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OKYUWBIJIAPABIH 3EPTTEYIIIVIIK K¥3bIPETTIJIIKTEPIH
KAJIBIIITACTBIPYYA BATBITTAJIFAH MEKTEII INTAHUMETPUS KYPCbI
BOWMBIHIIA 3EPTTEY ECENITEPI

Kenecosa I A., [{picamankapaesa M.A.

Bepineen maxanaoa oxywwiiapoviy s3epmmey KY3vlpemmilikmepin Kaibinmacmuolpyobly
OPLIHOBLILIZLL KOpceminzeH, Oy Keaeci epedcenepze OAUNAHBLICMbL: OKYUbIIAPObIY 3epmmey
KY3blpemminiKmepin Kanblnmacmaulipy blIbIMU-3epmmey Kbl3MEemIHIH 631HOIK
nponedesmukacsvl 60abin MadbvlIAObl, NAAHUMEMPUAHBL OKbIMY NPOYECI P HCeKe OKYULbIHbIH
Jiceke OacviHa Oencendi acep eme anaovl. Ieomempusanvl 3epmmell OmMbIPpblN, OKYULLLIAD
ecenmi manoay, HCAINGLIAY, Wleuly HCON0apblH mady o0agovliapulh uzepedi. byn mek
MameMamuKkanvlk Oiim Oepyoe 2ana emec, COHbIMEH KaAmap OKYUbLIaApOblH HCATNbl MYN2ANbIK
damyviHOa YaKeH poll amkKapamulH ecenmepoi weutry 60avin maodwviaaovl. Convimen Kamap,
OKYWBLIAPObIY  3epmmeyWiniK — KY3vlpemmilikmepin Kalblnmacmulpyovl JHCaHe 01apobl
wiewyoiyy 28pUCMUKANbLIK 20ICmepiH KaMmamacwvl3 ememin MeKmen HIaHUMempusi Kypcbol
OoubIHWA apmypii munmezi 3epmmey ecenmepi KeimipiiceH.

Kint ce3nep: 06inim Oepy, mamemamuka, KY3vlpem, KY3blpemminik, 3epmmey
KYy3vipemmepi, 3epmmeyze 0Oagblmmanan ecenmep, NIAHUMEMPUSILIK ecenmepoi uieuly,
ecenmepOi weuty adicmepi.

Kazipri Tarma Oenrini Oip camajma KY3BIPETTI aaM OCHI cajaja THIMII OpPEKeT eTyre
MYMKIHIIK OepeTiH TuicTi OuTiM MeH KaOinerrepre ue. Camanbl HIBIFAPMAIIBUIBIK KBI3METKE
Ka)KeTT1 KeKe KaCUeTTep/IiH, OLTIMHIH, OUTIKTIH, AaFAbUIAPABIH, 1IC-OpEKET 9/1ICTEPIHIH )KUBIHTHIFbI
KY3IpeTTUTIKTepAl Kypaiasl. backama alTkaHaa, Ky3bIpeTTiIIK — Oy OKYLIBIHBIH Oi1iM Oepy
NalbIHABIFBIHA KOMbUIATBIH Tanan. Ocbl Ke3Kapac OoWbIHIIA KY3IPeTTUIIKTI aJaMHBIH
KY3bIpETTUTIIKKE M€ OOJybl Jen aHbIKTayFa 0oiajbl. ByriHri Tanaa Ky3bIpeTTUIIKTIH OipbIHFai
KIKTEMECl JKOK, COHBIMEH KaTap OKYIIBIHBIH KaHIIA >KOHE KaHAall Ky3bIPETTUTIKTEeP/Il
KaJBINTACTBIPY KEPEKTIrl Typaibl OipbIHFall Ke3Kapac J>KOK. Op Typil Ke3KapacTapAblH
MaHBI3IbUIBIFBl  MEH ©3€KTUII YHIIH MEKTENTe OKYIIbUIapAa KaJbIITacaTblH HETI3T1
KY3IpeTTUTIKTepAl 06l KepceTy epeKIle KbI3bIFYIIBUIBIK TYAbIpaJbl, SFHU OJap MOHIIK
KY3bIPETTEp/I1l KAJIBINTACTBIPY IbIH «KIJT1», HET131 O0JIbIN TaObUIaIbI.

binim Gepy canachiHAaFrbl HETI3r KY3bIpeTTepre MbIHAJIAP KaTajibl: KYHJIbUIbIK-MaFbIHAJIbIK,
YKaJITBl MOJIEHH, OKY-TaHBIMJIBIK, aKITapaTThIK, KOMMYHHUKATHBTIK, YKEKe 031H-031 JKEeTUIIPY KY3bIPETI.
Herisri Ky3bIperTepiin Oyl Typiepi OKBITYIbIH opOip caThIChl YIIIH OKYy IOHAEpl JeHreiiHme
HaKThUIaHAIbI. MbICAITBI, «MaTeMaTHKay TIOHIHE KATHICTHI OYJT KY3bIPETTEp KeJecified HaKThITaHa bl

1. Mekren 6iTipyIIiHIH MaTeMaTUKAIBIK KY31peTTiJIIri:

- MaTeMaTUKAJIBIK OUTIMIEpiH, apu(METHUKAIBIK, aJreOpaiblK XOHE T'C€OMETPHUSIIBIK
anmaparTap/bsl eMip/eri HaKThl ecenTep/li CUMaTTay >KoHe IIely YILiH HaijaniaHaibl;

- MaTeMaTHKAITBIK TUIET1 AIlTOPUTMIIIK HyCKayJiap MeH HYCKayIap/Ibl CayaTThl OpbIHIAN/Ib;

- MaTeMaTHKaIbIK (hopMyTanap/abl KOJIaHa bl, HAKTHI JKaF[aiiap MeH TOKIpUOeHi xKalbuiay
HETI31H/Ie MamMasiap apachIHAAFbl TOYSIIUTIK (JOPMyJIaIapbiH 63 OCTIHIIE KYPACTHIPAIbI.

2. ONeyMeTTIK-TYJIFAIbIK;

- MaTeMaTHKaFa TOH OiJiay CTHJIIH, OHBIH a0CTPAKTHUIBIFBIH, KaTaH IBIFBIH MEHI€PTeH;

- Jonenal madbIMaaynap oKyprizefi, JOTMKAJIbIK HETi3JIeNreH TYXKBIPbIMIAP Kacaubl,
nabIMaayaap Kacamibl;

- KeKe MBICAIAp/bl, SKCIIEPUMEHTTEPAl Talfay HETi3iHAe >Kajllbuiay KYprizeli >KoHe
3aHIBUIBIKTAP/IBI allla b, TUTIOTE3aJIap JKacal bl )KOHE OJ1ap bl TEKCEPY KKETTUIITIH TYCiHEI].

3. XKanmns! MmosieHu:
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— MAaTeMaTUKaHBIH > KaJIblaJlaM3aTTBIK MOJEHHUETTIH aXbplpamac Oeiiri periHaeri
MaHBI3/IbUTBIFBIH TYCIHEI1 )KOHE JIOMCIIICH/I1;

- FBUIBIMHBIH OpTYpJIi calajapblHIa >KOHE MpPaKTHUKaga AdJeNieMeriepre KOWbUIAThIH
TaJanTapablH albIPMAaIIBUIBIFBI TypajIbl TYCIHIKTEP1 Oap.

4. IToHIIK-TYHUECTAHBIM/IBIK:

— MaTeMaTUKAaJbIK TEOPHsUIapAblH aKCMOMATUKAJIBIK KYPBUIBICH TYpajbl, OLIIM MEH
NPaKTUKAaHBIH 0acKa cajlanapbl YIIiH aKCHOMAaTHKAaHBIH MaHbI3bI TypaJibl TYCIHIKKE He;

- KoJjaHOaybl ecenTep/l IIenryJe MaTeMaTHKalIblK MOJAEIbACPAl KYpy KOHE 3epTTey
omicTepiH MEHrepe/Ii.

Heri3ri xanmsl 611iM O6epy OarmapiamManapblH UTEPY HOTHKEJIEpiHE KONBUIATHIH TaJlalTap
KOCHApJIaHFaH HOTWIKEJIepAl CHIATTai[Ibl, OJlapFa KOJ KETKi3y MYMKIHIIriHE HETi3r1 KaJIbl
Oiim Oepy OarmapiiaMaapbliH iICKe achIpaThIH OapIIbIK MEKeMeJep KENIaiK Oepyre THiC.

Yorini moHAIK OKy OarmapiiaMallapbIHBIH MIHACTTI Oeuriri OOk TaOBUIATBIH OKYIBIH
YKOCTIapJlaHFaH HOTHKeJIepl MbIHaIapra OeiHei:

- )KeKe HOTWXelep (MEKTeN TYJIEKTEpPiHIH JKeKe TYJIFajblK YCTaHBIMAAPHIH, OuTiM Oepy
KBI3METIHIH ceOenTePiH, JKeKe KACUETTEPIH KOPCETETIH KYHIABUIBIK OaFaapiiapsl);

- METAIOHIIK HOTIKeep (>kanmel OiiM Oepy mporieci meHOepinge e, COHIai-aK HaKThI
OMIPIIIK JKaFaiaap/ia Ja KOJJIaHbUIAThIH KBI3SMETTIH oMOe0art Tociaepi);

- IIOHJIIK HOTIXelep (OKBITHUIATHIH O1TIM cajlachlHA TOH KY3BIPETTEP).

3epTTey Ky3bIpeTTiIiri O11iM anybUIapAblH METAMOH 1K HOTHKEJIEPiHE JKaTabl.

OKymbUIapAbIH ~ 3€pTTEy KY3IPETTUIrH KaJIbINTACTBIPYABIH OPBIHIBUIBIFBI  KeJeci
epekeiepMeH aHbIKTaIaIbl:

- OKYIIBUTAPABIH 3€PTTEY KY3BIPETTUIIrH KAJIBIITACTHIPY FHUIBIMU-3EPTTCY KBI3METIHIH
©31HIIK TPOMNEACBTHKACHI OOJIBIN TaObLIAIBI.

- JKacecCIIpIMAEPAIH Kac epeKLIeNIKTepl (631H-631 aHBIKTayFa, ©31H-631 JKETUIIIPYTe, KeKe
KacueTTepiH Oarajayra JeT€H YMTBUIBIC; €piKTI MiHE3-KYJIBIK Oenrijgepi: MakcaTKa >KeTyaAeri
Ta0aHBUIBIK, KEACPTijep MEH KUBIHIBIKTAP bl )KeHE O1Ty; TUTIOTe3a1ap MEH IIerepiMIep apKbUTb
KYMBIC 1CTEMTIH aOCTpakTii oOinay KaOLIeTiHIH JKbUI calblH apTybl XoHE T.0.) OCHI
KY3BIPETTEP/I1H THUIM/I1 KAIBIIITACYbIHA BIKITA €T/,

[TnaHuMeTpUsHBI OKBITY MPOLIEC] 9P OKYIIBIHBIH JkeKe OachiHa OEJICeH/I1 acep €Tyl MyMKIiH.
["'eoMeTpHsHBI 3ePTTE OTHIPHII, OKYIIBUIAP TAJIAY, KaJIbLIay, MOCENISH] ey KoJIIapbiH Taba
ananpl. EcenTepai miemy Tek MaTeMaTHKalblK OimiM Oepyae FaHa eMec, COHBIMEH Oipre
OKYIIBUTAPIBIH JKAJIIBI )KeKe TaMybIH/Ia Ja YIIKSH poll aTKapaasl. Mocemnenep i menry OapbIChIH/Ia
OKYIIBUIAPJIBIH €PIKTI MiHE3-KYJIbIK Oeiriiepi KYMEHTLN, JaMUuAbl, aKblUIFa KOHBIMIBI JKOHE
TYPaKThl 1C-OpeKeT CTHJI KaJbIITacaabl, OACTaFaH KYMBIC YIIIH >KayalKepUIUIiK, OHbl asKTay
KKETTUIIT] KoHE TaFbl OacKanap TopOHeneHe .

Amnaiina, Ka3ipri yakpITTa oJIap/JIblH apachlHAa KalIbUIBIKTap 6ap:

- OKYLIBUTAPABIH 3€PTTEYLIUIK KY3bIPETTUTIKTEPIH KAJIBIITACTHIPY MACEJENEPIH 3epTTey
K@XETTLIIr KoHe 3epTTeyIIIepAiH Oy Maceere *KeTKiIIKCi3 KoHUT 0eyiMeH;

- TEOMETpPHUSHbl OKBITY MpPOLECIHAE OKYUIBUIAPJABIH 3€pTTey KY3BIPETTUIIKTEPiH
KaJBIITACTBIPY/IBIH HET13/IETITeH 9/IiCTEMECiHE MEKTeI TOKIPUOECIHIH KaXETTUIIT )KoHe MYH 1Al
omicTeMeH1H 00JIMaybIMEH.

CoHbIMeH, Keleci Macele TYBIHAAWABL: 3epTTey KY3IpeTTUIrH KaJbIITaCThIPY/IbI
KaMTaMachl3 €Ty YIIIH CTYIEHTTepJl IUIAHUMETPUSIIBIK €CeNTepll HICNIyre OKbITY MpPOIECiH
Kanmail yieiMaacTeipyra Oonanei? CoHIBIKTAH Oi371H 3epTTEYIMi3MiH MaKcaThl CTyASHTTEepIl
3epTTey KY3IPETTUIINH KalbIITaCThIPYAbl KaMTaMachl3 €TETIH IUIAHUMETPUSIIBIK ecenTepl
HIeIyre YUPETY TOCUTIH FRIIBIMU HET137ey O0bIT TaObLIa b

OKyIIbI TUTAHUMETPHUSITBIK, €CENTEeP/Il MIbIFapy OaphICBIHIA SPTYPIIl TOCUIAEP MEH dJIiCTEp
apKBUIbI €CENTI IBIFapybl- MIBIFAPMALIBUIBIK 13/ICHICIHIH apTybIHa anbin keneai. Erep okymist 6ip
ecenTi Oip YKOJIMEH IIbIFapca, oHJa Oip MaKCaTThIH OPBIHAATYHI JIeT TyciHEMI3. AJ Oip ecenTiH
OipHele IIbIFapy *OJbIH Taly OJ1 COJ €CeNTiH MaKcaTblHa TEPEeH YHUIYiH Kaxer erteni. Kem
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137eHicTep apKbUIbl TAOBUIFAH YKOJAap/iaH OKYIIbI ©31He THIMAL TeK Oip FaHa Tociiai anaapl. by

JIETeH CO63 KEe3-KEJITeH €CEeITi IIeHTy/e >XaH »aKThl oiiam ThiMal Oip memnmal KaaablpyFa

Oeifimziey. A €HJII Ke3 KEeJITeH ITAHUMETPHUSIIBIK €CEeIITi aJIbIN TaJKbUIaIl Kepeuik [2].
3anovivikmapowvt maby ecenmep. OCbl TUNTET ecenTepre 013 MbIHAJIAPABI KATKBI3IBIK:

- Ke3-KeJreH IIaMaHbIH ©3repy 3aHIbUTBIFBIH Ta0y ecernTep;

- (purypanap KypbUIbICHIH/IA 3aHABUIBIKTHI Ta0y ecenTep.

bi3 ke3-KenreH mamMaHbIH 63repy 3aHIbUTBIFBIH TA0YFa apHAFaH €CETIH MBICAITBIH KENITipeMi3.

Ecen 1. 100 Ty3y 6enrini-0ip 3aHIBUIBIKIICH Ka3bIKTHIKTHI 0OJIITT OpHAIacKaH. Ty3ynaepaiy
eIIKaNiChICHl Oip-OipiHe mapauienb eMec koHe 3 Ty3y Oip HyKTene Kublibicnaiael. Ty3ynepin
e3apa opHaiacy 3aHAbUIBIFBIH TAObIHBI3.

Ecentiy memiMi Temenzae kentipiareH. Ty3uiep caHblH — n, TY3yJep apKbUIbl OeJiHTeH
JKa3bIKTHIK CAHBIH — M Jen OeNruUIeHiK.

Kannait na 0ip mamMaHbIH ©3repy 3aHIBUIBIFBIH Ta0y ecenTepin naiaanany onepamusuIbiK
OJIOKTBIH 3€pTTeY KY3BIPETTEepiHIH KypaMmblHa KipeTiH, HAaKThLJIay MEH >KalMbUIayAbl Kaiaii
KYPri3y KEepeKTiTriH KaJbIITaCThIPYFa bIKIAI €TEI.

Dipinwi ecenmi weuty npoyeciniy cunammamacsl.

1. Oxywwinapowviy ic-apexemi. dxcnepumenm.

Ecen TONTHIK KYMBIC jkacay apKbUIbl IIBIFAPbLIA b,

Ecenmin wivlzapeiny b6apbicul.

Kanmel sxarmaiizpl KapacThIpailblK: Ka3bIKTHIKTa 3,4,5 Ty3y opHanmackaH nemk. (1-3
cyper). Omaii 6osica, N= 3, m = 7 (1-cyper) ; n=4,m = 11 (2-cyper) ; n=5,m = 16 (3-cyper).

1-cypet. JKa3bIKTBIKTa YIII TY3Y 2-cypert. JKa3bIKTBIKTA TOPT TY3Y 3-cyper. XKa3bIkThIKTa OEC TY3Yy
OpHaJlaCKaH OpHaJlaCKaH OpHaJlaCKaH

2. T'unomesanvl ycoirny. OKyHIbUIap 3KCIEPUMEHT HOTIDKEIEPIH TaKTala ChI3bUFAH KecTere
Tycipin otbipaabl. Onap *KyMbIC OapbIChIHIA KaHai aa Olp 3aHIbUIBIKTBIH OPBIHAAIBIN JKaTKAHBIH
Oaiikaiibl. O 3aHABUIBIK: HEFYPIIBIM N caHbl K@OeHTreH caliblH, COFYpIIBIM M CaHbI KeOeke .

Ecenminy wivizapwiny bapuicul.

N ’oHe M CcaHAApbIH Ka3aThIH KecTe Ty3eiik. « HeFypibIM n caHbl keOeireH calfiblH, COFYpIIbIM
m caHbl keOelei» nereH TykblpbiMHaH n = 100 OoJica, colikeciHIe m oJjaH Kem 00JIa/ibl.

N 3 4 5 6
m 7 11 16 22

11-7=4; 16-11=5; 22-16=6.

3. T'unomesa Odaneni. OKyImbUIap €CENTIH IIAPTHIHA COMKEC CYJIOACHIH CaJIbBII, TY3YJep
KHUBUTBICATBIH HYKTENIEP CaHBIHBIH TY3YJIepre TOYEIIUTIriH Kopei.

Ecenmin wivlzapwiny b6apbicul.

Q\:

O Cr o =
>
P Y
4-cyper. JKa3bIKTBIKTHIH 5-cypeT. Y1 HYKTE jKoHE Ty3yJIepaiH 6-cyper. TepT HYKTE *KoHE
OeJiKTepiHiH caHbl m TepT Oeuriri TY3yJiepaiH Oec Oeutiri
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Tunomesanvl akukammulKKa mexcepy:

a) 4-cyperTe KepceTiIren e, Ty3ynepain oenrini 6ip (n-1) cansl m — re TeH OOJICHIH.

0) erep Tarbl Oip TY3yai Koccak, 9p (n-1) Ty3yiHzae Hemie HyKTe naiiaa 6onaap? Meicanbl:
P-HYKTEJIEp CaHbl, -Ty3yJep/eri 06k caHbl.

p=3,q= 4 (5-cyper)

p= 4,q= 5 (6-Cyper)

p=n-1,g= n.

Ty3y (n-1) Ty3ymen kubuibicKana, (N-1) Hykre naiina 6onaabl. COHABIKTAH N-IIi TY3Y N
Oeutikke (n-1) HYKTe apKbUIbI OOTiHEe .

4. Homuoicenin ananusol.

Okymibuiap ajabIHFBI KE3CHJIE NOJICIICHreH MoajiMaeMeHl HakThl n = 100 caHbl yiniH
Konganaasl. Popmyna Ka3bIKTHIKTBIH 100 Ty3y OesieTiH OeiKTEepiHIH CaHbIH Taly YIIiH
*a3buiajbl. KOChIHIBIHEI €cenTey diCiH Tadaibl:

Myigg = My + My + -+ + Mgg + 100

Ecenmin wivizapuoiny 6apuicor.

m
2
2+2=4
4+3=7
7+4=11
11+5=16
16+6=22
22+7=29
29+8=37

O NOOTPB|WIN|F|S

2=1+1
1+1+2+3+4+5+ . . . + 99+100 = 1+100-49+50+100=1+100-50+...+50=5051
Ocbuiaiiiia, MbIHA 3aH/BIIBIKKA KO3 XKETKI3eMi3:
n=7m=22+7=29;
n=8,m =29 + 8 = 37,
n=9,m =37 +9 = 46;
n=10,m =46 + 10 = 56 T.Cc.C.
Mygg = Mgg + 100 = (Mmgg + 99)+100= m,+2...+99+100=2+2+...+100.
n= 100 ymrin Taby kepek: 2+2+3+4+5+6+7+...+99+100.
2= 1+ 1 6omca, nemex 1+1+2+3+4+5+...4+99+100 amaMbI3.
(14+2+34+4+5+...4+99+100 KocbIHABICH aprPMeETUKAIBIK Iporpeccusi.) bynan,
1+99=100
2 +98=100
3+97=100
49 + 51 =100.
5. Homuorce. Ocpinaiimia, xka3pIKTHIK 100 Ty3y apkeutbl 5051 Gesikke GemiHeml.
nn+1)
2
Opi Kapail, purypanapabH KYpbUIbICHIH/IA 3aHIbUIBIKTE TA0Y MACENIECIHIH MBICAIBIH KENTIpEHiK.
Ecen 2. 7-cyperreri ¢urypanapabl caly 3aHAbUIBIFBIH TaOBIHBI3, MYHJa 9p Oenjeyaeri
ymoypsimTap (purypansiH opTackiHaH Oipaei KallbIKTHIKTa) Oip-OipiHe TeH 00Jabl.
(Kayam: Oennmey apKbUIbl OpHAJIACKAH YIIOYpHIIITAp OepuIreHaepre rOMOTETHKAIIBIK
00JTbIT TAOBLIAIBI )KOHE OJIapIbIH OapIIbIFI Oip-OipiHe yKcac.)

AHBIKTaJFaH 3aHAbUIBIK: My, = 1 +

11
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7-cypet. ®urypaHbIH MbICAIBI

7-CypeTTe KepceTUIreH (purypaHsl Taiay HOTHXKECIHIE Kelleci caaapiaap alblHIbL:

1. AC=CB, BC =CD, DE = EG, GF = FH.

2. YmOypsImrapasiH OYphIIITaphl COMKECIHIIE TeH, COHIBIKTaH YIIOYphIITap YKcac.

3. l'omorerus kod3pdurmenti 0,5.

CoHbBIMEH, TUTAaHUMETPHSUTBIK €CeNTep i MIbIFapyAa 3ePTTEYIIUTIK KY3bIPETTUTIKTIH 00IybI
MaTeMaTHKAJIBIK YFBIMIAP,IbIH MaHbBI3/Ibl KACHETTEPI MCH OJIapIbIH apachIHIaFbl OaillaHbICTap bl
aHBIKTAyFa, TCOPUSJIAFBI ANIEIACMEeNep I TYCIHyTre, Kepl TeopeManap sl KypacThipa ajayFa KoHe
ONlapJIbIH aKUKATTBIFBIH TEKcepyre skoHe T.0. MyMmkinaikrepai Oepeni. Kasipri tanma 3amanra
KepeKTi KaOIeTTiH Oipi xkoHe Oipereiii OKymbuIapabl 00JIaliaKkKa MOTCHIIMAIBI MBIKTBI KOHE KaH
YKAKTBI OiJIall aNaThIH TYJIFA KETUIIPY OOJIBIN TaObLIA b,
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UCCJIEAOBATEJLCKME 3AJJAYU MO IKOJBLHOMY KYPCY INIAHUMETPUH,
HANIPABJIEHHBIE HA ®OPMUPOBAHME UCCJIEJOBATEJbCKIX
KOMIETEHIUN YYAIIIMXCS

Kenecosa ' A., /[orcamankapaesa M.A.

B Oannoti cmamve nokazana yenecooOpasHOCmb DOPMUPOBAHUS UCCTIEO08AMETbCKUX
KOMAREMEHYUtl 'y YYauwuxcs, 4mo 00YCIOGIEHO CeOYIOUUMU NOTONCEHUSIMU.  (DOPMUPOSAHUE
UCCTe008AMENbCKUX KOMNEMEHYUL Y V4AWUXCSL ABTAEMCs CB0e00PA3HOL NPONeOesmMUKol HayyHo-
UCCTe008AMENLCKOU  OESIMENbHOCHIU,  NPOYecC O0OYYeHUsl NIAAHUMempPUU CHOCODEH aKMUGHO
8030€licme0samyp HA TUYHOCb KANCO020 OMOENbHO20 yuaueeocs. H3yuasn eeomempuro, yuaujuecs
0611A0e6AI0M YMEHUSIMU AHATUIUPOBAMb, 0000WaAmb, HAXOOUMb NYMU PEUleHUss NOCMAGIIEHHOU
3a0auu. HMmenHo peuwieHue 3a0au ucpaem OSPOMHYIO pONb He MOMbKO 6 MaAmemMamuyecKkom
obpazosanuu, HO U 6 obwem JIUYHOCMHOM paszsumuu yuyawuxcs. Kpome moeo, npugedervl
uccne0o8amenbekue 3a0adi no NIAHUMEMPUU PA3TUYHBIX MUNOS, 00eCNe U8aruux Gopmuposanue
UCCe008AMENbCKUX KOMNEMEHYUTL YYAWUXCS U I6PUCIUYECKUE NPUEMbL UX PEULEHUS.

KaloueBble ciioBa: o6pazosanue, mamemamuxda, KOMRemMeHyuu, KOMNEemeHMHOCb,
UCCe008amenbeKue KOMNemeHyull, UCcie008amenbckue 3a0adu, peueHue niaHUMempudeckux
3a0ay, Memoobvl peueHus 3a0au.
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RESEARCH PROBLEMS ON THE SCHOOL COURSE OF PLANIMETRY, AIMED AT
THE FORMATION OF RESEARCH COMPETENCES OF PUPILS

G.A. Kelessova, M.A. Jamankarayeva

The article shows the expediency of the formation of research competencies in pupils,
which is due to the following provisions: the formation of research competencies in pupils is a
kind of propaedeutics of research activities; the process of learning planimetry is able to actively
influence the personality of each individual pupil. By studying geometry, pupils master the skills
to analyze, generalize, and find ways to solve the problem. It is the solution of problems that plays
a huge role not only in mathematical education, but also in the overall personal development of
pupils. Along with this, there are also research problems on planimetry of various types that
ensure the formation of pupils’ research competencies and heuristic methods for solving them.

Key words: education, mathematics, competency, competence, research competencies,
research tasks, solving planimetric problems, methods of solving problems.

00X 317.134 10.53355/ZHU.2023.107.2.002

OKYIIBUIAPJABIH 3EPTTEYIILIK BUIIKTEPTH TEHCI3AIKTEP APKBLIBI
JAMBITY IBIH MYMKIH/IIKTEPI

Hypb6ex A.P., /[oicamankapaesa M.A.

bepinecen maxanaoa scanner 6inim Oepemin Mekmen OKYUILLIAPLIHLIY 3ePMMmMeyuliiiK
Oinikmepin Kaislnmacmolpy Hcaune 0amvlmyoa MamemMamuKaivlk meyciz0ikmepoi nanoanianyovl
OKblmMy Npoyecinoe Koaoamy MyMKIHOIKmepi xapacmuipwliovl. Kazipei oinim 6epy acyilecinoe
OKYWBLIAPObIY MUIMOI OIiM anybl YUiH dHCytieni mypoe KYpacmuvlpuli2aH OKy-20icmemeNniK KeuleH
Jrcacanvinovl. byn maxanada mamemamuxkanvl OKbimyoa MeKxmen OKyUlblIapblHbly 3epmmeyuliniK
Oinikmepin 0amvlmy OOULIHUIA IKCNEPUMEHMMIK HCYMbICIbIY HIMUNCEeNepi KelmipiieeH HcaHe
manoay Hacai2a.

Kinr ce3nep: mamemamuka, mamemamuxanvl oKbimy npoyeci, 3epmmeyulinik Oinikmepi,
MeHCI30iKmep.

FeutbIM, TeXHUKA MEH aKmapaTThIK OPTAHBIH KapKBIH/IBI TAMYbIMEH CHITATTaTaThIH KOFaMIIBIK
JTaMy/ZIbIH Ka3ipri Ke3eHiHae opOip ajaMm TypakThl Oocekere KaOuieTTi Kyiine O6omybl kepek. OHbIH
KETICTIKKE >KETKEHIIT1 OipKaTap KociOM sKoHE TYJIFAIBIK KACHETTEPIMEH aHBIKTAIAIbI, COHBIH IITH/IC
YKOFapbl OUTIKTUTIK, IIBFapMaIIbUIIbIKKA KaOLTETTUTIK, aKmapaTThl KaObUTIayFa JKOHE Talfayra JaibH
0oy, COHMaii-aK YHBIMIACTRIPYIIBUIBIK ICKEPIIIKTEp MEH JaFabUiapbl atam kepceryre 0omaasl. by
KOpCeTUIreH Macernenep OutiM OepyaiH THIMIUTITH apTThIPYFa, COHBIH 1IIHAE OKYLIBUIap/ bl KAKETTI
OLTIMITI ©3 OETIHIIIE MEHTepYyTe JKaF 1ail xkacaiiibl. JKamms! 611iM OepeTiH opTa MEKTENTEP IiH alIbIHIA
OutiMziep MeH OUTIKTEp/i TYpaKThl TYp/e TONBIKTBIPBII OTBIpYFa JaiblH, Oocekere KaOLIeTTi »oHe
MIBIFAPMAIIBUTBIK aKbUI-OMFa HWe TYJFajapAbl JaibiHmay mocerneci Typ. Ochl TycTa OpTa MEKTell
MareMaThKa KypCchlH 1Iprefi >koHe ToxipuOere OarjapiaHfaH Kypaylibiapabl  OipikTipyre,
OKYIIBUIAPJBIH ~ DBPUCTUKAIBIK  OMJAybIHBIH  JAMybIHA, OJapAbl  13€HYIIUTIK-3epTTEYILLIIK
KYMBICTapbIMEH aHHAIBICYFa TapTyFa OarbITTall OTBIPBII KoOamayJblH >KaHa OHiCTEMEINiK-
MEeJaroruKablK TOCUIAEPIH 1371€y ©3eKTi Oonbim oThlp. KemTereH raibMAapablH €HOEKTepiHae
OKYIIBUTAP/IbIH 3€PTTEY OpEeKETIHE TapTy Kypajibl PETiH/Ie FeOMETPUSUIBIK MaTepHaIIIbl, KOJIIAHOAbI
HEMeCe CTaHIapTThl EMEC MaTeMaTHKAJIBIK €CeNTepl KapacThIpaibl. Anaiina OyJ1 sKyMbICTapabIH O1pi
e JKaImbl OUTiM OepeTiH opTa MEKTelN OKYLIBUIAPBIHBIH 3epTTey OUTIKTEPIH KAIBIITACTHIPY KYpasbl
PETIH/Ie MaTEeMaTHKAIIBIK TCHCI3AIKTEP/Il aJTbIT KapacThipMai et [1].
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TeHci3nikTep MEKTEI MaTeMaTHKa OaF1apIaMachbIHbIH «IIPOCHIH» KYPaWThIHBIKTAH )KOHE
0acka MOHJEpMEH KeNTereH OainaHblcTap[bl alKbIHAAWTBIHABIKTAH, TEHCI3IIKTEpl OKBITyIa
€cel IIBIFAPYJIbIH KEH ayKbIMBIH MEHIepY, MOJENBACY OMICTepiH IKOHE KOJJIaHOAIbI
3epTTeYJIEpIiH MaceNelepiH MeHrepy MYMKIHIIr 6ap. Ocpuiaiiiia, TEHCI3AIKTEp MAaTEMATHKAJIBIK
OiiM OepyaiH >KOFapblia KOPCETUITCH MAceNeNepiH AYPBIC MIENIyre MyYMKIHIIK OepeTiH Kypal
Oonbpim  TaObUIaABl. OKyIIBUIAD TEHCI3MIKTEPAl MICHTYIIH CTAaHAAPTTBI €MeC OJICTepl MeH
TOCUIIEPIH AJICi3 MEHTepPIreH, OKYIIbUIAPBIH KOIIIUTITIHAE TEHCI3IKTEep i AoJeNaeyre OepiarexH
ecenTep KUbIHABIK TyFbI3a/bl. JKabl opTa MEKTENTep 1€ AKaHAPThUIFAH Ma3MYH/1aFbl MaTeMaTHKa
noHiHIH Oarmapnamaceigna «TeHaeynep MEH TEHCI3IIKTep» TaKbIPBIOBIH OKBITY 9IICTEMECiH
’Kacay apKbUIbl OKYIIBUIAPABIH OKYFa JAETeH bIHTACBIH apTThIpYyFa, OKY YAEpiCiH THIMII OacKapyFra
My™mKkiazaik Oepexi. ConablkraH, OyriHri TaHAaa MaTeMaTHKaHBl OKBITYJa 3aMaHayd
Ie/1arOrMKaJIblK TEXHOJIOTUSHBI MTaiilaiany apKblibl, OHBIH 1LIIH/IE€ CBIHM TYPFbIIaH OWjay 9JIiCiH
KOJIJIaHy OapbIChIHIA, OKYIIBUIAP/IBIH MIBIFAPMAIIBUIBIK OCIICEHAUNIKTEPIH AaMBITY IeJarornka
FBUIBIMBI MEH IPAaKTUKACBIHBIH KaHa, OoJaliarbl MOJI OaFbIThl O0Iaphl aHBIK.

Opra MeKTenTe MaTeMaTHKaHbl OKBITY/IBIH HETi3T1 MaKCaThIH )Ky3€re achIpy/IbIH KOPCETUITeH
OarbITTAPBIHBIH HET131H/IE TeHCI3AIKTEP/Ii OKBITY/IBIH MAaKCATTapbIH KeJlecl TYp/e KapacThIPIbIK:

1. Oxywwvinapovr mamemamuxanvig 6inimoepoi meycizoikmep MeoPUsCbIHbIY KLIMMIK
YeuimMoapvl MeH a0icmepin Meneepy apKblivl OIpiKKeH HeliziMeH manvlcmoulpy. byn Makcat
OKYIIBUIAPJBIH MaTEeMAaTHUKAaHbI OKBITY KE31HJE MOJIEHHW AaMyblH Oinmipeni, cebebi »orapsiga
alTbUIFaHJall MaTeMaTUKaHBIH Ka3ipri KOFaMJarbl OpPHbl MEH OPKEHHUETTIH JaMybIHJIAFbl poJIi
TypaJibl YFBIM/IBI KQJIBIITACTRIPYFa MYMKIH/IIK Oepei.

2. OKyubLIapobiy JHcaanbsl ebLIbIMU MAHbIM 20iCMEPIH KANbINMAacmlpy, 01apoblly ecenmey
Oinikmepi MeH 102UKAbIK OULAYbIH Oambimy. Byl MakcaT eH alIpIMeH OKYIIbUIAP/IbIH 3USTKEPIIIK
KOHE pyXaHU-aJJaMIepUIUTIK JaMYBbIH 5Ky3€ere acblpyaH KeJill HIbIFabl.

3. Mamemamuxanvly nanapanvlk Oaunanvicmapvin dcyzece  acwlpy. OKYIIBUIAPIBIH
3UATKEPIIIK JKOHE MOJIGHHM JaMybIMEH Karap Oyl MakcaT MaTeMaTHUKaJbIK OIicTeplliH
KQIMIBUIBIFBIH, OJApAbl TEOpUS MEH TPAKTUKAHBIH KOITEreH ecenTepiH IIbIFapy Ke3iHe
naiiiananyaplH aKUKAaTTBIFBIH aHFapyra MYMKIHIIK Oepeni. Ocbutaiiiia  OKyIIbLIapIbIH
ACTETUKAIBIK J1aMy KOJIbl aKBbIHIAJIa IbI.

4. 3epmmenin omvip2an mamepuanosl beximy, mepeyoemy dicane dxcyueney. MaTeMaTka
KYPCBIHBIH TOHIMIUNIK OaiaHbICTapblH KaJbIITACTBIPYFa JKOHE OHBIH HEri3rli Ma3MyHJIbIK
OemimaepiHiH (CaHIBIK, (PYHKIIMOHAIIBIK, CTOXAaCTUKANBIK, TeHOe-TEeH TYPJICHIIpY, TeHIEYyIep
MEH TEHCI3AIKTep O0eiiMi, TeOMETpPUSUIBIK Ma3MyHIbl) ©3apa OpeKeTiHEe OaFrbITTajFaH.
OKylIbIIap/AbIH €cell IIbIFapynarbl OUTIKTepiH OeKiTyaeri TaOaHIbUIBIFBI OJIapIblH PYXaHU-
aZlaMrepIIUTiK 1aMybl 0eJIiMiH COHKECIHIIE JKY3€ere achblpabl.

5. OxywbLiaposl oKy dicane blibiMu 3epmmey apekemin xcypeizyee Kipicmipy [2].

Enpi opi kapail Kaimbl MEKTENTe TEHCI3MIKTEp/li OKbII-YHpeHy NPUHLMITEPIHIH KyieciH
oJap/bl TEHCI3MIKTEP/l OKBII-YHpPEeHY MaKcaTrTapblHa OeHiMEH OTBIPBHINT AHBIKTAWTBIH OOTaMBbI3.
JKorappina alTbUFaHal, 3epTTey KBbI3METIH MOJIENBICY MICeNeci FaHa eMeC, OHBIH KYPBUIbIMBI J1a
Kypzeni. FanpiMaapbslH KemmIuiri 3eprrey JaFabUlapblHa JKOHE 3epTTey OUIriHE epekIle KeHLUI
aynapaznpl. Kasipri IuoakTvkazaa, Mefarorukajga skoHe IMCHUXOJIOTHAAA OChl YFBIMIAP apachIHIAFbI
KaTbIHAcTapia opTypii Ke3KapacTap Oap. bipiHmiiieH, aaripl- aBTOMaTU3MIe OarbITTalIFaH >KOHE
olnay/ibl, OaKbLIayIbl KaXKET eTIei 1, all OLTiK- OiIayIbiH OaKblIaybIMEH KY3€ere achbIpblIaThIH OeNriyi
O1p oreparusIapIbpl OpbIH/AY YKOHE KaTTHIFyIapAblH HOTKECIH Ie Mmai1a 0omasl [3].

E. A. [llamenkoBa 3epTTeyIIUTIK OUTIKTEPIH «aKbUI-OM YOHE MPAKTUKAJIBIK dpEeKeTTep Il
(OHBIH 1HIIHJE MIBIFAPMAILIBUIBIK) KY3€re achlpy Tocuiiepi OOJBIN TaOBLIATHIH OIepalusiap
KUBIHTBIFBIH CaHAIBl TYPJAE MEHIrepy»,-nen aHblkTaael [4]. M. A. MenpHUYYK 3€pTTEYIIUTIK
OUTIKTEpiHIH epPEeKIISTIKTEPiH TOMEHIETIIeH KapacThIPaIbI :

— aJJaMHBIH THICTI 9pEeKeTTep/li OpbIHAAY OapbICHIH/A,0J1ap MEHIepy ACHIeiliH KoTepe/i;

- IC-OpeKeTTePIl OphIHAAYIBIH Op KaJlaMbIH TYCIHTEH Ke3/I€ TOJIBIFBIMEH CaHAITBI TYPJIC Kacasla bl
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- MAaKCaThlH, IC-OpEKeT TOCUIIH JOHE OJIap[bl OpBIHAAY I[APTTapblH YFBIHYMEH
JKYPTi3UIETIH THICTI 1C-OpEKETTI1 JKaH-)KaKThl KY3€re achIpy/Ibl KO3IEH Ii;

- HHTEJUICKTYAJIIBIK CHITaTTa O0JIaIbl, iIC-OpEKETTi OpbIHIay OaphIChIH/Ia CAHAHBIH OAPIIBIK
MaHbI3/Ibl IIPOLIECTEP] KYMBICKA KOCBUIAbI.

OKyIIbUIap/IbIH 3ePTTEYIILUTIK OUTIKTePiH KATBITACTBIPY YIIiH KeJIeCl 9iCTep KOMIaHbIIa bl

- 3epTTey Maceseci OOMbIHINA FBUIBIMU AKIAPATTHI 13/1€Y;

- UHTEPAKTHUBTI (hopMaap MEH XKYMBIC 9[IICTepiH KOJNAaHy (MHTEPAKTUBTI J9picC, MIAFbIH
TONTApJAFbl )KYMbIC, TPEHUHT, MUFa I1a0YybLI, OKY IUCKYChI XoHE T. 0.);

- FBUIBIMH CEMHUHapJap IeHOepiH/Ie FhUIBIMU 3€pTTeyJiepre TapTy, CEKUUsIAp, FHUIBIMU
MEKTeNnTep JKoHe T. 0. KOH(epeHUUsIapAblH TaKbIPBINITHIK CEKLMsUIApbIHIA Ce3 ceiliey,
FBUTBIMHBIH ©3€KT1 Mocesenepi OOMbIHIIA MiKipTagacTapra KaTbICy.

Okywblaapabpl  MaTeMaTHKaJaH FbUIBIMU-3€PTTEY IC-OpEKeTiHE TapTy MpoLeciHae
MaTeMaTHKAIIBIK TEHCI3IKTEPl KOJMaHyIbIH THIMIUTITIH TOMEHETiIel aHbIKTayFa 00Jabl.

BipinmineH, TeHCI3AIKTEp TaKbIPBIOb MAaTEMAaTHKAJIBIK €CETITI (HEMECEe €CeTTep KUbIHTHIFBIH )
OHail eHri3yre MyMKiHIIK Oepesi, OYJT KaXKeTTI MaTeMaTHKAJIBIK JMIICTEPre KYTIHYre OKEIJIe/Ii.

Exinmrizen, 3epTrey Maceneci OKyIIbl TOHAIK OJMMITHAalaFra HeMece JKajrbl Oi1iM GepeTiH
MEKTeNl KYpPCBHIHBIH KOPBITBIHABI aNTachlHAa JaiiblHAAy Ke3iHAe Naiganbl Oolysl MYMKiH
(MaTemaTHKa, CHMMETpHS, T.0)

YuriHmnaeH, TEHCI3MIKTEep TaKbIPhIOBIHAAFEl K002 OOWBIHINIA KYMBICTAp KOI eMec,
COH/IBIKTAH FBUIBIMU 9JIeOUeTTep Ko3/epiH 3epTTey. byl OKYIIBIHBIH aKblI-0i 9PEKETiHIH JaMybIH
KaJIBIITACTBIPYFa MYMKIH/IIK Oepei.

OKymbiappl  KbI3BIKTBIPATBIH JKOHE 3€pTTey MJeschl 0ojla  anaThlH  TEHCI3AIKTEp
TEOPHSICHIHBIH KONTETeH KbI3BIKTHI (pakTisiepi Oap. ATam ailTkaHa, OH CaHIapIbIH apru(pMETHKAIIBIK
opTallia >KoHE T€OMETPUSUIBIK OpTallla MoHAepiH OaimaHbicThIpaThlH Kol TeHCI3Airi eki Fachlp
OYypbIH IIEMIJITeH, OipaK oIl KYHTe JEHiH KONTEereH FajlbIMIap KOJJIaHbII Keneml. byrinri tamma
aTaJFaH TEHCI3/1IKTep TaKbIPhIObIHA JKY3/EH acTaM TYpi Janenep oenrii [5].

CoHpaii-ak, MaTeMaTHKa1a TEHCI3IIKTEP TAKbIPbIObI MaTEMAaTUKAHBIH Kypamiac 0eJiri O0JIbII
TaOBUIATBIH/IBIKTAH, TEHCI3IIKTEP/1 3epTTey OaphIChIH/Ia OKYIIBLIAP OHBIH MaHbI3IbUIbIFBIHA CEHIM/II
6oy kepek. TeHci3nikTepAiH OENTiIEHreH acleKTicl MoHApalblK OalaHbICTap/bl KY3€re achipy,
ke0iHece Macenenep/ menry1i KaMTH bl bipHele Mbican KenTipenik:

1. Ilapannens scaneanzan exi kedepeioen mypamoit d1ekmp mizoezi sxcacanowvl. Eeep ocwi
Kedepeinepoi mizbexmell dcangazan kezoe ol R-ee men 6ojnca, Oykin mizdoekmiy Kedep2ici ocvl
Keoep2inepoiy apacvblHOazbl apakamvlHac KaHoau 601aosl ?

7 apKbUIbl AJIEKTP Ti30€riHIH €Ki KeJeprici mapajuleib >KalfaHFaH, oJlaplbl X >KOHE Y

ApKBUIBI OEJNT1IeiMI3.

1 1 1
—_—F ==
X y r

Ecenriy maptel OoifbiHIa, X + Yy = R, oHAa
x(R —x)
R
Ko TeHci3airid KOJIIaHsIIl,
2
x(R—x)<1 x+ (R—x) R
R R 2 4
) ) R
MaKCHMAIb/li MOHI X =y = —.
MatemaTuKanblK ONUMIIMAAaNap MeH Oacka Ja jKapbicTapra apHalFaH ecemnTep
KMHAKTApBIHBIH aBTOPJIaphl JKOFaphIJia KapacTBHIPBUIFAH OKY KypajJapblHa KaparaHjaa Oacka
MaKcaTTa JKYMBIC aTKapraH. MyHIail >KMHaKTapAa IapblHABl OKYIIBUIAPMEH XYMBIC iCTEYAl
YUBIMIACTBIPY KE3iHJe, MaTeMaTHKaJaH OJUMIIMazajgapra HeMece JKapbICTapra JIaHbIHJIBIK
Ke31HJIe KEePEeKTi ecen IIbIFapy TACUIAepiH OuTynl Tamam eTeTiH Oiperei ecemntep >KWHAKTaJIFaH.
OnummuaganblK ecenTep, COHBIH IMIHE TEHCI3MIKTEpre OepuireH ecenTepaid epeKIIesniri ojap
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MEKTEeNl MaTeMaTHKACHIHBIH OuliMiHe CYHEeHE OTBIPHII(epHEKTepai TeHOe-TeH TYpJICHAIpY,
GbyHKIMSUTApABIH KACUETTEP1, SPTYPIIi Oaranaynap, T.C.C.), ajlaiia Kanaan 1a 0ip TpUBHAIIIBI EMEC
UJCSHBI JKY3€re achlpa OTBIPBIN IIbIFAPbUIA alaThIHIBIFBIHIA. JKapbhiC €cenTepiH IIbIFapyaa
bepuymu, Komm, Komm-ByHSKOBCKMIAIH KIIaCCHKAIBIK TEHCI3MIKTEPl KU1 KOJIAHBLIAIBI.
Ocpiran OaitmaHbICThI OipHEIIe MBICANap KENTipe KeTeHik.

1) Auitanelk X, y, z — caHgapsl Xx+y+z=1 OoyiaTbIHIall Tepic €MeC HAKThl CaHJap.

0<xy+ yz+xz—2xyz£l
OO0JIaTBIHBIH AAJIEIIEHI3.

2) Aiwrameik a, b, ¢ — caHmapel abc=1 opeIHIanaTBIHIAW OH  CcaHap.

1 1 1 S 3

3 3 3 =5
a*(b+c) b (a+c) cb+a) 2 goarpmum noTensey Kepek.

JKorapeima KepceTireH MOCENICHI INeNly VIIiH Keleci >KYMBICTap JKYPri3uimi: OKy-
ozicTeMeNik  oneOuerrep, OpTYpii JCHrejeri FbUIBIMM  JKOHE  FbUIBIMU-TIPAKTUKAJIBIK
KOH(epeHIMsIIap/IblH MaTepUallapblHa Talfay >KYpri3dy; Kaiumbsl OuTiM OepeTiH MEKTeNTiH
MaTeMaTHKa MOHIHIH koHe 0acKa TYbICTaC MOHAEPAIH MYFalIMIEPIMEH XYPri3uUiren cykoarrap
KYPrizy JKoHE SpTYpJli MOHIEPAl OKBITYHAFbl TEHCI3MIKTEP TaKbIPHIOBIH MaliganaHy OOMbIHIIA
opinTecTep MEH KeKe TIKIPUOeHi OipiKTipy.

ATainraH oficTepii KOJIJIaHy HOTHXKECIHIE MEKTETl MaTeMaTHKa KypChIHIa TeHCI3MIKTep i
OKBITY MEH 3epTTey Ke3iHzeri OipkaTap Macenenep alKplHIanabl. MaceneH, KOPBITHIHAbI
aTTecTarray MEKTEN MaTeMaTHKa KypCBHIHBIH OarJapiaMachlHAaH —KUBIHABIFBI  JKOFaphI
TPUTOHOMETPHSUIBIK, JIOTapUPMIIK, KOPCETKIIMITIK XKOHE HUPpPALMOHAT TEHCI3AIKTEPIl IMIbIFapy
IIBIFBIT Kasabl. COHBIMEH KaTap, OKYIIBUIAPIBIH TCHICYIEP MEH TCHCI3MIKTEP/Ii IIbIFapy Ke3iHae
CTaHJApPTTHI EMeC d/IICTEP/Ii MEHIepMEereH I alKbIHAaIAbl. MyH/1alt cTaHIapTTh eMec dficTepre
TEHJIEyT€ HeMece TEeHCI3JIK KypaMblHa KipeTiH (YHKUMSUIAPIBIH KAaCHETTEpIH Maiiiaiany,
rpaduKTIK TYCIHIIpMENep MEH KIACCHKAJbIK KaThIHACTap[bl KOJJAHYABl >KaTKbI3aMbl3.
OKy1buIapAbIH KOMIIUTITHAE TEHCI3IKTI JAIENIey HEMece MaTeMaTUKAIIBIK MOAENb/1 KYpPY/Ibl
TaJal eTeTiH ecenTep KUbIHABIK TYFbI3aThIHBIH )KEKE aTall oTeMi3.

Kannsl OuriM OepeTiH MEKTenTe MaTeMaTHKaHbl OKbITYJa TEHCI3JIIKTep KOeMeriMeH
OKYIIBUIAP/IBIH 3€pTTey OUTIKTEPIH KaJBINTACTHIPYAbl THIMI JKYPri3yre 6oJapl, erep:

1) TeHCI31KTEp TaKbIPBIOBIHBIH FHUIBIMU O11IM Oepy ’KoHE 'yMaHUTAPJIbIK MOTEHIINAJbIH,
oJIapbIH TUAAKTUKAIBIK KYH/IBUIBIFBIH aKbIHAAY;

2) >kanmbl OUTIM OepeTiH MEKTeN OKYIIbUIAPbIHBIH MaTeMaTHKaHbl OKbITYJda 3€pTTey
ICKEpIIIKTEPIH KAIbINTACTBIPY MAPTTapbl MEH MEXaHU3M/JIEPIH aHBIKTAY;

3) OKyMIBUTAP/BIH TEHCI3IIKTEPl OKBIM-YHpEeHYy oicTeMeCiH >ko0anay Heri3iHe 3aMaHayHh
MaTeMaTHKAIbIK 3€pTTEYIEP/IiH HOTKENEpl MEH OJIapbIH MaTeMaTHKaHbl OKBITY (hOpMaslapbIHbIH,
oMicTEpl MEH TOCUTACPIHIH TYPJILIITIH MaigaaHyra OeliMIeITy 1l KOroFa 00Iasl;

4) MaremaTHKa MOHIHIH MyFalliMJIEpiH OKYLIBUIAPABIH TEHCI3AIKTEP CallaChIHAAFbI 3epPTTEY ic-
OpEKETIH )Ky3ere achlpy OOMBIHIIIA Ma3MYH/IBIK KOHE YHBIMAACTHIPYIIBUIBIK YCHIHBICTAPbIH 1AsIpIiay.

3epTTeyiH OChl KOPCETUITeH MICeIeCi OKYIIbIUIAP/IbIH 3epTTeYy OUTIKTEPIH KalIbIITACTBIPY
aCTeKTICIHAETI MaTEeMaTUKAJIBIK TEHCI3MIKTEpIi OKBIN-YHpPEHYAIH THIMII >KOJNAAPBIH 13/1€yre
OaFpITTaIFaH 3epTTey SAicTeMECiH aHbIKTabl. COHBIMEH KaTap, OKbITY YAEPICIHJIE 3€PTTEYIILTIK
OKBITYBIH SICTEpl MEH TACUIIEPIH MaijaaHy/IbIH OPbIHIBLUIBIFBI Typalibl KOPBITBIHBLIAP MEH
OKYIIBUIAPIBIH OAaKbLIAY JKOHE SKCIIEPUMEHTAIIBIK TONTAPBIH KYPY MPUHIHIT KapacThIPBIIIbL.

DKCHepUMEHTAIIBI XKYMBICTHIH eKiHII Ke3eHi 202 1 KbUTIbIH KbIpKYHeK alibiHa 2022 KbUTIbIH
KEJITOKCaH aifbIHa JIeHiH MeKTeN 0a3achIHa KY3€Te aChIPbUIBIIL, KeJleciiei opeKeTTep OPbIHIAIIBL:

- JKaJmbl O11iM OepeTiH MEKTEeNTiH MaTeMaTHKa KypCchIHAarsl « T eHCI311KTep» TapaybIHbIH
Ma3MyHbIHA TaJIJjay ’Kacall/ibl;

- MOHJAEP IMKJIJAPBIHBIH MEKTEN OKYIIbLIAPbl, MEKTEN IeJarorrapbl apachblHla OKBITY
omicTeMeci JalbIHAAIBI: OKYFa 3epTTEYIIUIIK TOCIIIl Maiaana OThIPBIN TEHCI3MIKTEP Il OKBIII-
yiipeHyaiH amictepi, Tocinaepi MeH popManiapbiH ipiKTey jKacalblll, HeTi3eI/i;
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- TEHCI3IIKTEp TaKbIPBIOBIHBIH FHUIBIMU-OUTIM Oepy >KoHE TYMAaHUTApJIBIK OJEyeTiH
alaThIH €CerTep 1piKTey KYPri3iii.

YuriHmn Ke3eH e KCIEPUMEHTTIK ChIHBINITapFa apHalWbl KYPACTBIPBUIFAH YCHIHBICTAP/IBI
OKYy JKOCIapblHa €HT31M, OKBITY Y3ere achlpbliabl. KypacTbIpbUIFaH OKBITY OariapiiaMachl
Herizinae cabakrap oTuIIl. TeopUsIIBIK MONIMETTEp MEH eCenTep TOoNTamachl cabak eTyne
KOJIIaHbUIAbl. MyFaniMziep ochl 9/licTeMeNiK Kypaljgap *KoHe ecenTepAl IIbIFapyFa YChIHbUIFaH
TEHCI3MIIKTEep/Al Ny 9JIICIH KOJJaHy dicTeMeci OONbIHINA cabaKTap KYPri3fi, al OKyIIbLIap
KOCBIMIIIA 63 OETIHIIIE HKYMBIC JKacayFa apHaJFaH TarcbhlpManap/ bl KOJAaH IbI.

DKCIIEpUMEHTTIK ChIHBINTAPAAFBI cadaKTap OKY >KOcmaphl OOMBIHINA OTKi3UInl. bakpiiay
CHIHBINITAPBIHIAFEl ca0aKTap KYHICTIKTI KOJJJIAHBUIBIT KYPIeH OMICIICH MXOHE OIICTEMEIIK
Kypaligap KeMeriMeH oTKi3UIai. Bys1 CeIHBIITapApIH OacTamnKel O151iM IeHTreinepi Oipieit 0oIaThIH.
OHbI 6aKplIay HOTHDKENIEP] KOHE CTATUCTUKAIIBIK OHJICYIIEp JAICIILH, KOPCETIin Oep/i.

ToxipuOenik-nearorukanblK ~ SKCIEPUMEHTKE — 0akpliay  JKOHE  OKCIIEPUMEHTTIK
CBIHBINTAP/IBIH OKYILIbLIAPbIHAH OaKbUIay >KYMBICTAPBIH ally apKbUIbI OJapbIH T'€OMETPUSIIBIK
ecenTepai MIbIFapyFa KOOpAHMHATANAp >KOHE BEKTOpJAp OICTEepiH KoJjaHy OuTiMIepi MeH
OLTIKTUTIKTEepl OOMBIHILIA OKY IIPOLECIHACTI ©3repicTepi OSNTUICHIN OTBIP/BI.

bakputay >koHE SKCIIEPUMEHTTIK CBHIHBINTAPABIH OacTankbl OUTIM JAeHreinepinin Oipruei
eKCHJIIMH aHBIKTay MaKCaTbIH/a alblHFaH OaKbUIay JKYMBICTAphl HOTIDKENEpl 1-KecTene KemTipiimi.
bakpiay »oHEe SKCIIEPUMEHT CHIHBINTAPBIHBIH aJFANIKbl CHIHAK JKYMBICTAphIH OakpUIay apKeuibl Ho
6omxam yceiHaMbI3. Ho: GakpLiay skoHE SKCIIEPUMEHTTIK ChIHBINTapAarhl OLTiM 1opeskenepi Oipaeit; Ha:
€K1 TYPJTi CBIHBITAPIAFBI OLTIM TOPEKEIIEPIHIIC MAHBI3IBI ABIPMAIIBUTBIK Oap 00ITybI Typallbl KapaMa-
Kapchl OoipkamIbl Tekcepemiz. O yiriH CTBIOJICHT KpUTEPHiH KOJIIaHAMBI3.

Hotmwxkene 6akpinay )koHE SKCIEPUMEHTTIK CHIHBINTAPHI YiIiH 1e Ho 60mkam KaObUjaH b
Jlemek, 6aKpLUIay KoHE SKCIIEPUMEHTTIK ChIHBINTapIarbl OacTankbl Oi1iM JAeHreinepi 6ipaeH.

Enpi 613 ychIHBIN OTBIpFaH dficTeMe OOMbIHINIA cabakTap ©TKEHHEH KEHIHT1 ajbIHFaH
0aKpUIay HOTHXKETEpAl Tanjay apKbLIbl SKCIEPUMEHTTIK CBIHBINTApbIH OUTiMiI JKOFapbl JKoHE
AKCIIEPUMEHTTIK OKBITY apKbUIbl OKYIIBUIAPBIH O1TiM1 MEH Onap bl KOJAaHa any OUTKTUTITIHIH
JKOHE JIaF/IbICBIHBIH apTybIHA 9cep €TKEHIri, OeHiHaMAbl JaspibIK KYMBICTAPBIHBIH OH HOTHKE
Oepin, OKymIbLIApIBIH OONamaKTa MrepeTiH MaMaHIBIKTapbIHA KAaTBICTBI OW-KOPBITHIHIBLIAPEI
HAKThUIAHFaH/IBIFbI TYPaJbl KOPBITHIH/IBIFA KEJIEMi3.

Kecre 1
Bacranksl 6akbui1ay HITHIKeJePi
bakpay 2,9 |30 (31 (31 (32 |32 |33 (33 (33 |34 |34 |34 |34 |35 |35
EH)HHH 35 (35 |36 |36 |36 [36 [37 |37 |38 |38 [39 [40 (40 |41 |42
Xi
Okcmep. | 2,8 2,9 |31 (32 (32 |33 (33 (34 |34 |35 |35 |34 |36 |36 |37
CBIHBITT 37 |37 |38 [38 (35 (35 (36 (36 (3,7 |40 (40 (41 (43 (42 |41
(D)
2-KecTeJle KOPBIThIHABI OaKbLIay HOTHXKENEpl KeATipiireH.
Kecre 2
KopbITbIHABI 0aKbLIaY HITHKEJIEPi
bakputay (3,0 (30 |30 (31 |31 (32 |32 |33 |34 (34 |34 (35 |35 |36 |36
CBIHBII 37 (37 |37 |37 |38 (38 (38 (39 |39 (39 [40 [41 (42 |42 |42
(xi)
Okcmep. |30 (31 (32 |34 (34 |35 |35 (35 (36 [36 |36 |37 |37 |37 |38
Coinbin 39 (39 |40 |40 |41 |42 (42 |42 |43 |43 |44 |44 |45 |45 |46
(vi)
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CoHbIMeH, TOXKIpUOETIK SKCIEPUMEHT Oi311iH KYpacTBIpFaH OKBITY OJICTEMECIHIH
TEHCI3IKTEep KOMETIMEH OKYIIBLIAPIbIH 3ePTTEY OLTIKTUNIKTEPIH KAJIBINTACTBIPY KOHE apTThIPYFa
KOMEKTecil, cabaKThIH CarachlH KaKCapTaTbIHBIH KepceTTi. OKyIIbUIApAbIH TaKbIPBIITAP/IbI
WUTEePYIHIH MaNbI3IbIK KOPCETKIMITEP JUarpaMmachl 1-cyperTe KepceTiireH, aja bacTankbl OakplIay
’KYMBICBIHBIH ecenTepi 3-KecTeae KeATipiIreH.

%
70 ~
60
50 —
40 +— —— —— —
30 ] =
20 =
10 - =
0 - ‘ ‘ ‘
1 2.1 22 23 3.1 3.2 3.3 34 4 5
M GaKblIay CHIHBINITAp SKCHEPUMEHTTIK CHIHBINTAp

Cyper 1. OKymbuIapIsIH TaKBIPBIITAPABI UTEPYiHIH MAHBI3ABIK KOPCETKIIITED TUarpaMMachl

Kecre 3
Bacranksl 6akpL1ay :KYMbICHIHBIH ecenTepi

Menrepy Memnrepy aeHreiiine coiikec 0aKbLIay ;KYMBICHIHBIH ecenTepi
JeHremi
|

1 1
(a + )[b + j(c + j >8
1. a, b, c oH canmaps! yIIin a c TEHCI3/IiT1 OpBIH/IANATHIHBIH

JIQJICTICHI3IEP.
I .
COS2 X SN 8 X 2 | 2 2
g T = 2C0S° 4| ——X
2. SInN" X COS”™ X 1 TEHJEYiH IIeNTHI3Aep.

N (e

3 3% +4 (YHKUUMSICBIHBIH €H YJIKeH MOHIH TaOBIHBI3AAP.

4. Koaddumuenrrepi 2, 3, 4 00J1aThIH YIII OH CAaHHBIH ChI3bIKTHI KOMOUHAIMACH 99 TeH.
Ocbl canap/IbIH KBaIPATTAPbIHBIH ) OCBIHJAH CHI3BIKTHIK KOMOWHAIMSICHIHBIH €H
Killli MoHi KaHai 00yl MYMKiH?

v 5. KananslH okeaHapHyMBbIHAAFBI OapIbIK 8 akBapuyMHBIH (pOpMach! TiK OYpHIIITHI
napaenenuiies GopMalibl )KoHE OJIapbIH TOPTEY1 YIIIiH «Y3bIHJIBIK, €H, OUIKTIK»
MmoHzepi (a, b, €), (a, b, d), (a, ¢, d), (b, ¢, d) canmapeiMen colikeciHIe aHBIKTATAIEL.
Kasran akBaprymap — KbIpbI )KOFAphIJia aTAFaH aKBApUYMIAP/IbIH KbIPJIAPbIHBIH
apu(METHKAIBIK OPTAChIHA TEH 0OJATBIH TEKIIE Topisjiec. bapibIk akBapruyMIbI
tonteipy yiia 1000 utp cy kaxkeT. Cepik bonarnen tekiie Tapiszec akBapuyMaapsl
TonteipyFa 500 TUTpIEH KeM Cy KaXeT 00iaThIHAbIFbIHA 0acTecTi. CepikTiH 069cTi
XKeHyl MyMKiH 0e?

MaremaTukanbslk OiniM Oepy MacenenepiHe AETeH KbI3BIFYIIBUIBIK COHFBI YaKbITTa,
TYPaKThI ©CIN KeJle KaTKaHABIFBIH KepceTenl. MekTenTiH 0ocekere KabiaeTTi TyJIeTiH naspriay
Oimim Oepy canacelHAarbl OacThl MakcaTTapAblH Oipi, Jkammbl OinmiM  OepeTiH MeKTen
OKYIIBUTAPBIHBIH ~ 3€PTTEYIIUNK OUTIKTEpIH TEHCI3AEP apKbUIbl JaMBITYFa  THIPBICTHIK.
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[TegarorukanblK YKCIEPUMEHTTIH HOTHIKECIHJIE OKYIIBIIAPIbIH MAaTEMATUKAIBIK TCHCI3MIKTEPIl
naiganaHy apKbUIbl: IIBIFAPMAIIbUIBIK OEJICEHAUNIKTI JIaMBITy, TaHBIMIBIK OCJICEHIUTIKTI
BIHTAJIAHABIPY, 3€PTTEY KbI3METIHIH EpEeKIIEeNiriH TYCiHY, 13/IEHICTI KYPaWThIH 3epTTECYIILTIK
OLTIKTEPIH KAJIBITITACTHIPY, TEHCI3IIKTEP TAKBIPHIObI OOMBIHINIA MTOH/TIK OLTIMHIH CamachlH apTTHIPY
CBIHIBI CypaKTapra jkayanm Oepiimmi. ATanFaH OICTEpIi KOJJAAHY HOTHXKECIHIE MEKTell
MaTeMaThKa KypChIHIa TEHCI3JIKTEpAl OKBITY MEH 3epTTey Ke3iHieri Oipkarap Macesenep
AlKBIHIAIB, 3€PTTEY/IIH HOTHKEIl EKeHIH KOPCEeTTi.
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BO3MOXKHOCTH PA3BUTHUS UCCJIEIOBATEJIbCKAX YMEHUM YYAILIIUXCS
C IOMOIIBIO HEPABEHCTB

Hypbex A.P., /[oicamankapaesa M.A.

B oannoti cmambe paccmompersi 603MONCHOCHIU NPUMEHEHU MAMeMAMU4ecKux HepaseHcms
8 YyueOHOM npoyecce npu OOPMUPOSAHUU U PA3BUMUU UCCTEO08AMENbCKUX YMEHUL VUauuxcs
obweobpaszoeamenvholl  WKobl. B cospemennoti  cucmeme 06pazosanus  cuCmeMamuyecKu
paspabomar y4ebHO-MemooudecKull Komniekc ons 3gghexkmuenozo obyueHus ywawuxcs. B oaunotl
cmamue npugedeHsl U NPOAHATU3UPOBAHbL Pe3YIIbMAmbl YIKCNEPUMEHMATLHOU pabombl NO PA3EUMUIO
UCCIe008aMENbCKUX YMEHULL YHAWUXCS NPU 0OVYEHUU MATeMAamuKe.

KnioueBble ci10Ba: mamemamuxa, npoyecc obyuenus mamemamuxe, UCCie008amenbcKue
YMeHuUsl, HepaseHCmaa.

POSSIBILITIES OF DEVELOPMENT OF RESEARCH SKILLS OF PUPILS BY
MEANS OF INEQUALITIES

A.R. Nurbek, M.A. Jamankarayeva

This article discusses the possibilities of applying mathematical inequalities in the educational
process in the formation and development of research skills of secondary school pupils. In the modern
education system, an educational and methodological complex has been systematically developed for
effective teaching of pupils. This article presents and analyzes the results of experimental work on the
development of research skills of pupils in teaching mathematics.

Key words: mathematics, the process of teaching mathematics, research skills, inequalities.
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AJIAKOJI K611 BACCEVHIHIH 9JIEYMETTIK-DKOHOMUKAJIBIK,
(AHTPOITIOTEHAIK) TYPUCTIK KOHE PEKPEALIUAJIBIK
PECYPCTAPBIH BAT'AJIAY

Aumxynosa C.H., Kepimbaii A.

Pexpeayus men mypuzmuiy oamyvl dcainvl anemMoik meHOeHyusiapovly 0ipi 6ovin
maobwinadsl. Aymakmol pekpeayusnvlk Makcammapod natoaiany yuin adam Kvizmemine maoueu
pecypcmapobl mapmy Kasicem, OYi npoyecme 0aapovl KYpaumvlH 1eMeHmmep apacbiHOazbl
Kypoeni KeHicmiKmix KamvlHACMApPOblY HCUBIHMBIZLIMEH CUNAMMAIAMbIH  MePPUMOPUSLILIK
pexpeayusiivlk xcytienep (TPXK) kanvinmacaowt scane oamuowl.

Kinr ce3nep: Anaxen xeninin bacceiini, pekpeayusi, meppumopusiivlk pPeKpeayusiivlK
acytie (TPK), aneymemmik-aKoHOMUKATLIK Oa2anay.

Typusm canacel jkoHE IIapyallblIbIK KbI3MET TYPl PETIH/AE peKpealust peCypCThIK Oarrapbl
aliKbIH TONKA JKarajapl, Oy OHIpicKe, OpMaH IIApPYallbUIBIFbIHA, OalbIK ayiayra, aybul
IIapyallbUIbIFbIHA JKoHE T.0. YKCacThIKTapAbl kepcerei. Jlemanbic eH Typu3MIli YHbIMIACThIpYyFa
apHaiFaH TaOWFW >Karjaiilap MEH pecypcTapra MbIHAJap JKaTalbl: JIEMalblc MaKCaThIHAA
naifanaHyra OONaTblH TaOWFU CUMATTaFbl OOBEKTUIEP MEH KYObLIbICTap, TYpU3M KOHE eMIIEY;
(U3UKAITBIK KOHE PYXaHU KYINTEpHi, CHOCKKE KaOLICTTUIIKTI KOHE afaM JICHCAYJIBIFBIH KaJllbHA
KEJITIPY ’KaHE IaMbITY ITPOLIECIHAE KOJIAHbUIAThIH TAOUFU OPTaHbIH (PU3UKAIIBIK, OUOTOTUSUTBIK KOHE
SHEPTEeTHKAIBIK aKIapaTThIK 3JIEMEHTTEpiHIH KemieHl. TaOuru pecypcrapAblH OapibIFbl JIEpIiK
PEKpealMsIIbIK KoHE TYpPHUCTIK KacueTTepre e, Oipak ofap/blH KOJJaHbLTY Jopexeci aptypii [1].
Taburu xarfaiimap MEH pecypcrap peKpealuusulblK KbI3METTI ayMaKThIK YHbIMIACTBIPYFa, TAOUFH-
PeKpealMsUIbIK ayAaHaapbl 6elryre, onap/AblH MaMaH/IaHybIHA JKOHE 3KOJIOTHSIIBIK-9KOHOMHKAIIBIK
TUIMJIUIITIHE acep eTenl. byn ocep oneyMeTTIK-3KOHOMHUKANBIK (haKTOpJIapMeH, €H alJbIMEH
peKpeaysIIbIK KaXKETTUTIKTEP/IiH KoJIeMi MEH KYPBUIBIMBIMEH KY3€Te achIpbLIa Ibl.

PexpearusiibiK-pecypCThIK KypaMaac OeriHaeri Tapux KoHE MOJCHHUET O0O0BbEKTIIePiHIH
MaHbI3IbUIBIFBIMEH TAOUFH pecypcTap peKpealusHbIH HEeTI3rl alfblIIapTTapbiHbIH Oipi Gona
OTBIPbIIN, 0ACBIM OpPBIH anajabl. PekpeannsiHblH TaOUFH aNFbIIapTTaphbl PETIHAE dPTYPIIL I9pesKenl
TaOUFU-ayMaKThIK >KOHE aKBAJIJBIK KeIIeHJEep, OJapJblH KOMIIOHEHTTEplI MEH JKeKe KacUeTTepi,
COHBIH 1IIIHAE NeH3aXAapAblH TapThIMIBLIBIFEL, KOHTPACThl, KEAEPrulepAl *KeHy MYMKIHAII,
reorpadUsIBIK epeKIIeNiri, IK30TUKACKI, Oipereiiniri Hemece KepiciHiie, TAOUFH HbICAaHAAPAbIH
TUIITUIIT, ©JIIEMIEP] MEH TIIIHEP1 )KOHE BU3YaJIbI-TeorpadusIbIK OpHANacybl. JleManbic e
TYpU3MAl YUBIMAACTBIPY YIIIH TaOUFW JKarjailiap MeH pecypcTapibl Oaranay/blH MaHBI3/IbI
mapTTapbl  Keylecimen: OIpereiiik, KODKETIMIUIIK aWbIpMAallbUIBIKTaphl, aWMaK IMIHAer1
OpHaJIaCy THIFbI3ABIFBIHBIH aWbIPMAIIBUIBIKTAPBI, OPTYPIUINK TEH KYPAETUIK, 3KOJIOTHSIIBIK
xargail [2]. Taburu kemeHaepAiH peKpealusIbIK )KapamMIbUIbIFbIH (PYHKIMOHAIIbI OaFranay YIIiH
Keseci OarpITTap OOMBIHINA TaNAAY KYPTi3y YCHIHBUIAIbL:

1) TaOwufm OpTaHBIH J>XOHE TYTACTail aiFaHia JAHAMAPTTHIK YHBIMHBIH JKEKeJIeTeH
KOMIIOHEHTTep1 OolibIHIIa OyphIHHAH Oap JepeKTepi alyFa, KaXeTTI MAJIIMeTTep ally Ke3JepiH
Tal0yFra, 6acka peKkpealusuIbIK ayMaKTapMEeH CabICThIPFaH/Ia yYaCKeHIH TaOUFH epeKIIeTiKTePiH
CHUIIaTTayFa MYMKIHJIIK OEpeTiH ayMaKThl 3epAeey;

2) TaOuUFu KOMIIOHEHTTEPA1H CUIaTTamMachl: KIUMaT (KJIMMATThIK Tepamnusi, KOJanibl )KoHe
KOJIAHChI3 KIMMATTBIK OKaFJaiiap VINIH aiMaKTbIH MOHIH aHbIKTay); penbed (OmikTiri,
OOJIIIEKTEeHY AOPEkKeC J)KOHE OOIIIEKTEHY CHIIAThI); )KEp YCT1 )KOHE JKep acThl CyJIaphl (Tapaiysl,
©3CHJCp MEH KOIJCpAiH >KaFanay CBhI3bIFBIHBIH EpEeKIICTIKTepl, OpaMIbUIbIFbl, OaTHaKTaHy
TOpeKeci, KaraKalmapAblH OOJybl MEH CHIAThI); OCIMIIKTEp (TYpi, TOJBIKTHIFBI, ACTHIHFBI
KaOaTbIHBIH CUIIATHI; 11161, OyTa >KOHE Kep YCTI ’KaMbUIFbICHIHBIH CHUIIAThI; )KEYre )KapaM/Ibl ’KoHE
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JOPUTIK 6CIMIIKTEp; CAaHBIPAYKYJIaK OPbIHIAPHI;, OCIMIIKTEP/Ii SCTETUKAIIBIK Oaralay); JKaHyapiap
anemi (TypJIiK Kypambl, Tapallybl, SHAEMHUKACHI);

3) TabuFu-peKpeannsuIbIK ayJaHapblH HHTETPAIJBIK CUIIATTaMAacChI.

Pexpeanusiiblk pecyperap KeleHIH e eIl MEeKeHIep/Ie )KoHe KOHbICApaJIbIK ayMaKTap/a
OpHAJIaCKaH oJIEYMETTIK-’KOHOMHUKAIBIK PECypcTap €peKIile OpbIH ajajbl, OJlap TaHBIMJBIK
TYpU3MAl JaMbITYbIH AalfbIIAPThl PETIHAE KbI3MET €Tell, PEeKpealysuIblK aFblHIap MEH
pEeKpeaIysUIbIK ~ MapIIPYTTapAbIH  OaFbITTApbIH  OKIIAYJTaWJbl. ©OJECyMETTIK-DKOHOMHKAIIBIK
peKpealsuIbIK pecypcTapra aJaMIapAblH TApUXbIHA, MOJCHUETIHE JKOHE Ka3ipri KbI3METIHE
0alaHbICTBl OOBEKTIIePAl JKAaTKpI3yFa OOJajbl; ©OHEPKICINTIH, aybll IIApyallbUIBIFBIHBIH,
KOJIIKTIH Oiperei KocinopblHAaphl, FBUIBIME MEKEMEIIEP, )KOFapbl OKY OpbIHapbl, TeaTpiap, COPT
FUMaparTapbl, O0TaHUKAJBIK OakTap, xailyaHarrap OaKTapbl, OK€aHApHUyMAEpP, STHOTPAYUSIBIK
AKoHE (DOJIBKIIOPIIBIK KOPHEKTI OpbIHJAp, KOJIOHEp OyHbIMAAPHI, COHAN-aK CaKTalIFaH XaJlbIKThIK
O/IeT-FYPBINITAp, MEPEKEIIK paciMep xkaHe T. 0. [3].

OJIeyMETTIK-9KOHOMHUKAIIBIK (aHTPOMOIeHIIK) TYPUCTIK-PEKpealusiblK pecypcTapIbiH
IIHAE €H TapTHIMABUIBIFBIMEH €PEeKIICICHETIH TapUX JKOHE MOJCHUET €CKEePTKIIITEepl MKEeTeKIIi
peut atkapaabl. Herisri 6enrinepre 0aiIaHbICTBI TAPUX JKOHE MOJCHUET €CKEPTKIIITEPl OeC HEeri3ri
TYpre OeiHeIl: Tapux, apXeoJIOT s, Kala KYPbUIBICHI )KOHE COYJIET, OHEpP, NEPEKTi ECKePTKIIITEep.
byn MojeHu-Tapuxum pecypcrap  peKpealusulblK  cabaKTapAblH  TaHBIMJIBIK — TYpJepiH
YUBIMIACTBIPY/IBIH AJIFBIIAPTHI OOJIBINT TAOBUTABI, OCHI HET13/€ KAl TYPUCTIK-PEKPEAHSIIBIK
KBI3METTI OHTAMJIaHIBIPAIbI [4].

MoneHu-Tapuxy HbICAaH/Ap MAaTEePHAIIBIK KOHE pyXaHH O0bIn Oenineni. Marepuaiabik
OHJIIpiC KypaiJapbl MEH KOFaMHBIH JIaMYbIHbIH 9p TapuXH Ke3eHiHzeri 6acka Ja MaTepuaiiblK
KYH/BUIBIKTAPBIHBIH  KUBIHTBIFBIH, a1 pYyXaHU-OUTiM Oepyaeri, FhUIBIMIAFbl, ©HEpJETi,
one0HreTTeri, MEMJIEKETTIK JKOHE KOFaMbIK eMIpJli YHBIMAACTBIPYAAFbl, €HOCK MEH TYPMbBICTAFblI
KOFAMHBIH KETICTIKTEPIHIH KUBIHTBIFbIH KaMTUAbI. [1IbIH MoHIHIEe, OTKEHHIH OapJIbIK Mypajiapbl
MOJIEHU JKOHE TapUXM pEeKpealusyIblK pecypcTapra skaTnaiapl. Onmapra FBUIBIMH O/liCTEPMEH
3epTTENreH )KoHEe KOFaMIbIK MaHBI3EI 0ap Jien OarallaHFaH KoHE KOJIIaHBICTAFbl TEXHUKAJIBIK JKOHE
MaTepUaIbIK MYMKIHIIKTEpAe TNaiinamaHyra OONAThIH MOACHHU-TApUXU OOBEKTIIEpai FaHa
JKATKbI3y o/IeTKe aifHayiFaH Oesrimi Olp yakbIT 1mIiHAE KeOlp agamaapiblH peKpeanusuibiK
KOKETTUTIKTepIH KaHaraTTaHAbIpYy OOMbIN TaObLIaabl. ANaken Kelli OacceiHiHIH ayMmarbIHIa
QJIEYMETTIK-DKOHOMUKAJBIK (QaHTPONOTEHAIK) TYPUCTIK-pEKpealsuIbIK pecypcTapibl 3epTTeyre
GaiinanbicTel Mocenenepai Kaz¥V ransivaaps! kapaasl. C. P. Epnasneros, A. M. ApTembeB jxoHe
T. 0. alfMaKTBIH ayMarblH aHTPOIIOTEHIIK PEKPEAIMSUIBIK PeCypCTapMeH KaHBIKTBIPY JIOpexeci
OOMBIHIIIA ayJJaHACTBIPY apPKbIJIbl 3€PTTETEH.

Xorappiia aranraH aBTopiap 1IMIKI TYPU3MHIH Kasipri kai-kyiliHe »oHe Auaken
OacceliHIHIH TYpHUCTIK LIapyalllbUIbIFbIH Oarajiayra aymMakTapbl 3aTTail 3epTTey HOTHXKeNepiH
KOHE JaNalbIK MaTepuanjgapisl TyciHAipy kesinge ['AXK-texHomorusiapabl KOJAaHY.IbI
naiiianaHa OTBIPBIN TaJIay KYPri3ziil.

C.P. EpnaBneroB xoHe T.0. mMomiMerTepi OoibIHINA, ANaken aylaHBIHIA Kelecl aybUIIbIK
OKPYTTEPIIIH JJEYMETTIK-PKOHOMHKAIBIK dneyeTi ToMmeH (0-20 6amr): Kambickana, Apkapisl, EHOeki,
Ymoynak, Canax, Tepekri, Axxap, Jlerci. Ypxkap ayaaHbiHIa: Axkap, AKUIIOKMH, AJTBIHIIOKHH,
bakrel, becrepek, Erincy, Enraif, Xorapsl Erincy, KaGanGaii, KapaOymak, Kapabyra, Kaparan,
Kekosek, Kekran, Kexrepek, Makanibl, Hayansr, Hooanapees, Cankpiaoen, [llonman.

OpTama oneyMeTTIK-9KOHOMUKANIBIK dlieyeTi 0ap aypuiaslk okpyrrep (21-40 Oamn):
Hocteik, Kaitnap, Akreoe, becken, XKararan, blateimak, Ke3sinaram, Tokxkaitnay, XKeutanmsl,
Exnenmi sxone AbGait oOnbIchIHIA YpKap aynaHaapsl 0ombin Tadbutanel. Onap a3gan OesliHreH
penbedIeH, aram eCiMIIKTEPiHiH TOJIBIK 00JIMaybIMEH, TAOMFHU JKOHE jKacaH bl Cy OOBEKTIIEPiHIH
a3/IbIFBIMEH CUIATTaNIAIbI.

Temen-Kaban0aii a/o, Kenbaii a/o, KapaOyiak, a/o — onapsIH aieyeTi koFapbl: Y 1iapai,
Kapaken a/o oprypm penbedreH, opTypii JaHmmadTTapMeH, TaOWFH JKOHE JKAaCaHIbl CY
O00BEKTUIEPiHIH )KETKUIIKTI MOJIIIEPIMEH CUTIATTalIa lbl.
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Pexkpeanusanblk ayMakTbl QJEyMETTIK-DKOHOMUKAIBIK Oaranay OipHeIIe acmekTiiepni
KaMTHBI, aTal aWTKaHJa KOJIKKE KOJDKETIMILIIKTI, SHEPTHsMEH, IIHUKI3aTIIeH, KaThIHAC
KoJmapbIMeH, eHOek pecypcrapbiMeH, TPXX Kypy jkoHe >KymbIC icTey YyIIiH KaxerTTi Oacka
cananap/blH OHIMIEpIMEH KaMTaMachl3 €Ty JOpeKeciH Oaranay.

Taburu-reorpadusiblk OpHAIACybl, OHIPAIH €eyli eHIIPICTIK-9KOHOMHUKAIBIK QJICYETI,
MEMJICKETTIK IIeKapaHbIH KAKbIHJIBIFbI, OHIP apKbUIbl AJIMaThl - OckeMeH, AnMaThbl-Y Iapai-
JlocThIK PecriyOnuKaiblKk MaHbI3bI Oap aBTO>KOJIBIHBIH, AJIMATHI- Y PIMIII XaJIbIKAPaJIbIK TEMipKOI
y4ackeciHiH, "ATacy-AJamaHbKoy" XallbIKapaldblK MYHal KYOBIpbI YYacKECIHIH OTyl ©HIpPIiH
JaMYbIH alKbIHAANbI.

Kemik KypangapblHBIH OpHaJAaCyblH TaHIay TeK TaOUFd KYHIBUIBIKTapMEH FaHa
aHBIKTAIMAN/Ibl, ayMaKTBIH >KaFaaiaapbl, COHBIMEH KaTap OHBIH PEKPEAUSIIBIK KaKETTLTIKTI
KAJIBIITaCThIPy aWMaKTapblHa KaThICThl OpHanacybl. On coHAai-aKk YITTHIK SKOHOMMKAIIBIK
KYPBUIBIMFA JKOHE KOJIIK KYpaJlJapbIHBIH 00KaM/Ibl OpHAIACcyhl alMarbIHAAFbl KOJIK KyleciHe
OaiinanbicThl. byn QakTopnap kesik KypannapblHbIH KbI3METiHE BIKMAN €Tyl HeMece Keaepri
KENTipyl MYMKiH OOJFaHIBIKTaH, ojlap Oenrui Oip yaKbIT apalibIFbIHIIA €H KOJAWIBI KONTETeH
BIKTUMAJI ayMaKTap bl TAaHAAYAbl aHBIKTAUTHIH KpUTEpHiliep 6ona anafsl [5].

Aynan Eypoma men Kpirail apackHmarsl MaHBI3IBI KOJIK Joi3i OOJBIT TaOBLIabI.
ABTOMOOWIIb YKOJIAPBIHBIH Y3bIHIBIFBI 869 kM, TeMip ko1 Maructpait — 300 km. "Ymapain-J/{ocThIk"
ABTOMOOWJIH KOJIBIH KalTa KaHAPTy OOMBIHIIA >KOOAIAp/IbI ICKe achIpy Ke3Jenyae. OHip apKbUIbI
weHABFL 330 KM, KarTtel KaObIHBI Oap  AJjmarel-OckemeH, Anmarsl-Ymapai-JlocThIK
PecrryOnmikanblk MaHBI3BI 0ap aBTOTpaccanapbl oTeni. becken CTaHmusChl apKbUTbl AJIMAThI—
Amnamonskoy (KXP) Temipkon maructpani ereni. Anmarsl KanackiHaH, KaGanOaii, Kektyma sxoHe
AKX aybUIIaphIHBIH JIeMaIbIc Oa3alapblHa TYPHCTEPIl KETKi3y aBTOOYCIICH JKy3ere achIphUIabl.
KexTyma aybUTbIHAH €H KaKbIH TEMIP)KOJ CTaHIMACHIHA JeiiH 10 kM., am AKIIM aybuTbiHaH-20 KM.

Anaxell aiMarbIHa WHIYCTPUSHBIH KAJIBINITACYbl MCH JIaMybIHA OailIaHBICTHI KOIITETCH
KOPHEKTI OpBIHAp, COHA-aK TaHBIMJIBIK KbI3BIFYIIBUIBIK TYIBIPAaThIH OacKa /1a HeicaHaap oap.

KenTeren 3epTreymiuyiepiiH MIKIpIHIIE, MOIACHU-TAPUXU HBICAHJAPIBIH  ILIHAE
apxeoJyioTus, Tapux JKOHE MOJCHHMET eCKepTKilmTepi OacTel peid  aTrKapajsl, oJap
TapTHIMABUIBIFBIMEH EPEKINEICHEII KOHE MOJCHU-TAHBIMIBIK pEKpealuss MEH TypPU3MHIH
KOKETTUTIKTEPIH KaHaFaTTaHIBIPY IbIH HET13T1 Kypaibl O0JIbIN TaObu1a s [4].

Amnaxe eHipiHAe 0apibIFbl 123 xKyMBbIC ICTEHTIH TYPUCTIK KOCIMOPBIH 0ap, OHbIH 1MI1HIE 2
TYPUCTIK (pUpMa KoHE TYPUCTIK KbI3METIIEH HAKThI allHANBICAThIH 19 kKeke KocinmKep, olapra Kbl
caifbiH 14500-re *KybIK TypuUcTEp MEH JeMaiyubliap Kei3meT kepcereal. 2015-2017 xbuinapsl
KOPCETUITeH KhI3METTEPAIH >kKanmbl kenemi 24,5%-ra ynraiiein, 1 288,2 MIIH. TeHrere XKerTi,
CaTbUTFaH KOJAaManapiblH KyHbl 587,9 mmH.TeHreHi kypanasl (1,6 ecere yiraiiasl). COHFbI
KBUIIAphl TYPU3M JaMybIHBIH OH JUHaMHKacbiMeH Aunaken eHipl (ContycTik »xkoHe OHTYCTIK
Karajaysap) Kallbl dJIEYMETTIK-DKOHOMUKAIBIK OJIEYETTIH OpTalla XoHE TOMEH JeHIreliMeH
cUnarTaiaabl, OyJl KapTajaa allKbIH KepceTuireH [6].

