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OKYUWBIJIAPABIH 3EPTTEYIIIVIIK K¥3bIPETTIJIIKTEPIH
KAJIBIIITACTBIPYYA BATBITTAJIFAH MEKTEII INTAHUMETPUSA KYPCBbI
BOWMBIHIIA 3EPTTEY ECENITEPI

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

Bepineen maxanaoa oxywwiiapoviy s3epmmey KY3vlpemmilikmepin KaiblnmacmulpyOoulH
OPLIHOBLILIZLL KOpceminzeH, Oy Keaeci epedcenepze OAUNAHBLICMbL: OKYUbIIAPObIY 3epmmey
KY3blpemminiKmepin Kanblnmacmaulipy blIbIMU-3epmme) Kbl3MEemIHIH 631HOIK
nponedesmukacsvl 60abin MadbvlIAObl, NAAHUMEMPUAHBL OKbIMY NPOYECI P HCeKe OKYULbIHbIH
Jceke OacviHa Oencenoi acep eme anaovl. I eomempusinvl 3epmmeti OMbIPLIN, OKYULLLIAD
ecenmi manoay, MHCAINGLIAY, Weuy Hcoa0apvblh maby o0a20viiapvln uzepedi. byn mex
MameMamuKkanvlk Oiim Oepyoe 2ana emec, COHbIMEH KaAmap OKYUbLIaApOblH HCATNbl MYN2ANbIK
damyviHOa YIKeH pojl amkKapamulh ecenmepoi weuty 6oavin maodwviiadvl. CoHvlMen Kamap,
OKYWBLIAPObIY  3epmmeyWiniK — KY3vlpemmilikmepin Kalblnmacmulpyovl JHCaHe 01apobl
wiewyoiyy 98pUCMUKANBIK 20iCmepiH KaMmamacvl3 ememin MeKmen HNIanuMempus Kypcbol
OoubIHWA apmypii munmezi 3epmmey ecenmepi KeimipiiceH.

Kint ce3nep: 0inim Oepy, mamemamuka, Kysvipem, KY3vlpemmilik, 3epmme)y
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 OimiM MeH KaOinerrepre ue. Camaibl MIBIFAPMAIIBUIBIK KbI3METKE
KAQ)KeTT1 KeKe KaCUeTTep/IiH, OLTIMHIH, OUTIKTIH, AJaFAbUIAPABIH, 1IC-OpEKET 9/IICTEPIHIH )KUBIHTHIFbI
KY3IpeTTUTIKTepAl Kypaiasl. backama alTkaHaa, Ky3bIpeTTiIIK — Oy OKYLIBIHBIH Oi1iM Oepy
NalbIHABIFBIHA KOMbUIATBIH Tanan. Ocbl Ke3Kapac OOMBIHINA KY3IPETTUIIKTI  aJaMHBIH
KY3bIpETTUTIKKEe M€ OOJybl Jien aHbIKTayra O0ojazbl. ByriHri TaHjaa Ky3bIPETTUIIKTIH OipbIHFaii
KIKTEMECl JKOK, COHBIMEH KaTap OKYIIBIHBIH KaHIIA >KOHE KaHAall Ky3bIPETTUTIKTEeP/Il
KaJBINTACTBIPY KEPEKTIrl Typanbl OipbIHFAll Ke3Kapac J>KOK. Op Typil Ke3KapacTap.blH
MaHBI3IbUIBIFBl  MEH ©3€KTUII YHIIH MEKTENTe OKYIIbUIapAa KaJbIITacaTblH HETI3T1
KY3IpeTTUTIKTepAl 06l KepceTy epeKIle KbI3bIFYIIBUIBIK TYIbIpajibl, SFHU OJlap MOHJIK
KY3bIPETTEp/I1l KAJIBINTACTBIPY IbIH «KIJT1», HET131 O0JIbIN TaObUIaIbI.

binim Gepy canachiHAarbl HETI3r KY3bIpeTTepre MbIHAJIAp KaTaJbl: KYH/bUIBIK-MaFbIHAJIbIK,
YKaJITBl MOJIEHH, OKY-TaHBIMJIBIK, aKITapaTThIK, KOMMYHHUKATHBTIK, YKEKe 031H-031 JKEeTUIIPY KY3bIPETI.
Herisri Ky3bIperTepiin Oyl Typiepi OKBITYIbIH opOip caThIChl YIIIH OKYy IOHAEpl JeHreiiHme
HAKTBUTAHATBI. MBICAJTBI, «MaTEMaTHKa IIOHIHE KATHICTBI OYIT KY3BIPETTEp KeJleciiel HaKThUTAaHa/IbL:

1. Mekren 6iTipyIIiHIH MaTeMaTUKAIBIK KY31peTTiJIIri:

- MaTeMaTUKaJbIK OUIIMIEpIH, apU(PMETUKAIbIK, aIreOpanblK >XOHE T'€OMETPHUSIIBIK
anmaparTap/bsl eMip/eri HaKThl ecenTep/li CUMaTTay >KoHe IIely YILiH HaijaniaHaibl;

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

- MaTeMaTHKaIbIK (hopMyTanap/abl KOJIJaHa Ibl, HAKTHI JKaFlainap MeH TOKIpUOeHi Kalbuiay
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, JOTMKaJblK HETi3/IeNreH TYXKBIPhIMAAP Kacaumbl,
nabIMaayaap Kacamibl;

- KeKe MBICAIAp/bl, SKCIIEPUMEHTTEPAl Talfay HETi3iHAe >Kajllbuiay KYprizeli >KoHe
3aHIBUIBIKTAP IBI Allla b, TUTIOTE3aJIap JKacal bl )KOHE OJIap bl TEKCEPY KKETTUIITH TyCiHEI].

3. XKanmns! MmosieHu:
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— MAaTeMaTUKaHBIH JKaJMblaJlaM3aTTBIK MOJIEHHETTIH aKplpamac Oeniri peTiHjeri
MaHBI3/IbUTBIFBIH TYCIHEI1 )KOHE JIOMCIIICH/I1;

- FBUIBIMHBIH OpTYpJi calajapblHAa >KOHE MpPaKTUKaga AdJeliieMeNnepre KOWbLIaThIH
TaJanTapablH albIPMAaIIBUIBIFBI TypajIbl TYCIHIKTEP1 Oap.

4. IToHIIK-TYHUECTAHBIM/IBIK:

— MaTeMaTUKaJbIK TEOPHsUIapAblH aKCMOMATUKAJBIK KYPBUIBICHI Typalbl, OLIIM MeH
NPaKTUKAaHBIH 0acKa cajlanapbl YIIiH aKCHOMAaTHKAaHBIH MaHbI3bI TypaJibl TYCIHIKKE He;

- KoJjaHOaibl ecenTep/l MIenryJe MaTeMaTHKalblK MOJEIbACPAl KYpy >KOHE 3epTTey
omicTepiH MEHrepe/Ii.

Heri3ri xanmsl 611imM Oepy OarmapiamManapblH UT€PY HOTIKEIEPIHE KOMBIUIATHIH TaJlarTap
KOCHApJIaHFaH HOTWIKEJIepAl CHIATTai[Ibl, OJlapFa KOJ KETKi3y MYMKIHIIriHE HETi3r1 KaJIbl
Oimim Oepy OarmapiaMaapbiH iICKe achIpaThIH OapJIbIK MEKEeMeJep KENIaiK Oepyre THiC.

Yorini moHAIK OKy OaFmapiiaMallapbIHBIH MIHACTTI O6Jiri 00BN TaOBUIATHIH OKYIBIH
YKOCTIapJlaHFaH HOTHKeJIepl MbIHaIapra OeiHei:

- )KeKe HOTWXelep (MEKTEeN TYJIEKTEpPiHIH JKeKe TYJIFaJbIK YCTaHBIMAAPHIH, OlTiM Oepy
KBI3METIHIH ceOenTePiH, JKeKe KACUETTEPIH KOPCETETIH KYHIABUIBIK OaFaapiiapsl);

- METAIOHIIK HOTIKeep (Kammel OUTiM Oepy mporieci meHOepiHae e, COHIali-aK HaKThI
OMIPIIIK JKaFaiaap/ia Ja KOJJIaHbUIAThIH KBI3SMETTIH oMOe0art Tociaepi);

- MIOHJIIK HOTIXelep (OKBITHUIATHIH OLTIM cajachlHA TOH KY3BIPETTED).

