ML 25 -di te fen zi shi ke meng xiang dao qu guo jia ji mi»
13)This is a top-secret document that must be foolproof.

O LA, WS JT T Je-zhe shi jue mi wen jian, bi xu zuo dao wan wu yi shi»
For example: " Lack ,Deficiency” «Xiitt, §t/K-gian que, que gian»they all have inadequate and
lacking meanings, which are basically the same, but they differ in terms of importance. For
example:

14)He was her husband, and there was no shortage of legal procedures.
«HIAE T A ST, B RRYFEE— SR K Ek-ta zuo le ta de zhuang fu, fa Iv shang de
shou xu yi dian ye mei you gian que»

15)He went over to look at the door and thought that there would be something wrong with
the door, which caused discontent among the Japanese.«fthit <& T &I,
DONRET T A AR, 8 H A NI AN

"Lack" «Xift-gian que»in example 14) shows only a slight irony with a lighter
semantics.15) In the text, the task is profoundly manifested in the face of the ferocious Japanese,
and the inner fear is very disturbing.

Range size: some synonyms refer to things or actions of similar significance, sometimes in
the same locale and with the same semantics, and are distinguished by the size of the semantic
range[7,143 pp].For example: "Structure — Construction" «Z%#4-jie gou» «f4if- gou zaow. It
refers to the interrelation between the collocation and arrangement of the various components of
an object. such as structure/construction complexity, structure/construction of language,
structure/construction of article, structure/construction of sentence, etc. The differences
are:"Structure" «%5H4J-jie gou» refers only to the interrelationship of the various components. It
is often used in material and concrete things, as well as in spiritual and abstract things. For
example:

16) Drama requires the most sophisticated structure and  wonderful
dialogue. «xk il 75 T Fok %5 1) 45 R FRS F2 1 X6 5 -xi ju xu yao zui jing mi de jie gou he jing cai de dui huay
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"Construction"«f4Ji&- gou zao» refers not only to the interrelationship of the components but
also to the components. For example, "bridge construction” refers to both the components and
their interrelationships.Generally used in material, specific things, “the construction of the
human body," « \fAHI#)3E- ren ti de gou zao» "the construction of Chinese characters,"
«M BRI -ren ti de gou zao»"the construction of computers” « i () #4J i —dian nao de gou
zao» and so on. For example:

17) In this area, the bridge is constructed with a flat beam at the top of two
trees.«X M7, MR HAURE) & 2 P P AR AR AL T — AR T S 55— M

"Construction"«#:Ji& gou zao» is sometimes used as a verb, such as: "How is the crust
constructed?"« 157 J& B FEAIE B -di giao shi zen me gou zao de nex»"Structure" «%%#)-jie
gou» is generally not used that way. It is visible that construction «#Ji& gou zao» is more widely
used than structure «&4J-jie gou»

For example: Time «iffX- shi dai » Period «f - shi gi»Both terms refer to a period of
social or life development. The differences are:the term "time"«if fX- shi dai » refers to a longer
period of time and often refers to a period in history divided on the basis of economic, political,
cultural, etc. For example: "Old Stone Age,"” "Mao Tse-Tung Era" and so on.

"Period"«} - shi gi» means a period of a particular kind, generally an extraordinary period.
For example, the period of the Anti-Japanese War «#t H i 4+ #i-kang ri zhan zheng shi gi »and the
period of the Cultural Revolution.«z{t K& i #fi-wen hua da ge ming shi qi»

Individual and collective differences: some noun synonyms refer to the same kind of things. But
some of them can either refer to a collective or an individual; others can only refer to a collective
or not an individual[8,47 pp].

As; tree-tree«#f -shux» « % K-shu munthey all refer to this category of trees. The differences
are:a "tree" «#-shux» can refer to either a collective or an individual. "There are many trees in
the park"; "There is a tree at the gate of the park"«AEE [T 1HH — ik A-gong yuan men kou
you yi ke shu muy

There are many similar situations.
Paper - Paper Horse - Horse Gun - Gun
Book - Book River - River Letter - Letter

The term "paper, horses, guns, books, rivers and letters"«4%. . #. 1. . {5-zhi ma
giang shu he xin» may refer to specific individual things or to collective things in general; the
term "paper, horses, guns, books, rivers and letters" «4%ik. UG, #37. BEE. WA S1F-
zhi zhang, ma pi, giang zhi, shu ji, he liu, xin jian» may refer only to collective things
® Discerning the Meaning of Color

Some synonyms are the same in terms of expression of concept, but the added color
meaning is different.Different emotional colors: some synonyms have the same basic meaning,
but have different feelings. Some words express people's affectionate attitudes towards the
reflected things, such as affirmation, approval, affection, respect, etc., and some words indicate
people's negative, repugnant, derogatory attitude towards the reflected things, and these words
are derogatory; some have no affirmation or approval, no negation or repudiation, and such
words are neutral[9,102 pp].

For example: "Results"«/%#:-cheng guo» "consequences «/& &:-hou guo» outcome
"«5 BL- jie guoxthey all mean the end of things. The differences are:"result" «%#:-cheng guo»
means a good outcome, which means achievement, achievement, which is a commendation
("fruitful result «FMjk HE-feng shuo cheng guo»”, "labor result”"«%5 zl1j%#-lao dong cheng
guo»); “"consequence"«/7 J:-hou guo» means bad outcome, which means bad result, which is a
derogatory term (“consequences conceit"«/F 5 H fi-hou guo zi fu», “"consequences
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worry"«fi BHEE-hou guo kan youy); "outcome™ «Z& H- jie guo» is the end result, which is
nothing derogatory, which is neutral ("final results"«#x /& 4% H-zui hou de jie guoy):

18) Chen Jingrun has made great achievements in  mathematical
research. « Wk st iEAE B 2 78 _ BB 1 A RER »

19)Poor inspection systems can have very bad consequences.
IR EEAT, 2xit AR G Ho»

20)After a heated argument, he gave in. «& it —FEEIFI S8, &5 RAIE LD Ty
Also, "decisiveness" «%:#r-guo duan»,"arbitrariness" «i #r-wu duan» means determination and
non-hesitation in judging and dealing with problems. The differences are:"decisiveness" « -
guo duany refers to quick decision-making and is a positive word. "He dealt with the problem
decisivel" «fth AL ¥ ] FEAR S ¥r—ta chu li wen ti hen guo duanx»"arbitrariness” «i#r-wu duany
means making judgments on the basis of subjectivity and is a derogatory term. Your conclusion
is too arbitrary. «/RiXAN4518 K EET 7 —ni zhe ge jie lun tai wu duan lex»

Differences in style: some synonyms differ in style or style because of the different

occasions in which they are often used.Stylistic colors are divided into two categories: oral and
written[10].
"Soul"«RFf-ling huny - "spirits"«3f Z-hun ling» are those that superstitious people think are
attached to the body of a human being as the dominant one.An immaterial thing in which the
soul dies when it leaves the body. The differences are:"soul"«&3-ling hun» is more written.
The word "Spirits"«3f Z-hun ling» is more spoken. For example:

21) Is there a soul to be found in a person who dies, or knows someone who died?
«NFET A SEIEH REAFAE, R—ARIEINERTHI A2

22) Is there any soul after a man dies? «—/> ASE T LU, FCTe B %A SRR

The word "soul"«R&3-ling hunx» in 21) comes from the pen of a great writer. In this way, the
strong color of the "soul" in the written language is consistent with the tone of the article. But the
"Spirits"«3l Z-hun ling» in 22) is from the mouth of the main character in the work, the sister-
in-law Xiang Lin is the image of an old society woman who is poisoned by feudal thought and
has no cultural knowledge.

What's more: frighten-intimidate-head-head-head-birthday-birth-stingy-stingy-scared-fear-at-
once-standing «TRIE— R Ryl 48—k fii e H —HE JRm e N —5 M« E T —
Py« _E—S7 By

Words  such as  "fright; head, birthday, petty, scared, immediate"
«TREEL LS. AEH. PNRL FEIA. S L-xia hu . nao dai. sheng ri. xiao gi. hai pa. ma
shangy are popular, lively and usually used in spoken or written language; words such as "fright,
head, birth, stinginess, fear, immediate"«Ziil. Skfil. MR, Fai. &1H. SZEI- kong
he, tou lu, dan chen, ling se. wei ju, li ji» are elegant and solemn, usually used in written
language and rarely in spoken language.
® Analysis ontheusage of words

Different matching objects: some synonyms tend to have different objects because of
differences in meaning, grammatical nature of words, and conventions[11,152 pp].For example:
"Improve"«dift-gai jing» - "Improve"« #-gai shanxthey all have the intention of changing a
bad state and making progress. However, "improvement” «i#t-gai jing» is usually matched
with "work, method, technology- T-{E-gong zuo 7i%- fang fa £ AKR-ji shu" and "improvement"
«23¥%-gai shanyis often matched with "life, relationship, condition"«4#%. X%, &&#-sheng
huo guan xi tiao jian». For example:

23) Operating methods need to be improved. «#E 75 154 fFek st -cao zuo fang fa you dai
gai jin»
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24) The housing conditions of our people have improved greatly in the 30 years of reform
and opening-up.« X EFF 304, FRE N RAVEFERIA TR K UGS

Plus: "Promote" « & #%-fa hui» " Promote" « & #%-fa yang»they all show good things. They
are distinguished by the fact that "Promote™ «/ #%-fa hui» means to express as much as possible,
to exert as much power as possible, often in combination with "role, power, wisdom, power,
energy, creativity, motivation, ideas,
arguments"«/EF . B). BEL J1E. T QLGN BRRME. @i, ®sS-zuo  yong,
wei li,zhi hui, li liang, gan jin, chuang zao i, ji ji xing, ti yi, lun dian» and that "Play an... role"
« & #5-fa yang» means to develop and promote, often with “style, spirit, tradition, democracy,
achievement, merit "«/EX. FE#. L4, KRI. Gt L si-zuo feng, jing shen, chuan tong,
min zhu, cheng ji, you dianx». For example:

25) We should play an exemplary leading role.«FAi 1% 784> K HEA TG 15 S Fl-wo men
yao chong fen fa hui mo fan dai tou zuo yong»

26) We should promote the spirit of frugal and arduous struggle of the older generation.
«FAVE KA ZZ—FE NI TS A RS

Some synonyms differ in the object and range to which they apply. Some apply to people,
some apply to things; others are used to people, but also to the inferiority of old and young, and
to things, and to abstract and specific differences[12,99 pp].

Differences in lexical and syntactic functions: most synonyms have the same lexical character,
but they also have different lexical characteristics and syntactic functions[13,66 pp].For
example: " Perpetual” (adjective) «7k /A-yong jiuy» "forever (adverb)" «7kiZ-yong yuan»

They all have long-lasting meanings, but "perpetual” «7k /A-yong jiu» is an adjective that
can be used as an adjective, an adverbial, such as "(perpetual) residence," «7K/ARJ{E4b-yong jiu
de zhu chu»"[forever] missing" «7kiz 2 &-yong yuan si niany; "forever" «7kizt-yong yuany is
an adverb and only an adverb, such as "[forever] moving forward." «7KiZ §ii-yong yuan gian
jiny

Adjectives with the same lexical character also have syntactic functions that are not
identical[14,45 pp]."Full " (adjective) «Ft47-chong fen»- "sufficient" (adjective) «Jt &&-chong
zu»they are all adjectives and can be used as determinants before nouns. For example:
sufficient/sufficient justification, sufficient/sufficient evidence.
«FETIFERIIER R, FE 40 78 R IIEHE-chong fen / chong zu de li you huo feng ju» They are
distinguished by the fact that Sufficient" «7& f£-chong zu» is often used as an adverb before the
verb . "fully proven," "fully demonstrated," "fully mobilized," "fully utilized," « “ 247 iEHH-
chong fen zhengming”, “FE47iE7~-chong fen xianshi”, “Fe47ifzl-chong fen tiao
dong”. “F/y Ki%E-chong fen fa hui”, “F4rHF|]H” —chong fen li yong» etc."Sufficient”
«7t /&-chong zu» cannot be adverbial without this capacity.

In addition to the above-mentioned methods, there are many ways to differentiate synonyms
from cultural differences, ancient words and modern words, Mandarin words and dialect
words[15].

Conclusion. The existence of a large number of synonyms offers Chinese speakers a
wider choice of expressions, but at the same time presents Chinese learners with certain
difficulties. Synonyms are often used incorrectly because the nuances between the synonyms are
not understood or because the vocabulary is not sufficient. Therefore, it is very important to
strengthen the analysis of synonyms in Chinese classes. The analysis of synonyms in teaching
Chinese as a foreign language and the study of Chinese ontology cannot be generalized because
they have different purposes. The main purpose of ontology study is to improve learners' rational
understanding of the nuances of synonymy, while the main purpose of teaching Chinese as a
foreign language is to learn the basic use of synonyms in order to improve learners'
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communicative competence in Chinese. Of course, deepening the study of the ontology of
synonyms can better serve the teaching of Chinese as a foreign language. It is not an easy task
for learners to master the rules of identifying and using synonyms. The similarity of meanings
and forms of nearly synonymous words makes it difficult for learners to grasp them. In
examining the questions on teaching methods and teaching strategies, we must first clarify the
object of study, then start from the problems that students have, find out the reasons for their
bias, and deduce the appropriate methods to determine them. These methods are then combined
with the actual teaching of synonyms to find suitable teaching strategies.
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KbITAW TIJITHAEI'T CAHHOHUMJIEPIIH ETICTIK IIEH 3AT ECIMI'E KATBICTBI
CEMAHTHUKAJIBIK EPEKIIEJIIKTEPIH 3EPTTEY

Axmetoek I'., T.F.K.,KbITall (UITONOTHSCHI KadeIpachIHbIH JTOICHTI
Kenic A., bunonorus daxynpreriniy Il Kypc MarucTpanTs

JL.H.I'ymunes amoinoazel Eypasus yimmuix ynusepcumemi, Hyp-Cynman k., Kazaxcman Pecnybauxacol

Angarna. Tin cesmik KypaMHaH Typajbl, Ke3 KEITeH Til JKYWeCiHIH €H MaHBI3AbI Oeiiri —
nekcuka. MoHeTHKA MEH rpaMMaTHKa - OYJI CO3/Iep/iH alThUIYbl KOHE OJIapblH HaKThl FaHa. DoHeTHKA
MEH I'paMMaTHKara JICKCUKaHbIH eceOiHeH 0aca MoH Oepisice, 0api0ip OKYIIbLIAP 63 ONBIH JYPHIC HKETKI3E
anmaiinel. KpiTall TimiHiH €31 amiblk opi Oail. basanblk JeHreie JNeKCUKaHbl YHpeHy (OHeTHKa MeH
rpaMMaTHUKaHbI YHPEHY CHUSKTHI KUBIH €MEC, COHJIBIKTAH OHBI eJieyci3 Kauapipyra 0omael. Ce3mik KOpsl
MEHIepy Ke3iH/e CTYJACHTTEP/IC KONTEreH KUbIHABIKTAp TYbIHIAN b, €H YJIKSH KUbIHJIBIK - CHHOHUMICP/I
tany. CHHOHUMIEp/1 OKBITY OpKalllaH MYFalTiMJIep Ha3apblH ayJapaThblH MaHBI3bI )KOHE KHBIH MACele
0o, acipece KpITail TUMIH IIET Tidl peTiHAe OKbITyAa. OHTONOTHS — CHHOHUMAEPI MEHIepy OarbIThl
OapraH caiiblH KYpAEJCHIN Kejie *aTKaHBIMEH, OKBITYJIbIH Ka3ipri CYpaHBICHIH KaHaraTTaH/AbIpa ajiMai
keneni. CHHOHUMIEP/I aKbIpaTyblH KOINTEreH KoJapbl 0ap koHe Oyl Makajiaja ojiap YII acleKTiae
KapacThIPBUIAJIbI: PAIIMOHAIIBI MaFbIHA, SMOIMOHANIBI 9PIIEY, CTHIIBIIK dpJIey JIEKCUKAIBIIBIK,

Kinm ce30ep: Cunonumoep; co30ik; ceManmura, (pOHemuxa, epammamurd
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. W3YYEHUE CEMAHTHYECKUX OCOBEHHOCTE CHHOHUMOB B
KUTAUCKOM A3BIKE 110 OTHOIEHHIO K I'VIAI'OJIAM U CYHIECTBUTEJIbHBIM

Axmetoek I'., kKaHIUIAT UCTOPUYECKUX HAYK, TOICHT Kadeaphl KUTAHCKOH (rionoruu
Kewnic A., maructpanr Il kypca ¢punonornyeckoro akymnprera

Eepaszuiickuiti nayuonanvhwiil ynugepcumem um. JI.H. I'vmunesa, e. Hyp-Cyniman,
Pecnybnuxa Kasaxcman

AHHOTANUs. SI3BIK COCTOMUT U3 JICKCHUKH, H CAMOW Ba)KHOW YaCThIO JHOOOH SI3IKOBOW CHCTEMBI
sIBIsIeTCsl JIekcuka. DOHEeTHKa U TpaMMaTUKa — 3TO BCEro JIMIIb ITPOU3HOIICHUE CJIOB U UX KOHKPETHOE
WCHoNb30BaHue. Eciam (oHEeTHKEe M TpaMMaTHKe yIenseTcs oco0oe BHHUMAaHHE B yIIepO CIOBapHOMY
3aracy, y4aiuecs BCe paBHO HE CMOTYT XOPOIIO BhIpaXkaTh CBOM MbICIU. Kuralickuii s3Ik cam 1o cebe
OTKpHIT U Oorat. OO0y4YeHHE JICKCHKEe Ha 0a30BOM YPOBHE HE TaK CIIOKHO, Kak oOyueHHEe (DOHETHKE U
rpaMMaTHKe, TO3TOMY UM MOJKHO JIETKO TpeHeOpedb. [Ipu m3yueHnn IEeKCHKH y yYaIuxcsi BO3ZHHUKAET
MHO>KECTBO ITPO0IIeM, B camasi 60JIbIasi TPYIHOCTD - paclio3HaBaHHe CHHOHUMOB. O0y4deHre CHHOHIMaM
Bcerja ObUIO BaKHOM M TPYAHOH mpoOJeMol, Ha KOTOPOW NpEeronaBaTeNid KOHIICHTPUPYIOT CBOE
BHMMAaHHE, OCOOEHHO TMpH OOYYEHHH KHTAaHCKOMY S3BIKYy KaK HHOCTPAHHOMY. XOTS OHTONOTHS -
oOydeHne CHHOHUMAM - CTaHOBUTCS Bce Ooyiee CI0XKHOH, OHA HE MOXKET YAOBICTBOPHUTH TEKYIIHE
notpeOHoCcTH npenonaBanusi. CyIIeCTBYeT MHOXECTBO CIIOCOOOB Pa3jIMYCHUs CUHOHHUMOB, ¥ B JaHHOHN
CTaThe OHU PACCMATPUBAIOTCS B TPEX aCIEKTax: pallMOHAIbHOE 3HAYCHHE, AMOIIMOHAIBHAS OKpacka,
CTWJIMCTHYECKAs] OKpacKa U JJEKCUYHOCTb.

Knrwouesnie cnosa: cunonumvl, 1eKCuKa, ceManmura, QoHemuKa, spammamura
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Annotation. Inclusive education is considered one of the processes of reforming collaborative
education, based on the idea that people with disabilities in modern society must be integrated into the
conversation. The idea of inclusive education is to connect students to the educational system
independently of their bodily or intellectual capabilities, but taking into account their need for education.
More and more people are realizing the importance of inclusion. Aim of this article is to study problems
in teaching English to inclusive students. The participants were 25 English language teachers at schools.
A qualitative research method was used to conduct data. The survey includes 10 questions. In conclusion,
a number of tasks hindering the implementation of inclusive education in most schools were discovered.
First of all, there are resource difficulties: due to lack of experience, knowledge and abilities, teachers are
not able to fulfill their tasks. Second, there are organizational issues: a humber of schools in the region
lack the necessary requirements. Thirdly, there are questions of interaction between the components of
the educational process, such as a lack of adequate communication between teachers and parents.

Keywords: inclusion, inclusive education, English language teaching, disability, educational
environment

Introduction.Currently, students with impairments are receiving an increasing amount of
attention. The major objective of the overall correctional care system is to integrate students with
disabilities into the human society. Social integration is defined as the ultimate goal of special
inclusive education, which aims to integrate a student into the life of society. Educational
integration, being a part of social integration, is considered as a process of upbringing and
education of special children together with healthy learners. For many years, the national
education system divided learners into ordinary and disabled learners, who practically had no
opportunity to get an education and realize their opportunities on an equal basis with healthy
children, they were not taken to institutions where normal children studied.

In Kazakhstan, the current direction of such a reform of the education system is called
“inclusive education”. Experts define inclusive education as "the provision of equal access to
education for all students, taking into account the consideration the variety of individual
educational and personal opportunities” [1]. In 2002, the Law of the Republic of Kazakhstan "On
Social, Medical and Pedagogical Support of Children with Disabilities" first came into force [2].
The law defines the types and methods of social and medical and pedagogical support in the
penitentiary system and aims to create an effective system of support for children with
disabilities and special educational needs and to solve problems related to their upbringing,
education, work and vocational training, as well as prevention of child disability.

Particular attention is paid in Kazakhstan, as it is in the remainder of the world, to the
implementation of inclusive education. This is an image of education in which all people receive
the same degree of education independently of their bodily, mental, social, psychological,
linguistic or other data [3].
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In appliance with the director of the Russian State University Aigerim Kuderinova on the
State Program for the Development of Education and Science of the Republic of Kazakhstan for
2020-2025, by 2025, 100% of schools, kindergartens and 70% of colleges and universities
should create conditions for inclusive education [4]. A special condition for creating inclusive
education is a barrier-free environment: it is not only the presence of ramps, but also the
availability of visual information for the hearing impaired, educational literature, and the
creation of individual programs. These are all conditions for the student to be able to master the
program without difficulties [5].

Inclusion or inclusive education is one of the general education reform processes based
on the idea that people with disabilities in modern society should be included in society [6].

The idea of inclusive education is to include learners in the educational system,
regardless of their physical or mental abilities, but taking into account their need for education.
More and more people are realizing the importance of inclusion. The times when people with
disabilities were destined to oblivion are gradually disappearing. Inclusion people fight hard for
their cause. They follow the principles behind inclusive education:

. Each person is unique;

Everyone has thoughts and feelings;

Everyone has the right to speak and be heard;

Every person needs a friend;

Education can be feasible in the case of realrelationships;
Everyone should receive peer support;

Each person progresses in what he is able to do;

Diversity contributes to the all-round development of a person [7].

This phenomenon has arisen in the world of pedagogical science and practice [8].The
problems associated with the inclusion of disabled children in the general educational
environment in recent years have been actively discussed by leading scientists, teachers,
psychologists, representatives of medicine [9]. However, parents of children with disabilities are
also extremely interested in this issue. Parents and educational workers have a clear desire to
educate disabled children in educational institutions in order to give them the possibility to
become full-fledged and productive members of society.

The history of teaching children with special needs at school can be conventionally
divided into three stages (Picture 1).

Medical model Model of normalization Inclusion model

«the beginning of the 20th «the middle of the 60s +the middle of the 80s

century «the middle of the 80s spresent
+the middle of the 60s

Picture 1 — The history of teaching children with special needs

I.G. Pestalozzi (1746-1827) was one of the first teachers who understood the need to
educate all children and prepare them for future work activities, as well as the importance of
education for mentally retarded children, physically and socially disadvantaged [10]. His ideas
contributed to the discussion in the European pedagogical environment of the first half of the
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19th century of the idea of teaching children with disabilities together with ordinary children, as
well as the search for ways to implement it.

Samuil Geynike (1727-1790) can be singled out as another teacher concerned about the
issue of education for children with disabilities [11]. He was the founder of German deaf
education, organizer and director of the first school in Germany for deaf children.He proposed
creating special classes for deaf children within the mass school, in which specially trained
teacher would teach.In addition, he suggested that learning sessions for teachers at school for
deaf children be authorised to in order for them to become acquainted with the complexities of
working with deaf children.

It is obvious that the implementation of the theory of inclusive education places a lot of
responsibility on all respondents in the educational process, particularly the teacher. A study of
foreign research on the topic revealed that the typical starting point for general and special
education teachers on the inclusion of children with disabilities in the mainstream classroom is a
negative perception of such teaching [12].

Special education in France aims to maximise the number of underdeveloped children in
mainstream schools. The inclusion of children with developmental disabilities in the general
education process takes 4 forms:

1. The child first learns according to the regular school curriculum, but additional
services are provided to him/her in school or outside: medical interventions, educational workare
provided.

2. The child learns according to the regular school curriculum, receives additional
care and learns according to an additional special programme.
3. During the main school period the child learns in a special class according to a

special programme, intended for this type of children with intellectual disabilities, and during the
other period he/she prepares according to a simple pattern programme with pupils of his/her age.

4. The child goes to a special class only according to a special programme, children
with thought disorders usually learn in this way [13].

If we look at the experiences of the individual countries, we see that the problem of
inclusive education is much more established abroad than in our country [14]. Inclusive
education started in these countries in the 70s of the 20th century and in our country at the
beginning of the second millennium. In Europe, inclusive education has solved many problems.
In these countries, ways to provide additional support for disabled children in general education
schools have been proposed [15].

At this stage of the current article, a survey was conducted among teachers on their
relationship to inclusive education in teaching English. The reason for the survey with students is
that it was not possible to work with inclusive students in an educational context. It includes 10
questions. The study involved 25 teachers of English language.The method used in the study
combines a quantitative strategy for analyzing the sociological state of inclusive education. The
survey’s questions:

1. Do you know what inclusive education is?

2. What are your opinions on the concept of inclusive education?

3. Do you think that modern teenagers will be able to study with a child with
disabilities?

4. Are there people in your environment (among relatives, friends and
acquaintances) with disabilities?

5. What benefits for healthy children can result from co-education and upbringing
with inclusive pupils?

6. What negative consequences may emerge for healthy children as a result of co-
education and upbringing with inclusive students?

7. What terms should be set up to ensure the successful joint education of children

with differing health opportunities?
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8. Do you agree that Inclusive education provides equal access to information?

9. Do you agree that inclusive education provides students with a wider social
circle?

10.  What are the challenges to implementing inclusive education?

Materials and methods of research. An important aim of the sociological analysis is to
examine teachers' attitudes towards the challenges that limit the implementation of inclusive
education and to discuss the issues of their organisation, as this may enable a prediction of the
future development of inclusive education in the country.

The following conclusions can be drawn as a result of the research:all teachers know
what inclusive education is, 75% of respondents have a positive attitude to inclusive education,
they consider it possible to teach ordinary learners together with inclusive learners, 95% agree
that it is necessary to develop this educational system; two respondents have brothers and sisters
with disabilities in their families (1,2,3,4 diagrams).
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m- B -m
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Q1 Q2 Q3 Q4

m Positive ™ Negative = Indefferently

1-diagram — Answers of teachers to the questions 1-4.

10

B A healthy child will become kinder
8

B A healthy child will learn to help others
6

It will bring teachers and children closer together.

4

® This will expand the ideas of a healthy child about
2 the life of society
0 = No positives

2-diagram — Result of the question “What positive aspects for healthy children can arise in
the process of co-education, upbringing with inclusive students?
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12 11
m Healthy children will have less interest in learning

10
8 ! B The emergence of conflicts in the children's team
6 5
4 Decrease in attention to healthy children on the
2 part of teachers, educators
2
0 . = No negative points

3-diagram — Result of the question “What negative aspects for healthy children can arise in
the process of co-education, upbringing with inclusive students?

Based on the results of the following survey questions: Do you agree that inclusive
education provides equal access to information? Do you agree that inclusive education provides
students with a wider circle of communication? (4-diagram).

30
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(621

Q8 Q9

B Agree ®Disagree = It's hard to answer

4-diagram — The teachers’ views about problems in inclusive education

Results/discussion: The study questioned teachers' opinions about the problems that
hinder the implementation of inclusive education. The following findings were managed to reach
as a result of the research. 73% of the teachers surveyed said that they need more time and effort
to organise classes that teach children with special needs and children with disabilities as well as
children without health problems. According to 39% of respondents, there are no common
strategies to analyse the educational performance of children with special needs and children
with disabilities. According to 28% of respondents, they obviously cannot work with children
with special needs and children with disabilities due to the lack of methodological materials and
instructions for assessing children's progress, which is one of the main obstacles to implementing
inclusive education.

In the final part of the study, it became known how much respondents are ready for
further interaction with a person with disabilities. 67% of respondents answered that they are
ready for further interaction; 8.5% "no" and 24.5% found it difficult to answer. As you can see,
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the study showed very important results, not all respondents have experience of interacting with
people with disabilities, but most are ready for further interaction, which allows us to conclude
that the social environment of inclusion in education is ready.

Based on the identified problems, it is possible to determine a number of organizational
measures that will allow the formation of a barrier-free educational environment:

- to provide students with disabilities with the possibility of a real choice of the
form of study: full-time, part-time, distance, combined;

- to retrain teachers who do not have special pedagogical education to work with
students with disabilities;

- to introduce modern pedagogical and information technologies that will make the
learning process more accessible for different categories of students;

- to implement social projects aimed at optimizing attitudes towards people with
disabilities;

- to adapt teachers and students to inclusive educational environment, to form in the
team a tolerant attitude and understanding of the problems of people with disabilities;

- to create conditions for socialization, professional and scientific self-
determination and self-realization of students.

Conclusion. So, in this article we have summarized that inclusion is a long but necessary
project that requires implementation, since it makes it possible to adequately assess all children,
regardless of their capabilities. Also, inclusive education gives society a chance to become
tolerant and merciful towards each other. It is necessary to implement the first stage of inclusive
education from preschool educational institutions, since children at this age tend to justify the
inability or ignorance of their peers, because they themselves have recently learned this.

Several issues were identified during the study that impede the implementation of
inclusive education in most educational organizations. To begin, there are resource issues:
insufficient performance of functions by teachers due to a lack of experience, knowledge, and
skills, as well as a shortage of highly specialized specialists in most schools, particularly in small
towns and rural areas. Second, there are organizational issues: a lack of necessary conditions in a
number of schools throughout the region. Third, issues relating to the interaction of educational
process subjects, such as a lack of proper contact between teachers and parents.
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Keizvinopounckuil ynusepcumem umenu Kopkoim Ama, Keizsiiopoa k.,
Kazaxcman Pecnybnuxacot

AnHoTanus. VHKIIO3WBHOE 00pa3oBaHWE — 53TO OAWH W3 IpomeccoB pedopMbl 00IIero
o0pa3oBaHMs, OCHOBaHHBIA Ha HAEE O TOM, YTO JIOAW C OrPaHUYECHHBIMH BO3MOKHOCTSIMH B
COBPEMEHHOM O00IIecTBE JOKHBI OBITh BKIIOYEHBI B 00mIecTBO. Mmes MHKIIO3WBHOIO 00pa3oBaHUs
COCTOUT B TOM, YTOOBI BKJIIOUHUThH YYalllUXCsl B CHCTEMY OOpa30BaHMS, HE3aBUCHMO OT MX (DU3UUECKUX
WIH YMCTBEHHBIX CIIOCOOHOCTEH, HO C Y4eTOM WX MOTpeOHOCTH B 00pazoBanum. Bee Gounbine u Gosnblie
Jroiell 0CO3HAIOT BAXKHOCTh MHKITIO3WBHOCTH. Llenblo maHHOW CTAaThU SIBIsiETCS M3ydeHHE NpolieM B
0o0yYeHUN aHTJIMACKOMY SI3BIKY WHKJIFIO3UBHBIX CTY/ACHTOB. YYacTHUKaMud Obutm 25 yuuteneit
AQHIJIMHACKOro sA3bIKa B IIKosax. Jias cOopa HOaHHBIX ObUT HCIONB30BaH KadeCTBEHHBIH METOX
uccnenoanusi. Ompoc BkiodaeT B ce0s 10 BompocoB. B 3akmroueHne OblT BBISABICH psifl TpoOIieM,
NPEMSATCTBYIONNX BHEJPEHUIO WHKIIO3MBHOTO 00pa3oBaHMs B OONBIIMHCTBE INKOJ. Bo-mepBhIX, 3TO
pecypcHble TPYAHOCTHU: M3-3a HEAOCTATKA OIbITA, 3HAHUH U CIIOCOOHOCTEH yuuTesnsl He MOTYT BBIIIOJIHHUTh
MIOCTaBIICHHBIE Tepe]] HUMU 3aJaui. Bo-BTOpHIX, 3T0 OpraHU3alMOHHBIE BOTIPOCHI: B Psi/ie MIKOJI PETHOHA
OTCYTCTBYIOT HeoOXoaumble TpeOoBaHUs. B-TpeTbHX, CyHIECTBYIOT NHpPOOIEMBI C B3aHMMOJCHCTBHEM
KOMIIOHEHTOB 00pa30BaTENbHOIO MPOLECCa, HAlPUMEP, OTCYTCTBHE aJ€KBATHOW KOMMYHHUKAIIMU MEXIY
YUUTEISIMHA U POJUTEISIMU.

Knioueevie cnoea: unxmosus, uHKIIO3USHOe o00Opasosanue, obOyueHUe aH2IUNCKOMY A3bIKY,
UHBAUOHOCMB, 0OPA308aMeENbHAS Cpedd

NHKJ/IIO3UBTI BIJIIM BEPYJIEI'T AFBIJIIIBIH TIJITH OKBITY MOCEJIEJIEPI

Aybakuposa K.K., PhD
a_kunduz87k@mail.ru, https://orcid.org/0000-0002-9555-3753
bakoepren A.K., maructpant
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Kopxvim Ama amvinoasw Kvizviiopoa yrusepcumemi, Kvizviiopoa k.,
Kazaxcman Pecnybnuxaco

Anngarna. MHkmr03uBTI OUtiM Oepy — Oyl Kasipri Koramjaarbl MYMKIHJITT IIEKTEYJ agamiap
KOFaMFa eHyi KepeK JIeTeH HJesiFa HeTi3JeNITeH Xalmbl O0iiM O0epyai pedopmanay nporecTepiHi Oipi.
Wukmo3uBTi OimiMm  Oepy wmeschl — OKYIIbUIapAbl (U3MKANBIK HEMece aKpUI-Oi KadilnerTepiHe
KapamacTtaH, Oipak oJjapiblH OiliM Oepy KaKeTTUTIKTEepiH €CKepe OTHIPHIN, OuTiM Oepy kKykeciHe Kocy.
by MakanaHblH MakcaThl WHKIIO3MBTI CTYJCHTTEP/l aFbUINIBIH TiJIIHE OKBITYJAFbl MPOOIeManapbl
3epTTey Oonbin TaObuTafpl. Karbicymisimap MekTenTepaeri 25 aFbUIIBIH Tl MyFajliMi KaMTBIIBL.
Hdepextepai >kuHay YLIiH camanbl 3eprrey opici koinaHsuigsl. Cayannamara 10 cypak Kipemi.
KopbITBIHBI peTiHe KemnTereH OiniM Oepy YHbIMIapblHAa MHKIFO3UBTI OifiM Oepyai eHri3yre Kenepri
KeJTipeTiH Oipkarap mpobiemarnap aHBIKTalIIbl. BipiHIIeH, pecypcTapMeHFa KaThICThI mpobiiemanap:
ToXipube, OutiM, marapuIapAblH OonMaybiHa OailaHBICTBI MyFaIiMAEPAiH (QYHKIMSIIAPBIH JKETKITIKCI3
opeiHAay. EkiHmmigeH, yWbIMIacTelpy mpoOiieManapbl: OHIpAiH OipkaTtap MEKTeNTepiHJe KaXeTTi
KargainapapliH OosiMaybl. YHIHIIIACH, OuLTiM Oepy mpoieci CyObeKTiIEepiHIH e3apa opeKeTTecyiHe
OaiinaHpICTBl TpoOJieManap, MbICANIbl, MyFaJiMIEp MEH ara-aHajlap apachblHIa THICTI OalIaHBICTBIH
OonmMaysbl.

Kinm ce30ep: unkiio3; unko3usmi 6inim 6epy; agbliubli MiiH OKbIMY,; My2e0eKkmiK; 0inim bepy
opmachui.
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ATA-AHAJIAPIbIH MHKJIIO3UBTI OKY YJIEPICIHE KATBICYbI. EPEKIIE BIJIIMI KAXKET
ETETIH BAJIAJIAPBI BAP OTBACBIHBIH ITIO3UIIUAJIAPBI
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Acaan J.A., 3 Kypc TOKTOPAHTHI
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on-@apabu amvinoasel Kazax yimmeix ynusepcumemi, Aimameot K., Kazaxkcman Pecnyonuxacot

Anaarna. Otbacel KOFaMHBIH OacTamkel Oipiiri 0ona OTBIPBIN, 9p TYpJi KbI3METTEpAi
OpBIHIIAW/ABI, ONapAbIH imriHAe OacThickl - Oamamap TopOmeci. OtOackl OanmaHBIH JKeKe OachIHBIH
KaJIBINITACYbIHA YIJIKEH, KoOiHece memrymn oacep eTeni. ApHaiibl OLTIMII KaKeT €TeTiH OalaHBIH TYYHI
HOTIKECIHAE OTOACHIHJAFbl KAThIHACTAP, COHBIMEH KaTap KOpIIaraH KOramMMeH OaiinaHpic Oy3buTy
cebenTepi aikpiHAanagpl. Makana apHaifbl 6i1iM Oepy KaXeTTiUTiKTepi Oap epTe jkoHe Killli MEKTEIKe
JIeHiHTI KacTarbel Oanamapapl TOpOWENen OTHIPFaH Kasipri 3aMaHFbl OTOACHIHBIH apHANBLIIKTEpiH, aTa-
aHayap/ablH Oajamap/el TaMBITy YIIIH TY3€Ty-IeAarorukajiblK TEXHOJIOTHsJIapFa JeTeH KaKCTTUTIKTePiH
3epTTeyre apHairaH. KyKbIK OY3YIIBUIBIKTApbIH ceOenTepi apHabl OLTIMII KaXeT eTeTiH OallaHbIH
NICUXOJIOTHAJIBIK, COHIAN-aK OHBIH Y3aK YaKbITKAa CO3BUIFaH CTpeccKe OailaHbIcThl OTOAchl Myluenepi
KOTEPETiH YJIKEH 3MOIMOHAIIBIK CTPECCTEpMEH OaiIaHBICHI KOpCceTineAi. ApHaiibl OiTiMIl KaXKeT eTeTiH
OaJlaHBIH OTOACHIH €pTE JKAaCTaH KAH-)KAKThI ICUXOJIOTHSUIBIK-TICIarOTUKAJIBIK KOJIJay OTOACKI 1IIiHACTI
JKoHe Oaja MEH ara-aHa apachlHOarbl KapbIM-KAaThlHACTa OOMybl MYMKIH JAWCTapMOHMSHBIH
OoipKayIIbUIaphlH aHbIKTalabl. [ICMXOI0ruANIbIK-TIeqarorukanslK, KeHec 0epy OapbIChIHIA aBTOpIiap aTa-
aHanmapAblH apHaiibl OimiM Oepy KaKeTTUlikTepi Oap OanachlHa KaThICThI OacTamKbl YCTaHBIMAAPHIH
AHBIKTA/IbI )KOHE CUIMATTabl. ATa-aHaJapAbIH OEICEeHAINIr onapaplH KOHCYIbTalusuiapIal KyTyJlepiMeH
TikeJel OalylaHbICTBl €KEeHI aHBIKTaAbl. ATa-aHanaplblH OacTanKbl YCTaHBIMAAPBIHBIH KaJbIITACYbIHA
OJIAPJIbIH JKaJIbl MOJCHM, OHBIH INIIHAE MEIaroruKajblK JCHICHI MEH JKEKe KacHUeTTepl ocep eTeTiHi
ANKBIHIAJI B

Kinm ce30ep: aprativl 6inim0i Kasxcem ememin 6ap 6aianap, NCUXoni02UANbIK-Ne0a202UKANbIK
Kenec bepy, ama-aHanvlK NO3UYUALApP, CayaIHaAMAnap, epme Komex.

Kipicne: Ot0ackl KoraMHBIH OacTankbl Oipiiri 0ojla OTBIPBIN, dp TYPJi KbI3METTEp.i
OpBIHANABI, OJIAPJBIH ilIiHAE 0acThICH - Oanmanap TopOueci. OTdachl OamaHbIH JKeKe OaCBIHBIH
KaJbIITacyblHA YJIKEH, KeOiHece miemrynr ocep ereli. Epre jkoHe MekTenke JeHiHIT »kacTa
OanaHbIH JlaMyblHa OTOACBIHBIH MojieHH acepl Oackim (3amopoxken A.B., Kon U.C., Myxuna
B.C., [O6yxoBa JI.®., Pyounmreitn C.JI., CmuproBa E.O.). [Kynukosa T.A., 1999, 232 6 [1],
op oTOachIHAA a3/bI-KeMTi OLIIM aly MYMKIHAIrN HeMece OutiM Oepy aneyeTti 6ap. OTOachIHbIH
TopOMenik oneyeTi OOMBIHINA Ka3ipri 3aMaHFbl FalbIMIAP OHBIH TOPOUENIK alFbIIapTTapbIH
AHBIKTAUTBHIH OTOAachl OMIpPIHIH op TYpJl >Karnaiiapel MeH (akTopiapbelH OeiHeNnenTiH
cUmarTamanapbl TYCIHZIIpeAi: ojap OTOAchbIH THII, KYPbUIBIMbI, MaTepUANIbIK KayilcCi3airi,
TYPFBUIBIKTBI Kepi, MCUXOJOTHSUIBIK MHUKPOKIUMATHI, IOCTYPIepi MEH OIEeT-FYPHINTaphl, ara-
aHayapJblH MOJICHMETI MeH OuriM JeHreii skoHe T.06. OapnblK ¢akTopnapasl Oip-OipiHEH
OKIIIayJiamMaid, 6ipre KapacTeIpy Kepek.

ApHaiipl OUTIMAI KaXXeT eTeTiH Oananapibl TopOMeNnen OThIpFaH OTOAchlIapra KOMEK
KOPCETY/IIH KeJiecl TOCUIIepl apHabl o3IpJeHEel: oJIeYMETTIK-KYKBIKTBIK, MEIUITHHAIBIK,
NICUXOJIOTHSUIBIK-TIeAarorukanblk. COHBIMEH KaTap, KeINTereH 3epTTeyuiiep KeHec Oepyni
apHaiipl OUTIM/II KOKET €TETIH JKOHE MEKTEIKe JCHIHT1 OaaHbl TopOueneiTiH 0TOachIHa KOMEK
OepyliH JKeKe JKOHE Tayenci3 Typl periHae Kapactblpa Oactanel  ( [yHaesa 3.M.,
3abpamuas C.JI., Mummna ' A., CaGypoB B.B., Ctpebenena E.A.;xoHe 6ackanap)
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banamen TopOueHiH ocepiiepi MEH OICTEpiHIH JKYHECiH opTypii 3epTTeyuiiep
«orbaceutbik Topome» (CeneBko A.I'., Cenesko I'.K.), «oumim 6epy ctwm» ( backuna FO.B.,
Kapabanosa O.A.), «ropOueney tumi» (3axapoB A.U., Diinemmiep O.I'., KOcrtunkuii B.B.),
«ara-aHanbIK mo3uisiiap» (Apxupeesa T.B., Bapra A. f., PasymoBa A.B. , Cunsruna H.1O. ,
Cronun B.B.). ATa-ananslk no3unusjiap ara-aHajJapblH OHBIMEH ©3apa dpPEeKeTTecy Tociiaepi
MeH (QopmanapblHia KOpCeTUIreH OallaHblH CaHaJIbl HEMece caHachl3 OarallayblHa HETi3JIeNreH
OisiM Oepy KbI3METiHJET1 aTa-aHaJapJblH HAKThl Oarfapbl peTiHae KapacThlpbuiaasl. COHBIMEH
KaTap, ara-aHaJbIK TO3UIUsIAP dcep eTyAiH Oip Hemece 0acka ToculaepiMeH, Oaiara JereH
KapbIM-KAaThIHAC CHITATHIH/IA JKOHE aTa-aHaHBIH OallaMeH KaJbIITaCKaH KapbIM-KAaThIHACKIH]IA
JKy3ere acelppuiazibl [2]. ATa-aHanblK MO3ULUsATIAp OalaHblH jKeKe OachlH KaJIBIITACTHIpyFa
CBIHJIAPIIBI KOHE JIECTPYKTUBTI dCEP €TETIHI IO ICHII.