Anaxen eHipiHIe TYpU3M/II JaMBITYbIH OOJaIIarel 30p. Aakesn Keli Kolaliasl TaOuru-
KJIMMATTBIK aJIFbIIIApTTapAblH O0JyblHA OalIaHBICTBI XaJbIK apachlHAa eTe TaHbIMasl. Konaiisl
NFBIIAPTTAPABIH ~ OONybIHAa  KapaMacTaH,  pPEKpealUsHbIH  JaMybl  PEKpearusuIbIK
WHQPAKYPBUIBIMIBI  TAaMBITYJIaFbl  apTTa KATYIIBUIBIKICH Oasynaiabl, OYJI TOJBIKKAHIBI
pEKpeanusIbIK KeIIeHHIH KAIBINITACYbIHBIH OasylayblHa OKeNe/Ii.
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COCTABHO-UHTEI'PAJIBHASI OHEHKA ITPUPOHBIX TYPUCTCKO-
PEKPEAIIMOHHBIX PECYPCOB BACCEUHA O3EPA AJIAKOJIb

Aumxynosa C.H.,Kepimbaii A.

Pazeumue pexpeayuu u mypusma 0oHa u3 0CHOBHBIX APKO BbIPANCEHHBIX 0OUEMUPOBBIX
meHOeHyuil. /[l UCNOIb308aHUSL MEPPUMOPUU 8 PEKDEAYUOHHBIX Yelax mpedyemcs 80sedenue 6
Yes08eyecKyio 0esmenbHOCHb NPUPOOHBIX PeCyPCos, 8 npoyecce QopMUpyrOmcs u pa3euearomcs
meppumopuanvHvle pexkpeayuonHvle cucmemvl (TPC), xapakmepusyemvie COBOKYNHOCMbIO
CILOJNCHBIX NPOCMPAHCIMEEHHBIX OMHOWEHULL MENCOY COCMABNAIOWUMU UX DJIeMEHMAMU.

KuaroueBble cioBa: oOacceun o3epa Anaxkonv, pekpeayus, MmMeppumopuaibHo-
pekpeayuonnas cucmema (TPC), coyuanbHo-2KoHOMU4ecKas oyeHKa.

COMPOSITE AND INTEGRAL ASSESSMENT OF NATURAL TOURIST AND
RECREATIONAL RESOURCES OF THE ALAKOL LAKE BASIN

S. Aitkulova, A. Kerimbay

The development of recreation and tourism is one of the main pronounced global trends.
The use of the territory for recreational purposes requires the involvement of natural resources in
human activity, in the process territorial recreational systems (TRS) are formed and developed,
characterized by a set of complex spatial relationships between their constituent elements.

Key words: Alakol Lake basin, recreation, territorial and recreational system (TRS),
socio-economic assessment.

90X 631.81 10.53355/ZHU.2023.107.2.004

KBUIBIKAWJIATBI KOKOHIC JAKBLIbI TYKbIMBIHBIH OHTTIITITT MEH OCIIT
JAMYBIHA OCIMAIK PETTEYIIIHIH OCEPIH BAFTAJIAY

Axmynnaesa A.C., Ceumosa I'.A., Toxkanbaes A.E., baiibexosa O.K.

Folmoimu mMakanaoa Hcblivlocaioa KOKOHIC OHIMOepiH ocipy 6Ouono2usnvi OeiceHoi
3ammapobly KOJOAHBLIYbIHA He2i30eNeeH 3aManayu 20icmepoi nanudaiana Omvipbln HOEapbl
cananvl OHIM OHOIPYOI KAMMAMACHI3 eMemin HCaHa MeXHOA0UANAPObL d3ipaeyee O0NambiHbl
Kepcemineen. OcimOixk pemmeziwmepin KONOAHy OCIMOIKMEPOiH UMMYHObIK JHCYUECIH
HbI2AUMAObI, KYPRAKWLLILIKKA ~ MO3IMOLIKMI,  HCeMiC  HCUBIHMBIZbIH — JCIHe  KIpiCminiei
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apmmulpaovl, JHCeMICIHIY NICYiH me30emeoi, CAIMA&bIH aApmmulpaobl JHCIHE OHIM CANACHIH
arcakcapmaovl, HUMpammap MeH ayblp Memanoapovly KYPamvlH a3atimaobl.

3epmmey orcymvicbinbly makcamul: Kolnviorcaiioagbl KUAp OaKblibl MYKbIMbIHbIY OHSIUMIZ
MeH ecin 0amyblHa 6ciMOIK pemmeyiwliniy acepin Oazanay.Kusp OaxvliviHbly —6cin-eHyine dicoHe
MYKbIMHbIY OH2IWmIciHe, COHOAU-AK, OCIMOIK Mywenepiniy KalblnmAacyblHa 6CIMOIK pemmeyuliHiy
acepi JicoHe MONbBIPAKKA KOUIKEHHEH KelliH (DeHONOSUANbIK JHCoHe MOphoouonousivly odeneiiepee
ecimoik pemmeyiwmepiven 6HOeyOiy Mep3imoepi  MmeH adicmepiniy acepi 3epmmendi. CoHbiMeH
Kamap, JHCbLIblocaioazbl ocipyee apHalean KUspobly ey Nepcnekmuemi euopuomepin aHblkmaowlx.
Toocipubede ocipyee Kuspobiy mMeK JHCO&apbl CYPbINmMbl MYKbIMOAPbl APACLIHAH IPIKMenoi, OHbIH
iwinde Ypan FI1 6Oyoanvr anvinovi. Anvinamvin OHIMHIY Mmenuepi Kobine cedinemin MYKbIMHbLIH
canacvina oatianvicmel 6onzanovikmar Ypan FI1 6yoanowvl Konoanyowl scen kepoik. Ceby anovinoa
Kusp Ypan F1 6yoanvinvll myKbiMObIK MaAmMepuaibl apHativl 0atiblHObIKMAan emkizinoi. Kusp myxvimol
cebep anovinoa Ipikmeinin, KOCNAiap MeH KapaHmuHOi oOvekminepee meKcepinoi. 3epmxaHanvik
Hca0alioa eH2iumizi MeH MYKbLMHbIH OHIN-0C) Kyamvl AHbIKMALObL.

Kiar ce3mep: cubpuo, oucovinviocail, ocimoik pemmeyuii, @usuonocus, mopgonocus,
OUOCMUMYTAMOP, UHCEKMUYUOD, NeCTNUYUO.

Anam3ar maiiga OonmyblHAH OacTar, OHBIH ajblHa KOMBUIFAH HETi3r1 MiHAETTepiH Oipi -
a3bIK-TYJIIKIIEH KaMTamack3 ery. KenrereHn rampIMaapAblH MHiKipiHIIe, 3USHIBI KOpIIAaFaH opTa
¢bakTopyapblHaH OOJATBIH  ©CIMAIK IIBIFBIHAAPBl TEHETUKAJBIK TYPFbIAAH aHBIKTAJIFaH
enimainiktiH 50-80% -Ha skeremi. OCIMIIKTEpAIH KIMMATTBIK, Cy, TY3, OCMOTHKAIBIK,
TeMIlepaTypa )KoHe 0acka KepHeyJepre ocil Keje *KaTKaH KapchbllaCybIMEH MaKCHUMaJibl ©CIMJIIK
OHIMJIUIITIH €HTi3y OcCIMAIK ecipy peTTerimTepi apKbUIbl JKY3€re achIPbUIYBl MYMKIH.
OciIMIIIKTEp/Il ecipyre apHajJFaH PeTTEerilTep, HeMece ojlap COHAal-aK, OMOCTUMYSTOPIIAp Jem
aTajaTblH TaOWUFW HEMECE CHHTETHKAIIBIK KOCBUIBICTAp OOJBINT TaOBUIAIBI, OJIAPIBIH OTE a3
MeJIIIepi eCIMIIKTEP/IIH 6Cyl MEH JaMybIH/a eJeyIli e3repicTepre akenyi MyMKiH.

KeuibpKaiia KekeHicTep il OHIIPY/l apTThIPY YIIIH KOFaphbl TEXHOJIOTHSUIBIK TOCLT HETI31H/E,
3USIHKECTEpJIeH KOpFay/blH THIMAI KYpalJgapblH Naiiianany kaxer. COHbIMEH KaTtap, OMOIOIHsIIBIK
perrerimTepi KoJIaHy, )KaHa TeXHOJIOTHSIIap Ikl TAMBITY apKbUIBI ©Cipyre Ha3ap aynapy Kepek.

ATBIHFaH MONIMETTEpre coiikec, OCIMIIK pPeTTEYITEpIiH TypJepi, Meepiaepi MeH
yiueciMaepiH 3epTTey OapbIChlHIA, OJlap/bl KeOIpeK KoJJlaHFaH cailblH ecy YIepiciHe, eHIM
OromaccachlHa JKOHE KHUAp JKEMICTEPIHIH canachblHa YJIKEH 9CEpiH TUTi3e1l.

Kusipnpig ecy yaepictepi MEH OHIMIUIITIHE OPTYPJIl TOIBIPAK CyOCTpaTTapbIHBIH dCep
ereqi. CoHABIKTaH 3epTTey OapbIChIHAA allbIHFaH JAEpPeKTep, KbUIbDKaia TaOWFM TONBIPaK
cyOcTpaTTapblH MaiifagaHyFa OOJaThIHbI Typajibl KOPBITBIHIBI KacayFa MYMKIHAIK Oepeni.
CeiiTin, XeprumikTi TaOUFU KOMIOHEHTTEPJEH NalbIHAIFaH, *KbUIbDKAHFa apHaJFaH TOIbIPAK
cyOcTparTapbl KbUIBDKA KHUApP OCIMIIKTEpiHIH MBIKTBI OHOMaccachbl MEH JKOFapbhl ©HIMiH
KaJIBIITACTBIPYBIH KAMTaMAachI3 €TTi.

3epmmey orcymoicoinviy makcamol: JKbUIbDKANAaFb! KU JaKbLIbl TYKBIMBIHBIH OHTIIITIT
MEH OCIIl JaMybIHa ©CIMIIK PETTEYIIIiHIH dcepiH Oarainay.

3epmmey scymvicolHbIY MiHOemmepi.

- Kusip MakpUIBIHBIH ~ ©CIM-0HYIHE KOHE TYKBIMHBIH OHTINITITIHE, COHAAN-aK ©CIMIIIK
MYILIENEPiHiH KalIbIITaCyblHa OCIMJIIK PETTEYIIIHIH 9CEepiH 3epTTeY;

- TombIpakka KOIIKEHHEH KEWiH (PEHOJOTHSUIBIK KoHE MOPGhOOHOIOTUSIIBIK Oenriiepre
OCIMJIIK peTTeyillTepiMeH OHACYIH Mep3iMIepl MEH 9/IICTePiHIH dCEpiH 3epTTey;

- Kbuibpkalijarsl ecipyre apHaFaH KUSPAbIH €H NEePCIEeKTUBTI TMOPUATEPIH aHBIKTAY;

- buonorusutblk eHiMAEpal KOJIaHy apKbUIBI KUSP ©CIPYAIH SKOHOMHKAIBIK THIMILUTITIH
ecernTey.

Toocipubenix manvizol: JKbUlbDKailapaarbl KUSPIAbIH aypyiapbl MEH 3USHKECTEPIiH TYP
Kypamaapbl, OMOJIOTUSUIBIK €PEKIISTIKTEPIHE KOHE TYKBIM OHTIIITITIHE OCIMIIK PETTeYITEPIHIH
ocepiH OakpLiay.
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Kusip (Cucumissativus 1) - exenri aybil IapyamibuiblK MOIEHHETTI MakbUIbl, 5000 MbIH
KBUIAH acTaM YakKbIT TaHbIMAJL. TPOIUKAJIBIK KOHE CYOTPOMUKAIBIK LIBIFBIC A3US KUSPABIH OTAaHBI
6ompin Tabbutazel. On 20 Merpre neiiin OMIKTIKTE OpMaH aralTapblHa OpILIill, JIHaHa Topi3/ai eckeH [ 1].

U. P. Hedrick (1919), T. W. Whitaker and G. N. Davis (1962), J. D.

Sauer (1993), R. W. Robinson and D. S. Decker-Walters (1997) naitpimaaybIHina Kusip €H
anmramr  YHuictaH MeH benranp arbichl MeH ['Mmanail apanbiFblHAAQ apXeOJIOTUSIIBIK >KOHE
JUHTBUCTUKAIIBIK MOJIiIMETTep Maiia 6omransiH gonenaeiai. Ox 3000 kb1 OypeiH OapibiK OaThIC
Asus aymarpiHga ecipiuireH. Kwusip Ywapicrannan ['penusra, Urtanusra keiin Keitaiira sxoHe
OoHTYCTiK Peceit ennepune Tapanran [2].

YHIicTaH1a Ka3ipri yakbpITTa €Kl HEeT13r1 SKOTHUIT 0ap: BICTBHIK €TICTIKTE OCIPiIeTiH KbICKA,
YCaK JKEMICT1 KUsIp JKOHE JKaHOBIPIIBI MayChIM/Ia TipeKTep/e jKa0bICHIN ©CETiH, IUINH/P MILIiH/1
ipi skemictepi 6ap kusp. Kertaiina na xusp mamamen Opra A3usarbl CUSAKTBI MEp3iMJIe IMaiiia
007161, OipaK Y3bIH, OVIBIPIIBI, TETIC, XKOHTIKTEPMEH TO3aHIaHATHIH HEMECE TapTEHOKAPITHSITBIK
Typiaepi  OosraH. KeiinHeH Oyl eciMAiKTep  KOMIIUITIHIH — HEri3i eypornaibIK,
COJITYCTIKAaMEpPUKANBIK, COJaH KEHIH peceilslik copTrap MeH Kusp ruOpuarepi maiima OoJibl.
JKamonusina Kusip ipi KambIpaKTapbIMeH, OYIBIPIIbI )KOHE Teric OeTiMeH cunaTTanasl [3].

Toxipubene ecipyre KUSpAbIH TE€K >KOFapbl CYPBINTHI TYKbIMIApPhl apachlHaH 1piKTENl,
oublH imiHae Ypan F1 Oynmanel anbiHabl. AJBIHATBIH OHIMHIH MeJllepi KeOiHe ceOineTiH
TYKBIMHBIH carachkiHa OaimaHbIcThl OOFaHAbIKTaH YpaH F1 Oynmanabl KoianaHy sl )K6H KOpPIiK.
CeOy annpiHga kusgp Ypan F1 OynaHbIHBIH TYKBIMJBIK MaTepHajibl apHalbl JalbIHIBIKTAH
oTki3inai. Kusip TykbIMBI cebep anapiHAa ipiKTewin, Kocmajap MEeH KapaHTHHAI OOBeKTiIepre
TeKkcepinal. 3epTxaHallblK >Karjaija eHTIITIIT MEH TYKbIMHBIH OHIM-6Cy KyaTbl aHBIKTaJJIbI.
BupycTsl aypynapra Kapesl TyKsIMaap 3 Toyiikke 500°C TeMiepaTypana TepMOCTATKA CATIBIHBIII,
KbI3ABIPBUIABL. Toxipubeaeri oHIMHIH camachl MEH OCIMAUIITIH apTThIpY MaKcaThIHAA ©CIMJIK
perreyimrept buonykc, k. meH HoBocun konnaneuiasl. HoBocuin - eciMaik perreyimi. backa
OCIMJIIK pPeTTeYIITEepiHEH albIpMAaIIbUIBIFBI OMOEOANTHUIBIFBI MEH KOFapFbl canachl.OHbI aybll
[IapyallbUIBIFBIHAA arpOHOMAAP, apHAWbl MaMaHAap KojjaHaabl. OHBIH KOFaphl TepOUIIUATI,
MHCEKTULUATI >XKoHe (QYHIMUMATIK KacueTi Oap. bynmait kacuerrepi HoBocuiai TyKbIMIbI
TONBIPaKKa OTBIPFbI30ac OYpBIH OHAEYTe, BEreTalus Ke3eHIH/I€ OH/Ieyre KOJIabl.

«HoBocum» HeriziHeH OYpKy YILUIH KOJJAAHBUIA/AbI, COHJAi-aK OTBIPFBI3Y aJJIbIHIA
TYKbIMJIap MEH TYWHEKTEp/1 OHey apKbUIbl acep erel. TyKpIMbl cyisl epitinaiae (cyaa 0,1 mu
/1 1) Oip carar ycTaiJpl, cojlaH KeHiH TYKbIM CyMEH KYbII, eryre 0osajbl, OyJ ©CiMIiK ecy
JKBUIAAMJIBIFBIH apTThIPa/ibl, O0JaIIaK 6CIMIIKTEPA1H UIMMYHUTETIH KYIIEUTE .

bronykc-KOpFraHbIC — peakIUsulapbl KOIl CaThlIbl  OMOJIOTHSUIBIK — pPeTTeyilll  JKoHE
UMMYHOCTUMYIIALUsATAY KacuerTepi 6ap ecimaikrepai ecipymi. Cyper-1 kepceriiareH GenceHi
MHTPEINEHT] OCIMAIKTEP/IIH 6Cyl )KoHE OCIMAIKTEP/IIH KOPFaHBIC-PEAKIUSIIBIK CTUMYJISTOPHI JIET
aTajaTblH apaxuJ0H KbIKbUIBI (3USHABI OPraHU3MJIEpIiH 3aKbIMIAHYbIHA Y3aK Mep3iMIi
KapChUIBIKTHI) O€TICeHIIpe/i.

Cypert 1. buoaykc eciMaik peTTeyimri
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bruoaykc TYKBIMIBIK ©CIMIIKTEp MEH OCIMIIKTEepl emjey YIIiH KoynaHbuiaabl. OHBIH
KOCHANAPbIHJA XUMHUSJIBIK TepOULUATep, HHCEKTHLIMIATED MKOHE (QYHTHIMATEPMEH TOJIBIK
yitnecimai. MuKpoopranu3MIepaiH Tipl Kacyliaigapbl )KOHE XUMUSUIBIK TOTBIKTBIPFBIII 3aTTap
(kanuii IepMaHTaHaThl, CyTerl acKblH, (popMaarH, OOp KBIIIKBLIBI XKoHE T.0.) 0ap OMOJOTHSIIBIK
OHIMJICpMEH Maiiiananyra 00JIMaiibl.

[Ipenapar akyMynsTHUBTI, aJUIEPTeH]I *KoHE Oacka Jla KacHeTTepiH KOpCeTIeHl KoHe
I'OCT 12.1.007-76 coiikec kayinTumik kiacekl [V caHaTbiHa KaTajbl. 3epTTEy HOTHXKEIEpi
OolbIHILIA aJaMmJapra, >KaHyapijapra, OajbIKTapra, SHToMO(arTapra jkoHe Oall aapaiapblHa
apHaJFaH MpernapaTThliH TOJBIK KaYIICi3Iir KOPCETiITeH.

TexHoNorusIChI:

1. Cyna xyMmbIC epiTiHIICIH NalibIHAAY.

2. TykpIMaapabl ajjblH ajia eHJIeY.

3. BeretanusuiblK K€3€H/IE eKi-yII peT OypKy.

[IpenapaTTsl TYKbIMAApFa, TYWHEKTEP MEH OCIMJIIKTepre eHy OipHelle carar ilIHae KO
xetkizineni. EH ket ocep emaeyneH keitin 7-10 KyH imiiHae oTei )KoHe MOJICHUETKE OaliTaHbICThI
15-20 xyHre neitin co3pliaabl. OCIMIIKTEp KypFaK aya pailbIH/a, TAHEPTEH HEMeCe KeIlIKi yaKbITTa
YKAKChIpaK OHJIeTyl KepeK, OHTAWIBI Temneparypa + 12-gen +25 © C neliin 6onaibl.

Toxipubenie ocbIHAAN TOM TYPIEPIH KAPACTHIPIBIK:

bakpblnay TOOBI (6H1€IMETEH )

buoayxke, %.0,2 MII/KT (TYKBIMJIBI pETTEYIIINEeH 0ailbITy)

bruonyxke, x.2,0 Mir/ra (BereTanusiiblK Ke3eH/IC MIally)

buoayxke, x.5,0 mi/ra (Beretanusuiblk Ke3eH e HIalry)

Hogocwit 0,2 M/Kr (TYKBIMJIBI PETTEYILITICH OalbITY)

Hoocun 2,0 Mi/ra (Beretauusiiblk Ke3eHIe MIally)

Hosocun 5,0 mui/ra (BereTanusiiblK Ke3eH/Ie MMalry

Toxipube 0a3zacel: >XaObIK KepAe, SFHU OKbUIbDKalIa >KacajblHFaH, TIPKEITeH.
Toxipubermik ayMakThIH KoxeMi-300m2.

KeubbKaljarel TEMIEpaTypaiblK PeXUM KUSIp OCIMAITIHIH JaMyblHa KaTThl dcep eTell.
OCIMIKTIH BEreTaTUBTIK HEMECE FeHEPAaTUBTIK OCYIHE Kapail opTalia TOyJIIKTIK TeMIepaTypaHsbl
YaKbITBUIBI PETTEN OThIpyFa O0Manbl. OCIMIIKTIH OpTaHFBI cabaKTaphl HIMAlepiepre KEeTKEH e,
’KaHaMa OpKEH/Iepi KapKBIHABI OCyi YIIiH, TYHIE aya TemmepaTypachi 3-7 Toymikke 21°C-ka
TeMeHzieTy kepek. Con ke3ze TYHiHIAepi MBIKTBI OOJIBIN KaJlbIITACyblHA MaKChl ocep €Tel.
KusipapiH anramkel ecy Ke3eHiHIe JKbUIbDKala TYHT1 TeMIieparypa aca >KOFapbl 0OoJca,
OCIMJIIKTEep KapKbIHBI O0H alblm, mnanepiepre Te3 ocim xeteni. by sxarmaiina 7-8-xamnbipakka
JeiH TOMEHT1 TYWHIHJEpIH alblll TacTay Kepek. AIIMaraH jKafFjaaiijia, OpTaHFbl KabaTTapblHIa
TYHIH TacTay MyMKIHJIT1 apTabl.

TyxeiMas1 oHJIEY ofici: Temmneparypackl + 30 + 60 rpagycTan TypaThiH SMYIIbCHUS )KOHE CY
epITIH/IICIH JalbIHIAaHbI3, IITIPULl HEMECE TaMIIIbl apKbUIbI emeHeAl (1 M epitinail - 30 TaMiisl),
QJIBIMEH KQKETTI KOCTaHbl MYKHUST apajacThIpy KaXeT , a3 MOJIIEpIe CyIbl KYWbIT CYUBLITY.
JlaiieiHmanFad epiTiHaiHI Aepey KoaaHyFa 0oyanbl, erep KakeT 0osca, OHbl 24 caraTTaH apThIK
CaKTayFfa, KYH coyneciHiH TycyiH 0-meH - 30°.

TyYKBIMIBI 9p TYpJIl KOHIIEHTPAIUSAAAFbl €PITIHAIMEH OHIEHMI3.

bakpinay(enaenmeren),

buomykc-10-1,10-2, 10-3, 10-4, 10-5, 10-6.

Hosocun10-1,10-2, 10-3, 10-4, 10-5, 10-6.

Op TYpil KOHIEHTpaIusaarsl epiTiHal xacay ojici: Ke3-kenreH 3aTThiH 1 -TIalibI3bIK
epitigaicH amy ymin 10 r 3arter 1 jgutp (memece 100r 3artel 10 1 cyna) cynma epitemis.
Coiikecinie, 2- maibiablK epitiaaine 20 r 3at 1 nutp cyna 6onansl. 0,1 mailbiBABIK epITIHAL ATy
yuria 10 r 3artel 1 nuTp cyaa epitin 1- malb3abIK epiTiHal qaibiHaaimMbei3, onan 100 M amsin
TacTaiMbI3, KaWTamaH | JUTpFa JACWIH JKETKI3iM CyMeH ToiThipambl3. Ochuiaiiia op Typii
KOHIICHTPALMSUIBIK epiTiHal AalbiHaayra 6omnaasl (Cyper 2).
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Cyper 2. TykbIM OHTIIITIri

Kustp *xpuibbKaiifa ecipiieTid Heri3ri JakbULIbH Oipi. COHFBI KbUIAAPEI MEMJICKET TaparbHaH
Tayap eHIIpyIIiJiepre KopCeTUIreH KOolaay apKachlHAa >KbUIbDKAMIApIbIH ayMarbl €oyip KeHEHUreH.
EnimMiz i KbUIbDKal MapyanbUIbFBIH O1pKAIBIITHI TaMBITY YIITH ©HIMALTIT )KOFapbl KASP COPTTAPEI
MEH OHBI 6Cipy/ie TUIMILIIT )KOFaphl arpOTEXHOJNOTHsIIapFa MoH OepreH sxeH. Kazipri Tanna Kasakcran
KbUTbDKAUbIHIA KusapabiH 40 Typiti OyaaHaapbIH ecipyre pykcar erireH. [4].

ConpH imiuzge, kusp Ypan F1 Oynanel ete epre miceTiH Ke3eHHIH rubpuni - 0y bexo
3aeH aybUIIapyamibuIblK (hepMachlHIa KYMBIC ICTEHTIH TOJUTAHIUSIIBIK CEJICKIIMOHEPICPIiH
KOJIbIHAH IIBIKKaH eHIM. YpaH F1 Toxipubene KONTaHBUIFAH COPTHIHBIH apPTHIKIIBUIBIFEI MEH
kemmrimiri  1-kecrene kepcerinreH. 2000 >xputbl PO MemiekeTik peecTpHa TipKENTeH.
Araybiaaarsl F1 opintepinex Tycinyre 6omaabl, Oy O6ipinini yprnakTeiH Oyaansl. Ypan F1 6ynanst
OHIM/IUTIK IT€H aypyFa Te3IMIUIIK TYPFBICEIHAH acThIT (1-kecTe).

Kecre 1
Ypan F1 Oyn1aHbIHBIH AP THIKIIBUILIFBI MEH KeMIIiiri

Ypan F1

APTBIKIIBIIBIFBI Kemmriniri

J1oMi JKaKchl Tomnblpak KyYHapJIBIFBIH TAJIAIl €TEII
AypyFa Te3imai TypaxTel Cyapybl KaXeT eTe/i

¥3aK cakraiybl

CybIKKa TO3IMIIIITI

[Natinanany oMOeOSITHIFBI
JKemictepiiH xaKchl TACBIMAIIAHYbI

Kemripy anici ecimaikTep/iiH KeOipek ecyiHe MyMKIHJIIK Oepeni, ce0edl TypaKThl Kepe
ecimikTepai FaHa ecipyre Oomanel. Kemerrepre 400 mMi-ieH kem emec, keM jaererae 12 cm
JKOFaphl bIABIC-aKTap/Ibl HeMece 0acka bIIBICTApABl JaiibiHIayFa Typa kKenemi. Tykpim 1,5-2 cm
TOTIBIPAKKA TEpeHAeTIeNl, 2-3 TYKbIM Oip BIIBICTa OpHANACTHIpbUIAJBL. + 27-28 ° C ayaHbIH
Temmeparypacel 0ap 6enmese Typasbl.

Bipinmrigen, TyKbIMabl aopineiimiz. On yIniH Kajauil mepMaHTaHaThIHBIH 2% epiTiHIICIH
JMaWbIHAAMMBI3: | TIail KackIFbIHA 2 Kece JKbUIBI Cy YIIH KaJduil IMepMaHTaHAThl KOJIaHBLI/IbL.
Copnan keifin, 20 MHUHYT, epiTiHAIre KUSIp TYKbIMBIH KOsSMbI3. JlopiieyieH KeiliH aFblH CyMeH
HIaNBIK, TBIMKBUT ITYOepeKIieH O0oiai OpHAACTHIPHIIL, )KBUTBI JKEPTe OPHAIACTHIP/IBIK.

Bbys rubpun epre KemenaeHeTiH,)KoFrapbl oHIM OepeTiH rudpu. Kuspasin Oy cyprbiH
alIbIK KePJIe, )KbUTbDKaNIap/1a, BIHBLUII XKbIIbDKAWIapaa ecipyre 00m1aabl. AiTa KETETIH KaF1ai
Oys1 THOpUATI apanap apKbUIbl TO3aHIAHATBIH Oakila JakbUIZapbIMeH Oipre opHajlacThIpMaraH
xkoH. ['nOpua anramkel xemicin 37-39 kyHaep apanbiFbiHAa Oepimn yiarepenai. ApHaibl KyTiM/II
Tanamn ereqi. by KuspabH opOip TopaObl HeMece cabarbl 5 )KEMICTi TONBIK KB TACYbIHA KYIII
xeteni. Kusp sxkemicinae ak Tay jkoTajgapbl 0ap Kapa )KachlUl TYCTi, Y3bIHINIA KEJITEH, alllbIChI KOK,
TYKBIM KamepaJiapbl IarbiH 6omasl (3,4-cyper ).

27



ISSN 2616-8901 BECTHHMK 2KY Ne2(107)/2023

A |l

Cyper 3. Ypan F16y,I[aHI>IHLI rymi Cyper 4. Ypan F1 yI[aHBIHBIH xKemici

OMOeban rubpua-*KaHa MiCKeH TYPIHIE e Ty3/AajlFaH TYpiHAe Je naijanaHyra 0osaibl.
A¥iTa KeTeTiH KaF/ail aypynapra, SSFHA KOTBIPJIBI KOHE YHTAKTHI 3€H, KJIOJOCIIAPHO3, CTPYIIHEB,
JaK ~ aypyJlapra JKoHE Jieé BUPYCTBIK aypynapra Te3imzail. CoHJail aK CTpecTik aya paiibl
KaFJailapeiHa UKeMIUTIKTI KepceTe/i.

TYKBIM OHTIIITIr - KAIBINTHI KOIIETTEP (3epTXaHAIBIK KYMBICTap/ia) HEMEeCe —OpKEHIEIIH
(mamaitsIk xaraaia) 6enrini Oip yakpITKa AeiiH eHxipy MyMKiHAITL. TYKIMHBIH ©HYIHE 6Cipy JKaF/1aifbl
YKOHE CaKTay JKaraaibl ocep eTe/i. TyKbIM OHTIIITIT 9fIeTTe naiibi30eH kopceTineai (OyJ1 TYKbIMIapAbIH
JKaJIbl CaHBIHAH OCKEH TYKbIM Maibi3bl.COHBIMEH Karap, KOIIeTTepIiH KYHAPJIBUIBIFBIH OacKapy
KapacThIpbUIIbL. Herisri Macee opraHuKaibIK KbUTbDKai oHmipic[5].

Toxipube OOHMBIHIIA TaHAAIBIN ANBIHFAH THOpUATI Kusip Ypan F1 TYKbIMBI KaJIbINITHI
Karalareljail cyFa emec, OCIMJIIK PpeTTeyillliHIH dp TYpJli KOHLEHTpalMAChIHA, dp Typdi
YaKBITKa CaJIbIHA/IbI.

TyKbIM OHTIIITITIH]IE O0JAaThIH ©3repic TYKbIMIapaa Y3/A1KCi3 )KYpill *KaTaTblH CaKTay MEH
CBIPTKbl OpTaHBIH ocepiHeH OoylaThlH (EPMEHTATUBTI €MeC IpolecTepMeH OailllaHbICTHI.
KansinTsl xkaFaaiia TyKbIMIa 00J1aThIH ©3repicTiH 3 GpaKkIMAChIH KapacThIpabl: [- )KaKChl KeleT
ecCIIl LIBIFAThIH TYKbIMaAp, 1I- Mopdonorusaneik aedexTi Kemer ecin MbIFaThiH TYKbIMAap, I11-
eIIKaHal KeIleT IIBIKMAUTBIH 11 TYKbIMAAap. OHIMAI TYKbIM Jien TeK | (pakuusHbIH TYKbIMbI
ca”anaabl. ChIPTHIKBI OpTa (paKTOpIapbIHbIH dcepiHeH TyKbiMapabl | ¢ppakuusnan I ¢ppakcusra
HeMece KepiciHlle Ty MYKIHIIUIr 6a (2 kecte).

Kecre 2

Op TYpJii KOHIEHTpanusaaarsl «bnoayke» npenapaTsIHbIH TYKBbIM OHTIIITITiHE dcepi

Konuenrpauus Omnimi Kanbintsl emec Kapamcsbiz

TYKBIM (aHoMAaJIbHBIE) (MepTBBIE)
OaxplIay 60 20 20
10-1 80 10 10
10-2 75 15 10
10-3 70 15 15
10-4 65 20 15
10-5 65 20 15
10-6 60 20 20

«buonyke» eciMIik peTTeyillliHiH ocepiHeH Oakpulay, SIFHU ©HJAEIMEreH TYKbIMMEH
CAJIBICTBIPFaHAa ©J11 XKoHE MOPQOJOTUsIbIK JedekTici 6ap TYKbIMIApAbl a3ailblll , TYKbIM
OHTIIITITI  JKOFapbUIaFaHBIH  KecTelAeH Kepe amambi3. ©Ocipece  10-1,10-2, 10-3
KOHIICHTPAIUSCHIH/IAa OHIM/II TYKBIMHBIH MalbI3IbIK KopceTkinm 80%, 75%, 70%. Konuenraparus
a3aiffad callblH OHIM/II TYKBIMHBIH TaibI3IBIK KOPCETKIII TOMEH/ICT, 0J1i TYKbIM MEH aHOMAJTh/IbI
(KaJBIITHI €MeeC TYKbIM) caHbl apTKaH. EH a3 koHnenTpanusaaa 10-6 TykbiM eHiMiiIiri 60 manbrs,
KaJbINThl emec TYKbM 20, e TykbiM 20 (3 -kecte) .
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Kecre-3
«HoBocua» npenapaTbIHbIH TYKBIM OHIIIITITiHE dcepi
Konuenrpamus Onimai KaasInTsel emec Kapamcoi3
TYKBIM (aHoMAaJIbHBIE) (MepTBbIE)
bakpiiay 60 20 20
10-1 85 5 10
10-2 75 15 10
10-3 70 15 15
10-4 65 15 20
10-5 65 20 15
10-6 65 15 15

KopsiTa aiftkpinga «buogyke», «HoBocuim» eciMaik perTeyiuTepi KUsp JaKbUIBIHBIH
TYKBIM OHTIIITITHE )KOFAphl 9CEPIH KOPCETTI.

Kusip Ypan F 1 Oyznansl epre keMenaeHeTiH, orapsl oHiM Oepetid rudpun. Kuspusy Oyt
CYpPIIBIH allBIK >Kepie, KbUIbDKailapAa, WIbIHBUIBI JKbUIbDKalnapaa ecipyre Oomansl. I'mOpua
AIFaIKBI JkeMiciH 37-39 xyHzaep apanbirbiHaa Oepin yarepeni. XKbUIbbKailbIMbI3 KUSIPABIH OCHI TYP
Oy/IaHbIH aTy/bl )KOH KOpiIl, OFaH 6CIMJIIK PETTET1IITeP Il KOCHII, CarnaibFbIMEH OHIMILIITIH 3epTTeY
Oactbl MakcaTsIMbI3 0ozl bi3 Kommanran bruomyke x. xone HoBocwin eciMaik perreyimrepi O0IabL.
Omnapapiy OyFaH JEHiHT1 TOKIprOeIep e KOJIAaHbUTFaHbIH KOHE KaKChl HOTHIKE KOPCETKEHIH eCKepe
OTBIpHII, anFaH 0oaTeHOBR. [IpenaparTapasl ecipy ke3iHae exi Typi ke3eHinae, Oipi kusp Ypan F
1 6ynanbHBIH TYKBIMBIH 0,2 MI/Ta peTTeyillneH 0ailbITy KoHe BereTasuiblK kezere 2,0 mi/ra, 5,0
MJI/Ta KOJIZAHBUFAH JKaFaiiia eCIMAIKTIH CarachlH, OHIMALIITH, OHOMETPUSUIBIK KOPCETKIIITEPiH,
3USHKECTepre Kapchl TYPYbI, epTe skeMic OepyiHe alibII Kei.

bi3 kapacteipran Ypan F 1 Oyzmanbl ere camaibl Kusip Typl. AJAbIH ana *bLIbDKaiira
OThIpFbI30ac OypbIH OyJ1 OynaH TYpiH 3epTTen, KenTereH 0acka KUSp TYPIHEH apThIKIIBUIBIFBIH
Oaitkan KoJIgaHAbIK. 3epTTenreH Kusip Amur F 1 Oynanbsl ToMeHeriieil HOTHXKere KOl )KeTKI3/1:

1. Kusp VYpan F1 Oynansina ecimiik perrerimi buoayke, k. (0,2 mi/ra (TYKbIMIIBI
perreyimmed 0aipiTy),2,0 Mi/ra, 5,0 Mi/ra (BereTauMsUIbIK KE3€HJE Iaimry), op TYpJii ecy
Ke3eHJIepiHAe KOJaHbIK. Ocipece OChl TOI Typiepi 0acka TONTapFa KaparaHla €H >KOFaprbl
KOpCETKIITI KepceTTi. [lerenmen, Oy npenaparrapablH OMOJOTHSIIBIK KOHE HIapyallbUTBIKTBIK
TUIMAUTIKTEPIHIH KOPCETKIIITEPl )KOFaphl IeHreiae 60 bl

2. ©cimaik perrerim HoBocmnni (0,2 mMi/ra (TYKeIMABI peTTeyimmen 0aipiry),2,0 mi/ra,
5,0 mu/ra (BereTalusuIbIK Ke3€HJE MIally) op TYpJl MeJIeple *oHe KUAPIbIH SpTypil ecy
Ke3eHjaepinae KongauHablK. KuspablH Oyl Tom TypJepiHEH cama >KOHE OMOMETPHSUIBIK
KOPCETKIMITEPiH 1€ )KaKChl KOPCETKIIT aIbIH/IbI.

3. Toxipubene KonmaHbUIFaH Kusip Ypad F1 OyaaHbIH s)KbUTDKAM 1A ©CIPreHiMi3 0Te THIMII
60npl. COHBIMEH KaTap, KOpILaFaH OpTara JKOHE a/iaM JeHCAyJbIFbIHA KAYINCi3 SKOJIOTHSIIBIK
Taza OHIM alyrFa MYMKIHAIK Oepai.  3epTrey OapbicblHAa alblHFaH MajliMerTep Oi3re
HKOHOMHKAJIBIK KO3Kapac TYPFhIChIHAH, Kusip YpaH F1-0yaanapeis ecipy, ©CIMJIIIK peTTTeriTep
buonyxke, x. )xone HoBocunai xongaHy, TaOUFH TOIBIpAK CyOCTpaTTapblH MaianaHa OTHIPHII,
KUSIp 3USHKECTEepiHE KapChl KOpFay LIapalapblH YHBIMIACTBIPY OapbhIChIH/IA XKOFaphl TAOBIC aTybl
KaMTaMachl3 €Til, SKOJIOTUSUIIBIK Ta3a ©HIM ally MYMKIHJIITIH KepceTTi. Aypyiapra Te31MIUIIrH,
camalibl OCIMILUIITIH KOHE JIe )KOFapbl OHIMIIUTITIH apTThIPAIbL.

Keimpbkaid mIapyambUIBFbIHIA KOKOHIC AKbUIIaphl 0ackiM ecipuieni. HapbIKThIK KaThiHAC
YKarJalbIH/IA KbUTbDKAM OHIMIH OHIIpYILIiIep op Oip MapIlbl METp ay/IaHHAH KOFaphl OHIM aTyFa KOHLT
ayJaphlll, 63 MaKcaTTapblHA KETY YIIIH OapiIbIK THICTI arpOTEXHUKAIBIK MIapaiap/bl MakiaaaaHapl.
JKputbpKaii KeKeHICTep OHAIPICIHAC MaMaHAAHIBIPUTFaH MIAPYyaAIIbUIBIKTAPIBIH MYHIAH YCTaHBIMBI
SKOHOMHUKAJIBIK TYPFBIAH TOJILIKTAaH TYCIHIKTI. JKbUIbDKAl MapyarbUIBIKTaphIH KYPY KE3iHIEe Kol
MeJIIIep/ie KapKbl JKyMcalajbl, al KOKeHICTepZl apbl Kapail ecipil-KyTy eTe KbIMOaTKa Tyceni.
COHIIBIKTaH, CAJIbIHFAH Kapa)XaTThIH ©TEIIM/IUTIN YIIIH IIapyalbUIblKTapaa TaOuru cyocTpaTTapabl
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Tnaiiiasiana OTBIPBII, XKbUIbDKal KOKOHICTEpIHEH OaphIHIIIA KOFaphl OHIM aTyFa KOJI )KeTKizyre 0oa/ibl.
Bynan 6acka, KOKeHICIII-KbUTbDKAUITBIIAP KOKOHIC OHIMIH apTTHIPAThIH, OHIMIUIIT KOFapbl OyiaHap
MEH >KaHA arpoTeXHOJOTHsUIapApl mainananyna. COHIOBIKTaH IKbUTbDKAH KOKOHIC ©HIIPICIHIS
IIBIFBIHIAPIBI Q3aUTY YIIIH 3USTHKECTEPICH KOPFay/ia 03bIK TOCUIACP I Nakaanany, coprrap (Oymanaap)
MEH COPTTBIK arpOTEXHOJIOTHSIIApIbI JKacay >KOHE eHT13y MaHbI3Abl 0oJbin Tadbutansl. OchUiaidia,
AKOHOMHUKAJIBIK THIMJILTIKTI TYPBIC OaFasiay YIIiH KEKe KOPCETKIIITI FaHa €MeC, OJIap/IbIH )KUbIHTBEFBIH
na eckepy Kepek. JKpUTbDKail skaFmalbIHIa 9PTYPIIl TOIBIPAK CYOCTpaTTapblH KOJIAHY, OHIMIUIIr
KOFapbl J)KaHa OTaH]IBIK Oy IaHIapbIH OCIPY, KbLUIbDKaK KUSPBIHA OPTYPITi MUHEPAJIBIK THIHANTKBIIITAP
MEH OCIMIKTI KOprayaa OHOJOTHSUIBIK SMICTI MaiiamaHyAblH SKOHOMHKAIBIK THIMAUTIriHE Oara
oepinai. JKpUTbDKall KUAPBI TAKbLUIBIH/IA 3€PTTENTeH Oynanaap, ThIHAUTKBIII, OHOJIIC, arpPOHOMUSLIIBIK
apagapIbH THIMAUINHE SKOHOMHMKAIBIK TAIIAy Kacay YIIiH KeJeci KOpCeTKIIITep eCKepuli: -
OTaHJIBIK CEJICKIMSCHI KbUTbDKA KUSAPBIHBIH JKaHA OyIaHAapbiH ©CIpY/ICH JKEMICTEpiHIH KOChIMIIA
OHIMI; - OPTYpJ TONBIPAK CYOCTpATTAPBIH KOHE MHUHEPATIBIK THIHAUTKBIITAPABIH TYpJiepi MEH
HOpMaJIapbiH MalIaJIaHyIaH ATbIHFAH KUSPJIBIH KOCBIMIIIA OHIMI; - TAKbULIBIH 3USHKECTEPIHE KapChl
MHCEKTHLIUITED MEH OuoareHTTepal (SHTOMOdarrap) nmaijanaHyqaH KHAPIbIH CaKTaFaH OHIMi; -
bUIbDKA KUSAPHI OHIMIHE OpTallia KeTepMe cayaa Oaramapbl (opraiia MayChbIMIIBIK, OaFa aybITKYbIH
€CEIKe aTyChI3) KUSIP OCIPYIIH THIMILTITT OOJIBIT TAOBUIA/IBL.
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OIIEHKA BJIMSIHUSA PETI'YJISITOPA POCTA PACTEHHUM HA BCXOXKECTh U
PA3BUTHUE CEMSH OBOIIIHOM KYJbTYPbI B TEILITHUIIE

Axmynnaesa A.C., Ceumosa I A., Tokanbaes A.E., baiibexosa A.K.

B nayunou cmamve noxazano, umo 6blpawjueaHue OBOWHOU NPOOYKYUU 6 Mmenauye
noszeonsiem  paspabamviéamsv — HO8ble  MEXHONIo2uu,  obecneyugarowjue  NPoOU3800CMeEo
8bICOKOKAYECMBEHHOU NPOOYKYUU C UCNONb308AHUEM COBDEMEHHBIX Memo008, OCHOBAHHLIX HA
npuMeHeHuu OUoI02UYecKy axKmusHulx eewjecms. llpumenenue pacmumenvbHbIX pe2yiiamopos
VKpenisaem uMMYHHYIO CUCeMY PACMEHUU, NO8bIUAeNn 3dCyX0yCMOUYU80Cb, 3A653b16AEMOCNb
NJI0008 U YPOAHCAUHOCMb, YCKOPSLem CO3pesanue nio0os, yeeiuuusaem 6ec U yayuuaen Kavecmeo
NPOOYKYUU, CHUNCAEM COOEPIHCAHUE HUMPATO8 U MANCENbIX MEMAILILO8.
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Lenv uccneoosamenvckoii pabomsi: OYeHUMdb GIUAHUE pe2yIamopd pacmeHul Ha
8CX0XHCECTNb U pa3umue ceMsaH 02ypyos 6 menauye.Hcciedosano enusHue pe2yiamopa pacmenuti
Ha NPOPACMAHUE U BCXOAHCECTNb CEMSH KYIbMYPbl 02YPYO8, A MAK*ce HA hopMUPOsanUe OpeaHos
pacmenuii U GlUAHUE CPOKO8 U Memo0o8 00pabomKu pe2yiamopamy pacmeHull Ha
genonozuueckue u Mopghoobuonozuyeckue npusHaKu nocie nepexooa 6 noygy. Kpome mozo, mul
onpedenunu Haubolee nepcnekmueHvle 2uOpPUObl 02ypyos O Bblpawueanus 6 menauye. /s
8bIPAUUBAHUS HA NPAKIMUKE OMOUPATU MONBKO U3 8bICOKOCOPMHBIX CEMAH 02YPYO8, 8 MOM YUCe
eubpuo Ypana Fl. Ilockonbky Koauuecmeo nonyuaemoz2o npoOyKma 60 MHO2OM 3AGUCUN OM
Kauyecmea NOCeGHbIX CeMsAH, Mbl peuunu ucnoivzoeams ubpuo Ypama FI. Ileped nocegom
cemenHol mamepuan cubpuoa ocypya ¥Ypan FI1 npowen cneyuanvnyio noocomosky. Cemerna
02ypYo8 nepeod NOCeeoM OmoOUpalu, NPoGepsIu HA NpPUMecU U KApaHmuuHvle 0Ovekmbvl. B
J1a60PAMOPHBIX YCI0BUAX ONPEOSTIANU BCXOHCECTb U BCXOHCECb CEMSIH.

KiroueBble ciioBa: cubpuo, menauya, peyiamop pacmenutl, Guuoiocus,mop@onocus,
OUOCMUMYIAMOD, UHCEKMUYUO, NeCMULUO.

ASSESSMENT OF THE INFLUENCE OF THE PLANT REGULATOR ON THE
GERMINATION AND DEVELOPMENT OF SEEDS OF A VEGETABLE CROP
IN A GREENHOUSE

A.S. Akmullaeva, G.A. Seitova, A.E. Tokanbayev, A.K. Baibekova

The scientific article shows that the cultivation of vegetable products in greenhouses can be
developed new technologies that ensure the production of high-quality products using modern methods
based on the use of biologically active substances. The use of plant regulators strengthens the immune
system of plants, increases drought resistance, fruit set and yield, accelerates fruit ripening, increases
weight and improves product quality, reduces the content of nitrates and heavy metals.

The purpose of the research work: to assess the influence of the plant regulator on the
germination and development of seeds of cucumber crops in the greenhouse.The influence of a plant
regulator on the germination of a cucumber crop and seed germination, as well as on the formation of
plant organs and the influence of timing and methods of processing with plant regulators on phenological
and morphobiological signs after transfer to the soil, was studied. In addition, we have identified the
most promising hybrids of cucumbers for growing in greenhouses. In practice, only high-grade
cucumber seeds were selected for cultivation, including the Uranium F1 hybrid. Since the amount of
product obtained largely depends on the quality of the seeds sown, we decided to use the Uranium F1
hybrid. Before sowing, the seed material of the cucumber Uranium F1 hybrid was subjected to special
preparation. Cucumber seeds were selected before sowing and tested for additives and quarantine
objects. In laboratory conditions, germination and seed germination capacity were determined.

Key words: hybrid, greenhouse, plant regulator, physiology, morphology, biostimulator,
insecticide, pesticide.
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PA3ZBUTHUE NPEAIIPUHUMATEJIbBCTBA B COEPE ITPOU3BOACTBA
IJIACTUKOBOM YIHAKOBKH B PECITYBJIHMKE KA3AXCTAH: TOTEHIIUAL,
TEHAEHIUH U IEPCIIEKTHUBBI PA3BUTHUSA PBIHKA

Banananosa 3. C.

B cmamve paccmompenvt  ocobennocmu  pazeumusi npeonpuHuUMamenbcmea 6 cgepe
npou3600Cmea NAACMuKosol ynaxkosku 6 Kazaxcmane. B cmamve Oaemcsi nonuvii aHau3z
KA3aXCMAHCKO2O PbIHKA NIACIMUKOBOU YNAKOSKU, GbISIGIEHbL MEHOCHYUU HA PbIHKe, NPe0OCMAaseHd
akmyanvhas uHgopmayuu 00 0ovemax nompeoieHust, npouU3800Cmaa, UMNOPMA U SKCROPMA, NPOSHO3
passumus poirka 0o 2030 200a no HecamusHOMY, UHEPYUOHHOM)Y U UHHOBAYUOHHOM) CUEHAPUIO.

B pe3ynomame ucciedosanusi polHKa niacmuKko8oul YynaKkoeKu Obliu onpedenenvl haxmopol
pocma u coepaicusarowue hakmopvl memnvl pazeumust pvlhka. Onupasace Ha cmamucmudecKue
OanHbvle, NPOSHO3bl IKCNEPMOB, NIAHbL 20CYOAPCMEEHHOU NOIUMUKU 68 OMpAciu u opyeue
ouyuanvHble UCMOYHUKU UHGOpMayul, ObLIO COCMABIEHO MPU CYCHAPUSL PA36UMUSL DbIHKA
NIACMUKOBOU YNAKOBKU HA Oaudcatiiue 200vl.: He2amueHblll, UHePYUOHHBLU U UHHOBAYUOHHBIUL.

Onpeodeneno, umo 6 nocieoHue 200bl NAACMUK U 8 YeLlOM NOJUMEPHble MAMePUudivbl 6Ce
yawe u aKmueHee NPOHUKAIOM 6 UHOYCMPUl0 YHNAKOSBKU, 6blMeCHss, Npu 3Mom, maxue
MpaouyuoHHble Mamepuavl, Kak cmexio u oymaza. Cmoum ommemums, PolHOK NIACTUKOBOU
VIAKO8KU — 3asucum —om  nompeOnenus U npou3soocmeéa  NpPoOyKmo8 — NUMAHusi U
HENnpoO0BOJIbCMBEHHBIX MOBAPO8 HAPOOH020 nompebienus, edb okono 80% noaumepHot mapwvi
UCNONIL3YemCsl UMEHHO 8 OaHHbix ceemenmax. [Ipu smom ¢ 2020 200y bvLn 3ameuer pocm cnpoca
Ha NAACMUKOBYI0 VNAKOGKY, B6CIe0Cmeue KOPOHABUPYCHBIX O2paHuyeHuil. /[paiieepom maxux
UBMEHEHUL CIAl0 0CO3HAHUE MO20, YMO NIACMUKO8AS YNAKOSKA — MO Hauboiee Oe30nachvliil u
2UCUCHUYHBILL CNOCOO XpaHeHus NpoOyKmoe NumaHus. Yuumovleas pamee HAMEMUBULIOCS
OUHAMUKY, A MAKdice PaAcmywuil Cnpoc co CHMOPOHbl KOHEeUHbIX nompebumenet, 8 0yoyuem
CIMOUm 0X#CUOAMb NPOOOJIHCEHUS. MEKYUell MeHOEHUUU.

KnioueBble ¢J10Ba: niacmuxosas ompaciv, NPeOnpuHUMAmenbCmeo, NPeonpUHUMAmenbCKasl
0esimenbHOCHb, UHDPACMPYKMYpa Ompaciu, NiIACMUKo8ds. NpoOyKYus, CYeHapuil pazeumus
ompaciu, 20cyo0apcmeeHHas N000EPHCKA.

Lenu uccnedosanus: AHaIM3 Ka3aXCTAHCKOTO PbIHKA IJIACTUKOBOW YIIAKOBKH, BBISIBIICHUE
TEH/IEHIIMI Ha pBIHKE, MPElO0CTaBICHNUE aKTyaJlbHOM MHGpopMauuu o6 o0bemax MoTpediaeHus,
MIPOM3BOJICTBA, UMIIOPTA U IKCIOPTA, MPOrHO3 pa3BUTHUS phiHKA 70 2030 rosa no HeraTUBHOMY,
MHEPLMOHHOMY Y HHHOBAIllMOHHOMY CLIEHAPUIO.

B mocnennue rogpl miacTHK U B ILIENOM IOJMMEPHBIE MaTepHaibl BCE Yallle U aKTHBHEE
IIPOHUKAIOT B MHAYCTPUIO YIIAKOBKHU, BBITECHSIA, IIPY 3TOM, TAKUE TPAJULIMOHHBIE MAaTEpHAbl, KakK
crexio U Oymara. KazaxcTaHckoe mpou3BOJCTBO IIACTUKOBOM ymakoBku B mepuon 2017-2021 rr.
HaxoAWTCS B TpeHAE pocTa, yBenuuuBmuch K 2021 roay B 2,4 paza. IlpuunH 11 Takod TMHAMMKA
IPOU3BOJICTBA TOBapa HECKOJBKO. Bo-TIepBBIX, HE OUYEHb BBICOKOHM SIBIIETCA CEOECTOMMOCTb
MOJIMMEPOB, YTO TIO3BOJISIET MPOU3BOMUTEINSIM Ipeiararb MOTPEOUTENSM JIOCTYIHBIE ILIEHbI U
OCYIIECTBJISITh YCTOMUYMBBIA COBIT CBOMX HMPOIYKTOB. BO-BTOpPBIX, MO/IEpkKKA OTPACIU CO CTOPOHBI
rocynapcrsa. Tak, B 2022 rogy B Kasaxcrane ObLT BBE/IEH 3alIpeT Ha BbIBO3 INIACTUKOBBIX OYTHUIOK U
OTXO/IOB M3 IUIACTMACCHL. 3alpeT BBEIEH B ILIENAX O0ECIEUEHUs] OTEUECTBEHHBIX MPOU3BOAUTEINICH
MOJIMMEPHOM TMPOAYKIMK JIOCTYIHBIM cbipbeM, T.e. 19T (momstunenrtepedranar) orxoaamu, AJs
YBEJIMUEHUs] 00BEMOB MPOU3BOJICTBA U CHIKEHHSI CTOMMOCTH T'OTOBOM MPOIYKIMI Ha BHYTPEHHEM
pbiHKe. CTOUT OTMETHTh, PHIHOK ITUIACTUKOBOW YIAKOBKM 3aBUCUT OT MOTPEOJICHHUS M MPOU3BOJICTBA
NPOAYKTOB IUTAHUs U HENPOAOBOJIbCTBEHHBIX TOBApOB HAPOIHOIrO MOTpelseHus, Beab okoso 80%
TIOJIMMEPHOM Tapbl UCIIONB3YETCs] UMEHHO B IaHHBIX cerMeHTax. [Ipu 3tom B 2020 romy ObL1 3amMedeH
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POCT cIpoca Ha IUIACTUKOBYIO YIIAKOBKY, BCIICACTBUE KOPOHABUPYCHBIX OrpaHM4YcHUi. JlpaiiBepom
TAKUX U3MEHEHUH CTaJlo 0CO3HaHUE TOT0, YTO IUIACTUKOBAs! YIIAKOBKA — 3TO Hanbosee 6e30acHbIi 1
TMIMEHUYHBIN CII0CO0 XpaHEHHs IPOYKTOB IIUTAHUS. Y UUThIBAs paHEee HAMETHBLIYIOCS JUHAMUKY, a
TaKXKE PACTYLIMH CIPOC CO CTOPOHBI KOHEUYHBIX MOTpeOuTeneld, B OyaylieM CTOUT OKHIATh
NPOIOIDKEHUS TEKYIeH TeHACHIMH. J{OMOMHUTENbHBIM (PaKTOPOM POCTa TPOM3BOJICTBA SBIISETCS
clieyrolee: OOLIECTBO NPUXOAUT K IMOHMMAHUIO, YTO BpEXl OKPYXKAIOLIEH cpeie HaHOCUT He cama
IUIACTUKOBAsI yIIAKOBKA, a €€ HENPaBUJIbHAs yTHIIM3ALHSL, [I09TOMY ATOT PhIHOK OyJIET pa3BUBAaThHCSL.

MIMIopT MJ1aCTUKOBOM YIIAKOBKH Ha IIPOTSKEHUH PACCMaTpUBAEMOr0 IIEPHO/IA IEMOHCTPUPYET
[PEUMYLIECTBEHHO OJI0KUTENBHYIO TMHAMUKY, CHU3UBIIKCH HA 6% b B 2021 roxy. KimroueBbivu
MOCTABLIMKAMH UMIIOPTHOW MPOAyKIMK sBJstOTCs Poccust u Kuraii, coBokyrHO BBO3sime 86% Bcei
NPOAYKLIMH U (hOpMHUpYIOIIME TEM CaMbIM JHHAMHUKY MUMIIOpTa B IieoM. llpeBanmupyronmii o0bem
MMIIOPTA U3 YKA3aHHBIX CTPAH SIBJIETCS CIIEICTBUEM OTHOCHUTEIIBHO HEBBICOKOM CPEIHEKOHTPAKTHON
[IEHBI HA UMITOPTHPYEMYIO IPOAYKIIHIO, HE IPEBBIMIAOIIYIO OTMETKY B 2,2 TOJUT/KT. 3aMKCHPOBaHHOE
CHIDKEHUE 00beMOB UMMopTa K 2021 roy MOKET SIBISTBCS CIIEICTBUEM CMEIIEHHUS CIIPOca B CTOPOHY
BHYTPEHHETO IpOM3BOJCTBA. B Ommkaiiiiee BpeMs HMMIIOPT MOXKET II0Ka3aTh CHHKEHUE H3-3a
ocyia0eBlIell HAllMOHAJIBHOM BAIIOTBI, KOTOPBI BpsJ JM BEpHETCS B IpPEKHHE OOBEMBbI BBUIY
YBEITMYMBAIOIIUXCSI 00bEMOB BHYTPEHHETO IIPOM3BOICTBA.

OKCHOPT IIaCTUKOBOW YIAKOBKH B UCCIIEAYEMBIN IIEPUOJ IEMOHCTPUPYET MOIOKUTEIBHYIO
JMHAMUKY, 3HaYUTeIbHO yBenuuuBIIMCh K 2021 roay (B 2,9 pa3a no otHowenuto k 2017 roxy). Takast
JMHAMUKa CBSI3aHA C YBEJIMYEHHEM SKCIIOPTHBIX IOCTaBOK B Kuprusuto u Poccuto, KOTOpBIE SIBISIFOTCS
OCHOBHBIMU TIOTPEOUTESIMU Ka3aXCTaHCKOW IMPOAYKLIMH 3a BeCh paccMarpuBaeMblii nepuon. B
OyaymeMm 3KcropT OyneT (OpMHPOBATHCS CHPOCOM BBILIEYOMSHYTBIX CTpPaH, KOTOPBIA MOXET
CHU3UTHCS M3-32 TEONOJIMTUYECKUX pasHornacuil. OJHako B JajbHEHIeM, MpU CTadWIM3aluu
SKOHOMHKHM M BOCCTAQHOBJIEHMHM OOBEMOB BHEIIHETOPIOBBIX OMNEPALMii SKCMOPT TMOKAXKET POCT,
CrocoOCTBOBaTh KOTOPOMY OyJeT Kak pOCT BHYTPEHHETO IMPOM3BOACTBA, TaK M YBEIWYEHHE
HOTPEOHOCTH B IUIACTMKOBOM YITAaKOBKE CO CTOPOHBI 3apYOeKHBIX MOKYIaTesneH.

Jlumepamypuvui  0630p.  HayuHble  HWCCIeIOBaHWUS  BOINPOCOB  PAa3BUTHS U
COBEPUICHCTBOBAHUS MAJIOTO ¥ CPEIHETO IPEANTPUHUMATEIBCTBA HAIIIN JJOCTATOUHOE OTPAYKEHUE
B TPyJaX MHOTHX OTE€YECTBEHHBIX U 3apyOE’KHBIX YUEHBIX-3KOHOMHCTOB. BMecTe ¢ TeM, MHOTHE
HayyHble TOAXOABI HOCAT AMCKYCCHOHHBIM Xapakrep. lccienoBaHWIO pa3iaMYHBIX AaCIIEKTOB
COBEpUICHCTBOBAHUS PAa3BUTHS MaJOro MpeANpUHUMATENbCTBA B MPOU3BOJACTBE IUIACTUKOBOM
YIaKOBKM MOCBSIIEHbl PabOThl OTeuecTBEHHBIX aBTOpoB: I'pspoBa C. U., IHakupoBa @.K.,
Vnanosa B.A., Mouceenxona I.I1., [Tonmosa H.A., Jlanycta M.T"., Copokuna B.C., XaputoHoBa
H.C., IlerpukoBa A.B. Ilo MueHuto 3apyOexnbix aBTopoB Carter 1 Rosa (1998), McNally (2001)
u Borsch, Forsman (2001) meTospl, Hcnonb3yemMble JUIsl aHAJIM3a NpeANpUHIMAaTeNel B Ipyrux
CEKTOpax, MOTYT ObITh IPUMEHEHBI K JaHHON OTpaciu.

Hcxoonvie oannvle u memoowvl ucciedosanus. B KauecTBe MCXOTHBIX JaHHBIX Oblia
IpUMEHEeHa cTaThucTudyeckas wuHpopmanus Komurera mnmo cTaTUCTUKH, MUHHCTEPCTBO
HanmoHabHOM »KkoHOMMKHM PK (MHD PK), MoHUTOpPHHI aHaJIUTHUYECKHMX MaTepHallOB
MunucrepcrBa no uHBecTunusM u pasButuio PK, MunucrepctBo ¢unanco (M® PK),
aHanuTHdeckue o030psl pernoHa PK. B Xxone wuccrnenoBaHus NPUMEHSIIUCH METOJbBI
CTaTUCTHUYECKOTI0 U CPAaBHUTEIHHOTO aHAJIM30B, CUCTEMHOTO MOJX0/1a K U3YYEHUIO OTpaciu,
JKCHEPTHBIE  OLEHKH, KOHTEHT-aHaliu3  JOKYMEHTOB,  CTAaTUCTHYECKUE  METOJBI
MPOTHO3UPOBAHUS

Ha ka3axcTaHCKOM pBIHKE IUIACTUKOBOM YHMaKOBKH C(OPMHUPOBAIACH UMIIOPTOOPHUEH -
THpOBaHHasT MoJenb, Oomee 62% pbIHKA COCTaBISET MPOAYKIHS  3apyOeKHBIX
npousBoauteneii. B 2020 r. o0beM Ka3axCTAaHCKOIO pBIHKA IJTACTUKOBOM YITaKOBKHU
ouenuBaics B 147,3 toic.T. B 2021 r. 3TOT moka3aTenb BBIPOC, U €r0 3HAUYEHHUE COCTABUIIO
159,6 thIc.T. 3adMKCUPOBAHHBIN TeMNI pocTa 00beMa phIHKA MJIACTUKOBOM ynakoBku B PK 3a
roj okazaiucs paBHbIM §,4%. B 2021 r. 00beM Ka3axCTaHCKOTO PbIHKA MIACTUKOBOW YIAKOBKH
oneHuBaics B 119,9 mapna. tenre.
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Tabnuma 1
O0beM phIHKA MIACTHKOBOM ynakoBku B Kazaxcrane B 2017-2021 rr., [TeHre]

B crommoct-
HoMm Belpake- | 50 169 000 000 | 57 214 000 000 | 73 048 000 000 | 86 337 000 000 | 119 900 000 000

HUM, TCHI'S

OOBeMBI cripoca M MPEJIOKCHUs] Ha Ka3aXCTaHCKOM PBHIHKE IJIACTUKOBOW YITAKOBKH B
2021 r. cocraBuiu 184,6 Thic.T. 3a 5 sieT ux ypoBeHb yBeauumiics Ha 102,5%.
Tabmauma 2
Bananc cnpoca u npeioxeHust Ha pbIHKe IJIACTUKOBOM ynakoBku B Kazaxcraune B 2017-2021 rr., [1]

IIpenJjio:kenue 91176 106 581 150 591 162 115 184 613
[IpousBoacTso 34755 37919 50 537 56 252 85 094
Hmmopt 56 422 68 663 100 054 105 863 99 519
Cupoc 91176 106 581 150 591 162 115 184 613
OKcnopT 8 637 9731 14 860 14 863 25 054
O0beM pbiHKa 82 539 96 850 135731 147 252 159 559

Uctounuku: M® PK, MHD PK, ananutuka aBropa

Kazaxcranckoe npou3BoACTBO IIaCTUKOBOM yrakoBku B 2020 r. coctaBuiio 56,3 Teic.T. B
cienyromeM 2021 r. BbIMYCK IJIACTUKOBOM YHNakoBKM Ha Tepputopun Kaszaxcrana mnokxaszan
TEH/ICHIIMIO K YBEJIMUEHHIO, €r0 3HaYeHue olleHuBaercs B 85,1 Thic.T. [luHaMuka pocta 00beMOB
MIPOM3BOICTBA TJIACTUKOBOM YITaKoBKH 3a roj] coctaBmia 51,3%.

B cTpykType Ka3axCTaHCKOro IPOM3BOJCTBA IUIACTUKOBOM YIAKOBKHU MO BUAAM Memku
U CyMKH (BKiItodas koHudeckue) u3 noiaumdtuiena (CKIIIT 222211) u "U3genus ynakoBoYHbIE
npoune u3 mactmace” (CKIIIT 222219) sBnstoTcs KpyMHEUITUMU CETMEHTaMH.

Camplil nuHaMuyHO pactymiuii cermeHT B 2021 r. - "[Ipoune Meuku U3 Moiau3TUICHA C
MOBEPXHOCTHOM MIOTHOCTHIO Oosiee 120 r/kB. M * (181,1%), HanxyAlIne moka3zaTeinu y CerMeHTa
‘KopoOkw, AmKy, Tapa pereTdaTast ¥ U3/eus U3 miactMace aHanoruunsie’ (-32,7%).

TOII-3 peiiTuHra, BeAymuX MO MPOU3BOACTBY IUIACTUKOBOM ymakoBku obsacteir PK B
2021 r. cocraBnsuu . Anmartsl (38,4 Teic. T), AnMatuHckas o0aacts (21,7 Thic. T), AKMOJIUHCKas
obmactsb (8,3 ThIC. T).

Tabmuma 3

I[Ipou3BoaCTBO MIACTUKOBOM ynakoBKH 1o o0aactam Kazaxcrana B 2017-2021 rr., 1]

Ka3axcran 347548 | 37918,8 | 50536,7 | 56252,0 | 85093,6
1 r.Anmarsl 5479,8 6 240,5 8 675,2 16 691,5 | 38372,0
2 AnmaruHckas 00acThb 15 302,7 16 908,0 19 566,9 15 958,3 21739,1
3 AKMOIMHCKas 00J1aCTh 1582,1 1376,4 51447 6 618,7 8334,7
4 r.Hyp-Cynran 29854 2 815,7 3279,8 3408,8 4 275,3
5 Kaparanausckasi 00y1acTh 1326,2 23728 4246,0 3706,7 3355,8
6 Kocranaiickas o0iacTh 19439 1859,9 19228 2 098,6 2301,3
7 [NaBnogapckast 061acTh 972,8 1284.,8 1635,9 1820,9 2 050,4
8 Bocrouno-Kazaxcranckas ooimacts | 2 279,9 21955 2587,1 2 658,9 13479
9 CeBepo-KazaxcraHnckas oomacts | 181,1 1069,8 974,7 1193,8 1185,0
10 | AxTtroGuHCKas o0iacTh 1490,6 830,7 1204,3 963,2 837,2
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11 | r. IIeiMKeHT 0,0 546,1 536,1 401,8 569,5
12 | XXamOsuickas 00s1acThb 21,0 316,3 561,9 481,4 372,1
13 | Manrucrayckas o0JIacTbh 146,8 97,7 160,2 175,7 1745
14 | ATtsipayckas 001acTh 1,1 40 37,6 62,1 1295
15 | TypkecraHckas 061acTh 1041,5 0,4 3,4 0,6 33,4
16 | 3amamHo-KazaxcraHckas 0051acTh 0,0 0,0 0,2 5,2 12,6
17 | KessuiopauHcKas 00J1acTh 0,0 0,0 0,0 5,8 3,4
Uctounuku: M@ PK, MHO PK, ananutuka aBropa
Temnbl pocta u CAGR [%]
Haunnyumme npon3BoACTBEHHBIE MOKA3aTENH:
1) Temn pocra 3a 2017-2021 rr. - r. Anmatsl (600,2%);
2) Temn pocta 3a rox 2021/2020 - r. Anmartsel (129,9%);
3) CAGR 32 2017-2021 rr. - r. Anmartsl (62,7%).
Tabnuua 4

TeMnbI pocTa MPOM3BOACTBA MJIACTUKOBOH YIIAaKOBKH 10 KpynHeimuM odnactsam PK
3a nocJjeaHuii roja, sech nepuoa u CAGR B 2017-2021 rr., [%]

Ka3zaxcran 51,3% 144,8% 25,1%
1 | r. AnMatel 129,9% 600,2% 62,7%
2 | AnmaruHckas o0JacTb 36,2% 42.1% 9,2%
3 | AkMoIMHCKas 001acTh 25,9% 426,8% 51,5%
4 | r.Hyp-Cynran 25,4% 43,2% 9,4%
5 | KaparanauHckas 001acThb -9,5% 153,0% 26,1%
6 | Kocranaiickas 06iacThb 9,7% 18,4% 4,3%
7 | IlaBnomapckas o0macts 12,6% 110,8% 20,5%
8 | Bocrouno-Kasaxcranckas oonmacte | -49,3% -40,9% -12,3%
9 | Cesepo-Kazaxcranckas obnacts | -0,7% 554,3% 59,9%
10 | AkTroOnHCKast 001acThb -13,1% -43,8% -13,4%

Ucrounnku: M® PK, MHD PK, ananutuka aBropa

3apybexubie moctaBmukd B 2020 1. BBe3nu B 105,9 Thic. T MIACTHKOBOW YHaKOBKHU.
Craructuka kazaxcranckoro ummnopra B 2021 r. moka3bplBaeT, 4TO HMHTEpPEC K HMIOPTHOMN
IPOAYKIMH CO CTOPOHBI Ka3aXCTaHCKUX MoTpeduTesnei cHuzuics Ha 6%, U K KOHILY Tofa 00beM
MMITOpTA IUIACTUKOBOW ynakoBku B Kazaxcran coctaBuit 99,5 TeIC. T IpOAyKIUK.

BrisiBneHa TEHAEHLIMSA CHM)KEHUS BBO3HBIX LI€H IIPU INONBITKE COXPAHUTh HAaTypaJbHBIE
00BbeMBbl BBO3a, UHBIMU CIIOBaMH BEKTOpP JAEATEIbHOCTH HMIIOPTEPOB IUIACTUKOBOI YIaKOBKHU
HalpaBJIeH Ha MOMCK HOBBIX MOCTABIIMKOB, CIIOCOOHBIX OOECIeYuTh OoJiee HU3KHME LIEHBI IpU
COXpaHEHHUHU WM YXYALIEHUN KaueCTBa MPOIYKIIHH.

Tabnuna 5

Bansinue meHbl Ha 00beM MMIIOPTA MJIACTUKOBOI ynakoBku B 2017-2021 rr.

CpenHsis leHa IMIIOpTa,

1 2,0 1,8 14 1,4 1,9
[momn/kr]

2 | HarypamsHslii 00beM UMIIOpTa, [T] | 56 421,6 68 662,6 100 053,9 | 105863,0 | 995194
KoadduimeHt 3aBUCHMOCTH

3 HaTy-paibHOro o0beMa ummopra | 28 459,5 38 025,5 72 963,4 76 780,4 533375
OT LIEHBI

Uctounuku: M® PK, MHO PK, aBTop
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CrpyKTypa Ka3aXCTaHCKOIO MMIIOpTa IUIACTUKOBOM ymakoBku B 2021 r. Belrsgena
cnenyromuM obpazom: Poccus - 58,5%, Kurait - 27,7%, Kupruzus - 6,4%.

Tabmuna 6

Nmnopr ninacTukoBoii ynakosku B Kazaxcrad no crpasaM B HaTypaJIbHOM BbIPaKeHUH

B 2017-2021 rr., [T]

Bce cTpanbl 56 421,6 68 662,6 100 053,9 | 105863,0 | 995194
1 Poccus 27 458,8 38 469,7 67 428,2 69 011,1 58 238,0
2 Kurait 22 366,1 22 397,1 24 800,5 25 682,9 27 524,2
3 Kupruzus 2146,9 4 568,6 41143 5940,7 6372,3
4 | Benapych 2436,5 1408,9 1431,1 2152,2 2 629,7
5 Typuus 503,0 576,8 653,4 902,1 17624
6 Upan 31,9 192,4 226,5 243,8 524,0
7 TypkmeHus 0,0 43,9 142,4 528,8 522,3
8 VYkpanna 238,5 63,6 112,9 140,5 460,6
9 V36ekucran 138,8 96,5 155,5 376,3 4443
10 | AzepOaitxan 207,1 149,5 213,0 166,2 229,3
11 | Maxkao 0,0 0,0 0,0 0,0 142,2
12 | OAD 58,1 56,3 117,3 1154 126,8
13 | Erumer 0,0 0,001 38,6 59,1 79,4
14 | TTonbma 69,6 75,1 57,6 68,5 63,0
15 | Tepmanus 93,3 46,2 70,4 55,5 61,8
16 | IOxnas Kopes 50,4 68,2 72,6 29,1 52,2
17 | Uranus 40,3 23,3 55,9 52,6 49,9

Cpean  KpynmHeMIInx
3a()MKCHPOBAHBI CIETYIOMINE (PAKTHL:

CTpaH 1O HaTypaJlbHOMY OOBEMYy HUMIOpPTa MPOIYKIUU

- Haumnyumas cpennerogoBas mnuHamuka pocta (CAGR) 3a mocnennue roasl -

Typxmenuns (128,4%);

- Camprii Hu3kuit CAGR - benapycs (1,9%);
- HanbGonwmmas cpenneronosas nena ummnopta B 2021 r. - Ykpauna (3,6 10iu1/Kr);
- Haumensbias nena - Typkmenus (1,1 momi/kr).
Tpoiika Beaymux mo oobemy ummnopra oonacreit PK (r. Anmarsl, AnmaTuHCKast 001acTh,
r.Hyp-Cynran) B 2021 r. 3aBe3na B ctpany 75,9% Bcex MOCTaBOK.

CTpyKTypa Ka3aXxCTaHCKHX UMIOPTHBIX MOCTABOK TJIACTUKOBOM YIAaKOBKHU MO 0OJIACTSIM B
2021 r. BBITIIAZIETA CIETYIONAM 00pa3oM:
1) r. Anmartsl (kak u B 2020 r.) - 72,3 MJIH. 7O,

2) AnmMaTtuHCcKast 007acTh - 36 MIIH. IO

3) r.Hyp-Cynran - 20,5 mutH. g0
CpaBHMBAst IMITOPTHBIE TIOCTABKH TT0 BEYIITAM OOJIACTSIM, YAAIOCh BBISIBUTH CIITYFOIIE TEH/ICHITHN:
- HarTyInasi cpesiHerosioBast uHamuka pocta (CAGR) 3a mociemaue rogpl - . [sivkenT (49,3%);
- cambii HU3Kku CAGR - Kaparanguuckast o6macts (4,2%);
- HanOoJTbIIas cpeHerooBast reHa umnopra B 2021 r. - AkmonuHckast 06:1actsb (3,7 10/Kr);
- HauMeHbIas 1eHa - Typkecranckas oonacts (1,1 qomi/kr).
C 2017 o 2021 rr. UMIIOPTHBIE LIEHBI MIJIACTUKOBON YIIAKOBKH HAXOAMUJIMCh B UHTEpBAJIC

1,4-2 nomn/xkr. MakcUMaNbHBIM TOJOBOM MPUPOCT CPEIHUX JOJUIAPOBBIX II€H BBO3a OBLIT
3aukcuposan B 2021 r. u cocraBui 35,3%, a HanOoJbIIee ageHue 1eH Obu10 B 2019 1. (-24,1%).
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Tabmuna 7
Junamuxa USD neH uMnopTa miacTukoBoi ynakoBku B 2017-2021 rr., [1oa71/kr]

Cpemusist 3a TO1I
Tewmr pocra, % —8,9% —24,1% 0,5% 35,3%
Uctounuku: M® PK, MHO PK, aBTop
JluHaMyKa Ka3axCTaHCKOTO SKCIOPTa MJIACTUKOBOM ymakoBku B 2017-2021 rr.
B nHaTypasibHOM BbIpakeHUH, [T]

Kazaxcranckue sxcrioprepsl B 2020 T. BbIBE3JIM U3 CTpaHbl 14,9 ThIC. T IJIACTUKOBOM YIIaKOBKH.
Craructika Kazaxcraockoro 3kcropra B 2021 r. IOKa3bIBaeT, YTO MHTEPEC K SKCIIOPTHON NPOLYKIMN
CO CTOPOHBI 3apyOeXKHBIX TOTpeOHTeneil Bblpoc Ha 68,6%, U K KOHIly roja o0beM 3KCHOpTa
IUIACTUKOBOM yrakoBKkH n3 Kazaxcrana cocrasmn 25,1 Teic. T mpoxykimu. 3a 2021 1. 00beM dKcropTa
IUIACTUKOBOM ymakoBku u3 Kazaxcrana cocraBui 24,1 muH.tomt. OtHocurensHo 2020 1., B TeueHue
KOTOpPOTo 3Kcroprepamu ObuTo BhIBe3eHO M3 PK miacTikoBoil ynakoBku Ha cymmy 15,9 muH. mom,
SKCIOPTHBIE MOCTAaBKH MMOKA3aIM TEMIT pocTa, paBHbIil 51,6%.

BrisBiiena TeHCHIMS CHUKEHUST BEIBO3HBIX II€H MPU MOMBITKE COXPAHUTh HATypalbHbIC
00BEMBI HKCIIOPTA, YTO MOXKET OBITh BBHI3BAHO CHIKEHHEM MHPOBBIX II€H WM JEMIIMHTOM CO
CTOPOHBI Ka3aXCTAHCKHUX HKCIIOPTEPOB, KOTOPHIE MOTYT ce0e 3TO MO3BOJIUTH B YCIOBUAX CIIA00H
HAI[MOHAJILHOU BaJIOTHI U MOJICHIeBEBIIEH pabouell CUIIbI.

Tabnuna 8
Bansinue meHb! Ha 00beM IKCNOPTA MJIACTHKOBOI ynmakoBku B 2017-2021 rr.

T A NN

1 Cpenssist 1leHa dKCIopTa, 16 18 14 11 1.0
[mom/kr]

HarypainbHbiit 06emM
9KCTOPTAa, [T]
Koagduipent 3aBucumoctu
3 | Hary-pampHOTO 00BeMa dKcriopTa | 5 566,6 5440,0 10 881,1 13 897,5 26 052,4
OT IICHBI

Ucrounnku: M® PK, MHO PK, aBTop

2 8637,5 97311 14 859,8 14 862,8 25054,4

CTpyKTypa Ka3axCTaHCKOTO 3KCIOpTa IUIACTUKOBOM ymakoBku B 2021 r. BeImisaena
cnenyromum obpazom: Kuprusus - 45,2%, Poccus - 34,2%, Y3bekucran - 10,1%.

Cpemn KpymHEWIIMX CTpaH 10 HATypaJbHOMY OO0BEMY OKCIIOpTa MHPOAYKIHH
3a(UKCUPOBAHBI CIEAYIONTNE (PAKTHI:

- Hammydmmas cpenerogoBast quaamuika pocta (CAGR) 3a mocnemnue roaet - Typrws (331,5%);

- Cawmprii Huskuiit CAGR - Typkmenust (-12%);

- Hanbonwmas cpenneronosas nena skcnopra B 2021 r. - OAD (7,5 nomn/kr);

- Haumenwimas niena - Poccus (0,5 mosn/kr).

Tpoiika Bemymux mo oOwvemy skcmopta obmacteit PK (r.Hyp-Cynrtan, r. AnMartsl,
AnmaruHckas o6macts) B 2021 1. BeIBe3na u3 crpansl 92,3% Bcex MOCTaBOK.

Iporno3 pa3Butus Ka3zaxcTaHckoro ppIHKa MJIACTHKOBOH YNAKOBKH

@DaKkTophl, KOTOPHIE OTPUIATENIFHO CKaXyTCsd Ha KOMIIAHHUAX, pPabOTalIUX Ha
Ka3aXCTaHCKOM pBIHKE:

CHIDKEHHE TIOKYTaTeIbHON CITIOCOOHOCTH HACEIECHHUS M3-3a BHICOKOTO YPOBHS MHMIISAINY B
Ka3zaxcrane na ropuzonte 1-3 ner;

BIIUSTHUE MCIAMCKUX PAJMKAIOB HA CUTYAIINIO B CTPAHE;

BO3MOKHOE HeTO(MHAHCUPOBAHKE OFOKETa N3-3a COKpAIEHUs] 00bEMOB IKCIIOpTa HEDTH;
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npo0JIeMbl C KPEAWTOBAHMEM H3-3a POCTa MpoleHTHOW craBku (HammoHanpHBIA OaHK
Kazaxcrana moBsicii 6a30Byr0 cTaBky 110 13,5% ¢ 24 depasst 2022 rogai);

BO3MO>KHOE COKpAILICHHUE 3al1aJHbIX MTHBECTULIMN M3-3a SIHBAPCKUX IIPOTECTOB B CTPAHE;

ocialieHne U BOJIATHIIBHOCTh Kypca TeHIe OTHOCUTEIbHO MUPOBBIX BAJIIOT.

@DaKTOpbl, KOTOPHIC IMOJOKUTEIBPHO CKaXYTCd Ha KOMIIAHUAX, pPa0OTAIOMMX Ha
Ka3aXCTaHCKOM pBIHKE:!

yBEJIMUEHUE 4YMCIeHHOCTH HaceneHus. Ilo oxumpmanusm Ha 2022 roa 4MCIEHHOCTH
HaceJieHus1 cocTaBUT 19,545 muiH.uen., yBeIuYuBIIUCH HA 298 Thic.yein. uiu Ha 1,5%.2

nepee3] rpaxaad Poccun Oyner crmocobCcTBOBATh POCTY IJIATEKECIIOCOOHOTO CIipoca Ha
IIPOYKILIMIO BHYTPH CTPaHbI;

POCT MHpPOBBIX II€H Ha CBIpbE, B YaCTHOCTH Ha HE(PTb, YBETUYUT MPUTOK B
rOCyJapCTBEHHBIN OrO/KET;

pOCT 3KCHopTa HNPOAYKIMM Ka3axXxCTaHCKUX Ipou3BoauTteneil B Poccuto (KpynHeHIIMiA
ToproBuelii naptTHep Kazaxcrana) B ycnoBusix JeuuuTta TOBapoB B 3TOU CTpaHe;

CaHKLIMU, HaJIO)KEHHble Ha Poccuio, HaKJIa[bIBalOT CYIIECTBEHHbIE OrPAaHUYEHUS Ha
OpsAMoOil sKcnopT npoaykuuu B Poccuto u3 3amaaHbix crpad. [[jis Toro 4roObl 3aMeCTUTh 3TH
nocTaBku, Oynytr ucnoisb3oBatbes cTpanbl EADC: Kazaxcran, Apmenus, Kuprusus u ap.
Kazaxcran MOXeT cTaTh OJHUM U3 KpyIMHEeHIux xaboB A Toprosiau Poccuu ¢ 3ananom.

POCT MHBECTULIMI CO CTOPOHBI POCCUICKUX KOMIIAaHUHM (poccuiicKhe KOMIaHUHU Ha (OHE
CaHKIMHA 00AYMBIBAIOT BO3MOXKHOCTH PEJIOKALMHU B COCETHUE CTPAHBI);

pasButhe IT-cexTopa crpansl Ha GoHe neperoka IT-crermanucro u3 Poccun.

Ha skonomuky Ka3zaxcrana B 2020 romy HauOoliee CyIIECTBEHHOE BIUSHUE OKa3alu
CJIEYIOILME HETaTUBHbIE (PAKTOPHI:

cHIDKeHHe 11eH Ha He(Th (Ka3zaxcTaH — 9KCIOPTOOPHEHTUPOBAHHAs! S KOHOMHUKA, OCHOBHOM
TOBap KOTOPOil — HEPTH);

3aMOpO3Ka JIEJIOBOM aKTUBHOCTH (OrpaHUYEHHS Ha IIEpEMEILIEHNS JIFoeH 1 paboTy npeanpusTHii);

3aMme]IeHre SKoHOMUMKH Poccuu (Benymuit naptHep Ka3zaxcrana Bo BHEIIHEH TOPTOBIIE);

3aMezyieHre SKOHOMUKHY Kutas (kpynHelmmii notpeduTenb Ka3axCTaHCKOI0 3KCIOpPTa);

COKpAILlEHNE TPAH3UTHBIX NIEPEBO30K;

[Tomumo HedrerazoBoro, OoJblIe BCEro MOCTPaJaI CIEAYIOIINE CEKTOpa SIKOHOMHKH:
rOpHOJOOBIBAIOIIMM ¥ TPAaHCHOPTHBIM CEKTOpa, HEMpPOAYKTOBas pPO3HMYHAS TOPIOBII,
aBHALlMOHHAs OTpacib U cepa yCIyr.

CornacHo nanueM Beemuproro 6anka, BBII Kaszaxcrana no uroram 2020 rozna cokparuics
(BIIEpBBIE 32 HECKONBKO JieT) Ha 2,6%, a uHpmsmus coctapuna 7,4%. CHmKEHHE JTOXOJOB TOCY-
JapCTBEHHOT'0 OIO/KETa BKYTIE C POCTOM PAcXO0JIOB ITPUBEIHN K YBEIMYEHUIO FOCYIapCTBEHHOTO JI0JITa.

O0bem (uckampHBIX Mep Toaaepkku Ha 00ppOy ¢ mocneactBusmu COVID-19 B
Kasaxcrane cocraBuin okoiso 9% ot BBII.3 bein npuHATHI ciiegyronme Mepsl roCy1apCTBEHHON
MOAJEPKKHU: JIbITOTHOE KpEeIUWTOBaHHE Ui MaJoro M CpelHero Ous3Heca, KpeAUTOBaHUE
NPUOPUTETHBIX MPOEKTOB (DKOHOMHKA TMPOCTHIX Bellei), CyOCHIMpOBaHHWE MPOLEHTHOU
CTaBKH/TOCTApaHTUU MO OOECIEYeHHIO HCIOIHEHHs] 0053aTeNbCTB, KpPEAUTHbIE KaHUKYIIbI,
MOJIEPIKKA CTPATETMYECKUX OTpacieil, rocnporpamma pa3BUTHS NPOAYKTHBHOW 3aHATOCTH U
MaccoOBOI0 MPeINPUHUMATEIbCTBA, MOAIEPKKa 0€3paO0THBIX.

C 1 d¢eBpans 2021 roma Havata BakiuHauus HaceneHus Kaszaxcrana. Ha 06aze
Kaparanaunckoro ¢apmarieBTH4ecKoro KoMIjiekca Obuia 3aylieHa JoKajln3alus poru3BoJICTBA
BakuuHbel CnyrtHuk V, Cnyrauk Jlaiit (Poccus). Ha 6ase HamuonanbHOro uHCTHUTYTA
6100e30macHOCTH pa3paboTaHa U MPOU3BOIUTCS OTeUeCTBeHHas BakiHa QazVac 4

1 https://tengrinews.kz/kazakhstan_news/natsbank-kazahstana-povyisil-bazovuyu-stavku-462779/
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Mo uroram 2021 roma BBII Kazaxcrana Beipoc Ha 4%.5 3a 3TOT roJ1 BHEIIHETOPTOBBIN 000POT
Kazaxcrana cocraBun 6omnee 101,5 mapa momr. M3 3toit cymMbl Ha SKCHopT npuruiocs 60,3 mip.
JoJuL., Ha uMropt — 41,1 mupa. mom.e Muadmsmms B Kazaxcrane no utoram 2021 roga nocturna 8,4%.

IIporno3 o0bemMa pbIHKA IJIaCTHKOBO# ynakoBku B Kazaxcrane B 2022-2031 1., [T, Tenre, USD]

Ornupasich Ha CTaTUCTHUYECKHUE JAaHHBIE, MPOTHO3bI SKCIEPTOB, IJIAHBI TOCYAAPCTBEHHOU
MOJIMTUKU B OTpaciu U Ipyrue opuiualibHble HCTOYUHUKU UH(QOpPMAIMK, ObUIO COCTaBICHO TPU
CICHApus pa3BUTUs pPHIHKA IUIACTHKOBOW YIIAKOBKM Ha ONMKAWIINE TOIbl: HETaTHBHBIH,
WHEPLMOHHBIM 1 THHOBALIMOHHBIM.