3epTTey Ky3bIpeTTiIiri O11iM anybUIapAblH METAMOH 1K HOTHKEJIEPiHE JKaTabl.

OKymbUIapAbIH ~ 3epTTey KY3IPeTTUIrH KaJdbINTACTBIPYABIH OPBIHIBUIBIFB  KeJeci
epekeiepMeH aHbIKTaIaIbl:

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

- JKacecCIIpIMAEPAIH Kac epeKLIeNIKTepl (631H-631 aHBIKTayFa, ©31H-631 JKETUIIPYTe, KeKe
KacueTTepiH Oarajayra JeT€H YMTBUIBIC; €piKTI MiHE3-KYJIBIK Oenrijgepi: MakcaTKa >KeTyaAeri
Ta0aHBUIBIK, KEACPTijep MEH KUBIHIBIKTAPAbI )KeHE OUTy; TUIIOTE3a1ap MEH IIerepiMIep apKbUTbl
KYMBIC 1CTeMTIH aOCTpakTii oOMnay KaOldeTiHIH JKbUI caiiblH apTybl >XoHe T.0.) OCHI
KY3BIPETTEP/I1H THUIM/I1 KAIBIIITACYbIHA BIKITA €T/,

[TnaHuMeTpUsHBI OKBITY MPOLIEC 9P OKYIIBIHBIH kKeKe OachIHa OEJICeH/Il acep €Tyl MYMKIH.
["'eoMeTpHsHBI 3ePTTE OTHIPHII, OKYIIBUIAP TAJIAY, KaJIbLIay, MOCENISH] ey KoJIIapbiH Taba
anansl. EcenTepai miemy Tek MaTreMaTHKalblK OutiM Oepyde FaHa emMec, COHbIMEH Oipre
OKYIIBUTAPIBIH JKAJIIBI )KeKe TaMybIH/Ia Ja YIIKSH poll aTKapaasl. Mocemnenep i menry OapbIChIH/Ia
OKYIIBLIAPJIBIH epPIKTI MiHE3-KYJIBIK Oenriiepi KYMEHTLTIN, JaMUuAbl, aKbUIFa KOHBIMIBI JKOHE
TYPaKThl 1C-OpEKeT CTUJI KalbIITacaabl, OacTallFaH YMBIC YIIIH XKayanKepUIUTiK, OHbI asKTay
KKETTUIIT] KoHE TaFbl OacKanap TopOHeneHe .

Amnaiifa, Ka3ipri yakpITTa OJIapJbIH apachlHa KalIbUIBIKTap Oap:

- OKYLIBUTAPABIH 3€PTTEYLIUIK KY3bIPETTUTIKTEPIH KAJIBIITACTHIPY MACEJENEPIH 3epTTey
K@XETTUIIr KoHe 3epTTeyIIIepAiH Oy Macenere *KeTKUIIKCi3 KoHUT 0eTyiMeH;

- TEOMETpPHUSHbl OKBITY MpPOLECIHAE OKYUIBUIAPJABIH 3€pTTey KY3BIPETTUIIKTEPiH
KaJBIITACTBIPY/IBIH HET13/IETITeH 9/IiCTEMECiHE MEKTEeI TIKIPUOECIHIH KaXKETTUIIT ®KoHe MYH Al
omicTeMeH1H 00JIMaybIMEH.

CoHbIMEH, KeJeci Macele TYBIHAAWABL: 3epTTey KY3IpeTTUIrH KaJbIITacCThIPY Ibl
KaMTaMachl3 €Ty YIIIH CTYIEHTTepJl IUIAHUMETPUSIIBIK €CeNTepll HICNIyre OKbITY MpPOIECiH
Kanmail yieiMaacteipyra Oonanei? CoHIBIKTaH Oi371H 3€pTTEYIMI3[iH MakcaTbl CTYIEHTTEpIl
3epTTey KY3IPETTUIINH KalbIITacThIPYAbl KamMTamachl3 €TETIH IUIAHUMETPHSUIBIK ecenTepl
HIeIyre YUPETY TOCUTIH FRIIBIMU HET137ey O0bIT TaObLIa b

OKyIIBbI TUTAHUMETPHUSITBIK €CETITEeP/Il MIBIFapy OaphICHIHA SPTYPIIl TOCUIACP MEH 9iCTep
apKBUIbI €CENTI IBIFapybl- MIBIFAPMALIBUIBIK 13/ICHICIHIH apTybIHa anbin keneai. Erep okymist 6ip
ecenTi Oip YKOJIMEH IIbIFapca, OHJa Oip MaKCaTTBhIH OPBIHIATYHI JIET TyciHeMi3. AJ Oip ecenTiH
OipHele IIbIFapy *OJBIH Ta0y OJl COJ eCeNTiH MakKcaThlHa TEpeH YHUTyiH Kaxer ereni. Kenm
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137eHicTep apKbUIbl TAOBUIFAH YKOJAap/iaH OKYIIbI ©31He THIMAL TeK Oip FaHa Tociiai anaapl. by

JIETEH CO63 KE3-KEJTCH €CCeITi IIeNTy/ae >XaH >XaKThl oiam THiMal Oip mennmal Kaaablpyra

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

- Ke3-KeJreH IIaMaHbIH 03repy 3aHIbUIBIFBIH Ta0y ecernrep;

- (purypanap KypbUIbICHIH/IA 3aHABUIBIKTHI Ta0y ecenTep.

bi3 ke3-KenreH mamMaHblH 63repy 3aHIbUTBIFBIH TA0YFa apHAFaH €CEITIH MBICAITBIH KENITipeMi3.

Ecen 1. 100 Ty3y 6enrini-0ip 3aHIBUIBIKIICH Ka3bIKTHIKTHI 0OJIITT OpHAIacKaH. Ty3ynaepaiy
eIIKaNUCBICHl Oip-OipiHe mapauienb eMec koHe 3 Ty3y Oip HyKTene KubLiblchaiasl. Ty3ynepaig
e3apa opHaiacy 3aHAbUIBIFBIH TAObIHBI3.

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

Kannait na 6ip mamMaHbIH ©3repy 3aHIbUIBIFBIH Ta0y eCenTepiH Maljaiany orneparusuIbK
OJIOKTBIH 3€pTTeY KY3BIPETTEepiHIH KypaMmblHa KipeTiH, HAaKThLJIay MEH >KalMbUIayAbl Kaiaii
KYPrizy KEepeKTiTiH KaJbIITaCThIPYFa BIKIAJ €TEe/Ii.

Dipinwi ecenmi weuty npoyeciniy cunammamacsl.

1. Oxywwinapowviy ic-apexemi. dxcnepumenm.

Ecen TONTHIK KYMBIC jkacay apKbUIbI 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'unomesanvr ycviny. OKyHIbUIap 3KCIEPUMEHT HOTIDKEIEPIH TaKTala ChI3bUFAH KecTere
Tycipin otbipaabl. Onap *KyMbIC OapbIChIHIA KaHai aa Olp 3aHIbUIBIKTBIH OPBIHAAIBIN JKaTKAHBIH
Oaifkaiibl. O 3aHABUIBIK: HEFYPIIBIM N CaHbl K@OeHTreH caliblH, COFYpIIBIM M CaHbI KeOeke .

Ecenmiy wivi2apolny 6apuicul.

N ’oHe M CaHAApbIH Ka3aThIH KecTe Ty3elik. « HerypibM n caHbl keOelreH calfbiH, COFYpIIbIM
m caHbl KeOeren» aereH TykbIppiMHaH N = 100 OoJica, colikeciHIe m oaH Kerl 00Ja Ikl

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 TOYEIIUTITiH 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 KepceTuIren e, Ty3ynepain oenrini 6ip (n-1) cansl m — re TeH OOJICHIH.

0) erep Tarbl Oip TY3yai Koccak, 9p (n-1) Ty3yiHzme Hemie HyKTe naiina 6onaap? Meicaisl:
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 naiiga 6onaabl. COHABIKTAH N-IIi TY3y N
Oeutikke (n-1) HYKTe apKbUIbI OOTiHEe .