Jlon orbacbiHna OanaHbBIH JaMyBIHBIH Opi Kapafbl >KOJBIH >KOHE OHBIH TaHBIMJBIK,
QIIEYMETTIK MYMKIHJIKTEPIH aHBIKTAWTHIH >KaFmaimap >kacanbiHaabl [3]. bamaHblH qamMybIHBIH
QJIEYMETTIK KaFJailblH epeceKTep AaHBIKTAUTHIHBIH JKOHE YHBIMIACTHIPATHIHBIH alWTaabl. by
IPOIIECTIH MaHBI3/Ibl JOMHHAHTTAPHI, Oip JKaFbIHAH, MYFaTiMJIep, CKIHIII JKaFbIHAH, aTa -aHaJjlap
MNO3UIMACHIH ecke Tycipy kepek [4]. Xammait Oimim Oepy yiibIMbIHA HHTETpalUsIaHATHIH
JaMybIHIAa aybITKybl Oap OamaHbIH OTOAchl Keneci cebenTepre OailylaHBICTHI OYJ1 TpoOIECKe
OenceHIl KaTbICYbl KaxkeT.

BipiHmmigen: aHa oJCYMETTIK OpTara €HE OTBIPBIN, 0ajla KOPKBIHBIII, BIHFAHCHI3IBIK
Ce3iHyl MYMKIH, JkoHe OyJI )aFaiia, opuHe, )KaKblH aJJaMHbIH, aTa -aHAHBIH KOJIJaybl KaXKeT.

Exinmmrigen, ara -aHa Oanara Yd TalChIPMAachlH OpBIHJIAyFa KOMEKTECY YIIH OKY
MPOLIECIHAE OKYILbIFa KOWBLIATHIH TAJIAlITAPMEH XKoHe Oar/apiaMaMeH TaHbIC O0Iybl KepeK

YuriHmnigen: Oamara jkaHa KapbIM -KaThIHAC OpPHATyFa KOMEKTECY, *aHa JOCTapMCEH
TaHBICY, ©3apa OPEKETTECTIKTI YHBIMIACTBHIPY MaHBI3AbI; ACHI cay OananapiAblH JaMybIHIA
ayBITKYBI Oap OanaHbIH epeKIIeNiKTepiHe KaThIHAChIHA 0aIaHBICTBI TOCKAYBUIIBI €HCEPY KaXKeT.

JamybiHa aybITKybl Oap OallaHbIH ©3 MYMKIHIIKTEpIH TYCIHYIAl YHpeHyl, OJapibIH
KEMIIUTIKTEPIH €cKepyl JKOHE COHBIMEH Oipre ©3iH-e31 KaMTaMachl3 €Tyl Ce3iHyl MaHBI3JbI.
bana wmekrenTe kammaii MeKTemnke KipMec OYphIH Yiile Hemece apHaiibl Mekemene OoOIFaH
<OKBUTBDKAN JKaFJalbIH JKacal bl IeT YMITTEeHE anaabl [S].

OpbiHganMaral YMITTEpJIeH TybIHAAaFaH YMITCI3IK OHBIH KOFaMFa aJeKBaTThl KipiryiHe
Kenepri 0onatbiHBl ce3ci3. JlaMyblHIA aybITKYIIBUIBIFBI Oap Oana WHKIIIO3UBTI MpOIECcKe
KOCBUIFaH aTa -aHa 9p TYpJil ToKipuOeHi 0acTaH eTKepyl MYMKiH. ATa -aHaHbIH O1piHINI KyaHbIII
MeH KaHaraT ce3iMl OHBIH Oajachl OKUTBHIHBIHA OallIaHBICTHI Maiga OoJazbl SJETTErl cay
MEKTeNnTe eMec, apHaiibl MekrenTe. bipak kem y3amail Oys ce3iMIi TepeH KOHUICI3IIKIIEH
anMacTeIpyra 00sa/1bl, Kei0ip skaFaainapia MEKTENKe K10epuIreH aTa -aHanap, MyFajliMaep MeH
OHBIH OanachlH KaObUIIaMalThIH JCHI cay Oananap IIaTacThIpaJbl HEMECe arpeccus >kacamibl
[6].

ApHaiipl OUTIMII KaXKeT eTeTiH OallaHbIH TYybl HOTHXKECIHIE OTOACHIHIAFbl KaThIHACTAD,
COHBIMEH KaTap KoOpIlaraH KoFaMMeH OainaHblc Oy3buiaabl. KyKbIK Oy3yHIBIUIBIKTapbIH
cebernrepi apHalbl OLTIMIII KQXKET €TeTiH OallaHbIH TICUXOJIOTHSUIBIK apHAMBLTIKTEPIMEH, COH/Iai-
aK OHBIH Y3aK YaKbITKa CO3BUIFAH CTpECCKe OaillaHBICTBI OHBIH OTOACHI MYIIeNepl KOeTepeTiH
YJIKEH SMOIIMOHANBIK CTpeccTepMeH OaitmaHbicThl. KenTeren ara-aHamap MyHIai karjaiina
e371epiH JopMeHci3 cesinel [7]. OnmapaplH MO3UIUSCHIH 1MIKi (TICUXOJOTHUSIIBIK) KOHE CBIPTKBI
(omeyMeTTIiK) TYHBIKTBIKKA YKCAcC JKaFIail peTiHae cumartaipl. JlaFaapbICTHIK JKaFIailaH MIBIFY
mporeci op orbaceiHma apHaiiel kypeni. Keitbip arta-aHamap jkaHa OMIPIIK >KaFJaiIbl
TOJIBIFBIMEH >KeHe1, OacKamapbl COKKBIHBI TYCIHY CaTBICBIH/A KaJbIll, MAMaHAapAbIH KOJIayblHA
MYKTaX OOJIbIN, QJIEyMETTIK OKIIaylaHyAa Kanansl [8]. ApHailbl OuTIMII KakeT eTeTiH Oap
TopOuernen OThIpFaH OTOACHUIAPJABIH OMIPIHAETI CamalbIK e3repicTep op TYpiai JeHreine
KOPIHE1: TICUXOJOTHSIIBIK, 9JICYMETTIK KOHE COMAaTUKAIBIK.

ApHaiipl OuTIMII KakeT eTeTiH OallaHbIH OTOAChlH epTe JKacTaH >KaH-KaKThI
MICUXOJIOTHSUTBIK-TIEITaTOTUKAIIBIK KOJI/Iay OTOACHI 1ITIHET1 )KoHe 0ajla MeH aTa-aHa apachbIHIaFbl
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KapbIM-KaTbIHACcCTa OOJTYbl MYMKIH JUCTAPMOHUSHBIH OOJKAYIIBUIAPBIH aHBIKTayFa, OJIap/IbIH
JaMYbIHBIH KOJIaHChI3 HYCKAaChIH OOJABIPMAayFa, COJl apKbUIbl OalaHbIH aMYybIHBIH QJIEYMETTIK
JKaFJaibIHA YIIIeCIMIl ocep eTyre MyMKiHiK Oepeni [9].

Epre kemek kepceTy iKyHeciHiH OacTbl OarbIThl - apHaibl OUTIMII KaXXeT eTeTiH
Oamamapapl  OKBITY, OJICYMETTCHIIPY JKOHE OHANTyFa apHAFaH KeIIeHJl ITOHAPAIIBIK
TocI. bapiblk MaMaHaapablH (Iopirepiaep/IiH, apHalbl MyFaIIMICPAiH, ICUXOJIOTTap.IbIH,
QJIEYMETTIK KbI3METKEpJEepAiH) KYII-KIirepin OipikTipy Kepek, Oy 0TOAChIH aybICTBIpyFa eMec,
©31HIH 9JICyeTiH JaMbITyFa OarbITTanybsl kKepek [10].

3epTrey Marepualapbl  MEH  oicTepi:  DKCIEPHUMEHTTIK  3epTTEeydiH  HEri3ri
OeJriri: apHaiibl OUTIMIII KOKET €TEeTIH epTe MKoHEe Killll MEKTENKe JACHIHT1 KacTarbl OayiagapablH
JAMYBIHBIH KEKE  THIOJOTHUSUIBIK CUTIATTaMallapblH 3ePTTEYTE ; aTa-aHaNapblH  Oaiamap/sl
TopOMeNiey MEH OKBITyFa apHaJFaH Ty3eTy-OuTiM Oepy TEXHOJOTHUsIIaphIHA KaKETTUIIKTEPIH
aHBIKTAY; aTa-aHAHBIH ©3 OajachlHa KaThICTHI YCTaHBIMBIH aHbIKTay. On  TamasikopraH
KaJlachIHBIH Oa3ackiHma, Nel MekTemke JaeiiHTi OuTiIM Oepy MEKeMeciHe epTe KOMEK KOpCeTy
KBI3METIHJIE KY3ere achIpbUIIbl. 3epTTeyre Oapnbirbl 147 Oama (epre kacra - 82 Oana, Kimii
MEKTeI KachlHa JeiiHri Oananap - 65 0ana) »oHe oNapJiblH aTa-aHalapbl KAaThICTHI. 3epTTEY/Il
KE3€H-Ke3eHIMEH Kocmap KYpIbIK.

bipinmii (kipicme) Ke3eH TaHBICYFa JKOHE apHailbl MyFaliM MEH ara-aHa apachlHaa
Oaiinmanpic opHaTyra apHainabl. EH 0acThIChl, onapIbplH apachlHAAFBl CEHIMILTIK TEeH e3apa
TYCIHICTIKTIH KaXeTTi JeHreWine »eTy Oomabl. byl ke3eHae ara-aHalapMeH alFalliKbl oHTIMe
KYPri3iai, oHriMe OapbichiHIA OallaHBIH >Kac MeJIIIepi, aTa-aHaJlaplblH [aFrbIMIaphI,
KOHCYJIbTAlMsUIapAaH KYTUIETIH KOMEK TypJjiepi HaKTbUIAHIbl. ATa-aHaJapMeH OHTIMeNecy
OapbICBIHA MaMaH JKalmbl OTOACBIHBIH >KOHE OaJlaHbIH MpoOJeMallapblHA MIBIH KYPEKTEH
KBI3BIFYIIBUIBIK TaHBITTHL. BipiHII Ke3lnecye aTa-aHajgapblH CO37epl MEH iC-OpeKeTTepi alllbIK
OaranaHOabl.

ATa-aHanapra KeHec OepyIiH MakcaTTapbl MEH MiHAETTepi TyciHaipimin, Oama MeH
MYFaiM apachlHIAFbl OIpIECKeH OpeKeTKe JereH Ke3Kapac KalblnTacThl. bi3  OamaHbIH
OonamakTarel JJaMyblH OoJpkar, OHBIH OUliM Oepy MapUIpyThIHa KaTbICTBI KaTETrOpPHUSIIBIK
TYKBIPBIMJIAPJIaH ayJiaK OOJIbIK.

Exinmii kesexae 0anma Typanbl Ky)KaTTama 3€pTTENIi: OHBIH JaMmy TapUXbIH Taljay,
QHAMHECTUKAIBIK MONIMETTEepP/l JKWHAy, OajaHbl MEAMIIMHAIBIK MEKEMeJep/ie TeKCepy
HOTHD)KETIEPIMEH TaHBICY (KIMHHUKAIBIK JKOHE TMCHXOJIOTUSIIBIK-TIEarOTHKANBIK 3epTTeyIepIiH
HOTHKeNepi, OuTiM Oepy XKoHE eMJiey MEKEMEJEpiHIH CUIaTTaMaliaphbl); aTa-aHajgapra Cypak
KOWBUIABI, TopOWeney  ImapTTapbl, OTOAchIHAAFbl  MHUKPOKJIMMAT  Typallbl  aKmapar
HAKTBUIAHJBL, OTOACKI  Typallbl  COIMOJIOTHSUIBIK — CHITATTaFbl  aKmapaT O KWUHAJbBI; 0TOACH
TapUXbIMEH TaHBICTHIPY KYPTi3UIi, OHBIH KYpaMbl HAKTHUIAHIBI. ATa-aHalapra cayaTHaMaHbI
kazbamla cayaaHama TYpIHIE apHailbl O3IpJIEHIeH  cayajlHama (¢opMmachl  apKblbl
xyprizingi. CayaqHaMaHbIH MakcaTbl OTOAchIHAAFbl op OaJaHbIH eMip Cypy JKafraailbl MeH
TOpOMEC] Typasibl HEFYPJIBIM TOJIBIK aKmapat *)uHay 00Jiael. OChl Ke3eHe OanaHbIH JKOHE OHBIH
OoTOACBIHBIH TpoOlieManapsl Typalbl alNfamKbl TYCiHIK KameimracTel (bama mamyman aprra
Kanabl? J[MarHo3/apl HaKThUIAy YIIiH. Opi Kapall He ICTey Kepek: yilre KeTy HeMece OKY OpHbIHA
tanceipy? OHBI Kail OKy OpHBIH/IA aHBIKTaFaH TyphIc?).

Y1 Ke3eH MCHXOI0TUSIIBIK-TIE4arOrMKAIIBIK, COHBIH, 1IIiHAE OaJaHbl JOrOIeIUsIIbIK
TEKCepyJleH ©TKi3/l, COHbIMEH KaTap OHBIH KOPPEKUHUSUIBIK OiTiM Oepyaeri MYMKIHIIKTEpiH
0ospkael. bamaHblH aFamiKel TICHXOJIOTHSIIBIK-TIEarOTHKAIBIK capanTaMachl TAHBIMIBIK daMy
JIeHreilin  Oaranayra, 1C-OpeKeTKe JKETeKIIUIIK eTyre J»oHEe OHBIH HakThl OumiM Oepy
KOKETTUTIKTEPIH aHBIKTayFa OarpiTTanrad. Kemenai TICUXOJIOTUSITBIK-TIE Jar OTHKAITBIK
JTUATHOCTHKAaFa MBIHAJap KipAi: OallaHbIH TaHBIMIBIK, JJIEYMETTIK, COIey, KMMBUI-KO3FaIbIC
JTAaMYBIHBIH JKeKe apHAWBUTIKTEPiH aHBIKTAY, COHJIali-aK OHBIH MiHE3-KYJIKBIHBIH, SMOIIMOHAIIbI-
epiK CcalachIHBIH, aTa-aHAJIAPMEH JKOHE OacKalmapMeH KapbIM-KAaThIHAC CUIATBHIHBIH COMKECTITiH
Oarayay; OaJlaHBIH JaMYbBIH/IaFbl APHAWBI JIIKTEP CUIIATHl MCH ayBIPJIBIFBIH aHBIKTAY .
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TepriHmn Ke3eH Ka3ipri 3aMaHfbl OTOACHIHBIH apHAMBUIIKTEPIH OHE OHBIH €pTe >KOHE
Killll MEKTeN J>KachlHA JEHIHT1 apHaiWbl OUTIMAI Ka)XeT eTeTiH Oanamapibl TopOueney MeH
OKBITYJIBIH TY3€TY-TIeAaroruKaiblK TEXHOJOTHSUIApPbIHA KAKETTUIIrH 3epTTeyre OarbITTalraH
(cayamHamanap MEH OHTIMeJNecyal Tanaay). ATa-aHanapbelH OallajapblH TopOueaeyre KaThbICThI
YCTaHBIMIAPBIH 3€PTTEY JKYPri3iunai. AJABIMEH MaMaH KEHEC alyFa KelareH OapiiblK OTOAachl
MYILEJIepiMEH Coiecin, oJappl Ma3ajlaFaH MaceJeliep aHbIKTajAbl. banaHblH aHacbIMEH >KOHE
KaKpIH TYBICTAPBIMEH J>KEKE OHriMere apHailbl Haszap ayJapbUlibl, OHBIH OapbICBIHIA
cayajqHaMaHbIH JKayanTapbl HaKTbUlaHFaH. byn ke3eH ara-aHamapMmeH OallaHbl OHE OHBIH
0TOAChIH MCUXOJIOTUSIIBIK-TIEIaTrOTUKAJIBIK 3epTTey OapbIChIH/IA aHBIKTAFaH HAKThI MceJenepai
TaJKbUIayFa apHaaAbl. ApHAWbl MyFalliM MOCEJeHI TYCIHAIpIl, KaXeT OOJIFaH jKaraaija OHBI
Kaiita Kypael. Ockl Ke3eHIe KeHec OepyiH MiHIETI ara-aHaJlapJblH Ha3apblH MPOOIEeMaHBIH
IIBIH MOHIHJETI MaHBI3[bl JKOHE MaHBI3Abl JKaKTapblHa ayaapy Oomnabl. byn Tankeuiayna
«KININripiM - Kagamaap» TaKTUKAChl KOJIAHBUIIBLI, JAHATHOCTUKAIBIK 3€PTTEy HOTHXKEIepi
OJIAP/IbIH TTO3UIIMUIAPBIHBIH 00bEKTUBTIIITIHIH JoJIeil peTiHIe Nai alaHbUIIbl, aTa-aHalapAblH
03 0aJachIHBIH JaMYBIHIAFBI TpobIeMaapra Ke3Kapacel OipTiHaen e3repi. by ke3eH eH KUbIH
6omnabl. Ken sxarmaiina ata-aHanaplbl CEHAIPY >KOHE OJApJbIH MIKIpiH e3repTy OipAeH MYMKiH
Oonmabl; KeHOip JkaFmaiapia ata-aHaJapIblH TIKipi e3repicci3 Kanael. by karmaitnapnia
BIMBIPAJIBl IIEUIIM TaHJAJ/bl, aTa-aHalapra npoOjemManapabl MICMIYAIH YCHIHBUIFAH OMICiH
OipzmeH emec, Oenrim Oip yakbIT iIIiHAE YHIE TalKbulayFa MYMKIHIIK Oepinmi. Kenec Oepy
HOTIOKeciHIe 013 apHaiibl OUTIMAI KaKeT eTeTiH OajalapMeH KEeHecyre KeireH oTOachuIapiblH
HET13T1 MOoceseNiepiH MIeNTy JKOJJIaphlH aHBIKTAIBIK: Oanara OuTiM Oepy MapHIpyThIH aHBIKTAY
(okpITy OarmapiaMachlH KoHE apHaibl (Ty3eTy) OuTiM Oepy MEKeMECiHIH TYpiH IyphIC
TaHJay); OHBIH JKarJaiiblH OOBEKTUBTI Oarajay Heri3iHIe OallaHbl JaMBITYABIH JKEKe
OarnmapnamacblH  Jkacay; OamaHbl  oTOacklHIa TopOueney IkardaiiblHa, ara-aHalapra o3
0anacbIMeH BIHTBIMAKTACTHIKTBHIH IEAAarOTHKANBIK TEXHOJOTHSUIAPBIH  YHpeTy OoiibIHIIa
YCBIHBICTAp 93ipiey; oT0ackl MYUIENEPiHIH apachlHAa aJeKBaTThl KaTbIHACTApAbl OpHATYFa,
OoTOAChIHBIH ~OapiblK MYIIENEpiHe KOJIAWIBI TCHUXOJNOTHSIIBIK ~KJIMMAaT —KaJBIITACTBIPyFa
kemekTecy. CoHbIMeH Oipre ara-aHajmapblH oKaFaalbl eckepulai (IarbIMuap, adBIPXKY,
nenpeccusi, mpobieManap/pl IIenly >KOJJapblH 13/1€yAlH 00Iysl Hemece OonmMaysl). Op Typil
XKaraainapaa, apHaiibl TopOMelll aTa-aHaJapMEH CeMecyAl opTypJll TICUIIEPMEH KYpIIbL:
Kelbipeynepi OesceH Il KaHAIIBIPIBIK TEH SMOLMOHAABI Kosjayasl Kaxer erti («biz Oy ete
KUBIH €eKeHIH OureMi3, Oipak 013 ci3re KeMeKTecyre ThIpblcaMbl3»); OacKanapra OalaHbIH
NCUXUKAIBIK JKOHE (DHM3WKANBIK JEHCAyNbIFbl TYypajbl HAaKTBl KociOM aKmapar Kaxer
001/161; Oanara KOMEKTeCy JKOHIHJEr1 KeJecl ic-lapajiap KOocmapblH KypyFa kemek. bacramnkel
KOHCYJIbTAIIUSUIAP/IbIH, €H >KaKChl HOTIDKECI aTa-aHamap O131H YCBIHBICTAPBIMBI3/IBI THIHJAT,
HAKThI KOJIAAY ally MYMKIHJIITiH Ce3iHiM, KaiiTallaH KOMEKKE Opaybl OONIbI.

KopbIThIHIBI oHTIMENE MyFaiaiM OTOachUIBIK MpoOiemanap MeH ©Oap 0oTOachbUIbIK
KUBIHJIBIKTAp bl KalTa TY>KBIPBIMIA Il )KOHE OJapbl IIENly XKOJAapblH KepceTTi. Macenenepre
JKaHa Ke3Kapac OIpTiHIen KajblTaca OacTaabl: Keibip aTa-aHamap OacTamkbiga KeHec Oepy
HOTIKENIepiHe Hapas3bl OOJJIbI, dcipece oJapiblH YCTaHBIMAAPHl KYMOHJAHFaH Xaraaija. byn
Karmanmapaa OaJlaMeH JKOHE OHBIH aTa-aHAaChIMEH KYMBIC ICTEy YIIH KOCBHIMINA IIapanap
KOJIJAaHBUIJIbl. DKCIEPUMEHTTIK 3epTTey OaphIChIHA KeJIeCl MAIIMETTep allbIHIbI.

- OrOacel KypbUIbIMBL. ToxipuOere KaTbICKaH Oayajap TOJBIK JKOHE TOJIBIK €Mec
orbacbulapia TopOueneHai (Oyn  op OTOACHIHBIH — ApHAWBUIIKTEPIH KETUIAIpyre JKoHE
KYpbUIbIMBIHA OalJIaHBICTBl OHBIH OUTIM Oepy oJeyeTiH aHbIKTayFa MYMKIHIIK Oepai). Mekren
KacblHa JediHri Oamanap apacblHIA TOJBIK emec oTOaceuiap OackiM Oomnnel (66%), xac
bamanapman (44%) aiieipMambuIBIFBL. ToNBIK oTOackuTapaa 29% skarnaiaa FaHa aTa-aHaJIapAbIH
ekeyi fie Oananbl TopOueneyre KaTbickaH. CoHbIMEH Oipre TOJbIK 0TOAchIHAa OananapasiH 36% -
BIH TOpOWeNneyre TeK aHajiap FaHa KarbicKad . OTOackuIapaplH [IaMaMeH YIINTeH OipiHje,
KYpBUIBIMBIHA KapaMacTaH, Oamanap TiKeled aTachl MEH OXKECiHIH KOJIbIHAA TopOueneHel
(32%).
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- Or0bacel TaOBICHIHBIH JeHIeli. ATa-aHanmapaaH OJapJblH KapKbUIBIK KaFJailbiH
Oaranay bl )KoHE aKbLIbI OLTIM Oepy MEH MEIUIIMHAIBIK KbI3METTEP1 aJly MYMKIH/IIT1 TypaJibl 63
nikipiaepin ounnipyni cypaasik. On Temen (8%) 6ap ordackuiap, an keiiae (67%) 6anara KaxeTTi
ic-IIapalapMeH KaHaraTTaHabipa anMaabl. CoHbIMEH Oipre, pecrioHACHTTEpIIH TeK 25% -bI FaHa
KipicTepiHiH qeHreiin xakchl (16%) Hemece xorapbl (9%) nen TaHbIIbL.

- ATa-aHanapapiH outiM JIEHT el JKOHE Kac10u MapTebeci. Ocer
ACTIEKTIePl 3epTTey ONApAbIH JaMy oJIeyeTiH aHbIKTayFa OaFbpITTaFaH. OHenaepain OimimM
JIEHTeil epiepre KaparaHaa Coj >korapbl Oomabl ( oenaepaid 74% -bl koHE epiaepuiH 67% -
bI JKOFaphbI OLTIMII 00J11bI ). JKyMBIC jKacaMalThIH jKac aHamapibiH yieci 72%, MEKTeIl jKachlHa
neitinri 6ananap 44% raHa Kypajbl.

- bBamanblH TybUTy Ke3iHJErl aTa-aHACBIHBIH J>Kachl. balaHblH TybUTy Ke3iHpaeri ara-
AaHACBIHBIH ~ JKac  MeJiepl  alTapiblKTaii  e3repii. JIMarHOCTUKAIbIK — MaHbI3JAbLIBIFBI
OOifbIHIIIA aHAHBIH Kachl OOJJIbI. AHAJNAP/IBIH JKapTHICHIHA KYBIFBI Keml O0ocanraH (47% -b1 30
JKacTaH KeHiH OipiHmi OajacelH Ty/bl). AHAMHECTHKAIBIK JEpEKTepi 3epTrey KoliHece
IpeHATaJIbIbIK, MHTPAHATANIb/IBIK, KOHE  TIOCTHATalbIBl  Ke3eHIepAe mpobiemarnap
TYBIHJAFaHBIH KOPCETTI.

-Kyxrimik  xoHe Oocany Oapbicel. AHamapabiH — Kemmimiriae — (71%) sKykTimik
natoyiorusicel 0osran. CoHbIMEH KaTtap, ouenmepaid 59% -bl KYKTUIIKTIH TaTOJOTHSMEH
OonranbiH, anm Oackamapbl (12%) OHBIH TATOJOTHUSCHI3 OTKEHIIrIH 0Oaca KepCeTill, TOMEHIE
TOKCUKO3, aHaHBIH aypybl, JKYHKere mamMaZaH ThIC JKYKTeMe Oap eKEHIH >XoHe ojap Oacka
3USHIB! (paKTOpIapra YIIbIpaFraHbIH Ka3/bl. aHAy. IIBIH MOHIH/E, KOHE OJIApbIH JKarIaiibIHaa
JKYKTUTIKTI COTTI Jlen aTtayra OonMazbl. bocany aybITKymapeiHbIH Haibi3bl (62%) KYKTLTIKTIH
aybITKyJlapelHaH a3  Oongpl. Anaiima, Oyn  Tek  oHengepAiH  CyOBEKTHUBTI  MiKipi
Oomnapl. JKYKTUTIKTIH MaTOJIOTUSUIBIK ~ aFbIMBIH  JKOHE TEKCEpy HOTHXKeNepiH, COHJai-ak
MEIUIUHAIBIK KY’KaTTaMaHBIH JEPEKTEPiH €CKEPEe OTHIPHIIN, MaTOJOTHIMEH TybUIFaHJap CaHbI iC
JKY31HJIe J/IeKaiia Kem O0JIbl.

- OrbaceiHma ©Oacka OanmamapaeiH Ooiybl. CayanHamara KaThICKaH —OasianmapibiH
KapTHICBIHAH KeO01 ara-onkenepiMeH Oipre ecti . bananapapin 14% -bplHAa e37epiHeH  Kimi
Oaybipnapel Oonran, 28% -b1 yikeH, an 4% skarmaiiga onap eriz Oonrad. bama orGaceiHma
xKanrb13 OonraH xepae (54%), aTa-aHacblHAA OHBIH Jamy OapbIChIMEH CaJbICTBIPATBIH EIIKIM
Oonmanpl; ojap YIIIH ©3 OanachlHBIH JaMYbIHAAFbl aybITKYJNapAbl Oalikay KHUbIHBIpaK
6omnnel. Kapanran OanaHblH arackl HeMece KapblHAAchl OOJFaH >Karjiaiiapna, ara-aHajap
OananapbIHIAFbl JaMy KapKbIHBI apachIHIAFbl ailbIpMaIIbUIBIKTapAbl OaifKaIbl, COHIBIKTaH OJiap
epTepeKk KOeMEKKe KyriHesl. YJKeH Oajachl coll HeMece 0acka aybITKyJapMeH OCKeH KehOip
otbackuIapaa ata-aHanap Kimn (Keiinri) OajmanapelH JaMybliHA JJJEKai1a MYKUSAT OOJIIbI KOHE
epTe aybITKY KarJainapeiHaa J1a OUTIKTI MEUIIMHANBIK-TICHX OJIOT USJIBIK KOHE
MearOTUKAJIBIK KOMEKKE KYT1HI1.

-binim  Gepy (Hemece Oacka) Mekemere OanaHblH Oapybl. CayanHamara KaTbIC-
KaH OapJbIK Oananap apaceiHia Oenriai Oip Oana KyTiMiHe OapraHmap OOJIbI: OJapiblH TEK a3
6emiri (24%) Ty3ey Mekemenepinae kemek anjel, 20% - Oykapaiblk Oi71iM Oepy MekememepiHie
6061, CoHBIMEH Oipre KeHec allyFa KelreH Oananap apackiiaa a3 (56%) sxoHe emKanaai oiaim
Oepy yibIMaapeiHa GapMaranjap OoJibl. Anaiija, IMCUXOJOTHSIIBIK-TIEAarorMKalblK capanTaMa
HOTIOKeTepl 0apiIbIK KEeHec Oepiirex Oananapra MeJUIMHAIBIK-
MICUXOJIOTHSUIBIK TeJJarOTUKANIbIK KOMEK Ka)KeT €KeHIH KOpCEeTTi.

- Koncynperanusra xioepy. Kenreren Oamanmap (38%) opTypili MEIUIIMHAIIBIK HEMECE
6iiM Oepy MekemenepiHiH (HexuaTp, HEBpPOMATOJIOT, JIOTONeN, Ae(EeKTONIOr, MCUXOJIOT KOHE
T.0.) MaMaHJIapBIHBIH KEeHEeciHe ki0epunai. by ypaictep HeriziHeH Oananap, ojlap MEKeMeJepie
TopOueneHreH  (akrici  OaimaHbICTBl  OoibIT  TaOBLIAIBI KO3JenmMece, bapabap  Ty3ery
keMek. KenTeren ata-ananap OanachlHBIH JaMyblHJa HETe KOHUI 067y KEpeKTIriH jKoHE OUTIKTI
KOMEKKe Kaiila )KYTiHy KepeKTiriH OuiMeni. ATa-aHanapIbslH TeK 25% -bl MaMaHHAH KEHEC ay
YIIIH TOYyeJCi3 menriM KaOblIa bl
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-MamaHgapian KeHec anmyablH MakcaThl (cebebi). Ata-anamapasiH kemmrimiri (85%)
OamanapblHBIH JaMybl OOWMBIHIIA KOMEK IeH OacmibUIbIKKa MYKTax. OmapasiH Keidipeynepi
yurin (8%) GanaHbIH JA€HCAYJIBIFBI MEH JaMy apHAWbUTIKTEp1 (IMarHO3bl) xKaHa O0JIFaH KOK, oJap
OaymameH >KyiHeni cabakTap OTKI3yre »akchl MamaH YCBIHYIbI cypassl. Keibip otbaceLiap
MaTepHaIIbIK KAyIIci3airi ToMeH HeMece OJapAblH TYPFBUIBIKTHI KEPiHe MaMaHAap MEH THICTI
MeKeMelepiH 0oamaybiHa OalIaHbICTBI OalaFa Ty3eTy-/1aMbITa OKBITY MEH TOpOHUENeY/liH KEeKe
OarmapramMachlH ajblll, Ooyamiakra OHBI ©3 OeTiHme OKbIFbICH Kemai (12%). Omapabig
keibipeynepi (6%) empaenyni cypansl. Kypaeni KypbulbiMbl Oap koHe Oacka Ja ayslp
Oy3pUIBICTAaphl  Oap OanmamapablH —ara-aHajlapbl OanalapIblH KaFrgailbl MEH OJICYMETTIK
OeifiMienyiH *KaKkcapTyda MaMaHaapIblH keMmerine ymittenai (14%). Anaiina keitbip ata-ananap
(15%) onapapl KeHecKe He YIIiH Ki0epreHaepin MyiieM TyCiHOei.

- Ata-ananapapiH =~ Outim  Oepy  kaOumerrepin — Oaramayel. OnapasiH —~ Oaranay
Ke31HJIe MYMKIHAIKTEpiH, aTa-aHamap e3/1epiH (5-TeH KeM) TeMeH Oain OepreH KoK, Oipak eH
JKOFaprbl Ol anmy yinH OaTeutbiM sketrieni - Ex kui 10., omap oprama-ak ojapablH aTa-aHa
KaOinerin Oarananbl. Keitbip ata-ananap (21%) e3iH-e31 Oaramayabl Kaiamasl HeMece Oaraiai
aJIMaspl.

- Ata-aHanplH Oanara KaTBICTHl YCTaHBIMBL JlepeKTepai Tannay KepCETKEeHICH,
«QKCTpUMY JayassiMaap Oouabl. TONBIFEIMEH MECCUMHUCTIK jkayanrtap OojFaH XOK («MeHiH
OasaM aypy, OFaH €IITeHEe KOMEKTeCIehIi»). Ata-aHamapabiH Kenmiiri (47%) OananapbeiH cay
Jen caHalpl, Oipak Jamy apHaMbUTIKTEpIMEH apHaibUIeHeql, Oysl opKamiaH oOBEeKTHUBTI Oola
Oepmeiini. Onerre, MyHAald ara-aHamap OajanapblHBIH MYMKIHIIKTepiH acklpa Oaranar,
OJIapIbIH JKaFJalIapblH KETKUTIKTI TypAe Oaranamajbl. «MeHiH 0anaM aybIpbIl, YHEMI KYTiMIi
KaXeT eTeli» Jen jkayan OepreH ara-aHamapiaelH Oamamapel (15%) aybslp MOTOPIBIK
NaTOJIOTUsAFa, OY3bUTYyJapIblH KYpAeHi KYpPbUIBIMBIHA JKOHE AaWKbIH IICUXHMKAIBIK apTTa
KaJTYIIBUIBIKKA W€ OOJIbl. ApHaibl MyFaliMMEH BIHTBIMAKTACTHIKKA JIET€H YIKEH BIKBLIACTHI
aTa-aHanap «MeHiH 6anam aypy >KoHE ©3iHIH JaMyblHIa Ipobiemanap Oap» Aem xkayan Oepai
(28%).Hormxkenep/Tankpuiay: ATa-aHajaapiblH HO3MIMSIIAPBIH 3epjesiey HOTkKeciHae (ara-
aHaJlapMeH ceiiyiecy, oylapra cypak Koo, oap/ibl OajalapblH MCUXOJIOTUSIIBIK-TIE1arOT NKAJIBIK
TEKCepyTe JIeHiH koHe OaKplIay Ke3iHae Oakpliay ): KeJneci aTa-aHaJbIK TTO3UIIHSIIAP
anbIkTangel: 1. bBencenni mosunms (21%). bencennl ke3kapacTarbl aTa-aHajap JaMybIHJAA
aybITKYIIBUIBIKTAp JKoHe Oananap mnpoOnemanapsl Typanbl Oenruii  Oip OurimMre ue
6017161, OnapIpIH KOMUIIiri o3 OeTiHIIe KeHec aly YIIiH MaMaHAapFa Kyrinai. byn ata-ananap
peakusIapIblH JKeTKUNKTIUTITIMEH, KbI3BIFYIIBUIBIFBIMEH JKOHE OallachlHA TICHXOJIOTHSIIBIK-
Ne1arorukaiblK KOMEKTIH OipJiecKeH NpolieciHe KaThICybIMEH apHaibuieHzi. Onap OHBI ©31HIH
JKeke Oachl YIIIH KaObUIMANbI, TMO3UTHBTI, MYKHST >KOHE IIbIAaMIBI OOJIbI, ©3 OanachiH
TopOMeney YIIIH >ayanKepLIUTKTi Oinai. Ata-aHamap OajaHblH JaMy IepCHeKTHBaIapbIH
QJICKBATThl JKOHE IIBIHAWBI Oaramamn, OHBI TOpOWeNey MEH OKBITYIBIH JKaJIbl IMPOIECIHIIE
OJIapJIbIH PeIiH aHbIKTayFa ThHIPBICTBL. 2. LlaptTel moszunus (46%). HlapTTel Typae Oencenni
no3uIusAcel Oap ara-aHanmap Oipiiama JAeNpeccusifa YIIbIpaAbl JKOHE apHailbl MyFaliMMEH
BIHTBIMAKTaCTBIKKA O€JCeHl KbI3BIFYIIBUIBIK TaHbITHAAbl. OnapabiH OajaHbIH HpobieManapsl
Typasbl OUTIMIEP] YCTIPT, xkyieci3 6onasl. Onap e3 OananapblH KalijIbl eMip CYpy/l KaMTaMachl3
eTyzaeri 6acTel MIHAECTTEPIH €CKepe OTHIPHIN, Ke3/1eHCOK TopOueHi xy3ere acwipibl. bamamapas
TICUXOJIOTHSUTBIK-TIC/TATOTUKAIIBIK  KOPBITHIHABI aly YVIIIH aTa-aHajgap xabapiackaH Oacka
MeKeMeNepIiH MaMaHAapbl KOHCyIbTanusara xioepai. Kenreren ata-ananap apHaiibl Mmyrajimre
KYTIHYIl KakeT Jemn Tanmajsl. bamara Ty3eTy-menarorukaiblK KOMEK KepceTy MYMKIHAITH
MOWBIHJAI OTBIPHIN, oJIap keOiHece OHbIH HE €KeHiH TyciHOeni . ATa-aHanap KenuiIeHAipuIreH
HOTIDKENIED MEH OJIapAblH MHHHAMAIIBl KAaTBICYbIMEH OallaHBlH JaMyblHAa  KOJAHJIBI
NepCHeKTHBAIap AJIFBICHI KeJJli, OUTKEH1 oJ1ap MyHbI MAMaHAap/IbIH MiHAETI €Tl CaHaIbl.

3. TMaccuBti mo3unus (33%). [TaccuBTi mo3unuschl Oap ara-aHanap ©3[€piHIH Aamy
apHaiibUTikTepl  MeH  OananmapelHAarbl  Oy3bUTyJIapblH — CHUNATBl  Typanbl  OUTIMIHIH
JKETKUTIKCI3/1iriMeH apHaibuieH 1. Ocbl oTOackuIap yiriH, mpoosiema 6ana 6ocaHbIT (HakT acipece
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OOJIBIN MIBIKTHI TPABMATUKAJIBIK KEHYTe JKOHE KUBIH. Bi3 OCHI MO3UIIMSAMEH aTa-aHalapiblH €Ki
TOOBIH aHBIKTAABIK. Keitbipeynep 1CTiH IIBIHAWBI KaFJalblH MOMWBIHAAFBICHI  KEJIMEI,
MaMaHAapAbIH KaOlIeTCi3airine ciireMe )acajbl, TUarHo30eH Kemicre i, KOHCYIbTalusiapaaH
emTeHe Kanamajabl. backamapbl, KepiciHIne, apHailbl MyFaJIMHIH IKIpiH KaObUIIabl, Oipax
OanmaHbIH ©31H KaObuimamansl (Oajara JEreH KapbIM-KaTblHACcCTa KOHUI-KYHIIH KYpT e3repyi,
KaHaFaTTaHOAYIIBUIBIK, HKEMJIUIIKTIH OoJMaybl, KemnTereH Kkebiep Oomapl, oyiap OallaHbIH
OMOILIMOHANIBI dNl-ayKaThlHA KaFJgail kacail anMansl). by ara-aHamap OHANTYy >KYMBICTapblHA
JKEKe KaThICy/1aH 00CaThUIbIN, OHBI O171IM Oepy JKOHE MEIMIIMHAIBIK MEKeMellepAeri MaMaHIapFa
aybICTHIPFBICHI Kenai. KenTeren aTta-aHanap OajachbIHBIH JKaFJalbIH KETKUTIKTI Typle Oaranai
ajMaJIpl J)KOHE OLTIM Oepy MpOIeCiHiH Ty3eTy OaFbITBIH KaMTaMachl3 ere aiMajbl. Onap OHbIMEH
Kajail JKoHE He ICTey KEepeKTIriH, KaHJai ofic-TocuiaepAl KOJAaHy KEepeKTIiriH, KaHman
OMBIHIIIBIKTAp MEH OKY OWBIHJAPBIH CaThIN alxy KepekTirin Oinmeni. OrbackiHaa 6acThl Hazap
OanaHblH (U3UKAIBIK KOHE COMATHUKAIIBIK JECHCAYJIBIFBIHA aylIapblIIbl, a1 KOTHUTUBTI, COIey
JKOHE dMOIMOHANIBI AaMybl OarananOaraH. Kenreren ara-ananap yiriH OajacbiHa KYTIM jkacay
o0BeKTiCI peTiHAe Kapay ToH Oouyiel, koHe Tek 30% -bI Oajia MEH epeceK ajiaM apachIHIarbl
CUTYalUsJIbIK-ickepu OaiinanbpicThl atan oTTi . CoHbIMeH Oipre ara-aHaHbIH OajlaFra KaTbICTBHI
YCTaHBIMBI KOPPEKIUSUIBIK - JAMBITYIIBUIBIK OLTiM OepyaiH THIMILTITIHE TIKeNeld ocep eTeTiHi
Oenrii.

ATa-aHanapJblH TMO3HUIUACH OJApJIbIH JaMYBIHIAFbl OY3BLIYJIApJbIH KYPBUIBIMBI MCH
aybIpIBIFPIHA OallIaHBICTHI €MeC €KEHIH aTall OTKEeH OH; 0ana TopOuelleHIeH OTOACHIHBIH
KYpPBUIBIMBL, OanlaHblH OltiM Oepy Mekemecine OapraH-Oapmaranzipirbl. COHbIMEH Oipre ara-
aHajapJIbIH MO3HUIUACHI MEH OalaHBIH Kac IaMachl apacbiHaa Oenriii OaiimaHbic OOJIBI; aTa-
aHayapJbplH 63 JKacTapsel;, Oana TopOMECiMEH aifHalIbICKaHAap; OTOACBIHBIH MAaTEePHAIIBIK -
ayKaTbIHBIH JIEHIeill; or0ackiHga Oacka OananmapiasiH OOMybl. ATa-aHanapblH KbI3METi, 013/1H
OWBIMBI3IIA, KOHCYJNbTAIMSUIApIAH KalaraHJapbIMEH TiKeJel OaillaHBICTBI OOJIIBI; OJIap bl
apHaiibl MyraiiMre >xi0epreH. ATa-aHajiblK MO3ULIMSIIAPIBIH KAJIBIITACYbIHA OJIAPJABIH JKEKe
KAaCHUETTEPI1, MOPAJTBIBIK-ITHKAIBIK, Kbl MOJCHH-TICArOTUKAJIBIK JICHICH1 YIIKEH 9cep €TTi.