HeraTuBHblii cueHapuii

K HeratuBHOMY ClieHapHIO pa3BUTHS PbIHKA MOTYT IPUBECTU Takue (aKTOPHI, KaK:

1. JleBaimbBaryisi HAIMOHAIBHOM BATIOTHI/POCT TOCYIAPCTBEHHBIX U3/IEPIKEK HA €€ CTAOMITH3AIINIO;

2. CHmxeHHe MUPOBBIX 1IEH Ha ChIPbEBBIE TOBAPHI / COKpaIlieHHe 00bEMOB JJOOBIYH U SKCIIOPTa
CBIPbEBBIX TOBAPOB (rocOropkeT Kazaxcrana CyiecTBeHHO 3aBUCUT OT MPOJIAKH YTIIEBOIOPOJIOB);

3. Ocnabnenue skoHoMukH PK 3a cyeT caHKIIMOHHOTO BO3/ICHCTBUS;

4. HeomnpeneneHHOCTh B MUPOBOM SKOHOMHUKE U COKpAIICHUE TEMIIOB POCTa Y OCHOBHBIX
ToproBoix maptHepoB Kaszaxcrana (Poccus, Kutait, Utanus, Hunepianap:, Typiws u np.7);

5. CHumxeHue OI0KETHBIX PacX0J0B Ha COIMAIbHBIE CEKTOPa YKOHOMUKH;

6. YMeHblIeHHe BHYTpEHHEH NOTPEOUTENHCKOM aKTUBHOCTH HACETICHHUS;

7. PocT npoTecTHBIX HACTPOEHU B CTPAHE;

8. IlosiBieHHne HOBBIX IITAMMOB KOPOHABUPYCA,

9. VBenuueHue HATOTOBOW HATPY3KH MPEIIPHUSATHIH;

10. CHmxeHue OOBEMOB HHOCTPAHHBIX HMHBECTULMA U (UHAHCOBBIX BIMBAaHUN U3
rOCyJapCTBEHHOTO pe3epBHOTO (OHIA.

B narypajbHOM BbIpameHuH, [T]

CornacHO HETaTUBHOMY CIIEHAPHIO Pa3BUTHS PHIHKA IJIACTHKOBOW YMAKOBKH O0BEM
pbIHKa Oynet cokpamarbes v K 2031 r. nocturuer 31auenus 134,6 ThIC.T.

Tab6muma 9
HpOFH03 Crpoca U NMPEAJ0KCHHUSA HA PBIHKE IJIACTUKOBOM YIIaKOBKH B Ka3zaxcrane
10 HEraTUBHOMY cuieHapuio B 2022-2031 rr., [1]

2022 178 050 82710 95 340 24 880 153 170
2023 172 560 80 160 92 400 25230 147 330
2024 172 130 79 960 92170 26 300 145 830
2025 171 680 79 750 91 930 27 420 144 260
2026 171 210 79 530 91 680 28 580 142 630
2027 170 820 79 350 91 470 29 800 141 020
2028 170 430 79170 91 260 31070 139 360
2029 170 150 79 040 91110 32 420 137 730
2030 170 040 78 990 91 050 33 860 136 180
2031 169 950 78 950 91 000 35 360 134 590

HUctounnku: aBTOp

NHepunoHHBIi cLeHapHui

NHepuroHHbIN CHEHAPUI NPEAYCMATPUBAET COXPAHEHUE TEHACHUMI PAa3BUTH IOKa3aTeleh
pBIHKa, CHOPMUPOBABIIMXCS B TIOCIEHUE TO/BI. JIaHHBIC TEMIIBI Pa3BUTHS SIBISFOTCS OOBEKTHBHBIM
0TOOpa’KeHNEM HBIHEITHIX SKOHOMHUYECKUX peaiii U JOPMHUPYIOT TPEH] PHIHKA.

7 https://kapital .kz/economic/102876/za-2021-god-tovarooborot-kazakhstana-sostavil-101-5-mlrd.html
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B HarypaabHOoM BbIpa:keHuu, [T]. [lo wmHeprmoHHOMY CcreHapui0 00BEM pBIHKA
MJIACTUKOBOM yrmakoBku OyzaeT pactu U k 2031 r. nocturuer 3HaueHust 188,9 ThIC.T.
Tabmuua 10
IIporxo3 cpoca u NpeAsIoKeHUs1 HA PhIHKe IIACTUKOBOH ynakoBku B Kazaxcrane
10 MHEPUUOHHOMY cueHapuio B 2022-2031 rr., [T]

2022 185 320 86 800 98 520 25 560 159 760
2023 189 230 90 800 98 430 26 740 162 490
2024 193 730 95 180 98 550 28 030 165 700
2025 198 140 99 620 98 520 29 340 168 800
2026 202 560 104 170 98 390 30 680 171 880
2027 207 340 109 010 98 330 32100 175 240
2028 212 100 113 940 98 160 33 550 178 550
2029 217 040 119 070 97 970 35 060 181 980
2030 222 130 124 390 97 740 36 630 185 500
2031 227 090 129 740 97 350 38 210 188 880

HctouHuku: ABTOp

NHHOBalMOHHBIN CUeHAPUI
VHHOBAIMIOHHOMY CLIEHAPUIO Pa3BUTHSI PhIHKA MOTYT CIIOCOOCTBOBATh CIECAYIOIINE (DaKTOPBI:
1. Vkpernnenue HalMOHAIBHOW BAJIIOTHI;
2. IloBpimieHre OMOKETHBIX PACXOJOB HAa COLMAIbHBIE CEKTOpa SKOHOMHUKH U
o0ecriedeHurs 3aHATOCTH HACEIICHHS,
3. CHuXeHue HaJoroBOi Harpy3Kku Juist Ou3Heca;
VYiydiienue yciaoBUi KpeUTOBaHUS OU3Heca;
[IpuHsATHE TpOrpamMM Mo pa3BUTHIO SKCIIOPTA;
Pa3BuTHe TpaHCIOPTHO-JIOTUCTUYECKOW HH(PACTPYKTYPHI CTPAHBI;
[TosiBneHrst HOBBIX MMPOrPaMM IOCYJAapPCTBEHHOMN MOIIEPIKKH;
PazButue corpynanuectsa mexny Kazaxcranom n Kurtaewm;
Poct nHOCTpaHHBIX 1 BHYTPEHHUX MHBECTHULINN;
10. TloBbrmenue 3HaunMocTH KazaxcraHa B poJid TpaH3UTHOTO Xa0a /ISl TOPTOBITU MEXKITY
Poccueii n 3anamom;
11. Pa3Butme IT-cextopa / undposuzanuu / aBTOMaTU3alUU IPOIIECCOB.
B narypaiabHoM Bbipaxenuu, [T] . [lokazarenn MHHOBALIMOHHOTO CLIEHAPUSI Pa3BUTHS
PBIHKA IIJJACTUKOBOM YITaKOBKH IPECTaBICHBI HUXKE.

©CoN A

Tab6muma 11
IIporuo3 cnpoca u MpeaJIoKeHUs HA pPbIHKE MJIACTUKOBOI ynakoBku B Kazaxcrane
10 HHHOBALIMOHHOMY cueHapuio B 2022-2031 rr., [T]

2022 193 190 90 880 102 310 26 130 167 060
2023 200 890 97 340 103 550 27 990 172 900
2024 209 330 104 390 104 940 30 020 179 310
2025 217 540 111 570 105 970 32 090 185 450
2026 226 110 119 170 106 940 34 280 191 830
2027 235 320 127 350 107 970 36 630 198 690
2028 245 270 136 180 109 090 39170 206 100
2029 255 440 145 400 110 040 41 820 213 620
2030 265 440 154 790 110 650 44 520 220 920
2031 276 450 165 020 111 430 47 460 228 990
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KA3AKCTAH PECITYBJIMKACBIHIAT BI IINTACTUKAJIBIK KAIITAMA OHAIPICI
CAJIACBIHIAYBI KOCIIIKEPJIKTI JAMBITY: 9JIEYETI, YPAICI )KOHE
JAMY BOJIAIIATBI

Banananosa 3.C.

Maxkanaoa Kazaxcmanoa niacmukaivblk Kanmama 6HOIPICI CanacblHOagvl KaCINKepiKmi
oamvimy epexutenikmepi Kapacmuipuvliean. Makanaoa niacmukanbl Kanmamauvly Ka3aKCmaHoblk
HAPLIZBIHA MOJILIK, MAN0AY HCACANAObI, HAPLIKMAbL Ypoicmep aublKmaiobl, MYMbuIHY, OHOIpIC,
UMNOPM JHCIHE IKCHOPM KOJIeMI Mypasibl ©3eKmi aknapam, mepic, UHePYUSIIbIK HCIHE UHHOBAYUSIIBIK,
cyenaputl botivinwa Hapoikmoiy 2030 scolnea Oetiinei 0amy 60HCambl YCbIHBLIObL.

IInacmukanvly, Kanmama HApvizblH 3epmmey HIMuUdIceCiHoe ocy hakmopiapvl icaHe
HAPBLIKMbIH OAMY KAPKbIHbIH medicetimin ghakmopiaap anblkmanovl. CmamucmuKkanvly Manivemmepee,
capanuvliapobiy OOINHCAMOAPLIHA, CANAOAbL MEMIIEKEMMIK CAsICAm HCOCNAPIIAPbIHA HCaHe DACKa 0d
pecmu aknapam Ke3oepie CylieHe Omblpbln, andazbl HCblI0APd APHANRAH NIACMUKAIBIK KANMAMa
HAPBIZbIH 0aMblmMYObIH Vil CYEHAPULT HCACANObL. MEPIC, UHEPYUSITLIK HCIHE UHHOBAYUSTIK.

Conevl  oicvLnoapwl  naacmmacca  dicone ocanrnvl  Tlonumepni  mamepuanoap opay
UHOYCMPUSICHIHA  KOOIpeK eHin, aUHeK NeH Kdaz2a3 CUSKmbl O0dCMYpli Mamepuanioapovl
BLIMBICMBIPAMBIHBL AHLIKMANObL. Alima Kemy Kepek, NAACMUKAIbIK KANMAama HApblebl a3blK-
MYNiK NeH a3vlK-MmyniKk emec mayapiapobl MYmulHY MeH 6HOipyee OaulaubiCmvl, OUMKeHi
noaumepni viovicmapowvly wamamern 80% - vl ocvl ceemenmmepoe Kon0aHwvl1aobl. COHbIMEH
kamap, 2020 dcolavl KOPOHABUPYCMBIK, WeKmeyiepee OAatlanblCmyl NIACMUKAIbIK KAnmamaza
cypanvicmuly apmysl 6aukaniovl. Mynoatl es3eepicmepdin Opatiéepi naacmuKkaiblk Kanmama a3l
— myaikmi cakmayovly eH Kayinciz dcone SUSUeHAanvlk 20ici eKeHiH myciny 0010vl. Bypuln
beneineneen OUHAMUKANBL, COHOAU-AK, COHbL MYMBIHYULLLIAPOLIH OCIN Kele HCAMKAH CYPAHBICHIH
eckepe omvipbin, 601AUAKMA ALIMOAZbL YPOICHIH JHCANRACYbIH Kymy2e 001A0bl.
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Kint ce3nep: niacmuxaneix cana, Kacinkepiik, KaCinkepiik Kvi3mem, CAJlAHbIH
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DEVELOPMENT OF ENTREPRENEURSHIP IN THE FIELD OF PLASTIC
PACKAGING PRODUCTION OF THE REPUBLIC OF KAZAKHSTAN: CAPACITY,
TRENDS AND DEVELOPMENT PROSPECTS

E.S. Balapanova

The article discusses the features of the development of entrepreneurship in the field of
plastic packaging production in Kazakhstan. The article provides a complete analysis of the
Kazakhstan plastic packaging market, identifies market trends, provides up-to-date information
on consumption, production, import and export volumes, forecast of market development until
2030 according to a negative, inertial and innovative scenario.

As a result of the research of the plastic packaging market, growth factors and constraints on the
pace of market development were identified. Based on statistical data, expert forecasts, government
policy plans in the industry and other official sources of information, three scenarios for the development
of the plastic packaging market for the coming years were compiled: negative, inertial and innovative.

It is determined that in recent years, plastic and polymer materials in general have been
increasingly and more actively penetrating the packaging industry, displacing, at the same time,
such traditional materials as glass and paper. It is worth noting that the plastic packaging market
depends on the consumption and production of food and non-food consumer goods, because about
80% of polymer packaging is used in these segments. At the same time, in 2020, there was an
increase in demand for plastic packaging, due to coronavirus restrictions. The driver of such
changes was the realization that plastic packaging is the safest and most hygienic way to store
food. Taking into account the previously outlined dynamics, as well as the growing demand from
end consumers, we should expect the continuation of the current trend in the future.

Key words: plastic industry, entrepreneurship, entrepreneurial activity, industry
infrastructure, plastic products, industry development scenario, government support.
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OPTIMIZATION OF FERMENTATION OF WATERMELON JUICE
A.K. Bidakhmetov,G.I. Baigazieva

In many countries of the world, alcoholic beverages produced from fruit and berry raw
materials - pineapples, kiwi, papaya, bananas, apples, raspberries, etc. have a well-deserved fame
and a fairly high quality and demand. The study of chemical composition practically no attention
was paid to fermented watermelon juice; important parameters for fermentation were not
investigated.Alcoholic fermentation of watermelon juice is poorly studied, in this regard, it is of
interest to study the influence of temperature in order to optimize the technology. In this study,
watermelon juice with a mass concentration of Sugars 79g/dm™; titrated acids 0.54g/dm" was
used for fermentation. The results of the research have shown that the optimum temperature for
the fermentation of watermelon juice is 20 ° C. An increase in this temperature value led to a
decrease in the alcohol yield coefficient, an increase in the content of volatile acids, a decrease in
titrated acids, phenolic substances, as well as organoleptic evaluation.

Key words: watermelon juice, watermelon distillate, yeast, alcohol.
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The most complete use of raw materials and the search for new opportunities for the
disposal of substandard fruits and berries is aimed at saving non-renewable resources, ensuring
reliable environmental protection, maintaining a healthy ecological situation. In many countries of
the world, alcoholic beverages produced from fruit and berry raw materials - pineapples, kiwi,
papaya, bananas, apples, raspberries, etc. have a well-deserved fame and a fairly high quality and
demand. However, practically no attention was paid to the issue of rational use of watermelons.

Domestic and foreign researchers have paid great attention to fruit and berry winemaking
and have achieved significant success: wine technologies from various fruit and berry crops,
including non-traditional ones, have been developed. Almost all the proposed technological
techniques involve the use of water to produce fruit drinks, which leads to a loss of the naturalness
of the products.[10]This presents great opportunities for the falsification of beverages and this
issue is particularly serious at the present time.

Watermelons are grown in South Kazakhastan, Zhambyl, Kyzylorda and North Kazakhstan
regions [6]. There are table and candied watermelons (fodder). Table watermelons contain a lot of
sugar, nitrogenous and mineral substances, ascorbic acid. The fruit of a watermelon consists of a
skin, a crust layer and a pulp. Watermelons of table varieties differ in sugar content, fruit shape,
color, crust pattern, seed size and color, pulp consistency, ripening period. An indicator of the
ripeness of watermelons is a high peduncle, a glossy surface, a characteristic dull sound when
tapping. Unripe watermelons make a ringing sound[7].

The study of chemical composition practically no attention was paid to fermented
watermelon juice; important parameters for fermentation were not investigated. There is no data
on the composition of watermelon raw alcohol, its dependence on the conditions of fractionation,
and the watermelon distillate itself, as the primary raw material for the production of a strong
drink. The issue of creating a completely natural strong drink from watermelon distillate is
especially relevant. The objective of the research is to select the optimal mode of fermentation of
watermelon juice in order to complete fermentation, increase the alcohol yield coefficient.

Objects and methods of research. Juices obtained from the Astrakhan watermelon variety,
developed in laboratory conditions, were used as objects of research. For analysis, a sample of
watermelon of medium maturity, grown in the Zhambyl region, processed according to the following
scheme was selected: — the samples were pressed, the juice was separated, — the juices were
fermented. In order to study the effect of artificially increasing the acidity of watermelon juice, an
additive of malic acid was used during fermentation. In order to regulate the chemical composition
of watermelon distillate, chemical reagents were used - sodium hydroxide, potassium permanganate
and activated carbon sorbent - AU. To study the effect of fermentation on the quality of fermented
watermelon juice (mash), a yeast race was used:Yablochnaya-5 . The influence of temperature on
the rate and completeness of fermentation, the formation and qualitative composition of secondary
fermentation products has been studied.The qualitative composition and quantity of volatile
components were determined by capillary chromatography [1,2,3,4,5,12]. A gas chromatograph
"Chrome-5" was used to analyze the volatile components of fermented watermelon juice. The mass
concentration of sugars was determined according to GOST 13192-73. Dry substances were
controlled refractometrically. The pH value was determined potentiometrically using the pH 340
ionomer. To analyze the glycerin of fermented watermelon juice, a modified method of capillary gas
chromatography using a chromatograph "Chrome-5" was used.

The results of the study. The main factor influencing the course of alcoholic
fermentation of fruit and grape wort is the temperature: at 10-12 ° C, the process is slow, unless
special cold-resistant yeast races are used; at 27-30 °With the fermentation rate increases; more
than 30 ° C - there is a mass death of yeast cells, at 37-40 ° C fermentation stops [8].An increase
in the fermentation temperature leads to the production of biologically unstable hydrocarbons,
intensive release of carbon dioxide and the removal of valuable aromatic substances from the
fermenting medium. Under the influence of elevated temperature, significant changes occur
with higher alcohols, acids, aldehydes [8,11,13].The optimal properties of the wine material
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are obtained at a fermentation temperature of 20-22 ° C. Alcoholic fermentation of watermelon
juice is practically little studied, in this regard, it is of interest to study the influence of
temperature in order to optimize the technology. Watermelon juice with a mass concentration
of Sugars 79g/dm™; titrated acids 0.54g/dm" was used for fermentation. The results of the
study of the effect of temperature on the physico-chemical parameters of fermented
watermelon juice are shown in Table 1.

Table 1
The effect of fermentation temperature (° C) on the physico-chemical parameters of fermented
watermelon juice

Indicator Temperature

10 15 20
Concentration of ethanol 4,54 4,56 4,51
mass concentration of 1,8 14 1,4
sugar, g/dm3
mass concentration of 0,31 0,34 0,39
volatile acids,g/dm3
mass concentration of 2,01 1,55 1,35
titrated acids,g/dm3
pH 4,32 4,67 4,83
Glycerin,g/dm3 4,43 4,85 4,85
the sum of phenolic 205 202 197
substances,mg/dm3
alcohol yield coefficient 0,596 0,596 0,591
dm3

As can be seen from Table 1, the best cumulative indicators of the chemical composition of the
medium were reached at 20 ° C. With a further increase in temperature, the alcohol yield coefficient
decreased, primarily due to its removal during fermentation. At the same time, the content of volatile
acids increased, the amount of titrated acids, phenolic substances and organoleptic evaluation decreased.
It was found that within 20 ° C there was an intensive accumulation of glycerin, which had a positive
effect on the extractivity of fermented watermelon juice and, accordingly, on its quality. Data analysis
indicates that the amount of glycerin increases during juice fermentation. It is noted that the mass
concentration of glycerin and the pH of the medium at a fermentation temperature of 15 °C is slightly
lower, and the titrated acidity is higher than for 20-25° C. In this regard, it can be assumed that at 15
°C.The conversion of pyruvic acid into glycerin occurs with less efficiency than at higher temperatures,
that is, it is more intensively involved in the process of neoplasm of organic acids, which reflects a higher
concentration of titrated acids. As the results of the analyses carried out by the method of high-
performance liquid chromatography have shown, such an increase in the mass concentration of organic
acids is primarily due to the accumulation of malic acid. The data obtained suggest that the biochemical
processes of yeast vital activity and the actions of their enzyme systems, especially in the Krebs cycle,
are of great importance in the fermentation of watermelon juice, as a result of which the concentration of
organic acids changed significantly. An increase in the pH value is an undesirable process, since
according to [8,9] all alcoholic products, especially low-acid and low-alcohol, are unstable to the
development of pathogenic organisms and are practically not subject to long-term storage. This fact must
be taken into account in the technology of processing watermelon raw materials. The organoleptic
evaluation of the fermented juice confirmed the results of the experiments: with an increase in the
fermentation temperature, the tasting evaluation of the fermented juice decreased due to a deterioration
in taste characteristics: the aroma of the juice was transformed - the manifestation of the tone of volatile
acids increased, sourness appeared in the taste.

Thus, the optimum temperature for the fermentation of watermelon juice is 20 ° C. An increase
in this temperature value led to a decrease in the alcohol yield coefficient, an increase in the content of
volatile acids, a decrease in titrated acids, phenolic substances, as well as organoleptic evaluation.
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OIITUMMU3ALUA BPOXEHUA APBY3HOI'O COKA
Buoaxmemos A.K., bauzcazuesa I U.

Bo muozux cmpanax mupa anko2onvHas npooyKyus, 8bipabomanHas u3 ni00080-1200H020
CbIPbSL - AHAHACO8, KUBU, Nanatisl, OaHanos, A0JI0K, MAIUHbL U M.0. 001a0aem 3aCaAyHCeHHOU C1a80U
U 00CMAMOYHO BLICOKUM KAYECE8OM U CNPOCOM. H3yueHuro Xumuiecko2o cocmasa copoicenHHo2o
apby3Ho20 COKa BHUMAHUE NPAKMUYECKU He VOEsIoCh BAJXNCHble napamempwvl OJisi OPOAHCEHUS
OKA3anMUCL He UCCIeO008AHHbIMU.ATKO20IbHOe OpodiceHe apOy3HO20 COKA NPAKMUYECKU Mo
U3YYEHO, 8 C653U C HMUM NPeOCMAssien UHmepec U3yYeHue GIUSHUS MeMnepamypvl C Yeibio
onmumu3ayuu mexHonocuu. B oannom uccnedosanuti ons copadcusanus npumeHsiu apoy3usiil

nr,

coxk ¢ maccosot konyeumpayuetl Caxapos 792/0m"'; mumpyemvix kuciom 0,542/0m "Pe3yrvmamuot
UCCIe008aHUll NOKA3AU, YMO ONMUMANLHOU Ol COpaXCusanus apOy3HO20 COKA ABNAEMCs
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memnepamypa 20°C. Ilogvluenue 2moco 3HayeHuss memnepamypvl HPUBOOULO K CHUNCEHUIO
KO3(hpuyuenma 6v1x00a CNUpmMa, YGEIUUEHUID COOEPICAHUE TIeMYUUx KUCIOM, CHUNCEHUIO
MUMPYeMblX KUCTIOM, (heHONIbHBIX 8eUjecms, a MaK’ce OP2AHONeNMUYECcKOU OYeHKU.

KioueBble ci1oBa: apOy3ublil COK, ap0y3ublil OUCTMUIIAM, OPOACIHCU, CRUPT.

KAPBbI3 HIBIPBIHBIH AILIBITY IbI OHTAFIJIAHI[LIPY
Buoaxmemos A.K., baiicasuesa I U.

ONleMHIY KONMe2eH en0epiHoe JCeMiC-JHCUOeK WUKIZ3AMbIHAH OHOIPiLIceH AIK020/b
OHIMOepI - anaHac, Kusu, nanavs, OAHAH, Aima, MAHKYpau KHcaHe m.O. JaUbIKMvl amax NneH
HCORAPHl cana MeH cypaHvicKka ue. Awibimuliean KapObl3 WbIPLIHLIY XUMUSALLIK KYpPAMbIH
3epmmeyee a3 KOHiL 0ONIHOI, aublmyobly Manbl30bl napamempiepi zepmmenmezeH. Kapowvis
WBIPLIHBIY  AIKO2ONBOIK  AUUBIMYbl A3 3epMMENeeH, O0CbleaH OallIaHbICINbL  MEXHOI0SUAHbL
OHMAINAHObIPY MAKCAMBIHOA MEeMNEPAMYPAHbIY dCEePIH 3ePMMe)Y Kbl3bleYUbLIbIK MYOblPAObl.
Byn 3epmmeyde xanmmoiy maccanvix Konyenmpayusicel 792/0m"; mumpienemin KbluKbLIOAD
0,54 2/om " 6onamuin KapoObl3 WLIPLIHGL AULLIMY2A KOJIOAHBLIObL. 3epmme)y Hamudicenepi Kapowvl3
WBIPLIMBIH auiblmy yulin oymauael memnepamypa 20°C exenin kopcemmi. byn memnepamypa
MIHIHIY JHCOLAPBLIAYbL AIKO2ONbOIH WUbIZLIMOLLIbIZBIHBIY MOMEHOeYiHe, YUNAa KblKblI0apOblH
Kebeioine, mumpieHemin KblKbLIOApOblY, (QeHOI0bIK 3ammapobly MOMeHOeyYiHe JCIHE
OPeaHONIeNMUKATLIK 0A8ANAYObIH HAUAPAAYbIHA IKEOL.

KinT ce3aep: kapowviz wbipbinbl, KapoObl3 OUCMUNIAMDBL, AUILIMKbL, CHUPII.

UDC 628.477.6(574) 10.53355/ZHU.2023.107.2.007

THE PROBLEM OF SOLID WASTE DISPOSAL IN CITIES AND REGIONS
OF KAZAKHSTAN

Y. Bilisbekkyzy, 1. Serikpaev

The development of technological progress, the increase in population and the irrational
use of the earth's natural resources have led to the emergence of serious environmental problems.
With the development of civilization, the amount of waste released into the environment increases.
Modern society is often called a "society of mass production, consumption and waste disposal”,
where consumption causes another consumption. Waste is one of the main modern environmental
problems, which carries a potential danger to human health, as well as a danger to the
environment. In cities, the most intensive accumulation of solid household waste and liquid
industrial waste occurs, which, if improperly and untimely removed and neutralized, can seriously
pollute the environment. An equally acute environmental problem is the processing and storage of
industrial and household waste, of which more than 20 billion have been accumulated on the
territory of Kazakhstan. tons, including 6.7 billion tons of liquid and toxic. Every year the figure
increases by a billion, which directly threatens human health. The article below discusses the
assessment of the real state of waste in the Almaty region, and also offers a solution to the problem
of accumulation and disposal of solid household waste.

Key words: solid household waste, storage, disposal, neutralization, recycling.

Waste is materials or substances formed as a result of human activity, since ancient times
testifying to the presence of a person.

With the development of civilization, the amount of waste released into the environment
increases. Modern society is often called a "society of mass production, consumption and waste
disposal™, where consumption causes another consumption.
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After waste disposal became an obvious and serious problem in the countries of Europe, the
USA, Japan, Australia, etc., as a result of soil contamination with hazardous substances, an increase in
urban landfills, huge sums began to be allocated to restore the disturbed balance of the environment,
to prevent emissions of harmful substances, to develop recycling or waste sorting activities.

In cities, the most intensive accumulation of solid waste and liquid industrial waste occurs,
which, if improperly and untimely removed and neutralized, can seriously pollute the environment.

An equally acute environmental problem is the processing and storage of industrial and
household waste, of which more than 20 billion tons have been accumulated on the territory of
Kazakhstan, including 6.7 billion tons of liquid and toxic. Every year the figure increases by a
billion, which directly threatens human health.

This is due to the fact that 95% of waste is exported and stored in open landfills that do not
meet the requirements of environmental and sanitary legislation of the Republic of Kazakhstan. Their
placement and arrangement is carried out without projects and environmental impact assessment. Only
5% of solid household waste in the Republic of Kazakhstan is disposed of or incinerated [1].

The purpose of this work is to study the technology of production and

consumption of solid household and liquid waste in the Almaty region.

To achieve results, it is necessary to perform a number of tasks, including:

1. Improve the quality of collection and transportation of solid waste from the population
and enterprises;

2. Implementation of Extended Producer Responsibility (ROP), (That is, the legislation
establishes the obligation of the manufacturer or importer of goods and packaging to collect and
process waste that was formed after their use);

3. Introduction of a system of separate collection of municipal waste;

To provide for the construction of waste sorting and

waste processing plants in large settlements of the region;

4. To bring into compliance with environmental requirements the content of landfills of
solid household waste with the definition of operating organizations and the improvement of
material and technical equipment and their transfer to the trust management of municipal
enterprises, or individuals;

5. Introduction of incentive measures for specialized enterprises for the collection and
processing of secondary raw materials, for example, connection to the State Program of
Accelerated Industrial and Innovative Development, support from social and entrepreneurial
corporations, the Damu Business Development Fund;

6. To modernize the container fleet;

7. Carrying out informative work with the population, especially with young people from
among schoolchildren and students to implement separate collection and disposal of solid
household waste;

8. To put into practice a system for collecting large-sized waste and construction debris
that the population cannot transport independently;

9. Disposal of hazardous household waste at specialized facilities for hazardous industrial
waste and others.

There are quite a few types of technological lines for the disposal of various types of waste.
However, it is worth noting that all of them are narrowly limited in their capabilities and do not
allow providing a full cycle from sorting to receiving new products. In this regard, there is an
urgent issue of creating new types of technological waste disposal lines that meet modern
requirements and provide a full cycle from sorting to receiving new products.

On the territory of the Almaty region, there are two landfills in the Ili and Koksu districts
for the disposal of containers from under pesticides, the owner of the landfills is
«Akshiagroservice» LLP.

These landfills are equipped with a special facility designed to isolate and neutralize
unsuitable containers from under pesticides.
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The landfill for the disposal of unsuitable pesticides in the Ili district is located 5.7 km
northeast of the village.Akshy Ili district and 100 km north of Almaty.

The total area of the landfill is 5.3 hectares. The landfill is located at a considerable distance from
populated areas in a deserted area. The land around with sparse vegetation, desert type, has no agricultural
significance. There are no rivers near the landfill. The nearest waterway of the Kurty River is located at
a distance of 3 km west of the landfill. The soils at the site of the landfill and around it are represented by
a thick layer of loam. These rocks, due to their low water permeability, are well suited for this type of
landfills. The water table is low (15-20 m). Wasteland surrounds the polygon from all sides.

The landfill for the disposal of unsuitable pesticides is a special facility designed to isolate
and neutralize unsuitable pesticides, guaranteeing sanitary reliability in environmental protection
and sanitary and epidemiological safety for the population.

The main landfill waste to be disposed of are unsuitable plastic containers from pesticides.
The waste discharged from the machines is stored and sorted by class at the unloading site. Larger
wastes (plastic containers from pesticides) are crushed in a crushing plant. After crushing, the
waste is loaded into one of the compartments of the bunker or a map for the disposal of toxic waste.
The crushing plant is supplied with electricity by a diesel generator. Unloading and compaction of
waste into a hopper or a card is carried out by a YMZ excavator.

The capacity of the landfill for the disposal of waste is 2.5 tons / year.

One of the main environmental problems of the region is the problem of solid waste
disposal in district centers and cities of the region.

The total volume of accumulated solid household waste (SHW) in the Almaty region is
more than 9.6 million tons.

About 800 thousand tons of solid household waste are generated annually on the territory
of the Almaty region, including about 450 thousand tons of solid household waste are generated
and received from the territory of Almaty, the rest of the solid household waste (about 350
thousand tons) is generated on the territory of the settlements of the region.

The main problems associated with the treatment of solid household waste are: non-
compliance of existing landfills and landfills of solid household waste with regulatory
requirements, lack of funds for the arrangement of landfills and landfills in accordance with
sanitary, environmental, construction standards and requirements, the presence of a significant
number of unauthorized landfills.

Due to the absence of waste recycling and sorting plants, the problems of primary sorting
of garbage, recycling of the most common waste components, such as waste paper, wood, fabric
materials, sheet metal, rubber and polymer products, etc., have not been solved.

According to the requirements of the Environmental Code of the Republic of Kazakhstan,
each economic facility, including landfills and household waste, is required to issue all regulatory
and environmental permits prior to operation, namely: to assess the environmental impact, develop
waste management projects, obtain positive conclusions of the state environmental, sanitary and
epidemiological expertise and environmental permits for emissions to the environment, i.e. to the
storage and disposal of waste [2].

However, today in the Almaty region, out of 13 large landfills, household waste is solid,
only 9 landfills have environmental documents.

According to the Concept for the transition of the Republic of Kazakhstan to a "green
economy", approved by the Decree of the President of the Republic of Kazakhstan dated May 30,
2013 Ne577, the recycling rates for household waste should reach 50% of the level to their
formation by 2050. These are very high indicators that can be achieved by applying a system of
separate collection of municipal waste.

There are a number of companies in the Almaty region, such as Kagazy Recycling LLP,
SAF Glass Company JSC, Kainar AKB LLP, Ecoservice-Arman LLP, KazPetPolymer LLP,
UtilEkoservice LLP and others that collect and process useful components of municipal waste,
such as paper waste, glass containers, polymer waste, used batteries, oils and tires.
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However, to date, the share of waste processing to their formation in the region is
insufficient to achieve the necessary results. So, according to our data for 2020, 629.0 thousand
tons of municipal waste were generated. The share of waste processing amounted to 86.6 thousand
tons, which is 13.8% of the total volume of waste.

Solid household waste has a very great harm to the environment with its multicomponent
composition, released harmful and toxic substances that enter all the shells of the Earth: the atmosphere,
hydrosphere, lithosphere and biosphere. Developed countries are striving to reduce this impact by various
methods, among which sorting and reuse of solid household waste components plays a leading role.

One of the important directions in the formation of an integrated system of solid household
waste management is the need to develop an economic and organizational mechanism to improve
the efficiency and quality of services for selective garbage collection in cities, focused on the
separate collection of various types of waste, the allocation of hazardous waste from the general
flow of secondary raw materials [3,4].

Theoretical and experimental studies show that technological processes of sorting,
cleaning, separation and recycling of waste are provided by mechanical, hydrostatic separation
operations, separation operation in an electrostatic field and magnetohydrostatic separation
operation in a paramagnetic liquid, the composition of which neutralizes biological contamination
of waste, especially polymer.

Experiments have shown that the recycling of polyethylene changes mechanical properties
by 17-21% downward, the remaining properties remain unchanged. Solid household plastic waste
can be reused to produce products. Where high mechanical load is not required: window and door
frames and boxes, plates, panels, etc. Automotive parts (bumpers, handles), as well as snow-
retaining fences for railway transport, the outer shell for metal pipes to protect against corrosion
by groundwater, the inner lining of heating water pipes and sewer pipes [5].

For large cities, such as Almaty, the main strategic direction is the transition to separate
collection of solid household waste. Incineration is considered an environmentally harmful
method, as well as burial in landfills. Of course, it is impossible to completely abandon these
methods, because it is impossible to achieve 100% recycling. But it is possible to reduce the
amount of incinerated or buried garbage, thereby minimizing the impact on the environment.

To solve this problem, a comprehensive solution of a number of issues is needed. Firstly,
we need control over the application of legislative acts in the field of waste management. Secondly,
a broad information campaign is needed to educate and attract public attention to the problem.
And, thirdly, no less important is the availability of a market for secondary resources.

To solve the problem of waste disposal, it is necessary to organize selective (sorted) collection
of solid household waste. Waste sorting should begin already at the source of their formation — in the
residential sector, in organizations, institutions, markets, etc. An important role at this stage also belongs
to the collection points of scrap, where certain types of waste are bought from the population.
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KA3AKCTAHHBIH KAJIAJIAPBI MEH OHIPJIEPIHJAE KATTbI TYPMBICTBIK
KAJIABIKTAPADBI KOJIAEI'E ) KAPATY IIPOBJEMACBI

binicoexxwizel E., Cepuknaes U.A.

Texnuxanvix npozpecmiy 0amybl, XalblK CAHLIHLIY APMYbl JHCIHE dHcepoiy mabuu
Pecypcmapvii YmulMcbl3 NAUOALAHY 9KOJL02US CANACLIHOA eneyi npodiemanapobly naoa 6o1ybiHa
aKenoi. OpxeHuemmiy OAMybIMeH KOPUIAEAH OPMALa WbI2APbLIAMbIH KALObIKMAPObIY CAHbL APMbIN
keneoi. Kazipei koeamowl kebinece «aicannail 6HOIpic, MYMbIHY HCIHE KOKbIC UbL2ADY KOLAMbLY Oen
amaiiovl, MYHOa mYmlHy 0acKa mymueinyobl myoslpaosl. Kanovikmap-oyn adam Oencayvievbina,
COHOQUI-AK KOPUWIALAH Opmaza Kayin meHoipemin He2izel 3aManay IK0A0SUSIbIK Macenenepoiy Oipi.
Kananapoa xammer mypmulcmeix KaiOblKmap MeH CYUblK OHEPKICINMIK KalOblKmapowly eH
KAPKBLIHObL  JHCUHAKMALYbL 0aUKANAO0bl, 01aAp OYPbIC eMec HCIHe YAKMBLIbL IHCOUBLIMACA HCIHE
3a1a1CbLI30AHOBIPBLICA, KOPUIARAH OPMAHbl Kammul 1acmaysl MymKin. Kasakeman aymazeinoa 20
MIPO.MOHHAOAH ACMAM, OHblY [wiHOe 6,7 MIPO. MOHHA CYUbIK JHCOHE YblMMbl HCUHAKMANRAH
OHEPKICINMIK HCIHE MYPMBICMBIK KATObIKMAPObl KAUMa 6HO0ey HcaHe Cakmay 03eKmi 9KON0SUANbIK
npobnema 60nvin madowLLIA0bL. Kbl cativiH OY KOPCemKiul MULIUAPOKA apmbln, A0am OeHCAYIbI2bIHA
mikeneu Kayin meHoipeoi. Temenoe kenmipineen maxaniada Anmamsl 00161CbIHOARbL KATOLIKMAPObLIH
Hakmol JHcau-Kyuin 6a2anay KapacmulpblizaH, COHOAU-AK KAMMbl MYPMbICMbIK KAIObIKMAPObl
HCUHAKMAY IHCIHE Ka0e2e Hcapamy MCeleciH ueuly HYCKachl YCbIHbLIEAH.

Kiar ce3nep: xammsi mypmvicmuiy Kanovlkmap, cakmay, Kaoeze capamy,
3a1a1CbI30AHObIPY, KAUma 6Hoey.

ITPOBJIEMA YTUWIN3AIIUU TBEPABIX BBITOBbBIX OTXOJ10B B 'OPOJAX U
PEIT'MTOHAX KA3AXCTAHA

binicoexxwizel E., Cepuxnaes U.A.

Pazeumue mexnuueckozo npoepecca, ygenuyenue YucieHHOCMU HACEeHUs U HEPAYUOHATbHOE
UCNONIL308AHUE NPUPOOHBIX PECYPCO8 3eMIU, NPUBEILO K NOSBIIEHUIO CePbe3HblX npobiem 6 obnacmu
axonoeuu. C pazeumuem yugUIU3AYUU KOIULECHBO OMX0008, BbIOPACHIBAEMBIX 8 OKDPYIHCAIOULYIO
cpeoy, yeenuyusaemcs. CoepeMeHHOe 00Wecmso UYacmo HA3bIBAION «OOWECMBOM MACCOB020
npouzeoocmea, nompeOieHus U 6blopoca Mycopay», 20e NompeoOneHue 6vi3vleaem ouepeoHoe
nompebnenue. Omxo0bt — M0 00HA U3 OCHOBHBIX COBPEMEHHBIX IKOLOSULECKUX NPODIEM, KOMOPAsL
Hecem 6 cebe NOMEHYUATbHYI0 ONACHOCMb 071 300p06bsi N00EU, d MAKx#ce ONACHOCMb 0Jis
OKpYyHCarowel. npupooHoli cpedvl. B 2opooax npoucxooum uauboee UHMEHCUBHOe HAKONIEHUE
MBEPOLIX OLIMOBLIX OMXO008 U HCUOKUX NPOMBIUUTIEHHBIX OMX0008, KOMOpble NPU HENPABUTLHOM U
HeC80eBPEMEHHOM VOUNeHUU U 00e36DENCUBAHUU MOSYM CEPLE3HO 3ACPAHAMb  OKPYHCAIOULYIO
npupooHyio cpedy. He menee ocmpoti sxono2uieckou npodiemot A611emcs nepepabomka u XpaHeHue
NPOMBIULTIEHHBIX U ObIMOBBIX OMX0008, KOMOpbIX Ha meppumopuu Kazaxcmana naxonnero 6onee 20
MAPO. MOHH, 8 MOM uyucie 0,7 MAPO. MOHH JHCUOKUX U MOKcuuHwviX. Kaogwcowii 200 yughpa
VBeUUUBAENCsl HA MULIUAPO, YO HANPIMYIO YePodcaem 300posbio uelogekd. B npusedennoil Hudice
cmambue paccmMompenbl OYeHKA PeabHO20 COCMOSHUA OMX0008 8 AIMAMUHCKOU 0011acmu, a maxice
NpeosiodHCer 8apuanm peuleHus npooaemMvl HAKONAEHUs U YIMUIU3AYUU MEEPObIX ObIMOBLIX OMX0008.

KiroueBble clioBa: mgepovle Oblmogble 0mMX00bl, CKIAOUPOBAHUE, VIMUIU3AYUS,
obesspedicusanue, nepepabomxka.
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INVESTIGATION OF THE STATE OF BALANCE RESERVES OF LIMESTONE
FOR THE SUGAR INDUSTRY OF THE KUSAK DEPOSIT

Y. Bilisbekkyzy, D. Soltanova

In the article Tekeli was commissioned by «AK-TAS BEREKE» LLP for the extraction and
production of marble flour, microcalcite, calcium carbonate and limestone stone. Limestone for
sugar mills of the corresponding fraction was selected as the main raw material of the study, and
the remainder of the balance reserves of limestone is also given. As a result of research and
analysis of existing crushing devices, jaw crushers proved to be the most effective. The advantage
of the jaw crusher is the simplicity of design, maintenance and repair. The development of industry
is directly related to the emergence of such a concept as filler. Fillers include synthetic or natural
substances of an inorganic nature that are added to the composition of any products in order to
give them the necessary qualities and properties or improve them, including reducing their cost
or increasing their volume. Natural inorganic fillers are created by heat treatment or grinding of
minerals and rocks. one of these substances is microcalcite.

Key words: jaw crusher, cone crusher, roller crusher, hammer crusher.

Special devices - crushers are used for crushing rocks and rocks. Crushing of raw materials
in them is carried out by crushing, impact, splitting and abrasion, and in some cases, breaking.

The cheapest method of crushing is crushing, and the most expensive is abrasion, which
requires a lot of electricity. For the production of crushed stone, crushers are usually used, using
the technology of crushing, splitting and impact.

According to the mechanical and structural features and the method of crushing stone, there
are jaw crushers, cone crushers, roller crushers, hammer crushers and centrifugal crushers [1].

In a jaw crusher (Figure 1), the material is crushed by crushing in combination with
splitting and bending between the fixed 1 and movable 2 cheeks. The movable cheek 2 approaches
( during the working stroke) or departs ( at idle) from the stationary cheek 1 when the eccentric
shaft 3 is grown . During the working stroke, crushing occurs, and during idling, the crushed
material is discharged downwards under its own weight. The movement is transmitted to the cheek
2 by a connecting rod 4, movably connected with an eccentric shaft 3, and two pivotally fixed
spacer plates — front 5 and rear 6. The rod 7 and the spring 8 create tension in the moving system
and contribute to the idling of the movable cheek. By mutual movement of the wedges 9, the width
of the outlet opening is adjusted and, consequently, the degree of grinding [2].

Depending on the location of the axis of the movable cheek, there are jaw crushers with an
upper and lower suspension of this cheek. With the upper suspension, the swinging cheek has the
largest span near the exit point of the crushed product, the width of the opening is changed at the
same time. The lower suspension (the axis of the movable cheek at the opening) provides a
constant width of the opening, which guarantees a certain maximum size of the piece in the crushed
product, but limits the performance of such crushers compared to crushers with an upper
suspension of the movable cheek.

The figure shows a general view of a jaw crusher with an upper suspension of a movable
cheek. Crushers of this type are most widely used in industry. The body 1 of the crusher, the front
wall of which is a fixed cheek, is usually made of steel casting, and the cheeks are lined with steel
plates 2 with a corrugated working surface. These plates wear out the most, as a result of which
they are removable and made of wear-resistant material (cast manganese or chromium steel) [3].

The crushing force in the crusher is transmitted through the spacer plates 3. Therefore, the
inserts 4, which include the ends of the plates, are made replaceable from a material of high hardness.
The rear spacer plate is used to protect the crusher from breakdowns when unbreakable objects enter
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the workspace. This plate is made with reduced strength and breaks when random metal objects get
into the crusher, after which it must be replaced. With the help of wedges 5, the tire of the loading
cheek is adjusted (in large crushers, adjustment is made by replacing spacer plates). Jaw crushers are
driven by an electric motor through a V-belt transmission and a flywheel 6.

Figure 1. Diagram of a jaw crusher with an upper cheek suspension

The jaw crushers described above are machines with a simple swing of the movable cheek.
In some designs of crushers, the movable cheek not only approaches the stationary one and moves
away from it, but also moves downwards during the working passage, towards the unloading of
the material (makes a continuous movement). At the same time, not only crushing, but also
abrasion of the material occurs, whereby the productivity of these crushers increases somewhat
compared to crushers of other types, and energy consumption decreases by 2.

The most common jaw crushers with an upper suspension or with a complex movement of
the movable cheek. Crushers with a lower suspension of the movable cheek, due to the relatively
low productivity, are mainly used for research purposes.

The main advantages of jaw crushers are: simplicity and reliability of the design, a wide
range of applications (for crushing large-lump materials of high hardness, there are, for example,
crushers with a loading hole size of 2135x3150mm), compactness and ease of maintenance.

The periodic nature of the impact of the crushing force and the incomplete balance of the
moving masses cause noise and vibration during crushing and belong to the shortcomings of
crushers of this type. Interruption in operation due to breakage of individual parts (for example,
connecting rod spacers), clogging of the working space with material with uneven feeding should
also be attributed to the defects of jaw crushers.

The main technological characteristics of jaw crushers: the angle of capture, the speed of
rotation of the crankshaft, productivity, power consumption [4].

Crushing of pieces of rock and stone in jaw crushers is carried out between two corrugated
metal plates - cheeks. One of them is fixed to the bed of the crusher motionlessly, the other performs
complex oscillatory movements relatively stationary. In some designs of jaw crushers, both cheeks are
movable. Crushing of rock in jaw crushers occurs cyclically - at the moment of convergence of the
cheeks. During the removal of the cheeks from each other, the space between them is filled with rock
(mass). The crushed part of the rock is poured into the outlet slot located in the lower part between the
cheeks. Loading of rock (rock mass) it is produced in the upper gap between the cheeks. This gap in
jaw crushers, called the loading hole, determines the size of the rock pieces allowed for crushing on
this jaw crusher and is measured in millimeters (for example, 1200x1500).

The performance of jaw crushers depends on many parameters:

* the size of the loading hole;

* crushing degrees;

* oscillation frequencies of the movable cheek (or cheeks);

» the stroke of the movable cheek (cheeks);
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* rock capture angle;

* density and strength of crushed rock or stone.

Typically, the productivity of jaw crushers varies from 1 to 500 tons/hour.

The main advantage of jaw crushers can be attributed to the simplicity of design,
maintenance and repair [4].

The material in cone crushers Figure 2 is crushed by crushing it when the surfaces of the
inner movable 1 outer stationary 2 cones approach.

'-r'l!I

[

Figure 2. Schemes of cone crushers

a-steep-cone with a fixed axis; b- hollow cone with a cantilever shaft; 1-movable cone; 2-
fixed cone; 3-axis; 4-eccentric shaft; 5-gear; 6- eccentric cup; 7- shaft.

The crushing and unloading processes in cone crushers differ from the corresponding processes
in jaw crushers by the continuous impact of curved crushing surfaces on the crushed material.

According to their purpose, cone crushers are divided into crushers of large, medium and
small crushing.

In a large crushing crusher (Figure 2), a steep movable cone is driven around a fixed axis 3 by an
eccentric shaft 4 using a bevel gear 5. The fixed cone (bowl) 2 is turned upwards with a large equipment.

In a medium and fine crushing crusher (Figure 2), a gently sloping movable cone 1, fixed
to a shaft 7 rotating with the help of an eccentric cup 6, is located inside a stationary cone 2 (facing
downwards with a large base). At the moment of maximum convergence of the crushing cone with
the bowl of such a crusher, a "parallel zone" of length 1 is created. The width of this zone
determines the size of the pieces of crushed product.

Crushers of large and small crushing can be driven both in the form of an eccentric shaft
and in the form of an eccentric cup. Large crushing crushers are widely distributed, in which the
movable cone is also driven by means of an eccentric cup [5].

Large crushing crushers are characterized by the largest width of the loading ring hole. The
crushed material exits the lower circular slot under the action of its weight at the place of the
greatest distance of the crushing cone from the bowl. Crushers of medium and small crushing are
characterized by the size of the diameter of the base of the inner cone. Unloading in such a machine
is carried out under the influence of gravity, inertia and the ability to rise up more often, thereby
preventing the breakdown of the device in case metal objects get into it. The inner working surface
of the fixed cone and the surface of the movable cone are lined with replaceable plates made of
manganese steel. The degree of grinding is regulated by lifting or lowering the bowl.

The disadvantages of cone crushers (in comparison with jaw crushers) are: more complex
and expensive design, higher height, more complex maintenance [6].

53



ISSN 2616-8901 BECTHHMK 2KY Ne2(107)/2023

e ( 7 N\ 2 ™ A o)
O—=< - 7 S 7 T ©

The raw material enters the roller crusher (Figure 3), is tightened by a pair of smooth
cylindrical rolls rotating towards each other 1,2 into the gap between them and is crushed mainly
by crushing. The rolls are placed on bearings in the housing 3, and the roll 1 rotates in fixed
bearings, and the roll 2 — in sliding bearings, which are held in a given position (depending on the
required gap width) by means of a spring 4. When a foreign object of excessive hardness enters
the crusher, the movable roll moves away from the stationary one and the object falls out of the
crusher (thus eliminating the possibility of its breakage) [6].

Rolls are usually made of cast iron and lined on the outer surface with bandages made of
carbon or wear-resistant manganese steel. Their circumferential speed is 2-4.5m/sec (maximum —
no more than 7 m/sec). Usually, the drive mechanism of a roller crusher consists of two belt feeders
on the pulley of each roll from a separate motor.

Figure 3.Diagram of the roller crusher
1-roll with fixed bearings; 2- roll with movable bearings; 3- crusher housing; 4 — spring

In industry, roller crushers are used, differing in the number of rolls (one, two- and four-
roll), the shape and speed of rotation of the rolls, the type of drive. So, for crushing salts and other
materials of medium hardness, toothed rolls are used, grinding the material mainly by splitting; to
enhance the abrasion effect when crushing viscous, for example clay, materials, differential rolls
with a large (up to 20%) difference in rotational speeds, etc. are used. In some low-speed crushers
(circumferential speed of 2-3m/sec), the rotation is communicated to the drive roller by means of
a belt drive and transmitted to the slave through a gear transmission of 1,2.

Roller crushers are compact and reliable in operation: due to a single compression, the
material is not over-crushed and contains few trifles. These crushers are most effective for crushing
materials of moderate hardness (degree of crushing i = 10-15); for solid materials i < 3-4.

Figure 4. Single-rotor hammer crusher
o4
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The hammer crusher (Figure 4) consists of a housing 1 lined with steel plates 2. Disks 4
are mounted on a rotating horizontal shaft 3, between which hammers 5 are pivotally suspended.
The material is crushed under the action of blows of rapidly rotating (with a circumferential speed
of 30-55 m/sec) hammers. Crushing also occurs when pieces of material thrown by hammers hit
the plates 2. Finally, the material is further crushed by impact, crushing and some abrasion on the
grate 6, through which the crushed material is unloaded, falling down. The degree of grinding i =
10-15. Hammers, plates and grating are made of carbon steel or manganese steel.

In addition to single-rotor hammer crushers (Figure 4), two-rotor crushers are used for
which the degree of grinding reaches i = 30-40. Crushers with rigidly fixed hammers are also
available, as well as with several parallel rows of hammers [7].

The disadvantages of hammer crushers are significant wear of hammers and plates, the
complexity of installation.

Hammer crushers are widely used for crushing brittle, fibrous and other materials, as well
as materials of moderate hardness and low abrasiveness (angle, gypsum, limestone, etc.). When
grinding clay and viscous materials, hammer crushers work without a grate, which leads to some
under-grinding of the material.

As a result of research and analysis of existing crushing devices, jaw crushers proved to be the
most effective. The advantage of the jaw crusher is the simplicity of design, maintenance and repair.
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NCCIEJOBAHUE COCTOAHUSA BAJIAHCOBBIX 3AITACOB U3BECTHSAKA UJIA
CAXAPHOM MMPOMBIIIJIEHHOCTH «KYCAKCKOI'O» MECTOPOKIEHUSI

binicoexxwizol E., Conmanosa /1.

B cmamve 2.Texenu eseden 6 sxcnnyamayuio TOO «AK-TAC BEPEKE» no 0obviue u
APOU3800CMBY MPAMOPHOU MYKU, MUKDOKATbYUMA, KATYULL KAPOOHAMA U U36ECMHAKOB020 KAMHSL.
OCHOBHBIM CbIpbeM UCCTIe008aHUsL BbIOPAH U3BECTHAK OISl CAXAPHBLIX 3460008 COOMEEMCMBYIOuell
@pakyuu, a makdce NpueedeH OCMAMOK OANAHCOBbIX 3ANACO8 U36eCmHAKA. B pezynomame
UCCIe008AHUA U AHAU3A CYWEeCMBYIOuUX OPOOUTbHLIX YCmpolicme Haubonee 3¢(gekmusHbimu
nokazanu cebsi ujekogvle OpoounKu. JlocmouHcmeom wexkosol OpoOUIKU SGIAemcsi npocmoma
KOHCMPYKYUl, 0OCIYIHCUBAHUs U pemonma. Paseumue npomviuieHHOCMU HANPpAMYIO C6A3AHO C
B03HUKHOBEHUEM MAK020 NOHAMUA, Kak Hanoanumens. K uucny nanonnumenei omuocsamcs
CUHmMemuyecKue uiu npupooHbvle 8euiecmsa HeOpeaHuyecKoeo Xapakmepad, 000aesisemvie 8 COCMag
KaKux-1uoo npooykmoa ¢ yevio RPUOAHUsL UM He0OXOOUMbBIX KA4eCme U C8OUCHE U UX YVIIyUULEeHUS,
8 MOM HUCle CHUNCEHUe UX CMOUMocmu uiu yeenuueHue oovema. IIpupoouvie Heopeanuueckue
HANOTHUMENU CO30AIMCsL C NOMOWBIO MEPMULECKOU 00pabomKu wiu usMenrbyeHUus MUHEepaios u
2OPHBIX NOPOO. OOHUM U3 MAKUX 8EUECNE ABNAECA MUKPOKATLYUM.

KiroueBble ciioBa: wexosas OpoOUIKa, KOHYCHASL OpOOUNKA, POIUKO8Ass OpOOUTKA,
MOIOMKO8Asl OPOOUTIKA.
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"KYCAK" KEH OPHbIHbIH KAHT OHEPKOCIbI YIIIH OKTACTBIH
BAJIAHCTBIK KOPJIAPBIHBIH ’KAU-KYHUIH 3EPTTEY

binicoexxwizol E., Conmanosa /] A.

Maxanaoa Texeni KanacviH0a MapMap YHoIH, MUKPOKAIbYUMMI, KATIbYUL KAPOOHAMbIH
JIcane akmac macmul 6HOIpY dHcane ouoipy oouvinua "AK-TAC BEPEKE" JKIIIC nauoananyza
bepindi. 3epmmeydiy Hezizei wuxizamvl: muicmi QPaKyusHvly KAHM 3aYbIMmMapvl Yulin
dKmMac, COHbIMEH Kamap aKmacmuly OAlaHCMblK KOPbIHbIY KAlObl2blh any. Kondanvicmaavl
ycamgwblul KYpbliebliapobl 3epmmey JHCoHe manoday HaMmudicecinoe yYcamkbluumap ey muimoi
bonvin  wwblKmel.  YCamKbIUUMbIY — APMBIKUbLLbIRbL-KYPbLIbICIbIY, MEXHUKANIbIK — Kbl3Mem
KopcemyOiy JHCaHe HCOHOEYOIH KapanaublMobLiblebl 001bin mabwliadvl. Onepracinmiy 0amyvl
MOAMBIPRLIUL  CUAKMbL  YebIMHbIY — nauoa  OonyvimMeH — mikeneti  OAUIAHbICMbL.
Tonmuipeviuumapovly KamapuvlHa Kaxcemmi Kacuemmep MeH Kacuemmepoi Oepy Hemece
01apObl dcaKcapmy, COHbIH iwinO0e 01apOobly KYHbIH MOMeHOemy Hemece KOJeMIiH Ya2aumy
MakcamolHoa Kauoau oa 0Oip OHIMOepOiy KYpaMblHA KOCHLIAMbIH OetiopeaHUKAIbIK
cunammagel CUHMEMUKAIbIK Hemece mabuau 3ammap dcamaovl. Tabuzu 6etiopeaHuk anvlk
MOAMBIPRLLUMAD MUHEPALOAD MeH MAy HCbIHbICMAPBIH MEPMUSILIK OHOEY Hemece YHMaKmay
APKbLLILL AHCACANAOBL, OCLIHOAL 3aMMAapObly OIpi-MUKPOKATbYUM 0016IN MAOBLLIAOYL.

Kiar ce3nep: ycamxgui, konycmulx ycamgvlid, pOAUKmi ycamybiud, 6a12anbl YCamgblid.

YK 62. 626 10.53355/ZHU.2023.107.2.010
OCOBEHHOCTHU PA3ZBUTHUSA BETPOOHEPI'ETUKHU B KASAXCTAHE

Jorcanaesa K.M., Axmemosa /1./].

B cmamve paccmampusaemcs eéempogas dHepeemuka — O0OHA U3 Hauboiee
ObICMPOPA36UBAIOWUXCA HANPABTEHULL 8 O001ACMU  ATbIMEPHAMUBHOU JHEePeemUKU 6 Mupe.
Kazaxcman, obnadas 0cpomMHbiM NOMEHYUATIOM 8eMPOBLIX PECYPCO8, AKMUBHO PA3GUSAEN MY
ompaciae. B 0annoti pabome paccmampusaromcs 0cobeHHOCMU PA3GUMUSL 6eMPOIHEPSEMUKU 6
Kazaxcmane. IlepsonauanvbrHo npueooumcs obwas Xxapakmepucmurka 6emposoll IHepeemuKu 8
Mupe, a makdxice ee OCHOBHblE NPEUMYWeCmEd U HeOOCMAamKu. 3amem NpugOOUMCs AHAIU3
NOMEHYUAIa 6emposulx pecypcos 6 Kazaxcmane, Komopwiii s1615emcsi 00OHUM U3 KPYRHEUWUX 6
mupe. Jlanee onucvl8aromcs OCHO8Hble YMansl pazeumus eemposHepeemuku 6 Kazaxcmarne.

Ocoboe enumarue yoensiemcs 3aKOH00amelbHOU 6ase u npasumenbCmeeHHOU N000ePHCKe
gemposnepeemuku 6 Kazaxcmane. Onucviéaemcs 20cy0apcmeeHHds Noaumuka 6 obracmu
AnbMePHAMUBHOT IHEP2EMUKU, A MAKHCe MEXAHUIMbL 20CYOAPCMEEHHOU NOOOEPHCKU, MaKUe KaK
HA0208ble Tb2OMbl, 2APAHMUPOBAHHBII GbIKYN JJIEKIMPOIHEP2UU U OpYeUe.

Hannas mema omuocumcs K U3VUEHUIO COCMOAHUA U NEPCHEeKMU8 pazeumus
ucnonvzoeanus eemposuepeuu 6 Kazaxcmane. Oma mema s6ns1emcs akmyanvHol, max Kax
Kazaxcman umeem oepommuviii nomenyuan O UCNONbIOBANHUA 80300HOBNAEMbIX UCHOYHUKOS
9HepaUl, BKIIOYAsL BEMPOIHEPSUIO.

Kazaxcman pacnonazaem 3nauumenvHviM nOMEHYUANLOM 0N UCNON308AHUS 6eMPOBOU
9Hepeuu, YmMo OMKpbIeAen HOBble BO3MONCHOCMU Ol PA3GUMUS IKOIOSUHECKU YUCTBIX
UCMOYHUKOB dHEepeUuU 8 CIpate.

Bemposuepeemuxa siensemcsi 00HUM U3  HAubolee NEPCHEKMUBHLIX HANPAGIEeHUU
pazeumus dnepeemuyeckozo cekmopa Kazaxcmana. Oouako, ee paszgumue cmankueaemcs c
PAOOM CROJHCHOCMEU, BKIIOYASL HEOOCMAMOK (QUHAHCUPOBAHUS, OMCYymcmeue 3¢hghekmuenvix
MEXAHU3MO8 CIMUMYIUPOBAHUS U  Pe2YIUPOBAHUs, da MaKdice OMmMCymcmeue onvima 8
CMpOUmenbemee 6empoIHePLeMULecKUx YCmaHoBoK.
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Hannass mema mpebyem ucciedosanusi nomeHyuaia eemposuepeuu 6 Kazaxcmane,
UCCIe008aHUSL  MEKYWUX —NPOEKMO8, aHAIU3A NOJUMUKU — NPAGUMENbCMEd,  NPOBEOeHUs.
IKOHOMUHECKUX PACHEMO8 U OYEHKU IHEPeMUUeCKUX 8bl200 UCNONb308AHUSL 6eMPOIHEPSULL.

H3zyuenue ocobennocmetl pazsumusi eemposunepeemuxu 8 Kazaxcmane mooicem nomous
paspabomams  3ppexmusnvie cmpameauu U Mepvl  NOOOEPICKU, KOmopvle  Oyoym
Cnoco6Ccmeo6ams  YCMOUYUBOMY PA3GUMUIO  OMOU  OMPACIu U  OAIbHEUUeMy CHUNCEHUIO
3asucumocmu Kazaxcmana om uHocmpanHvlx nocmagox monaueéd.

B pabome marxdice npueoodsmcs Oannvle O MEKYWUX U NIAHUPYEMbIX NPOEKMAX
semposnepeemuku 6 Kazaxcmamne, a makowce odcuoaemvix npodremax u 6vl306ax HA Nymu
pazeumusi 3moi ompaciu. B zaxniouenue denaemcs 6bi600 0 NEPCHEKMUBHOCIU U 3HAYUMOCU
pazeumust eemposnepeemuku 0 Kazaxcmana u e2o 5JKOHOMUKU 8 YeioMm.

KiroueBble cil0Ba: anbmephamuenas sHepeus, 6empodIHepeemuKd, dHepeus eempd,
60300HO6TIIEMble UCMOYHUKY, Kiumam, Kazaxcman, okpyscarowell cpedbl, yemouuugoe pasgumue

AnbTepHaTUBHAsE SHEPrUs OTHOCHUTCS K JIIOOOMY HCTOYHUKY SHEPrHMM, KOTOPBIM He
MOJIyUY€H M3 MCKONAeMOro TOIUIMBA, TAKOTO KakK yroyib, He()Th M NpUpOAHBIA ra3. MHTepec k
aJIbTEPHATUBHONW DHEPreTUKE BBIPOC B IMOCIECIHUE IOJbl IO MEPE POCTa ONACEHUH II0 MOBOAY
M3MEHEHUs KJIMMaTa, 3arpsi3HEHUS] OKPYXKAIOIIEH Cpelibl M ONPaHUYECHHBIX 3a1aCOB HCKOIIAeMOT0
TOIUIMBA. AJIbTEPHATUBHbIE HWCTOYHUKM OSHEPrUM BKJIIOYAIOT COJHEYHYIO, BETPOBYIO,
THJIPOIHEPIeTUYECKYI0, T€OTEPMAIbHYI0 SHEPTUI0 U SHEPrui0 OMoMacchl. OTH UCTOYHUKU
SHEPIUH SIBJISIFOTCSI BO30OHOBIIIEMBIMH, TO €CTh UX MOXKHO IOIOJIHATH C TEUEHUEM BPEMEHHU, U
OHHU IPAKTUYECKU HE MPOU3BOAAT BEIOPOCOB NAPHUKOBBIX I'a30B.

AJbTepHaTUBHbBIE UICTOYHUKH SHEPIUH UMEIOT MHOTO ITPEUMYIIIECTB IEPE NCKOIAEMbIM TOILTBOM.
Bo-niepBbIx, OHM BO30OHOBIIAIEMBI, TO €CTh MOT'YT CO BPEMEHEM JIOMOJHSTHCS. ITO JEIAeT UX IOCTOSHHBIM,
HeHcYepraeMbIM HCTOUHUKOM 3HEpruu. Bo-BTOpBIX, albTepHAaTUBHBIE NCTOYHUKU SHEPIUU TPaKTHU-
YeCKH HEe MPOU3BOAAT BBIOPOCOB MAPHHUKOBBIX I'a30B, TIOMOTas CMSTYUTh MOCHEICTBUS M3MEHEHUS
KIMMara. B-Tperbux, anbTepHaTHUBHbBIE MCTOYHMKU SHEPIMU MOTYT HCHOJNB30BATbCS JUISl ITUTAHUS
JIOMOB, TIPEIIPHUSTHN U 1K€ LIEJIBIX TOPOAOB, YTO CHIKAET 3aBUCUMOCTB OT MCKOIIAEMOT0 TOIUIHBA.

Hecmotps Ha npenmyIecTBa albTEpHATUBHON 3HEPIETUKH, CYLIECTBYET s/l TPYAHOCTEN NIpU
ee IIMPOKOM HCronb3oBaHMU. OJHOW W3 mpoOjeM SBISIETCS BbICOKAs HadalbHAsh CTOMMOCTb
CTPOMTEINILCTBA HH(PPACTPYKTYpPHI [UIsl aJIbTEpHATUBHBIX NCTOYHUKOB AHepruu. Harpumep, conHeunble
MIaHEJ M U BETPsIHbIE TYpOMHBI MOT'YT OBITh JOPOTMMH B ycTaHOBKe. Ellie 0/1HOI po6ieMoit sBisiercs
NPEKpAILlEHNEe HCMOJIb30BaHNUSI HEKOTOPBIX abTEPHATUBHBIX MCTOYHMKOB 3Hepruu. Hampumep,
COJIHEUHAsl DHEPTUS U DHEPTHsl BETpa JIOCTYIIHBI TOJIBKO TOIA, KOT/Ia CBETUT COJIHIIE MM JIyET BETED,
YTO 3aTpyAHSET UCIOJb30BAaHUE TOJBKO 3TUX HMCTOYHHUKOB SHEPrHU. AJBTEpHATHBHBIE MCTOUYHUKU
SHEPTMHM MOTYT PEBOJIFOIMOHM3UPOBATH CHOCOOBI IPOW3BOACTBA W TOTPEOJICHUS] SHEPrHU. OTH
VCTOYHUKH SIBIISIOTCS BO30OHOBIISIEMBIMH, ITPOM3BOASAT MaJIO WM BOOOIIE HE MPOU3BOJSAT BHIOPOCOB
IIAPHUKOBBIX Ta30B U MOT'YT UCIOJIB30BAThCS /IS IUTAHUS JIOMOB, IIPEANIPUSATAN U LIEIBIX TOPOJIOB.
XoTs CyHIECTBYIOT MPOOJIEMBbI C MX HIMPOKUM HCHOJIb30BAHHEM, TaKMe KaK BBICOKas HadalbHas
CTOMMOCTh U TiepedoH, TpPerMyIIecTBa AIbTEPHATHBHBIX HCTOYHMKOB HSHEPIUM  HAMHOI'O
nepeBelMBatoT 3arpathl. [Ipogomkas pa3BiBaTh U COBEPILIEHCTBOBATH AT TEXHOJIOTHH, Mbl MOXKEM
paborath HaJ| 6oJiee YCTOMUMBBIM OYIyIUM JUTs ce0s M Oy IyIIUX MOKOJIEHUH.

DOHeprust BeTpa - OIMH U3 MOMYJISPHBIX albTePHATUBHBIX HCTOYHUKOB SHEpPrur. OH BKITFOYAET
B ce0s1 HCTIONIb30BaHKE BETPSHBIX TYPOUH JUTS 3aXBaTa KUHETHUYECKOI SHEPTUH BETpa v MpeoOpa3oBaHus
€€ B DJIEKTPUYECTBO. DHEPIHHU BETpa TAK)KE MHOTO, U OHA MOYKET Y/IOBJIETBOPUTH 3HAUUTENBHYIO YacTh
HAIIMX SHEPreTHYECKUX MoTpedHoCcTel. BeTpsiHble TypOMHBI MOTYT OBITh YCTaHOBJICHBI HA CYILIE WM B
MOpE, ¥ KX MOJKHO UCTOJIb30BaTh [ IUTAHUSI JOMOB, MPENPUATHI U 1K€ LETbIX TOPOIOB.

Kazaxcran — orpomMHas cTpaHa ¢ OrpOMHBIM IOTEHIIMAIOM BO30OHOBIIIEMOW SHEPTUH, a
SHEprus BeTpa — OAMH M3 CAMBIX MHOIOOOEHIAIOIIMX MCTOYHUKOB YUCTOM SHEPruu [uis
yejoBeyecTBa. cTpaHa. KazaxcraH umeer OOJbIIME TEPPUTOPUU C BBHICOKOH CKOPOCTBIO BETpa,
OCOOCGHHO B IOKHBIX U 3alaJHBIX paiioHax. BeTposHepreTHdecKuil TMOTEHIMAT CTpPaHbI
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oueHuBaercs npumepHo B 50 I'BT, uTo B HECKOJBKO pa3 MPEBBHIIIAET HBIHELIHIOW OOIIYIO
MOIIHOCTb IPOU3BOJICTBA 3JIEKTPOIHEPTUH B cTpaHe. B 310ii paboTe st pacckaxy 00 0cOOEHHOCTX
pa3BUTHsI BeTpodHepreTHkU B Kazaxcrane u ee moteHnuasie Jis ycronuuBoro paspurusi| 1, 17].

OnHOl U3 raBHBIX 0COOEHHOCTEH pa3BUTHsI BeTposHepreTukH B Kaszaxcrane siBisiercs ee
ObICTpOpacTyIas ycTaHOBJIEHHast MOITHOCTh. B 2013 romy ObUia BBe/IeHA B SKCILTyaTaIHIO TICPBasi B
CTpaHe BETPOBas AIEKTPOCTAHIIHS, 00BEKT MOITHOCTHIO 45 MBT, pacnosio)xeHHBIH B F0)KHOM PETHOHE
crpanbl. C TeX MOp BETPOIHEPreTHUYECKas MOIIHOCTh CTpaHbl ObICTpO pocna, U B 2021 roxy yxe
YCTaHOBJICHA BCSI BETPOIHEPreTUUECKasi MOIIHOCTh CTPaHbl, MOIIHOCTHIO OKos10 1300 MBT. OTOT
OBICTPBIN POCT OBUT BBI3BAH TOCYIAPCTBEHHOM MOIEPKKOM, BKIIIOYAs! HAJIOTOBBIE JILIOTHI i CUCTEMY
JBIOTHBIX TapU(OB, FapaHTHPYIOLLYIO (PMKCUPOBAHHYIO LIEHY Ha SHEPTUIO BETpa.

Emre oxgHO# Ba)HON 0COOCHHOCTBIO Pa3BUTHUS BEeTpOdHepreTuku B Kazaxcrane siBisercs
IIPUBJICUEHUE MHOCTPAHHBIX MHBECTOPOB U KOMIIaHUH. HeCKoIbKO MEXIyHapOIHbIX KOMITAHHM,
B Tom umcie General Electric, Vestas u xutaiickas Sinohydro, wWHBecTHpoBalu B
BETPO3HEPreTUUECKUE IMPOEKThl B CTpaHe. DTH WHOCTPAHHbIE WHBECTULMHM IMPUHECIH OIBIT,
TEXHOJIOTUH U (pUHAaHCHUPOBaHUE, YTOObI YCKOPUTH Pa3BUTHE BETPOBOM SHEPIEeTUKU B CTPAHE.

Cexrop BerposHepreTwku Kazaxcrana Takke OTIMYaeTCs CBOEH IPUBEPKEHHOCTHIO
ycroiuuBoMy paszButuio. Crpana nojmnucana [lapuwkckoe cornarieHne o0 M3MEHEHMH KiMMara U
obszanack k 2050 roay nmpousBoauTh 50% CBOEH 31eKTpOIHEPIUY U3 BO30OHOBIISIEMBIX UCTOYHUKOB.
DHeprust BeTpa SBISICTCS KIFOUSBOM YaCThIO ATOW CTPATEryy, U CTpaHa MOCTaBUIIa TIepe] Co00i 3amauy
YBEJIMUUTH POU3BOJICTBO 3JIEKTPO3HEPIHH, YBEIIMUUTh MOILHOCTh BeTposHepreTuxu 10 3 I'Bt k 2030
romxy. Ota aMOWIMO3HAsl LIENb OTPAKAET IPUBEPKEHHOCTh CTPaHbl YCTOMYMBOMY PpasBUTHIO U
NPU3HAHUE €10 POJIM BO30OHOBIISIEMbBIX HCTOYHUKOB 3HEPIHH B JIOCTHXKEHUM 3TOM LIENH.

Hakonen, pasButue BerposHepretuku B KazaxcraHe xapakTepusyeTcsl aKLIEHTOM Ha
WHHOBAllUM W Iiepefady TexHosornd. Hama crpaHa BioXwia cpeiacTtBa B Hay4yHO-
UCCIIEIOBATEIbCKUE M ONBITHO-KOHCTPYKTOPCKME paboThl, B TOM UHCIE€ B CO3/laHUE
HCCIIEI0BATEIBCKOTO LIEHTPA BETPOIHEPTETUKU. DTOT LIEHTP MPOBOAUT UCCIEI0BaHUS B 00JaCTH
BETPOIHEPreTUUECKUX TEXHOJOTUN M TOTOBHUT CIEIUAINCTOB IO BeTposHepreTuke. Kazaxcran
TaKxke paboTaeT ¢ MEeXIyHApOJHBIMU MapTHEPaMH, B ToM uncie ¢ EBponeiickum Coro3oM, 4TOObI
MIPEIOCTABUTh CTPaHE TEXHOJIOTUH U ONBIT B 001aCTH BETPOIHEPreTHUKu[2,75].

Kazaxcran umeeT orpoMHBIN OTEHLIMAN JUIsl pAa3BUTHS BETPOIHEPTETUKH, 110 BCEH CTpaHe
IYIOT CUJIbHBIE U MTOCTOSIHHBIE BEeTpbl. OCHOBHBIMU OCOOEHHOCTSMHU Pa3BUTHS BETPOIHEPTETUKU
B Kazaxcrane sBastorcs:

1. Boicokwuii BeTpoBoi noreHuuan: Kasaxcran umeer 60I1b1110¥ BETPOBOH MOTEHIIMAN, 0COOEHHO
B FOJKHBIX U [IEHTPAJIbHBIX PallOHAX, CKOPOCTh BETPa JOCTUTAET 5,5-6,5 METPOB B CEKYHIY.

2. 'ocynapcrBenHas nojaepxka: IlpaButensctBo Kazaxcrana mocraBuio aMOUIIMO3HbIE
L[EJI1 B OTHOIIEHUH BO30OHOBIISIEMBIX HCTOUHUKOB dHEPruH, cTpeMsich kK 2030 roay npou3BOIUTh
10% »neKTpO’HEPTruu CTpaHbl M3 BO30OHOBISIEMBIX MCTOYHHUKOB. [IpaBUTENBCTBO mMpeiaraer
pa3IMyYHbIe CTUMYJIBI U1 IPUBJICYEHHUS] UHBECTULIMH, B TOM YHUCJI€ HAJIIOTOBBIE JIBTOTHI, CYOCUIUN
U JIOTIOJTHUTEINIbHBIE TAPUQBI B BETPOIHEPTETUUECKHUX MPOEKTAX.

3. uBecTuimu B pocT: 3HepreTudeckue cekropsl Kazaxcrana, MpuTOK HHOCTPaHHBIX HHBECTO-
poB yBemmuuTesi, S0 MBT Acrana B urpe ME ME Elementa Aegansye Zhoda Zhodai Josa Josa Joshada.

4. CereBasg uH(ppacTpykTypa: KazaxcraH uMeeT XOpoOLIO pa3BUTYIO 3JIEKTPUUECKYIO
UHPPACTPYKTYPY, KOTOpasi CiocoOCTBOBaIa MHTETpalluy SHEPTUHU BETPa B HAI[MOHAJIBHYIO CETh.

5. MeiictBus mo OopbOe ¢ u3MEHEHHEM KiuMara. Pa3BUTHE BETPOIHEPIeTUKH B
Kazaxcrane moangepuBaeT YCHJIUS CTPaHbI MO COKPAIEHUIO BHIOPOCOB MAapPHUKOBBIX ra3oB U
60opnrbe ¢ m3meHeHnuem kinmumara. CornacHo Ilapukckomy cornameHuro, KiuMaTuueckas Lenb
CTpaHbl COCTOUT B TOM, uT0OBI K 2030 romy COKpaTHTh BHIOPOCHI ITAPHUKOBBIX ra3oB Ha 15% mo
cpaBHEHUIO ¢ ypoBHEeM 1990 ropa.

6. Ilpo6nembr: OcHOBHBIE TpOOJIEMBbl pa3BUTUS BeTpodHepreTukn B Kazaxcrane
BKJIIOYAIOT OTCYTCTBHE OIBbITA B pa3pabOTKe KPYMHBIX BETPOBBIX IPOEKTOB, OIPaHUUYCHHYIO
JIOCTYIMHOCTh (PMHAHCHPOBAHUS U HEXBATKY KBATM(PHUIMPOBAHHON pabovel CHIIBI.
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B menom, pa3zButue BeTpoBoi dHepreTrku B Kazaxcrane mmeer OOJBIION MOTEHIMAT U
IIPEIOCTABIIACT 3HAYMUTEIbHBIE BO3MOXKHOCTH JUII HMHBECTULMH M pOCTa B  CEKTOpE
BO300HOBJISIEMBIX HCTOYHHUKOB dHEpruu[3, 77].

Berposas snepretuka B KasaxcraHe Hayala akTUBHO Pa3BUBATHCSA B IIOCIECIHHUE TOJBI.
Cornacno nanHeiM MunuctepcTBa sHepreTuku Pecnybnuku Kaszaxcran, na konen 2021 roxa,
o0111as1 yCTaHOBJIEHHAsI MOIIIHOCTb BETPOBBIX JIEKTPOCTAHLIUI B CTpaHE cocTaBisia okono 1748
MBT. D10 npumepHo 7% 0T 0011Iel yCTaHOBICHHON MOIHOCTH 3JeKTpocTaHImii B Kazaxcrane.

OpHOM W3 NpPUYMH DPA3BUTUSA BETPOdHEpreTHkM B KazaxcraHe sBiIs€TCS BBICOKUHI
NOTEHLIMAN BETPOBBIX pecypcoB. B uwactHocTH, pervonsl IlaBnomap, Atbipay, AKTIOOMHCK U
Masnrucrayckas 06s1acTh 0071aJal0T BHICOKUMH CKOPOCTSIMHU BETPA M IIUPOKUMHU ITPOCTPAHCTBAMHU
JUUISl yCTAHOBKHU BETPOAJIEKTPOCTAHIUI.

Hpyroii GpakTop, KOTOPHIH CIIOCOOCTBYET pa3BUTHIO BETpoIHepreTuku B Kazaxcrane, - 3To
HaJIMyue MOJJEPKKU CO CTOPOHBI rocynapcra. Kazaxcranckoe npaBUTENbCTBO BHEJPHUIIO MEPHI
CTUMYJIHMPOBAaHUS Pa3BUTHUSI BETPOIHEPIE€TUKH, TAKUE KaK JIBFOTHBIE KPEIUTHI, HAJOTOBBIE
KaHUKYJIbI U IPYyTrU€ MHBECTULIMOHHBIE MEXAHU3MBI.

Kpowme toro, B Kazaxcrane npoBoAsITCs POEKTHI C y4aCTUEM UHOCTPAHHBIX MHBECTOPOB,
KOTOpBIE TOMOTat0T (PMHAHCUPOBAHMIO U pealIU3allii BETPOIHEPIreTHYECKUX IIPOEKTOB.

OnHako, Hapsy € MOJ0XKUTEIbHBIMU TeHICHIMSIMHU, CYILECTBYIOT U MPOOJIEMBI, KOTOpPbIE
3aTpydHSIOT  pa3BUTHE BeTposHepreTku B Kaszaxcrane. B wacTtHocTH, OTCyTCTBHE
UHPPACTPYKTYPbl U TEXHOJIOTMYECKUX BO3MOYKHOCTEH MOI'YT HpEINSATCTBOBAaTh YCTAHOBKE M
AKCIUTyaTal[Mi BETPOIJIEKTPOCTAHIIUI B HEKOTOPBIX PETMOHAX CTPAHBI.

Taxoke, cymecTByeT npodiaemMa CoualbHOW HHTErpallui BETPOIHEPreTHYECKUX ITPOEKTOB
B OTIENbHBIX OOILIMHAX, KOTOpbIE€ MOIYT IOCTpaJaTh OT HETraTUBHBIX BO3JEHCTBUI Ha
OKPY’KaIONIYIO Cpeay M IKoJoTndeckue npobnemsi[4, 57].

B Kazaxcrane pa3BuTHe BETPO3HEPI€TUKH UMEET CBOM OCOOEHHOCTH, KOTOPbIE OTINYAOT
€ro OT APYTUX CTpaH.

1. Knumaruyeckue ycnoBusi: Kazaxcran numeer 0011b1110€ KOJIMYECTBO PalilOHOB C BICOKUM
NOTEHIMAJIOM BETPOBOM JHepruu Ojaronaps CBOEMY KOHTHHEHTAJbHOMY KJIMMary |
reorpauueckomy MoJI0KEHHIO.

2.T'ocynapcTBeHHas moajepxka: BerposHepreTuka sBIs€TCs OJAHUM U3 MPUOPUTETHBIX
HanpasieHud pa3Butus B Kaszaxcrane. IIpaBuUTenbCTBO CTpaHbl MPENOCTABISAET HAJIOTOBbIE
JBIOTHI U APYTUE MEPHI NMOAEPKKH JIJIs IPUBJICYEHNS HHBECTULMI B 3Ty OTPacib.

3. MuBectnmu: KpynHeie MexayHapogHbeie Komranuu, Takue kak General Electric u Eni,
YK€ BIIOJKWJIM 3HAUYNUTENBbHBIE CPEICTBA B IPOEKTHI BETPOIHEPreTUKHU B KazaxcraHe.

4.HoBele TexHonmoruu: B KazaxcraHe akTHBHO BHEIPSAIOTCS HOBBIE TEXHOJOTHMU IS
yiydieHus 3peKTUBHOCTH BETPOr€HEPAaTOPOB M CHUKEHUS 3aTpaT Ha X HKCIUTyaTallHIo.

5.DHepreTruecKkas HE3aBUCHUMOCTb: Pa3BuTHe BeTposHepreTuku no3possier Kasaxcrany
YMEHBIIUTh CBOIO 3aBUCHUMOCTh OT HMMIIOPTHUPOBAaHHONW SHEPrUd U TOBBICUTH CBOIO
HHEPreTHUUECKYI0 HE3aBUCUMOCTb.

6. DKonoruueckue mpenMyIecTsa: BerposHepreTrka sBIsieTcst SKOJIOTHYECKH YHCTHIM HCTOY-
HHMKOM SHEPIUH, YTO IO3BOJISIET CHU3UTH BBIOPOCHI YIJIEKHCIIOTO T'a3a M APYTHX BPEIHBIX BEIIECTB.

Kazaxcran nmeet 601611101 OTEHIIMAN 1711 pa3BUTHUS BETPOIHEPreTHKH, OJlaroaps CBOUM
KJIIMMaTHYECKUM YCIIOBUSAM, TOCYJapCTBEHHOMN MOAAEPIKKE M HATMYUIO KPYITHBIX HHBECTOPOB.

B 3akmtouenue cieayer OTMETUTD, YTO BETPOBAsi IHEPreTHKA SABISETCS OBICTpOpacTyIen
orpacipto B KaszaxcraHe, C CWIBHOH TIOCYAApCTBEHHOM NOJIEPKKOH, HWHOCTPaHHBIMHU
WHBECTUIMSMH M CWIbHBIM CTpEMJICHHEM K ycToiuuBoMy pasButuio. [loTeHuman
BETPOIHEPTETUKU CTPAHBI OTPOMEH, ¥ IIPU IMOCTOSHHBIX MHBECTULIMAX U MHHOBaLMAX Ka3zaxcran
MOJKET CTaTh KPYIHBIM MIPOKOM Ha MHPOBOM PBIHKE BETPOIHEPTETUKU. DHEPIUS BETPA MOXKET
nomoyb KaszaxcraHy CHM3UTh 3aBUCHUMOCTb OT MCKOIAEMOI'O TOIUIMBA, YMEHBUIUTh U3MEHEHUE
KJIMMAaTa 1 COCOOCTBOBATh YCTOWYMBOMY PA3BUTHIO CTPAHBI.
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KA3ZAKCTAHJA KEJI DQHEPTETUKACBIH JAMBITY EPEKIIEJIIKTEPI
Iicanaesa K.M., Axmemosa /1./1.

Maxanaoa dicen sHepeemuxacvl Kapacmelpvliaobl — anemoedi Oaiamaibl  dHepeemuKa
CanacviHOazvl ey HCbLI0AM 0amMbln Kejle Hcamyan bazeimmapoviy 0ipi. Kazaxcman JKen pecypcmapuvibiy
opacan 30p aneyemine ue Oona Omulpvin, Ocvl canamvl OeiceHoi damwvimyoa. Byn owcymvicma
Kaszaxcmanoa sicen snepeemukacuii Oamvimy epekutenikmepi Kapacmulpuliadsl. bacmankwioa anemoeei
JHcel IHEPLEMUKACHIHBIY JHCAINbL CUNAMMAMACHL, COHOAU-AK OHbIY Hezi3ei apmbIKUbLILIKIMAPbl MeH
Kemwinikmepi kenmipineen. Cooan Ketiin anemoeei ey ipi dtcei pecypcmapviHbly Oipi 601bin MaObLIAMbIH
Kazaxcmanoazet srcen pecypcmapwinviy aneyemine manoay scacanaovl. byoan api Kazaxcmanoa scen
9HEP2eMUKACHIH 0amMblmyObly He2i3el Ke3eHoepl cunammanaobl.

Kazaxcmanoaewl dicen snepeemuxacvin 3aHHAMANbIK 0A3a2a HcaHe YKIMemmiK Koaoayed
epekute Hasap ayoapwliadvl. Banamanvt sHepeemuka canacblHOAebl MeMieKemmik casicam,
COHOQU-aK CALIKMbBIK HCEHLIOIKmep, INeKMpP IHEPRUSCHIH Kenil0eHOIpiiceH cambvin aly HCoHe
backanapel CusKmovl MeMaeKemmix Koaoay memikmepi CUnammanzan.

byn  maxpipein - Kazakcmanoa — orcen  9HEpeUACHIH  NAUOAIAHYObIY — JHCAU-KYUL  MeH — 0amy
NEPCEKMUBATIAPBLIH 3epOeiieyee KamblChibl. By maksipwin 63exmi 60/bin mabbliaowl, otimkeHi Kazakcmarmoiy
HCAHAPMBLIAMBIH SHEPRUSL KO30EPIH, COHBIH IUUIHOE JHCell FHEPSUACHIH NALOANIAHY YWIH 30D aneyemi oap.

Kaszaxcmannviy oicen snepeusicoln nanoanany ywin anumapivikmail aieyemi oap, Oyn
eniMizoe dKOJI02USIbIK MA3a IHepeUust KO30epin OaMblmy YIliH HCaHa MYMKIHOIKmep auiaobl.

JKen onepeemuxacvl KazaxcmaHuwly 3HEpeMuKanivlk CeKmopblH O0amblmyobly ey
nepcnekmusavl 6agblmmapulHuly Oipi Oonbin Mabwliaovl. Anatioa, ousiy O0amyvl Oipkamap
KUblHObIKmapea man  001a0bl, COHbIY  WIHOEe  KaAPICLLIAHOLIPYObIY — Jicemicneyuliniei,
BIHMANAHOBIPY MeH pemmeyoiy MuiMoi memikmepiHiy OOAMAybl JHCoHe Jicel  INeKMmp
CMAHYUANAPBIH CANy0d madicipubeniy 60amaybi.

Byn maxvipvin Kazaxcmanoaevl dcen dHepeUACbIHbIY daeyemin 3epmmeyoi, agblmoazsl
aHcobanapovl 3epmmeyoi, yKimem cascamvii maioayovl, IKOHOMUKAILIK ecenmeynep Heypeizyoi
JHCIHE JHCell IHEePIUACHLIH NAUOANAHYObIH YHEePLeMUKALbIK NAUOACLIH Oazanayosbl manan emeoi.