4. Homuoicenin ananusol.

OKymibuiap aJabIHFBI KE3C€HJIE NOJICIICHreH MojiMaeMeHl HakThl n = 100 caHbl yiIiH
Konganaasl. Popmyna Ka3bIKTHIKTBIH 100 Ty3y OesieTiH OeiKTEepiHIH CaHbIH Taly YIIiH
*a3buiajbl. KOChIHIBIHEI €cenTey S/iciH Tadabl:

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
Ocplinaiiiia, MbIHA 3aHIBITBIKKA 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+...+99+100 ayramsI3.
(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, MYH/a dp Oemnpeyneri
ymoypsimTap (purypansiH opTackiHaH Oipaei KallbIKTHIKTa) Oip-OipiHe TeH 00Jabl.
(Kayam: Oennmey apKbuIbl OpHAJIACKAH YIIOYpHIITAp OEpuIreHjaepre roOMOTETHKAIBIK
00JTbIT TAOBLIAIBI )KOHE OJIapIbIH OapIIbIFI Oip-OipiHe yKcac.)

AHBIKTaJFaH 3aHAbUIBIK: My, = 1 +

11
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7-cypet. ®urypaHbIH MbICAIBI

7-cypeTrTe KepceTiireH (purypansl Taay HOTHKECIH/IE KeJIeC] caiapiiap abIH/IbL:

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

2. YmOypsImrapasiH OYphIIITaphl COMKECIHIIE TeH, COHIBIKTaH YIIOYphIITap YKcac.

3. l'omorerus kod3pdurmenti 0,5.

CoHbBIMEH, TUIAaHUMETPHSUIBIK €CeTTep Il MIbIFapyia 3epTTEYIIUTIK KY3bIPETTUTIKTIH 0OTybI
MaTeMaTHKAJIBIK YFBIMIAPIbIH MaHbBI3/[bl KACHETTEPI MEH OJIapIbIH apachIHIarbl OaiTaHbICTAPIbI
aHBIKTAyFa, TCOPUSJIAFBI ANIEIACMEeNep I TYCIHyTre, Kepl TeopeManap sl KypacThipa ajayFa KoHe
oNlapJIbIH aKUKATTBIFBIH TEKcepyre jkoHe T.0. MyMKiHaikTepai Oepeni. Kasipri Ttanma 3amanra
KepeKTi KabinerTiy Oipi »xoHe Oipereiii OKyIbuIap bl O0IamaKka TOTSHIIMAIBI MBIKTHI XKOHE KaH
YKAKTBI OiJIall aNaThIH TYJIFA KETUIIPY OOJIBIN TaObLIA b,
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UCCJEJIOBATEJLCKHUE 3AJIAYH MO HIKOJLHOMY KYPCY IIJIAHUMETPHUM,
HANIPABJIEHHBIE HA ®OPMUPOBAHME UCCJIEJOBATEJbCKIX
KOMIETEHIUN YYAIIIMXCS

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

B Oannoti cmamve nokazana yenecooOpAHOCmb DOPMUPOBAHUS UCCTIEO08AMETLCKUX
KOMAREMEHYUtl Y YYawuxcs, 4mo O00YCILOGIEHO CeOYIOWUMU NOJIONCEHUSAMU.  (HOpMUposanue
UCCTe008AMENbCKUX KOMNEMEHYUL Y V4AWUXCSL ABTAEMCs CB0e00PA3HOL NPONeOesmMUKol HayyHo-
UCCTe008AMENLCKOU  OeSIMENbHOCIIU,  NPOYecc O0OYYeHUsl NIAAGHUMempPUU CNOCOOEH 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 MaAmemMamuieckom
obpazosanuu, HO U 6 obwem JIUYHOCMHOM paszsumuu yuyawuxcs. Kpome moeo, npugedervl
uccne0o8amenbekue 3a0ad no NIAHUMEMPUU PA3TUYHBIX MUNO0E, 00eCNe U8aruux GopmMuposanue
UCCe008AMENbCKUX KOMNEMEHYUTL YYAWUXCS U I6PUCIUYECKUE NPUEMbL UX PEULEHUS.

KaloueBble cioBa: o6pazosanue, mamemamuxda, KOMHemMeHyuu, KOMNEemeHMHOCb,
UCCe008amenbcKue KOMNemeHyuu, Uccied08amenbCkue 3a0aiu, peueHue niaHUMempuyeckux
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.

90X 317.134

OKYIIBUIAPJABIH 3EPTTEYIILIK BUIIKTEPTH TEHCI3AIKTEP APKBLIBI
JAMBITY IBIH MYMKIH/IIKTEPI

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

bepinecen maxanaoa scanner 6inim Oepemin Mekmen OKYUILLIAPLIHLIY 3ePMMmMeyuliiiK
Oinikmepin Kanslnmacmolpy Haune 0amvlmyoa MamemMamurxaivlk meycizoikmepoi nauodaianyovl
OKblmMy Npoyecinoe Koaoamy MyMKIHOIKmepi xapacmuipwliovl. Kazipei oinim 6epy acyilecinoe
OKYWBLIAPObIY MUIMOI OIiM anybl YUiH dHCytieni mypoe KYpacmuvlpuli2aH OKy-20icmemeNniK KeuleH
Jrcacanvinovl. byn maxanaoa mamemamukanvl OKbimyoa MeKmen OKyublLIapblHbLY 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/BI TaMybIMEH CHITATTaIaThIH KOFAMJIBIK
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, IIBIFapMAaIIbUIbIKKA KaOUTETTITIK, aKmapaTThl KaObUTIayFa jKoHE Talayra JailbiH
0oy, COHMaii-aK YHBIMIACTRIPYIIBUIBIK ICKEPIIIKTEp MEH JaFabUiapbl atam kepceryre 0omaasl. by
KOpCeTUIreH Macernenep OutiM OepyaiH THIMIUTITH apTThIPYFa, COHBIH 1IIHAE OKYLIBUIap/ bl KAKETTI
OuTIMII ©3 OETIHIIIe MEHrepyre *ar/ail xacaiizpl. JKanmb! 6u1iM OepeTiH opTa MEKTENTEP/IiH alAbIHIA
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
MaTeMaThKa KypChlH iprefi >koHe ToxipuOere OarmapianfaH KypaylibUiapabl —OipikTipyre,
OKYIIBUIAPJBIH ~ DBPUCTUKAIBIK  OMJAybIHBIH  JAMybIHA, OJapAbl  13€HYIIUTIK-3epTTEYILLIIK
KYMBICTapbIMEH aHHAIBICYFa TapTyFa OarbITTall OTBIPBII KoOamayJblH >KaHa OHiCTEMEINiK-
MIEIAaTOTUKAIIBIK TOCUTACPIH 137Iey ©3€KTi Oonbim OoThIp. KemrereH rambiMmapibplH €HOSKTEPIHIE
OKYIIBUTAP/IbIH 3€PTTEY OpEeKETIHE TapTy Kypajibl PETiH/Ie FeOMETPUSUIBIK MaTepHaIIIbl, KOJIIAHOAbI
HEMeCe CTaHIapTThl EMEC MaTeMaTHKAJIBIK €CeNTepl KapacThIpaibl. Anaiina OyJ1 sKyMbICTapabIH O1pi
e >KaImbl OUTiM OepeTiH opTa MEKTelN OKYILIBUIAPBIHBIH 3€pTTey 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 OainaHblcTapbl aWKbIHAAWTBIHABIKTAH, TEHCI3AIKTEpAl OKBITYIa
ecer UIBIFapyJblH KEH ayKbIMBIH MEHIepy, MOJENbACY OIICTepiH KOHE KOJJaHOabl
3epTTeYJIEpIiH MaceNelepiH MeHrepy MYMKIHIIr 6ap. Ocpuiaiiiia, TEHCI3AIKTEp MAaTEMATHKAJIBIK
OimiM OepyaiH >KOFaphlla KOPCETUITCH MAceNeNIepiH AYPhIC MISIIyre MYMKIHIIK OepeTiH Kypai
O0onbpim  TaObUIaABl. OKyIIbUIAp TEHCI3MIKTEPAl WICHIYAIH CTaHAAPTTHI €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 OarmapnamaceiHna «TeHaeynep MeH TEHCI3IIKTEp» TaKbIPBIOBIH OKBITY O/iCTEMECIH
’Kacay apKbUIbl OKYIIBUIAPABIH OKYFa JAETeH bIHTACBIH apTThIpYyFa, OKY YAEpiCiH THIMII OacKapyFra
My™mKkiazaik Oepexi. ConablkraH, OyriHri TaHAaa MaTeMaTHKaHBl OKBITYJa 3aMaHayd
Ie1arOrMKaJIblK TEXHOJIOTUSHBI NTaiilanany apKblibl, OHBIH 11I1H/AE ChIHU TYPFBIIAH Oiylay o/1iCiH
KOJIJIaHy OapbIChIHIA, OKYIIBUIAP/IBIH MIBIFAPMAIIBUIBIK OCIICEHAUNIKTEPIH AaMBITY IeJarornka
FBUIBIMBI MEH IPAaKTUKACBIHBIH KaHa, OoJaliarbl MOJI OaFbIThl O0Iaphl aHBIK.