WHKITI03UBTI OKBITY apKbUIBl OapiblK Oamanmap/blH MYKTaXIbBIKTapblH €CKEpil, epeKIie
KaKeTTUTIKTepl Oap OanamapiablH OUIIM adyblH KaMTaMachl3 €TETIH JKajambl OuTiM YpAICiH
naMbITyFa Oonazabl. MyHpmail OKBITY Typi apHaynibl OuniM Oepy »KyHeciHIe ASCTypii TypAe
KaJIBINTACKAaH KOHE JlaMy YCTIHJEr1 (opManapibl BIFBICTBIPMAiiIbl, KalTa skakpiHAaTaasl [11].
MyMKiHJIT IeKTeyTl 6anajapMeH caH alyaH TY3€Ty KYMBICTapbIH JKYprizy OapbIChIHIA YIKEH
KETICTIKTepre  Keryre Oomajapl, ©WTKEHIZaMy MYMKIHIAIM  HIeKTeydl  OananapibiH
Keibipeynepinae o3iHAIK Kaliier, epekiienik Oap keibipeynepi 6u Oumieyre, copTKa, CypeT
CaJTyFa KbI3bIFAJIbl, OCHIHJIAH KBI3BIFYIIBIIBIFEI MOJI Oajaiapabl opi Kapai JaMbITy QJIEYMETTiK

nefarorneH opOip MyFaidiMHIH MiHJeTi. Mplcanbl: u3oTepanus — OeifHeney, MyciHzaey,
KOJIOHEpl apKbUIBl TY3€Ty, MMaroTepamus HeMmece apamarepanus — o0pas, TeaTpalu3alud,
JpaMaTh3alus apKbUIbl ocep €Ty, MY3bIKOTepamnus, epTeri Tepanuschl,KHHE3UTepanus —
OMKO3FaNbIC apKbUIBl dCep €Ty, OWBbIH Tepamuschl, OpuUraMMm — Karaz OyKTey eHepl,

[JIMHOTEpaIusi, OnbIuoTepanus, BUICOTEPAInsl, MACKOTepanus, KYM TEpanusChl, IIBETOTepanus,
¢dororepanusa. Ockl OaFbITTHI OUTIM Oepy KyieciHe eHri3e OTBIPBIN, AJIEYMETTIK MeAaror aamy
MYMKIHJIT1 HIeKTeyIi 6ajanapMeH Xyieni )KyMbIcTap xkacay kepek [12].

[lcuxonorusnblk  Konjgay oKydeciH YHbIMIACTBIpyJa, KociOW ToKIpHOEH1, HaKThI
XKaraaupl OipJecin Tannay/a, >KaFrbIMChI3 SMOLUSIIAPAbI JaMBITy1a. MEKTenTe KyMbIC ICTeHTiH
TICUXOJIOTTAp €PECEKTEPMEH KYMBIC ICTEY 9JIICTEPIH KOHE OJIap/IbIH TICUXOJOTUSIIBIK JKaFaibIH,
KeHec Oepy aficTepi MeH MyFaliMHIH KociOM KbI3METIH Tanjay oaictepin 6ineni [13].

Kocibu mMaHBI3IBI KacHeTTepAlH JSHTCHiH aHBIKTAy YIIIH JUArHOCTHUKAIBIK OMICTEPIIH
KUBIHTBIFBIH KOJJaHy KaKeT, COHJBIKTAH JMArHO3/bIH HOTIDKEJIEPIH Myrenek OanamapMeH
’KYMBIC ICTEUTIH MyFajliMre KOWbUIAThIH TaJanTapra cOlKec, 0J1 63 KbI3METIH KY3bIPETTI MyFalliM
YILIiH KQKETTI KOMIOHEHTTEP/I1 TY3€TYyTe, JaMbITYFa kKoHe )KeTUIipyre 6arbpiTTai sl [14].
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[lenarorukanslK YAEpICTiH OPTAJBIFbl OalalapMeH JKEKe OHE TONTHIK KYMBIC Typiepi
Oosbin TaObutanbl. IlemarorwkansiK yaepicte Oanmara o3 O€JICEHAUNTIH KepceTyre, ©31H-031
TOJIBIK KY3€re achIpyFa MYMKIHIIK OepeTiH oibIHFa epekie MoH Oepineni. buosnepromiactuka
OMICIHIH €HOEK CHIMBIMIBLIBIFEI Typajbl MiKip 001ybl MyMKiH. Byst omicti TopOueni e, Jiorome
e ic JKy3iHe Kolaana anausl [15].

KopbITHIHABI/KOPBITHIHABLIAP: ApHalbl OUTIMAI KaXeT eTeTiH Oanaiapibl >KOHE
oNapAblH ~ OTOACBUIAPBIHBIH ~ apHaiibl  OuTiM  Oepy  KaXETTUTIKTEpiH  ICHXOJIOTHSUIBIK-
MeIarOTUKAJIBIK 3ePTTEY/IIH HOTIKEIEPiH Tayiay 6apheIchiHIa 013 Kelleci TY KbIphIMIapFa KEIiK.

1. MekTenke  OeHiHTI  JKOHE  epTe  JKacTarbl  JKACOCHIPIMACPAIH  JaMybIH-
J1a ayBITKYIIBIIBIKTAphl 0ap, coiey, KOTHUTHBTI )KOHE KUMBLI-KO3FaNIbIC ()YHKIUSIIAPBIH 1aMbl-
Tylla aybITKyJap/bIH KOIICHIeii KOMOUHAIMSACKI OOJIbI; OApIbIK Oananapaa Couneyai IaMbl-
Ty/Aa aybITKyJnap OOJIIIbI, aJl OJap IbIH KOIIIUTTiHIe oap KETEKIl 00JIMaabl )KoHE KOTHUTHUBTI
HEMECE MOTOPJBIK JaMyJaFbl aybITKYJTapMeH OipiKTipiIIi; eMTUXaH HOTHXKeNepl OOWBIHINIA
Oamanmap JIaMybIHBIH HETi3r1 OaFbITTapbl OOWMBIHINA OY3BLIBICTAp KYPBUIBIMBIHA OalIaHBICTHI
HIAPTTHI TYpAE 4 TonKa GeiHIi.

2. ©3 Oacramanapsl OolbIHIIA OTOAachUIApAbIH TeK 25% -bl KeHeC ally YIIiH apHalbl
MyFajliMre  Kyriares. bamamapiaplH — KeNmIumiriHae  eKiHII — JTOpeXkesi JaMy aybITKyJIaphl
JaMBIJIBl )KOHE MaMaHJIapra Kell KiOepUIreHAIKTeH (epTe OaylalblK MIaK TeH MEKTEN >KachlHa
JIeiiH) xKacKa OailJIaHBICTBI MCUXOJIOTHSUIBIK HEOoIlIa3Mallap/blH AaMYBIHBIH CE€3IMTall KEe3eHiH
OTKI31H aJIIbL.

3. Ara-aHanapaeiH OuTiM Oepy KBI3METTEpIH Cypaybl KON JKarnaija OasaHbIH HAKTHI
JKarJalbIMEH >KOHE MpoOiieManapblMEeH COMKeC KelMenl. OeTTe, aTa-aHalap/ibl KO3FalbIC MEH
coliey/ll IaMmbITy HETi3iHeH Ma3aJlalThlH, COHBIMEH Oipre TaHBIMIBIK XKOHE OJICYMETTIK
CaJIaHbIH JIaMybl OJIAPJBIH ~ Ha3apbl  MEH  KbI3BIFYIIBUIBIFBIHAH  ThIC  OonaThiH. Kare
TYKBIPBIMJIAJIFAH  OTIHIII TICUXOJOTHSUTBIK-TICArOTUKAIBIK KOJIAy CTPATETHsChIH jKacayja
KHUBIHABIKTAP TYFBI3/IbI KOHE TY3€TY/l KaXkKeT eTTi.

4. banmaHblH OTOACHIHBIH OJICYMETTIK-9KOHOMHKAIIBIK dJI-ayKaThl, OHBIH aTa-aHACBHIHBIH
O11iM JCHIeHiHIH XKOFapblIbIFbI, OaybIpIapbIHBIH OOJYbl, AaHAHBIH JIEHCAYJIBIFbI )KOHE OFaH JIeTeH
MYKHSIT KO3Kapac, XXKYKTUTIKTIH koHEe OOCaHyABIH KOJIAWJIBI JKYpici, OallaHblH KypAacTapbIMEH
KapbhIM-KaTbIHACHI, aTa-aHaJap/blH 63 0anachlHa KATHICTHI MO3UIUACKHI JKOHE YaKBITBUIBI OOTYbI
CUAKTBI  (hakTopiap MaMaHJapJaH aJeKBaTThl OTIHININEH KOMEK cypar, OalaHblH
MICUXOJIOTHSUIBIK-TIEIarOTUKAJIBIK  KOJIIayblHA J>KOHE OJaH opl JamMyblHa KOJAisbl Karaai
xacanpl. STATISTICA OarmapnaMachlH KOJ/aHa OTBIPBIN, JUCHEPCUSIIBIK Talaybl KOJAaHY
CeHIMIUTIKTIH >Kofapbl JeHredimen (P <0,01) OanmaHblH JgaMy KepPCETKILITEpiHE OCHI
(bakTopaapAbIH YIIECIMIUTITIHIH SCEPIH pacTayFa MyMKIHJIK Oep/ii.

5. CeHIMAIUNIKTIH KETKUTKTI >KoFapbl neHreiinge (P <0,05) ara-aHamapabiH OacTanksl
MO3UIUSCHI OJIAPJIBIH Oasiajapbl JaMYyBIHIAFbl OY3BLTYIApIbIH KYPBUIBIMBI MEH ayBIPJIBIFBIHA
OaillaHBICTHI €eMeC eKEH/Ir aHbIKTaNIbl; 0anga TOpOreNeHTeH 0TOACKIHBIH KYPBUIBIMBI; OHBIH OKY
opHbIHa OapraHbl Typaibl. CoHbIMEH Oipre ara-aHajJap/blH MO3MLIMICHI MEH OalaHbIH >Kac
[IamMachl apachblHAa CTATUCTUKAIBIK MAaHBI3AbI OailflaHBIC AHBIKTANJIbI; aTa-aHATAPABIH O3
’KacTaphbl; Oana TopOueciMeH alHalbICKaHJap; OTOACHIHBIH ~ MaTepUATABIK  ON-ayKAThIHBIH
NeHreiti; ordbaceinga Oacka OanmamapiablH  O0dybl. ATa-aHanmap/blH — O€JICeHAUNrT  ONapablH
KOHCYJIbTAIMSUIAp/IaH KYTYJIEpIMEH TIKEeJIeW OaiIaHbICThI OOJIBI; OJapIbl apHANWbl OKBITYIIBIFa
KiOepreHHeH. ATa-aHanapblH 0acTanKbl YCTaHBIMIAPBIHBIH KaJbIITACYbIHA OJNAPJIBIH KAJIIBI
MOJICHH, OHBIH 1ITIHE TIeTarOTUKAIBIK JICHIel1 MEH KEKe KaCUETTEP1 ocep eTTi.
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YUYACTHUE POJUTEJENM B TPOILECCE UHKJIIO3UBHOI'O OBYUEHUSI.
HOJIO)KEHUE CEMEU C AETBMU, HY XKJAIOIIUMCSHA B CHELHUAJIBHOM
OBPA3OBAHHNUA

MyxkameBa A.B., K.ILH.
Acaan J.A., 3 Kypc IOKTOPaHTYPHI

Kaszaxcxkuu nayuonanvusiti ynusepcumem umenu aib-Dapadu, e.Anmamot,Pecnybnuxa
Kasaxcman

AHHOTaus. SIBNssCh MEPBUYHON SUEHKOW OOIECTBA, CEMbs BBITIONHSCT Pa3IMuHbIe (HYHKIUH,
BaYKHEHMIIEH U3 KOTOPBIX SABIAETCS BOCIUTAaHKE AeTel. bombioe, yacTo peniaroiee BIUSHAE Ha pa3BUTHE
JUYHOCTH peOeHKa OKa3bIBacT ceMbs. PokaeHune peOeHKa ¢ OCOOBIMH MOTPEOHOCTSIMH ONpeAeiseT
MIPUYUHBI CEMEMHBIX OTHOIICHUH, a TaK)Ke Pa3phIB CBSI3U C OKPYKAIOUUM cOluyMOM. CTaThs MOCBsIIEHA
U3y4YCHHIO CHeUn(UKH COBPEMEHHBIX CEeMeEil, BOCIIMTHIBAIOIIMX JeTell ¢ 0COOBIMU 00pa30BaTENbHBIMU
NOTPEOHOCTSIMU  JOMIKOJIBHOTO M MJIQJIIEro IMIKOJBHOTO BO3pacTa, IOTPEOHOCTH poauTened B
KOPPEKIIMOHHO-TIEITarOTHYECKUX TEXHOJOTHAX pa3BUTHA JeTed. [IpuuuHbl paBOHAPYIICHUH CBSI3aHBI C
NICUXOJOTMYECKUMHU TIOTPEOHOCTAMH peOeHKa ¢ OCOOBIMH HOTPEOHOCTSMH, a TaKKe C BBICOKUM
SMOLMOHATIBHBIM HAIIPSDKEHUEM, KOTOPOE MCTIBITHIBAIOT WICHBI CEMbHU BCIIEACTBUE JUIUTEILHOIO CTpecca.
KomriekcHOe ICHX 00T O-TIeIarornieckoe COMPOBOXKIIEHHE CEMbU peOeHKa ¢ 0COOBIMH MOTPEOHOCTAMH
C paHHEro BO3pPacTa BBISBISECT MPEAUKTOPHl BO3MOXXKHOW JUCTapMOHWU BHYTPU CEMBH U BO
B3aMMOOTHOIICHUSAX PeOCHKa M poxureieid. B Xone mcuxoioro-negaroruyeckoro KOHCYJIBTHPOBAHUS
aBTOPHI BBISIBWIIM U OMHCAIM HCXOJHBIC TIO3UIUHM POJMTENEH MO OTHOLICHWIO K PEeOCHKY C OCOOBIMH
00pa3oBaTenbHBIMU TOTPEOHOCTSIMH. BBISBIEHO, YTO aKTMBHOCTH POJUTENECH HAampAMYIO CBs3aHa C HX
OKU/IaHUSIMH OT KOHCYJNbTallMW. BbIsBIEeHO, 4TO Ha (HOpPMHUpPOBAHME HCXOAHBIX MO3MLMI poauTeneit
BJIMAET UX OOLIEKYNbTYPHBIH, B TOM YHCIIE [1€1arOrn4eCKUi YPOBEHb U IMUHOCTHBIE KaYeCTBa.

Kniouesvie cnosa: oemu ¢ 0cobbimMu  NOMPEOHOCMAMYU, — NCUXON020-NEOA202UHECcKoe
KOHCYIbMUposanue, pooumensckue NO3UYuL, aHKemuposanue, paHHull yxoo.

PARTICIPATION OF PARENTS IN THE PROCESS OF INCLUSIVE LEARNING.
POSITION FAMILIES WITH CHILDREN IN NEED OF SPECIAL EDUCATION

Mukasheva A.B., PhD
Aslan E.A., 3rd year doctoral student

Al-Farabi Kazakh National University, Almaty city, Republic of Kazakhstan

Annotation. Being the primary cell of society, the family performs various functions, the most
important of which is the upbringing of children. The family has a great, often decisive influence on the
development of a child's personality. The birth of a child with special needs determines the causes of
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family relationships, as well as a break in communication with the surrounding society. The article is
devoted to the study of the specifics of modern families raising children with special educational needs of
preschool and primary school age, the needs of parents in correctional and pedagogical technologies for
the development of children. The causes of delinquency are related to the psychological needs of a child
with special needs, as well as to the high emotional stress experienced by family members due to
prolonged stress. Comprehensive psychological and pedagogical support for the family of a child with
special needs from an early age reveals predictors of possible disharmony within the family and in the
relationship between the child and parents. In the course of psychological and pedagogical counseling, the
authors identified and described the initial positions of parents in relation to a child with special
educational needs. It was revealed that the activity of parents is directly related to their expectations from
the consultation. It was revealed that the formation of the initial positions of parents is influenced by their
general cultural, including pedagogical level and personal qualities.

Keywords: children with special needs, psychological and pedagogical counseling, parental

positions, questioning, early care.
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AHaaTna. AKnapaTTeiK-OiiM Oepy OpTachIHBIH pelli MEH OpHbBI, OimiM Oepy camachIHBIH
THIMJIUTITI JKOHE OJIapIbIH TiKeJed jXKoHe Kepi OailmaHbIC KarujaTTapblHA e3apa ocep €Ty carachl.
MaHp3ABl aKmapaTTHIK ©3apa iC-KUMBUIABI ICKE€ achIpyNarbl aKMapaTTHIK-OiTiM Oepy OpTachIHBIH
(akTopnapel TEK OKy MaKCaThIHIAaFbl aKNapaTThIK pecypcTap FaHa eMec, COHBIMEH KaTap 3aMaHayH
JKarainapaa OKBITYIIBIH OAICTeMENIK JKYHECiH iCKe achIpyIbIH epekiine Typl peTinae canaibl Web-
pecypcrap.

Be6-TexHoNOrusAHbI MaianaHy Ke3iHAe HETI3rl Ha3zap 9/iCTEMENiK MaTepHayiaapibl d3ipieyre
KoHIT Oenemi op Typimi AeHredzeri. bynm Typreila  oTe BIHFAMIBI Kypajl, >KEKe COHBIH IIIHJE
KAIIBIKTBIKTaH O1iM Oepy yibiMaapsl. OKBITYIBIH KOMIBIOTEPIIK TEXHOJIOTHSUIIAPhI-aKIapaTThl YCBIHY,
Oepy kKoHE XKUHAY, TAaHBIMJBIK KbI3METTI Oakpliay MEH OacKapyAbl YHBIMAACTHIPY OOMBIHINA OKBITYIIIBI
GyHKUMSUIAPBIHBIH,  Oip OONiriH MOIENBJCHTIH KOMIBIOTEPIK TEXHHKA, TEICKOMMYHUKAIMSUTBIK
OaiimaHbIC Kypaljapbl >XOHE HWHTEPAKTHBTI OarjapiaMaiblK ©HIM HETi3iHAE IeNarorHKaNbIK >XYMBIC
JKaFIainapelH jKacay SAIiCTepiHiH, TOCUIAEpiHiH, KypaIJapbIHBIH KABIHTHIFBL.

Makanana >KIKTEyIiH 3aMaHayn OuUliM Oepy BeO-TEXHONOTHsUIAphl YCBIHBUIFAH. Oapiabl
naianany MyMKiHAIKTEpi, apTHIKIIBUILIKTAPEl MEH KEMITUTIKTEPi Ie KapacThIPhLIaIbI.

Kinmix ce3dep: ee6-mexnonozusnap, Oyaimmosl MeXHONO2UALAD, SUPMYANObI 3epMXand, e -
Kkeecm, 6eOUHApP, OHAAUH-NIAMPOPMA, INEKMPOHOLIK OKYIbIK, UHIMEPHEM-CePEUC.

Kipicne. binim Oepy canachlHIarbl BeO-TEXHOJOTUSIAPABIH poji ce3ci3. Aunaiina, oKy
OpPOILECIHJIE HHTEPHET — TEXHOJIOTHSUIApAbl THIMJAI NaijanaHy YIIIH OKBITYIIBl JKaHa
MaTepuaiibl, KalTanayapl, IIOFBIPIAHABIPYIAbl HEMECE OKY 1C-9peKeTiHIH ©OacKa TypJepiH
yiipeHyre KaHaail TeXHOJOTMsJIap COHKEC KeJETiHIH, OKBITYAbIH JIOCTYPJi OfiCTepiH
MYJBTUMEAMSIIBIK TEXHOJIOTUSIAPABl KOJAAHYMEH O1piKTIpyre OONaThIHABIFbIH, COHBIMEH KaTap
BeO — pecypcTapAbl KOJJaHy apKbUIbl KaHIal HOTHXKelepre KOJI JKEeTKi3yre OOIaThIHIbIFbIH
outeni. Tikeneit cabak OapbIChIHIA >KOHE ©3 O€TIHIIEe IKYMBIC JKacay yuriH. Be0-
TEXHOJIOTUSUIAP bl YTHIM/IBI NAiilaany YILiH OJapAbIH BIKTUMAJ JKIKTeyJIepiHe KYTiHY KaxkeT.

Matepuananap MeH JjaicTep. TeXHONOTHSIIBUIBIK-3aMaHayH OargapiaManblK HKOHE
TEeXHHUKAIBIK Kypaqaapibl MaiianaHa OTBIPBII OKBITY JJIEKTPOHIBIK OimiM Oepyni THIMAIpeK
ereni. JKaHa TEXHONOTHSIAD BHU3YaIIbl aKMapaTThl JKapKbIH JKOHE JWHAMHUKAIBIK €TYyTe,
CTYACHTTIH OKY YHeciMeH OelICeH Il e3apa dpEeKeTTeCyiH eCKepe OThIpbIIN, OiniM Oepy mpoueciH
KypyFa MYMKIHIIK Oepeni. HTepHeT *keniepiH nambiTy, HTEpHETKE KbUIAaM KOJ KETKI3Y,
MYJIbTHUMENA TEXHOJOTHSIAPbIH, JAbIOBICTHI, O€iHEeHI maiiianaHy KallbIKTBIKTaH OKBITY
KYpPCTapbIH TOJBIKKAHIBI )KOHE KBI3BIKTHI €TE/I1.

OKBITYZIBIH KOJI KETIM/IUIIT MEH alIbIKTBIFBI — YilIeH HeMece KeHCE/IeH IIbIKIai-aK oKy
OpHBIHAH aJbIC OKY MYMKIHJIr. bysl 3amaHayn mMamaHfa HEri3ri KbI3METIMEH Karap, apHailbl
iccanapiapchi3, J1eMajIbICChI3 eMip 00iibl OKyFa MYMKIHJIIK Oeperti.

AKMapaTTBIK TEXHOJIOTHSI CTYAECHTTEpre OOBEKTIHIH TaOWFAThIH AKChl TYCIHYre, OHbI
TaHy Hpoliecine OelceH Il KaTbICyFa, OHBIH apaMeTpIIepiH Jie, )KYMBIC iCTey KaFaaiaapbiH 1a o3
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OeriHme e3repTyre MyMKiHIIK Oepemni. OcblFaH OailIaHBICTBI aKMApaTTBIK TEXHOJIOTHS
OKYIIBLIAPIbIH OOBEKTIHIH KYpPBUIBIMBI MEH MOHIH TYCiHyiHE FaHa €MeC, COHBbIMEH Oipre
ONIapJIbIH aKbLI-OMBIHBIH JaMyblHa J1a OH ocep €Tyl MYMKIH. AKIApaTThIK TEXHOJIOTHUSHBI
KOJIJaHy CTYAEHTTEpPAIH MaTepuallbl Urepy JCEHIeiiH jkeiena JKoHE OOBEKTHUBTI TypAe
aHBIKTayFa MYMKIHJIIK Oepefii, OyJI OKYy MPOLIECIH/E 6TE MAHBI3/IbI.

byn wmakamama Oenrini OuriMm Oepy MHTepHET-TEXHOJOTHsIAphIHA KbhICKAIIA IOy
Kacajapl.

Hotmikesep meH Ttaakpuiay. Kazipri yakpITTa OKY KypCTapblH JKYPTri3y YIIiH
KOMITBIOTEPIIIK Kypaiaap Oencennai gamyzaa. OKy MoHAEpiHIH OapibIK OarbITTapbl OOMBbIHINIA
JIEKTPOHIBl OKYJIBIKTAp MEH OKy Kypajjapbl okacanyaa. MyHnail kesznepre JereH
KbI3BIFYIIBUIBIKTBIH apTybl BEO-TEXHOJOTHUSIApABIH Maiiia OoMybIMEH, COHJai-ak OaiiinaHbic
KYpaJlapbIHbIH, UHTEPHETTIH J1aMybIMEH Oali1aHbICTHI.

Amnaiifa, 3IeKTPOHIBIK OKBITY KypainapblH, acipece Internet - Texnomorusuiap 6a3acbiiia
naiiianaHa OTBIPBII, OKY KypCTapblH KYpPY ’KOHE YHBIMAACTBIPY KYpJell TEXHOJIOTUSIIBIK JKOHE
omicremenik MiHAeT Oonbin TaObuTagel. CoFaH KapamacTaH, KOMITBIOTEPIIK OKY-o/iCTEMEIliK
MaTepHajiap WHAYCTPUACHL OJAPAbIH  KAXETTUIIN MEH OJIEYMETTIK MaHbI3/AbUIbIFbIHA
OaitmanbicThl KeHeroe [1].

DNEeKTPOHBIK OKYJBIKTAp OYriHAEe MEKTenTep e A€, KOFapbl OKY OpbIHAApBIHA J1a O11iM
Oepy mporeciHe eHreH. "DIeKTPOHIBI OKYJBIK' YFBIMBIHBIH KOITETeH aHBIKTaMallapbl Oap.
MelIcaibl, 3JIEKTPOHABIK OKYJBIK - OyJl CaHABIK MOTIHIIK, Ceiiiey, rpaduKaliblK, My3bIKAJbIK,
doTo, BHIEO koHE Oacka @ akKmaparThlH, COHJAN-aK MaiJaaHyImeIHBEIH ~— Oacma
KY)KaTTaMaCblHbIH  JKUBIHTBIFBIH ~ KAMTUTBIH  JJIEKTPOHABIK  OKYJIBIK  OacbuibiMbl  [8].
MynbTUMEAVSUTBIK OKYJIBIKTApIbIH OKY YPAICIHAEr! THUIMIUIIr, COHOAi-aK OJapbIH ISCTYpPII
OKYJIBIKTapJaH apThIKIIBUIBIFEl TaKbIPBIOBIHIA KONTEreH FbUIBIMU JKYMBICTAp Ka3bLIJBL.
HeriziHeH, 3eKTpOHABI OKYJBIK JXKaHAa MaTepUalIbl OHAM JKOHE Te3 mrepyre kemekrecendi [8].
OKpITYHIBIIAp YIIIH JI€ MaHBI3AbI apTHIKIIBUIBIFBI-3JIEKTPOHIBIK OKYJIBIKTBI Oenriii Oip Tipkey
epexerNepiH OpBIHAAY apKbUIBI OACKII MIBIFAPY JKOHE KaiTa MIbIFapy oHalbIpak [6].

Bebunap — Oy xanmnelira Oipaeit 6i1iM OepeTiH BeO-TexHONOrusnapAby Oipi. byringe
OHJIAH - Ke3Jlecylep OTKi3yre apHajfaH KeITereH WHTepHeT-ajlaHgap Oap, MbICAIIBL,
Webinar.ru, Imind, Mirapolis BupTyasasl OeimMeci, capamiibl xyiteci, Vivavox xoHe Oackaiap.

Be6-kBect — OyI1 pesnJiik OMbIH 3JIeMEHTTepl 0ap npoOieMalblK TarcblpMa, OHbI OpbIHAAY
yiiH VIHTepHETTIH akmapaTThIK pecypcTapbl KoJaHbuIabsl. Bed - kBecT TexHomoruscsiH 1995
#blIbl FanbiMaap T. Mapu nien b. [loyx »xacaran. Kazipri yakpITTa OKy NpoIeciHie Be0O-KBECTTI
naiiianany MHTepHET-pecypcTapAbl MaijanaHy apKbUIbl €H THIMAI Ou1iM Oepy oaicTepiHiH Oipi
Oombin TabbLIanbl. Ke3-kenren Mekren noHi OoifbiHIIa BeO-kBecT Oipael KypblIbIMIANFaH: Ki-
picre, TancelpMma, TalChIpMaHbl OpbIHJAY YIIiH pecypcTapibl TaHAay, TalChIpMaHbl OpPbIHIAY
npoleci KoHe eHIMAUTIKTI Oaranay. CoHnaii-ak, BeO-TancblpMaap MoHapajiblK cunarra 0oybl
MYMKIH.

Beb6-kBectTepai OuniM Oepy oprachlHa eHri3yniH eH OacbiHaa (2002 x.) ranemmaap K.
Bunonn (K. Vidoni) xxone C. Manmakc (C. Maddux) keneci TyXbIpbIMAapra Kemnmi: >xo0a
OOMBIHINIA TOMTHIK >KYMbIC OapbICBIHIA OKYILIbLIAp MIKIpJep MEH MalbIMIayaapibl CbIHU
OarasiayIbIH MaHbI3ABUIBIFBIH TYCIHE/1; BeO-KBECTIIEH JKYMBIC ICTEY OKYIIBUIAPJBIH OOBEKTHUBTI
©31H-031 Oaranay KaXeTTUIITH TYCIHYiH apTThipasl. Keneci 6u1im 6epy BeO-pecypchiHa — OUTiM
Oepy oHNaiiH - muaTgopmaceiHa Kellelik. ByriHri Tana OKbITYIbIH OYJ1 TEXHOJIOTHUACH ©Te KeH
TapajiFaH, aTal alTKaHAa Ky3bIPETTUIIKTI e, KeKe OUTIMJL Jie apTThIPFBICHI KeJIeTIH MaMaHaap
apaceinga. Kazipri 3amManfbl oHJIAlH Ou1iM Oepy HapbIFbl OPTYPIi ’ac TONTapbl MEH 9pTYpIIi
MaMaH/AbIKTap YIIIH OHJalH I1uiardopmanaplblH YJIKEH TaHJIayblH YcbiHaAbl. CoHnai-ak
OapbIHIIAa KBICKAPTHUIFAH Mep3iMJie KOChIMIIIA OLTiM alyFa apHaJIFaH OHJIaiH-TUIaT¢opMaiap aa
YCBIHBUIFaH (MbICalbl, "allblK OUTiM Oepy" mopTajgblHaa TapHUX, OPbIC Tijl, KYKbIKTaHY >K9HE T.0.
OolibIHIIA KypcTapaan etyre 6onaasl). byrinri tanga Coursera, Udacity, Khan Academy cuskTsl
aFBUIIIBIH TIIA1 TUTaT(Gopmanap Oenrii.
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Oky mpoueciHae BHPTyalIbl 3epTXaHaHbl KOJJAHYAbIH AapTHIKIIBIIBIKTAPEl MEH
KeMIIIUTIKTEPi. APTHIKIIBUIBIKTAPABL: capanTamaiapra apHaJiFaH Oipiel ®aOabIKThl a3alTy, OKY
OpHBIHAA KAKETTI KaOAbIKTap OoNMMaraH Ke3Jle SKCHePUMEHTTEPiH KOPHEKUIIriH apTThIPY,
’KaHa MHTEPHET - TeXHOJIOTHsUIapAbl KOJAaHa OTHIPBIN, CTYIEHTTEP/IH ONIayblH AaMbITY, OUTIM
Oepy TmpoleciH aKmaparThlK KaMTamMachl3 €Ty CamachlH  apTThIpy, CTYACHTTEpAiH
SKCTIICPUMEHTTEPIHIH HOTIDKEIEpiH Oakpliay Tmporecid aBromartanaplpy. CoHpalt - ax,
IKCIIEPUMEHTTEP/Il KYPri3y Ke3iHJe jKapakaT ally Kaymi a3asjbpl: OTIEH HEMECe XHMHSIIBIK
3aTTapMEH KYMBIC Ke3iHJe KYHIK jkoHe T.0. JlereHmeH, kemmigikrep ae Oap: MbIcabl,
HKCIEPUMEHTTED XKYPri3y Ke3iHae ce3iMrtan cesimuepaiH Oosmaybl. Capanmbsiiap BUPTYalabl
3epTXaHajap/bl TMaljanaHy Ke3iHAe NpakTUKAIbIK cabakrapabiH Taimautriri 30% - ra, an
OKYIIBUIAPILIH yirepiMi 0,5 OalliFa apTaThIHBIH aTar OTTi.

binim Gepy mporecinge OYITThI TEXHOJOTHUSIIAPBLI KOAAAHY Ja THIMII — KOMITBIOTEPIIIK
pecypcTap maianaHylIbiFa MHTEPHET KBbI3MET1 PETiHJe YCHIHBUIATBIH TapaThUIFaH JIEpPEeKTep.Ii
OHJIey TEXHOJIOTHsUIapbl. BYITTBI TeXHONOTHsIap OKy alaHJapblH THIMAI maijanaHyra
MYMKIHJIIK Oepenti, OYJ1 JocTypii KOMIBIOTEPIIIK CHIHBINITAPbI KYPY IIBIFBIHIAPBIHBIH a3al0bIHA
okeneni. CoHbIMEH Karap, OJlap pecypcTapibl Oenyli »oHEe KOCBUIATBIH KbhI3SMETTEPAiH
UKEMIUTITIH, COHNIAl - aK TaHgaraH OUTiM Oepy TeXHOJOTHSUIAPBIHBIH KOMETIMEH OpBIHAAIFaH
JKYMBICTBI Oaraliay apKblIbl MyFaliMMeH Kepi OalIaHbICThl KAMTaMachl3 €Te/li. ONeTTe, OYJITTHI
TEXHOJIOTHSUIAp OHiMIepai (mpe3eHTausIap, KyKarrap, KecTelep koHe T.0.) Te3 KypyFa KoHe
YKBIMJIBIK dKYMBIC apKbUIBI OJIapFa e3repicTep eHrizyre MyMKiHik Oepeni [8].

Kazipri 3amanrel OimiM  Oepy OYITTBI TEXHOJOTHSUIAPBIHBIH  IIIiHIE, MBICATIB,
npe3eHTalMsIIap Kacayra apHainFaH oHnaiiH - KeiMmertepai (Prezi, Haiku Deck, ThingLink,
Glogster, PowToon, Kno-vio, Zentation, Slidedog, Rawshorts, Slides, Piktochart, Empressr,
Popplet, Zoho Show) Gemnin kepceryre Oomansl. CepBuc aepekrepi-crangapttel PowerPoint
oducrik OarmapiamaceiHa Oanama. BYITTBI TEXHONOTHANAH aWbBIPMAIIBUIBIFBI, BEOMHApIIAD,
ANEKTPOHABI OKYJBIKTap, BeO - KBECTTEp KoHE OacKamap CHUAKTHI 0acka BeO-TEXHOJIOTHSIIAP
OlTiM Oepy OpTachIHIA KUl Ke3/IeCeIi.

Web-TexHomorusinap Heri3inae OKbITY-OVJ1 TaMyIbIH HETi3ri YpAicTepi OKy IMpoIeciHe
KOMITBIOTEP/II Taiilaany asChlH KEHEHTYMEH OaiJIaHBICTHI TMHAMUKAJIBIK MPOIECC €KEHi aHbBIK
[7]. Kazipri koram MyIIeslepiHiH KeMUIUIriHAe TybIHIaFaH pobsieMa, oJapAblH KaJllbl MOJICHU
JKOHE KoclOM  JeHrediH JKOFapbUIaTy YIIIH — aKHapaTrThlK KoHE KOMMYHUKAIMSUIBIK
texHonorusuapablH (AKT) MYMKIHIIKTEpiH KapKbIHIBI TypJe OuTy jKOHE iCKe achlpy, YHEMI
JaMbIIl KeJie JKaTKaH FBUIBIMU OHE OHMIPICTIK TEXHOJOTrusiap, OW3HEC TEeXHOJIOTHSIIapHI,
OHEepIIH 9pTYypii Typiaepi, O6utiM Oepy Texnosorusutapsl AKT-ra keOipek "Toyenmainikke" ue
0O0aTBIHIBIFBIMEH aHbIKTaNaAbl. COHBIMEH KaTap, aJlaMHBIH MICUXOJIOTHSUIBIK KaOBIIIaybl )KoHE
OMIP/IiH 9pTYPJIl canajapblHIaFkl MYMKIHIIKTEpIH JaMbITY Ka3ipri agamra "ic xy3iHzae" Ourim
ajyra, KpICKa Mep3iMJe OJIEMHIH OPTYPJl MOACHMETTEPIHIH EpeKIIeNIKTepiH OuTyre, KaxeTTi
ajipecaTIeH XKeJleNl XKOHEe JKeKe TaHJay apKbUIbl ceiliiecyre, ©31H-031 JKeTUIIIpyre KoHe ©31H-631
KepceTyre MyMKIHAIK Oepei.

AKnapaTThIK ’KOHE KOMMYHHMKaLUSJIBIK TexHosorusnap Kypangapsl (AKT kypangapsr)
JIeTT MUKPOTIPOIIECCOPIIBIK €CeNTey TEXHUKACHI KYpalJapblHbIH, COHAAl-aK aKmapaTThl XKHHAY,
KUHAKTay, eHJeYy, caKkray, Oepy, MmaijaigaHy *eHIHJIETr1 onepanusiapibl KaMTamachl3 €TEeTiH
aKmaparThl TapaTyJIblH, akKmapar ajiMacyAblH Ka3ipri 3aMaHfbl Kypajjapbl MEH >XKyHelepiHiH
0a3achIHIA KYMBIC ICTEHTIH OarJapiaMalnblK, OarJapiaMaibIK-allapaTThlK >KOHE TEXHUKAJIBIK
Kypaimap MeH KYpbUIFBUIAPIBI, AaKHapaTThl KOMITBIOTEPIIIK  JKENUIEPIiH  aKMapaTThIK
pecypcTapblHa KOJI KeTKi3y. AKHapaTTsl TYpJEHAIpYre apHaJfaH KYpbUIFbUIAp TrpaduKaibK
HeMece JBIOBICTHIK HBICAHIAFBI IEPEKTEpAl MUGPIIBIK KOHE Kepl Oepy; KOMIBIOTEPIIIK Tpaduka
KOHE aHMMAIUs JKyhenepi; HU(QPIBIK ayIuOBHU3YaJJbIK aKmapaTThl YCHIHY XOHE MaijganaHy
Kyuenepi; OarmapiaManblK JKyHeraep MeH KemeHaep (Oarmapiamanay TuUiaepi, TpaHCIsITopaap,
KOMIMJISITOpIIAp, ONEpalusuIbIK  oKyienep, KoigaHOanel OargapiaMaiblK  KaMTBUIBIMIBI
o3ipieyNiH KOJMAaHOAIbl TMaKeTTepl; JKAacaHIbl HWHTEUICKT OJKYHenepl; TEXHOJOTHsIAPIbIH
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QJIeyeTiH iCKe achIpaThlH acManThIK XKoHE KOJIJaHOaNbl Kypajjaap MEH Kyienep: MyJabTUMEIHa,
TEJIEKOMMYHUKAIIHSI, BUPTYAJIbI IIBIHIBIK.

XKorapeina aTeuFangap Kasipri KOFaMIsl aKapaTTaHIbIpy NPOIECIHIH AaMYybIH aHbBIK-
TaWIbl, OHBIH OACThl €PEKIIENIri - KOFaMJbIK OHIIPICTIH OapibIK cajalapblHa, MOIACHHUETTE,
eHepze, Ou3HecTe, OUTIM Oepyne akmaparThK KbI3METTiH OackiM 0omysl xxoHe AKT Herizinme
aKmapaTThIK ©3apa OpeKeTTecydl JKy3ere acwlpy. Koramiabl akmapaTTaHiplpy KOFaMHBIH
3USATKEPIIK ONEyeTiH apTThIpy MEH NaiijanaHylel OeJlCEHIIpeni, op ajJaMfa akKmaparThIK
pecypcka BH3yalHM3alMs >KOHE aKNapaTThIK JEPEKKO3MEH HHTEPAKTUBTI ©3apa OpeKeTTecy
MYMKIHJIITIMEH KOJ JKeTKi3yli KamTamachl3 ereai. OcbiFan OaiiaHbpicThl "KaxeTTi Oinim amy"
TypaJibl KQJIBINITACKAaH MiKIp TyOereim e3repeni HeMece, €H allbIMEH, OLTIM aJyIIbIHBIH KEKe
Kajaybl MEH TCHXOJIOTHSUIBIK €pEeKIICTIKTepiHe, COHJai-aK OKBITYIIBIHBI HEMECe TOIiMrepii
TaHJIayFa COMKEC KEJIETIH OKY 1C-OpEKETIHIH PEXKUMACPIH TaHAaybl I€MOKPATHUIAHIBIPY OaFbl-
ThiHIa e3repTineni. COHbIMEH KaTap, KAIIBIKTHIKTaH OKBITY (JOpMalIapbIHBIH, UHTEPHET Kelli-
CIHIH TapaTbUIFaH aKNapaTThIK PECYPChl HETI31HE KAKETTI aKMapaTThl ©3 OCTIHIIE 13/Iey KOHE
OHBI OKy MaKcaTTapblH/Aa KOJIJaHy MYMKIHAITiHIH apKacbiHaa OitiM Oepy ambIKThIFbIHA Oaiina-
HBICTBI KOJI KETIMI 00iapl. AKIApaTThIK KOHE KOMMYHUKAIUSUIBIK TEXHOJIOTUSIIAD MYMKIiH-
JIKTEpiH iCKe achIpyFa HeTi3JeNreH TyOereiii »aHa MeAarorHKaliblK TEXHOJIOTUSIIApABI KYPY
JKOHE JIaMBITY CaJIaChIH/IAFbl KETICTIKTEP 3EPTTENETIH HEMECE 3ePTTEIETIH OOBEKTLIEp, OJIapIbIH
MOJICTh/ICpl MEH MMHTAIMSIIAphl Typalibl aklapaTThl XUHAY, OHJeY, Oepy, cakray OoibIHIIA
TOYeJICi3 KBI3METTIH OPTYPJIi TYpJIepiH OpbIHIayFa OaFbITTANIFAaH aKIapaTThIK ©3apa opeKeTTecy-
JiH OaFaapiIaMalbIK-9[iICTEMEITIK Kypanaap 93ipiey/ai, KoJIaHy sl 0oihKayFa MyMKIHIIIK Oepei

KopTtbiaabl. OkpiTyia BeO-TEXHOJIOTHSIIAPBl KOIJIAHY OLTIM allylIblIapblH bIHTACHIH
FaHa eMec, COHBIMEH KaTap OKYy HOTIDKENEpIH J¢ apTThIpa ajaThlHBIH KepeMis. MHTepHeT-
TEXHOJIOTHSIIAp MEKTENKe JIEHIHT1 JKOHE MEKTel MEKEeMEJEpiHiH, COHJai-aK KOCINTIK Aaspiay
OPTAJIBIKTApPhl MEH KOFapBl OKY OPBIHAAPBIHBIH OKY IPOLIECIiHE EHTI31TyiH JKaJFacThIpy/aa.
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AnHoTanust. Porb 1 MecTo MHPOPMAITMOHHO-00Pa30BaTEIBLHON CPEIbI ONPEICIISIOTCS C TOUYKH
3perns 3(OPEKTUBHOCTH KadecTBa OOpa30BaHMS W, COOTBETCTBEHHO, d(PPEKTHBHOCTH W KadecTBa WX
B3aMMOBIUSIHUS Ha TPUHIMIBI NpsSIMOW W oOpaTHOW cBsizu. Pakrtopamu HHGDOPMAIIMOHHO-
00pa3oBaTeNbHON Cpe/bl B peaiM3allii BAXHOTO HH(QOPMAIIMOHHOTO B3aMMOJICHCTBUS SIBISIOTCS HE
TOJILKO WH(OPMAIMOHHBIC PECypChl yU4eOHOr0 Ha3HA4YCHMs, HO M KauyeCTBeHHBbIE Web-pecypchl Kak
ocobas Gopma peann3anii METOINIECKOW CHCTEMBI 00YIEHHNS B COBPEMEHHBIX yCIIOBUSX.

[Ipu wucnonp3oBaHuu BeO-TexHONOrMI OCHOBHOEC BHHMaHUE yHAEISETCS — pa3padoOTKe
METOJIMYCCKUX MATEPUATIOB Pa3IMYHOr0 ypoBHs. OueHb YAOOHBIA B 3TOM ILIaHE WHCTPYMEHT, B TOM
YyCcIe W ISl AMCTAHIMOHHBIX 00pa30BaTEeNbHBIX OpraHu3anuii. KoMImbloTepHbIC TEXHOJIOTHU 00yUYCHHMS-
COBOKYITHOCTh METOJIOB, CIOCOOOB, CPENICTB CO3MAHMsI YCIOBHH MeJaroruiyeckoil paboThl Ha OCHOBE
KOMHBIOTCpHOﬁ TEXHUKH, CPEACTB TCHGKOMMYHI/IKEIHI/IOHHOI\/'I CBA3M U MHTCPAKTHUBHOT'O IMPOrpaMMHOI'0
NPOAYKTA, MOJACTHPYIONUX 4YacTh (GYHKIUI TpernojaBareis MO MPEICTaBICHUIO, mepenade u coopy
WH(QOPMAITUH, OPraHU3aIUH KOHTPOJIIS U YIIPABJICHUS MMO3HABATEIHHOMN EATEILHOCTHIO.