Kazakcmanoa swcen sHepeemuracbii 0amvimy epekuenikmepin 3epoeiey ocbl Calambly MYpaKmbl
oamybvita scane KazakcmarHbiy uemenoik OmvlH JcemKizinimoepine mayenoinicin 00aH api memeroemyze
bIKNA ememin muimoi Cmpame2usiiap MeH Kooay Wapaiapbli a3ipieyee KomeKmece audobl.

Conoaii-ax, ocymvicma Kazaxcmanoazer oicen dHepeemuKacviibly AbIMOARbL HCIHE
HCOCNAPAAHRAH  HCODANAPLI, COHOAU-AK OCbl  CANAHbL  OAMBIMY  JHCONBIHOARLL  KYMINemiH
npobnemanap MeH CulH-Kamepiep mypanvl Oepekmep Keamipinedi. Kopvimwvinowiiail Keie,
Kaszakcman — men  OHblY ~ OKOHOMUKACHLL  YWIiH — JHCel  DHEPeeMmuKacbl — OdMblmyOblH
NepcneKmueaIblLIblebl MeH MAKbI30bLIbIEbI MYPAIbl KOPLIMbIHObL HCACANAODL.

Kinr ce3nep: Oanamanst sHepeus, oJicen  dHEPeMUKACHI,  JHCel  IHEPSUACHI,
JAHCanapmuliamovli Ke30ep, kiumam, Kazaxcman, kopuiagan opma, OpHbIKmMsl 0amy
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FEATURES OF WIND ENERGY DEVELOPMENT IN KAZAKHSTAN
Zh.M. Dzhanaeva, D.D. Akhmetova

The article discusses wind energy — one of the fastest growing areas in the field of
alternative energy in the world. Kazakhstan, having a huge potential of wind resources, is actively
developing this industry. This paper discusses the features of the development of wind power in
Kazakhstan. Initially, the general characteristics of wind energy in the world, as well as its main
advantages and disadvantages, are given. Then there is an analysis of the potential of wind
resources in Kazakhstan, which is one of the largest in the world. The main stages of wind energy
development in Kazakhstan are described below.

Particular attention is paid to the legislative framework and government support for wind
energy in Kazakhstan. It describes the state policy in the field of alternative energy, as well as
mechanisms of state support, such as tax incentives, guaranteed purchase of electricity and others.

This topic relates to the study of the state and prospects for the development of the use of
wind energy in Kazakhstan. This topic is relevant, as Kazakhstan has a huge potential for the use
of renewable energy sources, including wind energy.

Kazakhstan has a significant potential for the use of wind energy, which opens up new
opportunities for the development of environmentally friendly energy sources in the country.

Wind energy is one of the most promising areas of development of the energy sector in
Kazakhstan. However, its development faces a number of difficulties, including lack of funding,
lack of effective incentive and regulatory mechanisms, as well as lack of experience in the
construction of wind power plants.

This topic requires a study of the potential of wind energy in Kazakhstan, a study of current
projects, an analysis of government policy, economic calculations and an assessment of the energy
benefits of using wind energy.

Studying the specifics of the development of wind power in Kazakhstan can help develop
effective strategies and support measures that will contribute to the sustainable development of
this industry and further reduce Kazakhstan's dependence on foreign fuel supplies.

The paper also provides data on current and planned wind energy projects in Kazakhstan,
as well as expected problems and challenges in the development of this industry. In conclusion,
the conclusion is made about the prospects and importance of the development of wind energy for
Kazakhstan and its economy as a whole.

Key words: alternative energy, wind power, wind energy, renewable sources, climate,
Kazakhstan, environment, sustainable development
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JAVA TIVNIIHAE BEB-KOCBIMIIIAJIAP K¥PYT'A APHAJITAH
INVIAT®OPMAJIAPT'A LIOJTY

Enenbepeenosa A.Y., Aouxernos E.

Maxanaoa Web-kocvimwanapowl a3ipneyoe xasicem oonramein Java niamghopmanap
aHcaunvl aknapam xapacmuipuliaovl. HAenu, Java Enterprise Edition naamgopmacvina, Apache
Tomcat sncane Eclipse Java asipneyine bazeimmangan a3ipiey opmaniapbina mokmanobiy.

Java mininoezi 6eO-Kocvlmwia — OYn KIUEHMKe Kbl3Mem KOpCemy HCYMbiCbIHbIH
npuHyunine Heeizoeneer apHativl bazoaparama. Beb-kocvimwaoa kiuenm kemekwi ymuiumanap
apKwlIbl 6eO-cepsepmeH apekemmeceoi.

Kiar ce3nep: Java, Java EE, Jakarta EE, Tomcat, ROOT 6ymacei.
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Kazipri yakpiTTa Oarmapinamanay Web-KoChIMIIamapasl 93ipiieyre KoHE OJapibl
KOJITAHBICTaFbl OarapiaMaiblK KaMTaMachl3 €TYMEH, KOPIOPATHUBTIK JEpPEeKTep Oa3achIMEH,
TeJIeM JKYHelepiMeH, 13/1ey )KyhenepiMeH, )KYMBIC YPIici )KyHenepiMeH )KoHe JepeKTepal OISy i
aBTOMAaTTaHABIPYMEH OIpiKTipyre Kemrynae. Java Garmapiamanay TUIl MEH OHBIH HeETi3iHIe Sun
Microsystems >kacaraH TEXHOJOTHsIIAP OChI MAKCATTapFa €H KOJIAWJIbI.

Java TiTiHIH 0acThI apTHIKIIBUIBIFBI - Java KOChIMILIAJIAPBIHBIH TACHIMAIAHYbI )KOHE OJIap IbIH
MacmraOTanysl. SlFHu, OargapiaMaHbIH Ke3 KEeNreH anmaparThlK IUatgopMania, OINepanusuibIK
XKyiieze skoHe Java KOJIIalThIH Ke3 KEJITeH KYPhUIFbIIa )KYMBIC iCTey MYMKIHITIHIE.

Makana »xa3ymarbl MaKcaThIMbI3 CTYIOEHTTEepAiH Java Oarmapiamarnay TUTI HETi3iHAE
3amMaHayd OarjapiamMaliblK ©HIMJIEPMEH JKYMBIC iCT€Yy JaFJbUIaphlH KaibllTacTeipy. Java EE
Hemece Java Enterprise Edition — Java TiniHIe KoCIMOpbIH KoJMAaHOANApbIH KYpyFa apHaJFaH
miatdopma. EH anapiMeH, Oyl BeO-KochIMIIIaap MeH BeO-KbI3MeTTepAiH canackl. Java EE API
KUBIHTHIFBIHAH KOHE OPBIHIANY OPTAChIHAH TYPAJIbl.

Keii6ip API untepdeticrepi:

- Java Servlets. Cepmierrep — mnaiijanaHylIbUIapIbIH CYPAHBICTAPBIH OHACUTIH JKOHE
OHJICY HOTHKECIH KiOepeTiH apHalbl MOAYJbIEP.

- JavaServer Pages (JSP). Comnpmaii-ak cypaynapabl OHICHTIH CepBep >KaFbIHJAFbI
Moynbaep. YiakeH HTML ma3myHbIH xkacay yuri naiganst. [LsraabFeHga, onap Java KosiMeH
kubuTbicaThiH HTML/JavaScript/CSS kozst 6ap 6errep.

- Enterprise JavaBeans (EJB) — Ou3Hec JIOTHKAChIH CAKTaUThIH KiacTap.

- Contexts and Dependency Injection (CDI) 6acka o0bekTiziepre TOyeIAUTKTEP/Il SHT13Y
KoHe 0acKapy MeXaHH3MiH KaMTaMachl3 eTeIi.

- JSON Processing (JSON-P) Java Tinirme JSON sxomaapbIMeH )YMBIC icTeyre MyMKIHITK Oepeti

- JSON Binding (JSON-B) JSON oaiisibia Java o0beKTiIepiHEe cepusiiay KOHE CepHsIaH
IIBIFAPY YIIH (YHKIIMOHATIBUTBIKTH KAMTAMAChI3 €TE/I.

- WebSocket Java konnan6anapsina WebSocket OipikTipyre MyMKiHIIK 6epei.

- Java Message Service (JMS) — eki HeMece o/1aH J1a Kol KITHSHTTep apachiHia xabapiama
x10epyre apHanraH API.

- Security API - Java konmaHOamapbIHAaFbl KayilCi3diK TarchlpMaiapblH CTaHIApTTAy
XKoHe eHuineTy yuiH APL

- Java API for RESTful Web Services (JAX-RS) - konnan6anapaa REST apxurekTypachia
KoJigaHyra apHairaH APL

- JavaServer Faces (JSF) cepBep karpiHIa maiigananymsl HHTEpQEHCiH Kacay
MYMKIHJIT1H Oepei.

byn sxone 6acka na API untepdeiicrepi ic xky3inae Java EE nen atamatelH HopceH1
Kypaiinel. Tarel Oip Spring TexHONMOTHUsACH Java Be0-93ipiey opTachlHIa TaHbIMAll €KeHIH aTarl
oTkeH xoH. Spring Framework Java EE Geuiri emec »oHe oHBI Java BeO-KOCHIMINIATaphIH KYPYyFa
Oanama ToclI peTiH/e maigjananyFa 601abl.

Java EE-nig nmamy TapuxsiHa TOKTamateiH Ooncak, Java EE-aig Oacraymbicer 1998
KBIIBIH MaMbIpbiHaa 6actanran JPE xobacet 60mabl. A 1999 Kblmbl jKeNTOKCaHAa CEPBIETTED,
JSP, EJB, JMS cuskrel komnoHneHTTepai OipiktipeTin Enterprise Java Platform (J2EE 1.2)
mbFapbulael. 2006 KplIbl S-HycKaHblH 1IbIFybIMeH onl Java Enterprise Edition (JEE) nmen
e3reptinal. Coman Gepi miuaTgopMaHbIH KaHa HYCKaIapbl Mep3iMil Typ/ie mbiFapbuiaabl. COHFbI
arbIMJIaFbl HYCKAch - Java EE 8 2017 sxpuiibIH KbIPKYHET1H e MIBIFApPBIIIbL.

2017 xwutel aTdOpMaHBIH AaMybIHIA KaHa ke3eH Oonael: Oracle Java EE o3ipneyin
6akputay el Eclipse Foundation-ka 6epai. A 2018 sxbuiasiy coyipinae Java EE ataysr Jakarta EE
OOJIBIN ©3TePTiIIL.

2022 xeuabiH 22 Kelpkyierinae bproccenbae Eclipse Foundation yiisiMpacTeipran
xymbic ToObI Jakarta EE 10 mumardgopMachiHbIH HIBIFApBUIBIMBIH Kapusitanbl. Jakarta EE 10
KAHAPTHUIFAH, KEHUIIETUITEH KOHE KEHT Java OYITTHIK KOoMAaHOaTapelH KYPY MYMKIHIKTEPiH
ycbiHaael. [Tnatdopmanbiy pecmu caiiter https://jakarta.ee/.
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Java EE-men xympic ictey yiuin 6i3re a3ipniey opracs! Hemece IDE kaxert. KocinopsiHusig Java
azipieyiHe OarbITTasFaH opTypii a3ipiiey opranapbl 6ap. by IntelliJ IDEA, NetBeans xone Eclipse.
Byn sxarmaiina nopicte 613 HerizineH Eclipse-Ti KoimaHaMbI3, ©UTKEHI OJT TETIH KHE OT€ KeH TapaJiFaH.

Annpiven, https://www.eclipse.org/downloads/ caiiteinan TaOyra OomateiH Eclipse
OafrapiaMachIHBIH COHFbI HYCKAChIH OpHATaMBbI3.

Conpaii-ak, Apache Tomcat opHaTy kepek Oomaapl. Tomcat — OyJ1 cepBieTTEpIiH BEO-
KoHTelHepi xoHe JSP, Servlets sxone 1.0. cusakTsl Java EE TeXHONOTUSIApBIHBIH ayKbIMBIMEH
JKYMBIC icTeyre apHainrad. Tomcat BeO-cepBep Jel Te aTailabl.

Tomcat opHaTy YIIIiH )KYKTeM airy OeTiHIET1 OChl KOHTCHHEPIiH pecMHU BeO-caliThIHA OTIHI3
- https://tomcat.apache.org/download-90.cgi by Getre 6i3 )yKTen any/blH opTYPJIi HYCKaTapbIH
Kepe ajlaMbl3: apXUBTEH HIBIFAPY YIIiH XKETKUIIKTI apXHUB TYpPiHAEC HEMECE OPHATYIIBI PETIHAE.

Tomcat >xyMbIC icTem TypraHbiHA Ke3 >keTkizemiz. Oun ymriH http://localhost:8081
aapeciuzeri Opaysep *oJbIHa XKYyTiHeHik. Erep 6apibik Tomcat oOpHATBUTBIT, IYPHIC iICKE KOCHLICA,
Opaysep/ie CTaHIapTThl Ma3MYH/IbI kepeMmis (1-cyper):

| Google | ) fxarap |(5) Jakarta | [ Pycoes Ap x M

har

™ | @ Cwamnc| =] Mouce | (<] Moura
.

& G (D localhest8081

Home Documentation Configuration Examples Wiki Mailing Lists

Apache Tomcat/9.0.71 ! APACHE
{ If you're seeing this, you've successfully installed Tomcat. Congratulations!

Recommended Reading: L

Security Considerations How-To |

Manager Application How-To L

Clustering/Session Replication How-To U

Cypert 1. Apache Tomcat-TbIH COTTI OpHATBUIFAHBIFBIH KOPCETETIH TEpe3e

Apache Tomcat-Tel opHaTKaHHaH KeiiiH KaTTel auckigeri Apache Tomcat OymacbiHaH
Oipkarap ¢aitigap MeH 6ymanap el Taba anacei3 (2-cyper).

M Tomcat 9.0

@& Cospats v

% Tnastan AL ] Tun Pasuiep
> @ Axeinbexos— flay B bin 7 :57 Tanka c aiuiania
I conf 7 Manka < aiuanm
B Posoumicion 4 MRIB 7 Manka c pannam

&L 2arpyzxn N logs 7. 7 Mana c daitnamn

B remp. 7. ;57 Manka c daitnamm

B Noxymerites

I Vhospaxerun 4 BB webapps E Mana ¢ daknamn

I work 7. 7 Manka ¢ dainamm
I LICENSE .01 Paiin
W noTicE X aiin
W obpasew creraa
W RELEASE NOTES
Il Projects
Bl tomcat X ®aitn *ICO"

Uninstall . Mpnnoxetine
B 5107 comnbioTep.

> BN Cemn

Cypert 2. Tomcat 6ymacel

Onparel HET13r1 KaTalorTap:

- bin Gymachr: opTYpJIi CKpUIITEP/Ii CAaKTaM/IbI, aTall alTKAH/Ia ICKE KOCY, KaiTa )KYKTeY KoHE T.0.

- conf Oymacel: koHpurypauus QaingapblH CaKTalIbl, OJIAPJBIH €H MaHBI3IBICHI
KOH(UTypalMsSHbIH HET13r1 O6JiriH aHbIKTalThIH server.xml ¢aiinbel 601611 TaObUIa b

- logs Gymacsr: mor-aitgapapl cakTayra apHajFaH 9JIeTKi OyMma.
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- webapps Oymachr: Kongan6a aiinmgapsl cakranaTeiH Oyma.
Ocpunaitiia,  Oapnblk  KonjmanOa — daiimmapel  webapps  OymacbiHa — (3-cyper)
opHanacTeIpeiIaibl. OpHATHUIFAaHHAH KeHiH OHAA OipHeIe CTaHAapPTThI OyManapabl KepeMmis:
B webapps

® Cospams ~ N CopraposaTs ~ = Npocwerpets ¥

& 3 v 4+ B« Program Files (x86) > Apache Software Foundation » Tomcat9.0 > webapps > v G

ﬁ [naexan Whan - [lata vameneHmA Tan Pasmep
> @ Axeinbekos — My M docs 07.02.2023 11:57 Manka ¢ daitnamm
1 manager 07.02.2023 11:57 Manka ¢ daitnammn

B Pabouwii cron # I roOT 07.02.2023 11:57 Manka ¢ daitnasm

i 3arpyskn »

Cyper 3. Webapps Oymacbl

Mynnarer Herisri 6yma - ROOT o6ymacel. ConsiMen, http://localhost:8081 anpecinmeri
Opayzep/ie KepeTiH OapiblK Ma3MyH Oocbl OyMazaarsl dailigapabl KepceTesi.

Meicanel, webapps KaTaJloTbIHAA test Jienm arajaThlH jkKaHa Oyma KypadbIK. Opi Kapaii,
KATThI TUCKiJe cakTanFaH html Ky>kaTeIMbI3IbI test OymachiHa Kemripemi3 (4-cyper).

W test

® cospam ~ M. Copruposams ¥

LI T .« Apache Software Foundation > Tomcat9.0 » webapps > test v (¢}

& Trasias Vwa Jlata vomerierms Paswep
> b Axsieros — | B doc 07.02.2023 124 Manka ¢ daiinamm
Wimage 3 Manka ¢ gainam
B Pabounii cra W indes files Mania ¢ paiinann

L 3appen # || Wvideo Marnka c aiiramn

B foquems # @ index ; Chrome HTML Do...

B Visobpaxeny #

Cyper 4. Test OyMacbIHBIH Ma3MYHBI

Oceiman keitin 0i3 Oy daira Opaysepaeri http://localhost:8081/test/index.htm axpeci
OolibIHIIIa KO JKeTKi3e anambl3. SIFHu, O6aceinaa localhost anpeci kepcerineni, cogan KeiiH MopT
HeMipi (Oyn >xarmaiina 8081), coman keifin test Oyma aThl, comad KediH Qaitn araysl index.htm
kepcerineai (5-cyper).

T st

1
P ASP Co
<l HTML=>

Cyper 5. index.htm ¢aiineiabeiH nHTEpdEiic
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Atita kery kepek, ROOT Oymaceinaarsl Qaiingapra KaTblHacy Ke3iHjae 0izre Oyma aThiH
KepceTy kepek emec. Mpicaisl, index.htm ¢aiiasin ROOT 6ymaceina kemripeiiik. ConaH KeliH 013
Oy daitnira http://localhost:8081/index.htm apKpIIBI KO )KETKi3e anambi3 (6-cyper).

Thosezep exi rypre Goriaea

T Css

ent
e e o et b et w‘v’@%{"‘,\sp Co

s i oo I - HTMLE >

Cypet 6. ROOT 6ymacbina kemripinres index.htm daiinsr

Onenki 6oitbHIa ROOT OymMackiHIa Keibip aHbIKTaMaTbIK Ma3MyH Oap ekeHiHe KapaMacTaH,
OCBI MAa3MYHHBIH OapJIBIFBIH OIITIPIIT, KOJIIAaHOAMBI3/IBIH (haiiiIapbiH OChl OyMara OpHAIACTHIPA AJTAMBI3.
Aran, ROOT OymachIH TONBIK MaiianaHa agaMel3. OAeTTe OipHelle KoigaHOamapMeH KyMBIC 1cTey
Kepek 0oJaIpl, oJ1 YIIiH webapps KaTaJlorbIHa 0eiek OyMa yKacaraH JTyphIC.

Enni  Eclipse-tin  Tomcat-mieH HMHTErpanuschiH  KapacTeipaiiblk. Apache Tomcat
KOCBIMITIAJIapbl OPHAJIACTHIPY YIIIH BIHFAWIIbL. Amaiifa, 013 enuey yuin Eclipse-Ti KonnaHnambI3.
Coiikecinie, Eclipse-ti Tomcat-nien xanait OipikTipyre 0osaabl JereH cypak TybIHIai el Ocbl
CYPAaKThl KapacThIPAMBIK.

Anppiven, Eclipse icke KocambI3 jkoHE KbI3MeTTep TakKrackl apkbuibl Apache Tomcat
KBI3METIH TOKTaTaMbI3, €rep OJ JKYMBIC iCTe Typca.

riEig | n@Eit3a e

@ Welcome

Eclipse IDE for Enterprise Java and Web Develo

Java EE

@. Review IDE configuration settings mj Overview

Review the IDE's most fiercely contested preferences Get an overview ¢

Cyper 7. Java EE nyHkTi

Con xakrarsl Java EE mnyHnkriH Oacambi3 (7-cypeT). AIIbUIFaH Tepe3eHiH TOMEHT1
JKarbIHJIaFbI Servers KOWBIHABICHIHA OTIM, cepBep Il KOCY YIIH citTeMeHi 6acambi3 (8-cyper).
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There are no projects in Th_ere S act\'\.re Deve|0 [}
\r(\urwnrk_;pacg: editor that provides an

To add a project: outline.

o Create o Maven

"= project

e Create a Java EE
EAR project "

n Create a Dynamic vDVer\.’iew of
Web project

& Cre_aj:e an EIB
project
Create a

ﬁ Connector
project
Create a Java EE

i icati ie e e e T o S e e |

B! application dlient || FoEeversara avalablel Cick TR Ik I Cre st e Serverl

project

B Markers" [l Proper.| #% Servers = (KB Data S [ Snipp--

Create a
#8 deployable web

& Import existing projects @ Sheie e

Find out what is ne

Trammrk nuictinn Crlinea mendnebe Framm tha Slaosbans

Cyper 8. Servers KOWBIHIBICHI

Ocblian KeiliH »kaHa cepBepAl Kocy Tepeseci amblianel. bypsin Apache Tomcat 9.0
HYCKAChIH OpPHATKAHJIBIKTaH, 9-CypeTTeriieil Ti3IMHEH COoWKec ITYHKTTI Tabambl3 (HeMece
KOMIIbIOTEp/I€ OpHaThlUIFaH Tomcat HyCKachlHa COMKeC MyHKTTI).

.S

Define a New Server

Publishes and runs J2EE and Java EE Web projects and server configurations to a local
Tomcat server.

- L]
Server's host name: localhost

Senver name: Tomcat v9.0 Server at localhost

Cyper 9. Apache Tomcat 9.0 Tagnay

Keneci Tepesene cepmepre KOCBUIBIMABI KOH(Urypauusiay ycelHbLIaabl. Sruu, 10-
cyperrerineii Tomcat opHaTbulFaH Oymara KOJIbl KepceTy Kepek (0i3miH >karmaiga Oyl
«C:\Program Files\Apache Software Foundation\Tomcat 9.0" 6ymacsr)
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25

Tomcat Server

Specify the installation directory

MName:

Apache Tomcat v9.0

Tomcat installation directory:

C:\Program Files (x86)\Apache Software Foundation\Tomcat 9.0

apache-tomcat-9 .65 | Download and Install... |
JRE:

Workbench default JRE “||  Installed JREs... |

Cypert 10. Tomcat opHaTbuFan OymMaHbl TaHAAY

XKonner 6eprennen keiiin Finish 6ateipmacein 6acambi3. Erep 6opi myphic opbIHaaica,
Eclipse Apache Tomcat-nien Oipikripineni. Tuiciniie, 0i3 KOHTeiHepai Oackapa anaMbi3, aTan
aiiTkanza, oHbl Tikenen Eclipse apkputbl icke Kocsll (11-cyper), opHara amambi3.

[yt the sample

Import existing projects @ dhans e

e Find out what is ne

Cyper 11. Apache Tomcat-TbI icke Kocy

byn makanama BeO-KOCHIMINIAa KypyFa apHaifaH IuiaTdopManapasl Kajdai mnaimpanany
KepekTiriH kepcerTik. biz Java EE-niH mamy TapuxsiHa TokTannblk, Eclipse-tiH Tomcat-nen
WHTETPAIMACHIH KapacThIPABIK. Bi3NiH MakaliaMbl3 BeO-KOCBIMINIA KypylIbUIapra a3 na Oolica
KOMETIH TUTI3€l JeT€H OHIaMBbI3.

O/IEBUETTEP:

1. Paul J. Deitel, Harvey Deitel. Java How to Program (early objects), 9th Edition, 2012

2. https://opennet.ru/57814-jakarta

3. https://www.eclipse.org/

OB30P IVIAT®OPM JIJIS1 CO3JAHUS BEB-IPUJIOKEHUHN HA JAVA
Enenbepeenosa A.Y., Aouxernos E.

B cmamve coodepocumcs ungpopmayusi o naamegpopmax Java, HeodOXooumvix 0
paspabomku éed-npunodxcenuti. To ecmv mvl cocpedomouunucy na niamgopme Java Enterprise
Edition, cpedax paspabomku Apache Tomcat u Eclipse Java.

Beb-npunosicenue Java — smo nonv3osamenbckoe Npunodxicetue, 0CHO8AHHOe Ha NPUHYUNe
00CYHCUBAHUS KIUEHMO8. B 6e6-npunoscenuu kiuenm e3aumooeticmayem ¢ 6eb-cepeepom uepes
8CnomozamenvHvle YIMuIumal.

KaroueBble caosa: Java, Java EE, Jakarta EE, Tomcat, nanka ROOT.
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OVERVIEW PLATFORM FOR CREATING WEB-APPLICATIONS IN JAVA
A.U. Yelepbergenova, E. Adikenov

This article provides information about the Java platforms required to develop web
applications. That is, we focused on the Java Enterprise Edition platform, the Apache Tomcat and
Eclipse Java development environments.

A Java web application is a user application based on the principle of customer service. In
a web application, the client interacts with the web server through helper utilities.

Key words: Java, Java EE, Jakarta EE, Tomcat, folder ROOT

UDC51.71 10.53355/ZHU.2023.107.2.011

PREREQUISITES FOR DETERMINING INTELLECTUAL ABILITY OF FUTURE
MATHEMATICS TEACHERS

K. Zabieva, G. Kasteyeva

In the article, the formation of an individual in accordance with the requirements of
modern education, social and economic needs of society is one of the current issues. The main
goal of the higher educational institution is to provide quality education and search for new ways.
Analyzing the prerequisites for determining the intellectual ability of future mathematics teachers.

Acts as a necessary condition for full, high-quality and effective mastering of mathematical
knowledge, thereby determining the orientation of the student's personality to the cognitive subject and
his educational-cognitive activity and professional orientation; on the other hand, the development of
students' mathematical abilities is possible only when the process of teaching mathematics is created
taking into account the specific psychological, pedagogical and methodological conditions that act as
necessary factors aimed at the development of mathematical abilities.

Key words: Ability, intelligence, mathematical ability, talent, talent, cognitive, inductive, deductive.

In this context, the main goal of the national project "Intellectual nation - 2020" is to
transform the state into a competitive Kazakhstan based on the education of Kazakhstanis to a new
situation and the enrichment of human capital [1].

In this regard, we, future teachers, considered it appropriate to conduct a study of the
psychological- pedagogical prerequisites of the intellectual ability of today's educators, analyzing
the relationship between the concepts in Figure 1 below.

Intelligence

concept
Human ' The concept of Mathematical
intelligence ability ability
Pedagogical
abilities

Figure 1. Direction of research work
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The above concepts have been given various descriptions in the scientific literature.

The concept of "intelligence™ became popular at the beginning of the 20th century, and the
first data appeared. In addition, many psychologists began to talk about the impossibility of
comparing people’s intelligence only numerically [2].

The concept of abilities. Abilities are a set of innate anatomical-physiological and
established regulatory properties that determine the mental capabilities of a person in various
activities [3].

The concept of ability can also be seen in a set of concepts that are expressed in three ways,
which are described in Figure 2.

@

gifted ‘

talent genius ‘

%hé\
concept |

{
J

Figure 2. The concept of ability

1. Talent is a high ability manifested in a specific activity.

2. Talent is a set of abilities that ensure success in a certain field of activity.

3. Genius is the highest level of abilities included in epoch-making achievements.

So, according to their nature, we divide abilities into two types, i.e. natural and developed,
division of abilities: Natural (ordinary) and developed (special).

Kazakh scientists: B.B. Baimukhanov, L.T. Iskakova, D. Rakhimbek, K.G. Kozhabaev,
A.E.Abylkasymova, A. Bidosov, S.M. Seitova, A.K. Kagazbaeva, E.Y. Bidaybekov, B. D. Sydykhov,
T. O. Balykbaev, S. K. Kenesbaev, A. N. Nugysova, O. S. Satybaldiev, S. E. Chaklikova.

Materials and research methods. Depending on the purpose of the study, we have presented
the relationship of the types of abilities with intellectual ability in the following figure 3:

P
1 2 3 4 5 6 7
— Vi 4 & 4 . 4 y g x | / /
\ ] — —— b P S - / o | -

Figure 3. Types of abilities

1. Cognitive ability is a set of thought processes in the human brain that are necessary for
the correct perception of information and decision-making. The brain's ability to think, plan, and
remember data are some of the intellectual functions known as cognition.

2. Organizational abilities are abilities related to the organization of any business and the
joint actions of people aimed at its implementation. Organizational ability of a person is related to
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the ability to organize any business, especially when it requires the coordinated, joint work of
many people for its successful execution.

3. Intellectual ability is the ability to perform not one, but many activities. Intellectual
abilities are memory, perception, imagination, thinking, speech, attention.

4. Pedagogical ability is a set of personal psychological characteristics of a teacher that
meets the requirements of pedagogical activity and determines success in mastering this activity.

5. Mathematical ability is the ability to create new models that do not repeat the standard
algorithms taught in school.

6. Inductive ability is ... the ability to see an effective solution and its subsequent
application, the ability to find a solution to a problem in the direction of “general to individual”
movement in problem solving.

7. Deductive ability is logical thinking. A conclusion about a situation or an object is made
on the basis of detailed research and careful analysis.

Since the goal and objectives of our research are to develop the intellectual ability of
mathematics teachers, we decided to focus on intellectual ability and pedagogical ability. In the
figure below, we divide intellectual ability into general and special (Figure 4).

Intellectual Ability

General Special

— L

Learning Creativity Theoretical Practical

Figure 4. General and special high intellectual abilities

General abilities include those that determine a person's achievements in various activities.
These include, for example, intelligence, subtlety and precision of hand movements, developed
memory, perfect speech and others.

Special abilities determine the success of a person in certain types of activities, for its
implementation, special types of aptitudes and their development are needed. These abilities
include mathematical, musical, linguistic, technical, literary, artistic, creative sports and many
others. General and special abilities go hand in hand, complementing and enriching each other.

Learning and creative abilities differ from each other, because the first one determines
the success of teaching and upbringing, the acquisition of knowledge, skills, and the formation
of personal qualities, and the second one is the creation of objects of material and spiritual
culture, the generation of new ideas, in a word, personal creativity in various spheres of human
activity. creativity.

Theoretical and practical abilities are different, because the first determines a person's
inclination to abstract-theoretical reflection, and the second to concrete, practical actions.

In the structure of an individual, not individual abilities are important, but their complexes,
which fully meet the requirements of broad activities.

Russian psychologist V.A. Krutetsky offers the following definition of special abilities:
"special abilities (mathematical) are individual psychological features (primarily features of
mental activity) that meet the requirements of learning mathematical activity and are equal to
others in the subject of learning mathematics as determines the success of creative learning, in
particular, relatively quick, easy and deep learning of knowledge and skills in the field of
mathematics” [4].
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In order to reveal the meaning of mathematical abilities, V.A. Krutetsky divided them into
two groups depending on the properties of mathematical abilities, which is shown in Figure 5:

Properties of
mathematical abilities

"mathematical

mind".

( properties of the )
traits

general personality ‘

Figure 5. Properties of mathematical ability

According to V. A. Krutetskyi's research, the first includes properties of mathematical abilities
such as purposefulness, passion for mathematics, "special love for mathematical symbols".

Secondly, a kind of love for generalization, ""seeing common things in different phenomena”,
"establishing the connection of heterogeneous phenomena”, "being able to see the main essence of the
problem”, "the ability to come from the individual to the general”. Logic of thinking, logical
consequences typical of mathematicians, accuracy, clarity of thinking, "need to search for the most
elegant solution™, rich imagination, "ability to think and let go of many links of thought”, “tendency to
perform formal operations according to certain rules characteristic of school age" [4] .

Since our research is aimed at developing the intellectual ability of mathematics
teachers, the relationship between mathematical ability and intellectual ability is shown in the
following figure 6.

Communication of
mathematical abilities

Figure 6. Relationship of mathematical ability

In our understanding, in order to successfully master mathematics, a person must have the
following skills:

1. Inductive ability (6-1A).

2. Deductive ability (7-DA).

Therefore, if we describe Figure 6 in mathematical language, inductive and deductive
ability is a subset of the formation of mathematical ability (5-MA), and it is a subset of pedagogical
ability (4-PA), pedagogical ability is a subset of intellectual ability (3-1A), which e showed it using
a Euler -Venn diagram (Figure 7).
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Figure 7. Established type of intellectual abilities

In our opinion, such requirements include the following (Table 1):
Table 1
Requirements for developing mathematical abilities

Description of requirements

The necessary qualitative level of training of a mathematics teacher can be described as a
creative, dedicated specialist who tries to transfer his knowledge and teaching methods and
technologies to students, who knows his subject well,

The teacher should have a tendency to pedagogic activity, developed mathematical abilities,
should be ready for any activity and interaction on a subjective basis, and also should be able to
interact and involve the student in learning-cognitive activity as a subject of self-development;

To arm students with general ways of learning activities, which will act as a method of
acquiring new knowledge, organizing their own activities in the future, which will also develop
the following skills of students: the ability to understand and determine the goals of tasks; the
accuracy of the thought expressed; use of reference publications; work with tables and text, etc.
b;

The role of independent work should increase in lessons. Students should be allowed complete
independence in choosing decision-making methods that lead to originality and independence of
thinking. When doing homework, the student should look for new solutions;

Therefore, working with parents, you can advise them when monitoring homework, ask your
children about problems, hypotheses, discoveries, you can teach different types of intellectual
activity, such as formulating conclusions;

The content of the studied material and the features of teaching methods have a significant
impact on the development of students and the formation of their abilities. Therefore, it is
necessary to use methods that stimulate students' cognitive activity: the teacher should diversify
his methodology using cognitive games, learning discussions, entertainment situations, and
cognitive novelty. Abilities are independent of the learner's activity and can never develop
without their own efforts;

To encourage all students to respond : it is necessary to help individual students to choose a
creative solution to a learning task and to provide assistance in solving it; it is necessary to use a
differentiated approach, taking into account individual abilities;

Organizing the collective and creative activities of students, the teacher should ensure the organization
of group forms of learning activities, where students determine the conditions for joint performance of
the task, choose a decision-making method, discuss the results, that is, learn to organize joint activities
in groups, organize mutual checks. In this way, responsibility for the creative achievements of all
members of the team is formed, friendly mutual assistance is encouraged;

Evaluate students' creative achievements by praising, criticizing, approving them, and
involving them in the monitoring and evaluation process.
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As a result, students develop the ability to generalize mathematical material, isolate the
most important, find commonalities in various examples and problems, shorten the thinking
process, think about unknown structures, logical thinking, the desire for simplicity, clarity,
economy and rationality of solutions.

Conditions for the development of students' intellectual abilities in mathematics lessons
(Figure 8) :

The development of intellectual Encouragement to develop mental play, to increase
abilities in the lesson of > creative activity
mathematics l l
Training in Free thinking,
communication and speak freely in public
collective action
|
v
Ability to listen to
others

Figure 8. Development of intellectual abilities in mathematics class

In order to determine the psychological-pedagogical preconditions of teachers' intellectual
ability, we compared and analyzed various definitions and researches given by scientists-
researchers on the concept of intelligence, ability, intellectual, pedagogical ability and their
development. Similarly, we considered mathematical ability and factors in its development.

In conclusion, we determined the psychological and pedagogical prerequisites for the development
of the intellectual ability of teachers in the following order and came to the following conclusion:

— we showed the need for the development of the teacher’s intellectual ability of the types
of intelligence;

— we defined the types of abilities (cognitive, organizational, intellectual, pedagogical,
mathematical, inductive, deductive);

— we have shown the connection between types of abilities;

— We have solved the requirements for developing mathematical ability.

The relationship between information and communication technology and mathematical ability.

Kazakh scientists: B.B. Baimukhanov, L.T. Iskakova, D. Rakhimbek, K.G. Kozhabaev,
A .E.Abylkasymova, A. Bidosov, S.M. Seitova, A.K. Kagazbaeva, E.Y. Bidaybekov, B. D. Sydykhov,
T. O. Balykbaev, S. K. Kenesbaev, A. N. Nugysova, O. S. Satybaldiev, S. E. Chaklikova

In our study, we consider two areas of improvement of the professional training of the
future mathematics teacher (Figure 9).

&

Methodological Technological

mprovemen
t of \
i professional
training of |
mathematics
teacher

Figure 9. Two directions of improvement of professional preparation of mathematics teacher
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The first direction (methodological) is related to implementation, the component of
fundamental and professional interaction in the general structure of teacher training: the direction of
basic educational structural units of school and higher education mathematics, subsequent theoretical
generalization, professionalization of knowledge and formation of the teacher's personality.

The second direction is related to (technological) quality, transformation of all components
of the methodological system of education.

Results and discussion. The experimental period of determining the research goal and
forecast of the dissertation work and their theoretical methodological justification by examining
psychological, pedagogical, mathematical and methodological literature has begun.

Clarification experiment we started by conducting a survey with the students, master's and
doctoral students of Zhetysu University named after .Zhansugurov.

According to Stephen Covey's description of intelligence, among undergraduates, masters,
doctoral students, what kind of intelligence do they have? in order to determine the following
survey Nel was conducted (Table 2).

Table 2
Questionnaire Nel
Ne Question Good Negative
answer answer

1 | Do you want a career and success?

2 | Canthe physical form of intelligence be developed along with other
forms?

Is spiritual intelligence the basis of mind-body dialogue?

Can you determine the effectiveness of solving simple or complex
problems?
what your stress or anxiety level is?

Does emotion affect career growth?

Trying to learn and solve any problem?

Can you quickly adapt to a complex environment?

©O©| 00| N| o o1

Is a spiritual life a meaningful life?

10 | Can you predict solutions to complex situations?

11 | Are you looking for health and beauty?

12 | Is there a connection between your physical activity and your
emotions?
13 | Do you want material conditions and comfort?

14 | Is spiritual intelligence an inborn skill?

15 | Are you open to creative ideas?

16 | Is the physical component the basis of human life?

The survey was conducted among 3rd year students, undergraduates and doctoral students
of Zhetysu University named after I. Zhansugurov (56 students participated).
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Mental .
Emotional

Spiritual

Physical

Figure 10. The result of survey Ne 1, which determined the type of intelligence

We matched the answers with the survey key below

Table 3
Types of intelligence Questionnaire number of times
Mental 25%
Emotional 15%
Spiritual 25%
Physical 35%

Similarly, according to Howard Gardner's description of intelligence, we conducted survey
Ne 2 to determine the type of intelligence of the participants of the experiment (table 3).

Survey Ne 2
Name, last name

Instruction: please answer the presented questions with "+" or "-" as honestly as possible.

Questionnaire Ne2

Table 4

z

Question

Good
answer

Negative
answer

| with things master work 1 do .

Me too Good there is a way .

| have a natural ability to resolve disputes between my friends.

| can easily memorize the lyrics.

I can explain difficult topics to other people.

I always do things step by step.

I know myself well and | always understand why | do this.

O INO|OIBWIN|F-

I like community work and community events.

9 | I learn best by listening to others.

10 | When I listen to music, my mood changes.

11 | I like solving riddles, crosswords, logical tasks.

graphs, charts

12 | Visual presentation of material is very important for my studies: tables,

13 | | am sensitive to the feelings and experiences of others

14 | | study best when | have to do it myself.

to do with it

15 | Before I can learn something, | have to understand that it has something

16 | I love solitude and peace when | work and ref

lect.
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17 | In complex pieces of music, | can isolate individual instruments by ear.
18 | | can easily visualize scenes that | remember or imagine.
19 | My rich vocabulary there is a cemetery .
20 | | like to make notes, written sketches.
21 | | have a good sense of balance and | love movement
22 | | can see patterns between concepts and phenomena.
23 | In the team and with others | cooperate with them ideas | listen
24 | I notice and often see things that others don't.
25 | Me anger that's fine .
26 | | like to work and study apart from others.
27 | wrote music | like it .
28 | | can work with numbers and solve complex math problems
We matched the answers with the survey key below
Table 5
No Types of intelligence Questionnaire number of times
1 | Linguistic 5,9 19,20
2 | Mathematics is logical 6,11, 22, 28
3 | Visual- wide skill 2,12,18,24
4 | Musically 4,10, 17, 27
5 | Interpersonal 3,8,13,23
6 | Inner personality 7,15, 16, 26
7 | Kinesthetic 1,14,21,25

The survey was conducted among 10-11th grade students of secondary school named after
B. Rimova under the leadership of the education department of Karatal district, Almaty region (28
students participated). 10-11th grade students were selected because this survey can help them
choose a different profession when conducted with high school students.

ORLrNW,AULIO N
1

Fig. 11. The result of survey No. 2, which determined the type of intelligence

Conclusion. In short, mathematical ability - on the one hand, acts as a necessary condition

for full, qualitative and effective mastering of mathematical knowledge, thereby determining the
orientation of the student's personality to the cognitive subject and his educational - cognitive
activity and professional orientation; on the other hand, the development of students' mathematical
abilities is possible only when the process of teaching mathematics is created taking into account
the specific psychological, pedagogical and methodological conditions that act as necessary factors
aimed at the development of mathematical abilities.
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One of the important areas of professional training of future mathematics teachers is to
improve their intellectual ability. Improving this intellectual ability also depends on
methodological and mathematical subjects taught at the university.
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BOJIAIIAK MATEMATHKA MYFAJIIM/EPIHIH UHTEJIEKTY AJLbI
KABUIETIH AMKBIHIAY ABIH AJIFBI IHAPTTAPEI

3abuesa K.K., Kacmeesa I'./].

Maxanaoa 3amauyu Oinim Oepy mananmapuving, KOAMHbLIY —2JIeYMEeMmmIiK  JHCIHe
IKOHOMUKATILIK KAJCEeMMILIKmepine catl Jiceke MYJNeaHvl KAIbINMAacmslpy Oyeinei manoaevl
o3exmi macenenepoiy 0ipi. Cananvt 6inim bepy, dcana macindepoi izoey Ho2apvl OKY OPbIHbIHBIY
anovlHa Kouvliean Hezizel makcamol. Bonawax mamemamuxa my2animoepiniy unmes1eKkmyanovl
Kabinemin auKblHOAyOblY Al&bl WaApmmapvbii Kapacmulpbln Maioay iHcypeizy.

Mamemamuransix, GLIMOI MOTbIK, CANAIbL HcIHe MUIMOI U2epYOTH KAXCemmii uapnivl peminoe apexem
emeoi, OCbIAUUIA OKYUlbl MYTRACLIHLIY MAHLIMObIK NoHee OAIMMATYbIH HCIHE OHbIH OKY = MAHLIMObIK
OelceHOlnizl MeH Kaciou 0az0apnamybli aHbIKmatiobl, eKiHW HCABbIHAH, OKYUbLIAPOLIH MAMEMAMUKATbIK
Kaoinemmepin 0ambimy MamemMamuKasbl OKbIMY NpOYeciH MameMamukaiblk Kaoiiemmepoi Oamvimyea
bazbImmaneaH Kasxcemmi paxmopiap pemitoe apexem ememit HaKbl NCUXOIOSUSITBIK - Ne0AC0CUKATIBIK HCIHE
20ICmeMeNiK HCazoauiapobl ecKkepe OMbIPbiN KYPbUI2AH Ke30e 8aHaA MYMKIH 00NAO0b.

Kiar ce3nep: Kabinem, unmennexm, mamemamuxanelx Kabiiem, maiaum, 0apbiHObLIbIK,
KocHemusemi, UHOYKmuemi, 0e0yKmuemi.

HNPEAINOCBIJIKHM U1 OIPEAEJIEHUAA HHTEJUVIEKTYAJIBHBIX
CIHOCOBHOCTEU bYAYIIUX YUUTEJIEU MATEMATHKH

3abuesa K.K., Kacmeesa I /].

B cmamwe paccvampusaemces ghopmuposariie iudHOCML 8 COOMBEMCMBUL C COBPEMEHHBIMU 00PA306a-
METbHBIMU IPEOOBAHUAMY, COYUATLHLIMU U IKOHOMUHECKUMY nompeOHocmamu obowecmea. Kauecmeennoe
00paso6anue, NOUCK HOBLIX NOOXOO0B-OCHOBHAS Yellb, NOCMARTICHHAs nepeo 8y3oM. I [posecniu ananus ¢ paccviom-
PeHueM NPeonoCbLIOK ONPeOeeHUs. UHMETIEKIMY IbHLIX CNOCOOHOCHEL O)OYUUX YHUMETU MAMEMAMUKU.

Bvicmynaem neob6xo0umvim yciosuem noaIHOYEHHO20, KA4eCmEeHHO20 U IPhexmusHozo
VCBOCHUSL MAMEMAMUYEeCKUX 3HAHULL, MeM CAMbIM ONpeoeisis OPUeHMAYUI TUYHOCMU YUaue2ocs
Ha NO3HABAMENbHLIU npeomMem U e20 Y4eOHO - NO3HABAMENbHYIO AKMUBHOCMb U
npogheccuoHanbhylo  opueHmayulo;, ¢ Opy2ol  CMOPOHbL,  pa3sumue  MamemamudecKux
cnocobnocmel 00y4AOWUXCS CMPOUMCSL C Y4emOM KOHKPEMHBIX NCUXO0N020-Ne0az02udeckux u
MEMOOUUeCKUX YCI08Ull, KOMOopble 8bICMYNAIOM He0OX00UMbIMU (PAKMOPAMU, HANPAGIEHHbIMU
Ha pazeumue Mamemamuyeckux cnocoonocmell 8 npoyecce 00y4eHus mamemamuxe.

KiawueBble caoBa: cnocobHocmu, unmeniekm, mamemamuyecKue CcnocooOHoCcmu,
Manaum, maiaHm, Ko2Hemus, UHOYKMUBHOCMb, 0eOYKMUEHOCHb.
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OCIMJIIK KOCITAJIAPBIMEH BAMBITBLJIFAH I''TIOTEHCI3 HAHHBIH
TAFAMJBIK KYH/IBLIBIFBI

Hzembaesa A.K., Bativicoaesa M.11., Cabumosa JI.A.

Tmromenciz Han Oy MazamoblK KYHObLIbIZbL MOMEH OHIM, OUMKEHI peyenmypaod HeeiziHeH
Kpaxmai MeH Kypiul YHol nauoaianvliadsl. Peyenmypasa ociMoix KOCNanapvlH KOCY apKblilbl 2IFOMEHCI3
OHIMHIY MAAMObIK KYHOBLIbIZLIH apmmulpy e3ekmi Oazeimmapoviy 0ipi bonvin mabvliadvl. Ocbl
makcamma 613 6CiMOIK KOCAapbl pemiHoe Jcyeepi YHbl, KalaKail YHMAgbl, imMa Maiblebl, HCONHCEKEH
Kabbiebl natoaiansiiovl. byn maxanada amomenci3 HaH OHIMIHIY MAAMObIK JHCIHE OUONOSUSITLIK
KYHObBLIbIEbL, COHBIMEH KOCA KaYincizoiei anblkmanowl. JKypeisineen 3epmmeynepoiy Homuoiceci 6otbiHuma
baxwvLiay men I nyckamvl canvicmvipeanoa akyviz 1 ece ocmi, maii 1,5 ece memernoeoi, kemipcy 1,3 ece ocmii,
HaHHbIH Kynoiniei 4,5 ece ocmi. Aumuoxcuoanmmap 1 ece ocmi, C 0apymeni 1,3 ece ecmi, kanvyuii 1,1 ece,
maenuti 1,2 ece, kamii 1 ece ecmi. Llenuaxus depmiven aybipamvii adam KyHOENKmMI mMaMakmanyod
2IIOMEHCI3 HAHObL KOOAH2AH HCAB0ALOa A0AM AR3ACHIHbIY MAYIIKMIK Kaxcemminiciniy A 0apymeHiniy 8%,
C oapymeniniy 1,62%, E oapymeniniy 22%, ramoyutioiy 5,4%, maenutioiy 3,54%, kamuioiy 11%
Kadicemminicin monvik KaHobl KaMmamacwols emeoi. I iromeHci3 HaHHbIY CanacbiHa Jcane 0e Kayincizoicine
3epmmeyiep JHCypeizyoiy, Hamudiceci OoublHWA adam OoMipiHe Kayin MOHOIpemin ayblp Memanoap,
baxkmepusiap, 3eq caHbipayKynakmapsbl mabolimaosl, seuu onapoviy MEMCT mananmapuina catikec
Kenemii anvikmanovl. Hamuoicecinoe canacwi scoapol, mazamoblk KYHObLIbIZbL HCAKCbL OHIM AIbIHObI.
CoHovikman eHOIpicke 2OMEHCI3 HAHHbIY JHCAHA MYPIH eH2i3y Yeluakus aypybl oap aoamoap Yulin
2NIFOMEHCI3 OHIMOEPOIH ACCOPMUMEHMIH KeHelimy2e MyMKIHOIK 6epeoi.

Kinr ce3nep: cmomenciz Han, yenuaxus, magamoblK KYHOBLIbIRbL, OUONOSUSLTILIK
KYHOBLIbLK, MUKPOOUONOGUANILIK KOPCEMKIiumep

O3IpJIeHIN KaTKaH a3bIK-TYJIIK TEXHOJOTHSCHl €H alJbIMEH a3bIK-TYJIIK KayllCi3ZiriHe
OarbITTalTybl KEpeK, COHbIMEH KaTap TYTHIHYIIBUIBIK CHUMATTaMallapbl, €H alJbIMEH TaFaMbIK
KOHE OWOJIOTHSUTBIK KYHIBUIBIKTAphl Kakcapybl kKepek. Kasipri 3amMaHfbl TaMaKTaHy Typaibl
FBUIBIMHBIH 0achIM OaFbITTapblHA PALMOHAIIBI TEHI'€PIMAl TAMAKTaHY bl YHBIMAACTBIPY, aKybI3,
MHUKPOHYTPHUEHTTEp, Oacka Ja aaMacThIPBUIMAWTBIH TaMakTaHy (akTopiiapbiHa OaillaHBICTHI
KaparnaiblM aypyJiapAblH aj/IbIH aly; a3blK-TYJIK HIMKI3aThl MEH TaMaK eHIMJIEPiHIH canachl MEH
Kayinci3airin 0akpliay jKOHE KaJaraiay >KyHeciH OJlaH opl JIaMBITY JKOHE HBIFAWTY; XaJIBIKTHIH
JypbIC TaMaKTaHy Macenesepine 011iM AeHreliH apTThIpy kaTausl [1].

Han 3ayeiTrapsl MeH HayOalixaHaslapAblH HEri3ri MIHAETI Y3IIKCi3 OHJIPIC KoHE
XaJIBIKTBIH OapJIbIK TONTAPBIH a3bIK OHIMJEPMEH YaKbIThUIbI KAMTaMacChl3 €Ty OOJIBIN TaObLIaIHI,
ONApABIH  camachl OPTaHOJENTHUKAIBIK, (DU3UKATBIK-XUMHSIIBIK ~ KaCHETTepi, TaraMJIbIK
KYH/IBUTBIFBI, KayITCi3/iri jkoHe Oarachl OOMBIHINA TYTHIHYIIBUIAPBIH CYPAHBICTAPbIH OapbIHIIIA
KaHaraTTaHbIpaThIH 00y Kepek. HyTpuiimonorrap Kasipri ajaMHbIH eMip CYpy JKaraaiaapbIHbIH
KBUIIAM  ©3repyiHe, €71 XaJIKbIHBIH JICHCAYJIBIFBIHBIH TOMEHJCyiHe OalJaHbICTBI TaMmak
OHIMIEPIHIH (UBHOJOTHUSIBIK KACHETTEpIHE epeKine Tanantap Kosael. Omnap, €H alIbIMeH,
OHIMHIH camnacblHa, TaFaMIbIK KYHJBUIBIFBIHA, OJIapJaFbl Yibl, KaHIEpOTeHJi, MyTareHmIi
KOCBUIBICTAP/IbIH XUMUSJIBIK HEMeCe MUKPOOHOIOTUSIIBIK IIBIFY TEr1He Ha3ap ayaapassl [2].

Han agamMHBIH KYHAENIKTI PallMOHBIHBIH MaHbBI3ABI Oeiri 0onbim Tadbuiaabl. Kom sxeriMai
[JIIOTEHCI3 HaH CalbICTBIPMAbl TYpJAE TOMEH CHMaTTaMallapblHa: JoMi, XOLI HicCl, KYPbUIBIMBI,
TaFaMJIbIK KYH/IbUIBIFbIHA OaliIaHBICThI arylOTEH JUETAChIH YCTaHATHIH aJaMaap >kui enemeii [3].
['moTeHci3 eHIMACPIHIH TEXHOJOTUSIIBIK JKOHE OPraHOJCNTHUKAIBIK KACHETTEpIHIH Halapiaybl
KypaMbIH/Ia KaMBIPBI TaibIHIayFa )KayalThl TIIIOTEHHIH O0MaybiHaH TybIHIai b1 [4]. Con cebenti
TIIOTEHCI3 HaH OHIMJIEPIH TapTHIMABUIBIFBIH aPTThIpYFa OarbITTaFaH 3epTTeyIiep xyprizutynae [3,5].
Kacannpl TaramzbIK Kocmajgapabl KOJIAHY *OHE KOJIAHBUIATHIH INUKI3aTTaplIblH JopyMEHIEpre
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HeMece MUHepaimapra Oail emec OOMybl HOTIDKECIHAC TaraMIBIK KACHUETTEPAiH Kb
HallapjaaHyblHa aibil Kenemi [6]. COHABIKTaH a3bIK-TYJIIK HApbIFBl OCHI JIUETAHBIH TaFaMIIbIK
KYHJIBUTBIFBIH apTTHIPATHIH OPTYPIIl TAOUFU TaraMIap MEH WHTPEUESHTTEP I YCHIHABI.

Kepimn oTbIpraHbIMBI3/Iaii, TJIIOTEHCI3 HAH OHIMIEPIH JaMBITYFa CYPaHBIC apThIN KEJei.
Cou cebenTi Oi311iH 3epTTeyNepiMi3 OcCiMAIK KocmajapbIMeH (Kyrepi YHbI, Kajlakail YHTaFbl,
ajgMa TaJIIbIFbl, JKOJDKEIKEH KaObIFbl) OaWBITBIIFAH TJIIOTCHCI3 HAHHBIH CBIPTKBI OCTIHIH
TapTHIMABUIBIFBIMEH KaTap TaFaMJIbIK KYHJIBUTBIFBIH apTThIpyFa OarbITTaIFaH.

3epmmey Homuodicenepi ocone oaapovl  maixviiay. JKYpri3iireH 3eprreyiepiiH
HOTH)KECIHJIE TIIOTEHCI3 HAaHHBIH TaFaMJIbIK KYHIBUIBIFBIH OQibITy MaKCaThIH/IA PEIeNTYPaHbIH
KypaMbIHJIa JKYTrepl YHBI, Kypilll YHBI, )KYrepi KpaxMaybl, aiMa TaJIIbIFbl, KaJlaKail YHTaFbI,
YKOJIKEITKeH KaOBIFbI, TYHIPIIIKTEITreH KaHT, aC TY3bI, allIBITKbI, OCIMJIIK Maibl KOJIJaHBLIIbI.

3epTXaHajbIK ChIHAKTA 3€pTTEYJIEp KYPri3y YIIiH, KaJaKaiIbIH KallbIpaKTapbl KEMTIPLIII,
ycakranel. Kamakaii kocmacer 1%, 3%, 5% kaTeIHACBIH/IA YIII HYCKA JKacay bl Canaiblk KAaCHETiH
JKOFApBIJIATAThIH ajiMa TAJIIBIFBI MEH JKOJKEIKEH KaOBbIFbl KOJJIAHBULIBL. AJIMa TAIIIBIFBl MCH
YKOJIKEITKCH KaOBIFbI KaMBIPBIH KOHCUCTCHIIMSCHIHA KapaFaH/1a KaMBIPJIBIH CY/IbI YCTay KaOimeTi
MeH cephimMallirine keOipek acep ereni. [NIOTeHCI3 KOCHaHBIH Cy[Abl yCcTay KabOileTi MeH
KaMBIP/IbIH CEPITIMIUIIT apachIHia THIFbI3 Oaimansic O6ap [7].

I'moTeHci3 YH KOCMACBIHIAFbl alMa TAIIIBIFBI MEH JKOJDKEIKEH KAOBIFBIHBIH OHTAWJIbI
memmepi 3% sxoHe 5% KypaWThIHBI aHBIKTAIIBI. Penentypamarbl KOMIIOHEHTTED TapasbiFa
OIIIeHIN, OIPTEeKTI KaMmblp KOHCHCTEHLHUACH Ooiranfra naediH wuieHai. Kamblp xetingipy
mkageiaaa 35-40°C temnepaTtypana xoHe ayaHblH 75-80% canblcThipMalbl bUIFa1AbUIbIKTA 40-
50 muHyT 60IibI XeTinaipyre Koubuiasl. Han micipy kamepaceinna 50-60 munyt 6oiibr 180°C
Temmneparypana micipinmi. JlaiieiH OonFaH TIIOTCHCI3 HAH CybIFAaHHAH KEHIH TaraMIIbIK JKOHE
OMOJOTUSUITBIK KYHBUIBIFBI aHBIKTAIBI, 3€PTTEY HOTHKeEC] | -KecTeie KOpCEeTIIreH.

Kecte-1
I'110TeHci3 HAHHBIH TAFaM/BIK KIHE OMOJIOTUSIBIK KYHAbLIbIFbI
Kepcertkim aTaybl bakbliay HycKa I Hycka
AKyBI3, % 2,97 3,14
Maii, % 36,03 24,64
Kewmipcy, % 40,47 53,15
Kyn, % 1,21 5,46

['mioTeHci3 HaHHBIH — TaFaMJABIK ~ KYHIBUIBIFBIH — aHBIKTAyFa apHalFaH  3eprTey
JKYMBICTAPBIHBIH HOTHIKEC1 OOMBIHINA HaH aKybI3bIH 3,96 %, MaiasiH 29,6 %, kemipcyasiH 11%
TOYJNIKTIK KQKETTUIIrH KaMTamachl3 eTell. bakpiiay MeH | HycKaHbl canbIcThIpFaHia akybi3 1 ece
ecTi, mMaii 1,5 ece Toemenei, kemipcy 1,3 ece ocTi, HAHHBIH KYJIUTIT1 4,5 €ce ocTi.

I'mioTeHci3 HaHHBIH KYpaMblHIAFbl aHTUOKCHUIAHTTHIK OENCEHALIIr, JopyMEHAep MeH
MUHEpaJAap MeJIIepi 2-KecTe1e KOpCeTUIreH.

Kecre-2
I'10TeHci3 HAHHBIH KYPAMbIHAAFbl AHTHOKCHIAHTTHIK OeJICeHaiiri,
JI9PYMeH/Iep MeH MUHEpaIap

Kepcetkim aTaybl Bakbliay HycKa I mycka
AHTHOKCHIAHTTAp, MI/T 0,197 0,203
HopymeHnnep
A, mr/100r 0,04 TaOBUIMAIbI
C, mr/100r 0,63 0,81
E, mr/100r TaObUIMAIbI 1,8
Munepanaap
Kanpmii, mr/100r 54,47 62,67
Maruuii, mr/100r 14,18 17,82
Kannii, mr/100r 263,72 279,81
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Kecreneri Hotrkesnep OOMbIHINA IIETHAKKUS IEPTIMEH aybIpaThiH aJjaM KYHIEIIKTI TAMaKTaHy/1a
TJIFOTEHCI3 HaH b KOJITAHFaH YKaF/1ai/1a ajiaM aF3aChIHbIH TOYJIIKTIK KOKETTUTITIHIH A 1opyMeHiHiH 8%,
C mopymeninig 1,62%, E nopymeninin 22%, xamsrmidniy 5,4%, marauiinig 3,54%, kamiiaig 11%
KKETTUIINH TOJBIK KaH/Ibl KamMTamachl3 ere/i. bakpuiay MeH | HYCKaHbI CajbICTBIPFaHIa aHTHOK-
cunanttap 1 ece ecri, C nopymeni 1,3 ece ecri, kanbimii 1,1 ece, marauii 1,2 ece, kanmmii 1ece ocTi.

['moTeHci3 HaHHBIH PAAMOHYKIHATED MEH MUKPOOHOJIOTHSUIBIK KOPCETKIIITEPre 3ePTTey
KacalJpl, HOTHXKecl 3-KecTe1e KOPCETUITeH.

Kecre-3
I'moTenci3 HAHHBIH PATHOHYKJIHATEP MeH MEUKPOOHOJIOTHANIBIK KOpceTKilTepi
Kepcerkim aTaysi Bakbliay HycKa I nycka H“OPMa
OolibIHIIA

Pamnonykmmarep Br/KT, Kem emec
Le3mii-137 TaOBUIMAbI TaOBUIMABI 40
Kanmii-40 TaOBLIMAabI TaObLIMAabI 20
MUKpOOHOJIOTHSUIBIK KOPCETKIIITEP:
KMA®AuM, KOE/r 4*10° 2*10° 4,4*%10*
Ambitkel, KOE/T 1 1 50
3en , KOE/r 3 TaObLIMAabI 50

Kepcerinren momimerTep OOWBIHINIA aJaM eMipiHE Kayill TOHIIPETIH ayblp MeTaijiap,
OakTepusiap, 3¢H cCaHbIpayKyJIaKTaphl TAOBUIMA/IbI.

Kyprizinren 3eprreyiaepiH HOTHXKECIHIE Tyci Oipkenki, OCTiHIH TyCl allblK >Kachll,
KYHIKCi3, )KYMCaK, KE€yeKTi, HAHHBIH YXYMCaFbl CEpIIiM/Ii, M HIH YCTaWThIH, )KapBIKTapChI3, Oere
MiCTepCi3 JKOHE JOMi KaFbIMIbBI, TYTHIHYIIBUIBIK TalanTapFa cail KeJleTiH HaH OHIMI aJbIHIBL.
CoHbIMEH Karap TIJIIOTEHCI3 HaH aJaMfa arilfoTeH JMETAChIH YCTaHyFa jKOHE aF3aHbIH KaJbIITHI
KYMBIC iCTeyl MEH METOOOJM3MIH KaMTamachl3 €Ty VINIH KaXeTTi aKybl3, KeMipcy, Mai,
JOpYMEHIep MEH MHUHEpaibl 3aTTap, TaNUbIKTap O0ap. 3epTTey OapbIChIH/IA TIIOTEHCI3 HAHHBIH
MHUKPOOHOJIOTUSIBIK KOPCETKIIITEPI MEH KAayilCi3liK KepCeTKIITepl aHBIKTANbIMN, OJIAPJIbIH
TajanTapra COMKECTIr aHbIKTaIAbl. OHIIpICKe TIIIOTEHCI3 HAaHHBIH JKaHA TYPIH €HI13y LieJTHaKus
aypysl Oap agamjap YIiH [VII0TeH1 )KOK OHIMIep/IiH aCCOPTUMEHTIH KeHEHTyre MyMKiH/IIK Oepei.
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IMNINEBASA HEHHOCTbD BE3I'JIIOTEHOBOI'O XJIEBA, OBOT'AIEHHOI'O
PACTUTEJBbHbBIMU TOBABKAMM

Uzembaesa A.K., Bativicoaesa M.I1., Cabumosa JI.A.

besentomenogwiil xne6 smo npoOykm ¢ HUKOU RUMAMENbHOU YEHHOCMbIO, NOCKOMbKY 8
peyenme 8 OCHOBHOM UCHONL3VIOMCA KpAXMan U pucosas myka. llosviuwenue nuwyesotl yeHHocmu
be32nomeH06020 NPoOyKma nymem 000aGIeHUs. 8 peyenmypy pacmumenbHblx 000A80K AGIAEMCsl
OOHUM U3 GKMYAIbHbIX HAnpasneHuti. [[is 3mo2o Mbl UCNONL308ANU KYKVPY3HVIO MYKY, HOPOULOK
Kpanuebwl, sI0/104HYI0 KIemyamKy, weyxy noOOPOICHUKA 8 Kauecmee pacmumetbHulx 000aeok. B smou
cmamue onpeoeliena nuugesas U OUOI02UYecKas YeHHOCMb, a Makice 6e30NACHOCMb 6e32H0MEeH0BbIX
x1e600ynounvix uzdemui. Ilo pezyrbmamam NpoOBEOEHHbIX UCCIE008AHULL NO CPABHEHUI) C
KoHmponvHolm U 1 eapuanmom 6enox yeemuuuncs 6 1 pas, owcup chusuica 6 1,5 pasa, y2neso0wi
yeenuuunucy 6 1,3 pasa, 3016HOCmb Xneba yeenuuunacs 6 4,5 paza. AHmuoKkcuoaHmsol y8eruuunucy 6 1
pas, sumamun C ysenuuunca 6 1,3 paza, kanvyuii yeenuuuncs 6 1,1 paza, maenuii - 6 1,2 pasza, kanuti - 6
1,3 pasza. Ilpu ycnosuu, umo uenogek ¢ 2IOMEHOBOU 3HmMoponamuel 0Oyoem HnpUMeHsmb
be3enomeHosblll Xneb 8 eNHCeOHe6HOM NUMAHUU, OH obecneuuéaem HNOJHOYEHHYIO CYMOYHOU
nompebHocmu uenoseyeckozo opeanuzma 6 eumamune A 8%, 1,62% sumamuna C, 22% sumamuna E,
5,4% ranvyus, 3,54% maenus, 11% xanus. Ilo pezynsmamam npoeederus: uccie008aHull Kawecmasa u
bezonacHocmu 6e32110MmeH068020 Xeba He OOHAPYICEHO MSANCENbIX MEMAIos, OaKkmepull, 2pUdKo8
nieceHu, npeocmasisiowux ONAcHOCMb OISl JHCUSHU Yelo8eKd, MO ecmb VYCMAHOGLEHO, YmoO OHU
coomeemcmesylom mpeoosanusiM. B pezynomame noxyuuncs npooykm 6blcOKO20 Ka4ecmea, Xopouteu
nuwesoti yeHHocmoio. Iloosmomy eHeOpeHue 6 NPou3BOOCHBO HOB020 8UOA DE32IOMEH08020 X1eba
HO3BOUM PACUUPUMb ACCOPMUMENRN DE32TTIOMEHOBbIX NPOOYKIMOE OJisl 00t DONeIOUUX YeTUaKUell.

KutoueBble ci10Ba: 6e3eniomenosulil Xeob, yenuaxkus, nuyesas YeHHOCmy, OU0I02UYecKas
YeHHOCMb, MUKPOOUOI02UYecKUe noKkazamenu

NUTRITIONAL VALUE OF GLUTEN-FREE BREAD ENRICHED WITH
VEGETABLE ADDITIVES

AK. Izembayeva, M.P. Bayysbaeva, D.A. Sabitova

Gluten-free bread is a product with a low nutritional value because the recipe mainly uses starch
and rice flour. Improving the nutritional value of a gluten-free product by adding vegetable additives to
the recipe is one of the current trends. For this purpose, we have used cornflour, nettle powder, apple
fibre, plantain husk as plant additives. The nutritional and biological values and safety of gluten-free
bakery products were determined in this article. According to the results of studies compared to the
control and | variant the protein increased 1-fold, the fat decreased 1.5 times, the carbohydrates
increased 1.3 times, the ash content of the bread increased 4.5 times. Antioxidants increased 1-fold,
vitamin C increased 1.3-fold, calcium increased 1.1-fold, magnesium 1.2-fold, potassium 1.3-fold.
Provided that a person with gluten-free enteropathy uses gluten-free bread in his daily diet, it provides
the human body with the full daily requirement of 8% vitamin A, 1.62% vitamin C, 22% vitamin E, 5.4%
calcium, 3.54% magnesium, 11% potassium. According to the results of quality and safety tests of gluten-
free bread, no heavy metals, bacteria, fungi that pose a threat to human life were detected, i.e. it was
found that they meet the requirements. The result is a product of high quality and good nutritional value.
Therefore, the introduction of a new type of gluten-free bread into production will make it possible to
extend the range of gluten-free products for people with celiac disease.

Key words: gluten-free bread, celiac disease, nutritional value, biological value,
microbiological indicators
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USE OF APPLES GROWING IN ALMATY REGION FOR CIDER PRODUCTION
T.S. Ishankova, M.M. Bayazitova

In the last few years, the production of apples has been actively increasing in the Republic of
Kazakhstan. So, in 2021, the apple harvest amounted to 262.8 thousand tons, the average yield was 8.1
tons / ha. Now, Kazakhstan provides itself with apples by 70.5%, and this figure continues to grow. Thus,
the question of processing apples arises, because not all the harvest can be consumed fresh. In this paper,
we consider the processing of apple fruits of varieties growing in the Almaty region to produce cider.
There are practically no studies on the suitability of zoned apple varieties for cider production.
Therefore, the development of technology for producing apple wine materials based on local apple
varieties is of practical importance. At the initial stages of research, physical and chemical indicators of
apples were determined: the concentration of dry substances, acidity, tannin content, and the juice yield
from each apple variety was analyzed. Optimal varietal mixes for cider preparation were selected. The
dynamics of fermentation of dry substances, as well as changes in the acidity and concentration of ethyl
alcohol were studied. The dependence of taste and aroma parameters on the yeast varieties and races
used is established. As the basis of a blend for cider production, Grushovka Vernenskaya and Renet
Burchardta are more suitable varieties. For fermentation, it is recommended to use cider yeast race
Safcider AB-1 and Cider M02 in a dosage of 0.2 ml per 1 liter of wort.

Key words: cider preparation, apple brandy, cider production, apple

In the last few years, the production of apples has been actively increasing in the Republic
of Kazakhstan. So, in 2021, the apple harvest amounted to 262.8 thousand tons, the average yield
was 8.1 tons / ha. At the moment, Kazakhstan provides itself with apples by 70.5%, and this figure
continues to grow. Thus, the question of processing apples arises, because not all the harvest can
be consumed fresh.

The main directions of processing apples at the moment are as follows:

e production of applesauce and baby food;

e production of jam;

e production of dried apples;
juice production;
production of alcoholic beverages: cider and brandy. This option will be considered in this paper.

For 2022, the global cider market is estimated at $6.5 billion. Despite a strong lag in the market
volume from beer, cider shows high growth rates. Cider consumption has increased both in Europe and
in the contiguous Russian Federation. According to Nielsen Scantrack, in 2020, cider showed an increase
of 27% (in physical terms), and for 11 months of 2021, the growth was 17% compared to the same period
in 2020 [1,2]. The increase in cider consumption is associated with the trend of drinking fewer alcoholic
beverages, as well as the global trend for naturalness and environmental friendliness.

Cider is a low-alcohol drink made by fermenting apple juice. As a rule, the strength of cider
is from 1.5 to 9%. The subsequent distillation of cider allows you to get apple brandy. For the
production of cider and apple brandy, mainly late-maturing apples are used, with a high content of
tannins, which determine the taste and aroma properties of the product and reduce the enzymatic
solubilization of pectin. In order to obtain optimal taste and aroma properties of the final product,
a mixture of several varieties of apples is used. According to literature data, the ideal ratio is
considered to be 20 % sour apples, 40 % sweet and 40% bitter apples [3,4,5].

As arule, apple varieties rich in acids and phenolic compounds are used to make cider and
apple brandy, but now in European countries there is a tendency to use dessert apples. This is due
to the decline in the popularity of cider in Europe at the end of the XIX-beginning of the XX
century, which led to a decrease in the number of orchards with "cider” varieties of apples.
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Yeast also plays an important role in the preparation of cider. Most often, yeast of the
Saccharomyces bayanus species, which is a hybrid of Saccharomyces cerevisiae, Saccharomyces
uvarum and Saccharomyces eubayanus, is used to prepare cider and calvados wine materials. At
the same time, studies are being conducted on the use of non-saccharomyces yeasts to improve the
taste and aroma properties of cider [6,7,8].

The aim of the study is to identify suitable varieties of apples growing in the territory of
Almaty region for making cider. There are practically no studies on the suitability of zoned apple
varieties for cider production. Therefore, the development of technology for producing apple wine
materials based on local apple varieties is of practical importance.

Research methods and materials. The experiments were carried out on the basis of the
laboratory of the Department of Technology of Bread Products and Processing Industries of
Almaty Technological University.

The following apple varieties were selected for the study: Voskhod, Ainur, Zailiysky,
Zarya Alatau, Grushovka Vernenskaya and Renet Burhardta. These varieties belong to the
varieties of autumn and late ripening. The fruits of technical maturity were used.

Fermentation was conducted with Saccharomyces bayanus yeast, namely Safcider AB-1
Fermentis (S) and Cider M02 Mangrove Jacks (J), in a dosage of 0.2 g per liter of wort at a
temperature of 18-20°C.

Cider wine materials were prepared without added sugar.

Research results and discussion. Figure 1 shows the results of the determination of dry
substances in apples of the studied varieties. Most of the dry substances were found in the
Grushovka Vernenskaya variety, the least in the Zarya Alatau variety.

Dry matter content in apples,%

Voskhod Ainur Zailiyskoe Zarya Alatau Grushovka Reinet
Burhardt

12
12,4

10,9
10,5

Figure 1. Dry matter content in apples, %

Figure 2 shows the results of determining the number of tannins in the studied apples.
The number of tannins was determined by the permanganatometric method. The highest
number of tannins was found in apples of the Grushovka Vernenskaya variety and the lowest
in the Voskhod variety.
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Weight of tannins in apples, mg/ 100 g
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Voskhod Ainur Zailiyskoe Zarya Alatau Grushovka  Reinet
Burhardt

4
462

4275
13

3542
382,1

Figure 2. Weight of tannins in apples, mg /100 g

Organic acids in apples are mainly represented by L-malic acid. Apples also contain citric
acid, but in much smaller amounts. The acidity of the juice (in terms of malic acid) of the studied
apple varieties is shown in Figure 3.

Apple density, %
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Voskhod Ainur Zailiyskoe Zarya Alatau Grushovka Reinet
Burhardt

Figure 3. Apple density, %

Also, for the production of cider, an important indicator is the juice yield. Juice was
obtained from all the previously mentioned apples. At the same time, the greatest juice production
was noted in the Zailiyskoe apple variety — 1.41 kg of apples will be needed to get 1 liter of juice.
The lowest juice yield was observed in the Ainur variety — 1.72 kg of apples will be needed to get
1 liter of juice. It is also worth noting the potentially high content of pectin in this variety of apples,
this was evidenced by the jelly-like consistency of the juice. Therefore, it is necessary to use apples
of the Ainur variety for processing into juices and wine materials with caution and in small
quantities (Table 1).
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Table 1
Juice yield from 1 kg of apples in Almaty region
Variety name Juice yield from 1 kg of raw materials, |

Voskhod 0.602
Ainur 0.581
Zailiyskoe 0.709
Zarya Alatau 0.629
Grushovka 0.617
Reinet Burhardta 0.613

From this study, it became known that apples of the Ainur and Grushovka Vernenskaya
varieties can be attributed to the group of sweet (dessert) apples. Sour apples include Zailiyskoe
and Zarya Alatau due to their low dry matter content and high acidity. Reinett Burhardt and
Voskhod occupy an intermediate position and belong to the group of sweet and sour apples. Apple
varieties with the highest tannin content, namely Grushovka and Reinet Burhardt, are most suitable
for cider production and can be the basis of a blend for obtaining high-quality winematerials.

The following varieties were prepared for the study:

e Voskhod — 10%; Ainur-20%; Zailiyskoe-10%; Zarya Alatau-10%; Grushovka-40%;
Reinet Burhardt-10%;

e Voskhod — 6%; Ainur-4%; Zailiyskoe-20%; Zarya Alatau-20%; Grushovka-20%;
Reinet Burhardt-30%;

During fermentation, a steady decrease in dry substances was observed in the studied
blends (Figure 4). It was found that the yeast Safcider AB-1 Fermentis (S) has a higher
fermentation activity than Cider M02 Mangrove Jacks (J).

114

s \

Dry matter content in apples, %
~l
N

1 3 5 7
Variety mix 1 (S) 10.5 7.4 6.2 2.5
Variety mix1 (I) 10.5 8.3 7.1 2.8
Variety mix2 (S) 11.4 8 6.8 2.4
Variety mix2 (I) 11.4 8.8 7.5 2.7
Duration of fermentation, day
— — Variety mix1(S) — — Variety mix1 (J) — — Variety mix 2 (§) — — Variety mix 2 (J)

Figure 4. Change in dry matter concentration during fermentation

85



ISSN 2616-8901 BECTHHMK 2KY Ne2(107)/2023

o—— Ay > PR . NS S E—

Figures 5 and 6 show changes in the acidity and concentration of ethyl alcohol during
fermentation.
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Variety mix1 (S) 0.11 0.13 0.17 0.23
Variety mix1(T) 0.11 0.15 0.19 0.24
Variety mix2 (S) 0.1 0.11 0.16 0.21
Variety mix2 (1) 0.1 0.12 0.18 0.22
Duration of fermentation, day
— — Variety mix1(8) — — Variety mix1 (J) — — Variety mix 2 (8) — — Variety mix 2 (I)

Figure 5. Change in titrated acidity during fermentation

Concentration of ethyl alcohol, %6

1 3 5 7
Variety mix 1 (S) 0 0.9 2.9 47
Variety mix 1 (7) 0 0.8 2.3 42
Variety mix2 (S) 0 1.3 3.6 5.8
Variety mix2 (1) 0 1.2 3.1 5.4

Duration of fermentation, day

— — Variety mix1(S) — — WVariety mix1(J) — — Variety mix 2 (8) — — Variety mix 2 (J)
Figure 6. Changes in the concentration of ethyl alcohol during fermentation

The obtained samples were evaluated organoleptically (Table 2). The analysis of yeast forms
revealed their significant influence on the formation of aroma and taste. Thus, when fermented with
Safcider AB-1 Fermentis (S) yeast, the samples developed a more fruity aroma and harmonious taste.
When fermented with Cider M02 Mangrove Jacks (J) yeast, the cider developed a more apple-like aroma,
the taste turned out to be more tart in comparison with previous samples.
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Organoleptic evaluation of the obtained wine material

Table 2

First variet The first First The second variet Second Second
Quality | ' St dy grade mix Cider et y Cider M02
indicator | mix Safcider AB-1 45 Mangrove F mix Safcider AB-1 Mangrove Jacks mix
ermentis (S) Jacks () ermentis (S) )
Color saturated dark yellow saturated dark saturated dark yellow saturated dark
yellow yellow
er;l'cr;nspar transparent transparent transparent transparent
pronc_)unced sweet and apple with sweet and sour with slightly apple with
Aroma  jsour with astringency astringenc astringency and fruit notes @stringenc
and fruit notes gency gency gency
harmonious sweet and harmonious sweet and
sour, with astringency, | Pronounced sweet [sour, with astringency, pronounced tart
Taste  |pleasant with a slight |and sour taste with ajpleasant with a slight taste with a slight
s50uUrness slight astringency  sourness S0urness
aftertaste aftertaste

Conclusions. Based on the conducted research, it can be concluded that the fruits of apple
varieties growing in the Almaty region are suitable to produce cider. The resulting products are
distinguished by excellent taste and aroma qualities. As the basis of a blend for cider production,
Grushovka Vernenskaya and Renet Burchardta are more suitable varieties. For fermentation, it is
recommended to use cider yeast races Safcider AB-1 and Cider MO2 in a dosage of 0.2 ml per 1
liter of wort.
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CUAP OHAIPY YIIIH AJIMATBI OBJIBICBIHIA OCETIH AJIMAJIAP/IbI
ITAUJTAJIAHY

Hwankoea T.C., baszumosa M.M.

Conzvl Oipnewe oucvinoa Kazaxcman Pecnybnukacvinoa aima 6HOIpici Oencenoi
kobewode. Moacenen, 2021 ocvinet arma 6wHimi 262,8 mMbly MOHHAHBL KYpaowsl, opmauid
enimoinix 8,1 mouna/ea Kypaowi. Kazipei yakeimma KP o3in armamen 70,5% xammamacol3
emedi dicone oOyn kepcemkiut ecyoe. Ocwviiauiuia, aimMarvl OHOey Maceneci myvblHOalobl,
eumkeHi 0apavlK e2iHOi Jcaya mymolny2a 6oamatiovl. byn sicymvicma cudp eHOipy yuiin
Anmamul 00IbICLIHBIY AYMARLIHOA O6CEMIH COPMMAPObIY AIMA A2AUIMADLIHBIY dHceMicmepit
6HOEY Kapacmulpsliadvl. Ay0anOAcmulpvlizaH almMd COPMMApPLIHLIY, CUOp OHOIpIciHe
AHCAPAMODBLIBIEBL MYPATbl 3epmmeynep ic dcy3inoe xHcox. COHObIKMAH ANMAHbBLY JHCepinikmi
COpmMmMapulHa He2i30eN2eH aiMa wapan Mamepuanvli ary mexHoN0SUACLIH 23Ipey
NPAKMuKaivly mauvizza ue. 3epmmeyoiy Oacmankvl KezeHOepiHOe alMaHvly Gusuka-
XUMUATBLIK — KopcemKiuimepi — aHblKmanodvl. Kammsl  3ammapovly — KOHYEHMpayuscyl,
KblUUKLLIObIZbl, MAHUHOEPOIH Meéauepi, COHOAU-aK aiMaHbly 2p MYpPIHEH WbIPbIHHbIH
wbieblmbl manoanovl. Cuop 0atiblHOAY YWiH O4MAllbl COpm Kocnaiapvl mayoaniovl. Kypzax
3ammapovly auiblmy OUHAMUKACHI, COHOAQU-AK OmMul CRAUPMIHIY KbIUUKbLIObIZbI MeH
KOHYeHmpayuscvluvly — e32epyi  3epmmendi.  [om-xow  uicmi  Kopcemxiumepoiy
KOJOAHbLIAMbIH AUUbIMKBLIAPObIY COPMMApPbl MeH Haciioepine mayenoinici aHblKmanobl.
Cuopoi enodipyee apHanzaun Kocnauviy He2iszi peminoe I pywoexa Bepuencrkas men Penem
Bypxapoma konaiiner copmmap 6onvin mabwiiaovl. Awwimy ywin Safcider AB-1 aocone Cider
MO2 cuop awmvimgvicoin 1 aump cycaaza 0,2 ma 0ozada Koi0aHy YCblHbLIAOYL.

Kinar ce3nep: cuop srcacay, arma 6penou, cudp swcacay, aima

WCIMOJb30BAHUE SIBJIOK, TPOU3PACTAIOLINX B AJIMATUHCKOM
OBJIACTH J1JIS1 MTPOU3BOJCTBA CUJPA

Hwankoea T.C., baszumosa M.M.

B nocneonue mnecxkonveko nem 6 Pecnybnuxke Kazaxcman axmueHo HApawueaemcs
npouszeoocmeo sonok. Tax 6 2021 200y ypoowcati s6n0k cocmasun 262,8 moic. mMoHH, CpeoHsis.
ypoarcatinocms cocmasuna 8,1 moun/ea. Ha oannviii momenm PK obecneuusaem cebs sabnokamu na
70,5%, u sma yugpa npodonxcaem pacmu. Taxum obpazom, ecmaem 80npoc nepepadbomxu 51010k,
8e0b OaleKo He 8ecb ypodicail yoaemcs ynompedumv 8 ceedcem 6ude. B Oawmmoti pabome
paccmampueaemcs. nepepadomrka nio0o8 SOI0Hb COPMOS, NPOUPACMAIOWUX HA MePPUMopuU
Anmamunckou obnacmu, 0ns npouzeoocmea cuopa. Hccnedosanuii no npueooHocmu O
NPoU3600CmMea cuopa paloHUPOSAHHLIX COPMO8 AONOK npakmudecku Hem. Ilosmomy paspabomka
MEXHONO2UU NONYYEHUs AONOYHO20 BUHOMAMEPUANA HA OCHOBE MECHHbLIX COPMO8 ADIOK umeem
npakmuyeckoe 3Hayenue. Ha Hayanvmvlx smanax ucciedosanuti Obiiu OnpeoeneHvl Qu3uKo-
Xumuyeckue noxkazamenu sA0JI0K: KOHYEHMPAYUs CYXUX 6eujecme, KUCIOMHOCHb, COOepHCAHUe
MAHUHOB, A MAKMHCE NPOAHATUIUPOBAH BbIXOO COKA U3 KAHCO020 copma A010K. Bviiu nooobpamvi
ONMUMATILHbIE COPMOCMECU Ol npueomosiienus cuopa. Hccneoosana ounamuka coOparxcusanus
CyXux eewjecms, a maxdce UMEHeHUs KUCIOMHOCMU U KOHYEHMpPAayuu dSMmuiloe020 CHUPMA.
Vemanosnena 3asucumocms 6Kyco-apomamuieckux nokazameineti Om UCnoib3yemblx COpmos U pac
opoaicoceli. B kauecmse ocroswbl Kynadica 0ist npouzsoocmsa cuopa 6ojiee nooxXo0auUMU COPMamu
saensromesi 1 pywoska eeprenckas u Penem bBypxapoma. s copasicusanus pexomenoyemcs
ucnonwsosamu cuopogwie opoxcacu pac Safcider AB-1 u Cider M02 6 dosuposxe 0,2 mn na 1 1 cycna.

KiroueBble cj10Ba: npucomosnerue cuopa, a6104nbiti OpeHouU, npou3e00Cmeo cuopa, s10a10Ko
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BOJIAIIAK ®U3UKA M¥FAJIMAEPIHIH MATEMATHKAJIBIK
JAUBIHABITBI TYPAJIBI

Kanowcanosa I'.K., Pamamynna A.

JKymvicma 6onawax uzuka myaniminiy mamemamuxanivlk Oinim bepy macenenepi
K038an10vbl. DU3UKATBIK NIHOEP JHCIHEe MamemMamurxa OOUbIHUA IHCYMbIC 0A20apaamMaiapblit
3epmmey Hamudcenepi Kenmipineen. Duzuka MYaniMIHIH MAMEMAMUKAnIbIK OalblHObIZbIHbLIY
MA3MYHbIH MaAyOay npuHyunmepi OOUbIHWA YChIHbICMAp Oepinoi.

Kinar ce3nep: mamemamuxanvix 6inim, bonawar usuxa MyeanimMiniy MamemamuKaibly
oatibiHObIYL, (uzukmepee apuanean Koeapwvr mamemamura Kypcoi.

MexrenTeri 6u1iM OepyaAl KaHFBIPTY >KOFaphl OUTIMHIH alblHA XKaHa MiHAeTTep, OuTiM
OakanaBpiapel MEH MarkuCTPIIEPiH Jaspiayra skaHa Tajanrtap Kosasl. Omapsl gaspiiay/biH jKaHa
MIHJETTepl OLTIM amylbUIapIbIH JACHICHIIIK XKoHe OSHIHAIK capaiay/bl iCKe achlpy cajachlHIa
KoCiOM KY3BIPETTUTIKTEPIH KaJbIITACTBIPY, WHTETPALMSUIAHFAH JKOHE ODJIEKTHUBTI KypCTapabl
OKBITY, KaHa MEJarorvKajiblK *OHE aKMapaTThlK TEXHOJOTHSUIAPAbI, OKBITYJbIH TEXHHUKAIIBIK
KypaJJlapblH Naiiganany OoJbi Tadbutazpl. bixiM 6epyai JaMBITYIbIH Ka3ipri Ke3eH1 OKBITYABIH
JKaHa SIICTEPIMEH KOHE TEXHOJOTUSIAPbIMEH KapylaHFaH MYFaJiMHIH KociOH, acipece MoHIK,
JANBIHIBIFBIHA XKOFAPHI TaJIanTap Kosiibl. OChbIFaH OailIaHbICTHI OOJaMIaK MYFAIIMICPIIH TTOHIIK
JAspIBIFBIHBIH KANbl OpTa MOHE J>KOFaphl KOCINTIK OuTiM Oepyai pedopmanayablH Kaszipri
KE3CHIHIH MIHJICTTEPIHE COMKECTITIH KAMTaMachI3 €Ty KaXKeT.

binim Gepyneri e3repicTep OapibIK OKY IOHJEpPiHE, COHBIH ilIiHJE (U3UKAHBI OKBITYFa
acep erti. Pu3uKa Kypchl, Oip KaFbIHAH, apHAWbl OKY MOHJIEPIH OKYFa KaKeTTl ipremi OUTIMHIH
JKOFaphI JIEHT€iiH KaMTaMachI3 €Tyl KepeK, eKiHIII JKaFbIHaH, 13TUICHAIPY/IiH, alllbIKTHIKTHIH jKaHa
TajanTapblHa COMKec Kelyl JKoHe TaKipuOere OarapiaHybl KaxeT. MyralniM TyJiFara eMipiHiH
Ke3-KeJIreH Ke3€HIHJE KaKeTTl1 JACHred MeH TepeHIIKTe OLIiM allyFa MYMKIHIIK Oepyre nailbiH
JKOHE KaOL1eTTi 00JTyhl KepekK.

bonamak ¢u3uka MyFamiMiHIH KOCIOM JKOHE TOHJIK  JalBIHABIFBIHAA  OHBIH
MaTEeMATHKAIBIK JAUBIHIBIFBI €pEeKIe OphIH anafpl. PU3nKa MYFATIMIHIH MaTeMaTHKATBIK
JMANBIHIBIFBIHBIH ~ MaHBI3BUIBIFEl KBTI CaliblH  MeKTenTeri OiumiM  Oepyni  mpoduiabaeymi
KYIIEUTyTe, )KapaThlIbICTaHy MOHAEPIH OKBITY/IbI 13TrUIEHAIpYTe OaillaHbICThI apThIIN KeNel.