Opra MeKTenTe MaTeMaTHKaHbl OKBITY/IBIH HETi3T1 MaKCaThIH JKY3€re achIpy/IbIH KOPCETUITeH
OarbITTAPBIHBIH HET131H/IE TeHCI3AIKTEP/Ii OKBITY/IBIH MAaKCATTapbIH KeJlecl TYp/e KapacThIPIbIK:

1. Oxywwvinapovr mamemamuxanvig 6inimoepoi meycizoikmep MeoPUsCbIHbIY KLIMMIK
yavimoapsl MeH 20icmepin MeHzeepy apKbulibl OipikkeH Hezlizimen maHvicmulpy. byn makcat
OKYIIBUIAPJIBIH MaTEMAaTHKAaHbl OKBITY KE3iHIe MOJICHU AaMyblH Oinfipeni, ce6ebi >xorapsina
alTbUIFaHJall MaTeMaTUKaHBIH Ka3ipri KOFaMJarbl OpPHbl MEH OPKEHHUETTIH JaMybIHJIAFbl poJIi
TypaJibl YFBIM/IBI KQJIBIITACTRIPYFa MYMKIH/IIK Oepei.

2. OKyubLapobiy JHcaansl ebLIbIMU MAHLIM 20ICMEPIH KalbiNmacmulpy, 01apobly 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 MOJIEHM JaMybIMEH Karap Oy MakcaT MaTeMaTHKalbIK OIiCTepAiH
KQIMIBUIBIFBIH, OJApAbl TEOpUS MEH TPAKTUKAHBIH KOITEreH ecenTepiH IIbIFapy Ke3iHe
naiiiananyaplH aKUKAaTTBIFBIH aHFapyra MYMKIHIIK Oepeni. Ocbutaiiiia  OKyIIbLIapIbIH
ACTETUKAIBIK J1aMy KOJIbl aKBIHIAJIa IbI.

4. 3epmmenin omvip2an mamepuanosi beximy, mepeyoemy dicane dcyueney. MaTemMaTuka
KYPCBIHBIH TOHIMIUNIK OaiaHbICTapblH KaJbIITACTBIPYFa JKOHE OHBIH HEri3rli Ma3MyHJIbIK
OemimaepiHiH (CaHIBIK, (PYHKIIMOHAIIBIK, CTOXAaCTUKANBIK, TeHOe-TEeH TYPJICHIIpY, TeHIEYyIep
MEH TEHCI3AIKTep O0eiiMi, TeOMETPHUSUIBIK Ma3MyHJbl) ©3apa OpEKeTIHE OarbITTaJFaH.
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 aimbl 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. FanbiMaapaplH KemmIunri 3epTrey JaFrabuiapblHa KOHE 3epTTey OUTriHE epeKile KOHUI
aynapaznpl. Kasipri IuoakTvkazaa, Mefarorukajga skoHe IMCHUXOJIOTHAAA OChl YFBIMIAP apachIHIAFbI
KaTbIHACTapia opTypii Ke3KapacTap Oap. bipiHmiiieH, maripl- aBTOMaTU3MIe OarbITTalIFaH >KOHE
olnay/ibl, 0aKbLIayIbl KaXKET eTHei 1, all OLTiK- Oiay/IbIH OaKblIaybIMEH Y3€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 1HIIHAE MIBIFAPMAIIBUIBIK) KY3€re achlpy Tocuiaepi OOJbIN TaObLIATBHIH OIeparusiap
KUBIHTBIFBIH CaHAIBl TYPJAE MEHIrepy»,-nen aHblkTaael [4]. M. A. MenpHUYYK 3€pTTEYIIUTIK
OUTIKTEpiHIH epPEeKIISTIKTEPiH TOMEHIETIIeH KapacThIPaIbI :

— aJJaMHBIH THICTI 9peKeTTep i OpbIHAAY OapbICHIH/IA,0J1ap MEHIepY JCHICHiH KeTepei;

- 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 O0JIa Ibl, iC-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 KOJIJaHy (MHTEPAKTHUBTI JJpiC, IIAFbIH
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(epeHUUMsIapAblH TaKbIPBINITHIK CEKIMsJIapblHIa Ce3 Cceiliey,
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 TaKbIPbIObI MAaTEMATHKAJIBIK €CEIITI (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 aNTachblHAa [aiiblHAay Ke3iHIe maigansl O0lMybl 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 MYMKIHJIIK Oepei.

OKywbiappl  KbI3BIKTBIPATBIH JKOHE 3epTTey HJIesichl 0oyia  anaTblH  TEHCI3AIKTEep
TEOPHSICHIHBIH KONTETeH KbI3BIKTHI (pakTisiepi Oap. ATam ailTkaHa, OH CaHIapIbIH apru(pMETHKAIIBIK
opTallia >KoHE T€OMETPUSUIBIK OpTallla MoHAepiH OaimaHbicThIpaThlH Kol TeHCI3Airi eki Fachlp
OypbhIH IIEHIITeH, OlpaK oIl KYHTe JCHiH KONTereH FalbIMIap KOJJIaHbI Kenemi. byriHri tanma
aTaJFaH TEHCI3/1IKTep TaKbIPhIObIHA JKY3/EH acTaM TYpi Janenep oenrii [5].

CoHpaii-ak, MaTeMaTHKa1a TEHCI3IIKTEP TAKbIPbIObI MaTEMAaTUKAHBIH Kypamiac 0eJiri O0JIbII
TaOBLIATBIH/IBIKTAH, TEHCI3IIKTEP1 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 mypamsin daekmp mizdeai xcacanovl. 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, oJIaplbl 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 ONUMIMAAaNap MeH Oacka Ja >jKapbpicTapra apHalFaH ecemnTep
KMHAKTApBIHBIH aBTOPJIaphl JKOFAaphIJia KapacTHIPBUIFAH OKY KypajJapblHa KaparaHjaa Oacka
MaKcaTTa JKYMBIC aTKapraH. MyHIail >KMHaKTapAa IapblHABl OKYIIBUIAPMEH XYMBIC iCTEYAl
YUBIMIACTBIPY KE3iHJe, MaTeMaTHKaJaH OJUMIIMajajapra HeMece J>KapbiCTapra JaHbIHJIBIK
Ke31HJIe KEePEeKTi ecen IIbIFapy TICUIIEpiH OuTyal Tanam eTeTiH Oipereil ecentep >KMHAKTAJIFaH.
OnummuaganblK ecenTep, COHBIH IMIHE TEHCI3MIKTEpre OepuireH ecenTepaid epeKIIesniri ojap

15




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

O ( rd . Z S ) o)
O—/—< 79 Y 7 VA T ©

MEKTEeNl MaTeMaTHKACHIHBIH OuliMiHe CYHEeHE OTBIPHII(epHEKTepai TeHOe-TeH TYpJICHAIpY,
GyHKIMSUTApBIH KaCUETTEP1, SPTYpJIi Oaramaymap, T.C.C.), ajlaiiaa KaHaan ga 6ip TpUuBHAIIbI eMec
UJCSHBI JKY3€re achlpa OTBIPBIN IIbIFAPbUIA alaThIHIBIFBIHIA. JKapbhiC €cenTepiH IIbIFapyaa
bepuymu, Komm, Komm-ByHSKOBCKMIAIH KIIaCCHKAIBIK TEHCI3MIKTEPl KU1 KOJIAHBLIAIBI.
Ocpiran OaitimanbICThI OipHEIIE MBICANIAAp 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 oTeNney Kepex.