B cratbe mpencraBineHbl COBpeMEHHBIE 00pa3oBaTellbHBIE BEO-TEXHOJOTHUH KIACCHU(PHUKAINU.
Takke paccMaTpUBalOTCS BO3MOKHOCTH, IPEUMYIIICCTBA U HEAOCTATKU X UCIIOIb30BaHUS.

Knrwuesvie cnosa: seb-mexnonocuu, 0dOiaunvie mexHoI02UY, SUPMYATbHAsS dabopamopus, 6¢0-
K6ecm, 8eOUHAP, OHAAUH-NAAMPOPMA, SIeKMPOHHBIU Y4eOHUK, UHMEPHEM-CePEUC.

MODERN WEB TECHNOLOGIES IN THE EDUCATIONAL PROCESS AND THEIR
ROLE IN TEACHING
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Tileubau S.Sh., candidate of pedagogical sciences, senior lecturer
Abdkereeva G., master’s student
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Annotation. The role and place of the information and educational environment is determined in
terms of the effectiveness of the quality of education and, accordingly, the effectiveness and quality of
their mutual influence on the principles of direct and feedback. The factors of the information and
educational environment in the implementation of significant information interaction are not only
information resources for educational purposes, but also high-quality Web resources as a special type of
implementation of the methodological system of training in modern conditions.

When using web technologies, the main focus is on the development of methodological materials
of various levels. In this regard, it is a very convenient tool for private, including distance education
organizations. Computer technologies of training-a set of methods, methods, tools for creating
pedagogical working conditions based on Computer Equipment, Telecommunications communication
tools and interactive software products that simulate part of the functions of the teacher in the
presentation, transmission and collection of information, the organization of control and management of
cognitive activity.

The article presents modern educational web technologies of classification. The possibilities,
advantages and disadvantages of their use are also considered.

Keywords: internet technologies, cloud computing, internet service, virtual laboratory, webinar, web quest,
online platform, electronic textbooks, electronic library.
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Annotation. The changes taking place in modern society and the requirements of the time make
it a priority for professionals in any field to constantly update, improve and update their knowledge in
order to meet professional mobility. The only way to fulfill such tasks is self-improvement and
professional development of specialists. The article considers the methods of defining the concepts of
""continuing education”, "professional development", methods of improving the knowledge of adults and,
in particular, teachers as a special category of students, some aspects of the organization of professional
development of teachers in continuing education.

In addition, the authors try to explain the system of professional development for the teacher as a
key center of educational activity, which is continuously associated with practical professional activities.
The main purpose of the system of professional development is explained by the development of the
teacher as a person as a professional with a deep understanding of the socio-cultural and educational
situation.

In the article, the authors explain the basic principles of the system of multilevel training with its
main diagnostic, compensatory, cognitive, predictive, adaptive functions. It proves that the problems that
arise for advanced training courses can be achieved by improving the content and organizational forms of
the course. Undoubtedly, the literacy and competence of a modern teacher is characterized by the
effectiveness of professional development courses.

Keywords: system of continuing education, professional development, retraining, education,
teacher self-development.

Introduction. The people of the Republic of Kazakhstan also face the urgent task of
improving the education system in connection with the task of our independent country to
become one of the thirty most developed countries in the world.

Given the rapid changes in technology around the world, the world experience shows the
need for accelerated development of secondary education, which will ensure that future school
graduates receive an adequate education, actively adapt to economic and social life and
participate in further education [1].

In this context, the need to conduct the process of professional development of school
teachers in accordance with modern requirements comes first.

The process of professional development of school teachers can be considered as an
integral part of Kazakhstan's system of continuing education. Under the requirements of modern
education, this system considers the process of continuous development of personality, ie "a
process that lasts a lifetime for humanity and is aimed at the full disclosure of its intellectual,
moral and spiritual abilities.” This process also contributes to the self-development of teachers as
individuals, the improvement of knowledge, replacing the study and gaining experience in an
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institution specially equipped with social and practical activities in a professional environment

[2].

However, in recent years, scientists have found that the system of in-service training of
school teachers does not pay enough attention to the development of their independent research,
values and professional interests. As a result, the number of specialists who improve the quality
of school work will decrease.

Today, the task of improving the quality of schools in the Republic of Kazakhstan
requires the provision of highly qualified specialists. Thus, social change requires the solution of
some pressing issues of teacher training. In terms of updating the structure of general secondary
education and updating the content of education requires the creation of organizational and
methodological conditions for professional and pedagogical training of school teachers.

The analysis of the leading research and analytical sources on improving the professional
skills and competitiveness of school teachers allows us to identify a number of universal
strategies that are suitable for national education systems, regardless of their cultural, social and
other contexts. The quality of teacher training at the level of higher pedagogical education can be
considered in a number of aspects in the search and identification of ways to ensure the
effectiveness of the solution of the problem of professional development of school teachers or
self-improvement [3]. For example, the content of education, the teaching of specialized areas at
school or the provision of elective classes with modern requirements, the organization of
mentoring for young professionals, etc.

Materials and methods of research are scientific-theoretical and scientific-practical
research in the field of comparative pedagogy, the analysis and systematization of which is the
basis for the formulation of conclusions and recommendations. Training and retraining of
teachers of the school, creating conditions for their independent professional development is a
difficult task facing the education sector today.

According to domestic and world scientists, the system of professional development has
been unchanged for some time, stable, formed over several years. During the 30 years of
Kazakhstan's independence, measures to improve the qualifications of the education system have
highlighted the need to link the activities of teachers as individuals.

To do this, additional education organizations need to organize additional pedagogical
education through in-service training programs that provide teachers with new functional
responsibilities without acquiring a new specialty, increasing the level of professionalism and
competence [4].

On the basis of the state standard, new curricula have been developed to improve the
theoretical and methodological training of school teachers, and today it is a key document in the
professional development of teachers. This is addressed through a set of special disciplines that
make up the general education and professional level of teacher training. Curricula have several
key sections that make up the teacher training process. They:

1) basic disciplines;

2) additional educational programs.

Each of these sections has its own characteristics and all of them are aimed at ensuring
optimal teacher training.

The dynamics of the development of technology, information technology today is
focused on competency-based education. The essence of such education is that the requirements
for the level of training, not only the acquisition of knowledge, skills and abilities that differ
from each other in different areas, but also the need to form a holistic quality result in education.
The main form that allows graduates to be ready to quickly adapt to the new, innovative
requirements in a rapidly changing world - is directly related to the knowledge acquired at this
school.

Methodological training of school teachers to identify the tasks of teaching modern
subjects, to choose the best method of explaining the difficult areas of the school program, to
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understand the reasons for these difficulties; knowledge of the theoretical foundations of the
school course of the discipline; theoretical bases of methods; mastering teaching methods; be
able to use teaching methods, etc. directly related to competence. A methodologically competent
and constantly improving and self-improving specialist will be able to constantly master the
requirements of the time and convey it to the student in a clear and consistent manner. In
addition, the teacher must be very competent and proactive in choosing the appropriate textbook
for his subject from the many alternative textbooks and textbooks.

Today, information has become the main resource of civilization and has an innovative
character. Therefore, the school teacher in his professional activity should be the basis for the
formation of the student's versatility, using pedagogically based technologies in the educational
process. To do this, the teacher must systematically use the tools of pedagogical innovation as
methodological training. The first task of a modern teacher is to know the capabilities of
computers in their subject, to master the skills of managing the activities of students in
multimedia, display classes, to select and organize the necessary information from a large
stream, to use didactic and electronic materials, to speak a foreign language. considered.

One of the strategic directions of world education is to overcome the traditional style of
teaching and the transition to a new developing model of education that provides cognitive
activity, independent thinking of schoolchildren. A modern school teacher should act as a
coordinator, advisor, organizer of independent cognitive and creative activity of students. In
addition, the teacher should organize the educational process in such a way that students develop
their core competencies along with subject knowledge. The main focus in the design and conduct
of modern lessons is focused on the organization of independent cognitive activity of students.
At the same time, the student should be able to see and measure their progress, to feel free in any
activity. It can be assumed that a teacher who is constantly improving his skills and looking for
professional training will fully ensure the competence of the school.

Currently, the system of advanced training in the country is developing as a system of
additional education designed to update, deepen and improve previously acquired professional
knowledge, as well as to improve the quality of services of educators, meeting the educational
needs associated with their professional activities.

Many studies believe that the search for a new system of training, retraining and
advanced training of school teachers in the world is important, but there is no recommendation
on its content and form of organization, teaching methods [5].

The old traditional form of teacher training is being updated, ie new professional
development courses are being conducted, non-traditional forms of teaching are being formed,
special centers of professional development are being opened on the conceptual basis of a new
paradigm of personalized and individualized education [4]. At present, the multi-level structure
of professional development also provides a positive experience in the world practice [6].

This system includes important interrelated tasks, such as advanced training, retraining
and internships for adults. Professional development here requires continuous improvement of
teaching staff, school teachers throughout their careers, as well as the program of professional
development courses requires constant updating of current pedagogical experience and
achievements of pedagogical science with perspective development of the education system..

- The basis for solving the problems of professional development of school teachers in

the independent country is the fulfillment of the following tasks:

- - Non-compliance of quality indicators in modern education with the needs of society

in cultural education;

- - Lack of professional competence;

- - Lack of psychological and pedagogical competence, etc.

Addressing these issues highlights the need to use diagnostic, compensatory, cognitive,
predictive, adaptive functions in the professional development of school teachers.
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Research results and analysis. In accordance with the above tasks and requirements, a
new program of professional development of teachers in Kazakhstani schools has been
developed, implemented and began to work on certain changes. It is a continuous process and
covers the following issues:

1) Extracurricular activities (by subject content and assessment system).

2) Intra-school education (on teaching methods and technologies).

3) Read online.

Extracurricular in-service training is aimed at developing the professional skills and
competencies required of teachers by working on the updated educational content. The content
of the in-service training program includes acquaintance of students with the updated curriculum
and plans, assessment criteria and methods, new methods of teaching and learning. In recent
years, among the trainees of the advanced training course were subject teachers, school
principals and their deputies, specialists and methodologists of city and district education
departments.

And in-school training is the most effective and affordable way to improve the
professional skills of all school teachers. At the stage of implementation of the updated
educational content, the system of professional development should be as close as possible to the
school. This will allow teachers to achieve continuous professional development. To this end, the
Centers of Excellence in Kazakhstan have developed and introduced a number of in-school
professional development programs. He also trained a school coach to conduct this course.
During the in-school course program, teachers can test it in daily lessons. In addition to school
trainers, skill centers have trained regional and intra-school coordinators to introduce criteria-
based assessment. In each district and city of the country, in cooperation with the Department of
Education, support platforms (leading schools) have been identified to support the
implementation of the updated educational content. On the basis of these schools, teachers
receive advice, participate in training seminars and master classes. Another effective form of
schooling is mentoring. Experienced teachers can be supportive of their colleagues: they share
experiences with less experienced teachers, share their thoughts after the lesson, help their
colleagues to understand their experience, improve it and create a personal career path.

Online refresher courses are the most convenient form of self-study. This is done through
free webinars and online seminars on the subject and assessment system, as well as free
resources of methodical libraries.

Thus, the system of professional development of teachers is intertwined - the teacher
must be provided with all the knowledge and skills necessary for the implementation of the
updated content of education, understandable resources, and constant methodological support.
The only way to succeed in the process of implementing updated educational content is to
continuously improve the day-to-day work of teachers. It is clear that for this it is necessary to
devote time, energy and methodological resources to the professional development of teachers.

In addition, we will explain the main functions mentioned above:

1- Diagnostic function - to determine the ability, individual and psychological

characteristics and level of readiness;

2- Compensatory function - filling in the "gaps" that arise on the basis of gaps in the

initial knowledge;

3- Cognitive function - meeting the professionalism, independence and information needs

of the teacher as an individual function;

4- Predictive function - the development of creative potential, determining the readiness

of the teacher for professional and pedagogical activities;

5- Adaptive function - includes the development of a culture of information, self-

improvement, the formation of the ability to pre-design each action.

It is important that each teacher masters these functions as part of in-service training.
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According to many experts, the teacher begins to improve his professional skills in the
post-graduate period in the "system of professional development of educators.” Therefore, the
process of teacher training is constantly monitored by scientists [7].

The issue of professional development of school teachers allowed to reveal the essence of
the concepts of "qualification", "teacher training", "professional development".

In Europe, the concept of "qualification” means a set of theoretical and practical
knowledge and skills of technical and vocational education, analysis, initiative, communication

[8].

In Russia, the concept of "qualification” concludes with the notion of the degree and type
of vocational training, the ability of the employee, his knowledge, skills, ability to perform a
particular task, updating, supplementing and improving it in accordance with modern
requirements, while maintaining prior knowledge [8].

In this case, "qualification" is an indicator of a specialist's professional knowledge of the
world-class level of education. A specialist who has mastered this level must be able to easily
perform special tasks, to organize and plan their work, to use their knowledge in non-standard
situations. The concept of performance is a measure of a teacher's pedagogical skills. The results
of a teacher's professional development can be assessed in terms of his ability to master the latest
pedagogical technologies. The concept of "teacher training” is explained by the professional
competencies accumulated in the theory and practice of pedagogical sciences on the basis of
professional and pedagogical training of teachers aimed at forming important professional
qualities and on the basis of two whole processes called education and training at the university

[9].

The content of professional development in the courses is approved by a single
methodology, regardless of teacher training, teaching experience and the location of the course,
the type of training. After all, the plan of advanced training courses covers a wide range of
psychological and pedagogical sciences and methods of teaching individual subjects. Lectures,
seminars, workshops, problem discussions, conferences for the exchange of experiences, round
tables, etc. used in the learning process. consists of various forms and methods such as.

Conclusion. In conclusion, analyzing the education systems of the world's leading
schools, he noted that even though the education system is good, students in the first years of
school did not succeed in meeting teachers with inadequate qualifications, and in subsequent
years they do not have the opportunity to address them. indicated. Therefore, it is very important
for the school teacher to give priority to improving the quality of teaching. From this point of
view, professional development of teachers is focused on two aspects: teaching methods and
technologies, subject content and assessment system. At the same time, professional
development should be more broad and flexible, going beyond formal training (once every five
years), providing continuous training, accompanied by experience and mentoring.

Thus, the study and analysis of the current state of teacher training in the Republic of
Kazakhstan will determine the main directions and conditions for improving the training of
future teachers. Addressing a number of issues facing teachers could improve the quality of
teachers' education. training of a modern teacher with a certain integrated set of basic
professional competencies.
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Y3JIKCI3 BIUIIM BEPY )KYWECIHJETI'T MEKTEII MYFAJIIMIEPTHIH|
BUUIIKTLIITTH KOTEPY NPOLUECIHIH MAHBI3IbIJIBIF bI

bekerdaeBa A.9., TieHaroruka FEUTBIMIAPBIHBIH MarucTpi
MEKTeI-TUMHA3Us TUPEKTOPBIHBIH OCHiH/II OKBITY XKOHIHIETI OphIHOACAPHI
ApxabaeBa A.Il., MexTen-ruMHa3usi IUPEKTOPHI
9aimbeTtoB K.C., MekTen-TUMHA3HsI TUPEKTOPBIHBIH OKY iCl JKOHIH/ET1 OpbIHOACAPHI
BaiimaxanoBa J.M., MEKTENI-TUMHA3UACH JUPEKTOPBIHBIH OKY iCi )KOHIHJIET1 OpbIHOacapbl

"Kvizvln0poa obnvicbinsiy 0inim 6ackapmacet [llueni ayoanvl bovivinuia 6inim 66aiMIiHIY
"Ne45 Ax opoa mexkmen-eumHazuACsl" KOMMYHANIObIK MemieKemmix mekemeci. Kvizvliopoa K.,
Kaszaxcman Pecnybnuxacul

Anjaarna. 3aMaHayn Koramza OOJIBII )KaTKaH e3repicTep MeH yaKbIT TaJanTapbl Ke3 KeJIreH cana
MaMaH/JapbIH KOCiOM YTKBIPIBIKKA ColiKec OOyhI YIIiH OUTIMAEpiH YHEMI >KaHAPTHII, KETUIIPII KoHe
JKaHAPTHII OTHIPY/IbI OIPIiHIII Ke3eKTETi Macelie PETiHAe KOUBI OThIp. MyH/Iai MiHACTTEP i OPBIHIAY/IBIH
OipmeH Oip KOJBI — MaMaHIAPIBIH ©3iH-031 JKEeTUIAIpy MEH KociOM OULTIKTUIITIH apTThIpy OOJBIM
caHamagpl. Makamaga «y3mikci3 Oimim Oepy», «OITIKTLTIKTI apTTHIPY» YFBIMAAPBIH aHBIKTAY TACLImepi
KapacTBIPBUIBIN, EPEeceKTep/AiH JKOHe, aran aiTKaHaa, OuTiM alylbUIApAbIH EpeKIle KaTerOpHsIChI
peTiHAeri MyramiMaepiiH OimiM >keTinaepy omicTepi Oepinren, y3mikci3 OimiM Oepy xyHeciHgeri
MYFaTiMIep/IiH OUTIKTIIITIH apTTHIPYIBI YHBIMAACTHIPYIBIH KEHOiIp acIeKTiIepi KapacThIPBUIFaH.

CoHbIMEH KaTap, MakKajajga aBTOpjap OUTIKTUIIKTI apTThIPY JXKYHECIH MyFaliM YIIH OKYy ic-
OpEKEeTiHIH TOKIPHOEIiK KOCiON iC-opeKEeTTEPMEH KaIFaCThIPMAITbI TYpAe OalTaHBICHINT OTHIPATHIH HETi3r1
OPTANBIFEI PETiHAE TYCIHAIPYTE THIPBICKAH. BITIKTUTIKTI apTTHIPY )KYHECIHIH HETIi3r1 MaKcaThl MyFalliMHIH
TYJIFa PETiHAE SJIEYMETTIK-MO/ICHU XoHe TOPOMENIK KarJaiiibl TepeH TYCIHETiH KociOM MamaH peTiHzae
JaMyBIMEH TYCIHAIpiJIe/i.

Makanazia aBTopyiap Ker JIeHreii OUTIKTITIKTI apTThIpY >KYHECiHIH HeTi3ri NIPUHLIUITEPIH OHBIH
HET13Ti JUarHOCTUKAJBIK, KOMIICHCATOPIBIK, TAHBIMIBIK, OOIKaMIIBIK, OeHIMACTyIITiK (QyHKIUSIIaphI-
MEH TYCiHIipreH. BUTIKTLTIKTI apTTBIpy KypcTapbl YIIiH TYBIHJAN OTBIPFaH Macenenepii Ma3MYHJIBIK
JKOHE KYpPCThl YHBIMIACTHIPYIIBUIBIK (OpMaNapblH SKETULAIPY apKbUIBI KOJ JKETKi3yre OONaThIHBIH
Jonenaeiai. 3aMaHayu MyFaJliMHIH CayaTTBUIBIFBI MEH KY3BIPETTUIIr OUTIKTUIIKTI apTThIPy KypCTapbIHBIH
HOTIDKEJ KOPCETKIMITEPIMEH CUITATTANATHIHEI CO3CI3.

Kinm ce30ep: y30ixciz 6inim Oepy oicyiieci, Oinikminikmi apmmuipy, Kauma oaspiay, Oiiim
JHcemindipy, nedazoemuoly O3iH-03i OAMbIMYb.

3HAYEHHME INPOLHECCA NOBBIHNIEHUA KBAJIN®GUKAIINU INKOJBHBIX
YUYUTEJIEA B CACTEME HENIPEPBIBHOT'O OBPA3OBAHMS

Bexer6aeBa A.A., MarucTp negarornyeckux Hayk
3aMECTHTEJIb IUPEKTOPA MIKOJBI-TUMHA3HH 110 TPOPUIEHOMY 00yUYEHHUIO
ApxabaeBa A.Il., 1MpeKTOp WIKOJIBI-TUMHA3UN
AaumberoB K.C., 3amectutens aupexTopa 1no yueOHor padoTe MIKOJIBI-TUMHA3UN
Baiimaxanosa E.M., 3amMecTutens aupekTopa 1no yueOHo# paboTe HIKOIbI-TUMHA3HH.

«Omoen obpaszosanus llluenutickozo paiiona Ynpasnenus 0opazosanus Kvi3vi10pOuHcKoll
obracmu Kommynanonoe cocyoapcmeennoe yupesicoenue « Ak OpoOurHcKas WKOAA-eUMHA3ULY
2. Kvizvinopoa, Pecnybnuxa Kazaxcman

AnHoTanus. V3MeHeHUss W TpeOOBaHMS IPOUCXOIAININE B COBPEMEHHOM OOINECTBE CIIAlOT
MIEPBOOYEPETHON 3a/1adeil CIIeUAIUCTOB JIF000 00JIACTH MOCTOSSHHO OOHOBIISITH, COBEPIICHCTBOBATh U
aKTyaJIu3UpOBaTh CBOM 3HAHUS, 4YTOOBI COOTBETCTBOBATh MPO(ECCUOHATBHOH MOOMIBLHOCTH.
EnuHCTBEHHBIM CHIOCOOOM BBITIOJIHEHUS TaKUX 3aJ1a4 SBJISICTCS CaMOCOBEPIICHCTBOBAHUE M IOBBIIICHUE
KBaJIM(UKAILIMK CIICIHAIMCTOB. B cTaThe paccMOTPEHBI METOJIbI ONMPEACICHHS MOHATHI «HEIPEePhIBHOES
o0pa3oBaHHE», «IOBBIIICHUE KBATU(PUKAIUNY», METOIBl COBEPIICHCTBOBAHMS 3HAHHWN B3pPOCIBIX H, B
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YaCTHOCTH, TIEJJarorOB Kak OCO0ON KaTeropu OOYyJaromuXcsi, HEKOTOPBIE ACHEKTHl OpTraHU3aIliH
npo¢eCCHOHANTLHOTO PA3BUTHSI MEIaTOT0B B HEMPEPHIBHOM 00Pa30BaHHH.

Kpome Toro, aBTOpHI MBITAIOTCS OOBSICHUTH CUCTEMY TOBBINICHUS KBaIH(pPHUKAIMK TIeaarora Kak
KIIFOYCBOM IIEHTP OO0pa30BaTEILHON JEATCIILHOCTH, HEIPEPHIBHO CBSA3aHHBIA C IPAKTUYECKON
podeCCHOHATBEHON AeITeT,HOCTHI0. OCHOBHAS I1€Ih CHCTEMBI TIOBBITIICHHS KBATN(DHUKAITUN 00BSICHICTCS
Pa3BUTHEM IEJarora Kak JUIHOCTH U KaK MpodecCHoHalIa ¢ TITyOOKHM ITOHUMAaHHEM COITUOKYILTYPHOU U
00pa3oBaTeIbHON CUTYalKH.

B cTatbe aBTOpHI 0OBICHSIOT OCHOBHBIC TIPUHIIUIIBI CHCTEMBI MHOTOYPOBHEBOTO OOYUEHHS C €
OCHOBHBIMH  JIMaTHOCTHYECKHMH,  KOMIICHCATOPHBIMH,  KOTHHTHUBHBIMH,  IPOTHOCTHYECKHMHU,
aJanTalMOHHbIMKU (QYyHKIHSIMH. Joka3aHO, YTO TPOOJEMBI, BO3HUKAIOIIUE IMPH KypcaxX IOBBIIICHUS
KBaJTM(UKAIIUU, MOTYT OBITh PEIICHBI 32 CUYET COBEPIICHCTBOBAHUS COJEPKAHUS M OPraHU3AIMOHHBIX
dopm kypca. HecoMHEHHO, IpaMOTHOCTh M KOMIIETEHTHOCTh COBPEMEHHOTO YYHTEIS XapaKTepH3yeTcCs
3(()EKTUBHOCTHIO KYPCOB MOBBIIICHHS KBATU(UKALINH.

Knwouesvie cnosa: cucmema HenpepuligHo20 00paA3068aHus, NOGblUEHUE KEATUDUKAYUU,

nepenodeomoeka, 06pd3’06dHu€, camopaszeumue ydumeil.
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Annotation. The use of project-based learning technology in the educational process is the basis
for the development of intellectual abilities of students, the formation of critical and creative thinking, the
culture of communication, the ability to perform various social roles in interaction. The main purpose of
the project method is to facilitate the student's self-education in the performance of certain tasks aimed at
practical implementation or important tasks that require the addition of knowledge in each area. In
addition, during the implementation of the project, students develop their point of view and practice the
creation and evaluation of the finished product. The implementation of project-based learning technology
can be monitored in two aspects. The first aspect focuses on gathering information about the project
object, projecting processes and phenomena in certain situations, solving modern global problems, and
the second aspect plans the practical application of the data based on the collected information. The
article covers the methods and requirements of project management, matrices for assigning and
comparing responsibilities, and highlights the importance of design learning technology.

Keywords: project-based learning (PBL), project management, responsibility assignment
matrix (RACI), a priority of requirements, comparison matrix.

Introduction. Projects are intensive experiences that engage students in activities that are
interesting to them and important to the course of study. They can involve community members
and settings, and they often result in an exhibition or product for a real-world purpose or
audience. The typical project lasts for two to eight weeks. Project ideas can be developed by
teachers or students, either individually or in teams. They may also involve community members
as resource persons or mentors. Experiences outside the school building allow students to learn
about their community and the features that make it unique. Student choice is an important
aspect of project work. Usually, teachers either provide a list of possible topics for students to
choose from or have students submit topics for approval. Teachers provide the structure
necessary for student success by selecting specific learning goals; requiring students to prepare
an outline, design brief, proposal, or analysis before proceeding with the project, and establishing
timelines and milestones to guide student efforts. Six desirable features of project learning are
the authenticity of the problem and the intended product, academic rigor, applied learning that is
grounded in the context of life and work beyond school walls, active exploration by students,
adult connections that make adults and their work more visible to students, and assessment
practices that include the use of clear criteria and structured self-assessment. These features are
more fully described in the six A's of designingprojects [1]. Students involved in project learning
acquire and demonstrate new knowledge through activities such as

Collections - thematic or categorical assemblies of items;

Portfolios -evidence of mastery of a skill or content knowledge;

Designs - technology inventions or prototype solutions;

Research - projects demonstrations of the ability to design a study;

Plans or proposals - application of logical thinking, research, and time management
skills;
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Simulations - participation in experiences that imitate real-world experiences in a
controlled or virtual environment;

Construction - physical execution of a design;

Service - use or development of skills and talents through service to others (e.g., peer
tutors, homework helpers) [2].

Literature review. There are several ways that research on student characteristics in
project-based learning can be conducted. Researchers can be interested in the differential
appropriateness or effectiveness of PBL for different kinds of students. Alternatively, researchers
can attempt to alter PBL designs or features to adapt to (accommodate, remediate) student
characteristic variables.

Horan, Lavaroni, and Beldon (1996) observed Project-Based Learning classrooms at two
time periods during the year, once in the fall and once in the spring semester. On both occasions,
they compared the behavior of high ability to low ability PBL students in group problem-solving
activities. Observers looked at five critical thinking behaviors (synthesizing, forecasting,
producing, evaluating, and reflecting) and five social participation behaviors (working together,
initiating, managing, inter-group awareness, and inter-group initiating). Overall, high-ability
students engaged in the criterion social participation behaviors more than two and one-half times
as frequently as low-ability students in the four classes observed and engaged in critical thinking
behaviors almost 50% more frequently. The interesting finding, however, was that lower ability
students demonstrated the greatest gain in critical thinking and social participation behaviors, an
increase of 446% between the fall and spring observation, compared to an increase of 76% for
the high-ability students [3]. At the present stage, project-based learning is widely used in the
educational process as a means ofdeveloping students' cognitive skills, the ability to
independently construct knowledge, critical thinking (E.S.Polat), transferring a student to the
position of a subject of educational activity, developing his cognitive needs and motives
(D.G.Levites), developing communicative, personal, social and other abilities.

Material and methods of research. A projectisa set of activities, which is
characterized by some features that

— are related in an established way,

— aim to achieve the specified objectives,

— have a predefined time frame (fixed start and end dates).The project objectives should
be formulated in SMART terms:

Specific — well defined and formally explicit,

— Measurable — the goal must be measurable to determine if it has been achieved,

Achievable — there must be a motivation to complete the project,

Realistic — the current state of available resources should be sufficient,

Time-bound — from the beginning to the end [4].

Project management is a field of management that covers the application of knowledge, skills,
and tools to the given project to achieve assigned objectives in a finite time. The
general project development is defined by five essential stages.

1. Initiating,

2. Planning or designing (incl. scheduling and budgeting),

3. Production (or execution, implementation),

4. Monitoring and controlling of tasks required to achieve the objectives of the project,

5. Closing and reviewing [5].

Stages 2-4 are recurring and there are many iterations within a single project. It is quite common
that some stages are added, renamed, removed, or divided into more specific ones, so many
variations of these stages are widely used. Regarding the IT projects, there are additionally other
stages or sub-stages, separated with control points, e.g., analysis, system design, implementation,
testing, implementation in the user’s environment. Generally, the success of a project does not
correspond to the success of project management. If the project is completed accordingly to
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the established criteria including time, scope, and budget, then the project management is said to
be successful. For the successful implementation of the project, the responsibility assignment
matrix must be properly implemented [6].

Responsibility Assignment Matrix (also known as RACI) indicates the responsibility of team
members for carrying out project tasks. It helps explain roles and tasks in the organization
structure, where a detailed business plan is taken into account. The roles should be determined
after identifying the product deliverables [7]. Execution of the project following the assumptions,
within a given budget, is easier when the people involved in the activities know for which tasks,
they are responsible.The following table shows an example of the responsibility assignment
matrix and the sequence of actions performed as a result of the responsibility allocation.

Table 1 — Responsibility assignment matrix

RACI

PM

Specialist of
software and
robotics

Specialist of
3DS MAX

Professor of
computer
science

Client/serve
r analyst

Linguist

Creating a project

draft R ! A c

Creating a project

charter A R C I

Preparation of a
contract with a A I C R
client

Completing the
requirements

Website
development that
includes a database I R C A
with employees and
students

Creating a 3D
modulation and
animation in IT

development

Implementing Al in
E-learning

Creating Al
Assistants that
identifies learning
limitations

— Specialist of 3DS MAX is responsible for creating 3D modulation and animation in IT
development due to their knowledge and experience in that field.

— The linguist is accountable for creating Al Assistants that identify learning limitations
and is in charge of correct and accurate completion of tasks. The linguist is familiar with the
strengths and weaknesses of the project, so she can easily determine and solve problems
involving the learning limitations.

— The client/server analyst is a consultant for the implementation of the Al in E-learning.
Since two-way communication needs to be ensured between the responsible and consulted
person to avoid miscommunication in carrying out the tasks.
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— The project manager is informed about the work directed towards the website
development that includes a database with employees and students. The project manager is
aware of the right balance between the project scope and project milestones.

Results/discussion. Requirements can be prioritized taking many different aspects into
account. An aspect is a property or attribute of a project and its requirements that can be used to
prioritize requirements [8].

Table 2 — Priority of requirements

Requirement Priority Information

) o ) The system is required to operate continuously, but short down time is
Highavailability | Medium | expected to occur during operation. Minimum up time SLA of 99.9%.
The application can not be susceptible to attacks, both remote and
Security High Iocal.Th_e system_should be able to maintain bursts of DDo Sattacksand
automatically switch to backup servers.

A source that helps us get the necessary information and which has

Resource High
some usefulness.
. . . The purpose is to validate that each unit of the soft ware performs as
UnitTesting Medium designed and verify its correct ness.
ProcessReport Low Allows monitoring the work of a platform and the quality of courses.
Expert ) It is at echnique base dupona specificse to fcriteria and expertise that
Judgment Medium | has been acquired in aspecific knowledge area.

The feature that enables a system to continue operating properly in the
FaultTolerance | Medium | event of the failure of(orone or more faults within) some of its
components.

An information retrie valsystemde signed to help find information
stored on a computer system

SearchEngine Low

Table 3 — Comparison matrix

Resour Unit Process |Expert Fault Search
Availability | Security i i x
ce Testing Report |Judgment |Tolerance Engine
Highavailability X 1 0 1 0 1 0 1 4
Security 0 X 0 1 1 1 1 1 5
Resource 1 1 X 0 1 0 1 1 5
UnitTesting 1 0 0 X 1 1 1 0 4
ProcessReport 0 0 0 1 X 1 0 1 3
Expert
FaultTolerance 0 0 0 1 0 0
SearchEngine 0 0 0 0 1 1 0 X

The effectiveness of the project is determined by the following criteria:
— the significance and relevance of the problems put forward, the adequacy of their
studied topics;
135



— the correctness of the research methods used and the methods of processing the results
obtained,;

— the activity of each participant of the project following their capabilities;

— the collective nature of the decisions taken;

— the nature of communication and mutual assistance of project participants;

— the necessary and sufficient depth of penetration into the problem, attracting
knowledge from other fields;

— evidence-based decisions, the ability to argue their conclusions, conclusions;

— aesthetics of the design of the project results;

— ability to answer opponents' questions [9].

Importance of project-based learning in an educational institution:

- PBL and the use of technology enable students, teachers, and administrators to reach
out beyond the school building.

- Students become engaged builders of a new knowledge base and become active,
lifelong learners.

- PBL teaches children to take control of their learning, the first step as lifelong learners.

- contributes to the increase of personal confidence in each participant of project
training;

- Develops students' necessary social skills (sociability, ability to cooperate, listen and
hear the interlocutor);

- Provides a mechanism for the development of critical thinking of students, the ability
to find a way to solve the task;

- Develops students' research skills (identifying problems, collecting information from
literature, etc.), observation, the ability to build hypotheses, generalize, develop analytical
thinking [10].

Conclusion.Taking everything into account, project-based learning(PBL) is a student-
centered learning practice designed to teach concepts using real-world problems and challenges.
PBL is commonly used to develop critical thinking skills and produce high-quality, deeply
engaging classroom models and lesson plans.As students engage in deeper learning, teachers
hope that it becomes lifelong learning rather than temporary understanding that gets lost with
time. Teachers often use project-based learning to provide in-depth learning experiences for
student learning so that they can help students make the best strides in their education.

References:

[1] Fleming, Douglas.S. A teacher's Guide to Project-Based Learning. AEL, Inc., Charleston,
WV, 2002.

[2] John W. Thomas, Ph. D March, “A review of research on project-based learning”, 2000

[3] Patrik Berander and Anneliese Andrews, “All about requirement prioritization,” Springer

[4] Forcael, E., Gonzalez, V., Orozco, F., Opazo, A., Suazo, A.& Aranguiz, P. (2015).
Application of Problem-Based Learning to Teaching the Critical Path Method. Journal Of Professional
Issues. In Engineering Education and Practice, 141(3), 04014016

[5] Ritchhart, R., & Perkins, D. (2008). Making thinking visible. Educational Leadership, 65(5),
57-61

[6] Brophy, J.E. (2013). Motivating students to learn. New York: Routledge

[7] Durlak, J.A., Weissberg, R. P., & Pachan, M. (2010). A meta-analysis of after-school
programs that seek to promote personal and social skills in children and adolescents. American Journal of
Community Psychology, 45, 294-309

[8] Project Management Absolute Beginner's Guide 4th Edition is written by Greg Horine and
published by Que Publishing PTG

[9]Fundamentals of project management / Joseph Heagney.—4th ed.p. cm.Includes
bibliographical references and index.ISBN-13: 978-0-8144-1748-5

136



[10] Project Management: A Systems Approach to Planning, Scheduling, and Controllingby
Harold Kerzner

BLJIIM BEPY YMBIMJIAPBIH/IA JKOBAJAI OKBITY TEXHOJOTUSICHIH
KOJITAHY IbIH MAHBI3BI

Tiney6aii C.I1., nenaroruka reUIBIMAAPBIHBIH KAHIUIATHI
Caoutodek A.C., 2-Kypc MaruCTpaHThbI
Teney H.C., 2-Kypc MarucTpaHThl

Kopkxvim Ama amvinoasw Kvizviiopoa yrusepcumemi, Koiszviniopoa k., Kazaxkcman Pecnybauxacot

Anaarna. bimiMm Oepy ynzepcinae xo0Oajam OKBITY TEXHOJOTHACHIH KOJNJaHY OKYIIBIHBIH
3UATKEPIIK KaOIIeTTepiH JaMbITyFa, CBIHM JKOHE UIBIFAPMAIIBUIBIK OWNAyabl, KapbIM-KaThIHAC
MOJICHHETIH, OIpJIECKEH 1C-0pPEeKEeTTEe 9PTYPI JIEYMETTIK POJAepAl OphIHIAY KaOlIeTiH KalbINTacThIpyFa
Heri3 6onaapl. XKoba omiciH KonmaHyIbIH 0acThl MaKCaThl — TOKIPHUOE JKY31HIE OpbIHIAyFa OaFrbITTaIFaH
Oeinriyti Oip MIHISTTEPAlI HEMeEce 9p caja OOMWbIHINA OLTIMJIEPIH TOJNBIKTHIPY/BI Tajlall €TETIH MaHBI3JIbI
TarnceIpMalapIsl OpbIHAAY OapBICHIHIA OKYIIBIHBIH ©3/ITiHeH OUTiM aimybIHa Xarjail xacay. CoHbIMEH
Karap, jK00aHbI OpBIHAAY OaphICBIHIA OKYIIBIIAPIBIHO3IHAIK KO3Kapachl KAIBINTACKHIN, JalblH ©HIMII
JKacayFra JKOHEOHBI Oarayayra MalllblKTaHabl.KoOanam OKBITY TEXHOJIOTHSCHIHBIH KY3€re achIpbLIYbIH
€Ki acmeKkT OoWbIHINA OakplIayra Oojajubl. AJIFAaIlIKbl acleKT jXKOOAHBIH OOBEKTICI Typasibl akKmapar
JKUHayFa, Oenrinmi Oip >karmaimapna yaepic meH KyOBUIBICTHI jkoOanayra, Kasipri 3aMaHHBIH FajJaMIIbIK
MoceJieNiepiH HIelryre OaFpITTalica, ajd CeKIiHIII acleKT >KUHAJIFaH aknapaTtka cyieHe OTBIPHII,
MOIMETTEpIl ToXKIpuOe >KY3iHAEC KOJNJaHy MYMKIHIIKTEPiH »ocmapiaiabl. Makanana sxo0amapipl
Oackapy Tociiepi MeH TallalTapbl, >KayarnmKepUILTIKTI TaFalbIHOAy JKOHE CaJBICTBIPY MaTpHUIlaapbl
KaMTBLIBII, 5K00ajar OKBITY TeXHOJIOTHSCHIHBIH MAaHbBI3IbIIBIFBI KOPCETIITCH.

Kinm ce30ep: owcobasa mnecizoencen oxwimy (PBL), oicobanwt Oackapy, owcayankeputinikmi
magzativinoay mampuyacwvt (RACI), mananmapowiyy 6aceiMObLIbIEbL, CANLICIBIPY MAMPUYACHL.

BAKHOCTDB IPUMEHEHMUSA TEXHOJOI'MA TIPOEKTHOI'O OBYYEHMUSI B
OPI'AHM3ALMAX OBPA3OBAHMSA

Tuaey6aii C.111., kaunuaaT negarorudyecKux Hayk
Caourtoex A.C., MarucTpanr 2-kypca
Toaey H.C., maructpaHt 2-Kypca

Kwuizviiopournckuil ynusepcumem umenu Kopxvim Ama, 2. Kvizviiopoa, Pecnyonuxa Kaszaxcman

AnHoTanus. [IpuMeHeHHe TEXHOJOTMH NMPOEKTHOro O0ydeHHs B 00pa3oBaTEIHHOM Mpolecce
CIIy’)KUT OCHOBOHW JUISI pa3BUTHS WHTEIUIEKTYalbHBIX CIIOCOOHOCTEH ywamerocs, (HOpMHUpPOBaHUS
KPUTUYECKOTO M TBOPYECKOTO MBIIUICHHS, KYJIbTYpbl OOIIEHHS, YMEHHS BBINOJIHATH pa3IHMYHbIC
COLMAJIbHBIE POJI B COBMECTHOH zesiTebHOCTH. OCHOBHAS 11€7Tb IPUMEHEHHS METO/Ia IPOEKTA-CO3aHne
YCIIOBHH ISl caMOOOpa30BaHMsl YUE€HHKA MPU BBIIOJIHEHUH ONPENENICHHBIX 3ajad, HalpaBICHHBIX Ha
MPaKTUYECKOE BBIOJHEHUE, WJIM BAKHBIX 3aJaHWM, TPEOYIOIIMX TMOIONHEHUSI 3HAHWUU IO KXo
obmactu. Kpome Toro, B mporecce BBIIONHEHHS MpOEKTa y ydamuxcs (HopMHpyeTcs cOOCTBEHHOE
BUJICHHUE, TPHOOPETAIOTCS HABBIKH CO3/IaHHsI TOTOBOTO MPOAYKTA U €ro OLICHKU. Peanu3anns TeXHOIOTUU
MPOEKTHOTO O0YYEHUSI MOXKET KOHTPOJIMPOBATHCS B JBYX acriekrax. [IepBhlil aclieKT HarpaBlieH Ha cOop
uHpopMaIuKr 00 00BEKTe MPOEKTa, MPOSKTHPOBAHHUE MPOIEcca U SBICHUS B ONPE/CICHHBIX YCIOBUSIX,
peleHne ri1o0abHBIX MPOOJIEeM COBPEMEHHOCTH, a BTOPOW acHeKT, HCXOAs U3 coOpaHHOH MH(popManuy,
TUTAHUPYET BO3MOXKHOCTH TPAKTHYECKOTO HCIOJNB30BaHMS JaHHBIX. B cTarbe OCBEHmIeHbI MOIXOIbI H
TpeOOBaHUs K YIPABJICHUIO MTPOSKTAMH, MaTPHIIa HaA3HAYCHUsI OTBETCTBEHHOCTH M CPAaBHEHMs, MTOKa3aHa
BOXHOCTb TEXHOJIOTUH ITPOEKTHOTO 00yUCHHS.

Knwuesvie cnoea: npoexmnoe obyyenue (PBL), ynpaenenue npoexmamu, mampuya

omeemcmeennocmu (RACI), npuopumem mpeboganuil, mampuya cpasHeHusl
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Angarna. Makanana XuMusl IIoHI MyFalliMIepiH Haspiay/laFbl OpraHUKAIBIK XUMUS TIOHIH JKEeKe
TyIFara Oarapian OKBITYIBIH MOAENTI jkacanraH. Kasipri 3amaHFbl jKOFaphl OiTiM jkKac agamIbl ipremi
OimiMre TapTyra, Oojamak KociOM KbI3METIHIE MPAaKTUKANBIK JaFIbuIaplIbl AaMBITYyFa KOHE OHBI OMip
Oolibl OKyFa malibiHIayFa OarbITTanFad. Anmaija, Kasipri OiiM CTYyAEHTTIH eMipi MEeH KociOu e3iH-e31
aHBIKTayFa OarpITTaNIMaraH. bimiM Oepy mporecinae Tyirara OaFbITTalFaH TEXHOIOTHSIIAPAB KEIIeHI1
naijanaHy TYJIFQIbIK OJICYCTTi, aKbUI-OM OCJICCHIUIITIH JaMBITYIbl BIHTAJAHABIPYFa BIKIAT ETEl,
KOTHMTHUBTI  TPOIECTEPHAlI  «IiCKe KOCaJbl», OoJjlalllak MaMaHFa KaKeTTI  KY3BIPETTUTIKTEpIi
KaJIBINITACTBIPYFa BIKIMAN eTelil. YHHBEPCHTETTE JKeKe TyJIFara OarbITTaFaH OKBITY JKac MaMaHHBIH
KOCi0M KBI3METKE JKOHE KOCiOM KOFaMIACThIKKA aybIPTIAJIBIKCHI3 EHYIHE KOMEKTECE/I.