Matematukanblk amnmapar Qu3ukara (U3MKANBIK MPOLECTEp MEH KYObUIBICTapbl
CUIIATTAWTBIH TN peTiHae Kaxer. On  Qu3ukanblk 3epTrey ouicTepidid Oipi. Dusmka
cabakTapblH/Ia MaTeMaTUKAaHBIH pOJIH acklpa Oaramay MyMKiH emec. Erep okymibuiap
MaTeMaTHUKaJIBIK almapaTThl KOJIJIAaHYAbl YipeHOece, OH/a oJiap TINTI KapamalbiM (U3HKAIBIK
ecenTi mieme anmMmaiiapl. MaTemaTHKaHbl Oily HETI3iHIE ecenTey JKOHE OJIley IaFablIapbl
KaJBINTacaAbl, JIOTUKAJBIK Oilay, KYHIENIKTI eMipJaiH Ooibll >KaTKaH MpolecTepiH
MaTeMaTHKAJIBIK MOJIEIbICY KaOileTi JaMHIbI.

Mpicansbl, *annbl GU3MKaHBIH HET13T1 O0esiMIepiH (MeXaHuKa, MOJeKyIalblK (u3uKa,
AIEKTPOMArHeTU3M, OMNTHKA) 3epTTey Ke3iHJe BEKTOpJIap >KOHE OJlapFa amaiaap KOJJAaHy,
KOOpAMHATTAp OiCl, TYBIHABI, QyHKUMS, (GyHKOUAIap TrpaQuKrepi, Typa >KOHE Kepi
OPOMOPLUMOHAIAB TOYEJAUIK, TEHJAEYJIep MEH TEHCI3AIKTep CHUSAKTBl TaKbIpbIITapIbl Oi1y
kaxer. CoHmaili-ak, MeXaHHWKa MEH TEOMETPHUSIIBIK ONTHKa eCEeNTepiH MIemyae
YIIOYPBIIITAPALIH ~ YKCACTBHIFBI MEH OYPHINTApABIH TEHIIT Typajdbl TE€OMETPHUSIIBIK
TeopeMajapAbl ecTe caKTay MaHbI3/bl.

«Duszukay, «dusuka xoHe mHPopMmarukay, «Du3nuka xkoHe MaremMaTukay, «Duzuka
KOHE acTpoOHOMHs» OuriM Oepy Oarmapiamanapbl OOWBIHIIA OKHTBIH CTYASHTTEDP KaJIIbl
¢u3MKa MOHJEPiH FaHa eMeC, TCOPUSIBIK (PM3MKAaHbIH HEri3ri 6esiMIepiH, COHlal -aK pu3nka
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OOMBIHINIA apHAIBI KypCcTapbl 1a OKUAbL. Erep sxanmnel Gpu3uka NoHAEPiH OKY YIIiH JIeMEeHTap
MaTeMaTHKaHbl 011y )KETKIJIIKTI 00JIca, OH/Ia TEOPHUSIBIK (U3UKAHBIH O6JIMACPIH UTepy YIIiH
KOFapbl MaTeMaTUKaHBIH OeNrisi Oip TaKbIPHINTAPBIH 3€PTTEY KaXKET.

YHuBepcuTeTTEpAIH (PHU3UKAIBIK MaMaHABIKTApBIHBIH OuTiM Oepy OaFmapiamaiapblHbIH
Ma3MyHBIH TalJay KepceTkeHzel, erep OypbiH (OipHelie oHmaraH >KbUl OypbIH) Oonamak (u3uka
MYFaTIMAEPIHIH MAaTeMaTUKAIBIK JaibIHIBIFBI JKEKe MaTeMAaTHKAIBIK IOHJEPAl: dJIeMEHTap
MaTeMaThKa, MaTeMaTUKAIBIK Talljiay, aireOpa jkoHe reoMeTpusi, Ju(QepeHIMaIbIK TeHIeYIIep
TEOPUSIChI, BIKTUMAIIBIK TEOPHSCHI AKOHE MaTEMATUKAIIBIK CTATHCTHKA ITOHEPIH OKY/IbI KAMThICA, Ka3ip
KOFapbl MaTeMaTHUKaHbl OKyFa KeseMi 5 KpeauT Oip FaHa IIoH OertiHe .

bomamak ¢usuka myramimaepine apHanrad <«OKorapsl mMaTeMmMaTHKa» OKY ITOHIHIH
Ma3MyHbIHA KeJeci TaKbIPBIITap KIPreH: MaTpulanap, ChI3BIKTBIK TEHACYJIep XKyieci,
BEKTOPJIAp MEH OJIapFa aMaligap KoJJaHy, Ty3eyJep >KOHE OJIapblIH >KajIbl TeHACYl, eKiHIIl
pPEeTTi CBI3BIKTAp, (YHKIUSHBIH TYBIHIBICH, (DYHKIUSHBIH TpauKTEpiH caly, ajFamKbl
GyHKIMS, aHBIKTaJIMaraH »>KOHE aHBIKTAJIFaH WHTerpaiiap, Kem aiHbIManbl (YHKIUA,
KOMILJIEKC caHzgap, Karapmap. IloHHIH OKy Oarmapiamachl e3apa OailIaHBICTBI €MeC JKOHE
TOJIBIK €EMeC OKY MaTepUalibIHbIH O1pJIIKTEpPiHIH PECMU KUBIHTBIFBI 00JIBIN KOpiHeAl. MbIcalbl,
®ypne KaTapiapsl, KUCHIK CHI3BIKTHI )KOHE OCTTIK MHTETpaap, BEKTOPJIBIK )KOHE TEH30PIIBIK
Tanaay Herizuepi, nuddepeHnanabK TeHIeyIep KOK.

Conrpl Ke3Jeplle MaTeMaTUKaJarbl OKYy OarJapiiaMalapblHBIH —Ma3MYHBIH]IAFbI
OJIKBUIBIKTAPIBIH OPHBIH TOJTHIPY VIIIH (PU3HKAHBI OKBITYJAa «©31HE-031 KBI3MET KOPCeTy»
ypaici Gaiikana 6actaapl. OU3MKAIBIK MOHAEP/I OKBITY OaphIChIHAA (PU3MKA MYFaTiMICPiHIH
e371epl TOHHIH TaKbIPBIITAPBIH HIepyre KakeTTI MaTeMaTUKaHBIH KehOip MacenenepiH
3epTTeyni eHrizeni. Mpicaibl, TEOPUSIBIK MEXaHUKAaHbI 3€PTTEY KE3iHJAE TEH30p YFBIMBIHA
KYTIHY KaKeTTIIIr TybIHAAHABI. DIEKTPOAMHAMHMKAHBI OKBITKaHAA KUCBHIK CBHI3BIKTHI JKOHE
OeTTIK MHTerpajiapipl miemy Oi1y KaxeT. OpuHE, (U3MKA MOHIHIH MYFalliMl CYpPaKThIH
(dbopManbbl JKaFbIH CTYICHTTEpre KeTKi3e A1, O1paK )KeTKIIKT1 yaKbIThl O6ap MaTeMaTHK MaMaH
FaHa OCBI MOCEJICH] TEPEHIPEK KOHE TOJIBIK TYCIHYTe MYMKIHIIK Oepe anajbl.

du3MKTEepre apHaJIFaH )KOFapbl MaTeMaTHKa OOMbIHIIA OKY OaF1apiaMachlHbIH Ma3MYHBIH
3epTTey JKOFapbhl MaTeMaTHKa KYpPChIHBIH Ma3MYHbl MEH OKBITY OMICTEpiHIH CTYIEHTTEpPIiH
MaMaHJaHy epeKIIENIKTEpiHe OHTaWJIbl COMKECTITIHIH JKOKTBIFBIH KOpCEeTTi. MaTemaTukaHbl
OKBITYIbIH (POpMalibJbI-IOTUKAIBIK CTUI1 Oalikananpl. XKorapsl MaTeMaTHKa KypChl, ©KIHIIIKE
opaii, (PM3MKAHBIH KAKETTITIKTEPIHEH MYJJIEM aKbIpaTbUIFaH — MaTepHUajibl TaHAay OOMbIHIIA
71a, OHBI TYCIHJIIPY, €CEeTTep MIBIFapy jKOHE JIaFIblIapbl 1aMbITy OOWBIHIIA Ja.

MaremartukaHbl OKyFa O6JIiHTe€H caFraTTap/bIH KbICKapyhl, Oonamiak (Gu3nka MyFatiMIepiHiH
MaTeMaTUKAIbIK JaibIHIbFBIHBIH Ma3MYHbIH TaHJIAy/bIH HETI3/IeJIreH NPUHLUITEPIHIH OoIMaysbl,
OpHHE, OJIap/IbIH MOH/IIK JalbIH/IBIFBIHBIH CallaCbIHA TEPIC 9CEP €Tyl MyMKIH.

OKpITY ToXipuOeci pU3MKaAIBIK ecenTepi MeNnryae TYbIHIAUThIH KUBIHBIKTAp KeOiHece
(GYHKIMOHAIABIK TOYSIUTIKTEP/l TalAay, MaTEMATUKAIBIK TeHSYIEPAl KypacThIPY KoHE ey
JaFAbUIApbIHBIH O0JIMaybIMEH, alnreOpalblK TYPIACHAIPYJIEp MEH FeOMEeTPUSIIBIK TYPFBI3YIap/ bl
KYpri3e aiMaybIMeH OalaHbICThl €KEHIH KOpPCeTe/Il.

Conpaii-ak, (QU3MKaJIBIK ecenTepii UIely MpoLeciHAe CTyIeHTTepae, TaxKipuode
KOPCETKEH/IeH, MaTeMaTHUKAIbIK OLTIM MEH IaFabuIlapibsl jKaHa JKarJaijapra aybICTRIPYMEH
OaiiaHpIcThl OipKaTap KUBIHIBIKTAP TYBIHAAWTBHIHBIH aTall ©TKEeH keH. EH KapamailbiM MbIcall.
dusnKaNbIK ecenTepl Menye XpUIAaMIbIK, YAeY, TeMIeparypa xkoHe o3 Oenriiepi 6ap 6acka
¢bu3uKanbIK maManap i3feniHeTiH (QyHKOUsIap peTiHae KapacTbipbuiafbl. COHBIMEH, €cemTi
uibiFapy 6apbichiHga pusuKaiblk hopmynanapra Kelry Ke3iHae CTyIeHTTepre Oenrici3 maMaHbl X
(ukc) apkpuibl Oenriney oieTi kenepri kenrtipedi. Byn skorapbl Marematvka MeH (HU3UKa
KypPCTapbIHBIH XKETKUTIKCI3 HHTETpAIUsIChIHA OAalIaHBICTHI.

Bonamak ¢usnka MyramiMIepiHIH MaTeMaTHKaIbIK OutiM  Oepy JKyHeciHZeri ochl
Mocenenepal  menry  yirH, Oi3MiH  OWbIMBIRIIA, (U3WKA MYFATIMIHIH MaTEeMaTHKAIBIK
JAWBIHIBIFBIHBIH Ma3MYHBIH TaHIAYABIH KEJIeCl HeTi3r1 MPUHIUITEPiH YChIHYFa Oonanbl. bomamak
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¢u3MKa MyFaiMepi YIIIiH OKBITBUIATHIH KOFapbl MAaTEMAaTHKA KYpChl MA3MYHBI KaFbIHAH J1a, OKBITY
anictepi OOMBIHIIA J1a KIIACCUKANIBIK YHUBEPCUTETTIH JKapaThUIBICTAaHy-MaTEMAaTHKAJIBIK OaFbITTaFbI
OiiM Oepy Oarmapiamaniapbl YIIiH OKBITBUIATBHIH JKOFAphl MaTeMaTHKa KypChIHAH e3relie 00ybl
Kepek. MaTtemMaTuKaibIK OLTiM JICHreil OOBEKTHUBTI KAKETTUIKTI, MEKTEH TICH YHUBEPCHTET
OLIIMIHIH C€a0aKTACTLIFBIH, KAJIBIITACKAH MAaTeMAaTHUKAILIK OLIIMHIH JIOTHKAJIBIK TOJIBIKTBIFBIH,
MaTeMaTUKAIBIK 00bEKTIIIEPMEH )KYMBIC ICTeY aFAbUIAPbIH KAJIBIITACTHIPY IBIH TYPAKTHUIBIFBI MCH
OEpIKTIriH KaHaFaTTaHBIPYBI KEPEK.

bi3 maremarumka >xoHe (U3MKANBIK IMOHAEpP OOWBIHINA KYMBIC OarmapiamMaliapbiH
3epTTeAiK. 3epTTey HOTHXKENepl TEOpUsUIBIK (HU3UKa TOHJIEpIHIEe MaTeMaThKa €H KOl
KOJIQIaHBUTATBIHBIH KOpceTTi. boiamak ¢usznka MyramimMaepiH naspiay OargapliaMachiHBIH
KYPBUIBIMBIH, Kbl JKOHE TEOPHSUIBIK (U3MKa NOHAEPIHIH OKy OaraapiamManapblHbIH
Ma3MYHBIH 3epTTey (u3uKa Myramimjaepine apHanraH JKorapel MaTeMaTHKa KYypCBIHBIH
OarmapiaMachl Kejeci Heri3Ti 6emiMaep/i KaMTybl Kepek Jien 0omkayFa MyMKIHIIK Oepeti:

- MaTteMaTHKaJIbIK Tajjiay;

- CBIBBIKTHIK aredpa )KoHE aHATMTHKAIIBIK T€OMETPHS,

- blkTUManIbIKTap TEOPUSACHI KOHE MATEMATHKAIIBIK CTATHCTUKA;

- MuddepeHnmanapik TeHACYIEp.

3eprrey HoTmkeciHae Teopusuiblk (uszuka MeH JKorapel MaremaTHKa TapayiapbIHBIH
OailyIaHBICHI AHBIKTANIBI. |-l KecTele MbIcal peTiHae TeopusuIblKk MeXaHWkKa MeH JKorapbl
MaTeMaTHKaHbIH ITOHAPAJIBIK OaliJIaHBICHl KOPCETIJITEH.

Kecre 1
Teopusiiibik Mexannka MeH 2Korapbl MaTeMATHKAHBIH OHAPAJIBIK 0alilJIAHBICHI
Ne KiaccnkanbIKk MeXaHMKAHBIH HeTi3ri Korapel maTemaTuka 0esimaepi
TaKbIPBINTAPbI MEH CYPaKTapbl < o
§ & =} = o
[5) a R =
s.|5 |52 |88 |2:
£zl @ S2 52|23
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1. MaTepusabIK HYKTe KHHEMATHKACHI + + +

KunemaTtukanbiH Herisri ece0i. HykTe KO3ralbIChIH
cunarray oictepi. CUmarTay/IsiH BEKTOPIIBIK SIiCi.
CunarTayablH KOOPAUHATTHIK 9/1ici. CUnaTTayablH
Tabury daici. boexkTiy KHHEMAaTHKAIBIK
cUnaTTaMaiaphbl: XKbeULIAMABIK, yaey. Taouru
YIIKBIPJIBIHBIH ocTepi. HykTeHiH jkaHama skoHe
HOpMaJIb yeyJiepi.

2. MartepusiibIK HYKTe JTMHAMUKAchI MHepianasr | + + + +
caHak, )xyHenepi. HploTOHHBIH OipiHIIi 3aHBI.
lanuneviaiy TypaeHaipysepi. [anuneinin canbic-
TBIPMaJIBIK TPUHIKII. HBIOTOHHBIH €KIHIII 3aHBbI.
Macca. MexanukaisIk kymrep. Xymsic. HeroTon-
HBIH YIIiHII 3aHbl. [luHamuka ecentepi. Hykre
KO3FaJIbICBIHBIH AU(PepeHIMaIAbIK TEHACYIEPI.
3. KarTsl neHe kuHeMaTuKkachl KaTThl geHe + + +
KHHEMaTUKACHIHBIH ece0i. KaTTel AcHe Ko3ra-
JIBICBIHBIH TYpIiepi. KaTTel neneHiy inrepinmenti
Ko3FrajbIChl. KaTThI JeHEHIH aifHaIMaJIbl
KO3FaJIBICHl. BYpBLTY OYPBITIEI, OYPBIIITHIK
KBUIAMIBIK, OYPBITITHIK YICY, CHI3BIKTHIK
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KBUTTAMJIBIK, )KaHaMa KoHe HOpMaJb YACYJIep
KaTThl neHeHiH *a3bIK KO3FalbIChl. [loimoc.

Kosranbic Tenaeynepi

XKannsiiama koopauHaTTap. Jlarpamk
¢ynkumsicel. EH a3 acep ety npunuumi. Jlarpamk
teHzaeyi. XKanmeoiama ummyisce. ['aMunsToH
¢dbyaxmusicel. 'amuneTon TeHneyi. KanoHIbIK
Typrenaipyiaep. ['amunbToH- K00 TeHaeYi.

HykTe nMHAMIKACBIHBIH KAJIBI TEOpEeMAaIapbl
Ko3FasbICThIH ANHAMHUKAIIBIK CHIIATTaMalIaphl.
Hykre umnynsci. Hykre uMmynbcinin e3repici
Typalisl TeopeMa. HyKTeHiH UMIyibc MOMEHTI.
HyxTeHiH nMITy ¢ MOMEHTIHIH ©3repici Typaibl
Teopema. HyKTeHiH KHHETHKAIBIK SHEPTHSICHI.
HykTeHiH KMHETHKAIBIK YHEPTUSCHIHBIH e3repici
TypaJbl TeOpeMa.

Cakrauy 3anaap Kosransic nHTErpaigapsl.
DOHEprusHbIH caKTany 3aHbl. IMITyNChTiH cakTaty
3aHbl. IMITyJIbC MOMEHTIHIH CaKTalTy 3aHbI.
Cakrany 3aHIapAbIH KEHICTIK TIeH yaKbIT
CUMMETPUSICHIHBIH KacHeTTepiMeH OaiTaHbICHI.
Herep Teopemacsl. MHep1ys OPTaJIbIFbI, OHBIH
KBUTIAMIBIFBL. VIHEpIHSI OPTaJIbIFbIHBIH KO3FaJIbICHI
TypaJibl TEOpeMa.

Bipesmemai Ko3raJbic :koHe eKi AeHe eceOi
Bipemmemii Ko3ranbic. DUHUTTIK JKoHE
WH(GUHUTTIK Ko3Faibic. bipemmem i GUHUTTIK
KO3FaNBICTBIH Mep3iMi. Eki nene eceOi.
Kenripinren macca.

Opraablk epicreri Ko3raabic OpTajibIK epicTeri
OeumiexTiH Ko3Fanbichl. CakTaity 3aHaap,
TpaekTopus TeHaeyi. LIukinaik koopanHara.
Kemiepiiy eKiHII 3aHBbI.

KyJaonabik epicreri 060/1IEeKTIH KO3FAJIbICHI
Kymnonapik epicreri OeIIeKTiH KO3FalbIChl, OHBIH
Tpaekropusiapbl. KynoHABIK epicTeri GUHATTIK
Kosranbic. Kemep 3anmapsl.

10.

Basy Tep6enictrep Epkin xoHe epikci3
Oipemmmemii TepoericTep. ['apMOHUKAITBIK
TepOernicTep. Ouietin Tepoenicrep. Epikcis
tepbemnictep. Tepbenicrepain auddepenuuanibik
TEHJeyepi, TepOeric 3aHIapshl.

11.

Epkin eMec syiieHiH AMHAMHKACHI

BaitmanpicTap x&oHE OJapIbIH KIacCU(PUKAIIHSICH.
Peaknus kymrepi. JanamOep npuHImIIi.
Buptyanas! opein aysicTeipy. Wnean Gaiinansictap.
Bipinmii texri Jlarpanx tenaeynepi. damamoep-
Jlarpamx TeHzeynepi.

12.

HNuepumangsl eMec caHak Kylecingeri
06JIIEeKTiH KO3FAJIbIChI

WHeprmanabl eMec caHak JKyHeciHe KaThICThI
OenmIeKTiH Ko3Fanbickl. MHepuus KymTepi.
OKBUBAJICHTTLUIIK MPUHIIAIT. MeXaHUKAIIBIK
KYHEHIH JUHAMHKAJIBIK CHIIATTaMalIaphbl.
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13. | KarThl JeHe IHHAMHKACHI + + + +
KatTel [eHeHIH KMHETUKAJIBIK dHEPrUsChl. MHepius
TeH30pbl. KarThl neHeHiH nMmyiasc MoMeHTi. KaTTer
JICHECHIH KO3FaJIbIC TEHACYJIEpi. DUnepaiy
JIMHAMHKAITBIK TCHICYI.

Temenne Oonamak Gpu3uKa MyFaTiMIEpiH Jaspiay Ke3iHe )KoFapbl MaTeMaTHKa KypchlHa
KaKETTI MaTepuasibl TaHIayFa KOMEKTECETIH YIJIECTIpY KecTeci OepiireH.

Kecte 2

Teopusabik puzukanarpl JKorapbl MAaTEMaTUKA TAKBIPINTAPLI

Ne TeopusbIK Teopusiiblk puzuka 0eriMaepiH MeHrepy YUIiH KasKeTTi »KOFapbl
usuka MaTeMaTHKAHBIH HEri3ri TAKBIPBINTAPBI
oeJimaepi
1. Teopusibik HlexTep, QyHKUMSHBIH Y3OIKCi3AIr, TuddepeHInaIAbIK ecenTey,
(KITacCHKAIIBIK) GbyHKUMSUIApABI 3€PTTEY, HHTETPANIBIK €CEIITEY, XKAaChIPhIH QYHKIHIAP,
MeXaHUKa BapHALIMSUIBIK €CETITEY 3JIEMEHTTEP1, KOMILIEKC CaHap, BEKTOPap XKoHE
oNlapra amaiap KoJJaHy, TeH30pJap, aHbIKTAYBIIITAp, Ka3bIKTHIKTAFbI
JKOHE KeHICTIKTET1 TY3Y CHI3BIK, EKiHIIII PEeTTI KUCHIKTAp, OipiHIII JKoHE
eKiHIIi peTTi xkai nuddepeHnnaIibpK TeHIeYyIep TEOPHSICH
2. OnekTpoauHaMuka | BekTopiblk Tanaay, muddepeHIaNIbIK €CenTey, HHTEPAIbIK eCeITey,
sxxone ACT €CeJiK MHTErpayiJiap, KUCBIK ChI3BIKTHI MHTErpaap, OCTTiK HHTErpasaap,
TEH30PJIBIK, eCeNTey dIEMEHTTEpPi, KeHICTIKTET1 OeTTep MEH KHCHIKTap,
JupakTeig nenbra GyHKIHSICH, epOec TysIHABUTB () hepeHraIbK
teHeyaep, Pypoe Katapuapsl xxoHe Dypbe HHTErpaIAapPhI
3. KBaHTTBIK HuddepeHnmanapik ecentey, HHTETPAABIK €CENTEY, TEH30PIBIK €CENTeY
MeXaHHUKa 3JIEMEHTTEP], BEKTOPJIAp XKOHE OJIapFa aManjap KojlaHy, MaTpuaiap,
CBI3BIKTHIK OIlEpaTOpiap, MEHIIIKTI MOHJIEp MEH MEHIIIKTi QyHKIHUsIIAp,
aHBIKTAYBIIITAp, KaTapiap, Kem aifHpIMaisl QyHKIusap, JupakTsiy
JenbTa GyHKUMACHL, epOec TybIHABUIE AU depeHanabK TeHaeyep
TEOPHSICHI
4, CTaTHCTHUKAIIBIK bIkTUMaNIBIKTap TEOPUSICHIHBIH KOHE MATEMATUKAJIBIK CTATUCTUKA
¢du3nKa xoHe 3IIEMEHTTepi, meKTep, AuddepeHnaNabIK ecenTey, HHTETPaTIbIK
TEPMOIMHAMUKA ecernTey, aHbIKTaybIIITAap, XKal jKoHe J1epOec TYBIHABUIBI
nuddepeHInanIbIK TeHaeyiep, Dypbe Katapiaps! xoHe Dypre
WHTErpaIIaphl
5. Anpo xoHe Huddepenuumanaplk ecentey, HHTETPaIAbIK €CENTEY, TEH30PIIBIK ECENTeY
3JIEMEHTap 3IIEMEHTTEPi, BEKTOPJIAp KOHE OJIapFa aMainjap KojlaHy, MaTpuaiap,
OemmexTep CBI3BIKTHIK OIIEpaTOpiap, MEHIIKTI MOHJIEP MEH MEHIIIKTI QyHKIUsIIAp,
TEOPHSICHI AHBIKTAYBIINTAP, KO alfHBIMAJIBI QYHKIHSIIAp

®duzuka MyraniMmaepiH Jaspiay OoibiHIIa OuaiM Oepy Oarnmapiamanapsl yinH JKorapbl
MaTeMaTHKa KYPCHIHBIH >KYMbIC OaFaapiiaMachlH d3ipiey Ke3iHae (U3MKa OKBITYLIbLIAphI
€HT'13reH JKOHE OKbIFaH apHailbl KypcTapabl 1a ecKepy KakeT. MbIcanbl, KONTEereH KOFaphbl OKY
opbIHAapbIHAa «MaTteMaTHKANIBIK (PU3KKa 9IiCTep1» CUSKTHI MHTETPATUBTI ITOH OKBIThLIA A6l OH/1a
OpICTIH MaTeMaTHKaJIbIK TEOPUSACHIHBIH HET13T1 TYCIHIKTEP1 MEH 9/IiCTepi KoHE JepOec TYbIHIbLIbI
Qg epeHIMaIbIK TEHACYIEp TEOPUICHl TEOPHUIBIK (PU3HKaHBIH (JIEKTPOANHAMHKA, KBAHTTHIK
MexaHuKa) OeJiMIEpiH OKBITyFa KaxkeTTi kejemzae OepinreH. «Mektenm-)KOO» xyiiecinaeri
MaTeMaTHKAIBIK O171iM Oepy Ma3MyHBIHBIH Ca0aKTaCThIFbI Typalibl YMBITIIAYBIMbI3 KEPEK.

@OU3HKTIH MaTEeMaTUKAIBIK OUTIMIHIH Ma3MYHBI (DU3HKAJIBIK OUTIMHIH OJIApABIH MOHIH
KOpPCeTY KAXKETTUIriHEe CcolikeCc Kemyl KepeK, (U3MKaJIbIK MBICAIAAPMEH MaTeMaTHKAaJIbIK
VFBIMJIAP/IBl HAKTHUIAY MYMKIHJIT], HAaKThl (U3HKAIBIK MPOIECTEPl KapacThIpy apKbLIbI
MaTEeMaTHKAJIBIK YFBIMIAP/Ibl €HT13yTe MOTHBALUS KAXKET.
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CoHFBI yaKpITTa MaMaHIAPIbI Aasipiiay MPOIECIHIEC OKY IoH/IEp IeHOePIH IeT MHTETPATHUBTI
OaiimanbicTapra ke0ipek keHU1 OeniHyae. OKy MoHAEpiH OBITHIPAHKBI 3€PTTEY OUTIM aTyIIbLIAP IBIH
CaHACBIHJA WIepuIeTiH OUTIMHIH, ICKEpIIKTIH OHE JaFrAbUIapAblH OerneK OoiyblHa bl KeNeol.
Maremarrka MeH (DM3WKaHBIH WHTETPAIMSACHIH JKY3€Te achIPYAbIH MaHbBI3Ibl ACHEKTLICPIHIH Oipi
CTYAEHTTEP/IH (PU3MKAHBIH KONJaHOAJbl €CENTepiH IIbFapy JaFAbUIaphIH KAIBIITACTBHIPY OOJIbIN
Tabbu1aabl. OKBITYIBIH OYJI 9ICIH KOJIZIAHY CTYIEHTTEpre adCTPpakTLI opMysanap MEH TeHIISYIepIiH
(MBHKABIK TIPOLIECTEP/IC HAKTHI ICKE aCATHIHBIH KOPYTe MYMKIHIIIK Oepei.

ConbiMeH, Oomnarak Gpu3nka MyFatiMiHIH MAaTEMAaTUKAIIBIK TAUbIHABIFBIHBIH CAllaChbIH apTTHIPY
yurH (usukaHbH OapiblK OeiMaepi MEH KOFapbl MaTeMaTHKaHBIH TOHAPATIBIK OaillaHbICTapbIH
OpHATy MaHBI3/IbI KOHE OKBITY Ma3MYHBIH TaHAAy/a OJap/IbIH K3C10M OaFbIThIH €CKEPY KaXKeT.

Beltinaix mHTErpanus xoHe KoigaHOanbl Oarjap KaruOaThIH KaMTaMachl3 €Ty YIIiH
XKorapsl MaremaTuka OOIBIHIIA NPAKTHKAIBIK cabakrapaa KojaaHOanbl ecenTep/l IIelry,
COHIaii-aKk OuriM Oepy OarmapiamaliapFa MaTeMAaTHKAMEH WHTETPAlMsUIaHFAaH (U3HKATBIK
KypcTapabl 93ipliey JKOHE €HTri3y KaxkeT. Meicanbl, «MareMmaTtukanblK (u3nKa 9IicTepi,
«TeopusplK (prU3MKaarel BEKTOPIBIK Tannay» skoHe T.0. KommanOanbl ecenTepai maiimanany
MaTeMaTHKaHbl "Ta3a" urepy moHIHEH oJlapblH Oojalmiak KociOM KbI3MeTiHe OaiIaHbICThI TTOHTe
alfHaIIBIpyFa MYMKiHIIK Oepesi. COHBIMEH KaTap, MaTeMAaTUKAJBIK JAHbIHIBIKTBIH Y3IKCI3/IIT
YIIiH CTYACHTTEP/l MAaTEeMaTUKAIIBIK MOAETBACYI KOJIIaHyAbl KaXKET €TETIH FhUIBIMU JK00amapsl
OpBIHJIAyFa TAPTYy.
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O MATEMATHYECKOM NOJAIOTOBKE BYAYIIIUX YUUTEJEN ®U3UKH

Kanowcanosa I' K., Pamamoina O.

B pabome 3amponymul npobremvl mamemamuyecko2o 00pazosanusi 6yoyuje2o yuumelis
@uszuku. Ilpusedenvl pesyrbmamvl UCCIEO08AHUSA pAbOYUX NPOSPAMM NO Mamemamuxe u
Qusuveckum Oucyuniunam. Jlamel pexkomMeHOAyuu nO HPUHYUNAM OMOOPA COOEPHCAHUS
MaAmemMamuyeckol noo020MmoeKy yuumes uuKu.

KaroueBble ciioBa: mamemamuyeckoe oOpazoganue, Mamemamudeckas noo20mosKa
0yoywe2o yuumens (uuku, Kypc 8blcuiett Mamemamuxy 01 Qu3uKkos
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ABOUT MATHEMATICAL TRAINING OF FUTURE PHYSICS TEACHERS
G. Kalzhanova, A. Ramatulla

The paper touches upon the problems of mathematical education of a future physics
teacher. The results of the study of work programs in mathematics and physical disciplines are
presented. Recommendations on the principles of selection of the content of mathematical training
of a physics teacher are given.

Key words: mathematical education, mathematical training of a future physics teacher, a
course of higher mathematics for physicists
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INPUMEHEHMUE JJA®PEPEHIIUAJIBHBIX YPABHEHUI
JJIsA PEHHEHUSA 3AAY ®PU3UKHU

Kanxcanosa I'K., Caxbaes b.

B cmamve paccmampueaemcs npumenenue Oughpepenyuanvhuix ypasHeHull Ol peuleHus
Qusuueckux 3adau. B pabome nokazamvl >manvi u Memoovl COCMAGIeHUs. OugpepeHyuanbHbix
VpasHeHull uzuueckux npoyeccos u signeHull. Ilpueedenvt npumepsl peutenuss OUHAMUYECKUX 3a0ay
MEXAHUKU, ONUCHIBAIOUWUXCS OUPDDEPEHYUATOHBIMU YDABHEHUAMU OJI5L PASHBIX U008 MEXAHUYECKUX CUIL.

KiroueBble caoBa:  Jugpgepenyuanvhvie  ypaeuenus, — uzuveckue — 3a0adu,
oughghepenyuanvruas mooenv uzuueckux sieHull U NPoYeccos.

Jnist onvicanust (PU3MYECKUX SIBICHUM U MPOIIECCOB IIMPOKO HUCHOIB3YIOTCS MaTeMaTUIeCKUe
Meroqpl. MHoOrMe 3amaun (PU3MKU TPUBOIAT K HEOOXOJMMOCTH pelieHus JudQepeHIaIbHbIX
ypaBHEHHH. DTO CBA3aHO C TE€M, YTO MHOTM€ (PU3MUYECKUE 3aKOHBI, OMUCHIBAIONIME (U3HUYECKUE
TPOLIECCHI U SIBJICHUSL, ABJISAIOTCS MU PepeHIMaT-HBIMU YpaBHeHHsAME. K niprMepy, B ciydae perieHus
3a/1a4 MEXaHUKHU HCIIOJIb3YETCS OCHOBHOW 3aKOH JUHAMUKH - BTOPOW 3aKOH HbIOTOHA, B KBAHTOBOM
MexaHuke — ypaBHenue [llpenunrepa, B aToMHO# (hU3HKe — 3aKOH paIMOAKTUBHOTO pacmaza u T.J.

Jnst  pemeHuss  Takux — QU3MYECKUX  3a7ad  BaXHO  MPaBUJIBHO  COCTaBUTH
muddepeHIManTbHOe ypaBHEHHE 10 JIaHHBIM 3aJa4d ¥, BOCIOJB30BaBIINCH allllapaToM
nudepeHIaIbHOT0 UCYUCIICHUS, TTOJTYYUTh OTBET Ha MOCTABJICHHBIN B YCIIOBHH 3a/1a4d BOIIPOC.

Urtobb! co3aars mudQepeHIHaTbHyI0 MO PEATbHOTO (PU3HMYECKOTro Mpoliecca Ha TIEpBOM
ATare Hajl0 PelnTh, KaKyIO M3 U3MEHSIOIIUXCS B JAHHOM (DU3UYECKOM TPOIIECCE BEIMYUH BHIOPATH B
KauecTBE HE3aBHCHUMOM IEpPEeMEHHOH, a KaKylo — B KayecTBe MCKOMOHW (yHKImu. [lanee, BHISIBUB
(U3MYECKHMA 3aKOH, CBSI3BIBAIONIMI 3TH BEIWYHMHBI, 1O YCJIOBHIO 3aadd cocTaBisiercs audde-
peHIManpHOoe ypaBHeHre. Ha BTopoM atare 1iis onpe/enieHus 3aKoHa U3MEHEHUsT HICKOMOW (DYHKITH
HAJI0 penmTh JudQepeHInaT-HOE YPaBHEHHUE W HAWTH €ro OOIee pelieHre. 3aTeM MO 3aJaHHbIM
HAYaIbHBIM W/WHM TPAaHUYHBIM YCIIOBHSM 3aJ1adqd HAXOMST YacTHOe perneHue auddepeHnnansHoro
ypaBHeHus1. Ha mocnenHeM stane npoBOST UCCIeI0BaHHE MOTYYEHHOTO PELIEHUSL.

[Ipun pemiennn QusnUecknx 3agad TakKe MPUMEHSIOT TaKOW METOJ COCTaBIICHUS
nudepeHIMABHBIX  YpaBHEHUN, KOTJIAa HCIOJBb3yeTcs] (DU3WYECKH CMBICT TPOU3BOIHOM
GYHKIIMM KaK CKOPOCTH MpOTEKaHUs Ipoliecca. Tak, Hampumep, COTIaCHO OCHOBHOHM 3ajade
JTUHAMHUKU HAJ0 HAWTH 3aKOH JBIKEHUS TeJa, €CJIM U3BECTHBI CUJIBI, JEHCTBYIONIME HA TAHHOE
Teno. B kauecTBe nickoMol QYHKIIMK B TAKUX 3a7ja4ax BEIOMpaeTcs paauyc-BekTop Tena. M3 kypca
TEOPETHYECKOM MEXaHHMKH MBI 3HAEM, YTO CKOpPOCTh T€JIa €CTh IepBas MPOU3BOJHAS paguyc-
BEKTOpa MO BPEMEHH, a YCKOPEHHUE Tella - BTOpasi MPOU3BOJHASL PaJUyC-BEKTOpa MO BPEMEHH.
Torma B ciydae CUJIbl, 3aBUCAIIECH OT BPEMEHHM, CKOPOCTH U paINyC-BEKTOpA TeJla, BTOPOU 3aKOH
HeroTona 3anuriercs B BUae clieayromero nuddepeHnanbHoro ypaBHEeHUs:
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mi(e) = F (£, 7(0,7(0),

1)

riue m,?(t),?(t),?.(t), F — COOTBETCTBEHHO Macca, pagryc-BEKTOP, CKOPOCTh Tela,
YCKOpPEHHE Tella W PaBHOJACHCTBYIOIIAs BCEX CWII, ACWCTBYIOIMX Ha Teno. [IpomsBoanas mo
BpEeMEHH 0003HaUYEHa TOYKON HaJ BEINYNHON.

Hwxe B Tabnmiie npuBeeHbI IPUMEPHI cocTaBieHus uddepeHnnanbHbIX YpaBHEHUH 110
ycioBuIo Gu3nyYecKoil 3agaun. B mepBoM npumepe mokasaHo cocTaBieHne TudpGepeHInaTEHOTO
yYpaBHEHHs IO YCIOBHMIO 33Jaydl O pacmaje pagusi ¢ UCIHOIb30BAHHMEM (U3NYECKOTO CMBICIIA
POMU3BOAHON (DYHKIMH (KOJMUYECTBA Paans) KaK CKOPOCTHU pacmaza paaus. Bo BropoM npumepe
IpU COCTaBICHUH JU(GPEPEHIINATBLHOIO YPAaBHEHHS, ONKMCHIBAIOIIErO JTaHHBIM (U3NUYECKUi
HPOLIECC, HCXOAAT U3 MPEACTABICHHUS KaK MPOTEKaeT Mpolecc B OECKOHEYHO Mayoi 00sacTy 3a
0ECKOHEYHO Mablii TPOMEXYTOK BpeMeHH. Takoil Meroa cocraBieHus TudepeHInaIbLHOro
ypaBHEHHsI Ha3bIBACTCS METOZOM T epeHIINAIOB.

Tabauua 1

IIpumepsl cocTraBiienust AuddepeHUNATBLHOIO ypaBHeHUS B (PU3HYECKHUX 3a4a4aX

Ne YcaoBue 3axaun IlocTranoBKa 3a1a4n

1. | Pacnag pagus B kauecTBe He3aBHCHMOI IIEpeMEHHO BRIOMpaeM BpeMsi ¢, a B
NIPOUCXOIUT TAKUM KadecTBe HCKOMOH (yHkimu xonmmuectBo panust N. Hano Haiitu
00pa3oMm, 4TO0 CKOPOCTh zaBucuMocTh N = N(t). CkopocTh pacmaa — 3T0 CKOPOCTh
pacnana M3MEHEHUS KOIMYECTBA Paivs, KOTOpasi paBHA IPOU3BOIHOMN
MPONOPIUOHATIbHA KOJIMYECTBA pajusi 10 BPEMEHU.
KOJIMYECTBY PajHusl. [lo ycnoButo 3amaun coctapnsieMm auddepeHaab-Hoe ypaBHEHHUE:
Haiitu 3axom, dN
BBIpAXKAIOIINI U3MEHEHUE dr kN
KOJMYECTBa paaus ¢ rae k — ko3 OUIHEHT MPONOPIUOHATEHOCTH.
TeYECHUEM BPEMEHH, €clii | [lycTh B HaUanbHBIA MOMEHT KOJIMUECTBO pamusi N = Ny. O10
U3BECTHO, 4TO 4epe3 1600 | HayaigpHOE yCIOBHE, H3 KOTOPOTO OMPEICISIeTCs TOCTOSIHHAS
JIET OCTaHeTCs TIOJIOBUHA | yHTerpupoBanus. KoagdumueHT k onpenensercs n3 ycloBusl, YTO
MIPEKHETO KOJIUYECTRA. npu t = 1600 set N = % N,.

2. | Cocyn, miomaab B xauecTBe nepemMeHHON BO3bMeM BpeMs t bynem cuuTaTh, 4TO B

MOTIEPEYHOTO CEUCHHUS
KOTOPOTO SIBJISIETCS
byukrwmeit Boicotst S(h),
HAIIOJIHEH BOJIOH 110
ypoBHs H. OnpenenuTsb
BpeMs, 32 KOTOPOE BOJIa
BBITCUET Y€PE3 OTBEPCTHE
IUIOMIA/IBIO O B JHE
cocyna.

HEKOTOPBIf MOMEHT BPEMEHH ¢ BBICOTA BOJBI B cocy e OymeT h(t).
O06meM BOJIBI, BBITEKAOIIEH U3 cocy/aa 3a Bpems At pasen av(t)At.
C npyroii CTOpOHBI, M3-32 YTEUKH BOJABI U3 COCY/Ia €€ YPOBEHb
MMOHU3UTCA Ha Benn4yuHy Ah, 00beM IpU 3TOM YMEHBIIIUTCS Ha
—S(h)Ah. Torga

—S(h)Ah = ou(t)At
CKOpOCTh UCTEUCHHS KHUAKOCTH U3 COCYJIa Yepe3 Majoe OTBEPCTHE,
HaXOJISIIeecs Ha PACCTOSIHUU h HUXKE YPOBHSI JKUIAKOCTH
ompezenseTcs u3 3akona Toppuuemm v = u,/2gh, tne g —
YCKOpEeHHue cBOOOIHOTO majeHusi, U — koddduuuent pacxona
SKMJIKOCTH, 1714 Bojibl 4 = 0,62.
[Moxacrassis oty GopMyily B BEpXHIOK (GOPMYJY U, IEPEXO0s K
npeneny npu At — 0, moryanm nudpepeHnnan-HOe ypaBHEHNE

dh
—S(h)a = ou/2gh
IMocTosiHHAsE MHTETPUPOBAHKS ONPEAENSIETCS U3 HAYaIbHOTO
yenosust: h(t = 0) = H.

C Ttouku 3penus ¢uzuku ypaBHeHue (1) sBiserca auddepeHnralIbHBIM ypaBHECHHEM
ABUIKCHUS, BbIpAXKAOIIUM OCHOBHOH 3aKOH JUHAMUKU. C MaTeMaTHYECKOH TOYKH 3pCHUA
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ypaBHenue (1) mpezacraBisier co0oil 0ObIKHOBEHHOE MU EepeHINaIbHOE YpaBHEHUE BTOPOTO
nopsaka. Jlanaomy BekTopHOMy nuddepeHnaIbHOMY YPaBHEHHIO COOTBETCTBYET CHCTEMA TPEX
CKaJAPHBIX TU(PepeHIMaTbHbIX YPABHEHUH B IEKAPTOBBIX KOOPMHATAX:

mi(t) = F(t, x(t), %(t))

mj(t) = E,(t,y(®), y(1))

)

mi(t) = F,(t,z(t), 2(¢))
[Tporiecc HaXOXACHUS peIICHHs] JaHHOTO MU dEepEHIINATEHOTO yPaBHEHUS Ha3bIBACTCS
uHTerpupoBanueM. CloKHOCTh UHTETpUpOBaHUs Jud(depeHIInaTbHOr0 ypaBHEHUS, K KOTOPOMY
MPUBOJIATCS 33J1a4M MEXAHUKH, 3aBUCUT OT BUJIA PE3YJIbTUPYIOLIEH CHIIbI, ICHCTBYIOIIEH HA TETIO.
B tabnuiie 2 npuBeneHbl IPUMEPDI PELICHHS JUHAMUYECKUX 3314 MEXaHHUKH, OMUCHIBAIOIIUXCS
muddepeHIMaTbHBIMA YPABHCHUSIME JIIST PAa3HBIX BUAOB CHJ. JIJs TIPOCTOTHI PacCMOTPEHBI
OJIHOMEPHBIE TBUKCHHUSI.

Tabmnuua 2

IIpumeps! pemienns quddepeHIUATbHBIX YPABHEHUH MeXaHUYECKOT0 ABUKEHHS

ckopoctu F =
F()

Ne Bun cuibl, CocrasJienne u pemienue aAugepeHIHATbHOTO yPaBHEHHS
AelicTByOLIEH ABMIKEHUS
HAa TeJI0
1. Cuna 3aBUCHUT OT B 3amavax gBmKeHUS Tella IO ACHCTBUEM CHUJIBI, 3aBUCSIIECH OT
Bpemenu F = BpPEMEHH, BTOpPOI 3aK0H HbIOTOHA B 3aIIUCHIBACTCS B BU/JIC
F(t) nmud hepeHInaTbHOTO YPaBHEHUS BTOPOTO TTOPSA/IKA!
x
mog = F(t)
U3 teopun muddepeHnnanbHbIX ypaBHEHHH H3BECTHO, YTO 3TO
T epeHnnaILHOe YpaBHEHHE, IOMYCKAoIee MTOHWKEHNE
nopsiika. Mcnons3yemM METoJl peleHnsl TAKUX ypaBHEHHA. Bmecto
onHOTO MU (HEepeHIINATBHOTO YPaBHEHHS BTOPOTO MOPSIKA TTOTyIUM
nBa nuddepeHIaTbHBIX YpaBHEHUH IEPBOTO MTOPSIKA!
dv, dx
m— == F(t),v, = I
WNurerpupys nepBoe ypaBHEHHE NIEPBOTO MOPSIKA, HAXOJUM 3aKOH
M3MEHEHUS CKOPOCTH Tela
1 t
U, (t) = vy + —f F(t)dt
mJjg
3/1ech MBI CYUTAEM, YTO TEJI0 HAYMHAET IBUraThcst B MOMEHT t = 0 ¢
Ha4aJIbHON CKOPOCTBIO V.
IloncTaBuB MOTy4YeHHOE BRIpAKEHHE BO BTOPOE YpaBHEHHE MEPBOTO
MOpSAAKa M, TPOMHTETPUPOBAB €0, TIOIyYaeM 3aKOH JBIKEHUS TeJa
t t
x(t) = xo + f (vo +lf F(t)dt) dt
0 mJo
31ech YUNTHIBACTCS, YTO B HAYAJIbHBI MOMEHT BpeMeHH X (t) = X,.
2. Cuna 3aBucur oT | [Ipu IBMKEHUM TBEPJOTO TeJia B )KMIKOM MJIM ra3000pa3Hoil cpejie

Ha Hero JeHCTBYET CHjla COMPOTHUBIICHUS (WK BSI3KOTO Tperus). [lpu
MaJIbIX CKOPOCTSIX 3Ta Cujia MPONOPIMOHAIbHA CKOPOCTH, T.€. F =
—uv. KoaddummeHt |1, B CBOIO 0Uepe/ib, MPOTIOPITHOHATICH BI3KOCTH
cpenpl 1. B wactHOCTH, ecii TeNlo UMeeT mapoodpasHyro Gopmy, TO
CHJIa COTIPOTUBIICHHSI OMUCHIBAETCS 3aKkoHOM CTOKca:

F = —6nnRuv,

rae R —pamnyc mapa, 1| —BSI3KOCTb CPEIbl.

[Ipu Takom aBmxeHUH BTOpoi 3akoH HproToHa 3amuckiBaeTcs (B
OJIHOMEPHOM MPHUOIKEHUN) B BUJE CIICIYIOIIETO
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T PepeHINATEHOTO YPaBHEHHS BTOPOTO MOPsKA:
d*x
m—s = —uv
dt? #
i audGepeHIManbHbIX YPaBHEHHUH aepBOTO MOPSIKA:
dv, dx
Mm——=—UU,, V) = —
dt W U = ¢
HuterpupyeM nepBoe ypaBHEHHE MPU HAYATLHOM YCIIOBHU
v(t =0) =v,

v dvu U t
—Z=—=| dt
Vo Ux m 0
H IoJry4aemM
v 1
In—=——t¢
Uy m

OTtcrona

_H,
v(t) =vgte m
Takum 06pa3oM, €CIIi CHJIa COMTPOTUBIIEHHS CPEIBI
HPOIOPIMOHAIBHA CKOPOCTH TeJla, TO €r0 CKOPOCTH OyIeT
YMEHBLIATHCS 110 SKCIOHEHIIHAILHOMY 3aKOHY.
3aKOH JIBUKEHHS TeJIa JIETKO ONPEAENSIETCS IOBTOPHBIM

MHTEIPUPOBAHUEM:
t

x(t) = xo + J;) (vo + e_%t) dt

m _By
x(t)=xg+vpt+—(1—e m
oot + 2 (1 - )

31ech yureHo, uto x(t = 0) = x,.

Cuna 3aBUCHUT OT
KOOpAHHATHL F =
F(x)

[Ipumepamu cuil, 3aBUCSILIUX JIMIIb OT KOOPAUHATHI, SABJISIOTCS CUIIa
YOPYTOCTH, CHJIa TPAaBUTALIMOHHOTO TPUTSKEHHUS.
B ciryuae, kora cuia 3aBHCUT OT KOOPJIUHATHI, YCKOPEHHE YA00HO

MPEeJCTaBUTh B TAKOM BHJIE:
dv dvdx dv

T md 'd

Torna nuddepeHunansHoe ypaBHEHHE ABMXKECHUS MOXKHO 3a1ucaTrh
Kak

dv_F
mvdx = F(x)

Paznensist mepeMeHHbIE, TOTYYUM
mvudv = F(x)dx
WnTerpupyem

mjvvdv = ij(x)dx

0 Xo
mv?  mvj x
_—— —=j F(x)dx
2 2 ),
0

DTO paBEHCTBO BHIPAXKAET TEOPEMY 00 U3MEHCHUH KHHETHUECKOM
OHEPruu. JleBas yacTh ONMCHIBAET U3MEHEHNE KUHETHUECKON
DHEPTHH, a TIpaBast YacTh- paboTy mepeMenHoi cribl F(X) mpu
NepeMEICHUH Tella Ha OTPeIeJIeHHOE PaCCTOSIHHUE.

I[Ipu HHTErpUPOBAHUH HUCTIOIB30BAHbI HAYAIbHbIC YCIOBHUS:

v(t =0) = vy, x(t =0) = x,.
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W3 npuBeAeHHBIX TPUMEPOB BHIHO, UTO (PU3UUECKAs 3a/1a4a CBOJUTCS K MAaTEMAaTUIECKOM
3ajaue HaXO0XIeHUA pereHui nuddepeHuanbHbIX ypaBHEHUN. A Takue 3a[jaul BCTPEUaroTcs, B
OCHOBHOM, IIPH U3YYEHHUH Pa3AeIOB TEOPETUUECKON (PU3HUKH.

OnelT mpenofaBaHusl TEOpEeTUYECKOW (U3MKM TOKa3bIBa€T, YTO 3aTPYAHEHUS,
BO3HHKAIOIINE MPH PEHIEHUH TAKOTO poAa (PU3MUECKUX 33a/]ad, YaCTO CBS3aHBI C OTCYTCTBHEM
HABBIKOB COCTaBlieHUS W pelieHus auddepeHuanbupix ypaBHeHuil. CrenoBaTenbHO, MHpU
peLIeHNH 3ajay, MPUBOISIIUXCA K HHTETPUPOBAHUIO AU PepeHINaTbHbIX YPAaBHEHUH, CTYICHT
HE TOJIBKO JIOJDKEH 3HaTh M NPUMEHSITh OCHOBHBIC 3aKOHBI (PU3MKH, HO U JIOJDKEH BIIAJICTh
MeTOaMu peuieHuss audQepeHnranbHbIX ypaBHeHHA. [lpu pemeHnn Takux 3agad BaKHO
MPaBUJIbHO COCTaBUTH AU epeHmanbHoe ypaBHEHHE U PEIIUTh €T0.

[TosTOMy Ha MPAaKTHYECKUX 3aHATHUSAX U B CAMOCTOATENBHON paboTe CTyICHTOB Bce
00JIbIlIe BHUMAHUS YIIENseTCsl HHTETPaTUBHBIM CBSI3SM B paMKaxX y4eOHbIX AUCUMILINH. OIHUM
U3 BaXHEHIIMX acHEeKTOB peajlu3aluy HWHTErpalMd MaTeMaTUKU W (U3MKU  SBJISETCS
dbopMupoBaHHE Yy CTYACHTOB YMEHHI pemaTh MpuKiIaaHble 3amaun  ¢usuku. [Ipuuem,
IIPUKIIAJIHBIE U IPAKTUKO-OPUEHTUPOBAHHBIE 33a4 JOJKHBI IPUCYTCTBOBAThH KAK IIPU U3YUYEHUU
bu3MKKM, Tak U MpH M3JI0KEHUM MareMaTHKu. [IpuMeHeHue Takoro merona oOydeHHUs TaeT
BO3MOXXHOCTh CTYJCHTaM YBHJETh, YTO aOCTpaKTHBIC (JOPMYIIBI H YPAaBHEHHSI UMEIOT pealbHOE
BOILIONICHHE B (DPM3MUECKUX MpOIleccax, a TakKKe pa3BUBAET MHTEPEC K H3ydyaeMoll TeMe U
MOBBILIAET MOTUBALMIO K U3YUYEHHUIO NIPEAMETA B LIETIOM.
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®U3UKA ECENTEPIH WEIY YIITH JU®®EPEHIIAAIBIK
TEHJEYJEPII KOJJIAHY

Kanxcanosa I'K., Caxbaes b.

Maxanaoa gusuxanvix ecenmepoi weuty yutin oughghepenyuanovix menyoeynepoi Koioamy
Kapacmulpwliaosl. Kymvicma Qusukanivlk npoyecmep meH Kyooliblcmapobly Oughpeperyuanovly
menoeynepin KypyoviH Kezenoepi MeH adicmepi kopcemineen. Mexanukanvlk Kyumepoiy apmypii
mypepi yuin ougpepenyuanovix meyoeyiepmer CUnammaiamoslh MEXAHUKAHBIY, OUHAMUKANbIK
ecenmepitn wewyoiy Mblcanidapvl KeimipiieeH.

Kint ce3nep: ouggepenyuanoviy menoeynep, @usuxarvly ecenmep, QUI3UKATLIK
KYOulLivicmap meH npoyecmepoiy oughgepenyuanovix mooeri.

APPLICATION OF DIFFERENTIAL EQUATIONS FOR SOLVING
PHYSICS PROBLEMS

G. Kalzhanova, B. Sakbaev

The article discusses the application of differential equations to solve physical problems.
The paper shows the stages and methods of composing differential equations of physical processes
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and phenomena. Examples of solving dynamic problems of mechanics described by differential
equations for different types of mechanical forces are given.

Key words: differential equations, physical problems, differential model of physical
phenomena and processes
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NHO®OPMATUKAHBI OKbITY NIPOLECIHAE HHTEPAKTUBTI
TEXHOJIOT'UAJAPABI KOJJIAHY IbIH APTBIKIIBIJIBITFbI

Kananwvsnosa 3.H., Hckakosa C.M., Mypcaxumosa I'.A.

Byn osricymvicma ungpopmamuxanvl oxbimy yoepicinoezi UHMepaKmuemi mexHoi02usiap
3epmmey naui 60.1bIn MabbLLIAOL.

Kymvicmoly makcamol — uHghopmamukanvl OKbimyoa UHMepaKmuemi mexHo102usnapobl
KOJIOaHYObll apMbIKUUbLILIKIMAPLIH 3epmme) HcaHe 01apobly MUiMOLNiciH aHblKmay.

3epmmey adicmemeci: Ocbl Makcamga dxcemy Yuwiin Keieci 3epmme)y 20icmepin KOJ0aHy
Kasicem: O02CMYPJi JHCoHe UHMEPAKMUSMI OKblmy 20iCMepiHiy MUiMOiieiH CanblCmblpMaivl
manoay,; zepmmey HaMudiCeNePiH Manioay Hane UHGOPMAMUKAHbL OKbIMYOa&bl UHMEPAKMUGMI
MexXHON02UANAPObIH APMBIKULBLILIKINAPUIH AHLIKMAY.

3epmmeyoiy Hecizei Homudicenepi: 3epmmey AHLIKMANRAH KeleCi Hezizel Hamudicenep:
UHGOpMAMUKAHBL OKbIMYOA UHMEPAKMUGMI MEXHON02UANAPObL KONOAHY MAmepuanovl MeHeepyoi
HCAKCapmaovl, OKYUbLIAPOLIH KbI3bI2YUUBLIbIRbL MEH bIHMACHIH APMMbIpAobl, UHMEPAKMUBII TMEXHO-
JI02UANAD OKbIMYObIH MUIMOLNIZIH apmmuipyad, Kypcmapovl O0atiblHOay2a KememiH wblebiHOapobl
azamyaa HcaHe CHyOeHmmep MeH My2aniMOepoil 03apa apeKemin HCaKcapmyea MyMKIHOIK bepeoi,
UHMEPAKmMuemi MmexHoN02UANIapObl KONOAHY KAUbIKMAH OKbIMYOblY JHCEMKIIIKMI MOMUBAYUACHIH
JHCoOHEe MUIMOLTIZIH KAMMAMACHI3 eny Kadxcem 0012aH Ke30e OHIAlH OKbImY0a Nnauoaibl OOYbl MYMKIH.

Konoany canacvl: 3epmmey namuoicenepi keneci cananapoa Koioauwiiybl MyMKIH. Oinim
bepy ocone oKbimy, UHGopmamura HcaHe 6acKka naHoep OOULIHUA UHMEPAKMUBMI KYPCMAPObl
azipney, Oinim bepy yulin 6a20apiamansiy KAMmamacsls emyoi a3ipiey.

Kiar cesnep: unmepaxmusemi mexnonozusnap, 6upmyaniovbl opmanap, upmyanobvl
3epmxananap, moounvoi Koceimwanap, ROQED Science.

Byn xymbIcTa MHQOPMATUKaHbl OKBITY YAEPICIHJETT MHTEPAKTUBTI TEXHOJIOTUsIApAbIH
TYpJepi KapacTelpplirad. HpopmaTuka — Kazipri ayieMie MaHbI3IbUIbIFbI apThINl KeJe JKaTKaH
KOMIIBIOTEPJIEP MEH aKMapaTTHIK TEXHOJIOTHIAp TYpajbl FRUIbIM. IHTEpaKTUBTI TakTa, OHJIANH
KypcTap »JKkoHe OarmapiaManap CHSKTBI HWHTEPAKTHBTI  TEXHOJOTHSJIAp  CTyIEHTTEpre
nH(pOPMATUKAaHBI THIMIIPEK MEHTepyTre KOMEKTEeCe .

WHTEpaKTUBTI TEXHOJIOTUSIIAP/IBI KOJIAHY IBIH apTHIKIIBUTBIKTAPBIHBIH Oipi - OKYIIBUTApABIH
BIHTACBIH aPTTHIPYFa BIHTAIAHIBIPATHIH HEFYPIIBIM KbI3BIKTHI KOHE TAPTHIM/IBI OKY TOXKIPUOECIH KYpy
MYMKIHAIr. VHTepakTHBTI Takra MyfajmiMre cabakThl KOpPHEKI Typle KOpCEeTyre »oHE OHbI
OKYIIBbUIAPFa TYCIHIKTI JKOHE KOJDKETIMII eTyre MyMKiHJIIK Oepe/i. IHTepakTHBTI TeXHOIOTHsIap/Ibl
KOJJIaHy COHBIMEH Karap OKy TpOIECIH HMKeMJl TypAe OeHiMaeyre, OHBbI OKYIIBIHBIH JKEKe
KaKETTUTIKTepiHe OeiimMieyre aoHe OKBITYIbIH THIMALTITIH apTThIpyFa MyMKiHIIK O6epeni. CoHbIMEH
KaTap, WHTEPAKTUBTI TEXHOJOTHSIIAPIbl CTYICHTTEP/IH BIHTHIMAKTACTHIFBIH YHBIMAACTHIPY JKOHE
ToXipuOe anmacy YIIiH Jie naiaananyra 0omaipl.

WNHpopmaTukaHbl OKBITY NPOLECIHIAEC HHTEPAKTHUBTI TEXHOJIOTHSIAPAbl KOJIJaHY OKY
MPOIECiHIH THIMIUTITIH apTTHIPBII, OHBI CTYIEHTTEP YIIiH KbI3BIKTHI XKOHE TAPTHIM/IbI €TE ajalbl,
COHBIMEH KaTap OKYy IMPOIECIH OKYIIBIHBIH JK€KEe KaKCTTUIKTEpiHE Kapall HKeMIl Typhe
Oeliimaeyre MyMKIHIIK Oepeti.
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Kasipri yakpeirta naopmatrka 61TiIMHIH MaHBI3/Ibl CATACHIHA aifHAITY 12 )KOHE OHBI 3ePTTEY
KOITereH KociOu cananap/a TabbICKa JKeTY YIIiH MaHbBI3IbI OOJIBIN TaObLIa b,

Amnaiifa, yakpIT ©Te Kejie HHPOPMAaTUKAHBI OKBITY IBIH JOCTYPIIL SAICTEpl dpKaIIaH THiM/Ii
Oosa OepmelTiHi Oenrimi Oonael. KepiciHie, WHTEPAKTHBTI TEXHOJIOTHSUIAp OKY CaIlachlH
apTTBIPYABIH KaHA MYMKIHAIKTEPiH YChIHAbI. VHTEPaKTHBTI TEXHOJIOTHUSIAP CTYJCHTTEPre OKY
MaTepHaJIBIMEH ©3apa OpPEKeTTeCyre MYMKIHIIK OepeTiH opTypii OaraapiaMaiblK JKOHE
anmaparThlK IIeHNMaepai KaMTHIbl. byn oWbIHIAp, CUMYIALUsIAp, BUPTYAIIbl 3epTXaHaiap,
OHJIAMH KypcTap jkKoHEe 0Oacka MHTEPAKTUBTI KoJaaHOaiap TypiHae Ooiysl MyMKiH. MyHnai
TEXHOJIOTUSUIAD CTYAEHTTEPre TaKbIPBIITHI TEPEH TYCIHYre, OKYy CalachlH apTTBIPYFa,
OKYIIbLIapFa Kajlail oHe KalllaH OKY/Ibl TaHAayFa KeOipeK epKiHIiK Oepe anabl.

WNudopmaTukanbl OKBITYZa WHTEPAKTUBTI TEXHOJOTHSIAPILI JaMBITYABIH Oip MBbICAIBI
peTiHae OKY MpoIleciHae poOoTTapabl Maiianany 0oJbin Tadbu1aasl. MHbDOpMaTHKAaHBI OKBITY 1A
WHTEPAKTHBTI TEXHOJOTUSUIAPIBI JAMBITY IBIH Oip MBICAIBI PETIH/E OKY MPOIECIHE pOOOTTapIbI
naiiganany 0ombin Tabbutasl [ 1, 2].

PobGoToTexHNKa CTyQeHTTEpre MPaKTHKAIBIK OarapiaManay >XoHE ecCemTeplli IIemnry
JAFIplUIapblH  allyFa MYMKIHAIK Oepim KaHa KOWMalabl, COHBIMEH KaTap OJapAblH
HIBIFAPMAIIBUIBIFBIH 1aMBITaAbl. PoOOTOTEXHMKA oifeniep MEeH KbI3gapAbl WH(POpMaTHKa MEH
WHKCHEPUSHBl OKYyFa BIHTAJIAHIBIPATHIH TUIMAI Kypan Oona amaapl. JlereHMeH, MHTEePaKTHBTI
TEXHOJIOTUSUIAPJIBIH JAaMybl J1a KUBIHABIKTAp TYFBI3afbl. MBICAIbBI, *KaHA TEXHOJOTHSIIAP.IBI
KOJIJIaHy MyFalliMJepre apHaibl JalbIHABIKTHI KQXKET eTell, ojlap OKy OarjapiamaliapblH KaHa
MYMKIiHJIKTepre Oeifimueit Oimyi Kepek.

CoHbIMEH KaTap, >KaHa TEXHOJOTHSJIAp KOCHIMINA Kap>KbUIBIK HHBECTHIMSIIAD MEH
UHQPAKYPBUIBIMIBI KaXeT eTyli MYMKiH. JKammel, MHQOpPMAaTHKaHBI OKBITYJa HWHTEPAKTUBTI
TEXHOJIOTUSIIAP/Ibl JAMBITY — HH(QOPMAaTHKa caJachbHIaFbl OoJalllak MaMaHapbl Jaspiay MeH
O111M canachlH apTThIPY/IbIH jKaHa MYMKIHAIKTEPIH YChIHATBIH KeJeIIeri 30p OarbIT.

ConfFbl KbUTIapbl HHYOPMATUKAHbI OKBITY/1a MHTEPAKTUBTI TEXHOJIOTUSIIAP KEH TapajFaH
KOHE MaHbI3Abl Ooma Oactanmel. BupTyannasl jkoHE TOJBIKTHIPBUIFAH IIBIHIABIK, OWBIH
riaTdopManapbl )koHE MYJIbTUMEIUSIIBIK PECYPCTAP CHAKTHI OYJ1 TEXHOJIOTUSIap THIMAIPEK KOHE
TapTHIMBI OKY OPTaChIH KYPY/IbIH Oipereit MyMKiHIAIKTepiH 6epeni. MTHpopMaTHKaHbl OKBITYIAFbI
MHTEPAKTUBTI TEXHOJIOTUSUIAP/BIH 0acThl apTHIKIIBUIBIKTAPBIHBIH Oipi — ONap/blH OKYLIBIHBIH
BIHTAChIH apTTHIPY MYMKIH/II.

OKyJnBIKTapibl OKY KOHE JIOpicTep/i ThIHAAY CHUSKTBI IOCTYPIIl OKBITY 9JICTepi KONTETeH
OutiMrepnepre, ocipece OarmapiaMarnay ToxipuOeci >XOK OumiMmrepiiepre KbI3bIKChI3 JKOHE
TYCIiHIKC13 00ybl MyMKiH. IHTE€paKkTHUBTI TEXHOJOTUAIApP, KepiCiHIIe, OiiMrepiaepre BUPTyaabl
KEHICTIKKE EHII, TePeHIPEK kKoHE KbI3bIKTHI TYp/e OL1iM amyFa MyMKiHAIK 6epeii. COHbIMEH KaTap
MHTEPAKTUBTI TEXHOJIOTUSJIAPD MYFallIMJEpre OKBITYAbl KEKEJICHAIpyre ne MYMKIHIIK Oepeni.
Binimrepnep o3 KapKbIHBIMEH XYMBIC icTell anajpl, MaTepuaiiap/bsl TYCIHY JAEHTeliHe *KoHe
KBI3BIFYIIBUIBIKTAPBIHA Kapai OKH aJiafpbl.

Bbyn cabak yakpIThIH THIM/I HaiiialaHyFa *oHE KOChIMIIIA KOMEKKEe HeMece KUbIHAbIKTapFa
MYKTa)K OlmiMrepre KeMmeKkTecyre MyMKIHAIK Oepemi. [lerenmen, WHGOpPMATHKAHBI OKBITYIAFrbl
WHTEPAKTUBTI TEXHOJIOTHUSIIAPbIH OapibIK apTHIKIIBUIBIKTAPhIHA KapaMacTaH, ojap/a KUbIH]IBIKTap
na Oap. bipiHmrici - KyHbl MEH KOJDKETIMIUTIT. VHTepaKTUBTI TEXHOIOTUSIIApIbl OKY YAEpiciHAe
KOJIJIaHyFa KaKeTTi Kypas-KaOJpIKTap MeH OariapiaMaliblK KaMTaMachl3 €Tyl OapibIK MEKTEnTep
MEH OKY OpPBIHJIAPBIHBIH KAITAChl KoTepe Oepmeiii. by 6imiM Oepyieri TEHCI3AIKKe OKEiI, KONTEeTeH
OumiMrepiepal xKaHa MYMKIHIIKTepre KO )KeTKi3e ajiMail Kalybl MyMKiH.

Conpaii-ak, keiOip OLmiMrepep kaHa TEXHOJIOTHUsIIap MEH OaFaapiiaMalibIK JKacaKTaMaHbl
naiiananyaa KUbIHABIKTapFa Tam 00aybl MYMKiH, OYJ1 OJIap/IbIH OKYBIH KUBIHATA bl

MyraniMaep MyHAail OKyILIbUIapFa KOMEKTECYre »oHe KOChIMILIA KOJJay Kepceryre
JaiibIH OOTYBI KEPEK.

NudopmaTrkaHbl OKBITYIa HHTEPAKTHBTI TEXHOJIOTHSIIAP/IbI JAMBITY Ka3ipri OutiM 6epyi
JAMBITyIaFbl MAHBI3IbI KaJgaMm OoJIbI Ta0buaas! [3].
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JlereHMeH, OCBI TEXHOJOTHIAPAbl MaidaJaHyAblH apTHIKIIBUIBIKTAPhl MEH KHBIHJIBIK-
TapbIH €CKepy KaxeT. THiM/Ii )KOHE 91T OKBITY/IbI KAMTaMacChI3 €Ty YIIiH 9pOip OKYIIBIHBIH OUTiM
alTybIHAa T€H MYMKIHAIK O€peTiH KOJDKETIM/I1 XKoHE MHKITIO3UBTI OKY OPTaChIH KYPY KaXeT.

On yuiH HMHTEPAKTUBTI TEXHOJOTUSIIApAbl ©3 >KYMBICTaphlHAA THIMJI MaiijanaHa
alaThIHAAd MyFaliMAEpAl TapThill, OKBITY Aa MaHb3Ael. Onap »KaHa TEXHOJOTHsIIApFa
OeiliMaenyre >KOHE CTYICGHTTEpIMEH Oipre OKyra JaiblH Oonybl Kepek. HWHTepakTHBTI
TEXHOJIOTHSUTAP/bl  KOJJAaHyMeH OailaHbICTBl  KHUBIHABIKTapFa  KapamacTaH,  OJIapJIbIH
nH(OPMAaTUKAHBI OKBITYABIH Oosamarbl opacan 30p. Onmap CTyaeHTTepre Kypnaeil YFbIMAAapAbl
KAKCBIPaK TYCiHyre, OarnapiaMaray *KoHe ecenTep/Ii LISy TaFAblIapblH 1aMbITyFa, OKYFa JIereH
MOTHBAIIHS MEH KbI3bIFYIIBUIBIKTHI ApTTHIPYFa KOMEKTECE/I1.

Tyracraii anranjga, UHTEPAKTUBTI TEXHOJIOTUsUIAp OLTIM OepyniH opacaH 30p olieyeTiH
Ounmipesi )koHe 013 OKBITY/IbI THIMIIIPEK KOHE OAPJIBIK OKYIITbIIAPFa KOJDKETIMJIL €Ty YIIIH OJ1apIbl
nHpopMaTrKa OUTIMIHAE TaliIaIaHy bl 3ePTTEY/Il KAIFACTBIPYBIMBI3 KEPEK.

NudopmaTtukanbl OKBITYla HMHTEPAKTUBTI TEXHOJOTUSJIAPIABI JaMBITY OiaimMrepiep
apachlH/1a KbI3BIFYIIBUIBIKTHIH O0JIMaybIHa O0aiiIaHBICTBI OKBITYIAFbI OipKaTap MICeenepi mere
anajpl. VIHTepakTUBTI TEXHOJOTHSUIAPABIH KOMEriMeH Iiemyre OonaThlH Keibip MiHIeTTepre
MBIHAJIAP KaTaJbl:

1. OKBITY THIMIUTITIH apTTHIPYy: MHTEPaKTUBTI TEXHONOTHIIAP OKYIIBLIAPFA KBI3BIKTHI 91
KOJDKETIMII €Ty apKbUIBl OKYABl KeHUImeTedi. MHTepakTuBTI KoiIjaHOamap MEH OKY
MaTepUajIapbIHbIH KOMETIMEH CTYACHTTEp 63 JKayanTapbl OOWbIHINA Kepi OaiilaHbIC albII, KaHa
OuTIMITI TE3ipeK OeKiTe amaibl.

2. OkywbUiapblH BIHTACBIH apTTHIPY: VHTEPAaKTHUBTI TEXHOJOTHSIAP CTYICHTTEpre
MH(GOPMATUKAHBIH OJApABIH KYHICNIKTI eMipiMeH OalllaHBICBIH KOpyre KOMEKTECil, aliFaH
O1miMIEpiH ic )KY3iHIe KOJAaHyFa MyMKiHJIIK O6epeai. Ocbutaiiina, OKyIIbIIapIsH HHPOpMaTHKa
MIOHIH OKYFa JIETe€H BIHTACHI MEH KBI3BIFYIIBLUTBIFBI aPTa/Ibl.

3. IlprrapMammbuIblK MEH KPeaTUBTI Oiyayasl JambITy: VHTEpakTHUBTI TEXHOJOTHUsIAp
OKYIIBUIAP/IBIH IIBIFAPMAIIBUIBIK JKOHE IIBIFAPMAIBUIBIK OMJIAybIH JaMBITYFa KOMEKTECI,
oJlapAbIH 3 Ko0aapblH, OWBIHAPBIH ’KOHE KOCBIMILIAJIAPHIH JKacayFa MYMKIHJIIK Oepei.

4. MyraniMepaiH KYMBICBIH XeHU1eTy: MHTepakTUBTI TEXHOJIOTHsIIap MyFaliMepre
cabakTa KojjlaHyFa OOJIaThIH KONTEreH OKy MaTepHajiapbl MEH KOCBhIMINAJIapFa KOJI XKeTKi3yi
KaMTaMachl3 €Ty apKbLIbl OJap/blH KYMBICBIH aiTapibIKTai skeHiaerenl. CoHpIMEH KaTap, Oy
TEXHOJIOTUSIIAp MYFalliMepre OKYLIbUIapblH OUTiIMI MEH JaF[blIapblH THIMIIpeK Oaranayra
KOMEKTECE].

5. KambIKTBIKTaH OKBITYABl Koyigay: HHTEepakTHBTI TEXHOJIOTHSIApD KAIbIKTHIKTaH
OKBITY/Bl KOJJIAyJbIH KaXETT1 Kypajisl Oona amajasl. OChIHIAl TEXHOJIOTHsIIAp/bIH KOMEeriMeH
OKYIIBUIAp OKY MaTepuajjapblHAa KOJ KETKI3IM, MYFaTIMJIEPMEH >OHE CHIHBINTACTAPhIMEH
OHJIaitH OaiiiaHpIcTa OONMaIbI.

6. Ludpribik cayaTThUIBIKTHI HacuxaTTay: VHTEpaKTUBTI TEXHOJIOTHSIIAD CTYIACHTTEpIe
mU@PIBIK Kypalgap MEH KYPBUIFBUIApABI TaiianaHy JaFablIapblH JaMbITyFa, COHJai-ak
OJIapABbIH KOMIBIOTEPIIEP MEH OaFapiaMalibIK KaMTaMachl3 €Ty Kajai KYMBIC ICTEUTIHI TypasIbl
TYCIHIKTEpIH apTThlpyra KeMekTecedi. byn ocipece KyHIEmKTI eMmipiHAe UUPPIIBIK
TEXHOJIOTUSUIApFa KOJDKETIMILIIT IIEKTEeYNl CTYAEHTTEp YIUIH MaHbI3Abl OOJybl MYMKIH.
WHTEepakTHUBTI TEXHOJIOTUSJIAp COHBIMEH KaTap CTY/AEHTTepre UHTEPHET IeH dJICYMETTIK MeIUaHbl
KaJlail Kayirnci3 »oHe »ayalKeplIUTIKIeH Maiijjalany KepeKTIriH TyCiHyre, CoHAai-aK upIIbIK
OpTaJarbl IePeKTEPAiIH KYNUSIBUIBIFBI MEH aBTOPIIBIK KYKBIK MOCEJIEIepPiH TYCIHYTe KOMEKTECE .
XKanmnsl, nHGOPMAaTUKAHBI OKBITY/1a HHTEPAKTUBTI TEXHOJOTUSIAP/Ib] Malijanany OuliM carnachblH
€19YIp apTTHIPHIT, OKYIIBLIAPABI U PIIBIK OoNamakka qaibiHIanas [4].

Kazipri yakpiTTa WHGOPMATHKAHBI OKBITY/la WHTEPAKTUBTI TEXHOJIOTHSIIAD MaHBI3/IbI
OpbIH ananel. byn TexHonorusuiapra OarnapiaMaiblK KaMTamachl3 €Ty, MHTEPAKTHUBTI TaKTa,
BUPTYyaJlbl OpTa OHE CTYyIEHTTepre HMH(POpPMATUKAHBI THIMAIPEK MKOHE KbI3BIKTHI TypIe
yipeHyre keMeKTeceTiH 6acka a Kypanaap Kipei.
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WudopmaTukanbl OKBITYla MHTEPAKTUBTI TEXHOJIOTHSUIAPAbI KOJAAHYIBIH OacThl
apTHIKUIBUIBIKTAPBIHBIH Olpi — oOJap OKYIIbUIApFa KypJeidi YFhIMIApIbl KaKChl TYCIHYTe
KeMeKTecedi. MpIcaibl, MHTEPAKTHBTI TAaKTaHbl KOJATHI KOPCETY JXOHE OHBIH Kajlail >KyMbIC
ICTeHTIHIH TYCIHIIPY YIIiH Nakaananyra 0omaael. CTyIeHTTep KOAKA €HTI3UINeH e3repicTepIiH
OarmapramMaHbIH Kajlail JKYMbIC ICTEHTiIHIHE Kamaii ocep €TeTiHIH Kepe amajbl >KOHE >Kalllbl
Oarnapiiama Kajau >KyMbIC ICTEHTIHIH OHaHbIpaK TYCIHE/I].

Buptyannel opramap uHdopmaruka OimimMiHAe 1ne MaHbI3ABI pesl arkapansl. Omap
CTyJIEHTTEepre HaKThl amnmaparThlK Kypajjapra KOJ >KETKI30eCTeH opTYpil KOMIIBIOTEPIIiK
Kyhernep MeH Oarmap-TaMaliblK JKacakTama KOHQUTypalusiapbIMeH ToXIpube kacayra
MYMKIiHJIK Oepeni. byn ocipece chiHBIITAa HeMece Yiae KaOabIKKa KOJ JKETKI3e alIMaNTBIH
CTYJICHTTEp YILiH Maiansl 00Tyl MYMKIH.

WHTepakTUBTI TEXHOJIOTUSATIAP COHBIMEH KaTap MH(OPMAaTUKAHbBI OKY/Ibl OKYIIbUIAP YILIiH
KBI3BIKTHI 9pi TapThIMIBI eTyre keMekTeceni. Kenreren crynenTrep nadpopmaruka cabakTapbiH
KBI3BIKCHI3 JKOHE KUBIH JIeN CaHaiIbl, O1paKk MHTEPAKTUBTI TEXHOJOTUSHBI TaiiAanany cabakTapsl
KBI3BIKTHI J)KOHE KBI3BIKTHI €T€ anajbl. MbIcajibl, KOMITBIOTEPMEH IIEHIyre 0OJIaThIH OMBIHAAp MEH
TarcelpMasiap OKyIIblIapra HHPOpPMATUKa YFBIMIAPBIH KAKChl TYCIHYTe KOMEKTECEe/II.

WudopmaTukanbl OKBITYla KOJJIAHBUIATBIH WHTEPAKTUBTI TEXHOJOTHSUIAPIABIH €H
KbI3BIKTHI JKOHE HHHOBALIMSJIBIK YATIEPiHiH O1pi BUPTYaJAbl )KOHE TOJNBIKTHIPBIIFAH HIBIHIBIKTAD
Oonbin TaObuianbl. Bupryannel opranmap cryneHTTepre MH(OpMaTHKa YFBIMAAPBIH KAKCBIPAK
TYCIHYre KOMEKTECETiH OpTYpJl KardaiinapAblH MOJENbACYIEpiH kKacay YUIIH MaiJanaHbuIybl
MYMKiH. MBpICaibl, BHPTYyalIbl OPTaHBI CTYASHTTEPre OHBIH HAKTHl AJIEeMAE Kajail >KYMBIC
ICTEUTIHIH TepeHIpeK TYCIHyre MYMKIHIIK OepeTiH OarmapiamanblK jKacaKTaMaHbl 3ipiey
NPOIIECIH UMHTAIUSIIAY YIIiH Maigananyra 6omaist [5].

TONBIKTBIPBUIFAH IIBIHABIK, ©3 Ke3eriHie, MH(popMaTHKara KaTbICTBI OOJybl MYMKIH
MHTEPAKTHBTI TalChlpMaliap MEH OWBIHIAP/bI jKacay YIIH MaiIalaHbLTybl MYMKiH. MEBICAIH,
CTYJIEHTTEp TOJBIKTHIPHUIFAH MIBIHABIK SJEMEHTTEPIH MaiilanaHa OTBIPHIN, OaFmapiaMarnayra
HEMece JIEPEKKOPFa KaThICTBI MaceJelNep/Ii Menry KaKeT OOJIaThIH OMBIHFA KaThICa ajalbl.

VHTEepakTHBTI TEXHOJIOTUSHBIH TaFbl Oip MbICAJIbI - OHJIANWH KypcTrap. Onap cTyleHTTepre
MH(pOpMaTUKaHbI 63 OETIHILIE OKYFa MYMKIH/IIK Oepe/l ®oHe OKY MaTepHalapbl MEH KypasJapblH
Ke3 KeJIT'eH YaKbITTa, Ke3 KeJIreH »kepje nainanana anaasl. COHBIMEH KaTap, KeIlTereH OHJIaiH
KypcTap CTyleHTTepre Oip-OipiMeH oHE OKBITYIIBUIAPMEH ©3apa OpeKeTTecyre MYMKIHAIK
Oepeni, OyJ1 oapra MaTepUallibl TEPEHIPEK MEHIepyre KOMeKTece 1.

AKBIpBIHIIa, WHTEPAKTHBTI TEXHOJOTHSJIAD CTYAEHTTEPAIH AaHAJUTUKAIBIK > KOHE
npobiemara OarbITTaNIFaH JIaFIblJIapblH JKaKcapTyFa Ja KeMeKkTeceai. Mplcaibl, OaraapiaMabIK
KacakTaMaHbl YJIKeH KeJIeMJeri JepekTepii Tanjay YUIH naiinamnanyra Oomanael, Oy
OimiMrepiiepre aepeKkTep arAbUIapblH AMBITYFa JXKOHE JKAaKChl IIENIiM KaObuIgayFa KeMeTiH
Tekcepeni. JKaumbl MHTePaKTUBTI TEXHOJOTUsIIAp MHPOPMATHUKAHBI OKBITYABIH THIMIII Kypajbl
6o TabbLIabl. Onap OlTiMrepiepre yrbIMAapIbl KETKIIIKTI TYCIHYTe, cabaKTap/bl KbI3bIKTHI
KOHE KOJDKETIMJI eTyre >KoHe HakThl dJeMJe KoJJaHyFa OOJIaThIH MaHBI3[bl JIaFIbLIap/Ibl
JaMBITyFa KOMETIH THUTi3ell. MHTEepakTUBTI TEXHOJIOTHSIIAPABI KOJIJAHY apKbUIBl MYFaTiMICD
TUIMJII OKY OaFaapiaManapblH jkacarl, OKyIIbUiap nH(popMaTUKaaaH KaKchl OLTIM aja amaibl.

OkpITyIa KogaHyFa 00aThlH MHTEPAKTUBTI TEXHOJIOTHUSIIAPABIH KONTETeH Typiepi 6ap.
OnapasiH Kerbipeynepi MbIHATap bl KAMTU/IBI:

Bupryanapl 3eprxaHanmap: CTYACHTTEpre (QH3UKAIBIK >KaOJBIKTHI KaXeT eTIeCTeH
BUPTYaJI/Ibl OPTaa FBUIBIMH TOXipHOeIep MeH Oakbulayap >Kyprizyre MyMKIHIIK Oepei.

MobOwipni  KonmmaHOamap:  CTYIEHTTEpre  MOOWIBII  KYPBUIFBLIAPBIHIAA  OKY
MaTepHalIapblHa KOJI )KETKI3yre KoHe Ke3 KeJreH jKeplie, Ke3 KEJIreH yaKbITTa OKyFa MyMKIHIIK
OepiHi3. MoOuIbAl KOCKIMIIIANIAp — Ke3 KEJTeH JKEepJe JKOHE Ke3 KEJITeH YaKbITTa OKY YIIiH
naiiananyra 6ojaTbiH cMapThOHIAP MEH IJIAHIIETTEPre apHajIFaH Kojaanoanap.

ByATTBIK TeXHOJOTHS: CTYAEHTTEp MEH MyFaliMJepre OKy MaTepHalJapblH OyiTTa
CaKTayfa ’KoHE OpTaK MaiaajaHyFa MYMKIHJIIK Oepei.
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Bupryanast meaabik (VR) — naiiananynisl yin emeMai KeHICTIKTer1 00beKTiIepMeH
opekeTTece anaTblH HMMEPCUBTI OpPTaHbl KAaCaUThIH TexHosorus. CTyaeHTTepre BUPTYaIabl
HEMecCe TOJBIKTBIPBUIFaH IIBIHJBIKTA CUMYJISLUSAIAHFAH KaFaljaap MEH OKy CIEeHapHilliepin
Ce3lHyre MYMKIHJIK OepiHi3.

TonbIKTEIpBUTFaH MIBIHIBIK (AR) — KypBhUIFbI KaMepachl apKbLIbl KOPIHETIH HAKTHI dJIEMIe
BHPTYaJIJIbI HBICAHIAPIbl KOFOFa MYMKIHIIK O€pPETiH TEXHOIOTHSI.

O#bIH TEXHONOTHSICHL: ¥FBIMAAD MEH JaFrabUlapibl YHpeTy VIIiH OWBIHIap MEH
OacKaThIPFBIIITAP/IbI NalaanaHa sl ONbIHIAp — JaFAbLUIapAbl JaMBITAThIH, €CT€ CaKray KaOLIeTiH
apTTBIPATHIH, IIBIFAPMAIIBUIBIK KAOLTETIH TaMbITAThIH OMBIH/IBI OKBITY KYpaJIbl pETiH/IE MalijaIany.

BeGunapnap — Myramimzaep MEH CTYACGHTTEpre HMHTEPHET apKblIbl HAKTbl YaKbIT
pPeXUMIH/E ©3apa dpeKeTTecyre MYMKIHIIK OepeTiH oHaiiH cemuHapnap. CTyaeHTTepre Ke3
KEJreH JKepJCeH »KOHE Ke3 KEIIeH YyaKblTTa OKyFa MYMKIHJIIK OepeTiH VHTepHeT apKbUIbl OKY
MaTepHalAapblHa KOJDKETIMAUTIKTI KaMTamachl3 ery. WHTepakTHBTI Takra — MyFaliMJepre
CyperTepai, AuarpamMMmaiapibl KoHe Oacka rpaduKalblK >JIE€MEHTTep/l NaijgalaHa OTBIPHII,
MHTEPAKTHBTI cabaKTap KypyFa MYMKIiHJIIK OepeTiH KypbUIFbLIAp.

[ndpaslk OKyIbIKTap — O€iiHE KOHE ayAMO CUSKThI KOCBIMIIIA UHTEPAKTUBTI 3JIEMEHTTEP/I1
KaMTybl MYMKiH OKYJIBIKTap/IbIH JIEKTPOHIbI HYCKAIaPHI.

MynbTUMEAUANBIK TNpe3eHTalusIap — MaTepualbl THUIMAIPEK KepceTy YIUiH OeliHe,
ayano, aHUMaIus ’KoHe 0acKa MHTEPAKTHBTI AJIEMEHTTEP 1l KAMTYbI MYMKIH ITpEe3eHTaIUsIIAp.

OnyialiH BHUKTOpMHAjlap MEH BHKTOpPMHAJap MaTepHalabl TYCIHYIl TEKcepy JKoHe
OHIMIUTIK JIEHTreMIepiH OpHATy YIIiH MaiJalaHbUTybl MYMKIH CTYJISHTTEpi OHJaiH Oaranay
Kypasaapbl OOJIBII TaObLIAIbI.

OJICYMETTIK KeNlJep — CTYACHTTEp MEH MyFaliMep apachblHaa akmapaTr aiMacy,
TarcbIpMaap, MiKipTajaac *KoHe bIHTBIMAKTACTHIK YILIIH 9JICYMETTIK XKelijaepAl naiiiainany.