JKorapeima KepceTireH MOCEJICHI Iy VIIiH KeJlieCi KYMBICTap JKYPri3uimi: OKy-
ozicTeMeNik  oneOuerrep, OpTYpii JCHrejeri FbUIBIMM  JKOHE  FbUIBIMU-TIPAKTUKAJIBIK
KOH(epeHIMsIIap/IblH MaTepUallapblHa Talfay >KYpri3dy; Kaiumbsl OuTiM OepeTiH MEKTeNTiH
MaTeMaTHKa MOHIHIH XoHE 0acKa TybICTaCc MOHAEPAIH MYFaliMJIEpIMEH KYpri3uireH cykbarrap
KYPrizy JKoHE SpTYpJli MOHIEPAl OKBITYHAFbl TEHCI3MIKTEP TaKbIPHIOBIH MaliganaHy OOMbIHIIA
opinTecTep MEH KeKe TIKIPUOeHi OipiKTipy.

ATainFaH oicTepii KOJIaHy HOTHXKECIHIE MEKTEIl MaTeMaTHKa KypChIHa TEHCI3IIKTEPIi
OKBITY MEH 3epTTey Ke3iHzeri OipkaTap Macesenep alKblHAAIAbl. MocenaeH, KOPBITHIHAbI
aTTecTarray MEKTEN MaTeMaTHKa KypCBHIHBIH OarJapiaMachlHAaH —KUBIHABIFBI  JKOFaphI
TPUTOHOMETPHSUIBIK, JIOTapUPMIIK, KOPCETKIIMITIK XKOHE HUPpPALMOHAT TEHCI3AIKTEPIl IMIbIFapy
IBIFBIN Kasibl. COHBIMEH KaTap, OKYIIbIIApABIH TEHACYJIEP MEH TEHCI3AIKTepAl 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 KIACCUKAJbIK KaTblHAcTap/bl KOJJAHY/Ibl KAaTKbI3aMbI3.
OKy1buIapAbIH KOMIIUTITHAE TEHCI3IKTI JAIENIey HEMece MaTeMaTUKAIIBIK MOAENb/1 KYpPY/Ibl
TaJal eTeTiH ecenTep KUbIHABIK TYFbI3aThIHBIH )KEKE aTall oTeMi3.

Kanmsr OuriM OepeTiH MEKTenTe MaTeMaTHKaHbl OKBITyJa TEHCI3IIKTEp KeMeriMeH
OKYIIBUIAP/IBIH 3€pTTey OUTIKTEPIH KAJBINTACTBIPYAbl THIMI JKYpri3yre 00aabl, erep:

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

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

3) OKyMIBUTAP/BIH TEHCI3IIKTEPl OKBIM-YHpEeHYy oicTeMeCiH >ko0anay Heri3iHe 3aMaHayHh
MaTeMaTHKAIbIK 3€pTTEYIEp/IiH HOTHKENEpl MEH OJIap/bIH MaTeMaTHKaHbl OKBITY (hOpMaslapbIHbIH,
onicTEPl MEH TOCUTACPIHIH TYPJILIITIH Maigananyra OeliMIeIy 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 MICeNIeCi OKYIIbUIAPIbIH 3epTTey OUTIKTEPIH KaJIbIITACTIPY
aCTeKTICIHAETI MaTEeMaTUKAJIBIK TEHCI3MIKTEpIi OKBIN-YHpPEHYAIH THIMII >KOJNAAPBIH 13/1€yre
OaFpITTaIFaH 3epTTey SAicTeMECiH aHbIKTabl. COHBIMEH KaTap, OKbITY YAEPICIHJIE 3€PTTEYIILTIK
OKBITYBIH 9ICTEpl MEH TACUIIEPiH MaiJalaHyIbIH OPBIHIBUIBIFBI Typallbl KOPHITHIHBIIAP MEH
OKYIIBUIAPIBIH OAaKbLIAY JKOHE SKCIIEPUMEHTAIIBIK TONTAPBIH KYPY MPUHIHIT KapacThIPBIIIbL.

DKCHepUMEHTAIIBI XKYMBICTHIH eKiHII Ke3eHi 202 1 KbUTIbIH KbIpKYHeK alibiHa 2022 KbUTIbIH
YKEJITOKCaH aifbIHa JIeliH MeKTen 0a3achIH/a JKY3€re achIPbUIBIIL, KeNeciiel SpeKeTTep OpbIHIAIbL:

- 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 TOCUIAl Maiigaiana OTHIPHIT TEHCI3MIKTEP/I1 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 Ke3eHIe SKCIEPUMEHTTIK CHIHBINITAPFa apHAWbl KYPACTHIPBUIFAH YCBIHBICTAPIbI
OKYy JKOCIapblHa €HT31M, OKBITY Y3ere achlpbliabl. KypacTbIpbUIFaH OKBITY OariapiiaMachl
Herizinae cabakrap oTuIIl. TeopUsIIBIK MONIMETTEp MEH eCenTep TOoNTamachl cabak eTyne
KOJIIaHbUIIbl. MyFaniMzep OChl 9/IiCTEMENIK Kypajljap *oHe ecenTepl IIbIFapyFa YChIHbIIFaH
TEHCI3MIIKTEep/Al Ny 9JIICIH KOJJaHy dicTeMeci OONbIHINA cabaKTap KYPri3fi, al OKyIIbLIap
KOCBIMIIIA 63 OETIHIIIE HKYMBIC JKacayFa apHaJFaH TarcbhlpManap/ bl KOJAaH IbI.

DKCIEPUMEHTTIK ChIHBINTAPJAFbl cabaKTap OKY >Kocmapbl OoifbiHIIA eTKi3imi. bakpuiay
CHIHBINITAPBIHAAFEl ca0aKTap KYHICTIKTI KOJJIAHBUIBIT KYPIeH OMICIICH JXOHE OIICTEMEIIK
Kypaligap KeMeriMeH oTKi3UIai. Bys1 CeIHBIITapApIH OacTamnKel O151iM IeHTreinepi Oipieit 0oIaThIH.
OHbI 6aKplIay HOTHDKENIEP] JKOHE CTATUCTUKAJIBIK OHACYIIEp AAJICIICH, KopceTin Oepi.

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
OLTIKTLTIKTepl OOMBIHILIA OKY IPOLECIHACTI ©3repicTepi OENTiIeHIN OTHIPABIL.

bakputay >koHE SKCIIEPUMEHTTIK CBHIHBINTAPABIH OacTankbl OUTIM JAeHreinepinin Oipruei
eKCHJIIMH aHBIKTay MaKCaTbIH/a alblHFaH OaKbUIay JKYMBICTAphl HOTIDKENEpl 1-KecTene KemTipiimi.
bakpiay »oHE SKCIIEPUMEHT CHIHBINTAPBIHBIH AJFAIIKbI CHIHAK >KYMBICTApBhIH OakbuIay 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 OospkamIbl 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.

Enai 613 ychIHBIN OTBIpFaH odiicTeMe OolbIHINA cabakTap ©TKEHHEH KEHiHT1 albIHFaH
0aKpUIay HOTHXKETEpAl Talslay apKblIbl SKCIEPUMEHTTIK CBHIHBINTApbIH OUTiMiI JKOFapbl JKoHE
AKCIIEPUMEHTTIK OKBITY apKbUIbl OKYIIBUIAPBIH O1TiM1 MEH Onap bl KOJAaHa any OUTKTUTITIHIH
JKOHE JIaF/IbICBIHBIH apTybIHA 9cep €TKEHAIr, OeHiHANAbl JaspibIK KYMBICTAPBIHBIH OH HOTHIKE
Oepin, OKymIbLIApIBIH OONalaKTa WrepeTiH MaMaHIBIKTapbIHA KATBICTBI OW-KOPBITHIHIBLIAPHI
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 HITHKEJEPi
bakpulay (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 CanachlH KaKCapTaTbIHBIH KepceTTi. OKYIIbUIApIbIH TaKbIPHIITAP/IbI
WUTEePYIHIH MaNbI3IbIK KOPCETKIMITEP JUarpaMmachl 1-cyperTe KepceTiireH, aja bacTankbl OakplIay
’KYMBICBIHBIH ecenTepi 3-KecTeae KeATipiIreH.
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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 (YHKUMSCBIHBIH €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 OapIibIK 8 akBapuyMHBIH (POpPMach! TiK OYpHIILITHI
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?