En angeiMeH, Kasipri skarmaija >KOFapbl OULTIM JKac CTYACHTTI ipreii OUTIMMEH TaHBICTBIPYFa
OarpITTaFaH (COHFBI JKBUIIAPBHl OYJl ayJUTOPHSUIBIK JKYMBICKAa KETETiH caraT CaHBIHBIH a3al0bIHA
0aliaHBICTBI CUPEK Ke3fece i), Oonamak Kocion KpI3METTe MPAaKTUKAJBIK JaFIbUIap sl JaMbITyFa jKOHE
onappl eMip OOHBI OKyFa NaiibiHnayra OarbITTanrad. Anaiiga, Kas3ipri OuniM Oepy CTyIEHTTIH OMipIliK
JKOHE KoCciOM ©3iH-031 aHBIKTayFa OaFbITTAIMaraHbIH aTal ©TKEH JKOH, COHBIMEH KaTap 013 OHBIH OlmiMIi
o3 OeTiHIIe urepyre o JaiblH eMec eKeHiH aiTyra MokOypMi3. Ocel Typrbiaa 0i3 op CTYIACHTTIH Oinim
JICHTeiiHe, OHBIH KBI3bIFYIIBUIBIFBIH apTHIPYFa COUKEC Kellyl MyMKiH OipHellle jKeKe TyJIFara OarbITTalFaH
Ointim Oepy omicTepiH KapacTHIPHII, apHAHBI MOZEII KYPAaCTBIP/BIK.

Kinm ce30ep. Bnym makcoHomMuscyl, Op2aHUKanblK Xumus, Kapoor KblWKbLIOAP®l, JHceKe myneasa
basvimmanzan okbimy 20ici, brym maxconomusacvinwiy Kadamoapbol.

Kipicne. XKorapbl neparorukanslk O0u1iM Oepy *KyHeCiHIH HETri3ri MiHIETI — KOFaMHBIH
MyFaJlIMJIEpTe JEreH KaKeTTUIINH KaHaFaTTaHIbIpy FaHa €eMeC, COHBIMEH Karap Kociou
KBI3METKE jkKapamIbl MaMaHIap bl canaibl qaspiay. EKiHII KaFbIHAH, MYFATIMHIH *KeKe 0achlH
KaJBINTACTBIPY MEKTENTEH OacTanajpl KOHE YHHBEPCHTETTE NAaMHJbI, COJaH KEHiH MEKTenTe
KYMBIC OapbIchiHaa xkeTinmaipineni [1]. benrini Gonranmail, ycTa3nblK KOFaMHBIH OJIEYMETTIK
KYPBUTBIMBIH/IA €PEKIIIe OPBIH ala/Ibl )KOHEe KOFaMIBIK KaThIHACTAP/IBIH TYTAC JKyHeciHe Kipesi.

KociOu malibIHOBIK KOHE ONEyMETTIK OENCeH/l TYJIFaHbl KaJbIITACTBIPY MaKcaTTapbl
ipreni O6u1iM Oepyal KoHE KociOM KbI3METTIH FhUIBIMHM HET13/I€piH TEPEH Urepyil MPaKTUKAIIBIK
JaFapliap MEH KaOuleTTepli KajbITaCThIpYMEH OipiKTipyAl KaMmTuibel. MyFamiMHIH JKeKe
OachbIHBIH JKaH-)KaKThl JaMybl OHBIH KOCIOM JalbIHABIFBIHBIH MAaKcaTbhl, HETri31 KOHE IIapThl
60sbIN TaObUIAJBI, COHBIMEH Oipre KociOM NalbIHABIK MIHAETTEpiH OHTAWIBI JKYy3€re achlpy
MYFaJIIMHIH JKeKe OaCBhIHBIH KaH-)KaKThl JaMYbIHA BIKITAT €TEe/I1.

byrinri Tagma Korapbl OKYy OPBIHIAAPBIHBIH abIHAA €Ki JKaKThl MIHAET TYp, OHBIH Op
OeJiiri ykcac KypaJgapMeH IIeNlyl MyMKIiH: KOciOM OaFbITTarbl >KOFApbl OUTIKTI OLTIMII
MaMaHJapbl, COHJai-aK FRUTBIMU-3EPTTEY KOHE FHUTBIMU-TIEIarOTUKAJIBIK KaJApJIapIbl Jaspiiay,
OyJ1 FRUIBIMHU OLTIM ally/ibl, FBUIBIMM QJIICTEP/I MEHIepYl jKoHEe KociOM Macenenepi menry iy
KyHeni Tocuin Tanan ereal. COHbIMEH, MarucTpaTtypa JAeHreiinae 0akaaaBpIblH Ky3bIpeTTUIIrH
KETUIMIPETIH HEeTi3ri (Kaimbl FBUIBIMH), HETI3T1 (QIeyMETTIK-)KEeKe) >KOHE apHalbl (KociOu
OarpITTaJFaH) Ky3blpeTTep OesiHenl.

Heri3ri (kanmbl FBUTBIMH): Ka3ipri TEOPHUSUIBIK KOHE SKCIEPUMEHTTIK FHUIBIMIAFbI
3epTTeyNepAiH HEFYPIIbIM ©3€KTl OaFbITTaphl Typallbl TYCIHIKTEPAIH 0Oybl; KOCIOM KbI3MET JKOHE
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TYJIFaapajblK KapbIM-KaThIHAC cajlaChlHAA IIeT TUIH epKiH MEHrepy; >KapaThUIbICTaHYIbIH
bunocopusANBIK  TYKBIpBIMIAMANIapblH  TYCIHY, FBUIBIMH  JYHHUETAHBIMIBI  O3IpJIeyJeri
KapaTbUIBICTaHy FHUIBIMIAPBIHBIH DPeJIi; TaHIalFaH calagarbl FHUIBIMHBIH JaMYbIHBIH HETi3Ti
Ke3eHJepl MEH 3aHJbUIBIKTapblH Oily, kaHa OaFbITTapIblH Taijga OONYbIHBIH OOBEKTHBTI
K@XETTUIIrH TYCiHY, ipreii FhUIBIMH YFBIMIAp MEH OJiCHAMAaJIbIK aCHEeKTUIep KyHeci Typabl
uaesap, FeUIBIMA TaHBIMHBIH (opMasiapbl MEH JJiCTEpl, OJap/IblH MaMaHHBIH KBl OLTiM
OepeTiH KociOu JasipibIFbIHIAFEl POJli; 3aMaHayd KOMIBIOTEPIIK TeXHoJorumsuapasl Oiry. Kes-
KEJITEeH KOCiOM KBI3METKE Ka)KETT1 HETI3r1 KY3BIPETTEp TE€3 O3TEePETIH dJIeMIET] KEeKe TYJIFaHbIH
KETICTIrIMEeH OalIaHbICTHI.

MamMaHHBIH 0a3aiblK (QJICYMETTIK-)KEKe) KY3bIpeTTepiHe: MeJaroruka cajachblHaa Kocion
Oarmapnay (QyHKOHsIIAp MEH KociOM MiHIETTEp KyHeciH Oulry, olapibl IIenry cCTpaTerdsuiapbl
MEH ToXipuOenepiH Oiny); ICKEpJiK KapbIM-KaTbIHAC HeEri3fepin Oury; kocibm camana
CTaHJAPTTHI eMecC IIeIiMIep KaObuiaai Oiry skaTa bl

KapbIM-KaTbiHAac narapliapblH MeHrepy. KociOu menarorukasnblk KbI3MET YIIIH KOFam
JaMybIHBIH Oenrimi Oip Ke3eHinae OimiM Oepy JKyleciHe KOWBUIATHIH TajanTapra CoWKec
KEJICTIHJIep HET13 OOJIBIN TaObLIa b,

ApHaiibl (kociOu OargapiaHfaH) KY3BIPETTEp: XUMUS CalachlHIA MPAKTHKAIBIK KYMBIC
TEOPUSCHI MEH JaFblIapblH MEHIEPY/i; FRUTBIMU KociOu ofeOueTTi Tanaai Oyl KaMTHIbL.

ApHaifbl Ky3bIpEeTTEp KOCIOM KBI3METTIH HAKTHI IMIOHIK (SIFHU XUMHUS [TOH1) HEMECE XUMUS
IIOHIHEH ThIC CaJlaChIHBIH €peKLIeNiriMeH aHblKTanaasl. Onap/asl Megaroruka cajachblHAa, OHbIH
INIHAe XUMUS TIOHI MyFaliMi peTiHJe HeTi3ri jKoHe 0a3alblK KY3BIPETTEpPIl Ky3ere achipy
peTiHze KapacTblpyFa 00Jajbl.

bi3niH OMBIMBI3IIA, OPraHUKAIBIK XHMHSA, OCIpece OpPraHMKaJIbIK CHHTE3 XHMHSHBIH
Kyperinae kaTelp. OCBl CHHTE3NIH HOTHXKENEpIHCI3 Ka3ipri ©epKeHUeT omip cype
QIMaNTHIHABIFPIHA KO3 KETKi3y YIIIH aifHalaHbI3Fa Kapay KETKUTIKTi. AaM eMipiHiH camachl
eJIJIerl OpraHMKaJblK XUMUSHBIH JKOHE OFaH HETI3/IeIreH OHEPKOCINTIH JaMyblHA TiKelen
OaiinmanpICThl. bi3re op Typii ocep €TeTiH Adpiiep KaXeT, TYPMBICTBIK XUMHUS OHIMAEP] JKoHe
aybUIIIApYaIIbUIBIK 3HSHKECTEpPIMEH Kypecy Kypajaapbl jkoHe T.0. Kaxer. bisre optypii
KacuerTepl Oap IUIACTUKANBIK Maccaiap, MaTepuasaap, >KYH MEH >KIO€KTI ajJIMacThIpaTbiH
TAIIBIKTAp KaKeT, al Oy YLIIH CHHTE31 OpraHuKaJblK XMMHUKTEp allKaH peaklusiIapra
HET137eJIreH MOHOMepJiep KaxkeT. bisre OosfblTap KaXkeT, OJapblH 9p TYpPJl KOJIJAHBLTYbI
O1371H oneMzIl >KapKbIH >KOHE TYpJai-TycTi ereni. bisre epT ceHuipy Kypangapbl Kaxer,
aliHasagarbl OakplIaychl3 00ybl MYMKIH Cypamnblil anaTTapiaH cakray yuuiH. bisre kem Hopce
KaXeT, J)KOHE KYH CalblH XMUMHUAJBIK KOCBUIBICTAp ©T€ MaHbI3Abl OONbIN Keneni. bipak ocbl
OPTYPJIUIIKTIH HEri3lHAE ajJaMfa KaKeT jKaHa 3aTTap MEH MaTepualJaplblH Maiia OGoiybiH
KaMTaMachl3 €TeTiH MOJIEKyJlaJdap/AblH CHUHTe31 jkaThlp. OchUIallia OpraHUKaJblK XUMHSHBIH
eMipiMi3/ieT] MaHbI3IbUIBIFBIH KOPEMI3.

OpraHuKanblK XMMUSHBI TIOH PETIHJAE €HTi3y eTe MaHbI3Abl pein aTkapaisl. Cebebi
OpTaHUKAJIBIK XUMHSI OMIpIMI3JIe TEK Malaibl )KaFbIHAH FaHA KOJIJJAHBUIMAM/IbI, COHBIMEH Oipre
Kel Jkaraiiapia 3usTHABUIBIFBL 1a 6ap. OchlaapAbiH OapibIFbIH OLTIM alyIibl 0Ty YIIiH apHaiibl
Oy YJIKeH XUMUS FBhUIBIMBIHBIH Oip Typl apHaiibl MoH peTiHae eHal. OpraHuKanblK XUMUSHbI
KETIK MEHIepreH ajaMm MeAaror, XMMUK-OpraHuK, XUMHUK-UHKEHEp, XMMUK-Ta00paHT, XUMHUK-
TEXHOJIOT, (papMareBT, FaibiM OoJia anajabl. SIFHU, OPTaHUKAIBIK XUMHES KO caajbl IOHICPIiH
Oipi OoMBIN TaOBLIA B,

OpraHuKanblK XUMHAS TIOHIH OKBITY/Ia JKEKEe TYJIFara OarbITTaaFaH OKBITY TEXHOJOTHSCHI
KapKbIHIBI JaMy/aa. OUTKEH1 OpraHUKAIbIK XUMHUS TEK Oip OaFrbITThl KaMThIMaraH/IbIKTaH, OCHI
TEXHOJIOTHS OLTIM aJIyIIbIHBIH ©31He YHaraH OarbIThIH TEPEHIPEK MEHTepil, KalFaH OarbITTapbl
031 KaJlaraH JEHrelJe MEHrepil LIbIFyblHA KepeMeT MYMKIHIIK TyabIpaabl. Kammbl skeke
TYIFara OarbITTAFAH OKBITY TEXHOJOTHSACH OULTIM aTyIIBIHBIH KBI3BIFYIIBUIBIFBIHA, OHBIH
[IBIFAPMAIIBUTBIK JaMybIHA HET13/Ie]ITeH, OHBIH CYOBEKTUBTLIIT OipiHIII OpBIHFA KONBII OKBITY
Oombin TaObuTaAbl. bonamak XUMHS MMOHI MyFaJlIMIEPIH OKBITY/a, OHBIH 1IIIHAE OPTaHUKAJIbIK
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XUMUS TIOHIH JKeKe TYJIFara Oarmapiam OKbITYy OJICIH KOJNAaHy OYJl »Kac MaMaHHBIH TeK
KiTanTarbel OepreH OuTiMII Oepe alaThlH eMec, COHbIMEH Oipre ajjblHa KEeNreH OKYIIbLIAPIbl
XUMHS TIOHIHE KBI3BIFYIIBUIBIFBIH apTThIpa ajaThlH OUTIM aJblll IIbIFAa AJATHIHBIHA KEMUIIIK
OepeTiH oJIic aen aiTyra 00Jabl.

Ocpl opaiifa, *eke TyiFara OarbITTaJFaH OKBITY JETeHIMI3 — OallaHbIH CYOBEKTHBTI
TOXKIPUOCCIHIH O31HIK EPEeKIIeTiri MEH ©31H-631 TaHUTHIH, OajdaHbIH CYOBEKTHUBTI TKipubeci

HETI31HJe TMEJaroruKaiblK BIKIMAd KACAUTBIH CTYIACHT — CYOBEKTIHIH epeKIIeNiKTepiH
AHBIKTAWTBIH OKBITY JICT TYCIHIJICI].
Tynrara OaFpITTaiFaH OKBITY — OYJ1 OKBITYABl YHWBIMIACTBIPYABIH TACLT, OHBIH

OapbIChIHIA CTYJISHTTEPAIH MYMKIHIIKTEPl €CKEpPIIil, OJapAblH JKeKe MYMKIHIIKTEPIH JaMBITY
YIIiH KQKETTI JKaraainap xacanasisi [2].

Makcarka xety ymiiH JXTBO TtexHukaceiH KoyimaHaMmblH. OHBIH HETi31HE MbIHAIAP
JKaTaJipl.

. 1C-OpEKET YIIIH KOJIAHJIbI axyall TYFbI3Yy TaObIC KaFIalblH KAJIBIITACTBIPY;

. OKY MaTepHajbl MEH OHBI YChIHY/IA OLTiM amyIIBIHBIH TYIFAIBIK TOXipuOeci MeH
epEeKILIEeTIKTEePiH ecKepy;

. TaIChIPMAIAPABIH OPTYPJIi ICHICHITIK CHITATHI,

. OKYy MaTepuajblH TaHJay MEH OpbIHAayAa TaHJay MYMKIH/ITiH Oepy;

. OKY 9pEKeTTEpiH 9PTYpIIi KapbIM-KaThIHAC HETI37epiHAe KYPY;

. UIBIFAPMAIIBUTBIK, OSICEHIUTIKTEPiH KOJAAI OThIPY.

Keke Tysirara OargapiaaHFaH OKBITY-YHPETY JKaFaaiaap/ el OacIIbUIBIKKA aTaMbIH:

. ©3EKTEHAIPY

. MOCeIeNeHAIPY

. HIOFBIPJIAHIBIPY

. MOJICTIBACY

. pedaexcus

KonganaTelH TamcelpManapbiM amiblK JKOHE IIBIFAPMAIIBUIBIK TYPHEri, Oaramalsl
TarncelpMalap, JeHr eIk Tarceipmanap.
JKysere aceIpy *KonaapbiM:

. TynFanblK MaHbI3/IbI MAaKcaTTap KOI0;

. CryneHTTepMeH jKeKe Aapa, TONTHIK, YKBIMIBIK dKYMBIC TYPJIEPiH YKBIMIACTHIPY;

. O3iHAiK memiM KalbUinayna, IIbIFapMallbUIBIKICH aifHajacyna, Ma3MyHJIbI
TaHJayJa epKiHJIK KEeHICTIT1H KYpY;

. XKy™mbic jxacay YIIIH KOJaiyipl axyand TYFbI3y, Oip-OipiHe TYCIHICTIK, Koiaaay
KOpCeTy;

. O3iHe JIereH CeHIMIUTIKTI apTThIpyFa, MOCeNeH] TaJlKbplJaMail OTHIPHII IIENIyre, o3

OpeKeTi YIIIiH jkayan oepyre Oayiy.

HotmxkenikTi aHbIKTay >KoJgapbIM: Oaiikay, ©31HAIK Tanjnay, e3iHik Oaranay. HotmxkeHi
OipHeIlIe acheKTie KapacThIpy JKeKe OKY MIHE3JIEMECIHIH JWHAMHUKACKI, OKYIIbLIAPIbIH
Oarayapbl €cenKke ajJblHFaH TYJIFajIbIK, TONTHIK MiHE3/1eMeNIepiHiH JUHaMUKachl. MiHe3iemenep/i
CaJIBICTBIPY (CTYJCHT, OKBITYIIIbBI). BilliM amyIIbIHBIH AaMy aiiMarbIHBIH MOJICTIIH Oenriiey.

Ocpbl cumaTTap/bl Heri3re ajga OTBHIPBIN JKEKe TyJFara OarJapiiaHFaH OKBITY ojicTeMeci
HETI31H/Ie OpraHUKaIbIK XUMHS IOHIHEH OKBITY Moeli skacanasl (1-Kecre).

3epTTey MaTepuanaapbl MeH JdicTepi. 3epTTey Moceneci OOMBIHINA MCUXOJIOTUSIIBIK-
MearOTUKAIBIK 9JICONETTEep Il Tanuay, Kyheney KOHe Tajjay, XUMHUsS MYFaJlIMIHIH TeIaroru-
KaJIBIK KbI3METIH PETTEHTIH HOPMATUBTIK KY>KaTTap, XKaJIbl ’KOHE jKeKe IMITMPHUKAIIBIK 9IICTEP.

3epTTey HOTHIKeci. 3epTTeyliep HOTHXKECIHJE >KOFaphl XHMHS-TIEarOrHMKaibIK Ou1iM
Oepyleri Heri3ri ipreii MOH pETIHAE OpraHUKAJIbIK XHMHUSHBI JKeKe TyJIFara Oarjaprar
OKBITY/IBIH O/IICTEMENIK JKYHECIHIH TYXbIpbIMIaMallblK MOl ’kacaiabl. byl Mozaens yur
KYPBUIBIMJIBIK OJIOKTaH TYpajbl: Ma3MYH/bI-MaKCaTThl, MPOLEIYpPAIbIK >XoHE KpUTEepHaIbl-
Oaranay. ¥ CBIHBUIFAH TYKBIPBIMIAMAJIBIK MOJIENB/IIH Ma3MyHBI MBIHAJIAP/IBI KAMTHIBIL:

140



1-Kecte — 7Keke Ty/arara OarbITTAJIFaH OKBITY Heri3iHJe OPraHMKAJIBIK XHMMHS
NMOHIHEH OKBITY MO eJi

Makxkcatsl

XuMusl IoHI MyFaTiMIepiH Aaspiiaydarbl OpraHUKalbIK XUMUS MIOHIH JKeKe TyJiFara Oargapian
OKBITYABIH MOJISJIIH jKacay

MoTHuBanusUIbIK, KOMIIOHEHTI

e bomamak XuMUs TOHI MYFaJIiMIiHIH KOCIOM calachlHIA CTAaHOAPTTHI eMec IenIiMaep
KaObUIAal almyblH KaJbIITaCTHIPY;

e  OpraHuKaIbIK XUMHUsl OOMBIHIIA KBI3BIFYIIBUIBIFBIH apTTHIPY KYpaJAapblH JaibIHIaY;

e  XWMUS NOHI MyFaliMiHIH OKYIIBUIAPBIHBIH OiNIM JEHIeiiH KOTepy YIIiH XKeKe TYJIFara
Oarapian OKbITY 9[ICTEPiH KOJIaHa alyblH KaMTaMachl3 eTy;

e Keke Ttymrara Oarmapman OKBITYOBIH MAaHBI3ABUIBIFBIH TYCiHY (OLTiM  amymibi-
CyOBEKTICiH KaJBINTACTRIPYA)

MaSM¥HILLIK-MaKCﬂTTI>I 0JI0K

OprasuKaibIK XMMUSHBIH YCTaHATBIH 9/IICTEMEITIK Heri31

XKeke Tynrara OarnapiaHfaH OKBITY TEXHOJOTHSUIAPBI, OJIapibl 9pOip CTYIEHTTIH KalileTiHe
Kapail KoJ/IaHy.

OpraHuKaNbIK XUMHSHBI OKBITY/1a KOJIJAHBIIATHIH )KEKE TYJIFara OarbITTalFaH YCTaHbIMIA
OKBITYIBIH THIMZI 9JTicTepi
|

Jenreitmix Otipig Hurerpa- TomnThIK JKobansIk
[IpobGemanpik ) .
OKbITY oici TarcepMaap TEXHOJIO- THUBTI TEX- KYMBIC anic
y TEXHOJIOTHSCHI THsLTaphI HOJIOTUS-
nap

BiniM anymbuapiiH OKy ic-opeKeTTepiH YHBIMAAcThIpy hopManapsl: JKeke, :x00abIK,
TONTHIK, NPOOJIEMANIBIK, HHTETPAIMsUIaHFaH JIJPICTep, JIA00PATOPHSUIBIK KYMBICTap

[Iporneccyannbix 610K

Binim canachkiH apTTHIPY/IBIH THATHOCTHUKAIBIK KOPCETKIMITEPI:
OiTiM amyIIbIIap IbIH KaHa MaTePUAIIbI UTePYi, IIOHTe JeTeH KbI3bIFYIIBUIBIKTHIH apTYHI,
O31H/IIK JKYMBIC KaOlJIETiHIH JaMybI

Kyrinerin HoTmxe:
o Keke tysrara Oarjapian OKbITa ajaThlH OoJjallak XHMHUS TIIOHI MYFaIiMiHIH
JANBIHBIFBIHBIH KAJIBIITACYHI;
e OpraHuKanblK XWUMHUS TIOHIHEH OUTIM  amymbiapAbslH XUMHS TIOHIH  OKyJa
KBI3BIFYIIBUTBIFBIH aPTThIPA ANMATHIH THIMJII OIiCTIH TaHIATYbI;
e BiniM anynipuiap/ia moH/IK )KOHE METAOHIK KY3ipETTUIIKTEPiHIH KB TACYhI

Kpurepuanasi-oaranay
0J10TBI

- OLTIM anymbuIapAa KaJlbIITacaThlH KY3bIpeTTep Kyhecl — Heri3ri (KOcINTiK MakcaTTap
KOIO, OJIapAbl IIely SKOJJapblH TaHAay »JkoHe T. ©0.); 0azanblk (IegarorukaibiK
TEXHOJIOTHSIIAPAbI, dICTEMENEep/ii, OKBITYIBIH HHHOBAIUSUIBIK TOCUIIEPIH KOJIIaHy *KoHE T. 0.);
MOHAIK-apHailbl (OpraHUKaNbIK XUMHSHBIH HET13T1 TYCIHIKTEPiH, 3aHJapbl MEH TeOopUsUIapblH
MEHTepY; OpPraHUKaIbIK XUMHUSHBIH JKaTTHIFyJapbl MEH MocelesepiH mielie Oiry, OpraHuKalbIK
KOCBUTBICTAP/Ibl JKIKTEY, OJIAap/bIH alyaH TYPJUIITiHIH ce0enTepiH, TOMOJIOTHUIBIK KaTapiapabl,
OpraHUKAaJIBIK KOCBUIBICTAP KJIACTAPBIHBIH HOMEHKIIATYPAachl MEH M30MEPHUSICHIH, KYPBUIBIMIBIK
EpeKIIeTIKTEPIH, TAOUFH KO3Aepl MEH ally oAICTEPiH, (PU3UKAIIBIK KOHE XUMUSIIBIK KaCUETTEPIH,
KOJIJIaHBLTYy Calachl MEH MaHBI3/Ibl OKUIAEPIH KOHE T. 0.); MOHMIK-oAicTeMeNIK (Gonamak xumust
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MOHI MYFaNiMIiHIH KOciOM camachlHIa CTaHAAPTTBI €MeC INelIiMIep KaObUImall alyblH KaJbIITAaCTBIPY,
OpTraHHUKAJIBIK XHUMMHA OolibIHIIIa KBI3BIFYIIBUTBIFBIH  apPTTHIPY KYpalJapblH NalbIHIAY, XHMHUS TIOHI
MYFaJIIMiHIH OKYIIBUIAPBIHBIH OLTIM JCHIeHiH KoTepy VIIiH jKeKe TYIFara Oarmapiiam OKBITY OHICTEpiH KOJAaHa
AIyBIH KaMTaMachl3 €Ty, JKeKe TyJIFara Oarmapiian OKBITYABIH MaHBI3IBUIBIFBIH TYCiHY (OLTIM axymibI-cyOBEKTICiH
KaJBINTacThIpy/ia)) KY3BbIPETTED;

- OpraHuKajiblK XHUMHSIHBl OKBITYy/la KOJIJAHBLIATHIH JKEKe TyJIFara OaFbITTalIFaH
OKBITYJIBIH THIMI 9icTepi KipicTipiareH (mpoOieManblK OKBITY 9IiCTeMeCi, JICHICHIIIK
TarcplpMaiap TEXHOJIOTHSICHI, OMBIH TEXHOJIOTHSUIAPhl, HHTETPATUBTI TEXHOJIOTUSIAP, TONTHIK
YKYMBIC, )KOOAJIBIK 9JIIC).

- OUriM  aJdymbUIapABIH OKY KBI3METIHIH  KOMIIOHEHTTEpPlI OKYy KBI3METIHIH
KOMIIOHCHTTEPIHEH (KOHCTPYKTHBTI, YUBIMIACTBIPYIIBUIBIK, 3€pTTEy, KOMMYHHUKATHBTIK,
OakpL1ay-0Oaranay) Typabl.

3epTTey HOTHIKEJIEPi :KIHE 0JIapAbl TAITKBLIAY. by 3epTTeyIiH MaKcaThl — XUMHSI TTOHI
MYFaliMepiH Aaspiaylarbl OPraHUKAIbIK XUMHS TOHIH JKEeKe TyJIFara Oargapiiall OKBITYIbIH
MOJIEIIH Kacay; OoJjamak MamMaHaapsl Aaspiay OapbIChIHAA OepiIreH MOAETbIIH THIMILTIr
MeH MEepPCHEeKTUBTUIINH JoeNiey.

N. XymaramueBa, M. KycaitbinoB, 3. A#mTxkanoBanblH Web of Science 3eprrepy
WHTepHET-TuIaTGopMackiHa kapusuiaraH «TysFanbIK-Oaraapibl  OiTiM  Oepy  JKaraalbIHIaFbl
KYMBICKa Myraiimzaepai gaspiaay typaiasDy (. Jumagalieva, M. Kussainova & Z. Aitjanova
(2014). About Teacher Training for the Work in the Conditions of Personality-oriented
Education) makanaceima Kasipri Oigim Oepy kyieciHe jKeke TyJIFara OaFbITTalfaH OKBITY/IbI
TEOPUSJIBIK  JKOHE  OJICHAMANIBIK TYCIHY JKOHE MPAKTHKAIBIK €HTI3Y  CTpPaTerwsuibIK
OachIMIbIKTapabIH  Oipi Oosbim TaObUTagel. By skypri3uireH 3eprreyie HCHXOJOTHSUIBIK-
MEeAarorMKaNblK FhUIBIMAA Ka3ipri yakpITTa Oyl MoceNeHl MICIIyAiH TYXKbIPbIMIaMAaIbIK
TOCUIZEpiHIH KeH CIeKTpi 0ap eKeHiH aiTyra MYMKIiHIIK Oepexmi. Amaiija, GapibIFbIHA OpTaK
HOopce - OLTiM allyIIbIHBIH TYJIFa PETiH/E KaJbIITAaCybl, OHBIH TOJBIK OKYbl MEH Jamybl YIIiH
KaXETTI JKarjaiap kacay. 3epTTey KeKe TyJirara OarbITTalFraH OKBITY/BI JKY3€re achIpy, erep
OKBITY OKBITYIIBIJIAD MEH CTYISHTTEepIiH OJapIbsl JaMbITyFa OaFbITTalfaH OipJecKeH OKY-
TaHBIMJIBIK 1C-OPEKETI PETIHJAE >KOCMapiiaHca, MYMKIH OOJajbl JEreH alFaliKbl OOKamIbl
pactazsi [3, 4, 5].

3abonotrauii B.®., Cnobonsuiok N.1O., Mucnunka H.A. «['yMaHUTapJIbIK CHIHBINTApA
bu3MKaHbl  OKBITY  TPOIECIHAEC  BeO-TEXHOJOTUSIIApAbl  KOJNJAHYIABIH  AMIAKTUKAIBIK
MYMKIHJIKTEp1» MaKajlachlHAa (PU3MKAHBI OKBITy/a OUTIM  alyImibUIapIblH SMOLIKUOHAIIBI
KaObUIayFa CYHEHE OTBIPHIN, >KapKbIH, ocepii OelHenepAl KoJiJaHa OTBHIPHIN JKOHE JKaHa
OYBIHHBIH JHUIAKTUKAIBIK KYPAIJIApPbIH KOJIJaHa OTBIPBINT OKBITY YCBHIHBUIAIBL. OCBl MaKaTaHbI
MBICaJl peTiHe Kaparl COJ 9/1iCTi OPTraHUKAIBIK XUMHUSIIa KOJJIaHY KaFbIH KapaCThIPIBIM.

Makanana ¢usuka T1oHI OOWBIHIIA OKY TPOLECIH MOJEPHHU3ALUSIAY MACceNeci
KapacThIPbUIa/Ibl, OYJ1 Ka3ipri 3aMaHFbl XKOHE JKeKe TYJIFara OaFbpITTalIFaH TOCUIIIH TalanTapblHa
OaitlaHbICTE. MUJIBIH OH KapThl MAPBIHBIH YCTEMIITiHE OaIaHBICTBI TYMAHHTAPJIBIK CHIHBITT
OKYIIBUIAPBIHBIH ~aKMapaTThl KaObUIgay epeKIIeNiKTepi KapacThpbUiaibl. [ yMaHUTapIbIK
CBIHBINITapJa (U3MKA IIOHIH SMOIMOHAIIBI KaObUIIayFa CYHEHE OTBIPHIN, JXapKbIH, dCepIIi
OeifHenepi KOJIJaHA OTBIPBIN KOHE KaHAa OYBIHHBIH AUIAKTUKAIBIK KypajJapblH KOJJaHa
OTBIPBIN OKBITY YChIHBbUIA/BI. bimiM Oepy mporieciHae KosjgaHyra OojlaThIH KE€H TapajiraH BeO-
OarJapiaHFaH TEXHOJOTHsIApFa MIONy kacanabl. DU3MKAHBIH KaHA OYBIHBIHBIH JUIAKTHKAIBIK
KYpaJIJIapblH Kacay YIIiH Heri3ri GyHKIIMOHAIIBIK CHUMAaTTaMallapbl KENTIPIITEH KOHE OJIapablH
MYMKIHJIIKTEpl aHBIKTaJFaH. 3epTTey HEri3iHAe TyMaHUTAPJBIK CTYACHTTEPAiH (PHU3UKACHIH
OKBITYZIa KOJJaHyFa apHajFaH €H KOJaWiIbl KbI3BMETTEp MEH BeO-KOCHIMINAIAp KOPCETUITeH.
binimai kaiitanay, OeKiTy >koHe ©31H-031 Tekcepy MakcaTbiHaa LearningApps sxoHe Study Stack
BEO-KOCBHIMIIIATAPBIH, «CO3 OWITTapbl» JKOHE JKaJl KapTallapblH TaiianaHy YCHIHBUIIBL
cayanHamaHbl yibpIMAacTelpy yumiH — Kahoot cepBuci! ¢usukanbik KyObUIbICTAp MEH
IpoLecTepll TaHy >XKoHE TYCIHAIpYy narapuiapelH Tekcepy — EdPuzzle. LearningApps BeO-
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KOCBIMIIIAChIHAH KeJleci MIa0JIoHIap CUITATTallFaH: TaHay, 06y, «KYNThI Taby» jKOHE «CaHIBIK
CBI3bIK» TYMAHUTAPJBIK OaFbITTaFbl CTYACHTTEp YINiH (U3KKa OOWBIHINA JTUIAKTHKAIBIK
TaTChIpMaap/ibl Kacay YIIiH €H KOsl O0IbIT TaObUIa bl

Study Stack Be6-kocbMIIachiHAarsl «dDien-kapTa» TanchlpMachIHBIH MOH1 YCHIHBLIFaH.
Kahoot Kp3MeTiHZE XYMBIC iCTEy epeKLIeNiKTepi CHIaTTajlFaH! cayajqHaMma >KYprizyre oHe
OKYIIBLIApIbIH OLTIMIH Tekcepyre apHainFraH. Ou3uka cabakTapblHIa «CO3 OYITTAphIH» KOJIAaHY
MYMKiHIIKTepi ambuiael. JKajg KapramapslH KYpPYABIH HETI3Ti  epexenepi KeNTipiireH.
uH(porpaduka KpI3METTEP1 HET131HE OKY MaKCaThIMEH KacalfaH TallChpMalapAblH MbICAJIIaphbl
YCHIHBLIFaH [6, 7].

CamaroBa [I. xapusnaran «Keke Tyirara OarbITTalfaH OKbITY TEXHOJIOTHUSIIAPHI JKOHE
OHBIH FBUIBIMH-IMIAKTUKAJIBIK HETi3/iepl KOHTEKCTIHAer cabakThl Tangay» (Lesson Analysis in
the Context of Personality-Oriented Learning Technologies and its Scientific Didactic Basis)
MaKaJIaChIHJA JKEKE TYJIFara OarbITTalfaH OKBITYABIH Ma3MyHbl MEH MOHI, COHBIMEH KaTap
cabaKThl TaJJay Macenenepi KapacThIpbLIaibl.

Tynrara OarpITTalFaH OKBITY JETEHIMI3 — OMJIay MEH 9PEKET €Ty CTpaTEeTHsIIapblH ecKepe
OTBIPBIN, OKYIIBIHBIH J>KEKe OachlH, cHUIarraMaiapbl MeH KaOilertepiH nambiTy. Ocbl
MYMKIHIIKTEpII KaMTaMachl3 €T¢ aJaThlH OUTIM Keke OuTiM jen atamansl. bimim Oepymid Oy
TYp1 OKYIIBUIAPABIH TOYEJCI3/iK, OacTaMalIblIABIK JKOHE JKayalmKepIIiIiK CUIKThl KAaCUETTEPiH,
COHJIali-aK TOyeJICi3, MIBIFapMAIIbLIBIK XKOHE CHIHU Oiiay KaOUIeTTepiH JaMBITyFa BIKITA €TeIi.
OcpiHpait O6utiM Oepyal YHMBIMAACTBIpFaH Ke3/le OKBITYIIbUIap op OuTiM anymibiFa OaphIHINIA
JKaKbIHIAYBl, OHBIH KeKe OachlH KYpMETTeyi )KoHe ojlapra ceHyi kepek. COHbIMEH KaTap, JKeKe
OKy TIpOIECiHE KATBICYIIbLIAp, SIFHU OUIIM amylmIbIHBIH MYFadiMMEH KapbIM-KaTbIHACHI,
OKYIIBIHBIH OKYIIBIMEH KapbIM-KAaThIHACHI, OKYIIBIHBIH TOIIIEH KapbIM-KATBIHACHI JKOHE JKEKe
JamMybl YIIiH KOJIAWJbl MEAarorMKalblK OpTa Kypy KaKeTTimiriH Oinmipeni. bym oxky opracsl
OKYIIBIHBIH MYMKIiHJiKTepiHe Oeitimaenrenin Ounaipeni. OHbIH aiiTyblHIIA, Oi1iM Oepy opTachl,
NEeAaroruKablK SKaFdainap, OKbITY MeH TopOueneyaiH OyKil Tpoleci OKYIIBIHBIH JKeKe
KaOiIeTTepiH Ky3ere achlpy/bl, OHBIH KaOiIeTTEepiH JaMbITY/AbI, KeKe OachlH OalbITYyAbI, Oy
MEH Oli-epiciH GalbITyIbl KaMTHIbI [8].

AoGnprazueBa H.K., Kommomanmuea X.O 3eprreren «OKbITynarbl >KEKe TYJIFara
OarnapiaHfaH OKBITYIBIH pelli» TaKbIPbIOBIHAAFbl MaKalachblHAA TYJIFAHBIH KOIIOACIIbUIBIK
KacuerTepi  0ap  HIBIFApMalIbUIBIK,  TOYEJNCI3,  IbIFapMalllbUIbIK,  ,EJICEHAl  TYJIFaHbl
KaJBITACTRIPYAFbl TYJIFaFa OarbITTadFaH OKBITYIBIH POJi MEH MaHBI3bl KapacThIPBLIAIbI.
Tynrara OaFpITTaIFAaH OKBITY WHHOBALMSCHIHBIH TEOPHSUIBIK HETI3ZEPiH JaMBITYy, OKBITYIBIH
JKaHa MOJIEJIBIEPIH JKacay MeJarorukaiblK OuliM Oepy >KyieciHIeri MHHOBAIUSUIBIK OaFbITKa
aiHanapl. llemaror meH OUTIM aNmyImIBIHBIH POJIIH KalTa Kapay ,UliM Oepyleri TyjFara
OarpITTaNFaH TOCUIAIH HEri3ri uaesichl Oonbin Tabblmaabl. JKeke-ic-opekeTke Ke3Kapac Ke3iHje
MyFaliM MEH OKYIIbIHBIH opeKkeTi es3repeni. bimiM OepyaiH 3amMaHayd Ie1aroruKalibIK
TEXHOJIOTUSUIapbl OUTIM  almylmibUIapMeH OipJecKeH KbI3METTI YHBIMIACThIpyFa OaFbITTalFaH.
Kana memarorukanblK TEXHOJIOTHSUIAPABI, TOCUIAEPAl KOJAaHy OUTIM — alylIbLIapabliH
OeNCeH/IITH, MBIFAPMAIIBLUTBIK KaOITETTepiH KaIbIITACTBIPYFa BIKIAJ €Te/i, OapFa TaHJaFraH
Oonaliak MaMaHIbIFBIHBIH Y3/1K MaMaHbl O0TyFa YMTBITYIa KeMeK KepceTei. biutiM amymbHbIH
JTapaJIbIFbl, OHbI KAJIBINTACTHIPY, TaMBITY YIIiH O11iM Oepy MekeMeci TapanblHaH Me1aroruKajbIK
KarJainapapiH OapiblK TYpJiepiH jkacay OuliM Oepy IpOLECiHAE KeKe TyjFara OarbITTalFaH
TOCUIIIH HET13T1 MPUHIUITEPi 00BN TadbuIaab! [9].

AxmetoB M.A. xapusnarad «XUMUSHBI TyJIFara OarbpITTalIFaH OKbITY/AAa OKYIIbLIApbIH
TaHBIMJIBIK OEJICEHIUTITIH AaMBITY» MOHOTPadUICHIH KapacThIpabiM. MoHOTpadusiga XUMUSHBI
KEKe TyIFara OaFbITTaiFaH OKBITYy/AAa OUTIM amylIbUIapblH TaHBIMABIK OCJICEHIUITIHIH AamMy
Mmocesieci 3eprrenesi. TaHbIMIBIK OEJICEHIUNIKTI TaMBITy JKafFlaiIapblHBIH PeJIiH/e MbIHaJIap
KapacThIpbUIAABI: OUTIM adylIbUIapAblH TAHBIMIBIK OCJICEHIUTIK JCHTEHIHE, TONTHIK KOHE KEKe
OenrinepiHe OalIaHBICTBI XUMHUSHBI OKBITY OJICTEpiH OHTAWIAHIBIPY; OUTIM amylIbUIapbIH
KaHa CTHJIBACPI MEH TaHBIMJBIK CTpAaTETHsUIApbIH peduiekcusuiay JKoHe aimy. TaHBIMIBIK
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OCNCeHAUTIKTI JaMBITYABIH YChIHBUIFaH Mojaeni @Denmepanasl MeMIICKeTTIK Oimim  Oepy
CTAaHJAPTHIHBIH TaJanTapblHA COWKEC TYJEKTIH OUIM allyFa JKOHE ©31H-631 JIaMbITyFa
JAWBIH/IBIFBIH KaJIbIITaCcThIpYFa OarpiTTanran [10].