Rogedcsience nnTepaktuBTi BupTyanasl 3eprxanacel. ROQED Science xorapsl camaibl
KOpPHEKI KOHE MHTEPAaKTUBTI OKBITY/bl KaMTaMachl3 eTeli. OTIHIII Ma3MyHBbI KapaTbUIbICTAaHY
FRUIBIMJIAPBIHBIH ~ OariapiamMachblH  KaMTHIbl. bargapiaMainblK  KYpaliblH — HHTEPAaKTHUBTI
Kypajiiapsl naiaananymsira 3D MozenbIepiH TOIBIK 6acKapyFa MYMKIHJIIK Oepe/ii, ajl aBTOPJIbIK
PEXKUM aHUMALIUSIIBIK MTPE3CHTALMSUIAPIBI J)KacayFa )KoHE KopceTyre MyMKIHIIK Oepei.

ROQED Science — maiinananymibuiapra BUPTyaiIbl OpTaja SKCIEPUMEHTTEP KYPrizyre
YKOHE FBUIBIMH KYOBUIBICTap/Ibl 3€pTTEYre MYMKIH/IIK O€pETIH MHTEPAKTUBTI BUPTYaJAbl 3€pTXaHa.

ROQED Science opTypiii MoHAEpP MEH FBUIBIM CalajapblHAa apHaIFaH 3epTXaHajapiabl
YCBIHA/IbI, COHBIH 1ITIH/IE:

dusnka: MEXaHUKa, TEPMOJUHAMUKA, SJIEKTPOMArHETU3M KOHE OITHKA.

XuMUS: peakluss KMHETHKAChl, (PU3UKAIBIK XKOHE OPraHUKAJIBIK XUMHs, CaHJBIK Taliay
XKoHe Oacka camanap.

Buosnorus: sxxacyia 6MOJI0THsICH, TeHETHKA, SKOJIOTUS jKoHe 0acKa caanap.

Marematurka: cTaTucTuKa, TudGepeHInaNIbIK TeHACYIIEp KoHe OacKa cajanap.

ROQED Science conbiMeH KaTap 0oJamakTa FbUTBIMHBIH KOO1peK MoHAepi MEH canaiapbiH
KaMTy YIIIiH 3epTXaHaiap ayKbIMBIH KEHEHTY 11 )KOCTIapIiar OThIp.

ROQED Science-te ci3 ¢u3mnka, XUMHs, OUOJIOTHS JKOHE T.0. CHSKTBI FHUIBIMHBIH OpTYpIi
cajajlapblH KaMTUTBIH OPTYPIIl 3epTXaHajapblH apachlHaH TaHIAW anachl3. OpOip 3epTxaHa TYIIKI
MaKCaTKa JKeTy YIIIH OpbIHAATYbI KepeK KaJamap CepHsiChIH KaMTH bl OpOip KaJaM MaiiaaaHyIbl
AKCIIEPUMEHT MapaMeTpIIEpiH 63repTy KoHe HITIKeNIep Il OaKplIay YILH Maiianana anaTblH KyTipT-
KiJiep, Tyimernep skoHe rpauKTep CUSKTHI HYCKaymap MEH HHTEPAKTUBTI AJIEMEHTTEpAl KaMTHU/IBL.

ROQED Science coHbIMEH KaTap FBUIBIMM KYOBUIBICTAD MEH MpPOLECTepl
BU3yaJIM3allMsuIay MYMKIHAINH Oepeni, Oysl maiiiananymibiiapra OJIapJIblH MOHIH JKaKChIpak
TYCiHyTe KeMeKTecei. MpbIcasbl, TEPMOJIMHAMHUKAJIBIK TpOIecTepal Oalikayra HEMece OpTypJi
XUMUSIIBIK PEAKLIUsIIapAbl MOJEIbICYTe OOabl.

ROQED Science Heri3ri apThIKIIBLIIBIKTAPBIHBIH O1pi KayiNTi SKCIIEPUMEHTTEP HEMECE
KayilTi XUMHUSUIBIK 3aTTapMEH JKYMBIC KYPri3UIreH Ke3[e KayincCi3MiKTi KaMTaMachl3 €Tell.
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ConbIMeH KaTap, MaijajiaHyuislap MaTepuaigap HeMece »aOJAbIK TayChUIBIN Kalalbl Jerl
ajaHJaMaii, KocbIMIIa OakplIayiap MEH HaKThLIaylap *acay YUIiH dKCIepUMEHTTepAl KaiTa
naiiianaHa ajajusl.

ROQED Science — BupTyaiasl OpTafa FbUIBIMH JKCIIEPHUMEHTTEP KYPTi3ydiH KOHE
FBUTBIMIIBI OKBITY/IBIH ©T€ BIHFAIIIBI )KOHE OHAMN KOJIBL.

WNHTepakTuBTI BHpPTyalabl 3epTXaHalapAblH OipHemie Mbicamgapsl: PhET Interactive
Simulations — ¢u3uka, XumMusi, OHOJIOTHs, MaTEMAaTHKA JKOHE OacKa FhUTbIMIAp OofibiHIIa 150-1eH
acTaM MHTEPaKTHUBTI MOJICTIBCY/ Il KaMTaMachl3 €TETiH TeriH pecypc. Labster - Ounomorus, Xumusl,
¢u3MKa KOHE MEAWIIMHA CUSKTBI OpTYpii FhUIbIMAap OoiibrHmma 200-meH actaM BUPTYalIbl
3epTXaHajap/bl KAMTaMachl3 €TeTiH Iiardopma.

Smart Sparrow - 6eliiMaeny o1iCiH KOJIJaHa OTBIPBII, 9PTYPJIi FEUIBIMIAP OOMBIHIIA KEKe
BUPTYaJIJIbI 3€pTXaHANIAp kKacayFa MyMKiHIiK OepeTin maatdopma. BioDigital Human — aiinana
KOHE KAH-)KAKTHl Kapayra OOJaTBIH ajaM JCHECiHIH BHPTYaJIJbl MOJENI apKbUIbl aJaM
AHATOMUSCHIH 3epTTEyre MYMKIHIIK OepeTiH MHTePaKTUBTI TaTdopma.

ChemCaollective - 6yi1 50-1eH actaM HHTEPAKTHBTI XMMUS MOJICIIB/ICYJICPiH, COHBIH 1IITH/IE
MOJICKYJIAJIBIK KOHE PeaKlrs MOJAENbICYIepiH KaMTaMachl3 eTeTiH TeriH pecype. Physics Aviary
— opTypii pU3UKAIBIK KYOBUTBICTAD MEH 3aHIapMEH KYMEBIC icTeyl Koca anranaa, 40-TaH acTam
WHTEPAKTUBTI (PU3UKa MOJIEbACYIIEPIH KaMTaMachl3 €TeTiH TeTiH pecypc.

MoOubai KoChIMITIAJIAP/IBI XKacay YIIiH Maiaananyra 00JIaThIH KOITETeH OaF1apiiaMaibiK
Kypangap 6ap, oiapsiH Kelbipeynepi:

Android Studio — Android KonganOanapbIH Kacayra apHaJIFaH PECMHU MHTETpalMsUIaHFaH
azipisiey oprackl (IDE). Xcode — 10S, mac tvOS ymiin KonnanOanap/abl skacayra apHaJIFaH pECMH
IDE. OX, watchOS xone tvOS.

Flutter — iOS »xone Android yiria eHiMIiTIr )KOFaps! KoaanOamapasl Kypy yuria Google
aziprereH ambik 6actanksl SDK.

React Native — JavaScript »one React keMeriMeH >kepriiikTi MOOHITBII KOJIAaHOA ap Ibl
Kypyra apHainran Facebook nerisi. lonic - muiargopmaapansik MOOHMIIBbII KoJIaHOATap bl KYpy
ywin HTML, CSS xone JavaScript naiiananaTslH aliblK OacTanKel HET13.

PhoneGap - miatdopmaapaisik MOOWIIBII KOChIMIIANIAp, 6! xkacay yurin HTML, CSS sxone
JavaScript cHSKTBI BeO-TEXHOJIOTUSIIAP bl NaliJalaHyFa MYMKIH/IK OepeTiH KypblUIbIM. Xamarin
- C# Oarmapnamanay TUIIH NalJalaHbll Kpocc-TIaT@opMaliblK MOOMIIBIl KOCBIMIIAJIAP/bl
*Kacayra MYMKIHIIK OepeTiH miatdopma. Appceelerator Titanium — JavaScript apKelisl Kpocc-
aTGOpMaIbIK MOOIIB/I1 KOJITaHOAIap bl KYPYFa apHaJIFaH alllblK OacTamKbl HeT13 [6].

ConbiMeH, HWHGPOPMATHUKAHBI OKBITY YIEpICiHIE WHTEPAKTUBTI TEXHOJIOTHSIIAPIbI
naiijanany JIOCTYPJi OKBITY OMICTEpiHEH aMKbhIH apTHIKIIBUIBIKTapFa ue. Onap maTepuanibl
MEHTepy/li JKaKcapTyFa, OKYIIbIIap IbIH BIHTACHIH YKOHE KBI3BIFYIIBUIBIFBIH apTThIPyFa, COHBIMEH
Karap JKalMbl OKBITYIBIH THIMAUIMH apTThipyFa MyMKiHOiK Oepemi. CoHbIMEH Katap,
WHTEPAKTUBTI TEXHOJOTUSJIAD KAIIBIKTAH OKBITYABIH JKETKUTIKTI MOTHBAIUSCHIH JKOHE
TUIMUTITIH KaMTaMachl3 €Ty KaKeT OOJIFaH/1a OHJIAalH OKBITY/Ia acipece mai1anbl 6071ybl MYMKIH.

Bonamakra 613 nHGOpMaTHKaHBI OKBITY/Ia MHTEPAKTUBTI TEXHOJIOTHSIIAP/IBIH OJaH J1a KTl
JaMYbIH KYTyTe 00Jajibl, OHBIH 1IIiH]Ie aHaFYPJIBIM 03bIK VR TexHomorusutapsl MeH Al xxyiienepin
naiianiany. bysl oJaH fa miblHaibl OKY OPTAChIH )Kacalbl )KOHE 9P OKYIIIbIFaA )KEKE KO3KapacThl
KamTamacel3 erefni. CoHBIMEH KaTap, MAIIMHANBIK OKBITY MEH JKacaHIbl WHTEIJIEKT
TEXHOJIOTHSUIAPBIH JIaMBITY OKBITY KYHEJEepiHIH OKYUIbIIApJbIH JKEeKe KaXeTTUIIKTepl MeH
KabinerTepine GeifimMienry KabIeTiH kaKkcapTyFa KOMEKTeCe 1.

Kanmel, wHGOpPMATUKAHBI OKBITYJa HHTEPAKTHBTI TEXHOJOTHSIIAPILI KOJIIAHYIBIH
alKBIH apTHIKIIBUTBIKTAphl MEH Oonamarbl Oap. JlereHMeH, TEeXHOJIOTHUSIIAPIbl OKBITY
yaepiciHe AyphIC €HT131M, Op OKYIIBIHBIH €PEKIISTIKTEPIH €CKepe OTHIPHII KOJITaHy KEPEKTITIH
eckepy KaxeT. Tek ochl karjaiijja raHa WH(POPMATHUKAHBI OKBITYAa OapbIHIA THIMIITIKKE
KOHE TaOBbICKA )KETyre 0O0Jabl.

105



ISSN 2616-8901 BECTHHMK 2KY Ne2(107)/2023

9/JIEBUETTEP:

1. AGtukanbikoB  H.b.  «llemarorukanblk  TOHAEPAl  OKBITYAa  WHHOBAIUSIIBIK
TEXHOJOTusIapAbl Nailnanany». — Keiseumopaa, 2012

2. AmmpoBa A., Kapabaesa X. MHHOBaIMSIBIK TEXHOJOTHSIAPABI OKY YJAEpiCiHE
naiinanany epekmenikrepi. - Kaz¥V Xabapmsicer, 2018

3. JKanarbexoBa H.)XK., BopuGexoBa ®. bimim Oepy xyleciHIeri HWHHOBAIHSIIBIK
TexHojorusiap. — Tangsikopran, 2019

4. bepibekona @., XKanaroexora H.JK. Ka3zipri 3aManfbl ieAarorukaiblK TEXHOJIOTHSIIAP.
Oxyubik. — KP JKorapel 0Ky opbIHAapbIHBIH KaybIMAacThIFbl, 2014

5. OnimoB A. MaTepberncen i oaicTepaiKoFapbl OKY OpbIHAAPbIHIA KoaHy. — AmmMartsl, 2009

6. Caiir http://roqed.kg/

NPEUMYIIECTBA UCIOJIb30BAHUS UHTEPAKTUBHBIX TEXHOJIOTUH B
IMPOLNECCE OBYYEHUA NTHOOPMATHUKE

Kananwvsnoea 3.H., Hckakosa C.M., Mypcaxumosa I'.A.

B 0annoti pabome npeomemom ucciedosanus AGNAOMCA UHMEPAKMUBHbIE MEXHOI02UU 8
npoyecce 06yyeHuss uHghopmamuxe.

Llenv pabomwl 3axnouaemcs 6 usyyeHuU NPeUMyuecma UCNOIb308aHUSL UHMEPAKMUBHBIX
MexHoI02Ull 8 00yYeHUU uHpopmamuke u onpeoeneHul ux P oexkmugHocmiu.

Memoodonoeus: /s docmudicenus NOCMAGIEHHOU Yelu HeoOX00UMO UCNONb3068AMb
cedyiowue mMemoobl UCCIe008AHUSA. CPABHUMENbHBIL AHAIU3 dPHEKMUBHOCIU MPAOUYUOHHBLX
U UHMEPAKMUBHLIX Memo008 00yYeHUs; AHANU3 pe3VIbImamos UCCIe008aHUs U BblaGleHUE
npeumyuwecms UHmMepaKmuHblX MexHoN02Uli 6 00y4eHuUu UH@popmamuxe.

Ocnogubie pesynibmamul  ucciedosanus: B xode uccnedoganus Oviiu  6vlsAseHbl
credyioujue 0OCHO8HbIE pe3ybmanmbvl. UCHONb308AHUE UHMEPAKMUBHBIX MEXHOI02UU 8 00yYeHUU
uHgopmamuke yiyuuiaem YyceoeHue Mamepuand, yeeiuyugaem uHmepec U MOMUBAYUIO
CMY0enmo8; UHmMepaKmueHble MexHoI02UY NO3GOAAI0OM YEEIUUUMb IPPHeKmueHocms 06yyeHus,
CHUMICAIOM 3ampamsl Ha HOO20MOBKY KYPCO8 U YIYYULAIOm 83aUMOOelicmaue Mexicoy Y4eHUKamu
u npenooagamensimu, UCNOIb308AHUE UHMEPAKMUBHBIX MEXHOI02U Moxcem Obimb 0COOEeHHO
NONE3HbIM 8 YCI0BUAX OHAAUH-00YYeHUs, K020a HeobX00UMO obecneyums O00CHMAmMOYHYIO
Momusayuio u d¢hghekmusHocms 00yUeHUs HA PACCMOSAHUU.

Obnacmv  npumenenusi. Pezynomamer uccnedosanus moeym Ovbimb npuUMeHeHbl 8
credyowux obaacmsax: obpazosanue u obOyuenue; pazpabomrKa UHMEPAKMUBHBIX KYPCO8 NO
uHghopmamuxe u Opyeum npeomemam, paspabomrka npocpamMmHo2o obecneueHus 0isi 00Y4eHUsl.

KiroueBble ciioBa: unmepaxkmugnvie mexnono2uu, Bupmyanvhulie cpeovl, Bupmyanvhvie
nabopamopuu, Mobunvrvie npunoscenusi, ROQED Science.

ADVANTAGES OF USING INTERACTIVE TECHNOLOGIES IN COMPUTER
SCIENCE EDUCATION

Z.N. Kanapyanova, S.M. Iskakova, G.A. Mursakimova

The subject of this study is interactive technologies in the process of computer science
education. The objective of the study is to investigate the advantages of using interactive
technologies in computer science education and determine their effectiveness.

Methodology: To achieve the stated objective, the following research methods need to be used:
comparative analysis of the effectiveness of traditional and interactive teaching methods; analysis of research
results and identification of the advantages of interactive technologies in computer science education.
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Main research findings: The main research findings are as follows: the use of interactive
technologies in computer science education improves material assimilation, increases student
interest and motivation; interactive technologies allow for increased effectiveness of education,
reduce costs associated with course preparation, and improve interaction between students and
teachers; the use of interactive technologies can be particularly useful in online education, where
it is necessary to provide sufficient motivation and effectiveness of distance learning.

Application area: The research results can be applied in the following areas: education
and training; development of interactive courses in computer science and other subjects;
development of software for education.

Key words: interactive technologies, virtual environments, virtual laboratories, mobile
applications, ROQED Science.

O0X 004 10.53355/ZHU.2023.107.2.017
HOUPPJIBIK BIJIIM BEPY PECYPCTAPBIHBIH MYMKIHAIKTEPI

Kuzam b.3.

binim bepy oicyiiecin axnapammauowipy enimizoiy 0amy CmMpamecuscCulHulY He2i3el
bazvimmapwinwiy 0ipi, cebebi XXI eacvip — Oinim bepy oicytiecin aknapammarnowipy 2aceipsvl. Con
cebenmi Oyeinei manoa KOMnvlomepoi, Aknapammolk JHcoHe anapammuolk MexHoL0usLaposl, 3D
bagoapaamanapviy, npomomunmey mMeH mooenoeyee Koa0aHuliamvii OapivlK 6a20apramaiapovl
Oiny drcane 01apobl KOIOAHbIN AKNapammuolk 6a20apiama Kypy 63eKmi.

KinT ce3nep: moodens, modenvoey, npomomunmey, UHMICEHePIlIK.

KP Ilpesunenti Kaceim-Komapt TokaeB Kazakcran xankpiHa TyHFbINI peT XKoamgaybiHaa
«Kanipm xazakcrannpikrap! Kazakcran — oprak maHbIparbIMbi3! MeH OopiHI3II Mepeiii
MEKEHIMI3/1l OpKEHIETyTe Yiec Kocyra makbipaMbiH! ChIHAApIIbl KOFAMIBIK TUATIOT — TaTYJIbIK
MIeH TYPAKTBUIBIK HETi31" - Aem alThim KeTkeH [1].

FrimpiMu — TeXHUKAIBIK 1aMybl Ke3eHIepiHiH Oipi ajaM3aT OanachIHBIH OYT1HT1 3aMaHFbI
JIaMybl eKeHIIT1 6opiMiszre Oenrini. EniMi3aiH epkeHUeTiHIH eMip TipUILTiriHiH 0acThl cajanapbiHa
€HIIl, aKMapaTThIK, JKOFAPBI AJICYMETTIK-O9KOHOMHUKAIIBIK, CAsICH KOHE MOJICHU JaMYIIbl KOFaMFa
alfHaJTyBIH KOpceTe/i.

Eremenai emimizgin Outim  Oepy KyHeciH akmapaTTaHIbIpy €NIMI3IIH  Jamy
CTpATEeTUACHIHBIH HeTi3ri OarbITTapbIHbIH Oipi, cebedi XXI racelp — Oumim Oepy xyieciH
aKmapaTTaHIbIpy Fachlpel ekeHiH ce3iHeMi3. Con cebenTi OYTriHTT TaHIa KOMIBIOTEP,
aKIMapaTThIK XKOHE amapaTThIK TeXHOJorusuiapabl, 3D OarmapinamanapblH, MNPOTOTUNTEY MEH
MOJIeNIIeyTe KOJJAAHBUIATBIH OapiblK OarmapiamManapiabl OUTy JKOHE OJapibl  KOJIJIaHBIT
aKmapaTThIK OaFaapiiama Kypy ©3eKTi MacenesepiHia 0ipi 60IbIT OTHIp.

TanaeIKOpFaH KOFaphl MOJIMTEXHUKAIBIK KOJUIC/DKIHIE MPOTOTHIITEY JKOHE MOJCIBICY
KYPCBIHBIH MaKCaThl, MA3MYHBI KOHE MIH/IETTEPI MEH OCHI MTOHII OKBITYABIH FHUIBIMHU-TEOPHSLIIBIK
xoHe oxmictemenik Herizaemenepi b.K.Kazoekoa, F.A.AckapoBa, xoHEe T.0. FaJBIMIapIbIH
FBUTBIMUA €HOEKTEpiHJIe 3epTTENiN, aHBIKTAJIFaHIBIFBIH aTal alTybIMbI3Fa Oonansl. COHBIMEH
oipre, C.T.MyxambGerkanoBa, A.C.Ten, W.B.Komoa, [I'U.CanrapaeBa, JK.b.ba3zaena,
A.C.MaxanoBa FeUTBIMU €HOEKTepiHae 3D Monenieyne OKBITYIbIH FUTBIMA — TEOPUSIIBIK KOHE
SAICTEMEIK Heri3/iepiHe 3epTTey KYpri3uireH.

et enpaix Fansimaap: Dahan, Ely, H. Mendelson, Hallgrimsson, J.JIny, B.®pauk «Kenen
MPOTOTUIITEY TpouecTepi». XKeaen NpoTOTUIITEY KOHE MHXKEHEPIIIK KOChIMILIANap: MPOTOTUITI
KacayFa apHaJFaH Kypajjiap >KMHArbl IMPOTOTUITEY >XKOHE MOJENbACYAl OKBITYyAa  OlliM
aTyIIBUIAPABIH KOCIOM MasipIIbIFbIH KETUIIIPY/IIH TEOPHSUIBIK HET131H jKacaraH.
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Kazipri Tanga 3amMaHHBIH ©3IHIIK HIAPTTapbl MEH TajantapbiH Oap. EHOek HapbiFbiHA
OUTIKTI MHXEHEePIIIK Kaapnap KaxeT. Oap jKaKchl )KajJaKsl aJIy MEH JKYMbIC OpbIHIAPbIHBIH YJIKEH
TaH/ayblHa Me. byl MeKTen TyleKTepiH TeXHHKaNbIK TajaabIKOpFaH »KOFaphbl MOJTUTEXHUKAJIBIK
KOJUISDKIHJIC TYCY YIIIH KQXETTI OHACP/Il TAllChIPyFa KbI3bIFBIITYJIBIFBIH apTThIpaIbl. bipak Oyt
TYpPaKThl TaOBICKA JKETYy YIIIH >KeTKLTIKCI3 Oonmanbl. KociOMm TeXHMKAJBIK cajaiapia *KOFaphbl
MaMaHJaH/IbIpbIIFaH OarJapiaaMaiapAbl MEHIepil, JOrMKa MEH MHTEIJIEKTKE CyileHe, KenTereH
aKmapaTThl TalJay JKOHE ecTe cakray Kalineri 0oiysl eTe MaHbI3Abl. EKiHIN KarblHaH, Oy
ke0iHece uesiap MEH >KOoOaapibl ITepPICTYIIH COTTLIITH aHBIKTAWUTBIH JKYMBIC TOOBIHBIH
1IIiH/e JKOHE CHIPTHIH/IAa KapbIM-KAaThIHAC jKacay KablieTiMeH OaillaHbICThIpbLUIaab! [2].

Hudpasik 6imiM O6epy opTackl TUGPABIK O11iM O0epy pecypCcTapbIHBIH ayKbIMJIbI CIIEKTPI.
[udpasik 6i1iM 6epy opTackl-Kyp/esi 5kKaHe KOl KbIPJIbl YFbIM peTinze 6enrini. Oran 6iniM 6epy
mporecid  HMUGPIaHABIPYAbl  KaMTaMachl3 €TETIH TEXHUKAIBIK  Kypamaap  (MoOWibIi
KOMITBIOTEpJIEp KoHE T .0. Kypainaap), OarmapiaMalblk KamMTamachlis ety (KYHeliK JKoHe
KoJan6anbl Oargapiaamanap, MOOWIb/II KYPBUIFbUIAPFAa apHAIFaH KOCBIMIILA) JKoHE OLTiM Oepy
MIPOLIECIHIH TOJBIK IIUKJIIH KAMTAaMacChI3 €TETIH MeAaroruKabIK TeXHOIoTHsIIap [3].

[Iudpaslk Type YCBIHBUIFAH OKYy MaTepuajjapbl cabak Ke3eHIEepiHAE KUBIHIBIKCHI3
naigananyFa )koHe cabaKThIH MIHACTTEPIH IICNTyre MyMKIHJIIK Oepe/ti:

e AKnapaTThl JKaHamla TYpJe JKETKi3y YIIiH KOMIIBIOTEPIIK TECTUIep/i, HHTEPAaKTUBTI
TarCchIpMaap/ibl KYpacThIpYyLIbUIAP/Ibl KOJIJIaHBIHBI3;

e JKaHAa  MaTrepuanabl  TYCIHAIPY  KE3€HIHAE  3JEKTPOHIbl  OKYJBIKTappbl,
SHIMKIIOTICVSIIAPbI, AHBIKTAMAIBIKTAPAbl, MYJIBTUMEIUSUIBIK TMPE3EHTAlUsIIAPAbI,  OKY
OeliHemMaTepHasiapblH KOJ1aHbIHbI3;

e OuIMII, TaKbIPBINTBl OEKITY Ke3eHIHAE KOMIBIOTEPIIK TEeCTUIEp/i, SJIEKTPOHIbI
OWBIHJAp MEH MYJIbTUMEAHUSIIBIK MTPE3CHTAIMIIAP/Ib KOJIIaHY;

e OUNMJII >KOHE TAaKBIPBIIITHIH TYCIHIKTI TYPJAE JKETKI3UIreHiH Oaranay Ke3eHIHIe
KOMIBIOTEPJIIK TECTUIEpJi, HMHTEPAaKTUBTI TalchlpMalap/bl, KPOCCBOPATApIbl >oHE T.O.
MaTepHaAapabl KOJIIaHy.

bimim  OGepynmeri  akmapaTTBIK  JKOHE  TEJIEKOMMYHHUKAIMSUIBIK — TEXHOJIOTHSIIAp
KypaJlJapbIHbIH MYMKIHAIKTEPIH KELIeH 11 MaiiaananyFa, OKbITY THIMAUIITIHIH apTyblHa 9KeJETiH,
OKY TpOILECIHIH KaXETTUNKTepiHe, OKBITYJbIH Ma3MyHbI, OAiCTepi MEH HBICaAHIAPbIHbIH
epeKILEeTIKTEpIHE CollKec KeJleTiH KeNpyHKIMOHANAbl LUupablK Ou1iM Oepy pecypcTapblH
a3ipiiey, KaTajaorTay sKoHe naijanany apKblIbl KOJI )KeTKi3yre 6omnasl [4].

[Mugpnbik 611iM Oepy pecypcTapblH OU1IM Oepy MpOIECiHE €HTI3YAIH MaHbI3bl MIHJETI
OuTiMrepiepIiH MIeKCi3 KOJI JKeTIMJI MaTepuaiJibl MrepyliH >XKeKe KbUIJaMIbIFbIMEH ©31HAIK
KYMBICbIHA OaFBITTAIFaH JIEKTPOHIBIK OL1IM Oepy OpTacChIH KaJIBINTACTHIPY OOJIBIN TaOblLIa/bl.

[udprsik O6imiM 6epy pecypcTapbiH KOIaHa OTBIPBII JOCTYPIi OaFbITTa KAbINTacKaH cabak-
Tapbl 6TKi3yre Olpiiama e3repicTep eHri3e OThIPBII,MYFaTiMHEH TaJlalTap/Ibl CaKTay/Ibl Tajam eTei:

— MAakCaTTBIH HAaKTbl TYXBIPBIMIAMAChl, IOpIC MAaTepPHAJBIHBIH KY3BIPETTI IKOHE
JIOTHKAJIBIK Ma3MYHBI cabaKTap >koHe KociOu OarapiaHFaH MPakTHKAIBIK TallChlpMaap;

— OapIbIK aHBIKTaMaJIapbl cayaTThl TYXKBIPBIM/IAY, MaHBI3/Ibl epexeriepre Ha3ap ayaapy,
CabakThlH MakcaThl MEH MiHAETTepiHe OailnaHbIcThl IUGPIALIK OiIiM Oepy pecypcTapbiH
HET13/Ie/reH TaHaay, UQPIAbIK 6151iM Oepy pecypcTapbiH KOJIIaHy 9/1iCTEMECIH Kacay.

[Hudpasix 611iM 6epy pecypcTapabiH KOJIJaHy MaKCaTTaphl

[ndpaslk pecypcTapabl KOJIAaHy HbICAHIAphl TOHTe OAaIaHBICTHI XKEKE aHBIKTAybl THIC.
Kazipri 3aMaHFbI OKY OpBIHIAPBIH Ja OKBITYIIBUIAP OPTYPIIi acTanThIK Kypaiaapsl Mmaiaanana
OTBIPBIII, JEKTPOHIBIK OL1iM Oepy OarnapiamanapbiH e37epi skacaif anasl [5].

bactel Mmakcat THIMII HOTHIKETE KOJI JKETKI3Y YIIiH KeHO1p TEeXHOIOTHSIIBIK IPUHITATITEPII
aHbIKTay KakeT. OKBITYLIBUIAP 93ipiereH OaraapiaaManap keOiHece Keneci KeMIIUTIKTepre ue:

— DJIEKTPOHIBIK KypCTa KAMTBIIFAH aKMapaTThIH canachl TOMEH/IIT;

— JIOCTYPJT OKYJIBIK MOTIHIHIH KOIIIIPMECIH JIEKTPOH/IBI TYPE YCHIHY;
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— THUIepcuITeMe,runepMea KypaiiapblHbIH MyMKIHIIKTEPiH KeHapa naijanany;

— TaHBIMAJI aHBIKTAMAJIBIKTAPIbI )KCHUIIETIITCH TYP JI€ XKETKI31IMeyi.

Srau, Oy KeMumIiutikrepai KkociOm  mamaHmap TOOBI  o3ipiiereH  (pUpPMAaIbIK
Oarjapiamalniap/bl naiiagany apKbeUIbl )Korora Oonazbl. barnapnamanapasl Kazakcranubi Oi1imM
YKOHE FBUIBIM MUHUCTPIIIr ayKbIMABI capanTamagaH oTKi3edl jKoHe JIMLEH3UsUIaibl. Ic xKy3inae
Oi1iM O6epy MeKeMeJIepiHiH OKBITYIIBIIAPHI ©37ePiHIH UGPIBIK 0171iM Oepy pecypcTapblH HEMECE
0acka OKBITYIIBIIAP KYPFaH pecypcTap/abl Kui naigananansl [6].

Hudpasix 611iM 6epy pecypchiH a3ipiiey €Ki OarbIT OOMBIHIIA KYPYl MYMKIH:

1. AnnpiH ana TepuIreH MOTIHHEH, MJalblHAaNFaH Trpadukanblk, OelHe, ayauo
MaTepHaJiaH oHe T. 0. mUPPIbIK OiLTiM Oepy pecypchlH "KypacTelpy" YIIH KOJIIaHBLIATHIH
JaiibIH OarapiaManap/abl maiaanany.

2. Exinmni  GarbIT MaMaHJAHABIPBUIFAH OaFjapiiaMaliblK  KypajjaplblH KOMETiMEH
U pIIBIK O11iM Oepy peCypChIH d3ipieyai OuTaipe.

Hudpnbik OiniM Oepy pecypchblH 931pleyAiH MaHBI3Abl acMeKTUIepiHiH Oipi — Kypc
OKBITYIIBUTIAPBI-ABTOPIIAPHI, OargapiaMa jKacayllbulap MEH ofickepiep Oip-OipiMeH THIFBI3
KapbhIM-KaTbIHAC Kacayhl.

Hudpneik OutiM Oepy pecypchbiH O3IpJCYHiH Kejleci OMICTEMENK Ke3CHIEpiH Oedim
KepceTyre 601abl:

1 ke3eH. ANIbIH ana X)YMBICTBI KapacTeipy. On nudpielk OuUTiM Oepy pecypchbiH KoHE
MPAKTUKAIBIK OKY MaTepHasblH jKacay YIIH KaXeTTI KypannapAbl Kypy MHpOIECiH peTTEeHTiH
KyKaTTapAbl 93ipiey KaKeTTUIIrIMEeH CUIaTTanaibl.

AJ/IBIH anla Ke3eHre MbIHANAp Kipyl MyMKIH:

— Kypc OapibIK THIHAAYIIBUIAPHIHBIH KAKETTUTIKTEPIH TalAayIbl KAMTUTBIH [U(PIBIK OLTiM
Oepy pecypchblHa KOMBLUIATBIH MaHbI3/1bI TATANTap/bl TYKBIPBIMAAY, COaH KeHIH HUQPIIBIK OUTiM Oepy
pecypcTapb! (keninik kypce, CD-re »ka3y)kaHaail HpicaH1a 00IaThIHbI TYpaTb IIeIIiM OeKITLIe i,

— 1udpIabIK 6151iM Oepy pecypcbiHa KOMBLIATHIH TEXHUKANBIK TaJanTap/Ibl HAKThUIAY OChI
TEXHOJIOTHSHBI 1CKE achlpy MYMKIHJITIH JKeTuaipy. Erep TeXHUKaIbIK KUBIHIBIKTap TYybIHACA,
TEXHUKAJIBIK TallChlpMaHbl HEMECe KYPCThIH HbICAaHBIH KaiTa Kapay YChIHBLIA/IbI;

— 1udpIabIK 611iM 6epy pecypChIHBIH KOCIIAPBIH KYPacThIpy;

— 1udpaslK 6U1iM Oepy pecypchiH MaiianaHy OOMbIHINIA MeJarorrap YUIiH iCTeMeNiK
YCBIHBIM/IAp Kacay;

— 1udpaslk OutiM Oepy pecypchIMEH JKYMbIC icTey OOMbIHIIA CTYAEHTTEp YILUiH
SiCTEMENIK YChIHBIMIAP JKacay.

2 ke3eH. MasmyHnbel faiibiHnay. Ludpasik OutiM Oepy pecypcrapsl OaraapiiaMalibIK
TYPFBIIAH €Kl 1K1 JKyiiere OeiHenl:

— aKMmapaTThIK,HAKThl alTKaH/1a Ma3MYH/IBIK OOJIIT;

— OarmgapiaMabIK KacaKkTaMa.

JIalbIHIBIK K€3€HI CTY/IEHTTEpP MEH OKBITYILBIIAP, CTYIEHTTEp XKoHE 0acKa KaThICYIIbUIAP
apachIH/Iarbl ©3apa 1C-KUMbUI OaillaHbICTapbhlH KOPCETETIH CIIeHapui )ka3yMeH Oipre Kypel.

OyHKIMOHAN B TUPIBIK O171iM Oepy pecypcTapbiHa MbIHAIAp Kipei:

— OuniMrepiepii aBTopHU3anusiay;

—  ©3IHJIIK KYMBIC TYPIHJIET1 OKY MaTepHaIIaphl )KoHE KOPBITHIH/IbI OaKbLIay TarChIpMalapsbl;

— KOCBIMIIIa MaTepHajiap,HaKThl alTKaH/1a CO3IIKTEP, aHBIKTaMaJIBIKTap JKoHE T.0. ;

— OKYJIBIKIIEH KYMBbIC OOMBIHINIA YCHIHBICTAP, TEPMHUHJIEP CO3MIT1 JKIHE T. 0.;

— CTYJIEHTTEp MEH OKBITYILIbLIAP apachlHAarbl UHTEpQEIcTi OalinaHbIC;

— KOpFaHBIC XyHecl.

JaitpiHABIK Ke3eH1 Oarmapiamanaymer aybicanasl. Ludpaeik Oinim 6epy pecypchiH Kypy
O3ipJICYMIITIEPICH OCBIHAAN pecypcTapibl Kypy TEXHOJIOTHSCHIH OuUTyal Tayiam eremi, Oyl
Ma3MYHHBIH KYPbUIBIMBIH aHBIKTayFa KOMEKTECe/I1.
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3 keszeH. Ludpueik OiiM Oepy pecypchlH jkobanmay kediniae nudpislk OutiM Oepy
PECYPCHIHBIH KaJIIbl KYPHUIBIMBI HAKTBUIAHA bl KOHE erKeN-TerKenIl ClieHapHil yKacallbIHAIbI.
Byt nporiecc exi Ke3eHHEH TypaJibl:

— 9opOip xeke O6IIKTIH >KaIbl TY>KbIPhIMIAMAaCHI

— JU3aiiHbIH XkKacay.

Kanmsl TYKbIppIMJIaMa CTHIIBII, KYPCTBIH arMmocdepachblH, HAaBUTalus KYpPbUIBIMBIH,
OKYIIBUIAP/IBIH Kepi OailyIaHbICHIH, HABUTAIMS YIIIH TYHMeNep/i TaHIay /bl )KoHE T.0. aHBIKTaNIbI.

Op O6NIKTIH IU3aiiHBI KYPCTBIH Ma3MYHBIH, Op TEPE3CHIH CHIPTKBI TYPiH KOHE KOHTEKCTIK
MO3ipIIepi erKei-Ter ke 3epTTey il aHbIKTalabl. by Ke3eH e jkanbl Ma3MyHbIHA KaparaHia
e3repicTep eHrizy oHaiiplpak. Kamaii 6onranga 1a, op e3repic xazdara Typae Ka3blTybl THIC.

JuzaiiHael Y callyMeH cajbICThIpyFa Oonanbl. KaObIipramap MeH MIaThIpiapbl caity
KAl TYKbIPbIMIAMaHbIH aHAJIOTHI 00JIYbl MYMKIH, aJl 11IKI SpJiey erKel-TerKeii Au3ailHHbIH
HYKTECI JIeTl KapacThIpyFa 0o Ibl.

4 kezeH. Oupipic. by ke3eH nudprabKk OUTIM Oepy peCypChIHBIH TiKeNel JaMybIMEH
cumarTanaapl,0eniMaep OoibIHIIA MaTepHATABIH OpHANacybl, TpadUKaNbIK, MOTIHIIK, OelHe
KOHE ayIM0 MaTepuanap, JTu3aiH koHe T. 0. Kipe/i.

5 xeseH. Tecriney. Tecriney mpoueci nudpibik 6iniM O6epy pecypchbiH KYpyAbIH opOip
KE3CHIH/IE KY3€ere achIpblIajbl, OHBIH ilIiHAEC OarmapiaMaiblK KaTellep/l aHbIKTay Ke3Jenell.
TecrineymiH MaKcaThI-KOPBITBIHILI OaFqapiaMaHbIH MOJIIMJICITEH TajanTapra COHKeCTIriH
aHbIKTay. EH MaHBI3ABICHI-031piaeylIiyiepAiH, KOJAaHyIbUIAPABIH, aBTOpIapIblH OaKblIaybIMEH
U GPIBIK OLTIM Oepy pecypChIHBIH KEMITUTIKTEPiH SKCIIEPUMEHT TYPJAC aHBIKTAyFa MYMKIHIIK
OepeTiH KOPBITHIHABI TecTiNiey. KOpBITBIHIBI TECTINICY 1IH MAaKCATHI:

— HHTEpHeTTer1 OaraapaamMaHbIH OapIIbIK KOMIIOHEHTTEPiHIH (D yHKIIMOHAIBIFBIH TEKCEPY;

— YCBHIHBUIFaH MaTepHajia KoHe OHBI iCKe achIpy/a KaTeliKTepAiH OoimMayblH OakbLIay.
KebGinece Oyt xepae 6enruii 61p Kypce THIHAAYIIBUIAPBIHBIH KOMET1 KaKET;

— uHTepdeic )KYMBICBIH Oaranay;

— KYpC ThIHAAYIIBUIAPBIHBIH OKY OapbIChIHA KETETIH YaKbITThI Oarajay;

— TeCT TallChIpMaJlapblH OpbIHJAY HOTIDKEJIEepl KOpPIHETIH >KOHE Ka3bUIaThlH Oa3aHbl
KaJIBIITACTBIPY.

6 xe3eH. Lludpibix O1iM Gepy pecypchiH TipKey kKoHe cepTuduKarTay.

KYKBIKTBIK K0HE 3aHJIBI KOPFay KOMIBIOTEPIIK OKBITY OaraapiaManapbl MEH KETUTiK
KypcTap IMQpabIK Ou1iM Oepy pecypchl MEH oylap/laH ajblHFaH MaTepuaiapibl pYKCaTChI3
TapaTKaHbl YILIiH jKayalnKeplIIikTi ke3aeiTiH Ka3zakcTtaH 3aHbIHBIH KYILIIHE €HETIHIH OUIIIpel.
barnapnamara apHanraH cayia Oenrici Jie OHbl KOpFayAblH Kypayibl Oouibin TaOblaaael. Tipkey
U pIbIK 6111M Gepy pecypChIH KYKBIKTBIK KOpFay/ bl )KY3€re achlpy YILIH KayKeT.

OkpITy OarnapiaamaiapblH cepTU(HKATTay ONIaplIblH CarachlH pacTay YIIiH KOJJIAHBLIA/bL.
Onbl 1udpnbK OutiM Oepy pecypchbIHbIH HOPMAaTUBTIK KyKaTTapAa OeNruleHreH Talanrapra
COMKeCTIriH OeNTiIeHTIH 3aHHAMaHbI MEMJIEKETTIK HeMece MeMJIEKETTIK eMec YibIMIap xKyprizemi [7].

bipinmn tonka 6utiMrepiepain 6enrit Oip OuTiM JKyHenepiH KalbITacTblpy KaKeTTUIIrMEeH
OaifTaHBICTBl  YCBIHBICTAp TybIHAAybl Kepek. Ludpnbik OutiM OGepy pecypcTapblH MaiiianaHy
K)KETTUIIN OKYLIbUIapbl MaTeMaTuka, (Hu3HKa, X|UMuUs, OUOJIoTus »oHe T.0. OlpKarap MoHAEpIiH
MIOHJIIK oieMiHe Oip yaKbITTa OKbITY Ke31HZe LMKIJApMEH TaHBICY MpOLEcC] TybIHAANIbL. MpbIcanbl,
CTyJeHTTepre TaOuFaTTa SKOJOTMSUIBIK TEMe-TeHIIK OPTachlH KypyFa JKOHE caKTayFa MYMKIHJIK
OeperiH 1udpIbIK OUTiM Oepy pecypcTapbl, SKOJOTHSUIBIK KaFaiibl TYPAKTaHABIPY YIIIH KaXKeTTi
(bUBUKAITBIK TTPOIIECTEP/Il €CENTEY HKOHE T.0. Mocesep Il KapacThIpysI [ §].

[Mudprabik 6imiM Oepy pecypchiHa JIETeH KaKETTUIIK MHUKPO JKOHE MakpoO DJIEMEHTTEpPiH
3epTTey Ke3iHJIe KOpiHEeIl, MYH/Ja OKYIIbIFa MUKPO JKOHE MaKpO OOBEKTUIEPMEH JKYMBIC iCTEy
’KOHE oJlapipl oijay Kypangapsl Oepinyi kepek. bys TonTelH mudpiasik 6i1iM 6epy pecypchiHa
JIETeH KKETTUTIK JIOCTYPJIl OKBITY Ke31HAE KKETTI TOXKIPUOENIK Heri3fgeMeHl Taba aaMalThiH
OipKaTap YFeIMAAP/bI, TEOPHIIAp MEH 3aHIAp/bl 3ePTTEY KaXKET OOJIFaH *Karaai1a TybIHAal bl
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ExiHmni Tonka oKyImsuiap by Oenritl JaFapuiapAbl UTePY KaKETTUTIriMeH O0alIaHbICThI
Kipyl KepeK HaKThl TOHJIK XKoHE jKalambl OuliM Oepy cumarbiHaa Oomybl Kepek. IloHmik
PENpONYKTUBTI NaFAblIaplbl Urepy Ke3eHiHae uudpislk Ou1iM Oepy pecypcTapblHa JereH
KOXETTUTIK ecenTeyynepre OalIaHbICThI Karaaiaapaa TyblHAaiael. by skarmaiina mudpiabik
OimiM Oepy pecypchiH Mal1anany OKYyIIBUIapAbIH €CeNTeyaepal )KYPrizyre, olapbl TEKCEpyre
JKOHE HOTHIKEJep/ll OHJIeyre KeTeTiH yaKbIThIH KbICKapTy Tainan eriieni. CoHbIMeH KaTap, Oy
xKarnanaa mugpablk 611iM O6epy pecypcTapsl op IoH OOMBIHINA THITIK AaFbLIAPABI MBICHIKTAY
yuIiiH Kaxxet.bipkarap >xanmel 0u1iM Oepy IaFaplIapbiH, aTan alTKaHa KaJIbl Tajlaay *KoHE
CUHTE3/Iey, HDKCIEPUMEHTTI >KOCHapiiay, SKCIIEPUMEHTTIK IEpeKTepli ©HJey, aKIapaTThl
JKUHAY, PETKE KENTIpY )KoHE Tanaay JaFIbUIapblH KAIBIITACTHIPY Ke31H1e MUdPIBIK 0171iM Oepy
pecypchlHa KQXKETTLUIIK Oap.

YuriHmn Tonka OuTiMrepiepaiH IIbIFapMAaIlbUIBIK THOTET1 JaFAblIapblH KAJIBIITACTHIPY
KaXETTUTIriMeH OaiyIaHBICTHI YCHIHBICTAP Kipei, OJIap bl UTepe OTHIPHII, CTYACHTTEp 63 OeTiHIIe
1371ey apKbUIbl CyOBEKTUBTI kaHa OiniM anaael. COHBIMEH KaTap, HIBIFAPMAIIbUIBIK KOPIHICIHIH
OacTpl Oenrici-aabpIHFaH OHIMHIH KaHAIBFBL. [IbFapMambIblK KBI3METTIH a)KbIpaMac MIapThI-
TaHBIM TMPOLECIHAEC KHUBIHABIKTAPABIH O0mybl. OchUiaiiiia, MIBIFAPMAIIbUIBIK AaFAbUIAPAbI
KAJBIIITACTBIPY apHANBl TYKBIPBIMAAIFAH OKY MOCEJCIEpiH, apHaibl YHBIMIACTHIPBUTFAH
TaHBIMJIBIK KBI3METT1 KakeT eTeni. by xarnaiina uudpasik 6i1iM 6epy pecypchiHa KaXKeTTLTIK
OuriM Oepy KYHECiH OKYIIbUIAPBIH IBIFAPMAIIbIIBIK KaOLICTTePiH KaIBIITACTBIPYIBIH THIM/II
KYpaJIbIMEH KaMTaMachl3 €Ty CypaHbIChIHA OaiIaHBICTHI TYbIHAANWIbI. ATall alTKaHa, TUPPIBIK
Oisim Oepy pecypcTapbl OHTAMIAHABIPY A€M aTaIaThIH MaceeepIl Menye KaHna MyMKIHIIKTep
alryra KoJ KeTKizell, oHAa Oipkarap MyMKIH HYCKalapIblH imiHeH Oenrimi Oip TyprbIIaH €H
YTBIMJIBICHI TAHIATBIHABI [ 8].

Mudpasik OixiM Oepy pecypcTapblHBIH cana TajanTapblHa jkoHe OiTiM Oepy »KyHeciHiH
KOKETTUIIKTEpIHE COMKECTIK JopekeciH Oenriiey HU@pablK OutiM Oepy pecypcTapblHbIH
KUHAFbIHA UQPIBIK OLTiM Oepy pecypchlH eHri3yleH OypblH OostyFa THic. MyHal *KHHAKThI
KAJIBIITACTRIPY LUQPIBIK OUTIM Oepy pecypchIHBIH aBTOpJapbl opOip HUPPIBIK OuUTiM Oepy
PECYPCHIHBIH MIHJIETTI Ma3MYHIBIK CHIIATTaMAachIHIA KAPUSIANTHIH JEpeKTep/Al €cerKe aiy
HET131H/1€ KY3€ere achIpbUIyFa THIC.
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BO3MOXHOCTHU HU®POBbIX OBPA30BATEJIBHbBIX PECYPCOB
Kuszam B.3.

HUnpopmamuzayus cucmemvl 00pa3osaHusi A61sAemcs OOHUM U3 OCHOBHBIX HANPAGIEHUL
cmpame2uu pazeumus cmpamvl, max kax XXI eex — eex unghopmamusayuu cucmemvl 00paz068aHusl.
Tlosmomy Ha cecoousAUHULL OeHb AKMYATILHO 3HAHUE KOMNbIOMePAd, UHGOPMAYUOHHBIX U ANAPATNHBIX
mexnonoautl, npoepamm 3D, ecex npocpamm, npumeHsemulx Ol NPOMOMUNUPOSAHUA U
MOOeNUposaHusi, U co30aHue UHGYOPMAYUOHHOU NPOSPAMMBL C UX NPUMEHEHUEM.

KiroueBble cjioBa: mMooenb, Mooeruposanue, NPOMomunuposanue, UHiCeHepHoe 0eio.

OPPORTUNITIES OF DIGITAL EDUCATIONAL RESOURCES
B. Kizat

Informatization of the education system is one of the main directions of the country's
development strategy, since the XXI century is the century of informatization of the education
system. Therefore, today it is important to know the computer, information and hardware
technologies, 3D programs, all programs used for prototyping and modeling, and the creation of
an information program with their application.

Key words: model, modeling, prototyping, engineering.
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CATALYTIC PROPERTIES OF COPPER COMPOSITE MATERIALS IN REACTIONS
FOR THE PRODUCTION OF PHOSPHORUS COMPOUNDS

S.A. Mamanova, K.B. Sapargalieva

The article studies the oxidation reactions of yellow phosphorus in aqueous and butanol
media in the presence of heterogeneous catalysts based on acid complexes of copper (Il) and
polyvinylpyrrolidone (PVP) deposited on soot after extraction of fullerenes and aluminum oxide
after glycine-nitrate gorenje.

Key words: heterogeneous catalysts, polymer - metal complexes, polyvinylpyrrolidone
(PVP), copper (I1) salts, yellow phosphorus, oxidation reactions.

The aim of the work was to study the oxidation reactions of yellow phosphorus in aqueous
and butanol media in the presence of heterogeneous catalysts based on acid complexes of copper
(11) and polyvinylpyrrolidone (PVP) deposited on soot after extraction of fullerenes and aluminum
oxide after glycine-nitrate gorenje.

The relevance of this work is determined by the need for experimental development of
environmentally safe "chlorine-free" processes for obtaining phosphorus-containing compounds
directly from elemental phosphorus due to the insufficient development of catalytic chemistry P4.
Moreover, the absence of production facilities in Kazakhstan for the conversion of yellow
phosphorus into valuable phosphorus-containing products, despite the well-established production
of yellow phosphorus from phosphorous ore and increased requirements for environmental
protection, determine the importance of fundamental and applied research in scientific,
technological and environmental terms.

The kinetics and interconversion of organophosphorus products in the reaction of catalytic
oxidation of yellow phosphorus with oxygen in an alcohol medium in the presence of immobilized
catalysts based on Cu (Il) and Fe (111) in combination with polymers was studied in the work [1].
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Trialkyl phosphates are very valuable products in industry, the synthesis of which is
complicated by a large number of stages. The process is carried out gradually, starting with the
oxidation of yellow phosphorus P4 with molecular chlorine, then the resulting phosphorus trichloride
is further oxidized to POClIs, which is then etherified to form PO(OR)z. All the chlorine during the
entire process, spent on obtaining PCls, turns into a very difficult recyclable chlorine-containing waste.
The most favorable replacement for this toxic oxidizer is harmless and affordable oxygen. However,
the target reaction during direct oxidation of P4 with oxygen in a butanol medium in order to obtain
trialkyl phosphates is much slower than the side reaction, namely the ignition of yellow phosphorus
with the release of thick white smoke of oxides P4Og, P4O10.

The use of these homogenized catalysts makes it possible to replace toxic chlorine with
harmless oxygen and at the same time helps to suppress the side reaction of oxidation of P4 with
oxygen to phosphorus oxides. It has been established that without oxygen Cu(ll) and Fe(l11) can
act as stoichiometric oxidants of P4 to phosphorous and phosphoric acids[2].

Almost complete conversion of P4 to organic phosphates and phosphites in n-butyl alcohol
is achieved under optimal conditions, which is established by chromatography. In the presence of
copper chloride, the yield of the target reaction products is: dibutylphosphite 1- P(O)H(OCsHo)
was 16% and tributyl phosphate 2-P(O)H(OCsHg)s reached up to 84% in 90 minutes, and the
optimal process temperature is in the range of 70-800C. However, as it turned out, the catalytic
activity of iron chloride is much less than that of copper chloride. Also, a significant difference
between copper catalysts and FeClz is that in addition to products 1 and 2, butylphosphite 3-
P(O)H(OH)(OC4Hoy) is formed, the maximum yield of which reaches 9%.

The catalytic cycle is completed according to equation (1), i.e. oxidation of the reduced
forms of Mx-2 by a catalyst to MXt-1 (CuX or FeX>), as well as oxidation of Mx-1 by oxygen (2).

MXn-Z + MXn: 2MXn-1 (1)
4MXn.1+ Oz + 4HX =4MX,, +2H,0 (2)

The aim of the following work is to study the kinetics of the formation of organophosphorus (3,4)
products in the oxidation reaction of red phosphorus in alcoholic solutions of copper in anaerobic and
aerobic environments, to identify the main stages of the mechanism of this process.

Pn+0,75n02+3nROH +nHCI = nP(O)H(OR)2 +nRCI +1,5nH20 3)
Pnt+1,25n02+4nROH +nHCI = nP(O)(OR)3 +nRCI +1,5nH>0 4)

It is impossible to identify the intermediate trialkylphosphite by gas chromatography, since
it immediately passes into the main reaction products when interacting with the components of the
reaction solution[3].

This equation is the equation of a straight line (in a narrow pH range), Figure 1 where tgo
= (E1 — E2)/(pH1 — pH2) = AE/ApH = 0.059 V. Figure 1 shows the dependence of the potential of
the glass electrode on pH

EE

E,

Eqp

rH rH. rH
Figure 1. Dependence of the potential of the glass electrode on pH
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The reaction was studied by volumetric method on a thermostatic installation (Figure 2) with an
intensively shaken reactor, a non-flowing glass non-gradient thermostatic reactor of the “catalytic duck"
type, equipped with a potentiometric device and connected to a gasometric burette filled with nitrogen.

The experiments were carried out as follows. A catalyst suspension was poured into a 150
ml reactor and purged with nitrogen. The reactor and burette were heated to the temperature of the
experiment, the initial redox potential of the solution was measured. Then butanol, carbon
tetrachloride, pyridine, a solution of P4/ C7Hg were introduced into the nitrogen current and an
electric motor was turned on. During the experiment, the potential value in the reaction solution
was continuously measured, determined by the ratio of the Cu?*/Cu+ pair (¢, B) and measured by
a platinum electrode immersed in the solution relative to the calomel half-element using a pH-340
potentiometer, and then recalculated on a hydrogen scale. The temperature was maintained with
an accuracy of 0.5 °C using a thermostat U-8. After the experiment, the solution from the reactor
was drained and analyzed on a gas chromatograph[4].

a

Figure 2. Non-flowing glass gradient-free thermostatic reactor of the "duck" type
1 - a duck-type reactor, 2 - a platinum electrode paired with a saturated calomel half-element, 3 - a device
for sampling the reaction solution, 4 —a pH-121 potentiometer, 5 - a chlorocalcium tube, 6 - a
thermostated burette, 7 — a gasometer, 8 —a U15C thermostat

Results and their discussion: In this work, commercially available carbon black after extraction
of full gorenje and aluminum oxide (Al2Os) after glycine-nitrate combustion were used as carriers, which
meet all the requirements for substrates of inorganic origin. They have a large specific surface area,
thermal stability, porosity, chemical inertia and increased mechanical strength [3].

As can be seen from the data obtained, the starting materials for the substrate are
characterized by a uniformly porous surface [4]. Elemental analysis confirmed the composition of
the substrate (Al203 and soot).

This fact can be considered evidence that a stronger hydrogen bond is formed in PVP
complexes with other compounds. Valence fluctuations of the NH bond in the heterocyclic ring of
PVP in its complexes with other substances indicate the presence of a donor-acceptor bond
between the components. Moreover, reference data indicate that the absorption of N-H frequencies
usually occurs in the region of 3280 cm™, while with possible salt formation, the frequency
increases to 3385-3406 cm ™.

In the Cu?*’PVP/carrier complex, an important difference is the displacement of the peak
of 1690 cm™ to 1611-1620 cmL, presumably responsible for the absorption of the carbonyl group.
This may be due to the fact that copper interacts with the oxygen of the PVP molecule [5].

Thus, as can be seen from the presented results, different types of vibrations are observed
in the measured IR spectra of polymer complexes based on PVP (OH-group vibrations, lactam
amide group vibrations, carbon skeleton vibrations, and others). All of them make it possible to
conduct a comparative analysis of intermolecular interaction and propose the structure of polymer
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complexes [6], however, for a final conclusion on this problem, a comprehensive study of these
models by various physico-chemical methods is necessary.

The impregnation method was used to synthesize copper-polymer catalysts based on chloride,
bromide, copper (1) acetate and polyvinypyrrollidone (PVP) in an alcohol medium applied to soot
after extraction of fullerenes and aluminum oxide after glycine-nitrate gorenje. The composition of
copper-polymer complexes obtained in an alcohol medium was determined by potentiometric and
conductometric methods. Stability constants and thermodynamic characteristics of the processes of
complexation of copper (I1) salts with polymer were calculated. The obtained catalysts were tested in
yellow phosphorus oxidation reactions. The influence of the nature of the anion in the composition of
the copper acidocomplex and the concentrations of P4 and O on the reaction rate has been studied.
The key reactions are proposed and the yields of the target products are determined.
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®OCDOOP KOCBLIBICTAPBIH AJTY PEAKIUSIJIAPBIHIAFBI MBIC
KOMIO3ULIMSIBIK MATEPHUAJIIAPJBIH KATAJIMTUKAJIBIK KACUETTEP

Mamanosa C.A., Canapeanuesa K.b.

Maxkanaoa 3epmmenzen peakyusnapobiy momwi2y capbvl Gocgopovl cyibl dHcaHe OYmMaHonobl
opmaoa KamvlCybIMeH 2emepozeHOl Kamanuzamopiap He2izinoe ayuooxeuen mvic (II) owcomne
nonusunuinupponuoon (IIBI1) kenmipineen 3ananoapovl apHanean caxcy Keuin OSKCMpaKyus
@ynnepenoep dHcane antoMuHULL OKCUOT KelliH 2IUYUH-HUMPAMbl HCAHYbL KOPCEMIN2EH.

KinT ce3nep: cemepocendi kamanus, mvic (Il) ayuookeuwenoepi, nOIUSBUHUINUPPOTIUOOH,
MacvLIManoayusl, capsvl pocgop, momoiey, KUHEMUKA.

KATAJIUTUYECKUE CBOMCTBA MEJHBIX KOMITO3UIIMOHHBIX
MATEPHAJIOB B PEAKIIUSIX IOJTYUYEHUS COEIUHEHUN ®OCPOPA

Mamanosa C.A., Canapeanuesa K.b.

B cmamve uzyyenvl peakyuii OKUCIEHUsL HCENMO20 Gocopa 6 800HOU U OYMAHONLHOU
cpeoax 6 npuCymcmeuy 2emepo2eHHbX Kamaau3amopos Ha 0CHoge ayuookomniekcos meou (II) u
noausununrnuppoaudona (I1BIl), nanecénnvlx Ha cadicy nocie SKCmpakyuu yiiepeHos u oKcuo
ANOMUHUSA NOCTIE 2NIUYUH-HUMPATNHO20 20PEeHUS.

KiroueBble ciaoBa: cemepocenuvltl  kamanus, — ayuookomniekcol  meou (1),
NONUBUHUTNUPPOIUOOH, HOCUMENb, HCeAmblll hocghop, oKucieHue, KUHeMmUKa.
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HNPEAUKTUBHOE MOJAEJIUPOBAHUE COAEP KAHUA TOKCHUYHBIX
SJIEMEHTOB C HCITIOJIB30OBAHUEM MAIIIMHHOT'O OBYYEHUA

Haiizabaesa JI., bepxumbaesa A.M., Avinabex H.A.

Hannas cmamvs Hanpaenena Ha Noobop aneOPUMMO8 MAUUHHOLO 00YUeHUs OISl 60CHPUAMUSL
/IeMEHMO8 8 cocmase nouswl. Jisi 9moeo oviiu nocmaesiensvl ciedyiowue 3aoauu. 1) coop u ananusz
OGHHBIX O MUNAX MOKCUYHOCMU NOYS, 2) U3yueHue Mamemamuieckol Mooeuu MOKCUYHOCHU OJisl
OYeHKU YPOBHSL YCMOuMUeocmu, 3) NpocHO3UPOBAHUE KOHYEHMPAYU MOKCUUHBIX J/IeMEHMO8 8 HOU6aX
C UCNONL308AHUEM YembIpeX AN2OPUMMO8 MAUUHHO20 0DVYEHUSL.

B cmamve Oviiu  npomecmupoeanvl uemvipe @i2OpUMMA MAWUHHO20 O0OVYeHUst Oz
NPOCHO3UPOBAHUSL COOEPAHCAHUSL MANCENbIX Memaio8 6 nouge. Pe3ynomamvl noKazwlearom, uymo
UCNOb306AHUE  WI2OPUMMO8  MAUIUHHO20 O00VYeHUsi MNO0360/sem  OOCMUYb  bICOKOU  CMeneHu
NPOCHO3UPOBAHUSL KOHYEHMPAYULL 8DEOHbIX DNEMEHMO8 8 NOY6AX, YMO MOdicem Oblmb NONE3HO O
NPUHAMUsL PeleHUtl No YNpasienulo 0bbekmamu 3azpsizHenus. /lanbHeliuiee nosblueHue moyHoCmu
OAHHBIX U 86100P MOOEU U ATICOPUMMA MAKHCE MO2YN NOBLLCUMb MOYHOCHb NPOCHO3A.

B pesynomame npocnosuposanus ¢ ucnonvzosanuem aneopumma K-oauoicariwux cocedeti
MOYHOCMb MoOenu ObLia docmueHyma Ha yposue 68 %, a ¢ ucnonvzosanuem /lepesa pewenuii — 69 %.

Tonyuyennvle pezyromamol mocym Ovimb NOAE3HbL CHEYUATUCAM 6 00IACMU OXPAHbL
OKpydHcatoujeti cpeobl, YNPasieHus 3eMelIbHbIMU PeCYPCaMl U NPUHAUS PeUeHU.

Knwuesvle cnoea: nousa,  moOKcuuHvle — dJeMeHMbl,  CMPYKMYpd,  PecUoH,
UHMENIeKMY AIbHbLI AHATU3.

ITouBa sBNsieTCS BaXHOM OCHOBOM JUIl YEJIOBEYECKOTO pAa3BUTHUA M BBIKHMBAHMS.
JlesTenbHOCTh 4YeJIOBeKa 3HAYMTENIIbHO M3MEHMJIA CTPYKTYpY U (GYHKIHOHUPOBAHUE
ITOYBEHHBIX NUIIEBBIX CETEN U3-3a pa3pyLICHUs U BBIJEICHUSA BPEAHBIX BEIIECTB, YTO CO3/1AET
pacTyiyo yrpos3y s 310poBbs NO4Bbl. OJHAKO OrpPOMHAs CJIOXKHOCTbH IIOYBBI 3aMeUIMIIA
TEMIIbl U3YUYEHUS IOYBEHHOW 3KOJIOTUH.

BoznelictBue Ha mnpupojy CTajgo TJ00aTbHBIM B CBSI3U C HHAYCTPHAIbHO-
WHHOBAIlMOHHBIM PAa3BUTHEM BO BCEM MHpPE, MNPUBOMASIIUM K 3arpsi3HEHUIO OrPOMHBIX
tepputopuil cymu. OnHON M3 TakuX HpoOJieM B HAcTOAILIee BpeMs SBISETCSA 3arpsA3HEHHE
noyBbl. (OcoO0EHHO ONacHO 3arpsi3HEHUE IMO0YBbI, OCOOEHHO CTOMKMMHM TOKCHUYHBIMU
KOMIIOHEHTaMH, TaKUMH Kak Tspkensle MeTaiuibl (TM). 3arpssHsaercs caMblil BEpXHUHN, caMblid
TUIOJOPOIHBIM CJIOW MOYBBI, HA €T0 MMOBEPXHOCTh OCEAI0OT Ta30MblIeBbIE BEIOPOCKHI. B mouBe
pa3IMYHbIE COEJUHEHHUsI NPEBPAIIAlOTCS B XUMHUYECKHM HMHEPTHBIE, MaJOTOKCHYHBIE H
MaJIOJTIOCTYITHBIE JUISI PACTEHHM NPOAYKTHI, & TAKXKE TOKCUYHBIE XUMHYECKUE COCINHEHUS 32
CYET UX PACTBOPEHMS B KUCIBIX WJIM LIETOYHBIX cpenax [1].

SBNASICH OCHOBHBIM NMPUPOIHBIM PECYPCOM, MOYBA CIYKUT OUOJIOTHUECKON OCHOBOM
BBDKHMBaHUs 4yesoBeka. OIHaKo cyliecTByeT 0oJjiee BHICOKAsk BEPOSITHOCTD 3arpsi3HEHUS 3eMIIU
TSDKEJIBIMH METAJUIAMU 10 MEpE YBEIMYEHUs AaKTUBHOCTH 4YeJIoBeKa. B To BpeMs Kak
MPOMBIIIIEHHOCTh U CEJIBCKOE XO03MCTBO HEOOXOIUMBI ISl OBICTPOTO 3KOHOMHUYECKOIO
pocTa, 3arps3HEHUE MOYBBI TSXKEIBIMU METAJUIaMH TAaK)XKE YBEJIMYHUIOCH M3-3a WHTEHCHUBHOU
IIPOMBIIIJIEHHON M CEJIbCKOXO3SMCTBEHHON AEATENbHOCTU. ECIM MO3BOJMTH KOMIOHEHTAaM
TSDKEJIBIX METaJUIOB HAaKaIlJIMBAaThCA C TEYEHHEM BPEMEHH, SKOJOTMYEeCKOM cucreme OyaeT
HaHeceH cepbe3Hblil ymiepO. Ilumesas menouka Takke MPUBENET K HAKOIUJICHHIO TSAKEJBIX
METAJVIOB B OpPraHMW3ME€ 4YEJIOBEKa, UYTO YIrpOXkKaeT 3/J0pOBbI0 4eaoBeKa. Tema 3arps3HeHusd
TSOKEIBIMA METaJUIAaMH OOCYXKIAeTCsi B CBSI3U C PA3BUTHEM HIPOMBIIIJICHHOCTH U POCTOM
ropoaos [2].
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CauHer siBnsieTcs Hanbojee MPUOPUTETHBIM 3arpsi3HuTeneM B Boctounom Kazaxcrane;
TM | kiacca OmacHOCTH C BBICOKOW TOKCHYHOCTBbIO, MYTareHHbIM U KaHIEPOT€HHBIM
JEHUCTBUEM U CIOCOOHOCTBIO K OMOAKKYMYIISIIIUHM SIBJISIETCS BKJIAJOM MHKPO3JIEMEHTOB, HO
MOCKOJIbKY 3arpsi3HEHHE MMOYBbI CBUHIIOM SIBJISETCS JIIUTEIBHBIM C IEPUOOM MOJIypacnaja oT
740 no 5900 ner, uMeeT BaKHOE 3HAYEHUE ISl U3YUEHHUSI IOTJIOTUTENbHBIX CBOMCTB IOYBBHI, a
TaKKe DKOJOTUUECKOTO 3J0pOBbs IOYBEHHOro MmokpoBa. Kpome Toro, HeoOXoauMo
pa3paboTaTh pa3auYHbIC METOJbI JJIsI YMEHBIICHHUS WU TOJHON JIMKBUIAIMK MOCIEACTBUN
3arpsizHeHus [3].

N3ydeHne NOTIOTUTENBHBIX CBOWCTB MOYB HPU PAa3HOM YPOBHE aHTPOIOTEHHOTO
BO3/ICIICTBUS SABJISETCS CEPbEe3HOM 3aaueii TOUBEHHOM 3KOJIOTUH, BaXKHON KaK B HAYYHOM, TaK
U B IPaKTUYECKOM OTHomIeHUH. lIpomecchl moriomieHus SBISAIOTCS OJHUM U3 HauOoiee
BAKHBIX IPOLIECCOB, KOHTPOJMPYIOIIUX MUTPALUI0 MHKPOAJIEMEHTOB B CHCTEME IOYBa-
pactenue. Pemas Ty 3amaqy, Ternepb MOKHO OLICHMBATh M IMPOTHO3HPOBATH HKOJIOTHIECKOE
3I0pOBbE MOYBEHHOT'O MOKPOBa U (JOPMUPOBATH MOJUTUKY, KOTOPAs MO3BOJUT CHUZUTH HIIH
MOJHOCTHIO UCKIIIOYUTh BPEHOE BO3/ICUCTBHE 3arPsI3HEHUS HA dKOcucTemy [4].

[Tonnmanue B3aMMOJEHUCTBUS HAI3€MHBIX M MOA3EMHBIX CHCTEM HEOOXOIUMO IS
pPalMOHAIBHOTO WCIIOJNB30BAHUSI MOYBEHHBIX PECYpPCOB, YTO CTAJO OJHOW M3 HEHTPAIbHBIX
npoOJieM MOYBEHHOW KOJIOTHU U CMEXHBIX oOnacTell. BOIbIIMHCTBO yUEHBIX CUMTAIOT, YTO
o Mepe pocTta ypOaHU3aLMHU JOJIS MOTEPh OT M3MEHEHUsA KiuMMmaTra CHHxaercs [5-6]. B
pe3yabTare MOCTPaJaroT CTPaHbl, SKOHOMHKA KOTOPBIX BO MHOTOM 3aBUCUT OT CEJIbCKOTO
xo03siicTBa. DKoHOMHKa KazaxcraHa, mo-mpexHeMy HMeEIas WHAYCTPUAIbHO-arpapHyko
HAIMPaBJICHHOCTh C OONBIION CTAOMIM3HUPYIOIIEH pONBI0 CBHIPHEBOM  COCTABISIONICH,
MPOJOJKAET HCIBITHIBATh 3HAYUTEIBHOE BIHMSHUE COCTOSHHUS arpapHoro cekropa. XoTs
Oonbplias YacTh TMPOU3BOJACTBA 3€pHA B peClnyOJIuMKe pacrojokeHa B  OMACHOM
CEJIbCKOXO035IMCTBEHHOM 30HEe Ha ceBepe Kaszaxcrana, B CTpaHe JOCTATOYHO 3€pHA M APYTHX
NPOAYKTOB nJig obOecredeHUs COOCTBEHHBIX HYXKJ, a TakKKe 3€pHO SBISIETCS BaKHBIM
HKCIOPTHBIM TOBapoM. CelbCKOe X035 UCTBO pecyOIMKN 00€CTIeYnBaET €€ CTPATETHYECKYIO
IPOJ0BOJILCTBEHHYIO Oe30macHoCTh [7-8].

N3ydyenne o0coOCHHOCTEH BIMSHUS TOKCHUYHBIX JJEMEHTOB Ha OHOJOTHYECKHE
MIPOIIECCHI B TOYBE U MEXAaHU3MOB YCTOWYHMBOCTH PACTEHUM K HUM SIBJISIETCS HAYYHON OCHOBOM
JUIS pa3pabOTKM TEXHOJIOTHU TPEAOTBPAIICHUS HETaTUBHBIX TIOCJICJCTBHI 3arps3HCHUS U
METOJIOB TPOTHO3HPOBAHUS HKOJOTHMYECKOTO pHUCKA. AKTYaJdbHOCTH pa3pabOTKH aHaIH3a
BO3JIEHCTBHS U MOCJIEICTBUI TOKCHYHBIX DJIEMEHTOB B MTOYBE Ha 3JI0POBBE YEIOBEKA CBj3aHa
C HaKOIUICHHEM MHOTOUYHCICHHBIX OJKCIEPUMEHTAIbHBIX MAaTepHalloB MO COACPKAHHUIO
TSDKENBIX METAJUIOB, MECTUIIUIOB, HEPTH U JPYTUX TOKCUUYHBIX DJIEMEHTOB B MouyBe/Boje. B
CBSI3M C OTHM pE3yJbTaThl MCCJICAOBAaHWUN W BHEAPCHUS WH(GOPMAIMOHHBIX TEXHOJIOTHUH B
HKOJIOTHIO, KaK TPUOPUTETHOE HATIPaBJIEHUE, TO3BOJISIIOT OCYIIECTBISATh ONEPAaTUBHBIN 0OMEH
uH(popManuei B r100aIbHOM U JIOKAIBHOM MacliTade ¢ MUHUMAJIbHBIMU 3aTpaTaMH CPEJICTB,
TPYAOBBIX PECYpPCOB M C MaKCHUMAJIbHBIMH MOKAa3aTENIMH JOCTOBEPHOCTH. , TOYHOCTh H
00BEKTUBHOCTH, HaIIpaBJIeHHBIEC Ha 3(()EKTHBHOE MPEIOTBPAICHUE HETaTUBHBIX U3MEHEHUI
B IPUPOAHOM cpene [9].

Ha ocHOBaHWM W3yYeHHBIX MaTepUAIIOB ObUIa TIOCTaBJIIEHA IIeNb HACTOSIIETO
uccienoanus. llenb wuccrnenoBaHuss — BBIOOP aNTOPUTMOB MAIIMHHOTO OOYYeHHUS st
BBISIBJICHHSI TOKCHYIHBIX 3JICMEHTOB B COCTaBE TTOYBHI.

J71s TOCTHKEHMSI TIOCTaBJICHHOM 11eTTH ObLTH OTpeAeNIeHbI CIEIYIOINE 3a/1a4H:

1) C6op u aHaaM3 JaHHBIX O TUIIAX TOKCUYHOCTH MOYBBI;

2) M3yunTh MaTeMaTHYECKYO MOJICIIb TOKCHYHOCTH MTOYBBI JIJISl OLICHKU YPOBHSI 3arPSI3HCHHUS;

3) IIporHo3upoBaTh KOHIEHTPALMK TOKCHYHBIX 3JICMEHTOB B TOYBaX C IMOMOIIbIO
YeThIPEX aITOPUTMOB MAITMHHOTO O0yUeHUSI.

Memooonozus ucciredosanus u ucxooHvie OanHble., ODHAM U3 HaMOOJIee Ba)KHBIX
KOMIIOHCHTOB JIFOOOH 3agauyd 1O HayKe O JaHHBIX WM aHalu3y JaHHBIX SBISETCS
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uccienoBaTeabCckuil ananu3 1aiHelx (EDA). B pesynbraTe Mbl Jiydille TOHUMAaeM Hallld JaHHbIE
U MOKEM PAaCKpbhIBaTh paHee HeM3BECTHBIC KOHIIENIINH. J[J1s aHaTn3a UCIIOIb30BAUCH ATOPUTMbI
MaIIMHHOTO 00yUYeHUSI.

Cratuctuyeckas uHpopMaius moiaydeHa ¢ oduiuansHoro cairta https://stat.gov.kz
(pucynok 1). IlpenBapurenpHast 00paOoTka HEOOXOAMMA [UIsl TIOATOTOBKH JAaHHBIX K
UCIIOJIb30BaHUI0. BoceMb mapameTpoB HaOopa JaHHBIX SBJISIFOTCS KaTErOPHAIbHBIMU JTAaHHBIMH.
Merto161 IpeoOpa3oBaHus AUCKPETHBIX JaHHBIX B IPOCTOM YUCIOBOM MACCHUB JOCTYITHBI B MOJTYJIC
Scikit -learn (Python). Kpome Toro, oH mpeaoctaBisieT MOJACIIH, KOTOPbIE pa3Ae/IsaioT JaHHbIE Ha
HaOOPBI TAHHBIX JUIsE 00YYEHUS U TECTHPOBAHMSL.

Concentration Chromium{Cr} Cuprum{Cu) Niccolum({Ni} Flumbum{Pb} Zincum(Zn) Cadmium{Cd} Arsenicum(As) Hydrargyrum{Hg)

count 185.000000 185.000000  198.000000  198.000000  199.000000 193.000000  183.000000 132.000000 199.000000

mean 0.733668 59352200 32.003%60 26990150 34520407 69.531787 0.235850 754791 0.052979
std 0.443135 12402173 25.316437 7.004984 18.659070  41.453070 0.126714 1.504355 0.054281
min 0.000000 31.600000  14.600000 12300000 11.400000  29.400000 0.033280 3.850400 0.006700
26% 0.000000 o1.769889  18.630000  23.500000 26.700001  53.500002 0.135500 6.701100 0.024200
50% 1.000000 60.230000  23.200001 26.660000 3544444 £1.400002 0.220000 7.710000 0.031200
75% 1.000000 66.600003  31.800000  29.650001 33470466 71.144563 0.335000 8.711650 0.066573
max 1.000000 108.089908 193.299984 74500088  105.600007 420.200000 0.870000 20.450000 0.354000

Pucynok 1. UcxonHbie naHHbIC

[Tyrem conmocTaBieHHs] KOJTUYECTBA 3arPSI3HAIOIINX U JPYTHX BEIIECTB B UCCIIEAYEMBIX
moyBax ¢ UX (POHOBHIMH YPOBHSIMH, C OJHOW CTOPOHBI, U UX MPEACIBHO JOMYyCTHMBIMU
ypoBuamu (ITK), ¢ npyroif, mpoBoauiach oreHka 3arpsi3HeHus mouB. Kpome Toro, mon
(GOHOM YacTO TOHHMAIOT HAJMYHE XUMHUYECKHX JJIEMEHTOB W COCIWHEHUWH B IOYBax,
PacnoyioKEHHBIX JIOCTaTOYHO JaleKO OT HMCTOYHUKOB 3arpsA3HeHus. UToObl ompenenuTh
KOHIIEHTPAIMIO TSDKEJIBIX METANIOB B TI0YBE, MHOTHE HCCIIEeNI0BaTeIN O0BeIUHIIH
CHEKTpalbHbIE IaHHbIE C METOAaMH MAITMHHOTO O0y4€HHUsI, TAKUMHU KaK BEKTOpHasi perpeccus,
uckyccrBeHHble HelpoHHble cetu (MHC) u cnyuwaiinsiii nec. C 0qHON CTOPOHBI, BbICOKas
Pa3MepHOCTb ¥ U30BITOYHOCTh CIIEKTPAIbHBIX JAHHBIX JUIS OMpPEAEICHHs 3arpsi3HEHUs TOYBBI
TSOKEJTBIMA METaJNIaMH CYIIECTBEHHO BJIHMSET Ha TOYHOCTh M YCTOMYMBOCTH MOJENN OLICHKH.
B pe3ynpTare MHOTHE yu€HbIE HCIOJIB3YIOT METO bl CTATUCTUYECKOTO aHATN3a JIJIs BBISIBIICHUS
COOTBETCTBYIOIINX XapaKTEPUCTUUYECKUX MOJIOC JIJIS PAa3IMYHBIX TSXKeNbIX MeTaios [10-11].

Kospdunuent xoppensiuuu WA KOppessiiuus — 3TO pe3yiabTUPYIOLlee 3HaUYCHHE
KOBapualuyl JBYX CIy4alHBIX BEJIHWYWH, JCIICHHOE Ha TIPOU3BEACHHE CTaHIaPTHBIX
OTKJIOHEHUH Cly4yalHBIX BENWYMH. B3auMOCBSI3b MeEXIy KOBapuUalMsIMH, CTaHJIAPTHBIMU
OTKJIOHEHUSIMH U KOPPEJSIUIMU MOKHO YBUJIETh B CIICTYIONIEM BBIPQKCHHUH TSI KOPPEISAIIHA
noxonaHoctei nns nepemeHHbx XpoMm (Cr), Meas (Cu), Hukkonym (Ni), Ceunen (Pb), {uak
(Zn) , xanmuit (Cd), mpimbsik (As), pryts (Hg) u xoHuentpauus. BeaudnmHsl HOpMaTHBOB
3arpsi3HEHMs] MOYBbI HAXOMAATCS B NPSIMON 3aBUCUMOCTH OT YCTAHOBJIEHHBIX HOPMAaTHBOB
KadyecTBa BOJABI M BO3JyXa. OJTO OOBACHSETCA TeM, 4YTO HauOojiee OMacHbIEe BeIllecTBa
NPOHUKAIOT B TMOYBY JMIIb B HEOOJBIIMX KOJIMYECTBAX UM 4YacTO CBSI3aHBl C
KOHTAKTHPOBABIIMMU C MOYBON cyOCTpaTaMu, B TOM 4Huclie ¢ BOJAOWH M Bo3nyxoMm. [loaTomy
npHu pa3paboTKe HOPMATHUBOB, CBS3AHHBIX C 3arpsA3HEHHEM IOYBBI, HEOOXOAMMO YUYHMTHIBATH
YCTaHOBJICHHBIE HOPMBI Ka4€CTBA BOJbI U BO3/lyXa.
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Pucynok 2. Koppensiiusg Mexy nepeMeHHbIMH

[Tepemennsie xpom (Cr) u HuKeNb (Ni) uMeroT koppensuuto 82%, 4To ABISETCS OTIUYHON
koppemsiiueit. Koppensimus -19%, unan nonHas oTpuIaTenbHas KOppessius, oOecreuynBaeTcs
takuMu (akropamu, kak Cuprum (Cu) u Niccolum (Ni). D10 03HauaeT, 4TO U3SMEHEHUE OJTHOTO
3HAYCHHS BBI3BIBACT M3MEHEHHE JPYroro, MPsiMO MPOTHBOMOJIOKHOE MPOIIOPIUOHATHPHOMY €ro
cpennemy 3Hadenuro [12].

Meron Pairplot mo3Bonsier MoJIb30BAaTENIIM BU3YaJIM3UPOBaTh MAPHYIO MAaTpHILy, B
KOTOPOH Ka)kJblii YHCIIOBOM 3JIEMEHT B HaOOpe JaHHBIX OTOOpa)kaeTcs BIOJIb OCH X U OCU Y B
dbopmare «CcTONOEI] 32 CTOIOIIOM» WIIH «CTpOKa 3a CTpokoi». Ha puc. 3-4 mokazaHsl monapHbIe
OTHOILIEHMS U Tpa(UK pacrpeeneHus, WUTIOCTPUPYIOLIHNHA pacipeesieHe 3HaYeHUH.
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Pucynok 4 . IlapHsrii rpaduk epeMeHHBIX

ABTops! [13] mumyT o 3arpsA3HEHUH MOYBHI BHIOpOCAMU IIAXT, M Ja)Ke MOCIE 3aKPBITUS
IIaXT PUCK 3arpsi3HEHUs MOYBBI U Bo3Ayxa coxpaHsercs. [IoTeHIManbHO TOKCHYHBIE 3JI€MEHTHI
(ITTD) mnpencraBisiOT CEPbE3HYID OMACHOCTb JJIsi 3/I0POBbSl 4YeJIOBeKa. ABTOpPHI ypOBHEH
HCCIEAYIOT METOJ0JIOTMYECKME OCHOBBI ONTUMU3aMK porro3a [1TO B mousax.
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[Ipu pa3paboTke BO3MOMKHBIX MYTEH BOCCTAHOBIICHHUS 3arpsS3HCHHBIX 3€MENb BaKHO
OTIpEeeNIUTh MPOCTPAHCTBEHHOE pacIipe/iesieHHe MOTEHIUAIbHO TOKCUYHBIX 31emMeHToB (I1TD).
Opnnoli u3 mpo6ieM rporHo3upoBanust [1TD siBisieTcst BBICOKasi TPOCTPAHCTBEHHAS H3MEHYUBOCTh
U MHOXECTBEHHOCTh HCTOYHUKOB 3arps3HEHHs. ABTOpPHl HUCCIEAYIOT MOJEIUPOBAHUE
npocTpaHCcTBeHHOro pacnpenenenuss OTD B mouBax [14] ¢ ucnosib30BaHUEM aJITOPUTMOB
MaIIuHHOTO O0YyYCHHUS.

ABtopel [15] wuccienoBany yBEIMYEHHWE KOHIICHTPALMM TMOTEHUHUAIBHO TOKCHYHBIX
anemeHnToB (IITD) B cenbckoxo3siicTBEHHBIX MOYBax. VccienoBarenu CpaBHIIN aHCAMOJIEBYIO
MOJIeTh C KaXKIBIM M3 METOJIOB KAIMOPOBKH C TOYKU 3PEHHUS TOYHOCTH MPOTHO3HPOBAHHS
COJIepKaHUs MBIIIbSKA B IOJIEBBIX YCIOBUSX.

Oxcnepumenmanvras cekyus. CTaTUCTUYECKUNM aHAIW3 JAHHBIX OBLIT BBIIIOJHEH C
HCIIOJIb30BAaHUEM MAIIMHHOTO OOy4eHUs. bBbUIM NpOTECTUPOBAHBI UETHIpE alrOpUTMa
MaIlIMHHOTO OOYyYEeHHUs: JIOTUCTHYECKAsi perpeccusi, 1epeBo peIIeHu, ciuydailHbiil gec u K
onmxkaitmux coceneir. B nemom anropurmel Random Forests u K 6nmkaiiimmx cocenet nanu
HaWJIydIIne pe3yabTaThl B Iporuo3upoBannu koHenrpamui Cr, Cu, Ni, Pb, Zn, Cd, As u
Hg mno cpaBHEeHHIO C JpyrMMU MPOTECTHPOBAHHBIMH MOJACISMH. MeTomo0orus,
MpeJCTaBICHHAs B JTOM HCCIIEIOBAaHUM, OOCCIIEUMBACT aJbTCPHATUBY ISl OBICTPOTO H
HEJIOPOTOro MPOTHO3UPOBAHMUS KOHIICHTPALMIl TOKCHYHBIX 3JIEMEHTOB B IOYBE, a TaKke
3O PEeKTUBHBII W HSKOHOMHUYHBIH CIMOCO0 MOHHTOPHWHTA MOTCHIIMAIBHO 3arps3HCHHBIX
Y4aCTKOB M MOJYYEHHS STAJOHHBIX 3HAUYCHHUI KauecTBa MOYBBHI.

N3y4nB MaTpHIly IMyTaHHIIBI, MBI MOYKEM HCITOJIB30BATh SKCIIOPTUPOBAHHYIO MOJIENb IS
MIPOTHO3MPOBAHUS HOBBIX JAHHBIX M PE3yabTaTOB. Marpuila MyTaHUIbl HCIOIb30BAIACH IS
OIICHKH 3(PPEKTUBHOCTH KIIACCU(PUKATOPOB, UCIIOIH3YyEMBIX MTOCIIC KIaCCH(PUKAIUH.

Kak mnokazanHo Ha pucyHke 4, 3HaueHUs JJs KIacCU(PHUKATOPOB JIOTUCTUYECKOU
perpeccuu M CIy4alHOro Jieca COBMAJU B aHAIM3€, U PE3yIbTAaThl MPOTHO3ZUPOBAHUS JIepeBa
pelnIeHui TPOIEeMOHCTPUPOBATU TOYHOCTh MOIeNIH 69 TPOLIEHTOB, B TO BPeMs KaK pe3ylbTaThl
nporHo3a K Onmmwxkailmmx coceieil mpoAEMOHCTPUPOBATN TOYHOCTh MOJENU 68 MpPOIEHTOB.
(Pucynox 5).

Logistic Regression

Decision Tree

Model

Random Forest

KNeighbours

0.0 01 02 03 04 05 06 07
Accuracy _score

Pucynok 5. Pe3ynbrar TMHEHHON perpeccuy U MPOrHO3UpPyEMbIE 3HAUEHUS

JlanpHeiimee ucnoabp30BaHue rpada 00beAMHEHNS TO3BOJISIET MTOHATH CBSA3b MEXKIY ABYMS
NEpEeMEHHbIMH, B HameMm ciaydae Mmexay XpomoM (Cr) u KoHIEHTpamued, Mo oOmemy
koa(durmenty (puc. 6), a TaKKe HHANBUIYATLHOE pacTpeIelICHUE KaXKI0W IIEPEMEHHOM.
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Pucynok 6. O0muii k03 PHUIMEHT KOHIIEHTPAITUH.

B wmenom Obutm mpencTaBiIeHbl OCHOBHBIE METOJBI cOOpa M aHalM3a JaHHBIX O
ToKcHYHOCTH. IIpencraBieHsl pe3ynbTaThl MCHONIb30BAaHUS YETHIPEX aITOPUTMOB MAIIMHHOIO
00y4eHHUs 11 IPOTHO3UPOBAHUS KOHLIEHTPALMH TSKEIbIX METAJIJIOB B TIOYBE .

Pe3ynprarel Hameld MOAENM MPOrHO3UPOBAHMS JIEPEBA PELICHUN IPOJEMOHCTPUPOBAIN
TOYHOCTh 69%, B TO BpeMs Kak MOAENb MporaozupoBanus K Omkalmmx coceael mokasasna
TO4YHOCTh 68%. VccnemoBaHue moka3ano, 4TO METOAbl MAIIMHHOTO OOYy4YeHMs, TaKhe Kak
JIOTHCTUYECKAasl Perpeccust U CIydaiHbli jiec, SBIsoTCs Haubonee 3pGeKTUBHBIMU alrOpUTMaMH
aHaJIn3a 3arpsi3HEHUs IOYBBI.