MaremaTukanbplK OiliM 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€PTTEYIIUIIK  OUTIKTEpIH TEHCI3AEp AapKbUIbl JaMBITYFa  THIPBICTHIK.
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[TegarorukanblK YKCIEPUMEHTTIH HOTHIKECIHJIE OKYIIBIIAPIbIH MAaTEMATUKAIBIK TCHCI3MIKTEPIl
naiganaHy apKbUIbl: IIBIFAPMAIIbUIBIK OEJICEHAUNIKTI JIaMBITy, TaHBIMIBIK OCJICEHIUTIKTI
BIHTAJIAHABIPY, 3€pTTEY KbI3METIHIH EpEeKILIeNIriH TYCiHy, 13[CHICTI KYpaWThIH 3epTTEYIILTiK
OLTIKTEPIH KAJIBITITACTHIPY, TEHCI3IIKTEP TAKBIPHIObI OOMBIHINIA MTOH/TIK OLTIMHIH CamachlH apTTHIPY
CBIHIBI CypaKTapra jkayanm Oepiimmi. ATanFaH OICTEpIi KOJJAAHY HOTHXKECIHIE MEKTell
MaTeMaThKa KypChIHIA TEHCI3MIKTEPAl OKBITY MEH 3epTTey Ke3iHJeri Oipkarap Mocesenep
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 NPUMEHEHUS MAMeMAmU4ecKux HepaseHcmes
8 YyueOHOM npoyecce npu OOPMUPOSAHUU U PA3BUMUU UCCTEO08AMENbCKUX VMEHUL VUauuxcs
obweobpaszoeamenvholl  WKobl. B cospemennoti  cucmeme 06pazosanus  cuCmeMamuyecKu
paspabomar y4ebHO-MemooudecKull Komniekc ons 3gghexkmuenozo obyueHus ywawuxcs. B oaunotl
cmamue npugedeHsl U NPOAHATU3UPOBAHbL Pe3YIlbManbl SKCNEPUMEHMATbHOU pabombl NO PA3GUMUIO
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 BACCEMHIHIH 9JIEYMETTIK-9KOHOMUKAJIBIK,
(AHTPOIIOTEHAIK) TYPUCTIK KOHE PEKPEALIUAJIBIK
PECYPCTAPBIH BAT'AJIAY

Aumxynosa C.H., Kepimbaii A.

Pexpeayus men mypuzmuiy oamyvl dcainvl anemMoik meHOeHyusiapovly 0ipi 6ovin
maobwinadsl. Aymakmol pekpeayusanvlk MaKkcammapoa natoaiany yuin aoam Kvizmemine maoueu
pecypcmapobl mapmy Kascem, OYi1 npoyecme 0aapovl KYPAaumvlH 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-aKoHOMUKALIK Oa2anay.

Typusm canacel jkoHE IIapyallblIbIK KbI3MET TYPl PETIH/AE peKpealust peCypCThIK Oarrapbl
aliKbIH TONKA JKarajapl, Oy OHIpicKe, OpMaH IIApPYallbUIBIFbIHA, OalbIK ayiayra, aybul
HIapyalIbUIbIFbIHA JKoHE T.0. YKCACThIKTapbl Kepcerei. Jlemasnbic eH Typu3MIl YibIMIacThIpyFa
apHaiFaH TaOWFW >Karjaiilap MEH pecypcTapra MbIHAJap JKaTalbl: JIEMalblc MaKCaThIHAA
naifanaHyra OONaTblH TaOWFU CUMATTaFbl OOBEKTUIEP MEH KYObLIbICTap, TYpU3M KOHE eMIIEY;
(M3HUKANBIK JKOHE pyXaHU KyIITepii, eHOSKKe KaOLIeTTUTIKTI )KOHE aJaM JICHCAYIIBIFbIH KaJIIbIHA
KEJITIPY ’KaHE IaMbITY ITPOLIECIHAE KOJIAHbUIAThIH TAOUFU OPTaHbIH (PU3UKAIIBIK, OUOTOTUSUTBIK KOHE
SHEPTEeTHKAIBIK aKIapaTThIK 3JIEMEHTTEpiHIH KemieHl. TaOuru pecypcrapAblH OapibIFbl JIEpIiK
peKpeanusUIbIK JKOHE TYPHCTIK KacHeTTepre e, Oipak olapIblH KOJIAHbLTY Jopexkeci apTypii [1].
Taburu >xarjaitiap MEH pecypcTap peKpearusuiblK KbI3METTI ayMaKThIK YHUBIMAACTHIPYFa, TaOUFH-
PeKpealMsUIbIK ayAaHaapbl 6elryre, onap/AblH MaMaH/IaHybIHA JKOHE 3KOJIOTHSIIBIK-9KOHOMHKAIIBIK
TUIMJIUIITIHE acep eTenl. byn ocep oneyMeTTIK-3KOHOMHUKANBIK (haKTOpJIapMeH, €H aJlJbIMEH
PeKpeaMsIIbIK KXKETTUTIKTEp/IiH KoJIeMi MEH KYPBUIBIMBIMEH 5KY3€Te achIpbLIa Ibl.

PexpearusiibiK-pecypCThIK KypaMaac OeriHaeri Tapux KoHE MOJCHHUET O0O0BbEKTIIePiHIH
MaHbI3IbIIBIFBIMEH TAOUFU pecypcTap pEeKpealusHbIH HETi3ri alfbIIIapTTapbiHbBIH Oipi Oona
OTBIPHII, 0ACKIM OPBIH aliajbl. PeKkpeanusHbpIH TAOUFH aJIFBIIIAPTTAPhl PETIHAC dPTYPIl JopeKeni
TaOUFU-ayMaKThIK >KOHE aKBAJIJBIK KeIIeHJEep, OJapJblH KOMIIOHEHTTEplI MEH JKeKe KacUeTTepi,
COHBIH 1IIIHJAE NeH3aXAApAbIH TaPTHIMIBUIBIFEL, KOHTPACThI, KEAEpPrulepal *KeHy MYMKIHJIII,
reorpa(usIbIK epeKIIeNiri, 3K30TUKAChl, Oipereiiri Hemece KepiciHie, TAOUFU HbICAHIAP IbIH
TUIITUIIT, ©JIIEMIEP] MEH TIIIHEP1 )KOHE BU3YaJIbI-TeorpadusIbIK OpHANacybl. JleManbic e
TYpU3MIlI YHBIMAACTBIPY YIIIH TaOUFW JKarjailiap MeH pecypcTapabl OaranayablH MaHbI3[bI
mapTTapbl Keyleciiei: Olpereiyiik, KOKETIMAUTIK aWbIpMAamIbUIBIKTaphl, alMaK IMNHAer!
OpHaJIaCy THIFbI3ABIFBIHBIH aWbIPMAIIBUIBIKTAPBI, OPTYPIUINK TEH KYPAETUIK, 3KOJIOTHSIIBIK
xargail [2]. Taburu kemeHaepAiH peKpealusIbIK )KapamMIbUIbIFbIH (PYHKIMOHAIIbI OaFranay YIIiH
Keseci 6arpITTap OOMBIHINA TaAAY KYPTi3y YCHIHBUIAIbL:

1) TaOufm OpTAaHBIH J>KOHE TYTAacTail alFaHia JIAaHAMAPTTHIK YHBIMHBIH JKEKeJeTeH
KOMIIOHEHTTep1 OolibIHIIa OyphIHHAH Oap JepeKTepi alyFa, KaXeTTI MAJIIMeTTep ally Ke3JepiH
Ta0yFra, 6acka peKkpealusuIbIK ayMaKTapMeH CaJIbICThIPFaH/la YUYAaCKeHIH TaOUFH epEeKIIeTIKTepIH
CHUIIaTTayFa MYMKIHJIIK OEpEeTiH ayMaKThl 3epAeey;

2) TaOuUFu KOMIIOHEHTTEPA1H CUIaTTamMachl: KIUMaT (KJIMMATThIK Tepamnusi, KOJanibl )KoHe
KOJAChI3 KIUMATTHIK KaFfgaillap YIIH aiMaKThlH MOHIH aHBIKTay); penbed (OMiKTiri,
O6JIIIEKTEeHY AOpEeKeci )KOHE OOIIIIEKTEHY CUIIAThI); JKEp YCT1 )KOHE JKEep acThl CyJIaphl (Tapalysl,
©3CHJCp MEH KOIJCpAiH >KaFanay CBhI3bIFBIHBIH EpEeKIICTIKTepl, OpaMIbUIbIFbl, OaTHaKTaHy
TOpeKeci, KaraKalmapAblH OOJybl MEH CHIAThI); OCIMIIKTEp (TYpi, TOJBIKTHIFBI, ACTHIHFBI
Ka0aTbIHBIH CUIIATHI; 111611, OyTa JKOHE Kep YCTI )KaMbUIFBICHIHBIH CHUIIATHI; KEYTe JKapaMIbl )KoHE
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JOPUTIK ©CIMIIKTEp; CaHBIPAYKYJIaK OPbIHIAPbI; OCIMIIKTEP/Ii SCTETUKAIIBIK Oarasay); JKaHyapiap
anemi (TypJIiK Kypambl, Tapallybl, SHAEMHUKACHI);

3) TabuFu-peKpeannsuIbIK ayJaHapblH HHTETPAIJBIK CUIIATTaMAacChI.