KopsbIThiHabL. XKoFapbl XUMUSA-TIEAArOTMKAJIBIK O11iM Oepyae XUMHUS MTOHI MYFaTiMIEPiH
Jaspiiayarbl OPraHUKAIBIK XUMUS TIOHIH KEeKe TyJIFara Oaraapiian OKbITYIbIH MOIEII JKaca Ibl.
YCBhIHBUIFAaH MOJENBAI OoJjamaK XHUMHUS MYFaIIMIEpiH JalbIlHIAyJa OPTraHUKAIBIK XUMHS
KYpPCBIH OKBITYZa KOMEKIIl Kypajl peTiHe KoJaanyra 0onaabl. ¥ CHIHBUIFAH MOJETh KOMETiMeH
OpraHUKAJIBIK XWMHUS TOHI OOWBIHIIA OTKI3UICTIH cabaKTapJarbl THIMI1 OOJBIIT €MEeNTeNIeTiH
OKBITY  TEXHOJIOTHSUIAPHl  KApPaCTBIPBUIFAH. ©Op  OKBITY  TEXHOJOTHSCBIHBIH  ©3IHIIK
epeKIIeniKTepiHe OalaHbICTBI OAPJIBIFEI OIp/Iel OapJIbIK TaKbIPHIIIKA COMKEC KEeJIMEYl MYMKIH.
Amnaiina, MyFalmiMHIH OLUTIKTiTITiHE OalIaHBICTBI OCHI OKBITY OJICTEpi apKbLIbI JKEKE TYJIFara
Oafrmapiaii OThIpa OKBITHIIN, OLTIM aIyIIbUIAP/IBIH OPTAaHUKAIIBIK MIOHTE JICTEH KbI3BIFYIIBUIBIFbIH,
OJIap/IbIH IIBIFAPMAIIBUIBIK 13/ICHICTEPiHIH apTybIHA, XKeKe CYOBEKTIIIK KaOlIeTTepiHiH 1aMybIHa
BIKITAJ Jkacayra Oomajnel. JKeke TysiFara OaFbITTAIFaH OKBITY MOJENI Oojiamiak MamaHIapiblH
OisiM Oepy carmachlH jKaKcapTazbl IETeH CEHIMIIEMI3.
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MOJEJIb TUYHOCTHO-OPHEHTHPOBAHHOI'O OBYYEHMSI OPTAHUYECKOM
XUMHUUH B NIOAT'OTOBKE YUUTEJIEU XUMUUN

KakcpuibikoBa I'.2K., kaHIMIaT XUMUYECKUX HAYK, aCCOIUMPOBAHHBIN Tpodeccop
CeiiiixanoBa B.E., MarucTpant nenaroruyeckux Hayk

Kaszaxckui nayuonanvrwitl ynusepcumem umeru anv-Papabu, e. Armamol, Pecnybnuxa
Kazaxcman

AHHOTauuss. B cratee paspaboraHa Mopenb JIMYHOCTHO-OPUEHTHPOBAHHOIO OOy4YeHHS
OpPraHUYECKOW XMMHUU B MOATOTOBKE yuHuTenel xumuu. CoBpeMEeHHOE BhIcIIee 00pa30oBaHUE HAIIPABICHO
Ha BOBJICUCHHE MOJIOJIOTO 4YeJoBeKa B (pyHIaMEHTaNbHBIC 3HAHMS, PAa3BUTHE MPAKTHYECKUX HABBIKOB
Oyaymieii mpodhecCHOHATBHON NESITEIBHOCTH M IMOJrOTOBKY €ro K OOYYEHHIO Ha MPOTSDKEHHH BCEH
xu3Hu. OJHAKO COBpEMEHHOE 00pa3oBaHHE HE OPHEHTHPOBAHO Ha JKU3Hb M NPOQECCHOHAIBHOE
camoonpesesieHue cTyeHTa. KoMIiekcHoe UCTI0Ib30BaHNEe JIMYHOCTHO-OPUEHTHPOBAHHBIX TEXHOIOTUN
B 00pa3oBaTeNbHOM TPOIECCE CIIOCOOCTBYET CTUMYJIMPOBAHHIO PAa3BHTHUSI JTMYHOCTHOTO MOTEHIIHMANA,
YMCTBEHHOH AaKTHBHOCTH, <«3aIlyCKaeT» KOTHUTUBHBIE MPOLECCH], CIOCOOCTBYeT (HOPMHUPOBAHUIO
KOMIIETCHIIMH, HEOOXOAMMBIX OynylieMy creuuanucty. JIMUHOCTHO-OpHEeHTHPOBaHHOE OOYy4YeHHEe B
VHUBEPCUTETE  TIOMOTaeT  MOJOAOMY  CHEHUAIMCTY  0e300J€3HEHHO  WHTETPUPOBATHCS B
npo¢eCcCHOHANBHYIO AEATENIEHOCTh U PO(ecCHOHaTBHOE COOOIIECTBO.

[Ipexne Bcero, B COBPEMEHHBIX YCJIOBUSAX BBICIIEE OOpa3oBaHHME HANPAaBICHO Ha MPUOOIICHHE
MOJIOJZIOTO CTYJICHTa K (pyHJaMEHTaJIbHBIM 3HAHUSM (B MOCIETHHE TOJBI 3TO MPOUCXOAUT PEIKO U3-32
COKpaIlleHHs KOJIMYEeCTBa YacoB, 3aTPAaYMBAEMbIX Ha ayJWTOPHYIO paboTy), HA pa3BHTHE MPAKTHYECKHX
HaBBIKOB B Oyayie npodeccHOHaIbHON NEsTeIbHOCTH U MOATOTOBKY MX K 0O0YYEHHUIO Ha MPOTSHKEHUH
Bcel ku3HU. OJHAKO ClIeyeT OTMETUTh, YTO COBPEMEHHOE 00pa30BaHUE HE HAIIPABIEHO HA KU3HEHHOE
U npodeccHoHAILHOE CaMOoOoIpe/ieNieHne CTyIeHTa, 0ojee TOro, Mbl BBIHY)KJCHBI KOHCTaTHPOBATh, YTO
OH €elle HE TOTOB K CaMOCTOSITEIbHOMY YCBOGHHMIO 3HAaHMHA. B 3TOM KOHTEKCTE MBI PaccMOTPEIH
HECKOJIbKO JINYHOCTHO-OPHEHTHPOBAHHBIX METO/I0B 00YyUEHHS, KOTOPhIE MOTYT COOTBETCTBOBAThH YPOBHIO
3HAHWW KaX/I0TO CTY/ICHTA, €r0 3aMHTEPECOBAHHOCTH M COCTaBWIIN CHEIHAIBHYIO MOJIENb.

Knwuesvie cnosa. Taxconomus bnyma, opeanuveckas xumus, KapOOHOBble KUCIOMUL,
JUYHOCMHO-0PUESHMUPOBAHNBII MEMOO 00YYeHUsl, wiacu maxcoHomuu brnyma.

MODEL OF INDIVIDUAL-ORIENTED TEACHING OF ORGANIC CHEMISTRY IN
THE TRAINING OF CHEMISTRY TEACHERS

Zhaksylykova G.Zh., candidate of chemical sciences, associate professor
Seilkhanova B. E., master's student of pedagogical sciences

Kazakh National University named after al-Farabi, Almaty city, Republic of Kazakhstan
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Annotation. In the article, a model of individual-oriented teaching of organic chemistry in the
training of chemistry teachers is developed. Modern higher education is aimed at involving a young
person in fundamental education, developing practical skills in future professional activities and preparing
them for lifelong learning. However, modern education is not focused on the student's life and
professional self-determination. The integrated use of personality-oriented technologies in the educational
process contributes to stimulating the development of personal potential, mental activity, «activates»
cognitive processes, contributes to the formation of competencies necessary for a future specialist.
Individual-oriented training at the university helps a young specialist to integrate painlessly into
professional activities and the professional community.

First of all, in modern conditions, higher education is aimed at introducing a young student to
basic education (in recent years, this is rare due to a decrease in the number of hours spent on classroom
work), developing practical skills in future professional activities and preparing them for lifelong
learning. However, it should be noted that modern education is not aimed at the student's life and
professional self-determination, and we are also forced to say that he is not yet ready to master knowledge
on his own. In this context, we have considered and compiled a special model of several personality-
oriented educational methods that may correspond to the level of education of each student, the increase
in their interest.

Keywords. Bloom's taxonomy, organic chemistry, carboxylic acids, personality-oriented teaching
method, Bloom's taxonomy steps
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Angarna. Kazakcrangarsl syexxainapaplH ke O0ysl elIiH JaMy KapKbIHBIMEH TYCIHmipiien.
CoH/IBIKTaH a3pOBOK3aJZapFa JCTeH KAKETTUNK apThill Kenemai. Ka3zakcTaH MoOJEHH JKOHE 1CKEpITK
camapiap YIIiH Jie TapThIM/bl, COHIBIKTaH 0acKa KeJiK TypJepiHe KaparaHa YIIaKTap/bl )KaKChl KOPETiH
TypuCTepIi KyaHa KaObuTmaiimpl. Oyexkail — e3iHe oye KOHIBIPYIBI, 9ye BOK3AJIIBI, 9ye JKYKTepiH
KaObulgay MeH Oepyni, oye TachiMajblHa KbI3MET KOpCETYyIi KOHE OChl MaKCaTKa JKeTyJe KaKeTTi
KOHJIBIPFBIIAPABI, 9ye MePCOHalbl MEH 0acKa J1a >KYMBICIIBUIAPAH TYPAThIH KEIlIeH.

Oyexkall MHCCHSCH — KAyITCI3MIKTIH 3aMaHayd XaJbIKapallblK CTaHAapTTapblHA JKOHE CEPBUC
camachlHa COMKECTITiHAE ONEeMIIK KOIIKTIK JXyiere WHTETpalusiiay, XajJbIKThIH oye TachIMallbl MEH
KBI3METIHE CYPaHBICTHI KaHAFaTTaHABIPY.

DJEKTPOHBIK TEXHUKAHBI aBTOMATTAHJBIPY OHE KCHIHEH KOJIaHy TYpU3M CAJaChIHIA ©3€KTI
Mocenere alHalbIl  OTBIP. OKCKYPCHSUIBIK JKOHE MOJCHU-CAYBIKTBIPY KBIBMETTEPIH KepceTy/e
OpHaJIaCTHIPY MEH KOJIiK KypalJapblH KyaTThl KOMIBIOTEPIIK KYHECIH KYpY, TYpU3M cajachblHa >KaHa
TEXHOJIOTHSUIAPJBl CHIIPY, CamapJblH MYKIHIITIHIH JKOHE aKMaparbl, €1 MEH aiMaKThlH TYpPHUCTIK
MOTCHIMSUTBIHBIH, 00JTybl — HHTETPALUSUIAHFAH YACPIiCACPAiH aMYyHhI.

Kinmix  ce3dep: asmomammanowipy, aKnapammoul  Jcyuenep,  Malimemmep  KOpbl,
bazoapramanay, ayexcau, 00vekmini-6asblmmangan 6a20apiamanay.

Kipicne. 3amanayn oye KOMIAHUACHIHBIH aHAIUTHKAIBIK OOJIMiHIH KIITTIK MIHAETI dye
peCTepIHIH aJIIbIH ala CaHblH OLTy KOMIAHUS pEeCypCTapblH pallMOHaJIbl TapaTyFa MYMKIHJIK
Oepeni. MyHpmaii cascaT KIMEHT KaKETTUIIKTEPIH TOJIBIKTAll ©TeyiHIH apKachlHIa KOMIaHUS
PEUTHHTICIHIH apTyblHA OKEJIJ1.

Oyexail — eTe KypAenl >XyWe, OHbIH OacTbl MIHAETI KIMEHTTEpPre camajibl KbI3MET
KOpPCEeTY, OJI JKOJAyIIbUIap MEH JKYKTepIl TachbIMajiay, YIIy BIHFAMJIBUIBIFBIH JKaKcapTyFa
OaFpITTaNIFaH KbI3METTEP/Il KepceTyAeH Typaisl. OcbutapMeH Oipre 6acka J1a MiHJIETTep KaTapblH
KaMTaMachl3 €Ty KaXKeT, OJapFa Kajljay MeH IepCOHaNT €HOEK aKbIChl, KOHIBIPFBIHBI KAKCHI
KaJbITa YCTay, JKOHJEY, dye KayilCI3JirH KaMmTamachl3 €Ty, YIIy KecTeJepiH Kypy >KoHe
e3repTy, OWJIETTEep/Al aJlbIlll KO0 MEH caTy >kKoHe T.0. skaranbl. Kolblmran MIHAETTEPl THIM/II
HIeNTy YLIH KOCIMOPBIHHBIH  YHBIMIACTBIPBUIFAH KYPBUIBIMBI ~ KeJeciiell  KYpBUIBIMJBIK
OesiMIepACH TYpaIbl:

- TaChIMAJIJIbl YHBIMIIACTHIPY KbI3METI,;

- Jye KayiInci3AiriHiH KbI3MeTI;

- 9ye KOHYBIHBIH KbI3METI;

-ylryza i37ey jkoHe anaTThIK — KYTKapy KbI3MeTi;

- YIIYJIBIH 3JIEKTPIIK-KAPBIKTHIK TEXHUKAJIBIK KAMTAaMAachI3 €TUTy KbI3METi;

- YIIYABIH Jkep OeTiHJer! ITYypMaHIbIK KAMTaMachl3 €Ty KbI3METI;

- OHJIIPICTIK-UCTIETYEPIIIK KbI3METI,;

- apHalbl KOIKTIK KbI3METI;

- XKBUTY TEXHUKAJIBIK JKOHE CAHUTAPIIBI-TEXHUKAIBIK KAMTaMachl3 €Ty KbI3METI;

- eH1ipicTi OacKapyAblH aBTOMAaTTaHIbIPbUIFaH yiieci 0eiMi.

Matepuaniap MeH dictep. 3amMaHayH dyexXaiJIbIH *KYMBICHI OHJIIPICTIK KoHE OU3Hec-
yAepicTepii aBTOMATTaHIBIPYChI3 MYMKIH emec. CebOell oyexait — YJIKEH >KOHE KypJemi xKyile,
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KapamaiblM MOJENJI KapacThlpambl3, OHJA HETi31 YIIaKTap, YIIKBIIITAp, *OJayIIbUulap MEH
KYKTEpi O0Jca, anr OaimaHbIcTap — pelicTep MEH KYK Kypambl 00y1aibl. AKIapaTThIK YAepicTep/Ii
AaBTOMATTAHIBIPY MAaKCaThl — JKYMBICIIBUIAPABIH €HOCK OHAIPICTUIINT MEH THIMAUIIH apTThIpy,
aKnapaTTblK ©HIM MEH KbI3MET CalachlH JKAKCapTy, MaiiJajaHyIIbIHBIH CEPBHCI MEH >KeZIel
KbI3MET KOPCETUIyiH apTThIpy. ABTOMaTH3alMsiay €cenTey TEXHHKAChl KYpalJapblH >KOHE
KaKETTI OarmapiamMalbIK jka0IbIKTay bl aiigaianyra Herizaeneni [2].

AKMapatrThIK yAepicTepii aBTOMaTH3alMsIayAbIH HET13T1 MiHAETTepi:

1) mectypmi akmaparThlK YAEpiCTep MEH aMmaljapibl OpblHAAyla €HOEK LIbIFbIHBIH
KBICKapTYy;

2) amangapasl 00JIaBIpMaY;

3) aknapaTThbl OHJIey MEH KaiiTa TYpJeHAIpy YAepiCTEPiH KeaenaeTy;

4) CTaCTUCTHKANBIK TalJaylbl >JKYPridy MYKIHIIKTEpIH KEHEHTy JKOHE ecCeNTIK
aKMapaTThIH HAKTBUIBIFBIH JKaKCapTy;

5) malijanaHymbulapFa KbI3MET KOPCETUIYIIH JKeJell )KOHEe canajblK JeHIeHiH apTThIpy;

6) I9CTYPIIi TEXHOJIOTHSIIAP SIEMEHTTEPiH MOACPHHU3AIMAIAY HEMECE TOJIBIKTAM
aybICTBIPY;

7) aKnapaTThIH KeH alMacy MYMKIHAITIH )KEHUIAETY, MHTETPALUsIFa COMKEC KOPIIOPAaTHBTI
KoHe Oacka J1a xobanapra KaTbICy *oHe T.0 ABTOMATTaHAbIPBIIFaH Kyiie — OyJ1 aBTOMaTH3aLMs
KYpaJJIapbIHBIH KeIIeHI MEH OHBIH KbI3METIHIH NMEpCOHAJIBIHAH TYPATBIH JKYH€E, 0J OpHATBUIFaH
(GyHKUUSIApABIH ABTOMATTAH/BIPbUIFAH TEXHOJOTMSUIAPbIH JKYpri3edi. ABTOMATTaHAbIPBLIFaH
Kyle MeKeMeHiH e3apa OailllaHBICKaH calajapbIHBIH KHUBIHBI )KOHE aBTOMAaTH3AIMsIay KbI3METi
KYpaJJlapbIHbIH KUBIHBI, OJ1 KbI3METTIH op TYpl OOWBIHIIA aBTOMATaTHIBIPBUIFAH (DYHKIUSHBI
KYprizeai. ABTOMAaTTaHIBIPBUIFAH KXYHE OPTYPJIUIri aKmaparThiK jKyieaep OOJbI TaObLIabl,
OHBIH HET13I1 MaKcaThl COMKec cypaHbIcTap OOMBIHIIA aKHmapaTThl Oepy >KOHE THUIMII 131ey/l,
CaKTayabl KAMTaMachI3 €TYy.

AKIaparThIK KyHenep — KOHBUIFAaH MaKcaTKa JKeTyJe akKIapaTThl CaKTay, OHICY MKOHE
HIBIFApy YIIH KOJJAaHBUIATBIH KYpalaap, diCTep, MePCOHAIIBIH 03apa OaliIaHbICKaH KHUBIHBI.

Hotwxenep MeH Tankpuiay. MyHZa aBTOMAaTTaHIBIPbUIFAH aKHapaTThIK KyHenep
aKmapaTTaHy, MEXaHU3M, TEXHOJIOTHS aliMarbIH/Ia TYTHIHYIIBIFA aKIapaTThl CakTay, OHIeY, 131ey
XKoHe OepyiH THIMJI Kypasbl OOJbIl TaObLIaAbl. ABTOMATTaH/IBIPBUIFAH aKMapaTThIK Kylenep
aKraparrapibl JKMHAY, €Hr13y, cakray, 137ey >oHE TapaTbUIybIHBIH (DYHKIHMOHAJJBIK 1K1
KYHECIHIH KUBIHBIH Oepei. JlepekTepiH )KuHay *KoHe €HI13y ylaepicTepi MIHIETTI eMec, cebeOi
ABTOMATTaH/BIPBUIFAH aKMAPATTHIK KYHWeaepaiH (YHKIIMOHAIIaHYbl YIIIH KaXeTTl aKmapaTThIH
69pi MaiMeTTep KOPBIHBIH KypaMbIHIa Oonaasl [S].

ManiMerTep KOpBI TYCIHIT PETIH/AE 9/1€TTe KapacThIphUIFaH MOHAIK aiiMaKTa oOBbEKTiIep
JKaFaalbl MEH OJIapJbIH KaThIHACTapblH OCHHENeNTIH aKnapaTTapAblH aTaysibl *KHUbIHbI aJbIHA/IbI.
Moanimertep Kopsl — Oyn  kecrenepaeri OIpTeKTI aKmapaTTap[blH OpHalacy >KHUbIHBI,
KapacThIpbUIATBIH MOHJIK aiiMakTa OOBKTIAEp JKaFjailbl MeH OJapJblH KaThIHACTAPhI
OelfHeNneHeTIH aknapaTTapAblH aray >KUbIHTBIFBL. Momimertep KopbeiHIa MKBX apkbuibt
aKmapaTThIK ylepictep 6acKapbliabl.

MonimMerTep KOPBIHBIH JKHBIHBIH o/€TTE€ MoJjiMeTTep OaHki Jen artaiasl. MyHna
MoJliMeTTep OaHKi MAJIIMETTEP KOPBIHBIH JIOTUKANIBIK 5KOHE TaKbIPHINTHIK KUBIHBIH Oepei [4].

ABTOMAaTTaHIBIPBUIFAH aKmaparThiK kyiemep (Automated information system, AIS) —
OyJ1 ManiMeTTep MEH aKmapaTTap/bl caKTay MeH Oackapy YIIIH apHalFaH OarnapiamMaliblK KoHe
anmaparThlK  KypajlgapAblH, ajl COHbIMEH Oipre eHJIpICTI ecenTeyNepAiH >KUbIHBL
ABTOMAaTTaHJBIPBUIFAH AKMAPATTHIK JKYyHeNnep/iH Heri3ri MakcaThbl MaiajaHyIIbUIapIbIH Kol
CaHBIHBIH  aKMapaTThIK CYPAHBICTAPBIH  TOJBIKTAl KaHAaFaTTAHIBIPY YIIIH  apHaJFaH
CypaHbICTapFa COMKeC aKMapaTThIH THIMII 13711yl MeH OepilyiH caKkTay jKoHE KaMTaMachl3 eTy.
AKnapaTThIK YIepicTep/l aBTOMaTH3alusIayAblH HEri3ri MpUHUIUOTEpIHE MbIHAIAp >KaTajbl:
CEHIMJILIIT, HKEM/ILIIT], KayINCi3airi, CTaHaapTKa COUKECTIr.

ABTOMAaTTaHIBIPBUIFaH aKNaPaTTHIK JKyHenep/in 4 turmi 6ap:
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1.6ip mekemeneri Oip yaepicTi KAMTHIIBI,

2.61p Mekemezeri OipHerie yaepicTi OipikTipei;

3.0ipHeme e3apa ocepni yibiMaap MacmTaObiHIa Oip yaepicTi (yHKIMOHAIAAYIbI
KaMTaMachl3 eTe/i;

4.6ipHeme MekeMe MaciiTaObiHAa OipHemie yzaepicTep HeMece XKYHelep >KYMBICHIH
Kyprizemi. MyHIa aHarypiibiM KEH  TapallFaHIbIFbl MEH KAapPKBIHIBICHL (hakTorpadusiibik,
KYKQTTHIK, NHTEJUICKTYaJIJIbl J)KOHE TUIEPTEKCTIK aBTOMATTAHIBIPBIIFAH aKNapaTThIK XKyHemep.
ABTOMAaTTaHIBIPBUIFAH aKMAPATTHIK JKYWeJep YIIiH MaiilanaHylIbuiapslH apHaWbl KYMBIC
OpPHBIH KYpaiJIbl, 01 aBTOMATTAaHBIPbIIFAH KYMBIC OPHBI JICTEH arayra ue OOoJiapl. ABTOMAT-
TaHJBIPBUTFAH aKMapaTThIK JKYHelep — Oyl op Typii akmapaTThIK €cenTep/l IIemryl YIIiH
apHAJFaH dp TYPJ KOHABIPFBIIAp. ABTOMATTAHBIPHUIFAH AKIMAPATTHIK KYHenepre KOMbUIaThIH
TaJIaNTaphl: OJAPABIH BIHFAMIBUIBIFBl MEH KapanmaibIMIBUIBIFBL, HAKTHl Oip MaiIanaHyIibl
HEMECEe JPTOHOMHKAIBIK KOHCTPYKIHUSHBIH aBTOMATTAHBIPBUIFAH aKMapaTThIK JKyHelepiHiy
OanTaybl; Ky)XKaTTap/bl €HTi3y, OHJeY, KOOSHTY oHE 137eyne KEHUIIUIIr; MEKeMe MepCcoHall-
JApBIMEH, 9p TYPJIi TYJIFaIap MEH MEKeMellep apachiHIaFbl aKMapaTThIH KEIe aIMacy MyMKiH-
IiTi; Maiilananylbuiap AeHCAYIbIFBIHBIH Kayinci3airi. TeKCTiK jkoHe rpaduKaiblK KyKaTTapbl
JMaiibIHIaya aBTOMATTAHJBIPBUIFAH aKIApaTThIK JKyhenep Oeminexi. MyHna aBTOMATTaH-
JBIPBUIFAH aKMApaTThIK JKyHenep (QYHKIUOHAIIBIK MIHISTTEP MEH op TYpJl JKYMbICTapra
TOYEIIl ONEPANUSIIBIK JKYHeIep/i, KolIanoalbl OarmapiaMaiblK KypalaapbiH KOJaaHamb! [7].

5.ABTOMATTaHIBIPBUIFAH aKIAPATTHIK XKYHEIepIi KypauThlH aBTOMATTaHIBIPbIIFAH
aKIapaTThIK KYWeJIepIiH KeIIeH] peTiHae Oepyre 00Iaabl, OJ1 TYTHIHYIIBIHBIH aKIapaTThIK
KbI3MET KepceTyi yiriH apHanrad. AAXK Heri3ri KOMIOHEHTep1 MEH TeXHOJOTUSIIBIK YAepicTepi
1-cyperTe KepceTiireH.

Coiptrbl AXOK, AXK, Mb

A 4

Maimerrepai ManimeTTepai eHaey Manimerrepai
JKUHAY €Hri3y

A 4

\4

MornimeTTep cakray, JXKaHapTy

A

v

AKMapTTHl i31ey

!

HIerrapy hopMacsH peTTey

Manimerrep
KOPBI

v

AJBIHFaH MOJTIMETTEPl Talaay

|

[Temnrim xabbIIAAY

1-Cyper — ABTOMATTaHABIPBIJIFaH aKNAPATTHIK KyleJiep Heri3ri KOMIMOHeHTTepi MeH
TeXHOJOTHSJIBIK yAepicTepi
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ABTOMATTAaHJBIPBUIFAH aKNApaTTHIK KYyHeJep J>KeTKUIIKTI KapamalbIM >KOHE KypAenl
Kyienep 0oyl MyMKiH. KapamaiiblM aBTOMATTaHIBIPBUIFAH aKIMapaTTHIK >KYyHelepIiH ©3iHiH
MOJIyJIbJIEP1, FTIEMEHTTEP1 JkoHEe 0acKa Ja Kypaylibulapbl apachbiHAa KYPhUIBIMIIBIK KaThIHACKA HE
Oonanmpl. by xarmail omapbl KypAedi sKyienep KiaachlHa KaTKbI3yFa MYMKIHIIK Oepeni, onap
OYTiHAEH KypAell KYpbUIbIM KYpaMbIHIA JKYMBIC YKacaWThIH e3apa OaislaHbICKaH OeJIKTepIeH
Typansl. bargapnamanap mpoueaypaiblK OaraapiaManay peTiHjae maiga Oobl KOHE JaMblIbl
JereH Tapuxu Ooipkam Oap, oHAa Oarpapiamanay HeETri3l MOJIIMETTEpAl eHJIEY IpOoIeaypachl
ajaropuT™M Oojbim  TaObuTambl jAeliHreH. OObeKTUII-OarbITTaaraH Oarjapiamanay — Oy
OarnmapiiaMa KYpYyJbIH OJIICTEMENIri, OHBIH HETi31HJe IIbIHAKWBI OJIEMHIH OOBEKTICI MEH OHBIH
JKaFJalbIH CUMATTAUTBIH KaHal 1a Olp KYPBUIBIM JereH OOBeKT TYCiHITi karaapl. OOBEKTLII-
OarpITTaIFaH OaFapiiaMalayablH 9ICTEMENITH KOJIAaHy apKbUIbI MIEHIIETIH ece0i 00beKTinep
TEPMHHJIEP]I MEH OJIapMEH OPBIHJAIATHIH aMajjapia CHITaTTANaabl, an OarmapiiaMa MyHIan
Karjgaiga oObeKTUIep KHBIHBI MEH OJapJblH apachbiHAarbl OailinmaHbichiH Oepeni. backaiia
aiTKaHma, oObeKTUI-OarpITTaaFraH Oarjapiamanay OarjgapiiaMaiay oJiciH ychIHaubl. O
Oarnmapiamaiiay TUIIEpiH Kypyda epTe Kesleri jkKaHa eHIIpPYJEpHiH JaMyblHa COHKeC Kellel.
OObeKTiTI-0aFbITTaNIFaH  OaFapiaManay KypbUIBIMABI OarmapiiamManayfa KAaThICTBI aJlIBIHFBI
KYpbUIFaHJapFa KaparaHJa aHarypiibiM KYpbUIBIMIBL Oonbin kenedi. On coHbiMeH Oipre,
aHarypJIbIM MOAYJIII >kKoHE aOCTpakTili OOJIbII TaObLIAJbI JKOHE Oarjmapiamanay OeJIIeKTepiH
1K1 JIeHreire aybICThipa anaznsl [5]. AOcTpakmusiay — KeiOip OOBEKTIHIH MaHBI3IbI, OHBI
00BEKTIIEp/IIH OapiIbIK 0acka TYpJICPIHCH €pPEKIICICHTIH KaCUETTEPiH aHbIKTay. AOCTpaKIus-
Jay, KaThIHACTHI IIEKTEY KOHEe MOAYJBAUIIK KYpIeli Kyienepai KapanabIMIblIay Kypanaapbl
Ooubin TaObLIaABL. bipak Oyl Kypaimgap keTkimikci3 0osaapl. barmapiaManapablH KypACIUIiriH
TOMEHJCTY/IIH THIM/II MEXaHU3Mi — uepapxus. Mlepapxus peTTenares adcTpakiusiap Kyheci el
tycinieai. OOBEKT TycCiHIrl OepuIreHaepal JKOHE oJlapra KOJIJIAHBUIATBIH OpPEKETTEp/Ii
OipikTipeni. OOBEeKTiie OHBIH KacHEeTTepi jkoHe TopTidi TonTanraH. OOBEKT Keneci OemiKTepIeH
TYpaJbl: - aTaysl, - KaJIbII-KYHi (aTpuOyTTap, 0OBEKTTIH KYPbUIBIMBI), - 9icTep (onepauusuiap,
00BeKTITe KOJAaHBIIATBIH opekeTTep). OO0beKT mHTepdeici oaicTepiMeH TOJBIK aHBIKTAJIFaH:
00BEKTIHI KOJ/IaHy T€K OHBIH SICTEpIH KOJIJaHy apKbUIbl XKY3€Te aca/bl.

OOBeKT nen — MONIMETTep JKOHE OJIAPMEH JKYMBIC 1CTEY OJICTEpPiHIH IKUBIHTHIFBI
atananpl. OObekTiLm-OarpITTaNiFaH OarjapiamMa Jen — OOBEKTUIEp JKOHE OJapiAblH e3apa
OpeKeTTecy TOCUIAEPIHIH KUBIHTHIFHI atananbl. O0bekTke—OarbITTanFan oarnapnamanay (Obb) —
HETI3r1  TYXKbIpbIMIaManapbl OOBEKT JKOHE KJAcC YFBIMIAphl OOJaThiH  Oarjapiamanay
napagurmacbl. Kimacc —  0OBEKTTepAiH-9K3EMIUTSIpIApAbIH  KYPBUIBICBIH ~ CUTIATTAMTHIH  THIL.
Knacctel oraH coiikec OOBEKTTEp KYpBUIATBIH ChI30aMEH CalbICThIpyFa Oojagpl. OJeTTe
KJIacCTapAbl ONapAblH OOBEKTTEpl MOH CallaChIHBIH OOBEKTTepiHe coiikec OonaThIHAAl eTin
xetinaipeni.Ilpororun — oHbIH OeliHEC] MEH YKCaCThIFbI 0OMbIHIIA 0acKa 00BEKTTEP KYPhLIAThIH
yiarin o0bekT.O0bekTin Oarmapiamanay TUIAEpiH osiapjia Kjacctap MeH oOBekTTep Oap
OOBEKTIII JKOHE oJapja aiablH aja aHBIKTAJFaH KJaccTapabl TNaljalaHy MeH Karap
OarjapramManayibl ©3iHIH TYTHIHYIIBUIBIK KJIACCTapbhlH Oepe anaThlH O00BEKTKe—OarbITTaIFaH
Tiepre oenei.

OOmbexTin XKoHe O00BEKTKe-OarbITTalFaH Oafjapiiamanay MAIIMETTep MEH OJapiabl eH-
JeiTiH ki Oarnapiamanap (mporuenypainap, GyHKuusIap) popManbibl Typae OipiKTipiIMereH
npoleAypalblK OaFaapiaManay HISONOTHUSHBIH JaMy HOTHXKeciHae maiaa Oonasl. COHbIMEH
Karap, Kasipri o0ObeKTKe-OarpITTaFal OaraapiamManaya oKura (OKuFara-OarpITTalFaH Oarmap-
Jamanay) *oHe KOMIIOHEHT (KOMITOHEHTTIK Oar/apiaManay) YFeIMIapbIHBIH MaHBI3bI €JICYIIL.

Kazipri ke3ne oOBeKTLII-OaFbITTAIFAH OargapiiamManay KoJjjgaHOaibl Oarmapiamanay
cayiacblH/1a a0COMIOTTI Kemdacuisl Oonbin Tabbutansl (Java, C#, C++, JavaScript, ActionScript
JKoHEe Oacka TIIep).
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Kopteinabl. Ke3 kenren OarmapiaManblK ©OHIMHIH OMIpJIIK IIUKJIBI, OHBIH IHIIHAC
MOJIIMETTEp KOPBIH OacKapy Kykeci Jie kobanay, )Ky3ere achlpy XKoHe Naijanany carbliapblHaH
Typassl. KOoChIMIIaHBIH OMIPIIiK HUKIIBIHIA MOTIMETTEP KOPHIMEH KYMBIC KACAUTHIH aHAFYPIIBIM
MaHbI3bl  (akTop KoOaymay carbichl Oounbim  TaObuIambl. KOpABIH KYPBUIBIMBI  Kaslai
KYpJIFAHIBIFBI JKOHE OHBIH JJIEMEHTTEpl apachlHIAFrbl OalaHBIC Kalail aHBIKTAJFaHbIFbIHAH
JKYHEHIH OHIIPICTUIINT MEH OHBIH aKMapaTThIK KaHBIFYbl, COHBIMEH KaTap OHBIH OMIp CYpy
YaKBITHI J1a OAMIAHBICTHI 0OJIAIBI.
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NHOOPMAIIMOHHBIE IMTPUJIOKEHUA J1JIs1 COBEPHIEHCTBOBAHUSA
OPI'AHUM3ALIUN ABUAIIEPEBO3OK

JayroaeBa A. O., K.T.H., CTaplIMi IpeHoaBaTeIb
Ken:kebexoBa A.b., maructpant

Kuizviiopourncxuil ynusepcumem umenu Kopxoim Ama, e. Kvizvinopoa, Pecnybnuxa Kazaxcman

AnHoTanus. bonpoe konndecTBo a3ponopToB B Kazaxcrane oObsICHAETCS TeMIIaMHu pa3BUTHS
crpanbl. lloaTomMy mnoTpeOHOCTH B a3poBok3anax pacteT. KazaxcTaH mNpuBIEKaTelIeH Kak Maist
KYJbTYPHBIX, TaK MW A JACJIOBBIX IIOC30K, IIO3TOMY C YJIOBOJLCTBUEM IMPHUHUMACT TYPUCTOB,
NPEANOYNTAIOLINX CaMOJIEThl APYTUM BUAAM TPAHCHOPTA. A3PONOPT-KOMIUIEKC, BKJIIOYAIOLIMHA B ce0sl
BO3AYIIHYIO IOCAJKY, BO3IYIIHBIH BOK3&J, NPHEM M BbIAAYY BO3LYLIHBIX I'PY30B, OOCIy’KMBaHHUE
BO3OYUIHBIX IIECPEBO30K U HGO6XOI{I/IMBI€ JJIA JOCTHIKCHU A 3TOU IeJin yCTaHOBKH, BO3I[YHIHLII71 nepcoHan
U pyrue padboune. Muccust adponopra-uHTErpalusi B MUPOBYIO TPAHCIIOPTHYIO CHCTEMY B COOTBETCTBUH
C COBPEMEHHBIMH MEXAYHApOAHBIMHM CTaHIapTaMH O€30MaCHOCTM M KayecTBOM  CEPBHCA,
YIIOBJIETBOPEHUE CIIPOCA HACEIEHUS Ha BO3YyILIHbIE IEPEBO3KHU U YCIIYTH.

ABTOMaTH3alMsg M IIUPOKOE TMPUMEHEHHE OJJIEKTPOHHOW TEXHUKU CTAHOBUTCS aKTyalbHOMH
npobiemoir B cepe Typusma. Co3nmaHWe MOIIMHOW KOMITHIOTEPHOH CHCTEMBI pa3MEIIeHUs |
TPAHCHOPTHBIX CPEICTB INPH OKa3aHUM SKCKYPCHOHHBIX U KYJIBTYPHO-O3JOPOBUTEIBHBIX YCIYT,
BHE/IPCHUE HOBBIX TEXHOJOTUH B chepe TypusMa, TOCTYMHOCTh U MH(OpMAIHS O MOE3KE, TYPUCTCKUN
IMMOTCHIHAJI CTPaHbl U PETHOHA — PA3BUTUC MHTCTPUPOBAHHLIX ITPOLICCCOB.

Knwuesvie cnosa: asmomamusayus, — UHGOPMAYUOHHBIE — CcucmeMbl,  6a3bl  OAHHLIX,
NPOCPAMMUPOSAHUE, AIPONOPM, 00BEKMHO-OPUEHMUPOBAHHOE NPOZPAMMUPOBAHUE.

INFORMATION APPLICATIONS FOR IMPROVING THE ORGANIZATION OF AIR
TRANSPORTATION

Dauitbayeva A.O., candidate of technical sciences, senior lecturer
Kenjebekova A.B., master’s student

Kyzylorda University named after Korkyt Ata, Kyzylorda city, Republic of Kazakhstan

Annotation. The large number of airports in Kazakhstan is explained by the pace of development
of the country. Therefore, the need for Air Terminals is growing. Kazakhstan is also attractive for cultural
and business trips, so it is happy to accept tourists who prefer planes more than other modes of transport.
An airport is a complex consisting of an air landing, an Air Station, receiving and transmitting air cargo,
air transportation services and the necessary equipment for achieving this goal, Air personnel and other
employees. The mission of the airport is to integrate into the global transport system in accordance with
modern international safety standards and the quality of service, to meet the demand of the population for
air transportation and services.

Automation and widespread use of electronic equipment are becoming an urgent problem in the
tourism sector. Creation of a powerful computer system of vehicles and accommodation in the provision
of excursion and cultural and recreational services, introduction of new technologies in the tourism
industry, availability of travel opportunities and information, tourist potential of the country and region-
the development of integrated processes.

Keywords: automation, information systems, databases, programming, airport, object-oriented

programming
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Annotation. The article discusses the decline in the level of methodological training of teachers
of military universities of the Republic of Kazakhstan. The article considers the conduct of experimental
research, the implementation of measures of the target pedagogical program for the use of
ethnopedagogic heritage in the education of cadets. The author emphasizes the importance of the basic
pedagogical conditions for improving the methodological training of teachers based on the experience of
folk pedagogy. Important pedagogical conditions for improving the methodological training of teachers
by means of ethnopedagogics are: communication with the cadet, official activity (official, pedagogical),
communication and activity, in turn, are focused on obtaining a certain result when creating pedagogical,
educating conditions in the cadet environment.

In the study, the concept of "ethnopedagogic design™ should be understood as a plan (project) for
the systematic introduction of traditional elements of the material and spiritual culture of the Kazakh
people into the educational process of a military university. The article reveals the ethnopedagogic
approach as a directed enrichment of future educational influences with ethnotraditional elements.
Developing its own definition of the ethnopedagogic approach, it should be argued that this is a
purposeful filling of the pedagogical process with traditional elements of Kazakh ethnopedagogy.

The author pays special attention to the improvement of the methodological training of the
teaching staff of military universities, which in their activities should be guided by the following ethno-
pedagogical laws: moral and ethical laws, laws of tradition education, patterns of ethno-social roles, etc.

Keywords: means of ethnopedagogy, methodical training, ethnopedagogical heritage, education.

Introduction. The relevance of the chosen topic is due to, a decrease in the level of [3],
methodological training of teachers of military universities, of the Republic of Kazakhstan on the
use of the ethnopedagogical heritage of the Kazakh people. The main goal of improving the
methodological training of teachers [4] is the following pedagogical conditions (research
prospects):

- increasing the role of the teaching staff in the education of cadets of military universities
of the Republic of Kazakhstan using the experience of the domestic pedagogical heritage;

- Optimization of organizational and pedagogical means in the educational process by
using the experience of the domestic pedagogical heritage;

- Development of motivation and interest among cadets in the national pedagogical
heritage;

- instilling in cadets a sense of patriotism for the Motherland, tolerance for a multinational
people, respect for their history in conjunction with knowledge of traditions and customs, history
and national culture of ethnic groups living in the Republic of Kazakhstan.

Materials and research methods. Theoretical concepts such as: ethnopedagogical
approach, "ethnopedagogical aspects” of valeological knowledge, the concept of
"ethnopedagogical culture of the teacher", the concept of “ethnopedagogical design™. Methods
and means are considered that contribute to the preservation of the identity of ethnic groups,
peoples that form their own uniqueness and national psychological characteristics. The following
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pedagogical conditions were used: the inclusion of pedagogical situations in the educational
process, the introduction of innovative pedagogical technologies to solve educational and
creative (situational) tasks, the creation of an educational environment in a military university,
and more.

Research results and their discussion. As a result of the experimental research, the
activities of the target pedagogical program on the [5] use of ethnopedagogical heritage in the
education of cadets were implemented.

Thus, there is a contradiction between the increase [4] in the modern conditions of the
Republic of Kazakhstan of the objective need to use the ethnopedagogical heritage in the
upbringing of cadets of military universities of the Republic of Kazakhstan with an average level
of their ethnopedagogical training and insufficient theoretical and methodological support of this
process.

This contradiction determines the relevance of this study and allows us to formulate the
problem: [4] what are the pedagogical conditions for the use of ethnopedagogical heritage [5] in
the education of cadets of military universities of the Republic of Kazakhstan.

The content of public education largely determines the results of the socialization of the
individual. In fact, the content of public education is determined individually in each family,
clan, tribe when the subjects of upbringing include the child in a variety of role relationships,
which shapes his views, value orientations, worldview, motives of behavior and activity. If the
family does not adhere to traditions, then the influence of ethnopedagogy is accidental [1, p. 92].

In Russian science, one of the problems facing modern ethnopedagogy is not only the
preservation of the traditions of the upbringing of each nation and its use in the [8] pedagogical
process, but also the acquaintance of children with different traditions and customs. Peoples and
ethnic groups, regardless of their geographic residence, attitude to religion, lifestyle, national
mentality, national psychological characteristics, must unite for the sake of one goal in order to
achieve a high level of morality and culture. One of the problems of folk pedagogy is the need to
actualize, combine the experience and traditions of ethnopedagogy and the methodological and
theoretical principles of pedagogical science in the upbringing of modern children. Within the
framework of this problem, the process of updating the content of upbringing and education by
means of ethnopedagogy, which is based on the humanistic and democratic ideals of the people,
[4] is of particular importance [2]. The considered problems of education by means of
ethnopedagogy have arisen over many centuries and will arise in the future in connection with
the globalization of spiritual and moral values in society. Many Russian scientists and educators,
such as T.G. Stefanenko, A.B. Pankin and others. They developed on the basis of [9]
ethnopedagogy such methods and means,

In the conditions of a military university, there should be a unity of educational influence
by the teaching staff, commanders of units, officers-educators, creating pedagogical conditions
that ensure the use of ethnopedagogical heritage, in which all the positive qualities of the cadet
are laid, spiritual enrichment, moral convictions, respect for customs and traditions , hard work,
courage, honesty, human dignity, etc.

In order to improve the methodological training of [8] teachers of military universities in
the process of purposeful education of cadets by means of ethnopedagogy, it is necessary to use
the influence of positive environmental factors on the formation of a spiritual and moral
personality.

The main components of improving the methodological training of teachers by means of
ethnopedagogy are the following pedagogical conditions:

1. Communication with the cadet, which performs the following functions: contact -
readiness to support the relationship; informational - the transfer and receipt of knowledge about
national education, training and education; coordination - coordinated and reasonable actions in
educational activities; personal - the choice of reliable, close people [1] in the unit (team);
business - a pragmatic focus of communication, etc.
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2. Activity (service, pedagogical) as the cooperation of the teacher with the student is the
main factor in the formation of personality [15]. The activity is based on different approaches,
but in the formation of a cadet in folk education, a special role is played by the hermeneutic
approach (a deep understanding of the cadet's thinking, feelings, experiences) and a synergistic
approach (self-organization, self-education of the cadet under the influence of various factors) to
his personality [1].

Under the conditions of a military university, a cadet is involved in various types of activities: -
educational (classes, military scientific circles, round tables, conferences, debates, etc.), service,
serving in an internal outfit, participation in the social life of a unit, etc. .d.

3. Communication and activities (service, pedagogical) are focused on obtaining a certain
result in the creation of pedagogical, upbringing conditions in the cadet environment. An
informal (spontaneous) environment is: (subculture, family ties, virtual friends-communication
through social networks, the Internet, etc.), and a relatively stable environment (commanders,
teachers, fellow students, senior students, etc.) themselves focused on the personality of the
student.

Ethno-pedagogical communication with a cadet has a number of essential distinguishing features
from other forms of communication, the main one in which is its humanistic character.
Humanistic interaction with a cadet presupposes: not indulgence towards him (“the milk on his
lips has not dried up yet”), but respect for him as a person; observance of the inviolability
(ecology) of his personality[1];  recognition of his individual, national psychological
characteristics (limited by the general norms of culture and the laws of society) [1, p. 92].