Pe3ynbpTaThl MOKa3bIBAIOT, YTO MCIIOJIB30BAHUE AITOPUTMOB MAIIMHHOTO O0YYEHUS MOXKET
o0ecneunTh MakCUMalbHOE MPECKa3aHUe KOHIEHTPAIMil 3J1EMEHTOB B IOYBE U MOXKET OBIThH
II0JIE3HO NIPU MPUHATUH PEUIEHUH O 3arps3HEHHBIX 3eMJISIX. B 11€510M pe3ynbpTaTsl HCCIeI0BaHUS
SIBJIIOTCSI BAKHBIM BKJIAJIOM B pa3pabOTKy METO/0B aHaJIW3a U MPOTHO3UPOBAHUS 3arps3HEHUS
OKpY>KaroIel cpeibl U MOTYT OBITh ITOJIE3HBI ISl HCCIIEIOBAHUI B 00J1aCTH OXPaHbl OKpYXKarolei
Cpelibl, YIIpaBJICHUsI 3eMeJIbHBIMHU peCcypcamMy U MPUHSITHS pEIIeHUH 0 cOOpe MOYBHI.
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MAIINHAJBIK OKBITY bl HAHJAJAHY APKBLIbI YJIBI QJIEMEHTTEP
MA3MYHbBIH BOJI/KAMABIK MOJAEJIBAEY

Haiizabaesa JI., bepximbaesa A.M., Aiinabex H.O.

Byn makana monvipax, kypamvinoagvl s1emenmmepoi KaOblioay yulin MAWUHALbIK OKbLINY
aneopummoepin manoayza oOazeimmanean. Ocvl maxcamma Keneci MinOemmep KOUbL1ObL:
1) monwipakmoly yolmmulibl2blHbly Mypaepi OOUbIHUA MATIMEMmepOi HCUHAY HCIOHE MAN0Ay;,
2) me3imoinik OeHeellin Oazanay yuwiH yblMMbLIbIKMbIY MAMEMAMUKAIblK MOOeIiH 3epmmey;
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3) MawuHanvlK OKbIMyOblYy MOPM aI2OPUMMI APKbLIbL MONLIPAKMARbL Vbl deMenmmepoin
KOHYEeHMpayuscolt 00J1cay.

Maxanaoa monvipakmagvl ayelp Memanoapovly KYpamvlH OOIHcay YuliH MAUUHATLIK
OKbIMYObly Mepm aneopummi colnanean. Hamuoicenep mawunanvix oKkbimy aneopummoepin nauoanamy
MONBIPAKMAabl 3UAHObL dNeMeHMMePOily KOHYEHMPAYUACHIH OONHCAYObIH HCOAPbI OIpedicecitHe Kol
JcemKizyee MyMKIHOIK bepeminin kopcemeoi, Ol Y4aACKeHiH TACManybiH bacKapy OotblHuaA weuimoep
KaobvLioay yuiin nauoanst 6onyvt mymxin. Conoaii-ax, depexmepoiy 0an0icin 00aH api HCaAKCapmy HcoHe
MOOelb MeH aneopummol manoay 0oxcay 021012iH HcaKcapma anaobl.

K-Nearest Neighbors kepwinec aneopummin KOaOaHy apKblivl 00HCAY HIMUdNICECIHOe
M0o0envoiy 0andici 68% oeneetiinode, an Decision Tree konoanyoa 69% 0an0ikke KO dHcemKizinoi.

Anvinean nHamuoicenep KOpuiazan Opmanvl KOpeay, dHcepee OPHANACMbIPY JHCIHE uleulim
Kabwlioay canacblHoazbl Mamanoapaa natoansl O01ybl MYMKIH.

KinT ce3nep: monvipak, yivl snemenmmep, KYpoliviM, AUMAK, UHMELIEKMYAI0bl MAl0d).

PREDICTIVE MODELING OF THE CONTENT OF TOXIC ELEMENTS USING
MACHINE LEARNING

L. Naizabayeva, A.M. Berkimbayeva, N.A. Ainabek

This article is aimed at selecting machine learning algorithms for perceiving elements in soil
composition. To this end, the following tasks were set: 1) collecting and analyzing data on soil toxicity
types; 2) studying the mathematical model of toxicity for assessing the level of sustainability; 3)
predicting concentrations of toxic elements in soils using four machine learning algorithms.

Four machine learning algorithms were tested in the article to predict the content of heavy
metals in the soil. The results show that the use of machine learning algorithms allows achieving
a high degree of prediction of concentrations of harmful elements in soils, which can be useful for
making decisions on managing pollution sites. Further improvement of data accuracy and
selection of the model and algorithm can also increase the accuracy of prediction.

As a result of forecasting using the K-Nearest Neighbors algorithm, the model accuracy
was achieved at the level of 68%, and with the use of the Decision Tree - 69% accuracy.

The obtained results can be useful for specialists in environmental protection, land
resource management, and decision-making.

Key words: soil, toxic elements, structure, region, intellectual analysis.

©0X 004.422 10.53355/ZHU.2023.107.2.020

I'PAOUKAJIBIK MOAEJIBAEY IIVIAT®OPMAJIAPBI HET'T3IHAE BAHK AFbIHBIH
BACKAPY YIIIH BU3HEC-ITPOLUECTEPIAI 3EPTTEY KOHE MOJIEJIBJIEY

Hauizabaesa JI., Kaioaposa K., Tenoman A., Typxen I’

Maxkananviy maxcamol busHec-npoyecmepoi backapyea apHaiau Hcaya aknapammoly
MEXHOI02UANAPObL KOLOAHA OMBIPBIN KICINOPLIHOAPObIH IKOHOMUKATBIK MICENeNIePiH Weuly YIUiH
KOMMePYUSAIbIK OAHKMIY KeueHOl Ou3Hec MOoOenin YcbliHy 00oabin madwvliadsl. busnec modenvoey
JHCYUeCiH aHblKmay JHCoHe Hezizel YebiMOapblH Kepcemy, 2papuranvlk mooenvoey Yiciniepi
CUNAmMmMay MHcoHe CAalblCmbulpy, [WKI JHCoHe CblpMKbl Oonimuienep apacblHOagbl aKnapam
ABIHOAPBIHBIY 63aPA KAMIHACHIH MOOENb0e)y MIiHOemmepi OpbIHOANObI.

banxmep men kaparcol yiivimoapuinbiy busHec-npoyecmepin mooenvoeyze apHanzan Business
Process Model and Notation (BPMN.io) 2.0 owcone Camunda naamgpopmanapol 3epmmenoi.
Yilbimnvly canacel mMen muimoiniein apmmulpy OusHec-npoyecmepoi asmomMammanobipy apKblibl
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acyzeee acmul. busmec-npoyecmepdi modenvoey dicane aBMOMAMMAHObIPY aApPKblIbl  OU3HeC-
onepayusnapobly MmuiMoiniei  apmmol, KOPHNOPAMuemix OAKbLIay MeH YIIeCmipy Hcoioapbl
Kammamacwlz eminodi. 3epmmey namuoicenepi pagukaivly Mooenboeyoi KoIOaHy HcaHe onapobl
natoanaHyobly apmulKUbLILIKMAPbL Kopcemy 001bin madwbLiaobl.

Kinr ce3nep: d6anxmepoi 6ackapy oicyiieci, 6usnec npoyeccmepoi a8momammanowvlpy,
aknapam agviHoapbl, epaguKranvik Mooeiboey niamgopmacel.

Bocekenectik opraga KoCIMOpPBIHAAPABIH OacKapy >KYMECIHIH THIMIUITIH apTThIpyFa
KOMEKTECETiH ’KaHa Kypaiaap MeH ofiicTep KaxkeT eriieni. Cebebdi KocimophlH KbI3METIHIH THIMIUTIT
KOl JKaF/[ai/1a OHbIH OU3HEC-TIPOIIECTEPIHIH THIMAUTITIHE OalTaHbICThI ekeHl Oenrimi [1].

Kazipri yakpITTa KOMMEpPUUMSUIBIK OaHKTEp camajibl ecy Ke3eHIH OacraH Keuripyne.
Hereamen, KazakcTaHHbIH OaHK KYHECIHJIE o1 JIe caHayJbl KUBIHIBIKTAp Oap, ojJapabiH Oipasbl
HAPBIKTHIK SKOHOMHKaFa KOIIyMEH OaillIaHbICThI. BaHK CEKTOPBIHIaFbl OM3HEC-TEXHOIOTUSIIAPIbI
YIBIMIACTBIPYABIH KONTEreH jKaHa TocUiaepi Ka3ipri TaHaa ipi O6areic OaHKTEpiHAE ChIHAKTaH
OTKEH, OipaK imKi HapbhIKTa JKETKUTIKTI Typae 3eprrenmereH [2]. Kocimopsiamap imki OmsHec-
MPOLECTEPIH KOPILAFaH OpTaFa YKOHE TYTHIHYIIBUIAPABIH KaXETTUTIKTepiHEe COWKec TaMbITyFa,
Oeifimzieyre epeKIne Hazap aynapysl Kepek. JKorapeina alTeuFaHIap OYJI MOCEIeHi 3epTTeYaiH
©3CKTI1 )KOHE OPBIHJIbI CKEHIH KOPCETE 1.

baHk omnepanusuiapblHBIH KYPACTUIIriH, Ka3aKCTaHIBIK KOMMEPIUSUIBIK OAaHKTEp YIIiH
HAKThI Kap>KbUIBIK-DPKOHOMUKAJIBIK JKaFIai bl xkoHe 0acka Jia ocep eTyuli ¢pakTopiaap/sl, COHIAN-
aK COHFBI KE3JIeT1 QJIEMIIIK Kap Kbl JaFIapbIChIH €CKEPCEK, KOMMEPIUSIIBIK OaHKTEpIiH OU3HEC-
MoJeINbliepi Maceneci OaHKTIK yAepicTeri MaHbI3bl Moceleaep i Oipi OOMbIT TaOBLIATHIHBI
aHblK.  benrimi Oip OaHKTIK OM3HeC YATICIH KoigaHy OaHK OacUIBUIBIFBIHBIH YKiMiMEH
aHbIKTaNaAbl. byl eKinmaik e3 Ke3eriHae KOMMEPIUSUIBIK OaHKTIH TOyeKelre jkKoHe OacKapyra
OeriiMuirine OalIaHbBICTHI [3].

3epTTey KYMBICHI OapbIChIH/IA, aTaJFaH IKOHOMUKAJBIK MaceseNep/ii ey yIiliH Ou3Hec-
nporecTepai 0acKapyIblH aHa TEXHOJIOTHSUIAPBIH TaiajgaHa OTHIPHIN, WHTETpaIUsIaHFaH
OM3HEC-MOEINbiH 3epTTeY MaKCaThl KOWBLIIBL.

Ocsl MakcatTa xeTy OapbIChIH/IA KeJlecl MIHJETTep KYKTEIIl:

* OM3HECTI MOJIENbICY Typajbl HETI3I1 YFbIMIAp MEH aHbIKTaManap Oepy

* OpTYpJIi rpaduKanbIK 1aTopmanapipl cUnaTTay KoHe Oaranay

* rpauKaNBIK MOJIETIBACY apKbLUIBI )KaHa OM3HEC-TIPOIECTEeP/l 93ipiiey HEMeCe JKETIAIpY

Busnecmi  mooenvoey: mecizei  yevimoap Mmen auvikmamanap. KenTereH Mopenbiey
onicTeMeNnepiH CTaTUKAJIBIK XKyHeNep/IiH OpeKeTiH TYCIHY YIIiH Naiiiananyra 6omazpl. buszHec mporecc
MOJIENBEY aKMapaTThIK KyHeNepIiH AaMybl HEMECe IBOIOIHSICHIH KOPCETY VIIIH 1€ KOJNJaHbLIaIbL.
CoHnpIKTaH JaMy OapbICBIHAAFBl aAKMApaTTHIK OJKYHWENepiH OW3HEC OmepalusuIapbIHBIH HAKThI
CUIIAaTTaMaChlH KaMTaMachl3 €Ty YIIIH MOJENb >KeTKUTKTI Jopexene Oedimaenyi kepek. OmapabH
KehbIpeysepl SpeKkeTTep MEH PECypCTap apachlHIaFbl epekere Herl3IeNreH o3apa KaTbIHACTHI, IIPOIECC
KaJlaMJIapblH BU3YaIH3alMsUIay/Ibl, MATEMATUKAIBIK IEPEKTEPMEH CATIBICTHIPY apKbUIbI IO YATLIEp/l
a3ipreyl JKOHE TIPOIECTETl e3repicTep OHIMIUIIKKE Kaylail ocep €TeTiHIH OOJDKaybl YCHIHYIBI
kamtuzpl. BIT yirici keneci maprrapra coiikec 60ITybl Kepek:

* OpHaIaCTBIPY MIBIFBIHIAPHIH a3aNTY YITIH HbICAH AP THI JKYMBIC TIPOLIECIMEH TIKeJIeH OailIaHbICTRIPY.

* ApHaiibl IpOIIECTEP/IiH HAKTHI CUTIATTAMACHIH KOPCETY

* Mopaenpaey apKbUIbl OM3HEC MPOIIECCTI Oaranaybl JKeHUIIETY.

busnec-Monens — KOCIMOPBHIHHBIH Oenrini Oip AacmekTiCiHIH HeMece CallaChIHBIH
dbopMalibIaHIBIPBUTFaH cUNaTTamMachl (TpaduKaiblK, KeCTeiK, Kellip karmaimapaa MOTIHIK
HEMece MaMaHIaHABIPBUIFaH OaFraapiIamMalibiK). busHecTi Moienbaey col Hemece 0acKa HbICaHa
OapiblK KOMMEpUUSUIBIK OaHKTEp/AE *KY3€re achlpblIajibl, albIpMallbUIBIK TEK OChI KBI3METTIH
namy neHreili MeH tepenuirinae [4]. Hecume mexemenepi o3 KbI3MeTiH (hopMmamuzanusiiay
KOKETTUIIriHEe OalaHBICTBl MHTETpaIlMsIaHFaH OW3HEC MOJENIH Kypy Tayiam eruteni. by
JKaraaiaa 0aHK alnaThiH KEHUIIIKTEp MEH apTHIKIIBUIBIKTAPIbI Ti3iMACHMI3:
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Bipikripinren 6usHec yirici 6aHkTepAl OipiKTipy KoHE CaThII ally Ke3iH/Ae 6Te MaHbI3/Ibl.
OPTYPJIi MEKeMeTep/ie OpTYpIIl YUBIMABIK KYPbUIbIMIAp, OU3HEC-TIPOLIECTEp, CTPATETUsIIAP JKOHE
Oacka na Oaxputaynap Oap. BipikTipy Ke3iHIe OCBI 3JEMEHTTEp/Al KOCy >KOHE OJapbl KaiTa
YUBIMIACTBIPY KaxeT Oonazbl. Al erep onap Ou3Hec-MOoJebAep epexe 0oilbIHIIa pecimaenmece,
OHJIa 0/1aH 9pi KbI3MET €Tyl alTapibIKTall KUBIH/BIK TYIBIPAIBL.

bankTik onepamusiapabl  punmanmapra  ayrcoOpcMHTKe Oepy Ke3iHume ayphic  OM3Hec
CTpaTerusichl 6Te MaHp3AbL. EH THIMII 3aMaHayn HECHENiK MeKeMenep (HIHalIbIH KYMBIC TOPTIOiH,
YUBIMIBIK KYPBUIBIMBIH, aKMApaTThIK >KYHelep MEH ONepalsUIblK PecypCTapiblH JaMYybIH KoHE
OpTaJIbIK ammaparieH OaiilaHbIC OMICTEpiH eCKepeTiH YiriHi a3ipieiini. Hormwxkecinge OusHec-
MOJIEITBTIH KYPACTIUTIr *aHa Grmanaapabl KYpy IpOIeCiH JKbUIIaMIaTa Ikl )KOHE KEHUIIETE Il J)KOHE
OJTap/BIH KYMBICBIHBIH TYPAKTHUIBIFBI MEH THIMIUTITTH apTThIPA/IBL.

bipikTipinaren 6usHec-Moenb OaHKTI TOPTIMKE KEATIPY JKoHE 6acKapy MYMKIH/ITIH apTThIPY
yuris Taimai. MozensaiH apKachkiHIa JaMy MacesIeepiH Te3 KoHe THIMI mmenryre 0omapt [S].

bipikripinren OuszHec-Moaens OaHK CTPATErHsIChIH JKy3€re achIpyIbIH HEri3ri Tadbic
(baxToprapbHbIH 0ipi OOJBIT TaAOBLIA B, OUTKEHI OJI CTPATETUSHBI OAPIIBIK FTIEMEHTTEPMEH JKOHE
Oackapy xyienepiMeH (Ou3Hec-TIpolecTep, MepcoHal, kodanap, aKmapaTThlK TEXHOJOTHSIIAp
(AT) xone T.6.) OailTaHBICTHIPA/IBI.

bipikTipinren Ou3HEC-MOJEIb, AAWBbIH THICTI HOPMATHUBTIK-KYKBIKTHIK aKTUICP/IiH,
epexxernepain OonyblHAa OaiyIaHBICTBI, MEHEKEpIepre KYHACNIKTI (yHKIHsIapIaH apbuIyFa,
yaKTBUIBI ’KOHE TYPBIC OacKapy IenriMaepin Kadpuiaayra MyMKiHIIK Oepenil [6].

Makanaga ocChl 3epTTENTeH HBICAHAAPIBl TIKipuOene kepcery ymiH Kazakcranmarsi
KOMMEPLHUSUIBIK OaHKTI HErisre ajnga OTBIPBIN, €Ki uaTgopMana OaHK CEKTOPBIHBIH KpeIuT Oepy
KyHeci TONBIK TaTIaHIbl. AJIBIMEH OpKANCHICHIH aHBIKTalbIK. OnapasiH 6ipi - BPMN HoTanwsichiH
KOIlZIaHyFa OarbITTAFaH eH OeNICeH/ Tl TaMbII KeJe >kaTkaH Oaraapnama. OnapabIH KOMIIIUTITiH TOIBIK
(YHKIMOHAAB! JKUBIHTBIKTBI CAaThII aly apKbUIbl TeriH maiaananyra Oomaapl. Exinmi Camunda
OarapiaMachl MOJETbIEYTe KOHE TajayFa FaHa €MeC, COHBIMEH KaTap OpbIHIAIAThIH Ou3HEc-
MIpOIIECTEP/Il KacayFa MYMKIHJIIK OepeTiH TyTac miaTdopma 6ombin Tadbuiaabl. by miardopmanba
YJIKEH apTHIKIIBUIBIKTAPBIHBIH Oipi - KenTereH OaraapiaManap/iblH Ou3Hec-poLecTepIiH YArliepiH
TIKeJIeH OaFaapiiaMa KoJIbIHA TYPICHIIPY MYMKIHIITI.
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Cyper 1. Hecue Oepy xyleci

Byn OarmapnamanblK JKacakTaMaHbl d3ipjey MpOLECiH aWTapibIKTail KEeHIIAeTel.
CoOHIBIKTaH KONTETeH aKMapaTThIK HHKEHEPEP OHbI KOJAau bl [7].

1- cyperre kepcerinren BPMN nuarpammacse! ym 6esiek myigaH Typazsl. I1yn HeicaHbl
MPOIIECKE KATBICYIIBIHBI KopceTedl. bipiHmi myn OaHK KIMEHTIHIHIH TaiaOblHA cail opTypdi
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HECHENIK OTIHIMIEpai eHAey Il Ky3ere ackipaabl. ExiHmi myn, OaHKTIK )Kyie Mynbl, 0J1 Hecuere
OTIHIM Oepy ’KOHE YKBINITAY IPOLIEC.

Opransik myn ©Oackapy Kypajibl PETiHIE OPEKET €Teli, al KaiFraH OapJiblK ITyJaapabl
KBl YHBIMIACTHIPY MeH OailaHbICKa J>KayamnThl ajgamaap Oackapaabl. YIIIHII ITyJ OJl
KBI3METKEpJIep MYJIbl, )KOHE OaHK KacCaJIBIK OTepaIusUIapbiH OSKITY Ke3eHiHe jKkayar Oepei.

byt koMmMepusuTbIK 0aHK M1aT(opMachIHBIH MaiJalaHyIIBUIAPBI OPBIC YKOHE aFBUIIIBIH
TIICpiHAC COMIEHTIHAIKTEH, MIaTGopMaiapablH HHTepeici 01 93ipJaeHTeH TUIIe TYMHYCKaaa
kepceTinmi. (1- cyper)

Kmuent dopmansl ornaity Tonteipaabl. Ocklnaiiia, OaHKTE TayaplibIK HECHEere CYpaHbIC
WHULHATM3anysuIanaapl. baHk oKyieci OTiHIM cypayblH alfaHHaH KeWiH Xforms apKbUIbl
KJIMEHTTIH OTIHIIIIH TeKcepy YLIIH KbI3METKepiiep MyJibIMeH Oailnanbicaabl. BamumanusHbig
KOCAJIKbl ITpolieci opOip KIMEHTTIH KapaMIbUIBIK KYHIH TEKcepesi oHe opOip KoijaaHOaHBIH
KYHIH aBTOMATTBI TYpJie aHBIKTali bl By yoKieTTi TyJIFa YKiMi KITMEHTTIH HAaKThl MAJIIMAEMECiH
pacray HeMece TepiCKe IIbIFapy OOJIbI Ta0bLIa b

Toneik Tanmay ymin BPMN.io mmardopmaceiHna YATIJIGHTeH HECHEeHi Oepy mporeci
Camunda nnatdopmachiHa KaliTa ChI3bLIAIbI.

Camunda mnardopmacel  OipHeme aBTOMATTAHIBIPBUIFAH — OW3HEC-TIPOLECTEPIIH
ApXUTEKTYPAIBIK KypamMIacTapblHAH TYPaIbl.

1. Camunda Modeler — mporiecc quarpaMmaiapbid MOJEIIbACYTE KOHE OHJICyre apHallFaH
KonnanOa. EH yiokeH apThIKIIBUIBIFBI - Oyi KosijgaHOa opTypii Oarmapiamanay TiIAepiH
KOJITAi b, OHJIa KeHOip opeKeTTepi eIKIMHIH apajacyblHChI3 OpbIHAAyFa OONajbl. 2-CypeTTe
KOpill OThIPFaHbIHBI3 A, Javascript TiTiHe Ka3bUIFaH CEPBUCTEP, TaMep, ICKTPOHIBIK MOIITa
xabapIaHIBIpy CUSKTHI OPTYPIIi Kypamaac Oeiikrep oap.

Mysnna (2-cyper) 0i3 Herisri mporecc (TeMeHri) 0acka MyNABIH CTapTepi Ka3bLIFaH
xabapriaMaHbl Kajail xki106epeTiHiH kepemi3. OKUFa OpbIH ajlfaH Ke3/e, EKIHII1 Myl )KaHa IPOLIEeCCT]
Oacraiizibl, YCHIHBIC Kacalbl OHE HETri3T1 MPOLECKe jKayarThl KalTapaJsl, coJaH KeiliH coTTi
asikranaabl. Ocbl yaKbpITTaFbl HET13I1 MPOIIECC YCHIHBIC 5K10€preH YILUIHIII Tapall MyJIbIHbIH Kayal
OKHMFachlH KyTeal. XaOapiama KejireHjae, mpouecc ainracaisl. Erep on KepceTulreH yakbIT
apayibIFbIHa O0JIMaca, MPOIECC CHIPTKBI €CeNTeY IH KOJ JKETIM1I eMeC €KeHIH HeMece COTCi3
asgKTaJIFaHbIH TYCIHEI1 KOHE asKTanabl.

Erep noruka toyernciz 60sca, OHa OHBI Mapajuieslb OpPbIHIAYFa 00JIa/Ibl, MBICAIIBI, O1p yaKbITTa
CBIPTKBI XKylenepre OipHeILIe 3arpocTap )kacay »koHe OipeH OapIIbFbIHAH jkayarl KyTyre 00Jiajibl.

«EpkiH pericrep» TypiHAET1 TaFbl O1p co3ci3 Titoc O6ap, sFHU. EH y3aK 3ampoc OpbIHIaIbITT
KaTKaHJa, KaJlFaHaapbl TUIOTETUKAIBIK TypAe OipHelle peT KyJjam, TanchlpMaiapAblH KaJIbl
OpBIHJAY YaKbITbIHA dCep €TIeH, 03 opeKeTTepiH KalTanayFa ThIpbICa/Ibl.
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Cyper 2. Camunda Modeler nnardopmacsr. Hecue 6epy xyiieci
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OpbIHzay aFbIHBI IIIK] TPOLIECKE KETE 1, TAMEp/AiH Hapayienbal OHJICYiH jKacai bl )KoHe
HE IIHACTIHIH asgKTaITYbIH KYTElIl HeMece TaiimMep OenriiereH yakpIT epTepek OiTce, o1 TaiMep
TapMarbIHBIH OoOWbIMEH KeTeni. Erep KocasKpl mpolecc Kaapbl YCTAHTBIH MPOLECTE epeKIe
KarJail mbIFapelica, MpOLece aFbIMIaFbl TAPMAKTA ©31HIH OPBIHJATYBIH TOKTATaIbl )KOHE KaTe
TapMarbiHa OTeIl.

Conpaii-aK KMBIHIBIK TYIBIPY KayIi Oap 3ampocTapra xayarnrap skacayra Oomansl. Kareni
ycray Genrini 6ip koxnen BpmnError Oonran jxaFmaiia FaHa »xymbIc icteii [8].

buznec mpomeccti aBTOMaTTaHIbIPy TEK MOJEbACY/eH TypMaiinbl. Kemeci Tapmakrapabl
OJIApMEH KaJlail )KYMBIC ICTENIETIHIH XKoHEe Kanaid 6acKapajJaTbIHBIH TalIaiiMbI3.

2. Camunda Tasklist — Tuecin MeHemKepiaep ©3[cpiHe HEri3aeireH TarchipMaiap/ibl
Kepyre apHainraH BeO-Oarmapiama. Mpicaibl, HeCHEHI KaObUIIay, KaKETTI TeKCepy IapajapblH,
MIAPTTHI PACIMJCY CHUSAKTBHI MiHJETTEP OPbIH/AIa/IbL.

3. Camunda Cockpit - mporecc OKIMIILTIr OChI TPOLECTIH OAFBITBIH KOpPE ajaThliH,
COHBIMEH KaTap MapIIpyT asKTaJFaHIIa OapibIFbIH OacKapa anateiH BeO-KockiMIna. (3-cyper)
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* Active Instances: 16. Incidents: 0
o
id ; businessKey N — “lan - i I activity i
h01dced35402406¢ SCLS000000000913 @ ACTIVE Activity_1el3ffs;
gzefdc2a7015506b © SCLS000000000500 0 ACTIVE Activity 03mvs45;
g24726040152806b [0 SCLS000000000886 £ ACTIVE Adiivity_1eBffs;
g23e3b63878db06b [© SCLS000000000885 [ - ACTIVE o Activity_1eBffs;
Cyper 3. Camunda Cockpit
4. Camunda Admin — mporiecc OKIMIITITT KOJJAAHYIIBIHBIH PYKCATBI MEH POJIEpPiH

Oackapa anatbiH BeO-Oarapiama.

busznec mnpoueccti Camunda mnardgopMacblHAa aBTOMATTAaHABIPY Ke3iHIE Keleci
apTHIKIIBUIBIKTAP THECLI:

* Bip TunTi 3neMeHTTep AMarpamMmanapareliail Kaiiranan6aiinel (2-cyper).

* Java KompIHIA OpTYpJl KAJIIMbBl KOHE KalTa TaijanaHyra OOJIaThIH JejieraTTap/Ibl
naianany MyMKIiHIILUTITI.

* [Iportecti oHTaMIAHABIPY KOHE JKEIETACTY.

» Karenepni >xeHIeyai >KEHUIIETY >KOHE MUHUMAIIbl Javascript KeMeriMeH MpoIecc
OpEKETIHIH JIOTUKACKIH )aHapTy. by mpoiiecc GapbIChIHAa KOHACY/ KOHE COTCI3 TpoLecTepal
KOJIMEH TaJI/1ay bl aliTapIIbIKTal KEeHIIeTe 1.

* benrici3 oacepiepaiH canmapblHaH COTCI3 MPOIECTEP/IIH CaHbIH a3anTy.

* Y3mikci3 namy.

Kubin karnaiinapaa Kap>Kbl HapbIFbIHJIA TYPAKThl MO3UIMSHBI CaKTay YIIIH OaHK eHIMepl
MEH KbI3BMETTEpiH YHEeMi JKeTUIIipin OTblpy KaxeT. Kemenai KuHaKTay >KoHE HECHEINIK
OarmaprmaManap, COHIAW-aK aFbIMIaFbl JKOHE KIMEHTTEPIiH HAaKThl aHBIKTATFaH TONTAPBIHBIH
KKETTUIIKTepiH KaHaraTTaHABIPY YIIH o3ipieHyi kepek [9]. bip »xarpiHaH, OaHKTIK OW3HECTI
KYPri3ymiH OyJl JKOJbI opOip oleyeTTi KIMEHT Typajdbl MOJIMETTEpl JKMHAY MEH Taljayra
HETI3/IeNITeH KIMEHTKE OarbITTaIFaH CTpaTerusiFa )koHe KITIMEHTTEpPMEH KapbIM-KaThIHACTHI OacKapyFa
Ccolikec OAHKTIH HET13r OM3HEC MpOoleAypalaphiH KaiTa KYPbUIBIMIAY Ik Tasar erei [9].
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Oxcnepumenmmix — 3epmmeynepOiy — Homudcenepin — maixviiay. JKorapbia  aram
OTKEHIMI3/IeH, OapibIK OaHKTIK ONEpalMsUIapAbl YaKThUIbl asgKTay JKOHE KIMEHTTEPJIIH TOJBIK
KaHaraTTaHybl OaHK KBI3METIHIH THIMAUIICIHIH alFbl MIAPTHI OOJBINT TaOBUIAMbI. THIMIUTIKTI
apTTHIPY JKOHE Kipic ay YIIiH OaHK ©3iHiH dJIeyeTiH OaphIHINa MainanaHaasl. bank OenriieHrexn
Ou3Hec-mpoIrece MeHOepiHAe KIMSHTTep CaHbl OOUBIHINA J1a, MEHIIIKTI KaUTAIABIH KipiCTLIIr
OOMBIHIIA 1a 6CY MYMKIHIKTEPIH aHBIKTAIbI (2-CypeT).

Is my process within control?

I Ouration- P99 [l Ouration - P90 [l Ouration - P75 [l Duration - P50

3m

How frequently is this process run?
140

120 L]

Cypert 4. Camunda Optimize 3.0 miatdopmacs

MakxkananbsiH coHbiHIa 013 Optimize 3.0 KemMeriMeH MPOIECTIH HOTHXKECIH YChIHAMBI3 (4-
cyper). On OusHec-mporecTepai Oakpuiay >KoHE ecem Oepy MYMKIHIIKTepIH KOCBIMIIA
JKakcapTynapAsl KaMTuabl. bactamy Hemece askTany KyHiI OOWBIHINIA TONTACTBHIPBUIFAH >KOHE
O6usHec npoteci OoibIHIIa TapaTelaabl. by GyHKIMA naiiananymbFa 01p 3alpPOCTBIH CaHbl MEH
Y3aKTHIFBI OacTaly *oHe asKTaly KyHAepiHe OaillaHbICTHI Kalail e3repeTiHiH Kopyre, COHIai-aK
TpPEeHATEp/ll KaJlarajay YIIiH OHTalJIaHABIPYAbI NaiiaganyFa MyYMKIHJIIK Oepel.

Ocplinaiiiia, )xymbIc potieci GyHKIUsUIapAaH Tepi mpoleaypanapabl aBTOMaTTaH IbIPaIbl.
OyHKIUOHATIBIK OacKapyaaH Yp/AicKe OarbITTalFaH OacKapyFa KeIllyre HeTri3elireH OW3HecTi
OackapyAblH >KaHa MPUHIUOTEPIH €HTr13y aKnapaTThIK TexHoJorusuiap (AT) HapbIFBIHAA KYMBIC
mpoliecTepl YIIiH OaraapiiaMaiblK KaMTaMachl3 €TYIIH THICTI caHATTapbIHBIH Maiiga 00TybIMEeH
KepiHei. buzHec-mporecrepai %oHe KOFAMHBIH HAPBIKTHIK ©3TepicTepre peakusIChIH KeACIICTY
YIIIH KYMBIC YPAICIHIH TEXHOJIOTHACHI Ka3ipri yakbITTa Ou3Hec-mpouectepai Oackapy (BPM)
TYKBIPBIMIAMACHIHBIH KypaMac 0eiri 60JbI TaObUIATHIHBIH aTam 6TKEH JKOH.

Ocplnaifia, TYTBIHYIIBUIAPFAa KOCBIMIIIA KBI3MET KOPCETY JKyHeciMeH (3KYMBIC OPHBIMEH)
KBI3MET KOPCETY LIBIFBIHIAPBIH KeeciIel aHbIKTayFa 0OIa/Ibl:

Zserv™tl = Zserv™ + Az™mMt1 1)
Zserv™
AZMMH1 = m—Zsero® ¥ (m + 1) (2)
m+1

Mynnarel  Zserv™—  IIBIFBIHAAPIBl  OTEY/AI €CENMKe ajiMail, Ke3eKTe TypraH
TYTHIHYIIBIJIApFa KOCHIMIIA KBI3MET KOpCeTy XKyheci (MbIcajbl, KYMBIC OpHBI) Oap KbI3MET
KOpPCEeTY KYHBI;

AZ™™M+1_ scemineri KOchIMINA xKa0bIKTAY JKYiieNepi YIIiH MBIFBIHIB 6TEY COMACHI.

TyTeiHymIBUTApFA KBI3MET KOPCETYNEH ajblHFaH OW3HEC-TIPOLECTIH KipiCiH ecenTeit
aJ1achl3:
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D =V — Zserv. 3)

Busnec-nponiecTeri  KOCBIMIIA KBI3METTIH AKOHOMHKAJIBIK OCEPIHIH KOpCEeTKIITepiH
Keleciziel ecenreyre 0oJab:
E = Dm — Dm—1. (4)

OKOHOMUKAJIBIK THIMAUIIK KOPCETKIIITEPiH Tangay €Ki Heri3ri KpUTEpHili aHBIKTayra
MYMKIHIIK Oepei:

E > 0 - xocbIMIIa KbI3METTI €HTI3y apKbUIBI OM3HEC-TPOLIECC KBl KAKCHI TaOBIC
OKeJIETIH KpUTepuiiiep,

E <0 — xpurepuiinep OoWbIHIIA Maiia KOK, aJl KOCBIMIIA KbI3METTEPl €HT13y THIMCI3.

MareMaTHKaJIbIK ~ MOZENBAI KYpy HpOIECiHIAe OSKOHOMHUKAIBIK OoCEepAl ecenTey
KbI3METTEP/IH CaHBIHBIH ©3repyiMeH > Kyile NapaMmeTpiiepiH OHTAaWIaHIbIpY Ke3iHJe HaKThl
HOTIDKENIEP/Il KOPCETETiHIH atan oTKeH keH [34]. byn xarmaiina >kyileHIH JXYMBIC iCTEYiHIH
OHTAailJIbl HYCKAChIH TaHJ1ay KeJecl MapTTap/ia Ky3ere achbpbllybl MyMKIH:

* PcepBuc — Makc;

+ 0,70 <U <0,80;

* D — makc.

Ocpinaiiima, xorapbiia atanraH kepcerkimtep (1-4) OGaHKTIH OOKETTIK OeniMiHIH
OM3HEC-TIPOLIECiHIH MaTeMaTHKAIBIK MOJIENIHIH Heri3i OOibIn TaObLIaAbl, KEe3€K Y3aKTHIFbI
mexreyii QS peTiHze KapacTbIpbUIabI.

Ochbuiaiiiia, KOHIENTYa Ikl MOJIENbCY OapbIChIHIa OM3HEC-TIPOLIECTIH OHTAMJIBI TapaMeTpiepi
tabpu1abl. [lalinanany kosdduimenti 0,8; MakcuMyMFa JIeHiH KbI3MET KOpCeTy bIKTUMAIABIFbI 0,95.
BapibIk orapblna KEeNTIPUIreH AepeKTep KoIaHOasbl 91icTeMe OOMbIHIIA aTbIH b

Kacinopsaap OusHec-mpouectepai 6ackapy/IbIH 97€yeTTi KYHIbUIBFbIH KY3€re achlpy YLIiH
anbIMEH TaObICKA KETY VIIIH KOJIAiJIbl JKarjaiiiap xacaybl Kepek. by sxorapbl OacIIbLIBIKTBIH
KOJIJIaybIH aly/bl JKOHE MaianaHy/ibl, YHBIMHBIH KaJIbl CTPATETUsUIBIK MaKcaTTapbl MEH OM3HEC
KarJalblH HAaKTbl AaHBIKTAY/Abl, Iypbic Oackapy KYpBUIBIMAAPbIH OpHATYABI JKOHE JIYPBIC
TEXHOJIOTUSHBI Mailaialy bl Tajan eresi. JKocnapiaanraH naiganap/iblH jKy3ere acbIpbUIybIH KOHE
xabapJaHybIH KaMTaMachl3 €Ty YIIIH OM3Hec-TiporiecTepii 0ackapy OachliHaH asFblHA ACHIH apHAWbI
OackapbuTybl Kepek. KeHipek KaMTyFa KOJI JKeTKI3y YIIiH Or/KETTep MEH pecypcTap/sl OipiKTipy
HEMECE OPTAIBIKTAHIBIPY KAKET 00JTybl MYMKIH. BaHKTIK KOMITaHHsI ICHTEH1H 1€ allTBIKTHIKCHI3 KOHE
KOpIOPAaTUBTIK OacKapy/blH OW3HECTIH TYpaKThl ©CyiHE OCEpiH ecKepMei, >Korapblga arajFaH
MakcaTTapra KOJ JKeTKI3y MYMKiH emec. OchiraH OailaHbICThI 013 TaOBICTHI OaHK CaJlaChlH
aHBIKTAMTBIH KeJeci Kypasiap/bl YChIHA aJlaMbl3:

1) 6aHK KbBI3METIHIH THIMIUTITIHE KEIICHII Ke3Kapac >KOHE 3USIHABI dcepiepiil KO0
HETi3iHJe KipicTep MEH MaiJaHblH [JoieKkTi ecyl (0aHK KbI3METiHE eNleysli ocep eTeTiH
IIBIFBIHIAP/IB a3aUTY apKBUTBI, MBICAITBI, )KYMBIC iICTEMEHTIH HEecHesepre KbI3MET KOPCETY JKoHE
KamuTasabl IypeIc 0acKapy); KaluTaIIbIH )KOHE HECHETIK TOyeKeNiH O0ITyHI;

2) KoJ/laHBICTaFbl 3aHHAMara ColiKec OallaHC CTaHaPThIH Y3A1KCI3 KETUIIIPY;

3) xoMMmepuusUIbIK OaHKTepre omOeban KOJIJaHbUIATBIH OWM3HEC YITICIH TaHJay YIIiH
KaKeTT1 HTHPPaKYPBUIBIMIBI KYPY.

Atan erinrenneii, Oenrini Ou3Hec mpoiecc Kaita Moxeinbaey OapbichiHma Camunda
Optimize 3.0 rutatdopmacel apKbuTbl Keneci HaTwkenaepre ue Oomabik: 1. Yaxeirteiy KPI
KepceTkimrepi, npouecc 1 KyHAe OpbIHAAWTHIH 3ampoc Memepi 88,54 % aptrhl. 2. Cama KPI,
MYMKIH OOJIFaH MHIIUJICHTTEDP CaHbI XKoHE OlapAbl KaiTa opelHaay caHbl 10% kemii.

JKanmbel KOPBITBIHIBLIAN Kelle KeJleci HOTHXKeNep albiHabl: 95% icTeH wmbiFy Kayti, 8,6%
aBTOMATTaHBIPY KbUIIAMIBIFBI koHE 2,3% SLA akaynbIK ACHTCHi.

Bank camacel y37iKci3 KyMBIC iCTEil *KoHE 63 KbI3METiHIH OaFbITTapblH FaHa eMec,
COHBIMEH KaTap CEpIKTECTEPMEH OHE KIUEHTTEPMEH ©3apa OpEeKeTTeCy apKblIbl KbICKA
Mep3iMIi MakcaTTapra (TaObICTBI apTTHIPY, IIBIFBIHAAPIBI a3alTy) *KoHE y3aK Mep3iMai
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MakcaTrTapra KOJI JKeTKi3y Typaubl Kepi OaliaHBICIIEH JKYMBIC ICTEHUTIH OOJIajbl.
SKOHOMUKAJIBIK JKaFjaiiapra OalIaHBICTBI CTpaTETHsIapIbl ©3repTyre MYMKIHIIK OepeTiH
UKEeM/li UHPPaKYPBUIBIM/IBI 931pJIey *KoHE EHT13Yy.
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331, doi: 10.1109/01.2018.8535735
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NCCIEJOBAHUE U MOAEJIMPOBAHHUE BU3HEC-ITPOLUECCOB JJIsA
YHPABJIEHUSA BAHKOBCKHUM ITIOTOKOM HA OCHOBE IIVIAT®OPM
I'PAOUYECKOI'O MOAEJIMPOBAHMUA

Haiizabaesa JI., Kaiioaposa K., Tenoman A., Typxen I’

Llenvio cmamvu aensemcs npedcmasienue KOMIIEKCHOU OU3HEC-MO0elU KOMMEPUECKO20
Oanka 0N  peuwleHusi IKOHOMUYECKUX 3a0ay¥ Npeonpusimuil ¢ UCHOIb30BAHUEM HOBbIX
UHPOPMAYUOHHBIX MEXHONIO2ULl YNpagieHus OusHec-npoyeccamu. Beinoanenst 3aoayu no
onpedenenHury U OmoOPANCEHUI0 OCHOBHLIX NOHAMUL CUCTEeMbl  OUZHEC-MOOeIUPOBAHUs.,
ONUCAHUIO U CPABHEHUIO MOOeNell epAPuyecKo20 MOOEIUPOBAHUSA, MOOETUPOBAHUIO 63AUMOCEA3U
UHPDOPMAYUOHHBIX HOMOKOB8 MENCOY 6HYMPEHHUMU U BHEUHUMU NOOPA30eNeHUSMU.

Usyuenvl nnamghopmul Business Process Model and Notation (BPMN.io) 2.0 u Camunda
0Nl MOOenuposanust OuzHec-npoyeccos OaHKo8 u urancosvlx opeanuzayuu. Ilosviwenue
Kavecmea u ¢hghexmusHocmu OpeaHu3ayuy peanu3o8aHo 3a cuem agmomamusayuu OusHec-
npoyeccos. 3a cuem MOOeIUPOBAHUS U ABMOMAMU3AYUU OUSHEC-NPOYECCO8 NOBLICUNACH
agppexmusnocme OusHec-onepayull, obecneyer KOPNOPAMUBHBIL KOHMPOAb U KOOPOUHAYUL.
Pe3ynbmamoi  ucciedoeanusi noxaswvlearom UCHOIb308AHUE SPADUUECKO20 MOOETUPOBAHUL U
npeuMyuiecmea ux UCHoNb308aHUSL.

KiroueBble ciioBa: cucmema ynpagieHusi OAHKOM, A8mMomamuzayus OusHec-npoyeccos,
uHgopmayuonHvie NOMOKU, niam@opma epapuieckoco Mooeaupo8aHus.
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RESEARCH AND MODELING OF BUSINESS PROCESSES FOR MANAGING
BANKING FLOWS BASED ON GRAPHICAL MODELING PLATFORMS

L. Naizabayeva, Zh. Kaidarova, A. Telman, G. Turken

The purpose of article is to present a comprehensive business model of a commercial bank
for solving the economic problems of enterprises using new information technologies for
managing business processes.

The tasks of defining and displaying the basic concepts of a business modeling system, describing
and comparing graphical modeling models, as well as modeling the relationship of information flows
between internal and external divisions were completed. The Business Process Model and Notation
(BPMN.io) 2.0 and Camunda platforms for modeling business processes of banks and financial
organizations were studied. Improving the quality and efficiency of the organization is implemented
through the automation of business processes. By modeling and automating business processes, the
efficiency of business operations has increased, as well as corporate control and coordination. The
results of the study show the use of graphical modeling and the benefits of using them.

Key words: bank management system, business process automation, information flows,
graphic modeling platform.

UDC 658.723:580 10.53355/7ZHU.2023.107.2.021
ON THE EFFECT OF ELECTRODE MATERIALS ON SUPERIONIC CONDUCTORS
A.Zh. Rakhimbekov, N. Muratbek, A. Kambarova

The article presents scientific substantiations on the possibility of applying the applied
phenomenal properties of solid oxide superionic conductors (TOSP) or solid—electrolyte sensors
with unique properties of exclusively oxygen-ion conductivity at high temperature under the
influence of a direct current electric field (primary converters) and control and automation
systems - one of the intensively developing areas of applied solid state physics.

The purpose of the article is a theoretical and practical justification of the possibility of
using solid oxide superionic conductors as sensors for monitoring and automation of the gas
environment, taking into account their interaction with ambient oxygen at high temperature and
the presence of an external controlled constant current source.The methodology of the scientific
experimental study of the electrophysical properties of solid oxide superionic conductors (TOSP)
consists in the direct measurement of the electromotive force (EMF) arising at the interface of
superionics- the electrode is due to the physical adsorption of neutral oxygen molecules on the
electrodes and the potential difference. Specially pure oxygen used in the synthesis of
semiconductor films and holography has been obtained.

Key words: solid electrolyte, superionics, electromotive force, current, electrode,
conductivity, sensor..

Creation on the basis of solid oxide superionic conductors (TOSP) or solid—electrolyte
sensors (primary converters) and control and automation systems is one of the intensively
developing areas of applied solid state physics. It is in this direction that the most tangible practical
results have been achieved to date.

In [1,2,3], measurements of the oxygen exchange rate of a number of solid electrolytes of
the type, in oxygen and CO-CO; atmospheres, were carried out. These oxide compositions are of
considerable interest for research, since they are electrolytes with oxygen ion conductivity at
elevated temperatures. They have become the basis of many high-temperature electrochemical
devices, which are increasingly widely used in various fields of science and technology.
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Materials and methods of work. Our measurements show that the oxygen exchange rate of an
electrolyte based on zirconium dioxide with gaseous oxygen is higher the weaker the oxygen is bound
to its surface. The value of the binding energy of the surface oxygen oxide is determined by the nature
of the cation of the stabilizing additive. So for a solid solution (yttrium electrolyte) it is equal to 146
kJ/mol, for the composition (scandium electrolyte) — 238 kJ/mol [4]. There is a good correlation
between the rate of oxygen exchange on the oxide surface and the size of the impurity cation.

Since the rate of interphase exchange increases with decreasing binding energy, it can be
assumed that the desorption of oxygen from the electrolyte surface limits the speed of the process
in molecular oxygen. Taking into account the results of work [5], in which a correlation was found
between the activation energy of oxygen exchange of the third type and the position of the Fermi
level on the surface of metal oxides of the IV period of the D.l. Mendeleev table, it can be assumed
that in our case, the transition from desorbed oxygen to oxide is carried out in the limiting stage.

Platinum or silver deposited on the surface of the electrolyte accelerates the stage of oxygen
desorption, which leads to an increase in the exchange rate by about 103 times. We have
established that the nature of the influence of the metal on the rate of exchange is determined by
its nature, and in the case of platinum and its quantity on the sample.

Results and their discussion. A further increase in the metal content does not lead to an increase
in these parameters with the chosen metallization method, and therefore does not lead to an increase in
the oxygen exchange rate. From the data available so far, it is impossible to draw an unambiguous
conclusion that due to the increase in which of their named parameters, the exchange rate increases. The
temperature course of the oxygen exchange rate on platinized yttrium electrolyte samples has the
following features. On a number of samples, measurements on which were carried out in a fairly wide
temperature range (samples containing 1.5 and 5.7 mg Pt/cm?), there are two temperature regions, each
of which corresponds to its own activation energy value, and within the high-temperature and low-
temperature areas they are quite close for two samples (96, 105 and 171, respectively, 188 kJ/mol).

It can be seen from the above data that different activation energies correspond to the same
temperature range on different samples of the platinized electrolyte, despite the fact that the
conditions for measuring and obtaining all samples were the same. Perhaps this is due to the
different shape and size of the particles of the deposited platinum, as well as the obligation that
oxygen adsorbed on platinum can be in different energy states depending on temperature. An
increase in temperature leads to a strengthening of the oxygen-platinum bond.

The activation energies corresponding to the high-temperature site are close to the
activation energy of oxygen exchange on metallic platinum (117=13KJ/mol). The magnitude of
the order of dependence of the exchange rate on oxygen pressure, equal to 0.5 for a sample
containing 0.37 mg Pt/cm?, coincides with the one given in [6] for metallic Pt.

Thus, a sharp increase in the oxygen exchange rate after applying platinum or silver to its
surface, as well as the proximity of the exchange characteristics on the metallized electrolyte and
the corresponding metal shows that in the oxygen atmosphere, the exchange occurs mainly on the
areas of the electrolyte surface coated with metal. Dissociative oxygen adsorption occurs on the
metal surface. Oxygen delivery to the electrolyte can be carried out by diffusion of atomic oxygen
in the adsorption layer on the metal surface.

For platinum, oxygen in which is poorly dissolved, this delivery method is the main one. In the
case of silver, which dissolves oxygen well, the mobility of which is high in the volume of the metal,
oxygen diffusion through the volume of the metal can occur. The ratio of both methods of transporting
oxygen to the oxide will be determined by the size and shape of the silver coating particles. Desorption
of activated oxygen forms from the metal surface is not excluded for both metals.

Thus, we have established that the nature of the metal is the determining factor of the
exchange process, which is the more intense the more the metal-oxygen-electrolyte boundary is
developed. Such an exchange mechanism is in good agreement with the ideas about the nature of
the current-forming process in molecular oxygen, developed by M.V. Perfiliev et al. in the theory
of expansion of the three-phase boundary.
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The oxygen pump (KN), a device for dosing oxygen in a gas stream, has been developed
(Fig.1). Passing a current from an external source through such a partition, oxygen is dosed in one
of the volumes. This is the principle of the oxygen pump. In the case of oxygen dosing in the gas
stream, the wall of the tube serves as a partition, which forms a pumping CS with one pair of
electrodes, and a measuring section (CS and IC) with the other. An inert gas with an oxygen
concentration of C1 is passed through the tube at a speed.

The value of C at the outlet of the oxygen pump (KN) depends on the value of the current
I in the CS circuit:

RT, G
|I=rd4F |n G 1)
where r is the resistance of the partition or the wall of the oxygen pump tube.
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Fig.1. Schematic diagram of an oxygen pump based on a solid oxide superionic conductor

s

It is determined from 2 by the value of E measured on the electrodes of the measuring
section of the IC:

C2= Crexp ( ) — 4FE (2)

RT

(here C1 is the concentration or partial pressure of oxygen outside the tube equal to 0.21 e 10°TTa).

All processes occurring in TOSP are divided into mass transfer of oxygen from the flow to the
electrode surface; adsorption on the electrode; mass transfer through a porous electrode to the electrode—
electrolyte interface and ionization of atoms; transfer through the electrolyte. It should be taken into
account that the rates of external mass transfer, adsorption and ionization of atoms under operating
temperature conditions are high, we assume that the main kinetic difficulties are caused by the processes
of oxygen diffusion through the electrode and its transfer through the electrolyte.

To derive the equation of material balance, consider the elementary section of the TOSP,
assuming that CO is the concentration of oxygen in the surrounding atmosphere.

In the volume limited by sections X1 and Xz, oxygen remains during At:

AA; = [C(x1) — C(x2)]QAt = —Q %AxAt (3)
oxygen diffuses through the electrode to the interface during At :

Ay = PTE[C, — C,]AxAt 4)

where P is the permeability coefficient of the electrode; -oxygen concentration at the interface of
the electrode-electrolyte phases; -the thickness of the electrode; d-the inner diameter of the CBT.

Under the action of the applied voltage, oxygen is transferred through the electrolyte in
time t by the current
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where is the effective specific conductivity of the electrolyte equal to K ; - the specific
conductivity of the electrolyte; K is the coefficient determined experimentally and equal to the
ratio of the effective surface of the working area of the CBT to its total surface; b is the thickness
of the wall of the CBT; E - operating voltage. Equating (2) and (3), we obtain the equation of

material balance:

aCy Prd
Fo=—s (G = C) (6)

There is an electromotive force (EMF) E on the electrodes of a partition made of such a

material, separating volumes from Cy > Cy:
RT, &

E= 4F n G (7)

(here R is the universal gas constant, F is the Faraday number, T is the ambient
temperature, C; is the partial pressure of oxygen in the surrounding atmosphere equal to 0,21-
10° Pa, C; is the desired oxygen pressure). This phenomenon is used in fuel cells, thermodynamic
studies, and gas analysis.

In the application of the coulometric oxygen titration method, materials based on IV B
oxides are promising — impurity solid oxide superionic conductors (TOSP), also called high-
temperature or solid oxide electrolytes. They differ exclusively in oxygen-ion transfer in a wide
range of temperatures T, and partial pressures of oxygen P.

In this case, there is no need for a temperature controller in the reference gas. Gas-
permeable electrodes made of catalytically active metal (platinum, gold, silver, etc.) are applied
and sintered on the outer and inner surfaces of the CBT. The following requirements are imposed
on the electrodes: strong uniform contact with a solid electrolyte over the entire surface; low
diffusion and electrical resistances. In a cylindrical high-temperature furnace, the working part of
the CBT is heated to a temperature of 400-10000C, at which the current transfer through the
electrolyte is provided only by oxygen ions.

In the steady-state mode (the gas flow through the CBT is constant and there are no other
conduction mechanisms other than oxygen-ion), the dependence between the transfer current and
the concentration in accordance with Faraday's law is expressed by the ratio:

c=07-10° L (8)
QnF

where C is the oxygen concentration, pm; I is the current, mc; Q is the gas flow rate (at
n.o.), cm3/s; M is the molecular weight of oxygen; F is the Faraday number; n is the number of
charges required to transfer one oxygen molecule.

The TOPS readings depend only on the input concentration and gas flow, and fluctuations
in ambient air temperature and barometric pressure have an indirect effect on gas flow.

All processes occurring in TOSP are divided into mass transfer of oxygen from the flow
to the electrode surface; adsorption on the electrode; mass transfer through a porous electrode
to the electrode—electrolyte interface and ionization of atoms; transfer through the electrolyte.
It should be taken into account that the rates of external mass transfer, adsorption and
ionization of atoms under operating temperature conditions are high, we assume that the main
Kinetic difficulties are caused by the processes of oxygen diffusion through the electrode and
its transfer through the electrolyte.
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IAJIEKTPOJI MATEPUAJIJAPBIHBIH CYIIEPHOH/IBIK OTKI3T'TIHTEPT'E
IJCEPI TYPAJIbBI

Paxvimoerxos A.JK., Mypambex H., Kambaposa A.

Maxanaoa mypaxmol mokmuiy 31ekmp opici (bacmankvl myprendipeiwumep) oncone
OaKwLIAY JHCOHE ABMOMAMMAHOLIPY HCYUENEePIHiY dCePIHeH HCOapbl memMnepamypaoa mex
ommeei omKizeiwmiciniy Oipeceli Kacuemmepine ue Kammsl OKCUOMI  CYNEPUOH
emxkizeiwmepoiy (TOCII) Hemece Kammvl 31eKMPOIUMMIK OAMYUKMepoiy Koa0anOabl
Gernomenanvovl Kacuemmepin KOAOAHY MYMKIHOIeI mMypanvl &blIbIMU — Heziz0emenep
Kenmipineen — Kammsl OeHeHIiH KOLOaHOANbl (PUUKACBIHLIY KAPKLIHObL 0AMbIN Kejle HCAMKAH
bazvimmapuiibiy OIpi.

Maxkananvly magcamol - dH#coeapvl memnepamypadd KOpulazan opmanvly ommezimeH
e3apa apekemmecyiH JdcaHne CblpmKbl 6ACKAPLIIAMBIH MYPAKMbl MOK KO3IHIH OONYbIH ecKepe
omulpwln, 2a3 OpmMAacvlil OAKLLIAY JHCIHE A8MOMAMMAHObIPY HCYUECIHIH damyuKmepi peminoe
Kammosl OKCUOMI CYNepuoH 6mkKizeiumepin KOA0AHy MYMKIHOI2IH MeOopUsIbIK JHCIHe
npakmukanvly  Heeizoey.Kammor  oxcuomi  cynepuon  omkizeiwmepodiy — (TOSP)
INeKMPOPUIUKANLIK  KAcCUuemmepiH &blIbIMU  IKCnepu-meHmmix —3epmmey  20icmemeci
CYnepuonuK- 21ekmpooma nauoa 6oaamuln nekmp Kozzayuivl Kywmi (OKK) mikeneu onwey
bonvin mabdwvIadsl - nekmpoomapoasgsl betimapan ommezi MOJLEKYIANAPLIHbIY DHUIUKATLIK
aocopoyusACcyl JHcoHe NOMEHYUALOAp aublpblMbl APKbLIbL 2JeKmpooma naioa 001advl.
Kapmoeinaii emkizeiu niewkaiap MmeH 20n02pagus cunmesinoe KONOAHbLIAMbIH epeKuie
ommezi anblHObL.

Kint ce3nep: xammur snexkmponum, cynepuoHux, 3JeKmp Ko32ayuibl Kyul, MoK,
97IeKMpo0, OMKIZSIUMIK, CEHCOP.

O BJIUSIHUU MATEPHUAJIOB DJIEKTPO/JIOB HA CYIIEPUOHHBIE NTIPOBO/THUKH
Paxumberxos A.JK., Mypamobex H., Kambaposa A.

B cmamve  npusedenmvi HayuHvle 00OCHOBAHUA O BO3MONCHOCMU NPUMEHEHUS]
NPUKNAOHBIX (DEHOMEHANbHBIX CBOUCME MBepOblX OKCUOHBIX CYNEPUOHHBIX NPOBOOHUKOB
(TOCII) unu meepoosnekmpoiumuslx OAMUUKO8, 001A0AIOUUX YHUKALb HBIMU CBOUCBAMU
UCKTIIOYUMENbHO KUCTOPOOHOUOHHOU NPOBOOUMOCMbIO NPU B8bICOKOU memnepamype noo
BIUAHUEM IIEKMPUYECKO20 N0 NOCMOAHHO20 MOKA  (nepeuuHvlx npeobpasosameneti) u
cucmem KOHMPOAA U AMOMAMUAYUU — OOHO U3 UHMEHCUBHO PA3BUBATOWUXCS HANPABTEHU
NPUKIAOHOU PU3UKU MEepO02o med.

Llenv cmamvu — meopemuueckoe u npakmuueckoe 000CHOBAHUE — BO3MONCHOCTIU
NpUMeHeHUs. MEePObIX OKCUOHBIX CYNEPUOHHBIX NPOBOOHUKO8 8 KAuecmee OaAmuuKos CUCmeMbl
HaOI00eHUs U A8MOMAMU3ayUU 2a3080U Cpeobl, C YUeMmoM UX 63AUMOOEUCMBUs C KUCTIOPOOOM
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OKpyofcaloujell cpedvl NpU BbICOKOU mMemnepamype U HAIUYUU BHEUHe20 YNPAGIAeMO20
HOCMOAHHO20 UCMOYHUKA MOKa.Memooono2us HaAy4HO20 IKCNEPUMEHMANbHO20 UCCIe008aAHUS
INEKMPOPUUYECKUX CBOUCME MEEPObIX OKCUOHBIX CYNepUuoHHblXx npogooHukos (TOCII)
3aKII0UAEMCsl 8 HeNOCPEeOCMBEHHOM UsMeperuu saekmpoosudicyueti cunvt (3/]C), sosnuxarowel
Ha epanuye pazoena CYNepuoHuK- 91eKmpoo 3a cuem @u3uyecKkol aocopoyuu HeumpaibHbix
MOJIeKYl KUCIOpoOa Ha 3]eKmpooax u pasHocmu nomenyuanos. Ilonyuen ocobouucmoiti
KUCTIOPOO, NPUMEHAEMbIU 8 CUHMEe3e NOLYNPOBOOHUKOBbIX NIEHOK U 207102padull.

KuroueBble ci1oBa: meepovlil 31eKmponum, CynepuoHuK, 31eKmpoosuiCyuas cuid, mox,
9NeKMPo0, NPOBOOUMOCHIb, OAMUUK.

O0X 622.276. 7 10.53355/ZHU.2023.107.2.022

COJITYCTIK BO3AIIBI TYTKBIPJIBITBI JKOFAPHI MYHAI KEH OPHBIH/IA
CTALIMOHAPJBIK EMEC OCEP ETY TEXHOJIOTUSICBIH KOJIAHY IbIH
TYPAKTBI JKOFAPBI TEXHOJIOT USUIBIK OCEPIH TAJIJIAY

Cynetimenosa P.T., Kapumosa A.C., lllasaxmemosa K.b., A6oewosa I'.I'., [llamwenosa A.E.

Conmycmix bBozawwl (Kazaxcman Pecnybaukacsi) mymgblpiblabl Hcoapbl MYHAU KeH
OPHbIHOA CMAYUOHAPILIK eMeC acep emy MeXHOJLO2UACHIH KOAOAHYOblH MYPAKmbvl HCOApbl
MEXHONOUANbIK ICEPIH KOI0ay MAKCAMbIHOA OHbl 6acKa MexXHOI0UANAPMEH YMblMObl
ywmacmuipy muimoi (Ocanscanany, 1969; Zhang et al., 2010; Zhdanov et al., 1996).

AnmoeiHwel 610K yuackecinoe (Oipinwi natioanany o00vekmiciniy oymycmix 6Oenici)
CMAayUoOHapIblK eMec acep emy MexXHONO2UACLIH KOJNOAHy MaduCipubecin cy3y aeblHbIHbIY
bazvimuin 632epmy (CABO) mexunonoeusacvimen yuumacmsipa Omulpolin Kapacmulpamul3.

Conmycmik bozawwl kenopuvinsly Oipinwi naioanany oovexmiciniy (FO1 scone FO2 wopa
Kabammapwel) He2i32l  2e0N02UANbIK-(DUIUKANLIK — cunammamanapsl — Oepineen.  Keuiwmiy
2€0/102USNILIK, KYDOLILIMbIHbIY He2i32l epeKkule Kacuemmepi KOJLIeKMOpOblH JHCOAPbl Opmauid
emkizeiwmici, OmKIi32iuWmiK OpiciHiy dHco2apbl Kabammbsl apmexkminicl, Kabam MYHAUbIHbIY
HCORAPLI MYMKBIPIILIZLL OOILIN MAOBLIAOL.

Kinr ce3nep: xeropuin, mynatinel Kabam, MyHati KOpaapbl, Cy atiod MexHOL02UACHL, CYIIAH).

Kopnapasl KypbuibiMay Kenlecl HETi3rl KOPCETKIITep: OTKI3TIIITIK, Ka0aTThl OPTEKTLUIIT,
KOJUIGKTOP/IbIH alMaKTBIK OPTEKTLIr, KEHIIITIH TYpl, KOJUIEKTOPABIH Ca3/bUIbIK KOpPCETKIIl
OOMBIHIIIA KYPri3iienl. 3epTTEeNeTIH IaMaiapAbl TONTapra OeJeTIH KOPCETKIIITEPIiH e3repy
MHTEpBAIAphl CY3UTy-ChIMBIMABLIBIK KacueTTepl (PEC) mapamerprepiH CTaTHCTHUKAIBIK Oeiynep
Heri3inae aHblkTamabl. Conrycrik boszamibl kKeHOpHBI KaOaTTapblHBIH MyHall KEHIIITEpiHIH
T€0JIOTUSUIBIK KYPBUIBIMBIHBIH €peKIIeTiKTepiH Tangay 6apbicbinaa (Conryctik bo3aribl KeHOpHBIH
Urepysli FhUIBIMU-TEXHHUKAJBIK cyiliemenney, 2014) keHOpHBIH wurepyae OO0ybl BIKTUMAI
KUBIHIIBUIBIKTAPAbl ~ QHBIKTAHTBIH ~ HEri3ri MapaMerpiep ayKbIMIbl JKaHACaTbIH  Cy-MyHai
ailMakTapbIHbIH OO0y, KOJUIEKTOP/ABIH OTKI3TIIITIK KaCHETTEPIHIH >KOFapbl KaOaTThl OpTEKTLIIrI,
OTKI3TIMITIKTIH alMaKTBIK OPKENIKIIIri OOJBIN TaObLIa IbI.

CoHABIKTaH OCHI TapameTpiep OOWBIHINIA MyHall KOpJapbiHBIH OOJiHYIH 3epieiey
epeKIIe KbI3bIFYIIBUIBIK TYbIpabl (AnbMyxameToBa, 2016). 2a-cyperTe 1opa TY31LIiMIAEPiHIH
KabaTTapel YIIIH yY9acKeHIH MyHal KopJapblHBIH 71%-maH acTtambl OTKI3TIMITIK KUMaChl
OOMBIHINIA KOFaphl JKOHE aca »KOFapbl OpTalla KOJUIEKTOpJapJa LIOFbIpJIaHFaHbl KOPIHEI.
TemeH eTki3rim aiMakTapja KopiapablH Oonmamibl yieci (2%) opHanackad. Ydacke
JaTePaNAbIIBIFbI )KaFbIHAH OTKI3TIIITITT OOMBIHIIA )KETKUTIKTI O1pKeKi.

Contycrik bo3ambl KeHOPHBIHBIH anThIHIIBL OMoTeIHBIH H3  ydackeci (1-cyper)
ayJlaHbIHAAFbI I0pa TY3UIIMAEPiHIH MYHall KOPJIAPBIHBIH KYPBUIBIMBI 2-CypeTTe KEeNTipiirex.
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Cyper 1. bipinmi naiinanany oObeKTICiHIH aFbIMIAFbl KbUDKBIMAIbl MYHaH KOpPiapbl KapTachbIHbIH
¢parmenTi. Ne6 OJOKTBIH CTALIMOHAPJIBIK EMEC CyJaHFaH y4acKeci.
Kex cei3pikien MK yyackeciHiH KOHTYpBI KepceTiireH [ 1]
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Cyper 2. Anteiamnst 0510kThIH MK ydackeci aynaHbIHIa FOpa TY3UTIMIEPiHIH Ka0aT MYHaHbIHBIH
OacTankpbl reoJ0rHsIIBIK KOPJIApbIH KOJUIEKTOPABIH OpTalla OTKI3TIIITITHIH e3repy HHTepBajiapsl (a),
KOJUIEKTOPBIH OTKI3TIIITIK KACUETTEPIHIH alMaKTBIK SPTEKTLIIr (0), KOJJICKTOPABIH 6TKI3TIIITIK
KacHeTTepiHiH KabaTThl OpTEKTLIIri (B), ca3apuibFbl () OoitbiHIIa 6oy [2]

3epmmey ozexminici Mynait xopiaapsiabi (MK) 6aceim Oemiri (70%) eTKi3rimTik
alaHbIHBIH a3[araH aliMaKTBIK OPTEKTLIIr Oap KoJulekTopiapaa opHaigackaH (20-cyper). Kuma
OOMBIHIIIA OTKI3TIMTIK MOHAEPIHIH ayKbIMIBI OBITBIPAHKBUIBIFBI KOJUIEKTOPIBIH OTKI3TIIITIK
KACHUETTEPiHIH JKOFapbl (PKOHE TINTi aca OrFapbl) KabaTThl OPTEKTUIIK MOHIEpIMEH Oepinei.
MyHaliIbIH TEOJIOTUSUTBIK KOPJIAPBIHBIH OachiM 06J1iri KabaTTapbhIHBIH OTKI3TIIITITT OHJAFaH KOHE
JKY3JETEeH ece epeKIIeNeHEeTIH KoJeKTopiapaa opHamacansl (55%). OO0bEeKTI MyHaWBIHBIH
OapiblK TeOJOTHSUIBIK  KOpJIapblHBIH 44%-b1  cajbICThIpMaNbl  OIPTEKTI  KOJUIEKTOpJapaa

138



N N ISSN 2616-8901 2KY XABAPLLIbBIChI Ne2(107)/2023 A~
O——= 9N, \ / 7S

-

2

morbipianrad  (2B-cyper). KomnekTopabIH ca3puIbIK KOpCeTKimi OOMbIHIIA MyHail KOpiIapbiH
0oy MyHail KOpJapbIHbIH e1ayip 6emiri (43%) caslibl KOJIEKTOpIIap/ia OpHaIaCKaHbIH KepceTe Il
(20%-nan acrambl) (2r-cyper). byn »xarmail KOJUIGKTOPABIH CyJaHybl KE31HJE OHBIH CY3lTy-
CBHIUBIMIIBIIBIK KACHETTEPIHIH ©3repy MpoOJeMachlH aJbIHFBl OpbIHFA MIbIFapaisl [1-4].
Ecenreynep kabaTThIH OHACIMEreH WHTEPBAIAPBIHIA IIEKTI CyJIaHFAHJBIKKA XETKEH Ke3Je
yUYacCKeHiH opa Ty3UTiMAepiHiH KabaT MyHabIHBIH OapiblK Fe0JI0THsUTBIK KOpIapbIHbIH 26.2%-Ha
YKOHE 0apIIbIK KBUDKBIMAIIBI KOPJIAPBIHBIH 25.1% neiiiH KanaTeiHbIH KopceTei (ATbMyXaMeToBa,
2016). ConapIKTaH KabaTTHIH OTKI3TIIITIT TOMEH Ka0aTTapblH A IIOFBIPIaHFaH MYHal KOpJIapbiH
OenceHIl KypraTyra KOCyFa MYMKIHJIIK OepeTiH TeXHONOormsuiapabl Koinany Conryctik bo3arib
KCHOPHBIHBIH aJITBIHIIBI OJIOTHIH UTEPY YIIIIH 6T€¢ 63¢KTi OOJIbIN TaObLIaIbl.

OoicmemeHiy cunammamacel YYaCKeHI WIrepyIiH TEXHOJOTHSIIBIK KOPCETKIIITEpPiHIH
JTIMHAMHUKACHIH KapacThIPaMbI3. 3-CYpETTEe COHFBI KbUIIaPhl OHIIPUITeH OHIMHIH OpTallia aijIbIK 1eOUTi
MEH CyJaHFaHIbIK TMHaMuKackl Oepiired. CoHrbl xkbu1napsl (04.2014 sxpurra peitin — MK konmany s
0acbl) MyHaWJBIH OpTallla aiIbIK JCOWTIHIH JWHAMUKACHI OHBIH IAMACBIHBIH aWTapJIbIKTal
AYBITKYJIapbIMEH CUTIATTANIATHIHBI KOPIHIIT TYP, OYJT ydacke/ie JKypri3iIeTiH reoIor HsUIbIK-TEXHUKAIBIK
ic-IrapaiapMeH OaiIaHbICThI, OHIIPUICTIH OHIMHIH CYJIBUIBIFBI Oasy yiraona [5-7].
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Cypert 3. AnTbIHIIBI OJIOKTBIH OHTYCTIK yuyackeciHiH (MK yuackeci) COHFBI XKbUIIAPBI OPTAIlIa aiiIbIK
MYHal JIeOUTIHIH )KOHE CYNBUIBIFBIHBIH AMHAMHUKAchl. ConTycTik bo3amibl keHOpHBIHBIH OipiHIII
naimanany oobekrici [3]

Cy aiiay apKbUTBI CYHBIKTBIK OHIIPY/Ii aFbIMIAFbI KasmbiHa Kentipy 04.2013 sxputra 87%,
JKUHAKTAIFaH KajlmblHA KenTipy — 65% Kypaiasl.

AunreiHib! 610kThIH MK yuackeciHiH OipiHI naiiianany 0ObeKTICIHEH MyHai KOpJiapbIH OH/11-
pyxi Tangay 01.03.2014 xpurra arpivaarsl MAK 0.114 Giprik yiecin KyparaHblH kepcereni. by perre
JKaJIITBI y9dacke (Fopa) OOMBIHINA aFbIMIaFkI CyltanFaHabIK 90.8% xypaiiabl, Oekitimren HNU3 any— 35%.

2014 xbutbl coyiplie ydacKele CY3Uly aFbIHBIHBIH OaFbITBIH ©3repTy TEXHOJIOTMSICHIMEH
yitnecimae H3 TtexnomorwsceiH Konmany Oactamapl. CTalMoOHApibIK €Mec CYJaHIbIPYAbl €HTI3y
Oar1apiamachIHa ColKec opeKeTTerl aiiiay YHFbIMaIapbIHbIH 13 yyackeciH/ie CONTYCTIK )KOHE OHTYCTIK
katapnapra Oemiual (Conrycrik bo3anisl KeHOPHBIH Urepy/li FHUIBIMU-TEXHUKAIBIK Komay, 2014).
Conrycrik karapra NeNe 685, 6104, 6104C, 6106, 6108, 6110, 6112 yureimManap, OHTYCTIK KaTapra —
6132, 6138, 6139, 6140, 6142, 6144 yureIManap >xatajpl. Aliiay YHFbIMAJIApBIHBIH TONTaphI (hazara
KapChl JKYMBIC 1CTEI/Ii, SEFHU CONTYCTIK KaTap/IblH YHFBIMANAPh! aiiay sl KYpri3reH Ke3ze, OHTYCTIK
KaTap/IbIH aiaay YHFbIMaIapbl TYPaIbl skoHe Kepicirie [8-10].
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Aiinay yHFBIMaNIapbl TONTAPBIHBIH )KYMBICHIHBIH/TOKTAYBIHBIH KapThl KE3€HIHIH Y3aKTHIFbI
aiiiay YHFbIMaJIapblH T'HIPOAMHAMUKAIBIK 3€pPTTEYJIep MAJIIMETTEPIHEH aHbIKTaJ/1bl (KbICBIMHBIH
TOMEHJICY KUCBIFBI 9JIici). Aliiay YHFbIMaJIapbl MEH OHAIPYII YHFbIMAJIap apachlHAAaFbl yYacKere
TOH oOpTalia KaIIbIKTBIK TMEH KbICBIM OTIMIUIKTIH aJbIHFaH MOHJEP1 HETi3iHAe KbICBIMHBIH
©3repyiHiH opTalla Tapaiy YaKbIThl aHBIKTAJIJIbI, OJ1 )KAPTHI IUKJIBIH Y3aKTHIFbI PETIH/IE AJIbIH]IBL.

Aiiay yHFbIMaapbl >KYMbICBIHBIH/TOKTaYbIHBIH JKapThl KE3€HIHIH Y3aKThIFbI OChI yyacke/e 6
TOYNIKTI Kypanpl. AWpay YHFbIMaJapbl JKYMBICHIHBIH TapHXH JIepeKTepi OOMBIHIIA OJap/IbIH
KaOBbUIIaFbILITBIFbIH YJIFATy MYMKIHAIT aHBIKTAJ/Ibl, COHJIAN-aK aiilay YHFbIMATIaphbl TONTapbIHBIH
Mep3iMai KyMbICHl Ke3iHae ydackeniH KKY¥ xyiieciH cymeH XaOIbIKTay >KYHECIHIH >KYMBbIC
pexumaepi anbikTamabl [1, 10-11]. Vdackeniy OapiblK aiiiay YHFbIMaTapbl CYMEH CYKHHAFBIIIT
YHFBIMaap TOOBIHAH >KaOJbIKTANAThIHABIFBIHA OAlJIAHBICTBI CTAIIMOHAPJIBIK €MEC CYJIAHIBIPY
Ke31HJIe alilaJIaThIH CY/IbIH KOJEeMAEPIH peTTey KUbIHIBIK TYbIpraH >k0K. COHBIMEH KaTap *bUIIbIH
Ka3FBI JKOHE KBICKBI KE3CH/IEPIH/IE CTAMOHAPIIBIK €MEC CYIaHABIPY pekumepi a3ipaenai. JKasrbl
Ke3eHJIe aiilay YHFbIMaJlapbl TONTAPbIH TOKTAaTy apKbUIbI, KHICKbI KE3E€H/IE€ — YHFbIMAlap TOHTaphI
OOiibIHIIA Cy aiiayibl Mep3iMIi HIEKTEYMEH CTallMOHAPIIBIK €MEeC CYTaHIBIPY KOJIAaHbUIIbL. KhICKBI
kezenne KKY yHrbIManap »KyMbICBIHAAFbl KUBIHIIBUIBIKTApbl OOJABIPMAy MakKcaTbhlHIA aiaay
YHFBIMAJIAPhI YIIIiH KaOBUIAFBIITHIKTEIH €H TOMEHIT MOHAEPi OeNTiIeH i, CoJI Ke3/e Ccyarapiapaa
CY/BIH KaTybl 00JFaH koK. KaObU1IarbIIITHIKTHIH OYJT MOHIEp1 KBICKBI YakbITTa H3 Ke3iH/Ie TOyMIKTIK
Cy aliay MOHJICPiHIH TOMEHT1 [T PETIH/IE aIBIH/IBL.

OpeKeTTer! OHIPYIII YHFbIMATIAp PETIH/IE YUacKeHIH OapibIK 45 HIPYII YHFIMACH! KAPACTHIPBUTIBL

CranmoHapibIK eMec CyIaHIbIpy TEXHOIOTHICHIH ICKe achIpyIbIH OackiHa Kapaii (04.2014 r.)
KOpPCETKIIITep IUHAMHUKACHI OHIMHIH KyIleie TYCKeH CylaHybl Ke3iHAe MyHail 1eOuTIHIH
TeMeHzeyiMeH cumattanansl. MK OaceiHia eHIMHIH ailmelk oprama cymanysl 92.2% xypansl,
CYHUBIKTBIK 1€OUTI TOYNIriHEe 56 T Ke3iH/Ie MYHalIbIH alijIbIK opTaiia Ae0uTi Toyirine 4.4 T neiin
TeMeH/Ie/li, OpTaIlia aiIbIK KaOBUTIAFRIITEIK Toyiirine 120 M3 [6-8]. CTaHIMOHAPIBIK eMec ocep eTy
TEXHOJIOTUSCHIH KOJIJIaHy HOTH)KECIH/IE€ TEXHOJIOTHSIIBIK KOPCETKIIITEP/IIH ©3repyiH KapacTbIpaMbI3.

3-cyperTte cCy3y aFbIHIApbIHBIH OaFbITBIH ©3TePTy TEXHOJOTHSICHIH KOJIJaHYMEH
CTaLMOHAPJIBIK EMEC CYJIaHABIPY/IbIH OacTatybl MyHalIbIH OpTallia AeOUTIHIH KOTEpiTyIMEH KoHe
OHIMHIH CyJaHFaH/bIFbIHBIH TOMEHJIEYIMEH KaTap *KYpeTiHil kepiHin Typ. Aunaiina 2014 >KbUIFsl
TaMbI3JlaH OacTan ©HIMHIH CyJaHFaHJBIFBIHBIH ©Cyre >KOHe MyHail JeOUTIHIH TeMeHaeyre
Oeranbichl Oaiikanaabl. TexXHOJNOTHSHBI KOJNJAAHYABIH OocCepl asKTalFaH CUAKTBL. JlereHMmeH
08.2014-12.2014 >kbuTFBl CTAL[MOHAPIIBIK €MEC CYJIaHABIPY KE3eHIH/Ie MyHall IeOUTIHIH TOMEHEY
KapKBIHBIH CAIBICTHIPY KOPCETKEHIeH MyHail IeOUTIHIH TOMEH/IEY KapKbIHBI a3bIPaK KapKbIH/IbI.

CranmoHapiblK eMec CylaHIbIpy KapacThIpbUIbIT OTbIpraH ydackene 2014-2015 >xpuimap
OoiibIHa Y3/IKCI3 JKy3ere achlpbulbl. KpICKbI Ke3eHIe acep eTy KEe3eHAUIri aiiiay YHFbIMallapbl
Karapbl OOWBIHIIIA alay/Ibl MEKTEY eceOiHeH )xy3ere achpbuipl [ 10-12]. Cy3y aFbIHBIHBIH OaFbITHIH
©3repTyMEH CTAllMOHAPIIBIK €MEC CYJaHIBIPY TEXHOJOTHSCHIHBIH KBICKBI PEXHMMiIHE OTy Ke3iHae
MYHa/IbIH I60UTI MEH OHIMHIH CYyJIaHFaH/IbIFbIHBIH TYpPaKTaHybl Oaiikaasl [ 10-12]. CrannoHapibIk
eMec aiayablH OactranybiMeH Oipre 2015 >kputbl aiiay YHFbIMaJapbIHBIH KaTapblH TOKTaTYMEH
OHIMHIH CYJIaHFaH/IbIFbIHBIH OlpKaTap TOMEH/EYl1 ’KoHe MyHal IeOUTIHIH ecCyl )Kypei.

Ocpblnaiiiia, yJackesie CTAIlMOHAPIBIK eMeC CyJIaHJbIpy MYHal JIeOUTIHIH TOMEHJEY >KOHE
OHIMHIH CyJIaHFaH/IBIFBIHBIH 6CY KapKBIHIAPbIH TOMEHIETYTe MyYMKIHIK Oeperi. MK konmaHpuiaThiH
TEXHOJIOTUSCHIHBIH THIMJIUIITIH €CETTey BIFBICTBIPY CHITATTaMaChIHBIH HET131H€e JKYPri3uii.

Exinmn epekuieniri >xep KoWHayblH mnaipananymbslHblH MK yuackecinne enmipyi
YHFBIMAJIAP/IbIH KYMBIC PeXUMACPIHIH 63repiciH KOMAaHybl (OHTalIaHABIPY) OOMBIT TaObLIA b
byn »xarpaiina eHAipylll YHFBIMaJapJblH JKYMBIC PEXKHUMJIEPIH OHTAWIAHABIPY HeEri3iHEeH
CYMBIKTBIK ACOUTTEpiH yiiFaiiTyra OarbITTanabl. CTalMOHAPIBIK €MeC CyNaHAbIPY Ke3eHiHJe
y4acKee OHIPYII YHFBIMAIAPIBIH )KYMBIC PEKUMJICPIH YYaCKEHIH YHFbIMaap KOpbIHbIH 58%-
HaH apThIK OHTAMIAHBIPY KYPri3iii.

OHTalnaHBIpy JKOHE CTAlMOHApJBIK €MEC CyJaHIblpy TEXHOJOTHACHIH Oipiece
KOJJaHyIbIH ocepiH Oaramay kemeHnali ocep ety (MK+oHTaitmanaplpy) KOJNJAAHBUIFAH
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YHFBIMaJIap/ia MEHIIIKTI 9Cep CTAI[MOHAPJIBIK eMeC CYJIaHABIPYIBIH dCep €Ty ailMarblHIa FaHa
OoJFaH YHFIMaJapMEH calbICThIprana 1,5 ece ToMeH ekeHin kopceTTi (4, 0-cyper).
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Cyper 4. Heri3ri koHe THIFBI3IAFbIII KOPIapbIH YHFIMANAaphl OOHBIHINA (), OHTAHIaHIBIPYIBI
KOJIJIaHYMEH JKOHE KoJimanOal yHrpIMaliap OoibiHia (0)

H3+MH®II acepin 6oy

3epmmey  momuoicenepi. YHFpIMajapjaa — OHrTaWnmaHapipymern — Oipre  H3+WHIID
TEXHOJIOTUSICBIHBIH THIMJUIITIHIH TOMEHCYl CYHBIKTHIK JEOWTIH YIFaTKaH Ke3jae (aFbIHIaFbl
dazanap yneciHiH yiieciMci3 e3repyi) OCbl YHFbIMANapJarbl CyJaHFaHIIBIKTBIH KYPT ©CYyIMEH
OaiinmanpIcThl. bIFpICTBIpYy cumaTTaManapeiHaa Oyl Iapa MYHAWAbl BIFBICTBIPY CarlachIHBIH
HaIlIapJaybl peTiHJe KepceTuleal, anaiiia 6ipkarap karaaiinapaa cylaHFaHIbIKThIH 6CYl Ke31H e
TOYJIKTIK MYHa# amyablH ecyi OalKasibl.

Kecte 1
OHTallTaHABIPYABI KOJAAHYMEH KIHe KoaAaHO0al YHFbIManap OoibIHIIA
H3 + UH®II acepnai 60y
I'TM Typi KubiHThIK | YHFbIManap | MeHuikTi TonTarbl TaOBICTHI YHFbIMA-
acep, T caHbl, JaHA | Jcep, T/YHF. JIapAbIH yJieci, OipJik yieci
Ownraitnanaeipy+ H3 8380 21 399.0 0.24
H3 7576 12 631.3 0.08

Contycrik bo3ambl TYTKBIPIBIFBI JKOFApbl MyHail KEHOPHBI CTAallMOHAPIBIK EMEC
CYJaHJBIPY TEXHOJIOTUSCHIH ChIHAY JKOHE KOJJAHY IMOJIUTOHBI O0Abl. TYTKBIPIBIFEI >KOFAphI
MyHail ~ KeHITepiHAe (QIIOUATEPAIH  KO3FANFBIITHIFBIHAAFEl  YJIKEH  albIpMallbLIbIKKA
OaillaHBICTHl  CYyNaHABIPYIABIH THIMJAUIINT TOMEH OOJaThIHBI KAaKChl TaHbIC. JlereHMeH,
CTAIMOHAPIIBIK €MeC CYJIaHBIPY MYHAH MEH CYABIH TYTKBIPJIBIFBIHIAFBI )KOFAPhl Al BIPMAIITBITBIK
Ke3iH/e Jie UrepyAiH KOJAAHBICTAFbI )KYHEeCIHIH THIMIUTITIH apTThIPaIbL.

JKy™MbicTa KeNTIpUIreH HOTHXKeJep KeHOPHBIHBIH TYPJII CY3LTy-ChIMBIMIBUIBIK KACHETTEPIMEH
CHUITIATTAJIaThIH YKaHA yYacKeNepiH/e CTalMOHAPIBIK eMEC CYJIaHBIPY/Ibl KeHEHTY/IIH aTapibIKTai
TUIMIUIITIH  KepceTTl. CoHbIMEH Oipre TYTKBIPIBIFBI JKOFapbl MyHail keHimrepinae MK
TEXHOJIOTUSACBHIHBIH IIAIIAH TO3Y KacueTi OONaThIHBIH aTalm eTy KaKeT, SFHU OJap/blH
TEXHOJIOTUSUTBIK THIMALTITI Tammas TeMeHeiai. CoHIbIKTaH, KEHOPHBIHBIH JKaHa yJacKelepiHe
MK konpanyzael keHeiiTymeH karap MK KoigaHBLIaTBIH TEXHOJOTHSCHIH JKETUIMIPYAlI TYPaKThI
KYprizy Kaxer. by OarbIT cTaliMOHApIIbIK eMec acep €Ty THIMAUIIH KYIIeWTy OOMBIHINA >KaKChI
nepcriektuBanapra ue. Conrycrik bozambsl keHopHbIHAa MK TEXHOJOTMSACHIH JaMbITy OipKarap
KEe3eHIEP/IeH OTTi. bacTankpia UKIIBI CYIaHIbIPy KOIIAHBUIIBL, O A TapIIBIKTAi TEXHOIOT USUTHIK
HoTIKe KepcerTi. Kemeci keseHze (Kasipri yakpITTa) LUK CYJIAHIBIPY CY3y aFbIHIAPBIHBIH
OaFbITHIH ©3repPTYy TEXHOJIOTUSICBIMEH KypaMAacThIPhULIbL. bonamakra ksl cynanasipy MHOII-
NeH YWeciMae XOorapbl NEOMTTI KOFapbl CyJaHFaH OHAIPYIIl YHFbIMalapabl Ke3eH-Ke3eHIMEH
naiiianaHyMeH KypaMIacThIpbLIaThIH 001 bl
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Exinmi epexmeniri skep KOWHAYBIH MaiilaaHyIIbIHBIH OHIPYIII YHFBIMaTapAblH KYMbIC
PeXKUMICPIH OHTAMIAHABIPYBI JKalmak KojagaHy (HETi31HEH CYHBIKTHIK IEOHUTTEpiH YJIFAWTY)
¢axrici O6onpim TaObutaAbl. ['€0Or0 TEXHHKAIBIK HIapaiap TYPiH KOJNAAHY KapacThIPBUIBII
OTBIPFAaH Y4YacKeJe CTAaIlMOHAPJBIK €MeC CYyJaHIbIpY THIMIUIITIHE enoyip ocep eTTi.
OHraiinanaplpy KOJIaHBUIFaH YHFBIMAIAp OpTa ecenteH 1,5 ece a3 MeHIIKTi acepre ue 0oaibl.
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PACHIMPEHUE U AHAJIN3 OIIBITA IPUMEHEHUA TEXHOJIOI'MHU
HECTAIIMOHAPHOI'O 3ABOJHEHHUS C IPUMEHEHUWEM TEXHOJIOTI'MA
N3MEHEHUSA HAITPABJIEHUSA ®UJIIBTPAIITMOHHOI'O ITIOTOKA HA ITPUMEPE
MECTOPOXIEHUA CEBEPHBIE BY3AUYN

Cynetimenosa P.T., Kapumosa A.C., lllasxmemosa JK.b., A6oewosa I'.I'., [llamwenosa A.E.