Pexpeanusiiblk pecypcrap KeLeHIHE el MEKeHIep/ie KoHEe KOHbICApalIbIK ayMaKTap/a
OpHAJIaCKaH oJIEYMETTIK-’KOHOMHUKAIBIK PECypcTap €peKIile OpbIH ajajbl, OJlap TaHBIMJBIK
TYpU3MAl JaMbITYbIH AalfbIIAPThl PETIHAE KbI3MET €Tell, PEeKpealysuIblK aFblHIap MEH
pPEKpeaIsUIbIK ~ MapIIPYTTapAbIH  OaFbITTApbIH  OKIIAYJNAWABl. OJICYMETTiK-DKOHOMHKAIIBIK
peKpealsuIbIK pecypcTapra ajaMJapiblH TapUXblHA, MOJACHUETIHE >KOHE Ka3ipri KbI3METIHE
0alaHbICTBl OOBEKTIIePAl JKAaTKpI3yFa OOJajbl; ©OHEPKICINTIH, aybll IIApyallbUIBIFBIHBIH,
KOJIIKTIH Oiperei KocinopblHIaphl, FBUIBIMU MEKEMETIEP, )KOFaphl OKY OPbIHApbI, T€aTpIiap, CIIopT
FUMaparTapbl, O0TaHUKAJIBIK Oakrap, xailyaHartap OakTapbl, OK€aHApHyMAEpP, 3THOTPADUSIBIK
AKoHE (DOJIBKIIOPIIBIK KOPHEKTI OpbIHJAp, KOJIOHEp OyHbIMAAPHI, COHAN-aK CaKTalIFaH XaJlbIKThIK
O/IeT-FYPBINITAp, MEPEKEIIK paciMep xkaHe T. 0. [3].

OJIEYMETTIK-9KOHOMUKAIBIK (aHTPOMOTEH/IIK) TYPHUCTIK-PEKpEallusuIblK pecypcTapIbiH
IIHIE €H TapTHIMABUIBIFBIMEH €PEKIICICHETIH TapUX JKOHE MOJCHUET €CKEePTKIIITEpl MKEeTeKIIi
peut atkapaabl. Herisri 6enrinepre 0aiIaHbICTBI TAPUX JKOHE MOJCHUET €CKEPTKIIITEPl OeC HEeri3ri
TYpre OeiHeIl: Tapux, apXeoIOoTHs, Kala KyphUIBICHI )KOHE COYIIET, OHEp, JePEKTi €CKePTKIIITEep.
byn MojeHu-Tapuxum pecypcrap  peKpealusulblK  cabaKTapAblH  TaHBIMJIBIK — TYpJepiH
YUBIMIACTBIPY/IBIH AJIFBIIAPTHI OOJIBINT TAOBUTABI, OCHI HET13/€ KAl TYPUCTIK-PEKPEAHSIIBIK
KBI3METTI OHTAMJIaHIBIPAIbI [4].

MoneHu-Tapuxy HbICAaHIap MAaTEPHAJIBIK XKOHE pyXaHH 0ok OemiHeai. MarepuanabiK
OHJIIpiC KypaiJapbl MEH KOFaMHBIH JIaMYbIHbIH 9p TapuXH Ke3eHiHzeri 6acka Ja MaTepuaiiblK
KYH/BUIBIKTAPBIHBIH  KUBIHTBIFBIH, a1 pYyXaHU-OUTiM Oepyaeri, FhUIBIMIAFbl, ©HEpJETi,
onebueTTeri, MEMJIEKETTIK JKOHE KOFaMbIK eMip/ii YHBIMAACTBIPYAarbl, €HOEK MEH TYPMbICTAFbI
KOFAMHBIH KETICTIKTEPIHIH KUBIHTBIFbIH KaMTUAbI. [1IbIH MoHIHIEe, ©TKEHHIH OapJIbIK Mypaiapbl
MOJIEHU JKOHE TapUXM pEeKpealusyIblK pecypcTapra skaTnaiapl. Onmapra FBUIBIMH O/liCTEPMEH
3epTTENreH )KoHe KOFaMIbIK MaHBI3EI O0ap Jien OaralaHFaH )KOHE KOJITaHBICTaFbl TEXHUKAJIBIK KOHE
MaTepUaIbIK MYMKIHIIKTEepAe NaiiianaHyra OONAThIH MOJCHH-TApUXU OOBEKTIIepai FaHa
JKATKbI3y o/IeTKe aifHayiFaH Oesrimi Olp yakbIT 1mIiHAE KeOlp agamaapiblH peKpeanusuibiK
KOKETTUIIKTEpIH KaHaraTTaHABIpYy OOJbIN TaOblmaabl. Allaken Keni OacceliHiHIH ayMmarbIHJa
QJIEYMETTIK-DKOHOMUKAJBIK (QaHTPONOTEHAIK) TYPUCTIK-pEKpealsuIbIK pecypcTapibl 3epTTeyre
GaiinanbicTel Mocenenepai Kaz¥V ransivaaps! kapaasl. C. P. Epnasneros, A. M. ApTembeB jxoHe
T. 0. aliMaKTBIH ayMarblH aHTPOIIOTEHIIK PEKpPEaIFsUIBIK PECYPCTapMEH KaHBIKTHIPY AdpeKeci
OOMBIHIIIA ayJJaHACTBIPY apPKbIJIbl 3€PTTETEH.

Xorapeina aranraH aBTopiap 1IMIKI TYPU3MHIH Ka3ipri kai-KyiliHe »oHe Auaken
OacceliHIHIH TYpHUCTIK LIapyalllbUIbIFbIH Oarajiayra aymMakTapbl 3aTTail 3epTTey HOTHXKeNepiH
KOHE JaNalbIK MaTepuanjgapisl TyciHaipy kesinge ['AXK-texHomorusiapabl KOJAaHY.IbI
naianana OTHIPHIT TaIay JKYPTi3Il.

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

OpTama oneyMeTTIK-DKOHOMUKANBIK dNieyeTli Oap aywsuiaslK okpyrrep (21-40 Oamn):
Hocteik, Kaitnap, Akre6e, becken, XKararan, blateimak, Ke3eimaram, Tokxkaitnay, JKeutansl,
Exnenmi sxone AbGait oOnbIchIHIA YpKap aynaHaapsl 0ombin Tadbutanel. Onap a3gan OesliHreH
penbedIeH, arai eCiMIIKTEPiHIH TOJIBIK 00JIMaybIMEH, TAOMFHU XKOHE JKAaCaH bl Cy O0BEKTIIEPiHIH
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
00BEKTUIEPiHIH )KETKUIIKTI MOJIIepiMEH CUNaTTaa bl
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Pexkpeanusanblk ayMakTbl QJIEyMETTIK-DKOHOMUKAIBIK Oaramay OipHelne acmeKTiiepii
KaMTHBI, aTal aWTKaHJa KOJIKKE KOJDKETIMILIIKTI, SHEPTHsMEH, IIHUKI3aTIIeH, KaThIHAC
KoJmapbIMeH, eHOek pecypcrapbiMeH, TPXX Kypy jkoHe >KymbIC icTey YyIIiH KaxerTTi Oacka
cayaapblH OHIMIEPIMEH KaMTaMachl3 €Ty JOPEKeCiH Oaraiay.

Taburu-reorpadusiblk OpHAIAcybl, OHIPAIH €Ieyli OHIIPICTIK-9KOHOMHKAIIBIK QJICYeTI,
MEMJICKETTIK IIeKapaHbIH KAKbIHJIBIFbI, OHIP apKbUIbl AJIMaThl - OckeMeH, AnMaThbl-Y Iapai-
JlocThIK PecriyOnuKaibiKk MaHbI3bI Oap aBTO>KOJIBIHBIH, AJIMATHI- Y PIMIII XaJIbIKAPAIbIK TEMipKOI
y4ackeciHiH, "ATacy-AJanmaHbKoy" XaJIbIKapajdblK MYHAal KYOBIpBI YYacKECIHIH ©Tyl eHIpIiH
JaMYbIH alKbIHAANbI.