The main pedagogical conditions for increasing the effectiveness of educational work
using ethnopedagogical heritage in the pedagogical process of a military university in direct
communication with a cadet are:

- inclusion in the educational process of pedagogical situations, as incentives for the
development of ethnocultural values (play, dialogue, project);

-the introduction of innovative pedagogical technologies to solve educational and creative
(situational) tasks that contribute to the formation of cadets' spiritual and moral qualities on the
educational potential of the culture of the Kazakh people (master classes, projective procedures,
business games [11], portfolio-personal professional achievements);

-creating an educational environment in a military university: building a system of
pedagogical support between a teacher and a cadet by identifying a set of spiritual and value
qualities; creating a favorable environment in the team, stimulating the perception of traditional
and folk values;

-increasing the level of educational competence of the teacher on the basis of domestic,

pedagogical heritage and improvement of one's own ethnic and polyculture competences when
interacting with a cadet, taking into account national characteristics and ethnocultural
environment of his upbringing [1, p.39-51].
The analysis of empirical material allows us to consider the scheme for analyzing the content of
education l.Ya. Lerner, who, in our opinion, allows us to single out four basic ethnopedagogical
processes: ways of organizing-mastering complex complex concepts developed in the language
of the people; the process of forming certain objective and symbolic, including cognitive, skills;
ways to stimulate independent creativity; the organization of the development of social, ethnic
values [2, p.39-52]. Considering the problem of improving the methodological training of
teachers of [8] military universities to use the experience of the domestic pedagogical heritage,
one should consider the concept of «ethnopedagogical approachy.

E.B.Plotnikova examines the «ethnopedagogical aspects» of valeological knowledge, by
which she understands the specific ideas of health, savings and ecology widespread among
certain peoples [20, p. 116-119]. Under the valeological aspect of ethnopedagogy, it means the
allocation of ideas common to different peoples, which are loaded with valeological meaning,
while it does not fundamentally matter which people they belong to [1, p. 39-51].
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V.A.Nikolaev introduces the concept of «ethno-pedagogical culture of a teacher» as a
personality quality, characterizing the degree of mastering the traditional pedagogical culture of
the people, the degree of understanding the educational essence of its values, the desire and
ability of its adequate and creative use in modern practice of teaching and education [18]. He
calls the conditions for the successful formation of a teacher's ethnopedagogical culture: a
systematic study of the values of the traditional, pedagogical culture of his people with an
emphasis on understanding the pedagogical meanings of its elements; adaptation of traditional
pedagogical culture to the conditions of modern teaching and upbringing practice; increasing the
level of formation of their own ethnic identity. Here the ethnopedagogical approach is the
«ethno-traditionalisty orientation of the modern teacher [2, pp. 39-51]. According to E.R.
Khakimov who notes that in our works the concept of «ethnopedagogical design» is
substantiated, which means the development of a project of purposeful intensive filling of the
educational environment with traditional elements of material and spiritual culture of several
peoples [15, p. 169-171].

In our study, the concept of «ethnopedagogical design» should be understood as a plan
(project) of the planned introduction of traditional elements of the material and spiritual culture
of the Kazakh people into the educational process of a military university. Here the
ethnopedagogical approach is a directed enrichment of future educational influences with ethno-
traditional elements [2, p. 39-51]. Developing our own definition of the ethnopedagogical
approach, it should be argued that this is a purposeful filling of the pedagogical process with
traditional elements of Kazakh ethnopedagogy.

Improving their methodological training, the teaching staff of the military universities of
the Republic of Kazakhstan should know the following ethnopedagogical laws: moral and ethical
laws, the laws of the upbringing of traditions, the laws of the implementation of ethnosocial
roles. The development of ethnopedagogy as a science that explores the objective laws of ethno-
traditional education and develops the theory, and concepts as "tools™ for further analysis and
construction of the educational process, is seen:

1) in the disclosure of the actual pedagogical essence, meanings, content of external
ethnopedagogical phenomena; finding the content and goals of ethno-traditional education;

2) in identifying the principles and norms of the activities of "subjects-organizers" of
traditional, ethnic education in the past and present;

3) in the development of ideals and norms of the purposeful organization of the modern
pedagogical process, systemically enriched with ethnopedagogical knowledge;

4) in the study of the organization of the revival of ethnic educational traditions as a
socio-pedagogical mechanism for the transformation of a wide range of mature and elderly
people who are not professional teachers, subjects of the modern educational process [2, p. 39-
51].

The goal of ethnopedagogical education in teacher training should be the formation of
national identity, a responsible, inalienable attitude to history, language, culture and traditions of
their people [17, p.31]. Consequently, the teaching staff of military universities of the Republic
of Kazakhstan should similarly form national identity, respectful attitude to history, culture,
native language, ethnopedagogical heritage of their people in the training and education of
cadets. The cadets of military universities of the Republic of Kazakhstan [19] in the process of
using the ethnopedagogical heritage received a certain theoretical baggage of the so-called
"ethnopedagogical knowledge". Ethno-pedagogical knowledge should be understood as a system
of integrated knowledge about the peculiarities of the pedagogical traditions of the ethnos, aimed
at the formation of national identity of the individual, and in vocational-pedagogical education
[18] and at the ethnopedagogical competence of the teacher [19, p.140-148].

Conclusion. Methodological training of teachers of military universities in the use of the
experience of ethnopedagogical heritage depends on knowledge of the patterns of development
of ethnopedagogy. The creation of pedagogical conditions by the leadership of a military higher
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educational institution in order to increase the effectiveness of educational work on the use of
ethnopedagogical heritage in the pedagogical process in direct communication with the cadet.
The main goal of upbringing and education by means of ethnopedagogy in the professional
training of a teacher should be the formation of national identity, a responsible, respectful
attitude to their history, native language, national culture and traditions and customs of the
Kazakh [19, p.140-148] people.
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9CKEPH KOFAPBI OKY OPBIHJAAPBIHAA OKBITYHIBIIAPJBIH O AICTEMEJIIK
JASAPJIAY 9THOINIEJATI'OT'HKAJIBIK MYPA TOXIPUBECIH ITAUJAJIAHYbBI

1
BepaubaeBa C.K.", ICuX0s10THs FRUIBIMIAPBIHBIH JTOKTOPHI, TIpodeccop
CyneiiMeHoB A.K.z, TIeIarOTUKa FEUTBIMIAPBIHBIH MaruCTPi, TTOJIKOBHUK

1 .
On-@apabu ameinoaswvl Kazax ¥nmmolx Yuueepcumemi, Aimamol K.,
Kaszaxcman Pecnybnuxacot

2 ..
Casaoam Hypmasambemos amvinoazvl Kypiavix ackepiepiniy Ockepu uHCmumymol,
Anmamul K., Kazaxcman Pecnybauxacol

AnnaTna. YceiHBUTFaH Makanaga Kazakcran PecryOnukachIHBIH 9CKEPH KOFaphl OKY OPBIHIIAPHI
OKBITYIIBUIAPBIHBIH QIICTEMENIK JaspiiblK JCHICHIHIH TOMEHJEYl KapacThIpbuiaasl. KypcaHTTapabl
TopOueneyae dTHOMEAArOTHKANBIK MYpaHbl Naianany OOMBIHINA TOKIPUOETIK-DKCIIEPUMEHTTIK 3ePTTEY
JKYPri3y, MakcaTThl MeAaroruKanbIK OaraapiaMaHblH ic-IIapaiapbiH iCKe achlpy KapacThIpbUTyia. ABTOp
XaJIBIKTBIK TI€JarOTHKA THKIPUOECIHJE OKBITYIIBUIAPABIH 9MICTEMEINIK NaWbIHABIFBIH JKETUINIPY YIIiH
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HETI3r TeJaroruKaIbIK JKaFIaiIapblH MaHbI3IbUIBIFBIH aTall ©Tel. JTHOMENIAroruka KypalaapbIMeH
OKBITYITBUIAPABIH OMICTEMEINIK JaWBIHABIFBIH JKETUIMIPYAIH MaHBI3ABl TIEIarOTHKAIBIK IapTTaphl:
KYPCaHTIICH KapbhIM-KaThIHAC, KhI3METTIK iC-0peKeT (KhI3METTIK, MEarOrUKANbIK), KAPhIM-KAaThIHAC YKOHE
KbI3MET 3 Ke3eTiHJe KypCaHT OpPTAChIHAA MEAaroruKajbIK, TOPOUEINIK JKaFaail kacay Ke3inae oenriii Oip
HOTIDKE aiTyFa OarbITTalIFaH.

JKyprizinren 3eprreyne "3THOMEIATOTUKAIBIK jk00asay" YFBIMBIH SCKEPH JKOFAphl OKY OPHBIHBIH
OKy-TOpOHME TMpoIeCiHe Ka3aK XalKbIHBIH MAaTCPUAIIBIK JKOHE pPYXaHH MOJCHUCTIHIH JIOCTYpi
AJIEMEHTTEpIH JKOCHApNbl TYpAE €Hri3y Kocmapbl (Ko0acwl) peTiHZe TYCiHTeH >keH. Makanana
STHOTPAgUANIBIK ~ JJEMEHTTEpMEH  Oomamak  OumiMm  Oepy  ocepiH  OalpITyra  OarbITTanFraH
JTHOIEAArOTUKAJIBIK TOCUT alllbUIA bl DTHOTICIATOTMKAJIBIK TOCUIICMEHIH ©31H]IIK aHBIKTaMaChlH d3ipJie
OTBIPBIN, OYJI TICNAarOrMKAJIBIK MPOIECTI Ka3aK 3THOIEIArOrMKAChIHBIH JOCTYPJl AJIEMEHTTepiMEH
MAaKCaTThI TYPJIE TOJNBIKTHIPY JICT J1ay alTy Kepek.

ABTOp ©3 KBI3METIHJIC MBIHAJAll 3THOMEIArOTHKAIBIK 3aHJap/Abl: aJaMIepIIilTiK-3THKAIBIK
3aHIap/Ibl, TOCTYPIICPIi TopOUeney 3aHaapblH, STHOJICYMETTIK POJICPAIH OPBIHAANY 3aHIAbUIBIKTAPBIH
JKoHe T. 0. OacCHIBUTBIKKA alybl THIC SCKEpH JKOFaphl OKY OPBIHIAPBIHBIH IMPodeccop-OKBITYIIbIIap
KYPaMBIHBIH 9TICTEMEITIK aspIIBIFBIH KETUIIIPYTE €peKIIe Ha3ap ayaapaibl.

Kinm ce3dep:smnonedazoeuxa Kypanoapwl, a0icmemenik 0aublHObIK, IMHONEeOA202UKANbIK MYPdA,
mapbue.

METOJUYECKAS IOATOTOBKA NPENOJABATEJIE
BOEHHBIX BY30B I10 HCIIOJIb30BAHUIO ONBITA DTHONEJATOTMYECKOTO
HACJEIUS

1
Bepauo6aera C.K.”, 10KTOp IICUXOJIOTHYECKUX HAYK, TIpodeccop
CyneiiMeHoB AK.Z MarucTp neJaroruueckux HaykK, OJKOBHUK

1
KasHY umenu ano-®@apabu, 2. Armamot, Pecnybnuxa Kazaxcman
2 . .
Boenuwviii uncmumym Cyxonymuwix sotick umenu Cazadama Hypmazambemosa, 2. Anmamut,
Pecnybnuxa Kazaxcman

Annoranusi. B npejcraBieHHON cTaThe PacCMaTPUBACTCS CHW)KCHUE YPOBHS METOJIUYECKON
MOJITOTOBKM TIpErofiaBaTeNicii BOeHHbIX By30B PecnyOnuku Kaszaxcran. PaccmarpuBaercst mpoBecHHE
OMBITHO-3KCIIEPUMEHTAIILHOTO HCCIICAOBAHUS, peaTU3alisg MEPONPHITHI [ENeBO Meaaroruyeckoil
MPOrpaMMbl 110 HCIOJb30BAaHUIO ITHOIEAArOTHUECKOT0 HAC/IEAUs B BOCIHUTAHUM KYPCAaHTOB. ABTOP
MOJUCPKUBACT BAKHOCTh OCHOBHBIX IMEIArOrMYSCKUX YCIOBUHN JIJISI COBEPIIICHCTBOBAHHS METOANYECKOI
MOJITOTOBKH TPENOIaBaTeNei Ha ONBITE HAPOIHOW MEearoruku. BaXkHBIMH MeIarOrHYeCKUMH YCIIOBUAMHU
COBEPIICHCTBOBAHUS METOJMYECKOW IMOJrOTOBKH MperojaBaTesiell  CpeiCTBaMU  ATHOIECIArOrMKH
SBTISIFOTCS: OOIICHNE C KYpCaHTOM, CIIy)KeOHasl esITeIbHOCTh (ClTy)KeOHasi, mejjarornyeckas), o0IeHne u
JIeSITEJIbHOCTh B CBOKO Ouepe/lb OPHUCHTUPOBAHBI HA TMOJYYCHUE ONPENCICHHOTO pe3yibTaTa npu
CO3/IaHUU TIeIarOTMUYECKUX, BOCIIUTHIBAIOIINX YCIIOBUI B KYPCaHTCKOH cpejie.

B mpoBeleHHOM HCCIIEIOBAHUU TIOHSATHE «ATHOIEIArOTHYECKOE IPOCKTHUPOBAHUEY», CICHYET
MOHUMATh, KaK IJIaH (IPOEKT) TUIAHOMEPHOTO BHEJAPEHHS B YIeOHO-BOCITUTATEILHBIN MPOLIECC BOSHHOTO
By3a TPAJMIMOHHBIX JJIEMEHTOB MaTepUAIILHON M JyXOBHOW KYJIBTYPHI Ka3aXCKOro Hapoja. B cratee
PacKpBIT ITHOIENArOrMUECKU IMOAX0J] KaK HampaBjieHHOe oloraiieHue Oyayiinx o0pa30BaTeIbHBIX
BIUSHUIA  OTHOTPAJWIMOHHBIMH  3JeMeHTaMu.  Pa3pabarbiBasi ~ COOCTBEHHOE  OIpENeIICHHE
STHOMNENArOTHYECKOTO IMOAX0Ja CJEIyeT YTBEpXKIarTh, YTO JTO IEJCHAIPABICHHOE HAIOJIHEHUE
Mearoru4eckoro mpoiecca TPaaUuIMOHHBIMHU 3JIEMEHTAMH Ka3aXCKOW ATHOIEIArOTMKH.

Ocoboe BHUMaHWE aBTOp oOpamaeT Ha  COBEPIICHCTBOBAHWE METOJMYECKON TIOATOTOBKH
po(heCcCOPCKO-MPENoaaBaTeNbCKOr0 COCTaBa BOCHHBIX BY30B, KOTOPHIE B CBOCH JIEATEIBHOCTH JIOJKHBI
PYKOBOJACTBOBATLCS CIICAYIOIIMMH 3THOINEIArOrnYeCKMMH 3aKOHAMHU: HPaBCTBEHHO-3THYECKHE 3aKOHBI,
3aKOHBI BOCITUTAHMS TPAIUIIMIA, 3aKOHOMEPHOCTH BBITTOJHEHHS STHOCOILMAIBHBIX POJICH U T.II.

Knioueevie cnoea: cpeocmaa IMHONe0a202uKuU, MemooudecKast 1n0020MosKa,
9MHONE0A202UHeCK020 HACaedue, 60CHUMAHUE.
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Annotation. The transfer of infrastructure facilities to the private sector in a concession is a real
mechanism for interaction between the public sector and private capital in the creation, modernization,
maintenance and operation of infrastructure facilities.

Currently, the issues of private sector production capacities in Kazakhstan are not fully reflected.
Creating an infrastructure. Research in the field of subsurface use and individual scientific articles that
consider only some aspects of this problem or are of a step-by-step and descriptive nature are not subject
to this.

Conceptual development and implementation of the policy of involving the private sector in
infrastructure development is the "key" to improving the effectiveness of economic reforms carried out in
Kazakhstan and adequately reflecting economic processes in the world.

The main purpose of submitting materials in this article is to develop scientifically based
proposals for the creation and development of industrial infrastructure based on Public-Private
Partnership (PPP).

Keywords: infrastructure, partnership, public-private production infrastructure, social program,
private sector, SWOT analysis, institutional system.

Introduction. Over the years of independence, the Republic of Kazakhstan has taken a
number of strategic steps to reform the economic system. Changes in the tax, customs, financial
and credit, budget, currency and foreign trade policy of the state could not but affect one of the
main elements of the market economy-production infrastructure.

At the same time, the transition of the Republic of Kazakhstan from a closed national
economy to an open one, increasing international competition, increasing the need of the national
economy for high-quality infrastructure services and a significant increase in the wear and tear of
infrastructure facilities require solving the problem of underdevelopment of infrastructure,
including increasing the level of partnership in this area between the state and private business.

The complexity of the problem and its versatility require scientific research to identify
potential opportunities to increase the competitiveness of the Kazakh complex. to improve the
infrastructure. Due to the high cost of infrastructure projects, many countries today cannot act as
investors in strategic and economic conditions. Their task is to attract private investors and
contractors for the implementation of projects. In this regard, there is a transition to the use of
various models of PPE when investing, in particular, the concession model of the state.

According to the UNECE definition, public-private partnership is a form of interaction or
joint efforts of the public and private sectors for the implementation of large infrastructure
projects, the resources, advantages and opportunities of each sector complement each other. This
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is achieved by allocating risks and responsibilities between them, using a rational approach to
achieve optimal balance.

According to V. Barnabsky (2003), PPE is an institutional and organizational alliance
between the state and business in order to implement socially significant projects and programs
in a wide range of industries and R & D, even up to the service sector.

A number of authors, such As M. Subbotin, A. Averkin, S. Sosna, and D. Aleshin (2002),
understand concessions as a system of contracts between the state and a private investor in
relation to municipal state property or monopoly activities. Thus, the subject (and one of the
distinctive features) of a concession is state or municipal property, as well as the type of
economic activity that is subject to the state's monopoly.

A well-known modern economist, J. Stiglitz (1997) introduces the concept of "systematic
failure of the state™ and identifies four main reasons for the systematic failure of the state to
achieve its goals: its lack of awareness, limited control over the response of the private sector to
its weak control over the bureaucracy, and restrictions imposed by political processes.

Materials and methods of research. The creation of infrastructure facilities that meet
modern requirements is becoming one of the main priorities of Kazakhstan's economic
development. Taking into account the continuing economic growth, increasing depreciation of
fixed assets and the lack of sufficient resources for the state to update and create infrastructure,
the use of PPE mechanisms can become one of the most important components of the
modernization of such strategically important sectors of the economy as transport, energy and
housing and utilities.

In accordance with The President's Address to the people of Kazakhstan, one of the
directions of state policy is the development of strategic infrastructure based on public-private
partnership, as well as improving the quality of management in this area. In Kazakhstan, it is
necessary to form a mechanism for social and infrastructure development through public-private
partnership [1].

Currently, in most countries of the world, economic development is characterized by the
consolidation of efforts of the public and private sectors in finding new forms and methods of
infrastructure management and regulation. public-private partnership (PPE) projects are a real
mechanism for interaction between the public sector and private capital in the creation,
modernization, maintenance and operation of infrastructure facilities.

PPE includes several forms of partnership that allow the state and the private sector to
benefit from each other. Taking into account the trends occurring in other countries, when PPE is
elevated to the rank of one of the most priority state tasks, Kazakhstan cannot and should not
distance itself from its development and implementation.

Summarizing the world experience in the process of establishing a new role of the state in
the framework of PPE allows us to develop specific proposals for the implementation of PPE in
Kazakhstan, which already has a negative experience in granting infrastructure concessions to
private foreign companies.

Necessary methodological aspects of the implementation of Public-Private Partnership in
Kazakhstan:

1.private sector infrastructure development program, including an analysis of
international experience.

2.mechanism of implementation, creation and training of Target groups, wide coverage in
the mass media, training seminars, conferences, round tables between civil servants and the
private sector, the role and functions of state development institutions, decentralization and
transfer of powers to the local level.

3.creation of a state agency for PPE with the possibility of partial privatization in the
future.

4.PPE methodology: program, legislation, accompanying documents (selection process,
public-private comparator, risk assessment, project financing), partnership forms and their
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application in various sectors, development of documentation for attracting international experts,
the role and participation of international financial institutions, implementation of 2-3 pilot
projects.

5. time for each process.

6. ethical standards, Efficiency, Competition and transparency.

7. interact with all key parties or stakeholders.

For the successful implementation of a PPE, it must be designated as a significant
initiative that requires political support.

The main prerequisites for such initiatives should be the following factors: insufficient
financial resources from the state; underdevelopment of production and social infrastructure,
general technical and technological backwardness of enterprises; significant increase in
depreciation of fixed assets; the need of the population for infrastructure; the quality of public
services; the search for new forms of interaction the private sector can bring efficiency and
profit; establishing the competitiveness of enterprises; when entering the exclusive public
market; the desire of the state to promote international standards and technologies for domestic
companies.

This method consists of the following points described in this chapter:-SWOT analysis of
the implementation of the private sector infrastructure development program;

- structures and schemes of the private sector infrastructure development program;

- Structure of the PPE agency;

- description of the role of state development institutions in the implementation of private
sector infrastructure development programs;

- Determine the scope of application of PPE and the list of key state bodies of the
Republic of Kazakhstan that need to be involved in improving the PPE mechanism;

- Standard work plan for the implementation of the project "development of private sector
infrastructure facilities in Kazakhstan™;

- Contract and financial structure of the PPE project;

- List of potential PPE projects.

Table 1 shows a SWOT analysis of the implementation of the private sector infrastructure
development program.

Despite the great international interest in the development of PPE, there are cases when
the measures taken at the state level for the development of private sector infrastructure did not
bring the expected results.

The famous modern economist J. R. R. Tolkien Stiglitz introduces the concept of"
systematic failure of the state " and identifies four main reasons for the systematic failure of the
state in order to achieve its goals: its insufficient awareness, limited control over the reaction of
the private sector to its activities, weak control of the bureaucracy and restrictions imposed on
political processes.

The state's recognition of these four restrictions on public service is a necessary condition
for the development of a successful State Strategy [2]. International experience shows that one of
the main obstacles to the effective implementation of PPE programs is the lack of State
knowledge in the field of development and implementation of such programs.

To solve this problem, a special Working Group or commission can be created in
Kazakhstan, which will include interested government agencies, representatives of the private
sector interested in the development of infrastructure projects, as well as international experts
dealing with the problems of infrastructure development of the private sector.

If you do not have the necessary financial resources, you can receive grants from various
international organizations that are members of the world Bank group or the United Nations.

In China, for example, the State development planning Commission has implemented a
pilot program to involve the private sector in infrastructure development based on the Build-
operate-transfer model. The first three projects in the construction of power plants and water
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supply facilities based on this concept were successfully implemented, and the program itself
was awarded the title of "Best project financing concept in Asia" in 1997 [3].

Table 1 - SWOT analysis of the private sector infrastructure development program

Advantages

Disadvantages

Economic growth

Availability of frames

Country Development Program

Legal and economic basis public awareness of the
benefits and benefits of infrastructure development
in the private sector

Creating a legal framework for a concession
Experience working with MFIs

Experience in using concessions in the field of
energy and gas supply

MeMIIEKETTiH JKETKUTIKTI Kap Kbl pECYpPCTaphl KOK
The state does not have sufficient financial resources
Weak industrial and social infrastructure

General technical and technological backwardness of
enterprises

Significant increase in depreciation of fixed assets in
the infrastructure created in Soviet times
Imperfection of the existing legal framework

Opportunities

Threats

Attracting investment, know-how and private sector
experience in various infrastructure projects
Development of new stock market instruments
(project bonds, etc.)

Attracting institutional investors (pension and
insurance funds of the company)

Effective redistribution of budget funds

Increase in the number of infrastructure facilities
Service improvements

Meeting the population's need for high-quality
public services

Search for new forms of interaction with the private
sector that bring efficiency and profit
Implementation of international
technologies

standards and

Lack of public opinion on the transfer of
infrastructure facilities to the private sector in a
concession

Insufficient consideration of the opinions of all key
stakeholders when developing the program

Use of opaque schemes, administrative resources,
and corruption

Lack of clear mechanisms and coordination between
the main participants in the implementation of the
program

Insufficient elaboration of the legal framework and
economy of the program

Deterioration of the country's financial performance
due to its dependence on mineral prices and rising
inflation

Note-developed by the author

The UNDP urban development PPE program aims to support the development of

innovative PPE at the local level by providing grants (Innovative Partnership Grants) and
providing an international forum for organizations and individuals involved in the design of PPE
policies and projects (Global Learning Network) [4].

The Advisory body on public-private infrastructure at the world Bank, whose main goal is
to help developing countries improve the quality of infrastructure through the participation of the
private sector, provides technical and financial assistance in implementing programs to attract
the private sector [5].

New economic policies aimed at involving the private sector in infrastructure development
can also be supported by regional development institutions. For example, in the mid-1990s, the
Chinese government launched a series of pilot concession projects for the construction of roads,
bridges, water supply facilities, and power plants to increase foreign capital. These actions of the
country's leadership were supported by the Asian development Bank, which provided the
government with a grant of $ 2.6 million to facilitate the implementation of concession projects
in the electricity sector [6, 7].

Other issues focus on the right of public authorities to delegate certain functions/powers to
transfer ownership of infrastructure and public services to the private sector. One of the factors
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of effective implementation of the program is the awareness of the state of its role as an
organizer and provider of services to the population.

In order to implement the program, along with special changes in legislation (adoption of
legislation on infrastructure concessions, amendments to laws on natural monopolies, public
procurement, taxes, etc.), the introduction of PPEs may require certain structural reforms, for
example, in an area where public services were previously provided by a government Agency or
a state-owned company.

It is necessary to create or appoint a state body on the principle of "one window",
responsible for concluding contracts and protecting the interests of consumers. PPE policies
should be linked to other economic and social goals. Such goals may include, for example,
economic development, fighting unemployment, improving the quality of services, or
implementing international standards in domestic companies. An attractive investment
environment is an important factor for domestic and foreign investors to participate in
infrastructure projects.

Some governments have identified a number of infrastructure sectors that are open to
private investment. Turkey, for example, indicates the following areas that are available for
private capital, implemented under the following schemes: power plants, hydroelectric power
stations, creation and operation of FEZs, bridges and tunnels, roads and Railways, ports and
airports, telecommunications [8]. Figure 1 — Shows the structure of the private sector
infrastructure development program.

Mechanisms for implementing the
infrastructure development

Implementation of state Creation of a special roaram by the private sector:
development programs that working group on the poligtical de)z/cisioﬁ I(\:/han os in ihe
involve the private sector in »{ development of > P ' 9

system of state bodies, adoption
and improvement of concession
legislation, impact on economic
processes in the country

infrastructure infrastructure projects
by the private sector

Implementation of the

infrastructure - Signing a concession

development program by Holding a tender agreement and

the private sector: project _| for the transfer of monitoring

selection socio- | objectstoa compliance with the

economic analysis and concession terms of the

risk distribution concession
agreement

Figure 1 — Structure of the private sector infrastructure development program
Note-developed by the author

In accordance with Philippine legislation, the following industries have been opened for
private investment: power plants, roads, ports, airports, canals, dams, water treatment, irrigation,
telecommunications, railways, transport systems, industrial buildings and districts, residential,
public buildings, tourist projects, markets, slaughterhouses, warehouses, household waste,
Information Technology Systems and database infrastructure, educational and health institutions,
sewerage, drainage and other projects in the field of infrastructure and Development [9].

In the countries of South-Eastern Europe, a step-by-step mechanism for implementing the
PPE program was used. At the same time, it should be noted the key role of international
organizations involved in infrastructure development by the private sector... This mechanism
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can serve as a clear example for Kazakhstan in building strategic relationships between the state
and private companies in the field of infrastructure development.

The UNECE has developed a special program "Regional Flagship Initiative™ for the
development of PPEs in infrastructure carried out under the stability Pact for South-Eastern
Europe. The mission of this program is [10]: to develop PPP projects that provide benefits to the
public (in the medium and long term, the program sets goals to increase the percentage of total
private investment in infrastructure); to create support for regional cooperation in developing an
environment for private financing in infrastructure; to increase understanding among the public
sector in new PF technologies and to develop skills among employees in developing, facilitating
and negotiating privately financed projects; to create opportunities for local business
communities; to improve the legal and regulatory framework for compliance with EU standards,
the establishment of which requires the removal of constitutional and legal obstacles private
sector participation, as well as the creation of regulatory bodies that are free from political
interference; strengthening coordination under the stability Pact in the field of infrastructure, so
that various activities of international and bilateral donors, international and regional financial
institutions can provide the required results.

Kazakhstan already has prerequisites for implementing a program to attract the private
sector to infrastructure development, which can have a positive impact on the entire
implementation of the program. First of all, this is the desire of private companies to implement
various infrastructure projects, as well as the existence of a legal framework for concessions and
investments and a separate Chapter in the Tax code that provides for the provision of investment
tax preferences for infrastructure facilities according to the List of priority activities.

The adoption of a PPE program can serve as an alternative to one of the methods of
public financing of infrastructure in the country through the use of the securities market, namely,
by issuing bonds of local Executive bodies. In Kazakhstan, the practice of using municipal loans
to Finance regional infrastructure programs has developed only since the end of 1999. Only
those regions of the country that are donors to the state budget can afford to use this funding
mechanism. At the same time, all risks for the project fall on the public sector, namely on local
Executive bodies. In addition, local Executive bodies have to pay remuneration in the form of an
interest rate on the value of the bond [11, 12].

The analysis of state regulation of regional economic development at the expense of
funds borrowed in the domestic market by local governments, conducted by Mukhambetov, G.
M., showed the following [13]: growth of state internal debt on municipal bonds; low Executive
discipline in debt servicing - the debt of individual local Executive bodies began to exceed the
maximum debt rate-25% of local budget revenues; poor quality of investment projects, lack of
calculations of overall project efficiency.

According to V. Varnavsky, in modern PPE practice there are two fundamentally
different schemes of institutional transformations in the sphere of state and business relations,
both in terms of methodology and in terms of the depth of changes that are taking place [14]. The
first of them is related to the formation of institutions that correspond to the market economy and
the new place of the state in economic life, essentially from scratch. This scheme is being
implemented in the CIS countries and in some developing countries. The second scheme is a
structural adaptation of the existing institutional environment to the changed concepts of
development, priorities and conditions of economic activity of the state. The development and
evolution of new principles, norms and rules into existing institutions takes place either in the
context of the declared new economic policy of state regulation (great Britain, New Zealand,
Argentina, other Latin American countries), or in the framework of adaptation, modification, or
addition of the existing system of public administration (USA, Canada, Japan, EU countries). In
addition to those mentioned, new industrial countries (the Republic of Korea, Taiwan, etc.), as
well as some of the developing countries with a certain level of development of market relations,
but sufficient for establishing state-business partnerships, are following this path.
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The most typical and characteristic example of the evolutionary growth of partnerships in
the sphere of public property, in particular in transport infrastructure, is the United Kingdom,
which in 1992 adopted a new doctrine of privatization of public property at the state level called
the "private Finance Initiative". Over the period 1992-2001, 400 projects worth 19 billion pounds
were implemented in the UK under the PPE concept [15].

According to the analysis of the development of industries included in the industrial and
social infrastructure of Kazakhstan, the country is previously in the process of creating
competition in monopolistic conditions, namely:

- in the energy sector-in addition to assigning kegoc the functions of the organizer and
operator of the wholesale electricity market, improving the organization of the competitive
wholesale electricity market, which is planned to be privatized by the REC in order to introduce
the retail electricity market;

- in railway transport, passenger transportation will be allocated and transferred to the
authorized state body, while competition in transport and auxiliary activities will be introduced,
while maintaining the duties of managing the KTZ main network;

-in the telecommunications sector-it is planned to create a competitive market by
attracting new operators of long-distance and international communications, as well as by
stimulating the participation of these operators in rural areas;

- in housing and communal services-as a result of the housing reform of the state in 1991-
1995. it has ceased to be the main participant in housing construction, and 97% of housing in the
Republic has been privatized.In terms of the number of terminated contracts, transport is the
leader - 23 projects, followed by energy - 10 projects, telecommunications - 8 projects and the
water sector - 7 projects [16].

Another study shows that 74% of transport concessions and 55% of water concessions in
Latin America have undergone contract renegotiations. The reasons for this are the high
optimistic mood of the private investor and the state, unforeseen or changed circumstances [17].

When choosing a concessionaire company, you should also consider the size of the
project. For example, if the project size is very small, it will be more effective to sign a contract
with a private company without a competition. Proponents of negotiations argue that holding an
open tender can take a long time, and that the costs of preparing a tender offer can be large. On
the contrary, the proponents of open competition make the following arguments: competition can
give a better assessment of proposals for the Concedent, and thus increase the transparency of
the entire process.

However, there are cases when a country needs an infrastructure facility right now and
holding an open competition may entail some negative social consequences. For example, in the
Philippines, several energy projects were completed within one year. The costs were higher (13
cents per 1 kwWh) than with projects that were held later on a competitive basis (5-7 cents per 1
kwh). But in the end, it turned out that these costs were much less than the lack of electricity,
estimated at 50 cents or more [19].

In 1996. The Smith Institute in the United Kingdom published a report that compared the
costs of participating in open competitions for the PFI program and conventional government
collateral. The total transaction costs for this program amounted to 3% of all costs, and with
conventional government support, the costs were 1% [20]. To solve the problem, the UK
Government in 1999 developed a new guide for contracts under the PFI program in order to
increase the number of transactions under this program and reduce the cost of participation in the
tender [21].

According To V. Varnavsky, three institutional approaches to the organization of the
concession management system are used in practice abroad [22]. Sectoral approach-for each
sector of the economy, separate institutional structures (agencies) are created for roads and
railways, electric power, Forestry, etc. (Netherlands, Poland). Unified regulation of intersectoral
complexes-separate agencies are created for a group of interconnected industries: for the

167



regulation of the fuel and energy complex (electric power, gas, oil pipelines), transport complex
(railways, highways, ports) and utilities (water supply, heat supply and utilities).

Based on the above, when creating an effective institutional system in Kazakhstan for
private sector infrastructure development projects, it would be appropriate at the initial stage to
create a special working group or Commission for the development of infrastructure projects by
the private sector, which would study the prerequisites for the implementation of such a
program. Further, the implementation of such a program requires the formation of a special state
body or the assignment of such functions to an existing state body that can lead the project from
the study of the need for such projects to the conclusion of a concession agreement for it and
further monitoring. At the same time, it is necessary to create special working groups for
individual projects, depending on the characteristics of the infrastructure object, with the
involvement of specialists from various interested ministries and departments. After the
concession mechanisms are activated at the national level, it is necessary to conduct training at
the local level in order to transfer the right to conduct all necessary activities for the concession
to local Executive bodies. Governorates, could examine infrastructure needs, develop design
documents, conduct tenders and to enter into concession agreements. Individual local projects
can be considered at the national level if there is a large amount of investment, the complexity of
developing project documents, or the significance of the project for the entire country.

Results/discussion The study made it possible to draw the following conclusion.

1.we propose a methodology for organizing a PPE process management system based on
the current legislation and the current institutional structure, which defines all stages of the PPE
process and the requirements/tasks that PPE projects must meet.

Within the framework of the proposed methodology, the tasks of creating an effective
organization for involving the private sector in the development of industrial infrastructure
facilities are being solved.

2. the methodology for improving the PPE mechanism in the production infrastructure
consists of the following points:

- analysis of the advantages, disadvantages, opportunities and risks of implementing the
private sector infrastructure development program;

- structures and schemes of the private sector infrastructure development program;

- Structure of the PPE agency;

- description of the role of state development institutions in the implementation of private
sector infrastructure development programs;

- Determine the scope of application of PPE and the list of key state bodies of the
Republic of Kazakhstan that need to be involved in improving the PPE mechanism;

- Standard work plan for the implementation of the project "development of private sector
infrastructure facilities in Kazakhstan™;

- Contract and financial structure of the PPE project;

- List of potential PPE projects.

Conclusion. PPE projects for infrastructure development will reduce the amount of
budget funds and other resources allocated for the development and operation of infrastructure.
They also allow you to transfer a number of key risks to the private sector. Proper risk allocation
is important to reduce project implementation costs and ensure successful project
implementation.

The need to improve the legislation on infrastructure concessions, as well as develop
programs for the development of infrastructure in the private sector, corresponds to the main
ideas and provisions of the strategy of industrial and innovative development of the Republic of
Kazakhstan.
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KA3AKCTAHJA MEMJIEKETTIK KEKE MEHIIIK OPIIITECTIK
BAYIAPJIAMACBIH 93IPJIEY TOCIJIJAEPI

Tanan6aesa I'.E., s5xoHOMUKa FBUIBIMIAPBIHBIH KaHAUATHI
Epnusszosa K.H., 5x0HOMUKa FbUIBIMAAPBIHBIH KaHAUAATHI

A@:xanoBa 7K., 5JKOHOMHKa FBUTBIMIAPBIHBIH MAaruCTpi

Kopxvim Ama amvinoaswt Kvizeiiopoa yrusepcumemi, Koisviiopoa k., Kazaxcman
Pecnybnuxacwt
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Anpatna. HMHGpakypbUIbIM OOBEKTIICPIH JKEKE CEKTOpPFa KOHIeCCHsAra Oepy HH(PPaKyphUIBIM
00BEKTUIEpIH KYPY, XKAHFBIPTY, OJIapFa KbI3MET KOPCETY KoHE MaimanaHy Ke3iHIe MEMIICKETTIK CEKTOp
MEH JKEKE KalUTAJJIbIH 63apa iC-KUMBUIBIHBIH HAKThI TETIri OOJBIN Ta0bLIA b,

Kazipri yakpitra Ka3zakcranma Jkeke CEKTOpABIH  OHIIPICTIK  KyaTTapbl — Macenenepi
WHQPAKYPBUIBIMIBL KYPY TOJNBIK KeleMje KepceTinMereH. JKep KoWHAybIH MaiganaHy cajlachIHAarbl
3epTTeyiep JKoHe OCHl MPoOJIeMaHbIH KeWOip aceKTiIepiH FaHa KapacThIpaThlH HeMece KalaMIbIK JKoHe
CUTIATTaMaJIbIK CUTIATTAFbI )KEKEJICTeH FEUILIMH MaKajajap OyFaH »aTImanbl.

WubpakypbUTBIMIBI JAMBITYFa KEKE CEKTOPIBI TAPTy CasSCaTHIH TY)KBIPBIMIAMAJIBIK J31piey jKoHe
icke acelpy Kazakcranma KyprizijieTiH koHe aieMeri SKOHOMHUKAJIBIK, TporecTepai 6apadbap kepcereTin
9KOHOMHKAJIBIK peopManapAbIH THIMIUTITIH apTTEIPYABIH" KiNTi " 00BN TaObLIAAbI.

Ocpl Oanrta Marepuanuapibl YCHIHYIBIH HETI3r MakcaThl MEMIIEKETTIK-)KEKEIISIiK 9pINTeCTiK
(M2KO) nerizinne eHEepKaCiNTIK WHPPAKYPBUIBIMABI KYPY JKOHE JaMBITY JKOHIHAE FBUIBIMU HETi3/IeNreH
YCBIHBICTAp J3ipiiey OOJIBIN TaObLIAIbI.

Kinm ce30ep. Ungpaxypulivim, cepikmecmix, MeMieKemmik-diceke OHOIPICMIK UH@DPAKYPbLIbIM,
aneymemmik bazoapnama, sxcexe cekmop, SWOT-manoay, uHcmumyyuoHanowlx Jxicylie.

HoAXOJAbI K PABPABOTKE ITPOT'PAMMBI 'OCYJAPCTBEHHO-YACTHOI'O
ITAPTHEPCTBA B KASAXCTAHE

Tanan6aesa I'.E., kan1uaaT 3KOHOMHYECKUX HAyK
EpuusizoBa ’K.H., kanauaat 5)KOHOMUYECKUX HAYK
AoskanoBa K., MarucTp SKOHOMHUYECKUX HAYK

Kwoizviiopournckuil ynusepcumem umenu Koprxoim Ama, 2. Kvizviiopoa, Pecnybauxa Kazaxcman

AnHoTauus. Ilepenaya o6beKTOB HHPPACTPYKTYPHl YACTHOMY CEKTOPY B KOHIIECCHIO SIBIISICTCA
peaJIbHBIM MEXaHM3MOM B3aWMOJIEUCTBUS TOCYJapCTBEHHOI'O CEKTOpa M YAcTHOTO KaluTana Ipu
CO3JIaHHMH, MOJICPHU3AINH, OOCITYKHBaHUH U IKCILTyaTallii 00BHEKTOB HHPACTPYKTYPHI.

B nHacrosiee BpeMsi BOnpochl MPOM3BOACTBEHHBIX MOIIHOCTEH YacTHOro cekropa B Kasaxcrane
OTpaKeHBI HE B TIOJIHOM Mepe. co3/iaHne HHPpacTpyKTypsl. MccienoBanus B 00J1aCTH HEIPONOIb30BaAHUS
U OTJIENbHbIE Hay4YHBIE CTaTbH, KOTOPBIE PAaCCMAaTPHUBAIOT TOJHKO HEKOTOPBIE ACMEKThI 3TOM MpoOIeMbl
WJIM HOCSIT NIOLIArOBbIM M ONMCATENbHBIN XapakTep, STOMY HE IOJJIeXKaT.

KonuentyanpHast pa3zpaboTka M peanu3anys MOJUTUKKA BOBJIEUEHHS YacTHOTO CEKTOpa B
pa3BuTue HMHPACTPYKTYpbl sBisieTcs "KIIOUYOM" K TOBBIIICHHIO 3()(OEKTUBHOCTH SKOHOMHUYECKHX
pedopm, npoBoauMbIX B KazaxcTaHe 1 aieKBaTHO OTPAXKAIOLINX SKOHOMHUYECKUE POLIECCH B MUPE.

OCHOBHOH LENBIO MPEJCTABICHUSI MAaTEPHaJIOB B JAHHOW CTaThe SIBISICTCA pa3pabOTKa HAYIHO
000CHOBAaHHBIX MPEUIOKEHUN TI0 CO3JIaHHUIO U Pa3BUTHIO MPOMBIIIIEHHON MHPPACTPYKTYpPHl HA OCHOBE
rocy/lapcTBeHHO-4acTHOTO napTaepcTBa (I'UII).

Knwouesvie cnosa: ungpacmpyxkmypa, napmHepcmeso, 20CY0apcmeeHHO-4aACMHAs.
npou3eo0cmeennas ungpacmpykmypa, coyuanvnas npozpamma, dacmuwiil cekmop, SWOT-ananus,
UHCMUMYYUOHATbHASL CUCTEMA.
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Anjaarna.Makanaja Ka3ipri 5KOHOMHKa MEH TICHXOJIOTHS cajlachbIH/a TOJIBIK 3epTTENin OonMaraH
CyOBEKTHBTI DKOHOMHKANBIK on-aykaT wmoceneci (COO) kaH-KaKThl KapacTeIppurFaH. Kaszipri
amaM3aTThIH MCEHTAJIUTETiHAe Oyl Mocele oii me OoJica mremriMiTaObIMaraH »OHE J¢ OCBhI calia
MaMaHJaphbl YLIiH KypAesi 3epTTeyTaKbIpbIOb! OOJIBIN ecenTeme .

ABTOp aTanMBIII MACENeHI KapacThIpFaH AYHUE XKY31 FAIBIMIApBIHBIH eHOeriHe cunartama Oepe
OTBIPHII, CyOBEKTUBTI IKOHOMHKAIIBIK JJT-ayKaT JKaFJalbIHBIH 3aMaHay! CHIIAThIH alKbIHAAFaH JKOHE OCHI
CUMAThIH HAaKThUIayFa KaXETTi ic-lapanapja maijga OonaThlH KapaMa-KaWlIbUIBIKTapAbl aHBIKTaraH.
3epTTey KYMBICHI oIl Ae 0ojica anFaliKbl Ke3eHJAE TYpP *KOHE OChI TYPFBIJAFBl 3€PTTEY TaKBIPHINTAPHI
OOMBIHINIA TEOPUSIIBIK HET13/IeMEeHi jkacayFa 0acTalKbl aFRIIIAPT O0MYBI 90/IeH MYMKIH.