Ha mecmopoorcoenuu evicokossazkoii negpmu cesepnvie byzauu (Pecnyonuxa Kazaxcman)
€ Yenvblo N000ePIHCaAHUS NOCMOAHHO20 BbICOKO20 MEXHONI0SUUEeCK020 d(gekma om npumeHenus
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MEXHONI02UU HEeCMAYUOHAPHO20 B030€UCMBUs PAYUOHALHO ee KOMOUHUPOBAHUe ¢ Opy2umu
mexnonoeuamu (Oeandocanany, 1969; Zhang et al., 2010; Zhdanov et al., 1996).

Paccmompum onvim npumenenus mexHono2cuu Hecmayuo- HAPHO2O B030€lCEUsl 8
couemaHuu ¢ mexuonozuell usMeHeHust Hanpasierus guibmpayuonnoeo nomoka (MH®II) na
yuacmke wecmo2o 610Ka (I0HCHASL YACb NEPBO20 IKCNILYAMAYUOHHO20 00bEKMA).

OchosHble 201020-usuyecKue Xapakmepucmuky nepeo2o 3KCNLyamayuoHH020 00beKma
Mecmopodcoenus: cesepHvie byzauu (ropckue copuzonmsel FO1 u FO2) npedcmasnensvt 6 0anHot
cmamve. OCHOBHLIMU OMAUYUMENbHLIMU YePMAMU 2€0102ULECKO20 CIMPOEHUsL 3ALeNHCU ABTIAeMCS
8bICOKASL CPEOHSSA NPOHUYACMOCHb KOJIEKMOPA, 8blCOKASL NOCAOUHAS HeOOHOPOOHOCHb NOJIs
NPOHUYAEMOCTIU, BbICOKAS BA3KOCb NAACTOBOU Hehmu.

KiroueBble cioBa: mecmopooicoenue, npooyKmueHvlll 20pU30HNm, He@dmsHvle 3andachl,
nooodepaicanue niacmosozo 0asieHus, 00800HeHUe.

SUPPORT OF SUSTAINABLE HIGH-TECH IMPACT OF APPLICATION OF NON-
STATIONARY IMPACT TECHNOLOGY IN NORTH BOZASHI OIL FIELD
WITH HIGH VISCOSITY

R.T. Suleimenova, A.S. Karimova, J.B. Shayakhmetova, G.G. Abdeshova, A.E. Shamshenova

In order to support the sustainable high-tech effect of the use of non-stationary impact technology
in the high-viscosity oil field of andatpa North Bozashi (Republic of Kazakhstan), it is effective to combine
it rationally with other technologies (oganzhanyants, 1969; Zhang et al., 2010; Zhdanov et al., 1996).

We consider the practice of using non-stationary impact technology on the section of the
sixth block (the southern part of the first operational object) in combination with the technology
of changing the direction of the filtration flow (SSP).

The main geological and physical characteristics of the first operational object of the North
Bozashi field (Jurassic layers Yul and Yu2) are presented in Table 1. The main special properties
of the geological structure of the mine are high average collector permeability, high layer
heterogeneity of the conduction field, high viscosity of the reservoir oil.

Key words: Field, oil reservoir, oil reserves, Water Moon technology, well fitting.
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BJIMAHUE PA3JIMYHBIX ®PAKTOPOB HA TOYHOCTH ONIPEJAEJIEHUS OPBUTHI
KOCMHMYECKOI'O ATIITAPATA C HOMOIIBIO HASEMHBIX U3MEPEHUIA

Tykmyb6aeeg B.b., baiibexosa O.K., Kambaposa A.

Tounoe onpedenenue opoUmbl AGNIAEMCA BAHCHBIM 8 COBPEMEHHOU 2e00e3ULl U CYUecmsyon
pasnuunble Memoobl onpeoeneHuss opoum 6 3aBUCUMOCIU OM HAHAYEHUsl U 6bICOMbL Nojlema
KOCMUYECKO20 annapama, d makice 6 3aBUCUMOCU Om MeXHUYecKux eosmodicHocmel. Ilpu
onpeoeneHuy OpoUmbvl KOCMUYECKO20 annapama UCHOIb3VIOMcs OuHamuyecKue, NoayouHamuyecKue u
KuHemamuieckue memoowl. B amoui cmamwe 6yoym oyenenvl Memoobl MOYHO20 Onpedeietus Opoumsl
U GUAHUE PAZIUYHBIX (PAKMOPO8 HA MOYHOCHb ONpeOesieHus KOCMUYeCcKo20 annapamd, Mmakdice
BIUSHUE BO3MYUJCHULL HA MPAEKMOPUIO NOAEMA KOCMUYECKO20 annapamd.

KuroueBble clioBa: onpedenerue opoumvl, OUHAMULECKUL MeMOO.

[Tpu ompeneneHun OpOUTHI KOCMHUYECKOTO amIapara ¢ MOMOIIbI0 HA3eMHBIX W3MEPEHUIH
YUUTBIBAIOTCS Takue (akTOpbl, KaK TPABUTALMOHHBIE W HE I'PAaBUTAI[IOHHBIE BO3MYLICHHUS;
YUUTBIBAIOTCS] MCKa)KEHUE CHTHAJIa TIPU MPOXOXKAECHUH depe3 CIIOM aTMocdepsl, Tpormochepsl,
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MOHOC(EpBI; YUYUTHIBAIOTCS OINMOKH, IMPH HU3MEPEHUH BPEMEHHM NPOXOXKICHUHM CHTHAIIA;
YUUTBIBACTCS UCKa)KEHHE PAAMOCUTHAIA YUUTBIBAIOTCS PEIATUBUCTCKUH AP PeKT, anpden0 3emin,
BJIMSTHME TPAaBUTAIMIA COJTHIIA M JIYHBI U T.JI. 3-32 HEOTHOPOTHOCTH aTMOC(Ephl TOUHOE 3HAUCHHE
BPEMEHHU NPOXOKACHUS CUTHAJa OT Ha3eMHOIO JI0 CIyTHUKAa U OOpaTHO HEBO3MOXKHO, JIMIIb
Oepercs MaKCHUMaJbHO NPUOIMIKEHHOE 3HAUYEHHE BPEMEHH, TIOIYYEHHOE C TIOMOIIBIO
CTaTUCTHYECKOH OOpabOTKM IOJYYEHHBIX [JaHHBIX II0CJI€ HEOJHOKPATHBIX H3MEPEHHUH.
HckaxkeHuss BpeMEHM IPOXOXKJIEHUS CHUTHajda W3-32 [PEJOMIIEHUS TaKXKe HEBO3MOXKHO
OIPENIEJIUTH 110 PUUNHE HEOTHOPOJHOCTH aTMOC(hEpBI.

st onpenenenus opoUTH KOCMHYECKOTO amnmapara ¢ NOMOIIBI0 HAa3eMHBIX W3MEPEHUI
Jy4llle BCEro NOAXOANUT AMHAMUYECKUH METOJ OIpeesieH!s] OpOUTHI, TaK KaK IPU ITOM METOAE
onpejenseTcss IpeaBapUTelbHas oOpOMTa, Jajee C YYETOM BO3MYIUEHMH IPOBOJIUTCS
IIPOrHO3UPOBaHUE OPOUTHI HAa HECKOJIBbKO BUTKOB Brepel. Ilpu HazeMHOM M3MepeHMH OpOHUTHI
M3MEPUTENBHBIC IMYHKTHl HAaXOJATCA B OTPAaHWYEHHOW 00JacTH W OmpesaeicHue OpOUTHI B
pEeaJIbHOM BPEMEHHU HEBO3MOKHO.

Obvexmul u Memoovl Uccied08anusi. B TMHAMUYECKOM METO/E ONpeesieHUs] OpOUTHI Ha
IIEPBOM JTal€ OINPEAEIAIOTCS HABUTAllMOHHBIE I1apaMeTphl: JNajlbHOCTh OT KOCMHYECKOIO
anmnapara J10 Ha3eMHbIX U3MEPUTEIbHBIX IYHKTOB B HECKOJIBKHUX TOUKaX KOPOTKOM 1yTrd OpOUTHI.

ITpn onpeneneHuy HaBUIALMOHHBIX MAPAaMETPOB YUYMTBHIBAKOTCS OMIMOKKM HPU M3MEPEHHUU
BPEMEHHM NPOXOXJIEHHs CUTHajla M OIIMOKM NpU HM3MEPEHUH BXOAHBIX YacTOT Ha HAa3eMHOM
U3MEpUTENHHOM INyHKTE. [lanee mpoBOAUTCS MPEABApPUTEILHOE ONPEAETIeHHe OpOUTHI ISl IEPBOTO
BUTKA C PAacdeTOM KEIUIEPOBCKUX IapaMeTPOB, TAKHX KaK: SKCIEHTPHCUTET, OOJbIIas W Majas
II0JIyOCh, HAKJIOHEHUE, APT'yMEHT IIEPULIEHTPA, CPEIHSASA AaHOMAIIUS U I0JITOTa BOCXOAALIETO Y3J1a.

[IpenBapuTensHas opOUTA SBISAETCS TOYHOM TOIBKO OTNPEACTICHHON KOPOTKOM IyTH, fanee
HE00XO0AMMO MTPOrHO3UPOBATh OPOUTY C YUETOM BO3MYILAIOIIMX YCKOPEHHI.

JluHamuueckuii METOJ| ONpeNesIeHUss OpPOUTHI COCTOMT W3 JAMHAMHUYECKUX CHJIOBBIX
MOJIEIEM, BIUSIOUIMX Ha JBUKEHUE CIYyTHHKA. Takue MOJENM HCIHOJB3YIOTCS i pELICHUs
YpaBHEHUs JBW)KEHHS CIIyTHHKAa C MHCIIOJIB30BAHMEM UHCJIEHHOTO WHTETPUPOBAHUS IS
onpeJiesieHUs] Haubojee NOAXOAALIeH OpOMTHI. YpaBHEHHE [BW)KEHUS CIIyTHHKAa 3TO
g depeHIMaIbHOE YpPaBHEHHE BTOPOTrO MOPSAJKA, CBA3BIBAIOIIEE MBUIKEHHME CIYTHHKA C
YCKOPEHUSAMH, KOTOPBIE BO3MYILIAIOT CITYTHUK. JTH YCKOPEHUS BO3MYILEHHUS 3aBUCAT OT BPEMEHH,
MOJIOXKEHHU S, CKOPOCTH U (PU3MUECKUX CHJI, BIUSIOIINX HA IBUKECHHE.

OOBIYHO, AJIS1 TOYHOTO OTpPEAETIEeHHs OPOUTHI KOCMUYECKOro arapara MCHOJIb3YIOTCS TpU
MOJIEITH, TAaKUE KaK JUHAMHYECKas MOJIeJIb, KHHEMaTHUYeCKast MOJIEIIb, U TT0JTy IMHAMUYECKAsi MOJIETTb.

Ha xocmuueckuil anmapart, JBMKYIIUICS 1O CBOEH opOuUTe NEHCTBYIOT MHOKECTBO CHJI,
KOTOpbIe OyIyT JaBaTh BO3MYILEHHIOIINE YCKOPEHUsI KOCMUYecKoMY ammnapaty. Bosmymiaromue
YCKOPEHHUST MOKHO pa3[eluTh Ha TPaBUTALMOHHbIE W HErPaBUTAL[MOHHBIE BO3MYIIIEHUS.
I'paBUTAalIMOHHBIE BO3MYIIEHUS: HEOJHOPOJHOE IPABUTALIMOHHOE MoJsie 3eMiu, Bo3myuieHus
tpethero tena (Jlyast u Comuna), [lpunussl, PenstuBucrckue 3¢ dextsl. HerpaBurammonnsie
BO3MYyUICHUs: ATMoc(hepHOe compoTHBieHHe, JlaBieHHe MNPsSMOro COJHEYHOTO W3IIyYeHHMS,
Anr6eno 3emin, Tara.

JluHaMu4eckuif METoJ ONpenieeHnss OpOUTHI UCTIONb3yeTCs sl MporHo3upoBanus KA
oCJIe OTpeIeTIeHUs MpeaBapUTEIbLHON OPOUTHI U MO3BOJISIET ONPEAEIUTh TOUHYIO OpOUTY.

Kunemarnueckuii METO/1 UCTIONB3YETCS IS ONpeieTIeH st OPOUTBI CO CITyTHHUKOBBIX CHCTEM,
takux kak [HCC wmu  GPS. DtoT MeToa moaxoauT Ajis OomnpeaeiieHuss OpOUTHI HE ¢ HAa3eMHOTO
MYHKTA, a ¢ KOCMOCA, 4TO YA00HO Juist HenpepbIBHOM cBsi3u ciiyTHUKa ¢ HCC nmu GPS.

JluHamuueckuii METOJ| OmpesiesieHnss OpOUTHI MO3BOJIAET YTOUHUTH IMPEABAPUTEIBHYIO
opbuty, KoTopas Oblja ONpejaeicHa Ha KOPOTKOW Jyre ¢ TMOMOIIbI0 HAa3eMHBIX HM3MEPEHHU.
JlnHaMUYeCKUii METO ] HEe TIOJXOMT JUIsl HETIPEPBIBHOU CBSI3U CO CITYTHHUKOM M OecriepeOorHON
Iepelauy JaHHBIX CO CIIYTHUKA HAa HA3€MHBII U3MEPUTENbHBIN IIYHKT, & TAKXKE I103BOJISET TOUHO
IpeacKa3aTb OpOMTY C y4eTOM BO3MYILEHHMI Ha HECKOJBKO BUTKOB BIIEpE[], YTO YAOOHO U
MPAKTUYHO JIJIs1 HA3€MHOT'O U3MEPEHUs! OPOUTHI.
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Kak roBopmiioch paHee, BO3MyIIeHHUs ObIBaIOT TPABUTAI[MOHHBIC W HETPaBUTALMOHHBIE.
Bo3mylieHrsi BO3HUKAOT OT HEOAHOPOJHOCTH T'PAaBUTALMOHHOTO MOJS 3€MJIM, BO3MYLICHUH
TPETHETO Telia, aTMOCPEPHOTO CONMPOTUBIICHHSI, COTHEUHOTO JaBJICHUS, AITb0eI0 3eMIIH, TATH U
penaTuBUCTCKUX 3(PQekToB. JMHaMUuecKas CHIIOBas MOJENb UCIOIB3YETCs JUIsl OMpesesieHus
BO3MYIICHUN M CTENEHH BO3ACHUCTBUS HAa KOCMHUYECKHI ammapar. BeiOop, Kakue BO3MYILEHHUS
JOJIKHBI YYUTHIBAThCA OyJIET 3aBUCETh OT BUa OPOUTHI U €ro XapaKTepUCTUK. [ paBUTALIMOHHbBIE
BO3MYILIEHUSI BO3HHUKAIOT OT BO3JIEHCTBUS MAacCOBOIO IPUTSKEHUS, TO €CThb 3eMiu, JIyHbl u
Connua. Tak Kak y 3eMJIM rpaBUTALMOHHOE 10JIE HEOJTHOPOIHOE BO BCEM IMPOCTPAHCTBE, TO CTOUT
YUYUTBHIBATh €r0 BO3JAECHCTBME HAa KOCMUYECKMU anmapar. Bo3mylleHus OT HEOJHOPOJHOCTH
rpaBUTAlMU 3EMIIM OIIPEAEIIAIOTCS B 3aBUCUMOCTH OT ITOJIOKEHUSI KOCMHUYECKOI0 arapara.

HerpaBuranmonnsie BO3MyIIeHHA. ATMOC(HEpPHOE CONPOTHBICHHE - O3TO TPEHHE
KOCMHUYECKOTI0 arnmapaTa ¢ 3eMHOU aTMocdepoi, JaBlIeHre MPSIMOT0 COIHEYHOTO U3TYUYESHHUSI - ITO
YCKOpEHHUE, BBI3BAHHOE IOTJIOMICHUEM WM OTPaXCHHEM COJHEYHBIX (POTOHOB, anbbeno 3emin
BbI3BaH NTOTOKOM COJIHEYHOW SHEPrHH, OTPAKEHHBIM OT 3eMJIH. BhIlieynoMsHyTbIe CHITbI OBLITH
noapobHo oOcyxneHsl MonTeHOpykoM W ['mimom. [y pemieHusl ypaBHEHHUS OBMO)KCHUS U
JOCTHKEHUS] TOUHBIX OPOUT HA KOPOTKOM Ayre UCHOIB3YIOTCS Pa3IUYHbIE METO/IbI MOIIArOBOTO
YUCJIIEHHOTO UHTETPUPOBAHMUS.

Jlis  KOCMH4YECKOro ammapara oOIpeaeieHHe OpOUThl MOXKET OBbITh  OMKCaHa
MaTeMaTU4YeCKHU, MPEJCTaBU PacHpOCTpaHEHUE OPOUTHI YpaBHEHUSMHU ABM)KEHUS OTHOCUTENIBHO
TeOLIEHTPUUECKON CUCTEMbI KOOPJIMHAT, OHO BBIpAXKaeTCsl cleaylie popmymo:

HeonnopoaHoe rpaBuTanoHHOE mosie 3eMid. [ paBUTAIMOHHOE TOse 3eMIIH, KOTOpOoe
OTKJIOHSETCS OT C(hepUYECKH CHUMMETPUYHOM MacChl Ha3bIBA€TCS HEOJHOPOJHBIM U MOXKET OBITh
BbIpaK€Ha TapMOHMYECKMMM GQYHKIUSAMU. [loTeHlMan rpaBUTalMu MOXXET OBITh BbIpa)KE€Ha
cienyromiei hpopmyIoi:

co n
GM ag\"
V=—-»|_1+ Z Z (Te) (Cym cos cos mA + Sy, sin sin mA )Py, (cos cos 0 )
r
n=1 m=0
At™ocdeproe compoTuBieHHE. ATMOC(hEpHOE CONPOTUBIEHHE - OTO TpPEHHE

KOCMHUYECKOTI'0 anrmapara ¢ 3eMHoi aTMochepoii. Bo3mymienus ot atMmocepHOro conpoTUBIIEHUS
ABISIOTCS  HauOojiee BIMSAIOUIMMM Ha OpOMTY M CIIEAOBAaTEIbHO CaMbIM  Ba)KHBIM
HErpaBUTALMOHHBIM ycKopeHueM. Cuibl, AeWCTBYIOLIME H3-32 aTMOC(EPHOr0 COMPOTHBICHUS
3aBUCAT OT CKOPOCTH CITyTHHMKa, (POPMBI CIYTHHKA, OT BBICOTHI, TeMIIEpaTyphl M IUIOTHOCTU
aTMoc(epsl Ha TaHHOH BBICOTE.

Bosmymenus tperbero tena. M3-3a maccoBoro BosxeiictBus Jlynsl m ConHua Ha
KOCMHUYECKHI ammapar MOSBISIOTCS BO3MYILIEHHS Ha TPAaeKTOPUU KOCMHUYECKOro ammapara. B
pacueTe YCKOPEHHMI yUMTBIBAOTCS BEKTOpHI nosiokeHus JIynsl u ConHua, a TakkKe UX Macchl U
NepUOJ BpallleHU BOKPYT CBOEH OpOUTHI.

Hasnenue npsamoro COITHEYHOr0 U3IIyUeHHs. Y CKOPEHUS OT JAaBjieHus IpsaMoro CoIHEYHOro
U3JTy4eHHs TIOSBIISIOTCS OT OTOKA (JOTOHOB, BO3ACUCTBYIOIIMX HA KOCMUYECKUH armapar.

Anpbeno 3emnu. Anpbeno 3emiu mpeicTaBiseT coOOW BO3JAEHCTBHE TOTOKA
COJIHEYHOW DSHEPIUU OTPAKEHHOM OT MOBEPXHOCTH 3€MJHU. YCKOPEHHS OT BO3JEHCTBUSA
Anpbeno 3eMiaM paccuMTald M CO3JAIM aHAIMTUYECKHH (opmanu3M, OCHOBAHHBIM Ha
c(hepruyecKkux rapMOHHUKAX.

[Tocne pacuera BiIMSHUE BCEX BO3MYIIAIOUINX (PAKTOPOB OINpenensercss TouHas opOuTa ¢
IIPOrHO3UPOBAHUEM.
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JKEPJET'T OJIIIEYJIEP APKBLIBI FAPBIII ATIITAPATBIHBIH OPBUTACBIH
AHBIKTAY JQJIJITTHE OPTYPJI ®AKTOPJIAPILIH OCEPI

Tyxmyb6aes b.b., baiibexosa O.K., Kambaposa A.

Opbumanvl 0a1 aHbIKMAy Kazipei 2eo0e3us0a Maybi30bl O0IbIN MAObLIAObL HCIHE EapblllL
annapammapuiHbly MaKcamol MeH Yuly OuikmiciHe, COHOAQU-AK MEXHUKAbIK MYMKIHOIKmepee
batinanvicmel opoUManNapovl AHLIKMAyobly apmypiai adicmepi 6ap. Fapviw annapamulHbly
opoumacwin aHblkmayoa OUHAMUKANGIK, JHCAPMBLIAU OUHAMUKALBLIK JCOHEe KUHeMAMUKATbIK
a0icmep Kondauvliaovl. Byn makanaoa opdoumanvl 0271 aHLIKMAy 20icmepi dcone apmypii
gaxmopnapoviy 2apvlud annapamsii AHbIKMAy 0210i2iHe acepi, COHOAl-aK OY3bLIY1apObIH 2APbILUL
AnnapamvlHbly YUy HCOoablHa acepi 6aeananaobl.

Kinar ce3nep: opouma anvixkmay, ounamuxansix a0ic.

THE INFLUENCE OF VARIOUS FACTORS ON THE ACCURACY OF
DETERMINING THE ORBIT OF THE SPACECRAFT USING GROUND
MEASUREMENTS

B.B. Tuktubaev, A.K. Baibekova, A. Kambarova

Precise orbit determination is important in modern geodesy and there are various methods
for determining orbits depending on the purpose and altitude of the spacecraft, as well as
depending on technical capabilities. Dynamic, semi-dynamic and kinematic methods are used to
determine the orbit of the spacecraft. This article will evaluate methods for accurately determining
the orbit and the influence of various factors on the accuracy of determining the spacecraft, as
well as the influence of disturbances on the flight path of the spacecraft.

Key words: orbit determination, dynamic method.
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IMPROVEMENT OF THE TECHNOLOGY OF RYE-WHEAT BREAD BY ADDING
BEAN FLOUR AND FLAX SEEDS

D.A. Shansharova, A.Zh. Amankeldi

The technology of adding bean flour and flax seeds to rye bread has been scientifically
substantiated and developed to improve the quality and nutritional value of the product.

The nutritional value of the developed product has been increased, the optimal amount of
bean flour for protein enrichment of the finished product has been determined, organic and
physico-chemical indicators of bread quality have been improved.

Key words: technology, rye-wheat bread, bean flour, flax seeds.

The development and introduction of new food products with increased nutritional value
is one of the key topics for the formation of clusters in the baking industry.

Among non-traditional flour products, bean flour, although containing up to 25% protein, does
not meet the needs of the baking industry. In terms of protein content, this culture is very close to meat,
even more than fish. Up to 75% of the protein in beans is absorbed by the human body.

Beans contain many vitamins (carotene, C, B 2 , B6, PP, folic acid - 50-60%),
carbohydrates (monosaccharides, oligosaccharides, starch), fat (3.6%) and essential amino acids
(lysine - 2-4 %, tryptophan - 0.1-0.2%). They are also rich in minerals.

Legumes are widely used in general medicine due to their usefulness and medicinal
properties. Legumes are good for weight loss, have a sedative effect, and are good for dental health.
Legumes are the most essential ingredient in a diabetic diet. Legumes can be processed, boiled,
and even preserved to preserve their beneficial and medicinal properties.

The aim of the study was to study the use of bean flour in the production of bakery products. [1]

Due to its unique properties, flax seeds have attracted attention as a source of biologically
active substances necessary for functional nutrition and health maintenance. Flax seeds are rich in
essential polyunsaturated fatty acids, dietary fiber, complete proteins, polypeptides and lignans , a
type of phytoestrogens that support the physiological functions necessary for the human body [3].

The value of flaxseed oil is determined by its high content of polyunsaturated fatty acids,
especially a-linolenic acid, and its low content of saturated fatty acids. Polyunsaturated fatty acids
(PUFAS) contained in flaxseed, a-linolenic and linoleic acids, are recognized as essential fatty
acids. The health benefits of these fatty acids are widely recognized, including cardiovascular
disease, hypertension, atherosclerosis, diabetes, arthritis, osteoporosis , autoimmune disease, and
neurological disorders ( Simopoulos , 2000; Gogus , 2010) [3]

Objects and methods of research. A study was made of the effect of bean flour on the
quality of bread. In this study, functional flour was added at 5%, 10%, and 15% by weight of whole
grain flour. Among the varieties of beans, white beans were selected. The beans did not contain
the protein fractions of glutenin and prolamine . Alkali-extracted proteins are globulins, so a
significant amount of bean flour could not be added to obtain gluten. [2]

In order to study the effect of flour from legumes on the quality of finished products, trial
baking was carried out. The recipe included wheat flour, rye flour, bean flour, water, sourdough,
yeast, sugar and salt. The dough was made from wheat flour of the first grade and wound flour
with the addition of bean flour. The process of kneading dough for making bread was carried out
in one stage, fermentation took place for 2.5 hours. After 60 minutes of fermentation, a punch was
made. The ripened dough was rounded, shaped into a ball by hand and laid seam down on sheets
greased with vegetable oil. The proofing time was 35-40 min, the baking time was 10-15 min at
a temperature of +230°C. In laboratory conditions, the calculation of the recipe was carried out for
200 g of flour. The amount of water required for kneading the dough was determined by
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calculation, based on the moisture content of the dough 43%. The acidity and humidity of semi-
finished products of control and experimental samples were within the normal range. In the test
samples, the humidity and acidity of the dough increased slightly. The organoleptic indicators of
the quality of the finished product, assessed by a point system, were satisfactory in all the studied
samples. At higher amounts of bean flour (20-25%), a specific taste of beans appeared. When
adding 15-25% of bean flour to the mass of wheat flour, in addition to the taste of beans, a grayish
tint appeared. [4,5].

After studying and determining the optimal amount of bean flour, flax seeds began to be
introduced.

In this case, the following methods were used:

- the optimal amount of flax seeds in the product.

- organoleptic index of the finished product;

Results and its discussion. The humidity and acidity of test samples baked with the addition
of bean flour increases compared to the controlled values, since the moisture and acidity of bean
flour is higher. The porosity of the experimental products decreases by 1-9%, but is within the
normal range. After that, the conditions for baking bakery products were determined. In addition
to the steamless method, the steamed method was used. Baking was carried out on a thick dough.
Experimental data showed that products baked on the basis of composite mixtures with the sponge
dough method had a lower porosity. The data obtained can be explained by the fact that with a
longer dough test , the gluten complex is destroyed under the influence of the components of bean
flour. Therefore, it is not advisable to use this method of testing . Based on the results of a study
of organoleptic properties and technological indicators of the quality of finished products, the best
concentration in terms of technology for bean flour is 15% by weight of wheat flour.

Table 1
Quality indicators of rye-pear bread made from wheat flour of the first grade and rye flour
with the addition of bean flour

Quality indicators of rye-wheat bread made from rye flour and
The name of indicators wheat flour and
wheat flour, with replacement for bean flour at
control 1 ratios
5% 10% 15%
Humidity crumb,% 43.4 43.6 43.8 44.0
Acidity, hail 2.5 2.7 2.9 3.0
Porosity, % 72.9 72.2 71.6 70.4
/Sgpecmc volume of bread, cm3 32 33 34 34
Appearance correct form
Peel color dark-brown
Peel character smooth , without cracks and undermining
Porosity status uniform thin-walled
Crumb color dark-
brown
The taste of bread peculiar characteristic of bread with a pleasant taste
to bread
peculiar - .
The aroma of bread to bread characteristic of bread with a pleasant aroma

Thus, the quality indicators of control and experimental samples differ, although slightly.
The porosity of the product with the addition of enriching additives decreased almost
insignificantly.
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Organic quality indicators were also satisfactory. In addition, bread baked with the addition
of bean flour showed less moisture loss after five days of storage.

Based on this study, it is possible to recommend and unify the recipes of bakery products
with the addition of bean flour.

Technical indicators of product quality remain good at a bean meal concentration of 10%
and 15%, respectively.

Picture 1. Adding bean flour to rye-wheat bread

Flax seeds are the richest plant source of the vital unsaturated fatty acids linoleic acid
(omega-6) and a-linolenic acid (omega-3). These essential acids are indispensable, have biological
activity and are necessary for the normal functioning of the body. They increase immunity,
strengthen the walls of blood vessels, increasing their elasticity, they are used to treat and prevent
atherosclerosis and intestinal diseases. [6].

Analysis of the content of physiologically active components of flax seeds allows us to
confidently consider them an ideal food fortifier. Flax seed proteins are more complete in amino
acid composition than wheat and rye flour proteins and can supplement the latter, increasing the
value of bakery products. Flaxseed polysaccharides are of practical interest, as they can act as
water-retaining agents and binders in the production of bakery products, while providing a
protective effect on the digestive system. Flaxseed dietary fibers are of considerable interest, since
one of the ways to increase the nutritional value of bakery products is to enrich them with vegetable
dietary fibers in the form of bran or wholemeal flour [7].

Thus, it is recommended to make wheat-rye bread with the addition of flour for cooking;
it is recommended to make 15% bean flour . The most optimal physical and chemical indicators.
The appearance of the finished product retains the color and shape characteristic of this type of
bread. There is also a pleasant taste and aroma in the finished product.

And the addition of 5% of flax seeds to the total amount of flour is the most optimal for the
organoleptic and physico-chemical parameters of rye-wheat bread.
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BYPHIAK ¥YHBIH KOCBIII KAPA-BI/II[Afl HAHBI TEXHOJIOI' USICBIH O3IPJIEY
Hlanwaposa J[.A., Amanxenodi 0.K.

bypwax ynvin xonoanamoin Kapa 6uoai HAHLIHLIY MEXHOJI02USCHL bLILIMU He2i30en01
JHCIHe 23IpNIeHOl, OY OHIMHIY canacvbl MeH Ma2amoblK KYHObLIbIZbIH APMMbLpaobl.

Onoipinemin OHIMHIH MALAMObBIK KYHOLIBIEbIHbIY HCOLAPLLIAYbL DenciieHol, OallbiH
OHIMHIY aKybi30eH OaubIMbLIVbIH KAMMAMACHI3 ememiH, HaH CANnacbiHblY OP2aHONENMUKAIbIK
JHCOHE  PUBUKA-XUMUSILIK —KOPCEMKIUWMEPIH JCAKCapmamvlh  OYpulaK, YHbIHbIY —OHMALLIbL
Moauepaepi aHbIKManobl.

KinT ce3nep: mexnonoecus, kapa buoaii Hanwl, OYpuaK YHol, 3612blp MYKbIMOAPLL.

YCOBEPHIEHCTBOBAHUE TEXHOJIOTUA P KAHO-TIITEHNYHOTI'O XJIEBA
MYTEM JOBABJEHUS ®ACOJIEBON MYKHU U CEMSIH JIbHA

Hlanwaposa JI.A., Amankenvowr A.7K.

Hayuno obocnosana u paspabomana mexHonio2us picaHo-nueHU4Ho20 Xneda ¢ npumMeHeHuem
aconesori myku, obecneuusarouas NOBbILUEHUE Kauecmea, NUWesoti YeHHOCU U30ETUL.

Ycemanoeneno nosviwenue nuwegoll yennocmu paspabomanto2o usoenus, onpeoesnensl
onmumanvuvie 003UPOBKU haconesoll MyKu, 00ecneuusarwux 0002aueHue 20mogo2o uzoenus
benkom, ynyuuenue opeaHoIenmuideckux u Gu3UKoO-XxumMuieckux nokazameinel Kkaivecmea xneoa.

KroueBble cj10Ba: mexnono2us, picano-nueHudHblil Xneob, paconeas Myka, cemMena JbHa.

uDC 37.01:007 10.53355/ZHU.2023.107.2.025

INTERACTIVE TEACHING METHODS AS AN EFFECTIVE TOOL OF
EDUCATIONAL ACTIVITIES

R. Shadiyev

The article is devoted to the advantages of using interactive media in education. Interactive
learning tools significantly improve the quality of students’ perception of information, contributes
to one of the most important goals of education - complete understanding and memorization of the
material required by the future specialist. Statistical data on the use of information technologies
and devices are analyzed. Transformations in the system of education and in all spheres of human
activity are reflected. Effective interactive teaching methods are proposed.

Key words: Interactive learning, content, gamification, multimedia, informatization.
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One of the main directions of improving the quality of specialists’ training in an educational
institution should be increasing the efficiency of the entire educational process. The efficiency, in
its turn, is largely determined by the adequate choice and professional implementation of specific
educational technologies.

The educational institution should be adapted to a wide range of modern innovative
technological models. Based on the innovative technologies, purposefully organized professional
training contributes to the development of cognitive activity, independence, creative activity,
productive thinking of students, which are of high importance in a developed industrial society.
Today, modern pedagogical technologies emphasize the teacher's ability to not only design a
lesson, but also to create a special pedagogical environment in which it is possible to implement
interactive teaching methods.

The transformations taking place at the global level cause changes in all spheres of human
activity, including the educational system. Traditional forms of learning, in which the focus is on
the teacher while the students are passive participants in the educational process, have now given
way to more effective interactive methods of learning, which completely involve students in the
educational process.

Orientation towards the new goals of education requires changes in the methods and forms
of organizing the educational process.

The activation of the learning process is interpreted as forming such an academic process,
which involves organizing the learning process on a scientific basis, creating conditions for creative
thinking, research work of students, stimulating students' interest in their future specialty, etc.

In this regard, among the priority requirements for university teachers are the ability to
work under new conditions, the ability to effectively use interactive methods, the ability to
correctly state their thoughts, prove their point of view and the ability for constructing the
dialectical argumentation.

Taking into account these requirements, it becomes important today to train of future teachers in
accordance with the demands of our time. The paradigm of education at the global level requires the
focus of education on the result, on the personality of the student, the construction of teaching methods
based on interpersonal relationships. The fact that the Republic of Kazakhstan has chosen the democratic
path of development increases the role of society in decision-making. In this area, methods that increase
the activity and involvement of students are called interactive methods. These methods, which seem
simple at first glance, have their own features and difficulties. This is facilitated by the situation when all
students are involved in the cognitive process, having the opportunity to assess their knowledge and
express their attitude towards the subjects being studies. Interactive learning strengthens the links
between content delivery and classroom problem solving by integrating multiple small units of content
delivery and deepening the content through exercises.

There have been several paradigm shifts in the sphere of education. For a long time, the
process of teaching was linear when the pedagogical strategy was mainly centered on the
curriculum itself. First of all, it required that all students become familiar with the ideas and topics
of the previous lesson before moving on to the next one. The approach was not flexible because it
required the student to acquire knowledge in a direct sequence.

However, the educational paradigm has shifted from linear to interactive learning. The first
approach involved different types of interactions as well as the use of multimedia materials. There
was also a shift from simple presentations or slide shows to more interactive learning tools
provided by computer applications specifically designed for such purposes. The teaching method
required active student participation and involvement. Due to the fact that it might be difficult to
understand what interactive learning is, it is important to become familiar with it before moving
on to the statistics of interactive learning.

At the present time, interactive learning is used in many classrooms around the world.
Teachers also use a variety of devices to enforce it. But this approach is not only applicable to
academia: it can work in the workplaces as well. In fact, some industries rely on interactive
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learning approaches to prepare their employees for any situation. These include team-building and
other extracurricular activities.

Statistics by sectors

Education

- 74% of teachers use digital game-based learning to improve their lessons.

- 93% of the class time is spent on classroom activities when using game-based learning.

- 52% of young students have played educational games.

- Video games can be effective in a classroom setting because 91% of school-age children
are familiar with them.

- However, because only 46% of children have access to the technology needed for video
game-based learning, it gets more difficult for being implemented.

- 54% of U.S. educators strongly agree that game-based learning is a must.

- 38% of U.S. teachers agree that it is necessary in the classroom.

- Only 8% of U.S. educators are unsure if it is a necessary addition to the classroom.

Statistics for each device

Computers

-56% of U.S. students use laptop computers in their classes.

-On the other hand, 54% of students in the United States use desktop computers.

-In U.S. classrooms, instructional videos are used 67% of the time.

-Educational apps or software are used 65% of the time in U.S. classrooms.

Tablets

-A study involving two groups found that when they first purchased laptops and tablets,
65% of students preferred the latter.

-51% of students in the United States use tablets at school.

- Learning video games are used frequently (52%) in U.S. classrooms.

Smartphones

-Only 10% of college students have chosen to use their smartphones to study.

-By the end of the school year, that number had dropped to 5%.

-Students in the Czech Republic who used the app to learn English scored an average of
43.9 out of 60 on the final test (Klimova)

-Meanwhile, students in the control group scored an average of 31.8 out of 60.

- 44% of UK respondents reported that quick access was a major benefit of mobile learning.

- 26% reported the ease of access being a major benefit.

Higher Education

- 96% of university students have chosen to use their mobile devices to study on the go.

- 11% of college students reported to use their mobile devices to study.

- 6% reported using their mobile devices to complete homework.

- 81.9% of students used Facebook for study purposes.

- However, only 51% considered Facebook an effective exercise.

- 76.4% of students recommended using the Facebook page feature in future courses.

Teachers always face the challenge of attracting and keeping their students' attention. They
must learn to be engaging, to come up with interesting activities, and to go beyond traditional pedagogy
so that students understand the information being conveyed to them. Teachers seeking to engage their
students should use interesting methods that will sustain the interest of as many students as possible.
This was not always the case, however, because teachers were used to being at the center of the
classroom. The exchange was linear. This meant that the pedagogical strategy was centered around the
curriculum. It also meant that students had to master Module A before they could move on to Module
B and so on. The learning process was predetermined and followed a straightforward course. With this
approach to learning, students have little room for flexibility. Indeed, students' contributions were
limited to recitations, homework assignments, and projects. This then transformed into hypermedia
learning, incorporating visual and audio materials for learning.
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Nevertheless, the focus was still on the teacher. But later this was transformed into the idea
that the teacher was no longer a transmitter of knowledge.

Basic Interactive Content

In marketing, interactive content is the new trend. It is the type of content that actively
engages the individual. This has evolved due to the need to grab the user's attention, as the average
person pays attention for only eight seconds before losing focus.

The same is true in education. That's why e-learning platforms introduce basic interactive
content that meets the standards of the Shared Content Object Reference Model (SCORM). This
removes the barriers to the cross-platform learning.

Gamification is one approach that the teachers can use to keep students focused on learning. As
the name implies, it involves adding game elements where students get rewarded as they complete
assignments and progress through the course or lesson plan. Researchers have found that gamification
makes students more motivated to learn. It also gives them a more enjoyable learning experience.

Students who experienced the gamified approach to education said they enjoyed the process.
They also noted that it reinforced the knowledge they had previously gained. It allowed them to socialize
and engage in friendly competition with their fellow students as well. However, this method has its own
disadvantages: the learning environment was competitive and fueled by ambition.

Personalized Learning

Personalized learning as an idea has been around for decades. It means providing learning
opportunities for students using individualized learning trajectories. However, in today's
interpretation, it involves using software to create a unique educational path for each student. In
this case, the software adapts to the pace of students' progress and learning opportunities. The
software uses student activity data to create an individualized learning trajectory and make other
important decisions.

The idea behind this approach is that students' learning can be customized based on their
own strengths and weaknesses. This method also takes into account their preferences, level of
training, and experience. Ultimately, the learning experience includes interactions, programs,
courses, or any interaction that takes place in or outside of schools and classrooms. It also involves
students learning from their teachers and through games and software or apps.

While this may make some people think that this method will replace teachers, research
shows that teachers are a critical element in the success of personalized learning. Indeed, teachers
need to expand their skills to respond accurately to students' needs. In this way, they can be better
equipped to help students achieve their learning goals.

Multimedia lessons combine text, audio, video, and graphics to convey concepts and
explain topics to students. This allows the teacher to accommodate different learning styles.

When taking a multimedia approach, teachers should remember to be discerning in creating
the combination. That way, they can be sure that any type of student will be able to keep up with
the discussions. This would also allow them to create a more student-centered environment.

Conclusions:

Informatization of all spheres of society determines the need to use telecommunications
and information technology in the educational sphere. Recently, more and more attention is
paid to the selection of appropriate forms, techniques, tools and methods of presentation of
material, where interactive learning tools are becoming one of the most effective tools of
educational activity.

Higher education institutions are actively using these tools to train highly qualified
professionals.

The article identifies two types of multimedia didactic tools: interactive and informational.
Interactive learning tools significantly improve the quality of students' perception of information,
many times surpass the capabilities of traditional means of visualization of educational material,
optimize the system of examination, which contributes to one of the most important goals of
education - complete understanding and memorization of material required by the future specialist.

153



ISSN 2616-8901 BECTHHMK 2KY Ne2(107)/2023

O—F—— 7% A / e~

Statement of the problem in general terms and its connection with important scientific and
practical tasks.

The use of interactive learning tools is a fundamental factor in the development of education,
improving its quality by organizing the educational process on the basis of dialog learning. This system
increases the interest of students, increases their motivation for learning, develops a number of practical
skills, improves the system of teaching. The use of interactive learning tools allows us to solve a
number of problems. For example, the means provide an opportunity to prepare students for
independent study of material; improve cognitive perception of disciplines; motivate the intellectual
development of students; increase a number of forms and types of organization of students' educational
activities; expand the range of types of group work in order to gain communication experience;
increase students' motivation and their interest in the discipline studied.
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J:xamankapaeBa MLA. - pusnka-mMaTeMaTHKa FEUIBIMIAPBIHBIH KaHIUIAThI, aFa
oKbITYyHIBI, OHTYCTiK Ka3akcTaH MEMIIEKETTIK Me1aroruKaiblK YHUBEPCHTETI,
IIIpIMKEHT Kajiachl
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[dxanaesa XK. M. - MarucTp reo3KoJIOruu, CTapuIni IpernojgaBareib, Tapa3ckui
peruoHanbHblid yHUBepcuTeT uM. M. X.Jlynatu, ropon Tapa3

EaenéeprenoBa A.Y. - lecturer of the Higher School of Technical Sciences, Zhetysu
University named after llyas Zhansugurov

Zabieva K. - Zhetysu University named after Ilyas Zhansugurov

H3embaeBa A.K. - PhD noxrop, Kaybm. mpodeccop, CeHUOP-IEKTOp, ATMaThI
TeXHOMOTUSIIBIK Y HUBEPCUTETI, AJIMATHI K.

HckakoBa C.M. — maructp, 1. Kancyripos atsinaarsi JXKeticy yHUBEpCHTETI,
TanneIkopraH K-Chl

Ishankova T.S. - master's student, Almaty Technological University, Department of
Technology of bread products and processing industries, Almaty

KananssinoBa 3.H. — maructp, 1. XKancyripos aTsinaarst JXKericy yHUBEpCHTETI,
TannplkopraH K-Chl

Kamkanosa I'.K. - pusuka-maTemaTrka FhUIBIMIAPBIHBIH KaHIUAAThI, BUTIKTITIKTI
apTTHIPY JKOHE KOChIMIIIA Oi1iM Oepy OpTaIBIFBIHBIH AUPEKTOPEI, 1. XKancyripos
aTeiHarsl JKeTicy yHuBepCcHUTeTi, TalIbIKOpFaH K-Chl

Kambarova A. - Zhetysu University named after llyas Zhansugurov

Kapumosa A.C. - ¢-m.F.k., MyHaiiras ¢akynereri, Cadpu YTebaeB aTbIHAAFbI aThIpay
MYHa¥l JKoHe ra3 YHUBEPCUTETI

Kasteyeva G. - Zhetysu University named after llyas Zhansugurov

KesecoBa I'.A. - 2 xypc maructpantsl, OHTYCTIK Ka3akctaH MeMIIEKETTIK
MeIaroruKanblK yHuBepcuTeTi, [IIBIMKEHT Katachl

Kepimo6aii A. - Ketricyckuii ynuepcutet numenu M. JKancyryposa, r.Tanasikopran

Kaiinaposa 7K. — maructpaHnT, XanbIKapaJblK aKIAPATTBIK TEXHOJIOTHIIAP
YHHUBEPCUTETI, AIMaThI K-ChI

Kuzar B.3. - undopmarnka myrarimi, TanaslkopraH >KOFaphl TIOTATEX HUKATBIK, KOJUTEKI
Mamanova S.A. - Zhetysu University named after llyas Zhansugurov
Muratbek N. - Zhetysu University named after Ilyas Zhansugurov

MypcakumoBa I'.A. — okpiTymisl, . XKancyripos ateiHaars! JKeTicy yHUBEpCUTET,
TanabIKOpFaH K-Chbl

Haiizabaesa JI. - 1.1.H, mpodeccop, MexxayHapoiHbIH Y HUBEPCUTET
WNndpopmanmonsusix TexHomoruii, AnMarsl

Hyp6exk A.P. - 2 kypc maructpanTsl, OHTYCTiK Ka3zakcTan MemMIIeKeTTiK
He1aroruKanblK yHuBepcHuTeTi, LIIbIMKEHT Kanachl
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Pamarynna A. -7M01502 - «Dusukay Oinim Oepy OaraapiaMachIHBIH 2-Kypc
MarucTpanTsl, 1. JKancyripos areiHnarst XKeticy yauBepcuteti, TaaabIKoOpFaH K-Chl

Rakhimbekov A.Zh. - Zhetysu University named after llyas Zhansugurov
CaburoBa JI.A. — maructpant, Anmatbl TeXHOIOTUSIIBIK Y HUBEPCUTET1, AJIMATHI K.

CaxkbaeB b. - maructpanT 2-ro kypca oOpaszoBarenbHoi mporpammbr 7M01502 -
«Duzuka», XKerbicyckuit yausepcuteT uMeHu Mnbsica Kancyryposa, r. Tanasikopran

Sapargalieva K.B. - Zhetysu University named after llyas Zhansugurov

Ceurosa I'.A. - okpITy1IBI — TOpicKep, . XKancyripoB aTbinaars! XKericy yHHUBEpCHTETI,
JKapatbuibicTaHy jkoHE TEXHUKAIBIK FhUTBIMIAP O0arbIThl OolibiHIIa bbb, TanapikopraH K.

CepuknaeB U.A. — ctynent, 6B11201 - «Kopimaran opranbl KOpray jKoHE eMip
TIpHIUITiHIY Kayincizairiy, [.2Kancyripos atbinaarsl XKeTicy yHUBEpCUTET,
Tanneikopran

Soltanova D. - Zhetysu University named after llyas Zhansugurov

CyaeiimenoBa P.T. — PhD, Mymnaiira3 ¢akynsreri, Cadu YTebaeB aTbIHIaFbI aThIpay
MYHa JKOHE ra3 YHUBEPCHUTETI

Tenabman A. - MarucTpanT, XaabIKapaliblK aKIapaTThIK TEXHOIOTHSIIAD YHUBEPCUTET],
AJIMaThI K-ChI

Tokan6aeB A.E. — TexHHMKa FBUIBIMIAPBIHBIH MarkCTpPi, OKBITYLIBI — A9PIiCKeED,
[.’Kancyripos arbinaare! XKeticy yHuBepcureTi, TanablKopraH K.

Tykryb6aeB B.b. - XKertbicyckuii yuusepcuter umenu Mnsbsica XKancyryposa, T.
Tanasikopran

Typken I'. - ara okpiTymbl, On-Dapabu aTeiHgarsl Kazak yITTHIK YHUBEPCUTETI,
AIIMaTBI K-CBI

Hlaaues P. - PhD, npodeccop, HaHKMHCKU Me1arorn4ecKuil yHUBEpCUTET
(Kuraiickas Haponnast Pecniy6nuka, r. Hankun)

MammenoBa A.E. - 1 kypc nokropanTsl, MyHaiira3 ¢akynsreri, Cadpu YTebae
aTBIHJIAaFbI aThIpay MYHal jKOHE ra3 yHUBEpCUTETI

anmaposa /I.A. - 1.1.H., 1.0. ipodeccopa kadenpbl «[eXHOTOTHS XJIeO0MPOTYKTOB U
nepepadaThIBAIOIIUXITIPOU3BO/ICTBY, AJIMATUHCKUIN TEXHOIOTUYECKUM YHIUBEPCHUTET, T.
AnMatsl

MlasixmeTroBa K.B. - 1.5 k., MyHaiira3 ¢axynbreri, Capu YTeOaeB aTbIHIAFbI aThIpay
MYHaH jKOHE ra3 YHUBEPCUTETI
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ABTOPJIAP HA3APBIHA!

» MakanaaapablH  JJeKTPOHAbI  HycKajgapbl zhetysu.edu.kz caliTbiHaa
OPHAJIACTBIPBLJIFaH.

» PenakTopjiap aBTOpJIApAbIH Ki0epreH aknapaTbIHbIH AHBIKTHIFBIHA KAYaNThI
eMec.

KypHanabiH xKuimiri

«lmusic XancyripoB arbiHgarbl JKeTicy yHHMBEPCHTETIHIH XaOapIibIChl» FBUIBIMH
JKYpHAJTBI JKBUIBIHA 4 peT KeJeci OeNrijieHreH Mep3iMaep e MIbIFapbLIa b

Nel — 30-naypebi3ra neitin;

Ne2 — 30-maychivra neitin;

Ne3 — 30-ka3anra aeiin;

Ne4 — 30-xenrokcanra Jeitin.

Makananap keJieci OesirijieHren mep3imaepjae Ka0bLIIaHAAbI:

Nel — 10-aknanra geiin;

No2 — 10-mambIpra JeHiH;

Ne3 — 10-kpIpKYHeKKe AeiiH;

No4 — 10-kaparara JeiiH.

Kannbl epexesep

«Immsic YKancyripo ateiHars! JKericy yHHBepcuTeTiHIH Xa0apIbIChy FBUIBIMH JKypHAJIbI
TOJIBIK Makanajap TYPIHAE peciMIEeNreH TYIMHYCKa 3€pTTeYNIep/iH HOTHKENIepiH KaMTUTHIH
MatepuatIapApl Kapusiayra KaOburmanapl. JKapusiiay YIniH YChIHBUIATEIH Matepuan 6acka
FBUIBIMU OachUIbIMIApAa OYpbIH KapusulaHOaraH TYNHYCKa OOMybl, KypHalIJapAbH OeiliHi MeH
FBUTBIMU JICHTCHIHE COMKEC KelTyl THIC. TaKbIPBINTHIK COMKECCI3MIIK Typasibl IIEITMI PeAaKIIUSITBIK
aJlKa apHaiibl peLeH3UsIChI3 JKoHEe ceOenTepiH Heri3eMel Kadbuiiaybl MyMKiH. CTyaeHTTep MeH
MaruCTpaHTTapJblH JKYMBICTapbl TEK FBUIBIMH JKETEKIIUIEPMEH Oipiiecili HeMece FbUIBIMU
YKETEKIIIIIEpiHEH PeleH3us OONIFaH Kar/iaiia FaHa KaObUTIaHA IbI.

ABTOpJIapra aKnapar

Pepakumsnelk ajnka aBTOpiaplaH >KypHaJIJa JKapusulay YLIIH Makanajgap JaiblHaay
Ke31H/ie KeJleci epexernep/l 0acIibUIbIKKA aly/bl Cypanbl.

XKypHan pemakuusachlHa YCHIHBUIATBIH FBUIBIMH Makajajlap MakajajapIsl pacimMuaey
XKeHIHAeri Oa3anblKk Oacrma craHmapTTapblHa coifikec pacimaenyre tuic: ['OCT 7.5-98
«KypHannap, ’KMHaKTap, akmaparTelK 0ackutbiMAap. JKapusiaHaTblH MaTepHaapablH Oacna
muzaitaely, ['OCT 7.1-2003 «bubnuorpadwusuieik xaz0a. bubGnworpadusanblk cumaTTama.
JKaunmel TananTap MEH KypacThIpy epeskenepi.

- Kypnanaein 6ip HemipiHe Oip aBTOpAaH (OipjiecKeH aBTOpaH) 3 MakajiaJaH apThIK
KaObL11aHOA IbI.

- Bip makanazga 5 GipiieckeH aBTOp/IaH apThIK OOJIMaybI THIC.

- MakanaHbIH ©31HIK epeKielnik gopexeci 80%-1an keM 00aMaysl THIC.

- XKiGepinerin makananap OypsIH kapusiigaHOaysl THIC, KEHIHHEH Oacka KypHaijaapaa
XKapusayra, 6acka Tijepre ayaapyra xoj Oepiamen/i.

- Erep makama aHTHIUIarMaTTaH eTIIECe HEMeCE pEIeH3EHTIIEH KaObUImaHOaca, Makaia
ABTOPFa MBICHIKTAY YIIIH KaWTapbLIaabl. ABTOp MaKalaHbl aHTHILUIArHaTTaH ©Ty YILIH jKOHE perieH-
3Ws Ty YIIIH KaiTa Tek 1 peT kaHa sxioepe anaabl. MakaiaHbIH Ma3MYHBIHA aBTOP/IBIH 631 JKayarlThl.

- Penakuust MakanaHsl 971e0U KOHE CTUIIMCTUKAIIBIK OHJICYMEH aifHAIBICTIAMTbI.
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Taranmapoer O6y3a omulpvln pecimoeseen MAaKalaiap Hcapusiaya KaowvlioaHoauovl
JHCoHE a8MOopapea Kaumapulidaobl.

Maxkanansl pacimaey

Makamanap Ka3zak, OpbIC HeMmece arbulmmbiH Tiaaepinae MS Word (.docx)
dbopmaTeiHIaFs! (aiin Typinae yeeHbUTYRI THIC. Kapin — Times New Roman, kerns — 12 oit. Gip
JKoJIapanblK HHTEpBaIMEeH. COJI JKOHE KOFApFhI JKUEKTEp — 2,5 CM, OH JKOHE TOMEHT1 — 2 CM,
abzan — 1,25. Makana marepuasnsl 'OCT 7.5-98 "Xypnannap, >kuHakrap, axknapaTThIK
OaceutbMIap. JKapusiaHaThIH MaTepUaIapAbIH Oacra qu3aifHbl" OOWBIHIIA peciMIeyl THIC.

MakaJiaHbIH KeJieMi

MakastanblH YCHIHBUTATBIH KoJieMi 3-TeH 10 O6eTke neiiiH 001ybl Kepek.

MakaJiaHbIH KYPbLIbIMBI

(Makasa Ka3ak TiTiHe OOJIFaH JKaFaaiaa)

FrutbiMu MakaiaHbIH KYPBUTGIMBI TAKBIPBIITHL, aHHOTAIMSUIAPIB, TYHIHI CO3/Iep/i, HeTi3ri
epekenepl, KipicleHi, MaTepuaiap MeH SAICTepIl, HOTHXKENIep/ii, TAKbUIAaYIbl, KOPHITHIH/IBIHBI,
KapKbUTAaHBIPY TYpaIbl aKIapaTTsl (0ap OosFaH skaraaiiaa), opeduerrep Ti3iMiH KaMTYbI THIC.

MakanaHblH Ma3MYHbBI aHBIK, IOTUKAJIBIK TYPFbIIA KYPBLUTYbI THIC, MaKaJTaHbIH OeiKTepl
MbIHA/Iall peTIeH opHanacThipbuiaabl (A Kocvimuacet):

A) OO0X nHnekci;

b) MakananbIH Ka3ak TUTIHIETI aTaykl;

B) bapubik aBTOpIapbIH TEri KoHE KbICKApThUIFaH aThI-KOHi;

I') Kazak rtimiageri andortamus (300 cez0en acnayvl muic). AHHOTAIUAIA KYMBICTBIH
TaKbIPHIObI MEH MAaKCaThl, o/iCTeMecCi, 3epTTEY/AiH HEri3ri HOTHXKeNepi, oJapisl KOJIJIaHy
caJiachl, KOPBITBIHABUIAPEI KOpCceTLTyl Kepek. Kazak TimiHaeri, OpbIC TUTIHACTI KOHE aFbUIIIBIH
TiTiHAETI AHHOTAIUS apachIHIaFbl COlIKecCi3IiK 00IMaybl THIC;

) Kint ceznep (kazax TiniHzAE);

E) Kipice OeniM (KaKeTTUTIKTIH HETI3IEMECIMEH MKOHE IKYMBICTHIH MaKCaThbIH
OastHIaybl THIC);

K) Herisri motiHn OGemimaepre OemiHyi THIC (3epTTEYAIH ©3€KTLUIIr, OJICTEMEHIH
CUTIATTaMAChl, 3E€PTTCY HOTIDKENEpl >KOHE OJIap[bl TaJKbLIAy, KaKeT OOJFaH Karjaiia
6emimaepai Oipikripyre 60maasl). ['padukaiblk MaTepual TeK ak-Kapa cyperre 60iysl Thic. On
aHbIK 00ysl Kepek (kemingae 300 dpi axXpIpaThIMIBUIBIFBIMEH jpeg popMaThIiHa OOYBI THIC).
Bapnbik nepekrepae onapiabl any KesiHe cinTemenep OONybl Kepek, al cbiz0anap, KecTenep
HOMIPJICHTeH KOHE aTaybl O0TYbI THIC;

3) HotmwxkenepaiH NpaKkTUKAIBIK KOJNAAHBUTYBl ~MYMKIHIITIHIIE  KOPCETUITeH
KOPBITBIH/IBIIApP O0JIYBI THIC;

N) Opnebuertep TizimMi. OpmebuerTep TI3IMIHAEC Makajlajga KeOPCETUIreH OapiibIK
KapusUlaHbIMIap Typaibl OuOMHOrpadusUIbIK MoJliMETTep OO0JIybl KepeK >KOHE MOTIHJe
ClITEMENepl KOK KYMBICTapFa HycKayaap 0oimaybsl 00JIMaysl THIC.

MonorpadusHbH, KiTanTapAblH, OKyJabIKTapablH ISBN Hewmipi kepceTilnyi Kepek.
XaspIkapalbIK peleH3MsUIaHFaH KypHaAIIap 1a sKapusUTaHFaH OapiiblK MaKaajgapra ciaTemMernep
ywin DOI (Digital Object Identifier) xepcerinyi kepek. DOI makanansiy PDF nyckacwsinaa
JKOHE/HeMece MaKaJlaHBbIH HEri3ri MHTEpHET-OeTiH/e KepceTuireH, conbiMeH Karap CrossRef
i3ney oKkyieciH maiimananyra Oomanmel:  http://www.crossref.org/guestquery/. Kocbimina
oubmmorpadusielk  Tizimzmepneri  OmOmmorpadmsuiblk  cumarrama [OCT  7.1-2003
«bubnuorpadusbik xa36a. bubnuorpadusnsik cunarrama. XKanmel Tanantap MeH KYpacTbIpy
epexernepi» OOMBIHIIA KacaTabl.

K) MaxkananblH OpbIC TUTIHJET] aTaybl, OapibIK aBTOPIAP/IbIH TEr1 )KOHE KbICKAPTHUIFaH
aTel-KeH1, AHHOTarwms, Kint ce3aep (opbIc TuUTiHIE);

JI) MakanaHblH aFbUIIBIH TUTIHACTI aTaybl, OapiblK AaBTOPJAPABIH TEri KOHE
KBICKApTBUTFaH aThl-)keH1, AHHOTaIwms, KinT ce3aep (aFbUIIIBIH TUTIHIE).
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MS Word daiiabl  keneci yari OoiiblHmIA artajaybl THic: Ne(KypHau
HOMIPi(’kKypHaJAbIH Ti30eKkTi HOMIpPi)) bapJbIKk aBTOPJIAPABIH Teri K9He KbICKAPTHLIFAH
atbIl-keHi. Mbicaabi: Nel1(106) LHllaTteip6aesa I'.2K., Moaga6aesa M. M.

ABTOpJIap TypaJjbl MIJIiMeT

JKexke ¢haiinmen xeneci manimemmepi 6ap yw minoe agmopiap mypaivl MajiiMemmep
Jrcibepinedi: op aBTOPABIH TONBIK T.A.O., FBUIBIMH JOpEXKeCi, FhUIBIMH aTafrbl, FbUIBIMU
JIOpexeci, KbI3METI HeMece MaMaHIIbIFbI, )KYMBIC OpPHBI (YHBIMHBIH TOJIBIK aTaybl, Kala),
MEMJIEKETTIH aThl (IIET eJJIIK aBTOpJiap YIIiH), OainaHwic nepekrepi (e-mail, Tenedon) (b
Kocvimwacnot).

MS Word dainbl keiaeci yari OoiibiHma araaybl Tuic: Inf.about.authors
Ne(;kypHan HeMipi(GkypHaJaabIH Ti30ekTi HeMmipi)) Bapiablk aBTOpaapabIH Teri ’KoHe
KbICKAPTHUIFaH aTbI-kKeHI. Mbicaibl: Inf.about.authors Nel(106) IlaTtbipboaeBa I'.K.,
Moapnadaesa M.M.

JXKayanTel XaTisl MaTepuaniap Keain TYCKeHHEH KeHiH YIII KYH ilIiHAe MaTepuaniapabl
paciMey KaFuMJalapblHa COMKECTITiHE TEKcepy Kyprizemi. Marepuanmapabl paciMuey
epeXxenepl cakTaJMaraH >Karnaiga OeniM MamaHbl aBTOpPFa MaTepuaapAbl MBICBIKTAY
K@XETTIr1 Typasbl xabapiaiib.

XKapusinayra yChIHBUIFAaH MaTepUaiaap *KypHail npoduiiHe coiikec kemyi, hopMaibabl
Tajanrtapra caii 00Iybl, KocapiaHFaH PeleH3HsIIay PICIMIHECH OTyi (IUTaruaTka TeKcepy kKoHe
caparntaMaiblK TOM MEH XypHAIIapIbIH PEAAKIUSIIBIK aJKachl MYIIETIEPIHIH PElEH3UsAIAYHI)
YKOHE JKypHaJJIbIH peAaKIUsIIbIK aJIKAChIHbIH JKapHsllayFa YChIHBICHIH alybl THIC.

XKypHannapra Ke3-KelIreH aBTOp, a3aMaTTBIFbIHA, XYMBIC OpPHBIHA OHE FHUIBIMU
JopexeciHiH OoJybIHa KapamacTaH, pelaKUUSHBIH TaJlalTapblH CAKTall OTBHIPBIN, MaKaJlaHbI
XKapuslayFa MyMKIHAIr 6ap.

TeJsiem Tacinaepi

Maxkananel srcapusnayza KadOwli0a2aHHaH Keuid SMEKTPOHIBIK momTa apkeiisl PDF
Hemece jpeg (opMaThIHA KapHsIay YILIH TeJIEM TYpajibl CKAHEPJICHT€H TYOIpTEK YChIHBLIA IbI.
Bacna mbIFpIHIapbIHA YHBIMAACTHIPYWBLIBIK ToJeM 4000 Ttenreni kypaiiasl. [llerenmix
aBTOpJIAp YIIIIH TETiH.

YHuBepcureT AepeKTemeliepi

[.”Kancyripos ateiHars XKY

CTTH 531400011685

BCK — 990140003041

XKCK - KZ566010311000005234

KBE 16

BCK - HSBKKZKX,

TP® 319900 AK «Kazakcran Xansik banki», Tangsikopras K.

TesreMm kesiHae TeJieMHIH MaKcaTbIH Kepceryai ymMbpiTnanbi3: JKY Xadapmbichl
JKYPHAJIBIHAAFA MAKAJIA YIIiH YibIM.2KAPHACHI.

Kaspi.Kz apkpuis! Tesey HyCKayIbIFbI:

Tenemuep=I3ney— "YKetbicycknii TOCYHUBEPCHUTET UM. .
XKancyrypopa"—®axynbTeT opHbHa: JKY Xabapsichl = AKnapaTsl TOATHIpAchi3 = CoMachl:
4000Tr 1 makana yuiiH=TeJey

Ty0ipTekTi Keseci momrara xkidepyai ympITnanbI3: Vestnik@zu.edu.kz
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MemuiekeT (IIeT eJiiK aBTopJiap YIIiH)

e-mail

161




ISSN 2616-8901 BECTHHMK 2KY Ne2(107)/2023

BHUMAHHWIO ABTOPOB!

» DJIeKTpOHHbIE BEPCHH CcTaTell J0cTymHbI Ha caiiTe Zhetysu.edu.kz
> Pepakumusi He HeCeT OTBETCTBEHHOCTh 3a JIOCTOBEPHOCTH HHGOpMAIUH,
NPUBOAMMON aBTOPaMu

Ilepuogu4HOCTH KypHaIa

Hayunsiii xypHan «Bectauk XXerbicyckoro ynuBepcutera umeHu Mibsica JKancyryposay
BBIITYCKAETCsI C IEPUOIMUHOCTHIO 4 pa3a B ol B CIEAYIOIIME YCTAHOBIEHHBIE CPOKH:

Nel — o 30 mapra;

No2 — o 30 urons;

Ne3 — no 30 okTs0ps;

Ne4 — no 30 nexabpsi.

CTaTbu NPUHUMAIOTCS B CJIeIyIOlIHe YCTAHOBJIEHHbIE CPOKU:

Nel — 1o 10 despans;

Ne2 — 1o 10 mas;

Ne3 — 1o 10 cenTs6ps;

Ne4 — no 10 HOSOpsI.

O0mme nMoJ10KeHNs

Kypnan «Bectnuk JKersicyckoro yHuBepcurera umeHu HWibesdca JKancyryposa»
IpUHUMaeT K MyONMKalMd MaTepualbl, COAEp)KaIlMe pe3yabTaTbl OPUTHMHAIBHBIX
uccleoBaHui, o(QOpMIIEHHBIX B BHUJE NOJHBIX craTeil. Matepuan, npearaeMblil IS
nyOJIMKaluK, JOJDKEH SIBISATbCS OPUTMHAIBHBIM, HE MyOJMKOBAaBUIMMCS paHee B JAPYrHX
Hay4YHBIX M3JaHUSX, COOTBETCTBOBATh MPO(UII0 U HAYYHOMY YPOBHIO KypHasloB. Pemienue o
TEMaTUYeCKOM HECOOTBETCTBUM MOKET OBITh NpHUHATO Penkomnerueil 6e3 cnenuaibHOro
PELeH3UPOBaHNS U 00OCHOBAaHUS MPUUUH. PabOThI CTYZE€HTOB U MarucCTPaHTOB MPUHUMAIOTCS
TOJIBKO B COABTOPCTBE C HAYYHBIMU PYKOBOJUTEISIMU WM NPU HAJIWYMM PELEH3UH OT UX
PYKOBOAMTEIIEH.

Nudopmanms 1isi aBTOPOB

PenakunonHass KoJIETMST MTPOCUT aBTOPOB  PYKOBOJCTBOBATHCS — CIEAYIOLIUMU
IIpaBUJIAMHU IIPU TIOATOTOBKE CTATeH /Ui ONMyOIMKOBAHUS B )KypHaJe.

Hayunble craThu, npeAcTaBiIsieMble B peJaKIUIO KypHaia, JOHKHbI ObITh 0(hOPMIIEHBI
COIIacCHO 0a30BBIM H3/IAaTENbCKUM CTaHAapTaM MO O(GOPMIIEHHMIO CTaTeld B COOTBETCTBUU C
I'OCT 7.5-98 «Kypnainsbl, cOopHUKH, HH(pOpMaIIMOHHBIE H3AaHus. M3naTensckoe odhopmieHue
MyOJIMKYyEeMbIX MaTepUaoBy, MPUCTATEHHBIX OMOIHOrpagUUEecKUX CIIUCKOB B COOTBETCTBHH C
I'OCT 7.1-2003 «bubnuorpaduueckas 3anuch. bubnmnorpaduueckoe omnucanue. OOmume
TpeOOBaHUS U MpPaBUJIa COCTABICHUSY.

- B HOMep nomyckaercst He 6osee 3 cTaTby OT OJHOIO aBTOPA WIJIM TOTO K€ aBTOpa B
coCTaBe KOJJIEKTHBA COABTOPOB.

- KonndectBo B 01HOI cTaThe HE OoJiee 5 COaBTOPOB.

- CTeneHb OpUrHHAIBHOCTH CTaThH JI0JKHA COCTaBIISTh He MeHee 80%.

- HampaBnsiemble cTaTbu HE JOJDKHBI OBITH paHee OMYOJMKOBAHBI, HE JIOIyCKaeTcs
nocieayrolee onyoIuKoBaHUE B IPYIUX KypHallax, B TOM UMCIIE IEPEBO/IbI HA APYTHE S3bIKU.

- Ecnu crarest He mpoluia aHTUIUIArMaT WIM ObUIa OTKJIOHEHA PELEH3EHTOM, CTaThs
BO3BpALIIAETCs aBTOPY Ha 10pa0OTKY. ABTOP MOXKET HOBTOPHO OTIIPABUTh CTAThIO HA AHTUILIATUAT
W perieHsupoBanue 1 pa3. OTBETCTBEHHOCTH 3a COJIEPKaHUE CTATbH HECET aBTOP.

- Penakius He 3aHMMAETCS TUTEPATYPHOU U CTUIIMCTHYECKON 00pabOTKON CTaThH.
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Cmamuu, opopmnennvie c napyuieHuem mpebdoganull, K nyoiuKayuu He npUHUMAlomcs
U 8036pAUAIOMCI ABMOPAM.

OdopmiieHue cTaTbu

CraTby MOTYT OBITH IIPEJICTABICHBI HA Ka3aXCKOM, PYCCKOM WJIN aHITIMHCKOM fA3bIKax B
Buje ¢aitna B popmare MS Word (.docx). lpudt — Times New Roman, kerens — 12 nr. ¢
OJIMHApHBIM MEXCTPOYHbIM MHTepBasioM. [lois cineBa u cBepxy — 2,5 cM, cpaBa U CHU3Y — 2
cMm., ab3ar — 1,25. Matepuan ctatsu opopmitsiercs B coorBerctBuu ¢ 'OCT 7.5-98 «Kypnaisl,
cOopHuKkH, uHbOpMaLMOHHbIE u3aHusA. M3natenbckoe odopmieHne MyOIMKyeMBbIX
MaTEpUAJIOBY.

O0Bem craTbu

PexomenryeMsliii 00beM CTaTbU JOJDKEH COCTaBIATh OT 3 10 10 cTpanum.

CrtpykTypa cTtatbu

(ecnu cTaThs Ha PYCCKOM SI3bIKE)

CrpyKkTypa Hay4yHOH CTaThbu JOJDKHA BKIIOYATh HA3BaHUE, AHHOTAIUM, KIHOYEBbIE
CIIOBa, OCHOBHBIEC TIOJIOKECHHUS, BBEJICHHE, MaTEpHalIbl U METONbI, Pe3yJbTaThl, 00CYXICeHUE,
3aKJI0YeHre, MHHOpMaIHio 0 GUHAHCUPOBAHUU (IIPU HAIWYMHU), CIIUCOK JIUTEPATYPHI.

W3noxxenue matepuana JOJKHO OBbITh SCHBIM, JIOTUYECKH BBICTPOEHHBIM, YaCTU CTaTbU
pacroiararior B cieayolmiei nocienoarenbuoctu (Ilpunoscenue A):

A) Unnexc YKI;

b) 3aroyioBok cTaTby Ha pyCCKOM S3BIKE;

B) ®ammiuu u nHULMAIIBL BCEX aBTOPOB;

[') AuHoTanust Ha pycckoM si3bike (He Oonee 300 cnos) ¢ mepeuncIeHueM KIYEeBBIX
cioB (He Oonee 8 cimoB). B aHHOTanmuu MOJDKHBI OBITH YKa3aHBI MPEIMET W LEIb paboTHI,
METOOJIOTHS, OCHOBHBIE PE3yJbTaThl HCCIEIOBaHMs, O0JIACTh UX NPUMEHEHUS, BBIBOIbI.
HecootBeTcTBHE MEX)Iy Ka3axosA3bIYHOM, PYCCKOSI3BIYHOM M AHIJIOA3BIYHOM aHHOTAIMEH HE
JIOITYCKaeTCs;

J1) KitoueBbie ciioBa Ha pyCCKOM SI3BIKE;

E) BBonHas yacTh ¢ 000CHOBaHMEM HEOOXOJIUMOCTH U U3JI0KEHUEM LI PadOTHI;

’K) OcHOBHOI TEKCT, KOTOPBI HEOOXOAUMO pPA3ACIUTh Ha Pa3leibl U MOIPa3CIbl
(aKTyaJbHOCTh HCCIIEZIOBAHUS, ONHCAaHHE METOJIOJIOTHH, PEe3yJbTaThl HCCIEAOBAHUS U UX
oOcyXJeHue, NMpu HEOoOXOJUMOCTH pa3fesibl MOryT ObIThb 00benuHeHsbl). ['padpuueckuii
MaTepHal Mpe1oCTaBisieTcs TOIbKO B UepHO-0es1oM n3o0paskeHnH. OH JOKEH OBITh YUETKUM U
He TpeOoBaTh NEPEPUCOBKH (M300pa’keHUE BHIMOIHIETCS B (hopMaTax jpeg ¢ pa3pelieHeM He
menee 300 dpi). Bce nanHbIe 10MKHBI IMETh CHOCKM HA UCTOYHUK MX MOJYYEHUs, @ PUCYHKH,
TaOJIUIBI TPOHYMEPOBAHBI U 03aIJIaBJICHBI;

3) BbIBOIBI, B KOTOPBIX IO MEPE BO3MOXKHOCTH JIOJKHO OBITh YKa3aHO MPAaKTUYECKOE
[IPUMEHEHHE PE3YIIbTATOB;

W) Crincoxk nuteparypbl. CIUCOK JIUTEPATYPhI JOJIKEH COJIepKaTh Oubinorpapuieckue
CBelleHUsI 000 BceX MyOIMKalusX, YIIOMHHAEMBIX B CTaThe€, U HE COAEP)KaTh YKa3aHUU Ha
paboThl, HAa KOTOPbIE B TEKCTE HET CChIJIOK. B BBIXOHBIE TaHHbIE MOHOTPA(HH, KHUT, YUeOHBIX
nocobuit Bkrouath Homep ISBN. Jlns Bcex CCbUIOK Ha CTaTbd, ONMYOJIMKOBAaHHBIE B
MEXIYHApOAHBIX PEIEH3UPYEMBIX >KypHajax, cienyer ykasbiBaTb DOI (Digital Object
Identifier). DOI ykaspiBatorcs B PDF Bepcuu cTathu W/mim Ha OCHOBHOM MHTEPHET-CTPAHUIIE
CTaThbH, TaKKe MOKHO BOCITIOJIB30BaThCS CHCTEMOU TTOMCKa CrossRef:
http://www.crossref.org/guestquery/. bubnuorpaduueckoe omnmucaHue B IPHUCTATEHHBIX
o6ubmnorpaduueckux cnuckax coctaBisitoT o I'OCT 7.1-2003 «bubnuorpaduueckas 3anuch.
bubnuorpaduyeckoe onucanue. O61mue TpeOOBaHNS U MPaBUIIA COCTABICHU;

K) 3aronoBok crateu, @aMuUIMU ¥ WHUITMATIBI BCEX aBTOPOB, AHHOTamwus, KitoueBbie
CJIOBA Ha Ka3aXCKOM 3BIKE;

JI) 3aronoBok crarbu, GaMUIMK ¥ UHULMAIIBI BCEX aBTOPOB, AHHOTarus, KitodeBbie
CJIOBA HA aHTJIMKUCKOM SI3BIKE.
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Joxyment MS Word co craTbeii 10J17keH ObITh Ha3BaH MO CJIeIYHIIEMY IA0JI0OHY:
Ne(Homep xypHasa(CKBO3HOII HOMepP KypHaJa)) PaMujianu U MHUIHAJIBI BCeX aBTOPOB.
Hanpumep: Nel(106) HlaTsipoaesa I'.7K., Monnadaesa M.M.

Cgenenus 00 aBTopax

Omoenvubim ariiom HANPAGIAIOMCA Cc8e0eHUus 00 a8mopax HA mpex A3bIKAX C
VKa3aHuem ci1edyiouux OaHHbIX: TIOTHOE UMsl, yYeHOE 3BaHUe, YUeHas CTeIeHb, TOIKHOCTh WU
npodeccus, MecTo paboThl (MOTHOE HAa3BaHWE OPTraHU3AINH, TOPOJ), HAMMEHOBAHUE CTPAHbI
(11 MHOCTPAHHBIX aBTOPOB),  KOHTaKTHbIe maHHbIe (e-mail, TemedoH) Bcex aBTOPOB
(ITpunoswcenue b).

Hoxkyment MS Word co cBeneHusiMu 00 aBTOpax JA0/LKeH ObITh Ha3BaH IO
maduaony: Inf.about.authors Ne(Homep :kypHana(cKBO3HOIT HOMep KypHaia)) DaMuinm u
uHMOHMAJIbl Bcex aBTopoB. Hampumep: Inf.about.authors Nel(106) Lllarsip6aeBa I'.K.,
MoJapnatdaesa M.M.

OTBeTCTBEHHBI CEKpeTapb B TEUEHHE TPEX THEH Mocie MOCTYIUICHHUS MaTepualioB
MPOBOJUT TPOBEPKY HAa COOTBETCTBUE IpaBWiaM OQOpMIICHHS MaTepuayioB. B ciyuae
HecoOIIoAeHHs TPaBMil O(OPMIIEHUSI MAaTEpPHANIOB CIIELUATNCT OT/ENa OMOBEIIAeT aBTOpa O
HEO0XO0AMMOCTH TOPAOOTKH MaTEPUATIOB.

[IpencraBieHHbIE K OMYOJIMKOBAHUIO MaTepUaibl JOJIKHBI COOTBETCTBOBATH MPOQIIIIO
KYPHAJIOB, COOTBETCTBOBATH (POPMAJIBHBIM TpPEOOBAaHUSAM, TNPOWUTH MPOLEAYPY JIBOHHOTO
perieH3upoBanus (IpOBepKa Ha IUIaruaT U peleH3MPOBaHUE YIEHAMHU AKCHEPTHOM TPYIIIbLI U
PEAKOJUIETUH J)KYPHAJIOB) U MOJYyYUTh PEKOMEHAALMIO K IyOJIMKaIIMK PEAKOJUIETUEH KypHaa.

KypHansl SBISIOTCA OTKPBHITHIMU — JTFOOON aBTOp, HE3aBUCUMO OT IPa)KIaHCTBA, MECTa
pabOTBl M HaNM4YUsl YYCHOM CTENEHW, MMEET BO3MOXKHOCTH OIyOJMKOBATH CTaThIO TIPU
coOroieHnH TpeOOBaHUI peaaKIUy.

Cnoco0bl onJ1aThl

Iocne npunamus cmamovu Kk nybauxkayuy MPECTaBIACTCS CKAaHUPOBAHHAS KBUTAHIIHS
00 omate 3a mnyonukanuio B ¢Gopmare pdf WM Jpeg 1O AIEKTPOHHOW TIOYTE.
Opzanu3zayuonnslii. 63HOC Ha usdamenvckue pacxodvt coctaBiasier 4000 menze.
WNHoctpaHHbIM aBTOpaM MyOIMKaIUs B )KypHAJIE Oecniamua.

PekBU3UTHI YHHBEPCUTETA

KI'Y um. 1. Kancyryposa

PHH 531400011685

BUH — 990140003041

UK — KZ566010311000005234

KBE 16

BUK - HSBKKZKX,

TP® 319900 AO «Haponusiii 6ank Kazaxcranay, r. Tangasikopras.

IIpu omiarte 00si3aTeIbHO YKa)KNTe HA3HAYEHHE IJIATEA: 32 CTAThIO B )KypHaje
Bectauk XYVY.

Wucrpykuus no ortate yepe3 Kaspi.kz npunoxenue:

[Tnarexn = Ilouck = Bpyunyro numwure "JKerbicyckuil rocyHuBepcuteT um. .
Kancyrypora" = Bwmecto dakynprera mumere: 3a BecTHuk = 3amonHsieTe CBOM JaHHBIC

—Cymma: 40001r 32 1 cTaThio = ONJIATHUTD.
Taxk:ke, He 320y/IbTe OTHPABUTH KBUTAHIMIO HA mouTy: Vestnik@zu.edu.kz
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IIpumep opopmnenus cmamou na pycckom A3viKe:

YK 541.124

CUCTEMA COBPEMEHHOI'O BUBHEC-OBPA30OBAHUA

Hlamwvipbaesa I'2K., Moroabaesa M.M.

AHnomayus Ha pycckom sA3viKe
KiaroueBnle ciioBa:

TekcT goxmama

JIMTEPATYPA:

HA3BAHUE CTATBU HA KA3AXCKOM A3bIKE

Hlamwvipbaesa I'.JK., Monoabaesa M.M.

AHHOmaL;u}l HA KA3AXCKOM A3blKe

Kint ce3nep:

HA3BAHUE CTATHU HA AHTJIMACKOM SI3bIKE

G.Zh. Shatyrbayeva, M.M. Moldabayeva

AnHOMAayus Ha AH2IULUCKOM S3bIKe

Key words:

Caenennst 00 aBTOopax

®.1.0.

ITo macnopTy/y10cTOBEpEeHHI0

YueHoe 3BaHHe, YUCHAsl CTENEHb

JlomkHoCTh Miu npodeccust

Mecto paboTsl (TT0JTHOE HAa3BaHUE
OpraHu3aIum, TOPOJ)

Ctpana (1U1s1 ”HOCTPAHHBIX aBTOPOB)

e-mail
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TO THE AUTHORS ' ATTENTION!

> Electronic versions of the articles are available on the website zhetysu.edu.kz
» Authors are entirely responsible for the accuracy of information provided.

Periodicity of the journal

The scientific journal «Bulletin of Zhetysu University named after Ilyas Zhansugurov»
is published 4 times a year at the following deadlines:

No.1 — until March 30;

No.2 — until June 30;

No.3 — until October 30;

No.4 — until December 30.

Avrticles are accepted within the following deadlines:

No.1 — until February 10;

No.2 — until May 10;

No.3 — until September 10;

No.4 — until November 10.

General information

The journal «Bulletin of Zhetysu University named after Ilyas Zhansugurov» accepts for
publication materials containing the results of original research, designed in the form of
complete articles. The material proposed for publication must be original, not previously
published in other scientific publications, correspond to the profile and scientific level of
journals. The decision on the thematic discrepancy can be made by the Editorial Board without
special review and justification of the reasons. The works of students and undergraduates are
accepted only in co-authorship with scientific supervisors or if there is a review from their
SUpervisors.

Information for authors

The Editorial Board asks the authors to follow the following rules when preparing
articles for publication in the journal.

Scientific articles submitted to the editorial board of the journal must be designed
according to the basic publishing standards for the design of articles in accordance with GOST
7.5-98 "Journals, collections, information publications. Publishing design of published
materials”, article-by-article bibliographic lists in accordance with GOST 7.1-2003
«Bibliographic record. Bibliographic description. General requirements and rules of
compilationy.

- No more than 3 articles from the same author or the same author as part of a team of
co-authors are allowed in the issue.

- The number of co-authors in one article is not more than 5.

- The degree of originality of the article should be at least 80%.

- The submitted articles should not be previously published, subsequent publication in
other journals, including translations into other languages, is not allowed.

- If the article did not pass anti-plagiarism or was rejected by the reviewer, the article is
returned to the author for revision. The author can resend the article for anti-plagiarism or review
1 time. The author is responsible for the content of the article.

- The editorial board is not engaged in literary and stylistic processing of the article.
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Articles designed in violation of the requirements are not accepted for publication and
are returned to the authors.

The design of the article

Articles can be submitted in Kazakh, Russian or English as a file in MS Word
(.docx). Typeface — Times New Roman, font size — 12 pt. Single-line spacing. Margins left
and top — 2.5 cm, right and bottom — 2 cm, paragraph — 1.25. Article is prepared in
accordance with GOST 7.5-98 ""Journals, collections, information editions. Presentation
of publications.

The volume of the article

The recommended length of the article should be from 3 to 10 pages.

Presentation of article

(if the article is in English)

The structure of the scientific article should include the title, annotations, Key words,
main provisions, introduction, materials and methods, results, discussion, conclusion,
information on funding (if available), references.

The presentation of the material should be clear, logically structured, the parts of the
article are arranged in the following sequence (Appendix A):

A) UDC Index;

B) Title of the article in English;

C) Surnames and initials of all authors;

D) Abstract in English (no more than 300 words) with a list of Key words (no more than 8
words). The abstract should indicate the subject and purpose of the work, the methodology, the main
results of the study, the scope of their application, and conclusions. The discrepancy between the
Kazakh-language, Russian-language and English-language annotation is not allowed;

E) Key words in English;

F) Introductory part with justification of the need and statement of the purpose of the work;

G) The main text that needs to be divided into sections and subsections (relevance of the
study, description of the methodology, results of the study and their discussion, if necessary,
sections can be combined). Graphic material is provided only in black and white. It should be
clear and not require redrawing (the image is made in jpeg formats with a resolution of at least
300 dpi). All data should have footnotes to the source of their receipt, and figures, tables are
numbered and titled;

H) Conclusions, which, as far as possible, should indicate the practical application of
the results;

I) List of literature. The list of references should contain bibliographic information about
all publications mentioned in the article and should not contain references to works that are not
referenced in the text. The output data of monographs, books, textbooks include the ISBN
number. DOI (Digital Object Identifier) should be indicated for all references to articles
published in international peer-reviewed journals. DOI are indicated in the PDF version of the
article and/or on the main web page of the article, you can also use the CrossRef search engine:
http://www.crossref.org/guestquery /. The bibliographic description in the reference
bibliographic lists is made according to GOST 7.1-2003 «Bibliographic record. Bibliographic
description. General requirements and rules of compilationy;

J) Title of the article, Surnames and initials of all authors, Abstract, Key words in Kazakh;

K) Title of the article, Surnames and initials of all authors, Abstract, Key words in Russian.
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The MS Word document with the article should be named according to the
following template: No.(journal number(end-to-end issue of the journal)) Surnames and
initials of all authors. For example: No.1(106) Shatyrbayeva G.Zh., Moldabayeva M.M.

Information about the authors

A separate file is sent information about the authors in three languages with the
following data: full name, academic title, academic degree, position or profession, place of work
(full name of the organization, city), name of the country (for foreign authors), contact details
(e-mail, phone) of all authors (Appendix B).

The MS Word document with information about the authors should be named
according to the following template: Inf.about.authors No.(journal number(end-to-end
issue of the journal)) Surnames and initials of all authors. For example: Inf.about.authors
No0.1(106) Shatyrbayeva G.Zh., Moldabayeva M.M.

The Executive Secretary, within three days after the receipt of the materials, checks for
compliance with the rules of registration of materials. In case of non-compliance with the rules
of registration of materials, the specialist of the department notifies the author of the need to
finalize the materials.

The materials submitted for publication must meet the profile of the journals, meet the
formal requirements, undergo a double review procedure (checking for plagiarism and
reviewing by members of the expert group and the editorial board of the journals) and receive a
recommendation for publication by the editorial board of the journal.

Journals are open — any author, regardless of citizenship, place of work and academic
degree, has the opportunity to publish an article in compliance with the requirements of the
editorial board.

Payment methods

After acceptance of the article for publication, a scanned receipt for payment for
publication in pdf or jpeg format is submitted by E-mail. The registration fee for publishing
expenses is 4000 tenge. Publication in the journal is free for foreign authors.

Bank details

Zhetysu University named after |. Zhansugurov

TIN 531400011685

BIN — 990140003041

I1C — KZ566010311000005234

BC 16

BIC - HSBKKZKX,

Taldykorgan regional department 319900 JSC «Halyk Bank», Taldykorgan.

When paying specify the purpose of payment: Registration fee for publication in the
journal Bulletin of ZHU.

Payment instructions via Kaspi.kz the app:

Payments —Search —Manually write "Zhetysu University named after I. Zhansugurov
"= Instead of the faculty , you write: for the Bulletin =fill in your data =The amount: 4000
tenge for 1 article —pay
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Example of the design for an article in English:
UDC 541.124
THE MODERN SYSTEM OF BUSINESS EDUCATION
G. Zh. Shatyrbayeva, M. M. Moldabayeva

Abstract in English
Key words:

Text

REFERENCES:

TITLE OF ARTICLE IN KAZAKH LANGUAGE
Hlamwvipbaesa I'.JK., Monoabaesa M.M.
Abstract in Kazakh language
Key words in Kazakh language:
TITLE OF ARTICLE IN RUSSIAN LANGUAGE
Hlamwvipbaesa I'.JK., Monoabaesa M.M.

Abstract in Russian language
Key words in Russian language:

Information about authors

Full name Passport/ ID

Academic degree, academic title

Position or profession

Place of work (full name of the
organization, city)

Country (for foreign authors)

e-mail
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