Kazipri agaM3ar yiiH TeXHUKa MEH TEXHOJIOTHSHBIH KapbIIITaIl JaMbIFaH 3aMaHbIHa OOJaIiaK
YPIaKTBIH cayaTThl, )KaH-)KaKThl JaMbIFaH TYJIFa PETiHJC KaJbINTAaCyblHA OHBIH TEK KaHa TepeH OiliM
alybl FaHa €MeC, SKOHOMHUKAIIBIK dJ1-ayKaT TYPFBICBIHAH EMIKIMIe TOyelci3 OOMybl eTe KakeT. Axam
©3iHIH FBUIBIMHU OIIEyeTiH KOTEepy YIIiH >KOHE e3repMeni HaphlKTa Oocexere KabinmeTti OOmybl YIIiH
TICUXOJIOTHSJIBIK TYPFBIIA QJI-ayKaThl TOJIBIKKAHIBI JKETUIreH amam Oonybl Tmic. On yuiiH agam MeH
KOFaMHBIH JJaMyBI KaTap XKypyi KaKeT.

Kanmputama aiTKaHga, CyOBEKTHUBTI SKOHOMHKAIBIK ol-ayKaT Ka3ipri Oi3miH KOFaMIarbl
XaJIBIKTBIH OPTYPJi 9JEYyMETTiK TONTAaphbl YUIIH MCHUXOJOTHSJIBIK TYPFBIAA KaH-)KaKThl KapacTHIPBUIBIIL,
3eprrenyi Thic. OpbIHIANFaH FRUIBIME Makajia OChl MOCEJICHI 3epTTeyre apHAIFaH FhUIBIMHU KYMBICTAP
YIIiH KaXET MaTepuai OOJIBIIT eCenTee Il

Kinm ce3dep: cybvexmuemi 2KOHOMUKA, AN-AYKAM, IKOHOMUKAILIK NCUXON02Us, 0ag0apblc,
21eMOIK IKOHOMUKA

Kipicnme. CyObekTHUBTI SKOHOMHUKAIBIK on-aykar (CDO) Moaceneci 3KOHOMHKAIBIK
MICUXOJIOTHSHBIH €H KYpJAeTi JKOHE a3 3epTTeNreH calajapblHblH Oipi O0dbIN TaObLIAIbL.
MamaHnapaplH 3€pTTey HOTHXKENEpIH TalaalThiH Ooncak, COO (HEeHOMEHOIOTHSCHI JKAMITbI
CUMaTTayjiap/Aa, OHBIH MOHMAIK ©pICIHIH IIeKapajapblH Oenruieyje >XoHe OChbl TYCIHIKTI
aHBIKTay/Aa SPTYPial KaumbUIsikTap 6ap. COO TyCiHITIHAHBIKTaylaH 0acKa, OHBIH KYPBUIBIMIIBIK
YUBIMIACTBIPBUTYBI  MEH  OHBIH  OJIIey  3aHIbUIBIKTaphl, COHJAAi-aK  epeKIleTiKTepi,
MEXaHU3MJIEP1,IKI KYPBUIBIMBIHA HETI3/IENITeH THUIIOJOTUS Moceyesiepl /1€ oTe ©3€KTI OOJIbII
cananajpl. OcbiFaH O0alIaHBICTBI MOCENENepIiH adyaH TYpPJIUTIri, FUTBIM/IA KUHAKTAIFaH HAKThI
Marepuaniap, oJEYMETTIK TMpaKTHKaAarbl ajfa KOWFaH MIHJETTEp aTaJMbBIIl MOCeJeH1
3epTTEYliH TEOPHUSIIBIK HET13/1€PiH d31pJiey/Ii Tajar eTei.

Kazipri korammarsl 5KOHOMHUKAJIBIK dJ-ayKaT Mocesesiepl FhUIbIMIAa epeKIe 3epTTEIy/IE,
COHBIMEH Karap, JKeKe aJaMIap/bl Ja, JKaIMbl KOFamJbl Ja TOJFaHIBIPATBIH MAaHBI3Ibl JKOHE
0acelM TaKbIPHIMTAPALIH Oipi OONBIM TaObUTAABI. ONEMIIK HSKOHOMHUKAJAFbl JIaFJaphic
caijapiapbl JaMyJIbIH JKaHa YpHicTepiHe KapaMa KaWlibl jKaFaasTTap TYBIHIATHIN, OHBIH 031
OCBI KapaMa-KallIbUIBIKTBI JKOI0Ia €PEKIIE CasiCH, IKOHOMHUKAJIBIK KOHE QJICYMETTIK ©3CKTILITIKKE
ue OOJIJIBI KOHE OJapIbl IIETy YIIiH KaHa FRUTBIMH TCUIIEP KAKETTUIITIH KOFapbLIATHII OTHIP.

3epTTey KYMBICBIHBIH HET13I Maceseci—Kbpliaap OONbI SpTYpIll enjiep FajlbIMIapbIHbIH
MOHAPAJBIK 3EpPTTEY IKYMBICTAPBIHBIHOAFBITHICAIAaM MEH KOFaM oJI-ayKaThl OCKEH CailblH
0aKpITTHI 00JIa Ma HeMece aKiia CyObeKTHUBTI dJI-ayKaTThl apTThIpa Ma» TOHiperiHae 60asr [1].
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Koram maMybIHBIH Ka3ipri SKOHOMHKAIIBIK KOHE QJICYMETTIK KaFJailbIHIa aJaMHBIH OMip
CYpy camachl €pekile MOHIe He, OHBIH a)KblpaMac aTpuOyThl — aJaMHBIH oJi-ayKaThl. by
KYOBUIBICTBIH OOBEKTHBTI JKOHE CYOBEKTHUBTI TAaOWFATBIH 3€PTTEy IOHAPAIBIK CUIATKa WUeE,
COHBIMEH KaTap, 3epTTEyLIIepiH MCUXOJIOTUS MEH 3KOHOMHUKAJAFbl ©3apa KbI3BIFYIIbIIBIFbIH
aHbIKTaiiApl.  JKeke anaMHBIH ~ ON-ayKaThIHBIH  JKOHOMHKAJIBIK JKOHE  IICHXOJIOTHSIIBIK
cuUnaTTaMajapblHbIH ©3apa OaillaHbIChIH TYCIHY Ka3ipri TYThIHY KOFaMbIHJAFbl aJaMJapiblH
OMIp CYpPYy CamachlH KaKCapTy YVIIIH OOBEKTHUBTI, COHAAN-aK CyOBEKTHBTI MOHIe M€, MYH/a
KOFaM oJ-ayKAaTbIHBIH KOPCETKilll peTiHAe Jie, JKeKe aJaMHBbIH KOFaMFfa KaTbIHACBIHBIH
KOPCETKIIIl PeTiH/e e KopiHeIi.

3eprrey Marepuajaapbl MeH dicTepi. 3epTTey callachl *KEKEe TYIFAHBIH IMCUXOJIOTHS
MEH SKOHOMHUKAJIBIK NCHXOJOTHSIHBIH TYHiCKeH xepiHae. Exi MoH e SKOHOMHUKAJBIK TYJIFa
YFBIMBIH KapacThIpaJibl )KOHE JKEeKe TYJIFaHbIH SKOHOMHUKAIBIK MiHE3-KYJIKbI MEH SKOHOMMKAIIBIK
CaHAChIH, HKOHOMHKAJIBIK KaThIHACTAPJBIH CYOBEKTICI peTiHae 3epTTeyMeH OaiaHBICTHI
Mocelenepal 3epTTeiii. JKOHOMHUKAAAFhl TICUXOJIOTUSIIBIK Ko3Kapac ajgaM (akTOPBIHBIH POJIiH
epeKIle KepceTel >KOHE YTBIMIBI KaFJaiaarbl UPPANUOHAIILI MiHE3-KYIBIKTBIH TaOWFaTHIH
3epTTeyre OaillaHbICThI.

OJ-ayKaT KYOBUIBICHIH 3€PTTEYJIe JI-ayKATThIH HETI3r1 MBIHAAAl Typiepi OacuIbUIBIKKA
aNbIHA/IBL: QNIEYMETTIK, YKOHOMHUKAIBIK, MMCUXOJOTHSIIBIK, SK3UCTEHIMANIAbI, PyXaHU, OCBHI OJI-
aykar TypJepi OOWMBIHIIA agaM eMIpiHiH OapJIbIK acHeKTiIepl YCHIHBUIFAH. AJaM3aT dJeMiHiH
KOl OJIIEeMIUNIT MEeH OpTYPILUIriHe CYHeHe OTBIPBIN, oN-ayKaT MOJEHHU, OSJICYMETTIK,
NICUXOJIOTHSUIBIK, (PU3UKAIBIK, OHMOJIOTUSIBIK, SKOHOMHKAIBIK KOHE PYXaHU SKOJOTHSIIBIK
dakTopiapapIH KOHE KEKe JaMy CUIaTTaMallapblHbIH Kypjaeni OalaHbICBIH OUIIIPETIH Kem
(bakTOpIIBI KYPBUIBIM PETIHAC aHBIKTaNa(bl. OOBEKTUBTI )KOHE CYOBEKTHBTI QJI-ayKaT ACHIeHiHIH
TyOereiini goneni onapAblH apachlHia Tikesei 0anamMaHbIH 00JIMaybIH TYCIHIIPEI].

XKeke TYIFaHBIH TCUXOJIOTHSUIBIK-OKOHOMHUKAIIBIK MOpTeOeci aJaMHBIH OJICYMETTIK-
SKOHOMHMKAJIBIK OMip KaFJailiapblHa KaThIHACBIHBIH CUIIAThIH FaHa KOPCEeTIiN KoMaiiibl, OHaa o1
YHEMi OJIEyMETTIK OpTaHBIH e3repyiHe Oeiimaenyre MoxOyp Oojaabl HeMece aJaMHBIH
QNIEYMETTIK KYHeJeri oNeyMeTTIK-DKOHOMUKAIBIK >KaFailblHa KaThIHACKI, COHBIMEH KaTap e3iH
Oaranay crangaptrapbiH Oenruiedal. CyObeKTHBTI SKOHOMUKAIBIK Ol-ayKaT, MCHUXOJIOTHSIIBIK
CHUSIKTBI, XaIIBIKTBIH OPTYPJi QJIEYMETTIK TONTAaphl YIIiH YKOHOMUKAJBIK KOHE TCHUXOIOTHSIIBIK
(akTOpIapIbIH epeKIIeiriMeH aHbIKTalaabl. JKOHOMHUKAIBIK TICHXOJIOTHAIAFbl YKOHOMHKAIIBIK
KaThIHACTAp CYOBEKTICIHIH JKEKe JKOHE MIHE3-KWIbIK EepEeKIIEeNIKTepiH 3epTTey  YIIiH
HYKOHOMHUKAJIBIK TYJIFa YFBIMBI KOJIIaHBLIA IbI.

DOKOHOMUKAJBIK TYJIFAHBIH TICUXOJOTHSJIBIK ONl-ayKaThlH OJIIIEy TCHUXOJIOTHUS MEH
HKOHOMHKA CaJlaChIH/a COHNAi-aK, SKOHOMHUKAJIBIK TICUXOJIOTHS MEH TYJIFa MCUXOJIOTHSICHIHBIH
TYHMICKEH JKepiHJIe )KeKe FhUIBIMHU Macese OOJbIN KapacThIpbliaabl.MaceneHi Oenriney agaMHbIH
HKOHOMHKAJIBIK MiHE3-KYJIKBIH/IaFbl TICHXOJIOTHSUTBIK 9J1-ayKaThIH Oaraiayaarbl 00BEKTHBTI KOHE
CyOBEKTUBTI (haKTOpIapIbIH KaTbIHAChIHA0AIIaHBICTHI 00JIa b

DKOHOMHKA CAJaChlH 3€PTTEYIIIEP SKOHOMHKAIBIK OJI-ayKaTThl OarajiayFa OOBEKTHUBTI
JKOHE CYOBEKTUBTI KO3Kapac Typajbl jKaH-)KaKThl OCBI cajlaFa KaTBICTBI MoceseNepi 3epTTey/ii
KapacTbipaapl. MyHJa OOBEKTHBTI TOCUT KEHIHEH KOJJAHBUIAAbl JKOHE OHBIH e3repy
JMHAMHKACBIH CaJIBICTBIPYFa apHAJIFaH 3epTTey TIXKipHOeciMeH ThHIFbI3 OaiaHbicTa Oomanpi[2].
Tabpic MeJIIepiH KOJIITaHA OTBIPHIN, OJIap XaJTBIKTEIHIKOHOMHKAJIBIK KaFIailbl MEH JJIEYMETTIK
KYPBUIBIMBIHBIH ~JICHTE€HIepiH CUMATTAiAbl: KYHKOPIC MHHMMYMBI, oOpTamia OailblK MeH
KOFaMaFbl TEHCI3AIK Iopexkeci xoHe T.0. COHbIMEH KaTap, KONTEeTreH capamiibuiap Oy TOCUIIIH
KaHaraTTaHOaFraH/AbIFbl MEH IIEKTEYNUIITIH aTal eTe/ll, OUTKeHI CyObEeKTUBTI aJI-ayKaTThl OJIIICY
aHbIKTaMa OOWBIHINIA aJaMHBIH ©31H Oaranayna eckepyl kKepek.CyOBeKTHBTI eJmemMaep oJ-
ayKaTThl OOBEKTHBTI OJIIEYAiH aHa OalaMachl pETiHAEC HKOHOMHUKAIBIK TCHXOJIOTHSAIA
3epTTenin Keneni. KenrereH sKOHOMHUCTEp aJlaMHBIH SKOHOMHUKAJIBIK MIHE3-KYJIKBIH TYCIHIIPY
JKoHe OoipKay YVIIH CYOBEKTHUBTI SKOHOMHUKANBIK on-ayKaT (CDO) TyKbIpbIMAaMAaChIHBIH
TEOPHUSIIBIK MAaHBI3IBIIBIFBIH MOWBIHIAW OTHIPHIT, OAKBIT IMEH CYOBEKTHUBTI QNI-ayKaT TYpPAaJIbI
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TYCIHIKCI3 VFBIMAApAbI ChiHFAa ajansl [4,5]. Aunaiina, orOachlHIAFbl MaTePHAIIBIK HEMeEce
KapKbUIBIK OKaFJaiifa KaHaraTTaHy, MaTepUajibIK >Kafjaiifa, eKe HeMece OTOaChUIbIK
KipicTepre KaHaraTTaHy JXEKe aJaMHBIH, Vi [IapyamlbUTGIKTAPBIHBIH JKOHE Kbl KOFAMHBIH
SKOHOMHM-KAJIBIK ~ JI-ayKaThIHBIH TOJIBIK KOPCETKIIITEpl peTiHAe KOoJJaHbUIa OacTajbl.
DKOHOMUKAJIBIK OJ-ayKATTHI OJIIICY 9/IICHAMACHIH JaMBITYJAaFbl MAHBI3JbI KE3€H OJI-ayKATThIH
CyOBEKTHBTI TY)KBIPbIMJIaMa €KEHIH MOWBIHAAQY OOJIIbI, COHIBIKTAH CYOBEKTHBTI Oaranay
IKOHOMHKAJIBIK QJI-AYKATThI OJIIIEY YIIiH €H THIMI1 KypaJibl O0JIbIN Ta0bUIaab! [6].

Ochbl  KO3KapacThIH JoJCNaTaJIMBIIT  OICTEPAIH MAaHBI3ABUIBIFEI MEH CEHIMIUTITIH
KOPCETETIH JKEKE oNl-ayKaTThl eIy VIIIH CyOBEeKTHBTI Oaranayabl KOJJIAHATHIH KONTETreH
3epTTeyJIep HOTHIKEICPIHIH JKOFAphl IMIUPHUKAIBIK COMKECTIri 00ibin TaOblIaasl. CyObeKTHBTI
OJIIIICyJIep HOTHXKEJIEPIHIH CAIBICTHIPMATBIIBIFBI, OJAPJBbIH HKEMIUIrl JXKOHE TOMEH KYHBI,
COHJIali-aK OJIapJIbIH ICUXOJIOTUSIIBIK MaHbI3bl SKOHOMHKAJIBIK dJI-ayKaT KOJIAWChI3[bIKTHI TAay
asiChIH/Ia /13, "0aKeITThI"Oaraiay/aa ga OChIHAN 9IICTePiH YIKEeH apThIKIIBLIBIFBI Oap [7].

3eprTey HoTHiKeci KIHe Tanaay. CyObeKTHBTI SKOHOMHKAIBIK QI-ayKaTThl ©JIICYAiH
HETI3rl TEOPHSUIBIK Mocelieci OHBIH TaOWFaThl MEH Kypamjaac OeJiKkTepi  Typalibl
TYKBIPBIMIAMAJIBIK HACAIapIbIH JKETKUTIKCI3 OOMybl, COHAal-aK OHBI OarajayJblH CEHIM/II
omictepiHiH 00IMaybl OOJIBIT TaObLIA/IbI.

B.A.Xamenko TeopusiceiHnarsl (CDO  KYpBUIBIMBIH  KapacTbipalblK. CyOBeKTHBTI
YKOHOMHUKAJIBIK QJI-ayKATTHI OJIIICY/IiH TCOPUSIIBIK MOCI KeJecl IeHreiiep i KAMTHIbI:

1. ©3exTi MaTepHalIbIK JKaFaaiifa (SKOHOMHKAIBIK MIpTeOere) »oHe OHBIH e3repyiHe
MICUXOJIOTHSUTBIK KaThIHACTHI OimipeTin KK mapa KypayibLuiapbIHBIH JICHICHI.

2. Xeke WHAMKATOPIAPIBIH JKUBIHTBIFBIH JKEKEJIEreH KEIIeHIl KOpCeTKIITepre
OIpIKTIpETIH CYOBEKTHBTI JIKOHOMHUKAJIBIK OJ-ayKATThIH JKAJINbLUIAaHFAH KOMITOHEHTTECPIHIH
JICHT €.

3. CyOBeKTHBTI SKOHOMHUKAIBIK JI-ayKATTBIH HETI3r1 eJIeMAEpiH KAl Oaramayra
CUHTE3JICHTIH UHTErpaiibl Oaranay JeHIeui.

CyOBeKTHBTI SKOHOMHKAIBIK OJ-ayKATThIH HMHTETPAIJBIK WHACKCI — JKEKEe WHICKCTEP
HET131H/e ONIIEHETIH KeIIeH I MHAUKATOP:

- O)XKb — marepuanibplK on-ayKaTThIH ©CYIHIH CBHIPTKbI *OHE IIIKI >KaraaiaapbIHbIH
ONTUMHUCTIK HEMECe TMEeCCUMUCTIK OarachlH KOPCETETIH HSKOHOMMKAIBIK ONTHUMU3M MEH
CEHIMILTIK UHOEKCI;

- MAJ] — KipiCTiH >Ke€Ke aJlaMHBIH CYpaHBICTapbl MEH KaXETTLTKTepiHe CyOBEKTHBTI
OapabapJibIK MHIEKCI;

- XKXUA — otOachiHBIH MaTepUasAbIK KaFaaiiblHa CyOBEKTHBTI Oaranayqbl KOpCEeTeTiH
OTOACBHIHBIH aFbIMJIAFbI QJI-aYKATHIHBIH HHJICKC,

- UHJ — xapxbl KapaXaTbIHBIH KETKUTIKTLIIK HEMece KETICHEYIIUTIK TopesKeciH
KOPCETETIH KAPKBUIBIK JCTPUBICHUE HHICKCI;

- HDT — KapXbUIBIK CTpecCTiH OoNMayblH HEMecCe AaybIPIbIFbIH KOpPCETeTiH
YKOHOMHKAJTBIK Ma3aChI3/IbIK MTEH Ma3achI3IBIKTHIH HHJICKCI.

OBbX moceneci OOWBIHINIA YMIUPUKAIBIK 3epTTEYJEpre MIONY SKOHOMHKAIBIK TYJIFAaHBIH
CyOBEKTUBTI JI-ayKaThIHBIH Kesleci MpoduiIiH KepceTyre MyMKIH/IIK Oepei:

1. ©Omipae kKaHaraTTaHOaraH ajgamaap MaTepUaIbIK KYHIBUIBIKTapFa KaHaraTTaHybIHA
KoOIpek MoH Oepesi. OMipAeri MaTepUaIbIK COTTUTIKTIH YIKSH CyOhEKTUBTI KYHIBUIBIFBIH aTarl
OTKEH aJaMJap CYOBEKTHBTI oNl-ayKaTThlH TOMEH OarachiHa We. XalbIKTBIH TaOBICHI TOMEH
eNJiep/ie MaTepUaAIBIK KYHIBUTBIKTAPIbIH MaHBI3IBUIBIFEl €10Yip HKOFaphl, OYJ1 CyOBEKTHBTI JI-
ayKaTTBIH KIPICTIH ©CyiHe TOYeNJIUIriHIH apTyblHa oKelyli MYMKiH. MarepHuanabiK
KYHIBUIBIKTApAbIH (KEKe TYJIFaHbIH MaTepuain3Mi) OachIMIBIFBI ©MIp CYpy JAeHreifiHe
KaHaraTTaHyMEH Tepic OalIaHbICThI €KeH1 Oerii.

Ocsuraiima, COO neHreiii ToMeH agamaap eMip/iH 0acka MakcaTTapblHa KaThICTHI MaTe-
pPHANIBIK KYHIBUIBIKTAP/IBIH KOFaphl MAHBI3ABUIBIFBIHA He. ONap coHmali-aK eMiperi MaTepual-
JIBIK Tayapiap MEH MaTepUAIIBIK JKETICTIKTEPAIH MaHbI3ABLIBIFBIH KOFaphl OaraiaiiIpbl.
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2. DKOHOMHKAIIBIK TYPFBIAH CYOBEKTUBTI JKaFIaliaphl jKaKCchl afgamuap Karaaiiapsl
TOMEH aJaMJapFa KaparaHaa e3 eMipiepiHe KeOipek KaHarartaHaapl. COO neHreii >Korapbl
azaMmiapaa emipre KaHaraTTaHy JCHIedl TOMEH JEeHTCeHIeH KOFapbl O0oJaabl. OMipIiH
KaHaraTrTaHybl MeH CDO apacwiaaarsl Oainanbic SWLS onmiciMeH pacranajsl.

3. Keke TysiraHblH CYOBEKTHBTI QJI-ayKaTBIHBIH JCHTECHIHCT] )KeKe alibIpMAIIbUIBIKTaPhI
OHBIH ©31H-631 Oarayiaybl MEH eMipJeri OKuFagapbl OakplIay OpHBIHA KaThICThl. COO neHreii
JKOFaphl amamjaapia e3iH-e31 Oaraiiay, SKOHOMHUKAJIBIK MiHE3-KYJIBIKKA JIETeH CEHIMIUIK IeH
o3iH-031 Oakpuiay, COO JeHreilli TeMEH agaMaapra KaparaHia ©MIpJiH SKOHOMHUKAJIBIK
CaJIaChIHAAFBI ©3 KETICTIKTEPiHE AETeH CEHIM KOFaphl.

CyOBbeKTUBTI SKOHOMHKAIBIK dJI-ayKaTThl 3€PTTEY KOHE OHBI OJIIIEY OJICTEMECIH XKacay
K@XETTUTr TCUXOJIOTUSl FBUIBIMBIHBIH TEOPUSUIBIK KAXKETTUIIKTEpIMEH Jie, MpPaKTUKAHBIH
CYpaHBICHIMEH JI¢ aHBIKTAJIa/IbI.

«BaKBIT PKOHOMHKACBHIH» KYPY TYPFBICBIHAH CYOBEKTHBTI SKOHOMHKAIIBIK OJI-AYKATTHI
3epTTey JKOHE KAJBINTACTHIPY MACENIeCi Ka3ipri TaHaa ©3€KTI Macesie OOJIbIN caHalaabl, Oipak ol
KYHIe JEWiH 3epTTeyJiH THICTI FBUIBIMH-9AICTEMENIK KYpalaapbIMEH KaMTaMachl3 €TIIMEreH.
Kazipri yakpiTTa CyOBEKTHBTI SKOHOMHKAIBIK oJ-ayKaT KYOBUIBICKI ©MIp CamachIHBIH 1MIKI
KYpBUIBIMBI PETiHJE, aJaMHBIH JKaJIbl ON-ayKaThlH KaObuIgay achekTiiepiHiH Oipi xXoHe
ONIEYMETTIK CaNbBICTBIPY HOTIKECiHAE 3epTreneni. «bakplT 5KOHOMHUKACHIH» KAIBIITACTHIPY
Tana0bl XaJIBIKTBIH OCHI JKaFIai/1aFbl CYObEKTHBTI CE3IMiH JMArHOCTUKAJIAYIbI KAXKET eTe/i, OyII
OHBIH JICHTeHiH jkoHe MpobiieMarnap sl Ny KOJIIapblH aHbIKTayFa MYMKIHIK Oepeni. MyHnait
JMAarHO3/1bl WHAMKATOPJIAPAbIH YII JCHTEWsl JKYHeciH KOJJaHa OTBIPBIN jkacayra OOJajibl.
3epTTeysep KopceTKeH e, CyObeKTUBTI SKOHOMHKAIBIK dJI-ayKaT Typaibl Xabdapaap Oory agam
KacblHa Tikened OaiimaHpICThl. Epecek amamaap SKOHOMHUKAIBIK JKaFJaiiMeH caHacy, opOip
OpEKeTTI COraH COMKECTEHMIPIN KYpy MOCENECiH YHeMi OacHIbIIBIKKA albIll OThIpabl. JKyMbIC
ICTEHTIH kacTap OoamakKa ONTUMUCTIK KO3KApacIeH Kapahipl, ©31epiHiH KoCiON KbI3METiH/IE
«OKCIIEpUMEHTATOPIIAP» OOJIBIN KOPIHYTE THIPHICAIbI, SKOHOMUKAIIBIK dJI-ayKaTThl CEHIM/L TYpe
KETUIIPY YIIH «ChIHAKTap MEH KaTeNiKTep» SMICiH KOJNAaHyIaH KOPBIKHAHAbL. 3epTreynepai
JKAIFACTBIPYAbl CYOBEKTUBTI SKOHOMHUKAIIBIK ONl-ayKaTTBhIH JKali-KyWHiHe, OHBIH Jamy
MYMKIHJIKTEpIHE 9cep €TETIH cebenTepil TEepeHIPEK 3epTTey OarbIThIHIA >KYPri3T€H JKOH.
JlerenmeH, OyJ1 KYOBIIBIC CamallbIK-CaH/IbIK TaJIJay TEXHOJIOTHACHIH KEeTULAIPY/l Tanam eTe/l.

KopbITbIHABI. 3epTTey HOTHKECIHEH 0allKaThIHBIMBI3 — CYOBEKTHUBTI SKOHOMUKAJIBIK dJI-
ayKaTbl TOMEH JEHIeiieri aJaMIapAblH OJIEYyMETTIK TOObl eMip Cypy YIIIH KaXeTTi
MaTepUAIBIK KYHIBUIBIKTAPIBI JKOFApPhI Oaraiaiiibl. AJl SKOHOMHUKAJBIK OJI-ayKaThl JKOFaphI
JIeHreiieri agaMaapAblH QJeyMeTTIK TOObIHA TOH KacHeT — ojap YIIIH 3 eMipJepiHiH
KYHIBUTBIFBI )KOFAPBI.

Ocplinaifia, agaMHBIH TICUXOJOTHSIIBIK KOHE SKOHOMHKANBIK d1-ayKaThl MocelNeci Ka3ipri
KOFaM VIIiH OHBIH CasiCM WHCTUTYTTapbIH JaMBITy MaKCAThIH/IA HAPBIKTHIK SKOHOMHKAHBIH
e3repyl Ke3eHiHJIe TyOereili MaHbI3[Bl JEN ecenTeieni. DKOHOMUKAAarbl agaM (hakTopsl
3epTTEYAIH XaHa OarbITTapbIHBIH 3€PTTEY HBICAHBIHA AWHAJIbI, OHBIH IMIHE YKOHOMHUKAIIBIK
KaTbIHACTAP/ABIH CYOBEKTICI PETiHAE aJaMHBIH TCUXOJIOTUSIIBIK KOHE CYOBEKTHBTI OJI-ayKaThIH
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BJIMAHUE CYBBEKTUBHOI'O SKOHOMUNYECKOI'O BJIATOIIOJIYUHUSA HA
IKOHOMMYECKOE INIOBEJEHHUE: IOCTAHOBKA ITPOBJIEMbI

Bazapxanosa ML.B., MarucTp ncuxonoruu
Bazarhanova_82@mail.ru, https://orcid.org/0000-000-8286-9057

acnupanum Ilosondcckoeo uncmumyma ynpasienus um. I11.A. Cmonvinuna (PAHXul C), Poccutickas
Dedepayus

AHHOTanMs. B cTaThe KOMIUIEKCHO PacCMaTPHUBACTCS BOMPOC CYOBEKTUBHOTO IKOHOMHYECKOTO
Omaromonmyuust (COB), KoOTOpwIii 110 KOHIA HE W3YYeH B OOJACTH COBPEMEHHOW 3KOHOMHKH U
MICUXOJIOTHHA. B coBpeMEHHOM OOIIEeCTBE 3TOT BOMPOC JO CHUX IOp OCTaeTcs HEpPEHICHHBIM |
MIPEACTABIISIET COOOM CIIOXKHYIO HICCIICIOBATEIILCKYIO TEMY JJIS CIIEIIHATUCTOB B 3TOM 00IaCTH.

OmuceiBast pabOTHI YICHBIX, 3aHUMABIITNXCS JTAHHBIM BOIIPOCOM, aBTOP BBISBIISECT COBPEMEHHBIN
XapaKTep COCTOSIHUA CYObEKTUBHOTO YKOHOMHUYECKOTO OJIAarOnoyyusl U MPOTUBOPEYHs, BOZHUKAIOIIUE B
Mepax, HEOOXOIWMMBIX MJIs BBIICHEHHS JTOro xapaktepa. McciemoBaHwe Bce eIe HAXOIUTCS B
3a9aTOYHOM COCTOSTHHU M MOXKET OBITH IPEAMOCHUTKON JIJIST TEOPETHIECKOW OCHOBHI MCCIICIOBATEIIbCKUX
TEM B 3TOH 00JIaCTH.
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JIIst COBPEeMEHHOTO 4EeIOBEYEeCTBA, B BEK OYypHOTO pAa3BUTHA TEXHUKM M TEXHOJIOTHH,
¢dopmupoBanue OyIyIINX MMOKOJICHUH KaK IPaMOTHBIX, BBICOKOPA3BUTHIX JIMYHOCTEH TpeOyeT He TOIBKO
rIyOOKMX 3HAaHWHM, HO M CaMOCTOSITEIBHOCTH B IJIaHE SKOHOMHYECKOTO OJarococtosHus. YToObl
MOBBICUTH CBOM HAayYHBIN MOTEHIMAT U OBITh KOHKYPEHTOCIOCOOHBIM Ha MEHSIOIIEMCS PBIHKE, YEIOBEK
JIOJDKEH OBITh TICUXOJOTHYECKH 3pebIM. [ 3TOTo pa3BUTHE YeloBEeKa M OOIIEeCTBA ODKHO MATH pyKa
00 pyKy.

B menom cyOBbeKTHBHOE SKOHOMHYECKOE Olaronoiydue CleAyeT paccMaTpuBaTh M H3y4aTh B
IICHXOJIOTHYECKOM KJIFOUe Ul Pa3IMYHbIX COIHAIBHBIX TPYII COBpEMEHHOro ooOmecTtBa. JlaHHas
Hay4yHas CTaThsl SBISETCS HEOOXOMMMBIM MaTepHalioOM ISl MCCIICHAOBATENBCKOM pabOTHl MO JaHHOMY
BOIIPOCY.

Knioueswie cnosa: cybvexmuenas >3KOHOMUKA, O1A20COCMOSIHUE, IKOHOMUHECKAs NCUXOJIO2U,
KpU3UC, MUPOBAsL IKOHOMUKA

IMPACT OF SUBJECTIVE ECONOMIC WELL-BEING ON ECONOMIC BEHAVIOR:
FORMULATION OF THE PROBLEM

Bazarkhanova M.B., master in psychology
Bazarhanova_82@mail.ru, https://orcid.org/0000-000-8286-9057

post-graduate student of the Volga Institute of Management named after P.A. Stolypin
(RANEPA), Russian Federation

Annotation. The article comprehensively considers the issue of subjective economic well-being,
which has not been fully studied in the field of modern economics and psychology. In modern society,
this issue still remains unresolved and is a difficult research topic for specialists in this field.

Describing the work of scientists involved in this issue, the author reveals the modern nature of
the state of subjective economic well-being and the contradictions that arise in the measures necessary to
clarify this nature. The research is still in its infancy and could be a prerequisite for a theoretical basis for
research topics in this area.

For modern mankind, in the age of rapid development of technology and technology, the
formation of future generations as literate, highly developed individuals requires not only deep
knowledge, but also independence in terms of economic well-being. In order to increase one's scientific
potential and be competitive in a changing market, a person must be psychologically mature. For this, the
development of man and society must go hand in hand.

In general, subjective economic well-being should be considered and studied in a psychological
way for various social groups in modern society. This scientific article is a necessary material for research
work on this issue.

Keywords: subjective economy, welfare, economic psychology, crisis, world economy.
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Kos:kazoanapapl pacimaey :KeHiHe aBTOPJApPFa apHAJIFaH 0aclIbLIbIK

«KopkpIT ATa atbinaarsl Kpi3puiopa yHuBepcuTeTiHIH Xa0apiibichh KypHAJIbIHIA MaKaia
JKapusiay YIIIH JadblH FBUIBIMU KYMBICTBI aBTop(iiap) Vestnik.korkytkz caiiteinnarsr Onnaiin
Makaja >xi0epy jKyheci apKbLibl, apHailbl HYCKayJbIKTbl NaiiianaHbln xibepyre Oonansl. Makana
Windows 10 oneparusrti xxyitecinneri Word ¢popmatsinga Times New Roman mpudringe xa3butyblt
kakeT (Ochl TayanTta >kKa3pUIMaraH Makajla aBTOMATThl Typne KaOwLimaHOaimel). JKapusiiaHbIM
TiJIepi — Ka3akiia, OpbICIIa, aFbUIIIBIHIIA.

KypHannma skapusuiay YIIH XYMBIC MOTIHIH YCBIHA OTBIPBITN, aBTOP ©31 Typalbl OapibiK
MOIMETTEP/IiH IYPHICTHIFbIHA, MaKaiaga IlaruaT MeH ofcOueTTep Il 3aHChI3 ajblll MaigalaHy IbIH
0acka TypJiepi )KOKTBIFbIHA, TIAlJaTaHbUTFaH OapIIbIK MOTIH, KecTelep, Chi30anap, CypeTTepIiH THICTI
TYpZAE pacimMaenyine Keniaik oepei.

Komkazbana:

1) «KapaTbuUibIiCTaHy JKOHE TEXHUKAIBIK FHUTBIMIAPY CEPHUSICHI;

2) «bigiM, TyMaHUTAPIIBIK JKOHE QJICYMETTIK FBUIBIMIAPY» CEPUACHIHIAFbI ©3EKTi Macelenep
OOIBIHINA FBUIBIMU 3€pTTEYJIEPIiH HOTIKeNepl 00ybl kepek. Makanagarsl 10HEKCo3 TI3IMIHIE TEK
peneH3usUIanFaH oeduet ke3nepi, DOI unaekci 6ap oneduerrep 00Iybl THIC.

Makasna KYpbUIBIMBI MEH O€3eHIIpLTyi:

1. Maxkana kesemi 6-12 OeT apaibIiFbiHIa OOTYHI THIC.

2. Makanansl Kypy cxemachl (0eti — A4, kitanTelk Oarmap, Typanay — eHi OoibiHIIa. Com
JKaK, YCTIHT1 )KOHE TOMEHTI KaKTapbIHIaFbl alllbIK XKHEeKTepl — 2,5 cM, oH xarbiHaa — 2,0 cm. [lpudr:
tur — Times New Roman, ememi (kerib) - 12) (Windows 10 onepatusTi xyitecinaeri Word dpopmaThinza);

- MPHTU wunpekci — GipiHmn xo0j1bl, KoFapsiaaH, con »xakra (http://grnti.ru); ox »xakra —
XKypHablH doi uHAeKcl (mpedukc xoHe cypPukc)

- MakKaJia aTaybl — OpTachblHa KaJIbIH OH €Ki KapiIlieH;

- aBTOP(JIapIBIH)AbIH aThI-KOHIEPiHIH OipiHII Kapmi MeH Teri — optara 11-kapim;

- yilbIM, Kaja, eNIiH TOJBIK aTaybl (erep aBTOpiap TYpii YHbIMAapaa >KYMBIC icTece
aBTOpJIAP/IbIH TET1HIH KaHbIHA OipJcii TaHOA JKOHE THICTI YHBIMIBI KOIO KaXXeT ) — OpTara, KypCHB —
11-kapir;

- AgpaTna.tyn Hycka timisge (150-300 ce3; mMakaia KypbUIBIMBIH CaKTail OTBIPHIIT), ©JIIEMi
(kermp) — 11-kapir;

- Kinm ce30ep: — xa3ak, opsic, aFbuIIBIH TiIAepinae (3-5 ces/ce3 Tipkectepi), enmemi -
(xermp) 11-kapim;

- Herisri motin (apanslk uHTepBan - 1, «azat xom» - 1,25 cm, 12-kapim) KypbUIBIMBI
TeMeHeriiei 0omaibl:

3.Kipicne. TakpIpbINTHIH TaHIATYBIH HETI3[EY, TAaKBIPBITITHIH HEMECE MOCEJICHIH ©3€KTLIIri,
OOBEKTIHI, TAKBIPBINITHI, MaKCATTapbl, MIHACTTEP/i, OMICTEP/i, TOCIIAEPMAl, THIOTE3aIap MEH
YKYMBICTBIH MaHBI3/IbUTBIFBIH aHBIKTAY;

43epTTey MaTepHaJiapbl MeH dicTepi. Marepuangap MEH JKYMbIC  OapbIChl
CHUIIaTTaMaChlHaH, COHJIAM-aK MaiAaaHbUIFaH 9IICTEPAIH TOJBIK CUIIATTaMachblHaH TYpPYbI THiC. by
Oemimze MaceNeHIH Kajlail 3epTTereHi cunaTTanabl: OYpbIH JKapUsulaHFaH OENTUIEHTeH paciMaepal
KaliTalaMmai-aKk erkel-Ter kel akmapar, MaTepuayigap MeH OdicTepaAl TaimaiaHy Ke3iHze
KAHAIBIKTHl MIHJETTI TYpAE C€HTi3€ OTBIPBIN, KAOIBIKTHI (OarmapiamMaliblK —JKacaKTaMaHbl)
COMKeCTeH TPy KOHE MaTepHajIapbl CHIIATTay KOJIAaHbLIA IbI;

Kecrenep, cyperrep alThUIFaHHAH KEHiH OPHATIACTHIPHUTYBI KEPEK. Op HUTIOCTPAIHSIMEH
xa3y (emmemi (kerub) — 11) Gomysikepek. CypeTTep aHbIK, Ta3za, CKaHepJIeHOEreH OOyl KEPEK.

Maxkana MoTiHiHAe cintemenep Oap ¢opMmynanap faHa HewipieHenl. JKaimblFa MM
ab0OpeBHaTypajzap MEH KbICKapTyJap[sl KoclaraHjaa, Oapiblk ab0peBuatypanap MeH KbICKapTyJap
MOTiHJIe OIpiHIII PeT KOJJAHBUIFAH KE3/Ie alllblll kKa3bUTyhbl THiC. MOTIH/E CIATEeMeNep TiK Kakiajaa
kepcerineni. CinTemenep MOTIHAE KaTaH Typle HeMipiieHyl Kepek. MaTtiHaeri ofeOueTke OipiHI
cintemene [1], exinmrici - [2] skoHe T. 6. HOMIpi 6oyl THiC. MakalaHbIH HETi3T1 MOTIHIHAETI KiTanka
cinreMe maiimananeurad Oerrepmi (Mbicanmel, [1, 45 ©Oer]) kepcerymeH Koca Oepiiyi THIC.
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KapusimanOaran KymbIcTapra cuiTeMe jkacayra Jkon  Oepuiveimi. JluneHsusuraHOadThIH
OacbUIBIMAApFa CUITEME XkKacayFa *koJj OepliMeni.

5. HoTm:kennep/Tankbliay. 3epTTey HOTHKENEPIH TAIay KoHE TaJIKblIay KeNTipUIeai.

6. KopbITHIHABI/ KOPBITHIHABLIAP. OChI KE3EHET] KYMBICTHI KOPBITHIH/IBLIAY; aBTOP alTKaH
YCBHIHBUIFAaH TY)KBIPBIMHBIH aKUKaThIH pactay. KopbITbiHIbUIap Oenriimi Oip FRUIBIMHU Cajlaarbl
3epTTeY HOTWXKENIEpiH IKaIMbUIay YIOiH, YCBHIHBICTApIbl HEMEce OJaH Jpi JKYMBIC ICTEy
MYMKIHIIKTEpiH CHIIATTall OTBHIPBINT KOJIJAHBUTYbI KepeK. JKYMBICTBI Kap>KbUIBIK KOJJIAy TYpajibl
aKrmapar OipiHIIi OeTTe ciiTeMe TypiH/Ie KopceTite i

7. Onebuertep Tizimi (emmemi (kernp) — 11, maligananeiiran oaeduertep canbl — 15-TeH kem
0onMaybl KaxeT). OpeOueTTep Ti3iMIHIC KUPWUIMIAJA YCHIHBUIFAH >KYMbICTap OOJIFaH JKarmania
oneOueTTep TI3IMIH €Ki HYCKaga VChIHY KakeT: OipiHOIici — TYNHYCKaaa, eKIiHMmci —
pOMaHu3alMsTIaHFaH aiaBUTIEH (TPAHCIUTEPALU).

PoMaHmzanusimanran ofeOMeTTep Ti3iMi Keleci Typae KepiHyi Kepek: aBTop (J1ap)
(Tpancmuteparms —  http://www.translit.ru) —  (kakmragarel KbUT)—TPaHCIUTEPALMSUIAHFAH
HYCKaJarbl Makaja aTaybl [Makaja aTayblH aFbUIIIBIH TIJIIHE KBAJIpaT *KaKIIaMEeH aynapy]|, opbic
TUTIHAET] JEPeKKe3iH araybl (TpaHCIMTEpalUs HEMece arbUIIIbIH aTaybl-0ap 0oJjica), arbUILIBIH
tiningeri 6enrinepi 6ap.Meicansl: Chicago Style GolibiHIIA:

Gokhberg L., Kuznetsova T. (2011) Strategiya-2020: Novye kontury rossiiskoi innovatsionno
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30.
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Style (www.chicagomanualofstyle.org).

8. ABTOpnap Typajbl ManimMeTTep: (aBTOPABIH(JIAPIBIH) aThI-KOHI, YHBIMHBIH TOJIBIK aTaysbl,
KaJackl, eii, OaiaHbIC IepeKTepi: TeaeOoHbl, JI.MOLITA, OpcH HoMepi) 3 Tinae.

9. Pe3enueHTTep/IiH OH MiKipiHEH COH MaKajia >KypHajFa KaObUIIaHbII, aBTOPFa TOJEM JKacay
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