Kemik KypangapblHBIH OpHaJAaCyblH TaHIay TeK TaOUFd KYHIBUIBIKTapMEH FaHa
aHBIKTAIMAN/IbI, ayMaKTBIH JKaFIaiaapbl, COHBIMEH KaTap OHBIH PEKpealusIblK KaKETTUIIKTI
KaJIBIITaCThIPy aWMaKTapblHa KaThICThl OpHanacybl. On coHgaii-aKk YITTBIK SKOHOMMKAJIBIK
KYPBUIBIMFA JKOHE KOJIIK KYpaJlJapbIHBIH 00KaM/Ibl OpHAIACcyhl alMarbIHAAFbl KOJIK KyleciHe
OaiinanbicThl. byn QakTopnap kesik KypannapblHbIH KbI3METiHE BIKMAN €Tyl HeMece Keaepri
KeTipyl MYMKiH OOJIFaHIBIKTaH, ojlap Oenriii Oip yakbIT apajbIFbIHAA €H KOJIAIbI KOeNTereH
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 Maructpat — 300 km. "Ymapain-J{ocThik'"
ABTOMOOWJIH KOJIBIH KalTa KaHApTy OOHBIHIIA KOOAIAp/IbI ICKe achIpy Ke3enyae. OHip apKbUIbI
weHABFL 330 KM, KarTtel KaObIHBI Oap  AJjmarel-OckemeH, Anmarsl-Ymapai-JlocThIK
PecrryOnmikanblk MaHBI3BI 0ap aBTOTpaccanapbl oTeni. beckenm CTaHIUsAChl apKbUThl AJIMaThl—
Amnamonskoy (KXP) Temipxon maructpani eteni. Anmarsl KajgaceiHaH, KabanOaii, Kextyma xoHe
AKX aybUIIaphIHBIH JIeMaIbIc Oa3alapblHa TYPHCTEPIl KETKi3y aBTOOYCIICH JKy3ere achIphUIabl.
KexTyma aybUTbIHAH €H KaKbIH TEMIP)KOI CTaHIMACHIHA JeiiH 10 kM., am AKIIM aybutbiHaH-20 KM.

AnakeJr aiMarbIHa MHIYCTPUSHBIH KaJIBIITACYbl MEH JaMybIHa OalTaHBICTBI KOIITETCH
KOPHEKTI OpBIHAp, COHA-aK TaHBIMJIBIK KbI3BIFYIIBUIBIK TYIBIPAaThIH OacKa /1a HeicaHaap oap.

KenTeren 3epTreymiuyiepiiH MIKIpIHIIE, MOIACHU-TAPUXU HBICAHJAPIBIH  ILIHAE
apXxeoJyioTusl, Tapux JKOHE MOJCHMET eCKepTKilmTepi OacTel pea  aTkapaisl, ojap
TapTHIMABUIBIFBIMEH EPEKINEICHEII KOHE MOJCHU-TAHBIMIBIK pEKpealuss MEH TypPU3MHIH
KOKETTUTIKTEPIH KaHaFaTTaHIBIPY IbIH HET13T1 Kypaibl O0JIbIN TaObu1a s [4].

Amnaxe eHipiHAe OapiabIFbl 123 KyMBbIC ICTEHTIH TYPUCTIK KQCITOPHIH 0ap, OHBIH 1HIIHAE 2
TYPUCTIK (pUpMa KoHE TYPUCTIK KbI3METIIEH HAKThl allHANBICATBIH 19 xeke KocimKep, oJapFa >KbLT
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 erTi,
cCaTbUTFaH KOJAaManapiblH KyHbl 587,9 mmH.TeHreHi kypanel (1,6 ecere ymraiiasr). COHFBI
KBUIIAphl TYPU3M JaMybIHBIH OH JUHaMHKacbiMeH Aunaken eHipl (ContycTik »xkoHe OHTYCTIK
Karajaysap) Kallbl dJIEYMETTIK-DKOHOMUKAIBIK OJIEYETTIH OpTalla oHE TOMEH JeHreHiMeH
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 ~ OOMybIHAa  KapaMacTaH,  pPEKpealMsHbIH  JaMybl  PEeKpearusuIbiK
WHQPAKYPBUIBIMIBI  TAMBITYJIaFBl  apTTa KATYIIBUIBIKICH —Oasylmaiabl, OYJI TOJIBIKKAHIBI
pEKpeanusIbIK KeIIeHHIH KAIBINITACYbIHBIH OasylayblHa OKeNe/Ii.
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COCTABHO-UHTEI'PAJIBHASI OHEHKA ITPUPOIHBIX TYPUCTCKO-
PEKPEAIIMOHHBIX PECYPCOB BACCEUHA O3EPA AJIAKOJIb

Aumxynosa C.H.,Kepimbaii A.

Pazeumue pexpeayuu u mypusma 0oHa u3 0CHOBHBIX APKO BbIPANCEHHBIX 0OUEMUPOBBIX
meHOeHyul. /[1is1 UCNOIb308aHUSL MEPPUMOPUU 8 PEKDEAYUOHHBIX Yelax mpedyemcs 80gnedenue 8
Ye08eyecKyio 0esmenbHOCHb NPUPOOHBIX PeCYPCos, 8 npoyecce opMUpyrOmcs U pa3euearomcs
meppumopuanvHvle pexkpeayuonHvle cucmemvl (TPC), xapakmepusyemvie COBOKYNHOCMbIO
CILONCHBIX NPOCMPAHCIMEEHHBIX OMHOWEHUL MENCOY COCMABNAIOWUMU UX IIeMEHMAMU.

KuaroueBble cioBa: oOacceun o3epa Anaxkonv, pekpeayus, meppumopuaibHo-
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

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

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

Fololmu Makanaoa HcblIvlocaod KOKOHIC OHIMOepiH ocipy Ouonocusnvlk Oencenoi
3ammapobly KOJOAHBLIYbIHA He2i30eNceH 3aManHayu 20icmepoi natoaiaHa Omulpbli HCO2Apbl
cananvl OHIM OHOIPYOI KAMMAMACHI3 eMemin HCaHa MeXHOA0UANAPObL d3ipaeyee O0NambiHbl
Kepcemineen. OcimOixk pemmeziwmepin KONOAHy OCIMOIKMEPOiH UMMYHObIK JHCYUECIH
HbI2AUMAObl, KYPRAKWLLILIKKA — MO3IMOLIKMI,  HCEMIC  JHCUBIHMBIZbIH — JCIHE  KIPICMIiNieiH
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apmmulpaovl, JHCeMICIHIY NICYiH me30emeoi, CAIMA&bIH aApmmulpaobl JHCIHE OHIM CANACHIH
arcakcapmaovl, HUMpammap MeH ayblp Memanoapovly KYPamvlH a3atimaobl.

3epmmey orcymbicbinbly makcamol: Kolnbiowcaiioagsl KUsAp 0aKblibl MYKbIMbIHbIY OHIUIMIST
MeH ecin 0amyblHa 6ciMOIK pemmeyiwliniy acepin Oazanay.Kuap oaxvliviHbly —6cin-eHyine dicoHe
MYKbIMHbIY OH2IWmIciHe, COHOAU-AK, OCIMOIK Mywenepiniy KalblnmAacyblHa 6CIMOIK pemmeyuliHiy
acepi JicoHe MONbBIPAKKA KOUIKEHHEH KeliH (DeHONOSUANbIK JHCoHe MOphooUoIousiblK bOeneiiepee
ecimoix pemmeyiwmepiver 6HOeyOiy mepsimoepi  MeH adicmepiniy acepi 3epmmendi. ConbimeH
Kamap, JHCbLIblocaioazbl ocipyee apHalean KUspobly ey Nepcnekmuemi euopuomepin aHblkmaowlx.
Toocipubede ocipyee KuspoObly mMeK JHCOapbl CYPbINmbl MYKbIMOAPbL APACLIHAH IPIKMenoi, OHbIH
iwinde Ypan FI1 6Oyoanvr anvinovl. AnviHamvin 6HIMHIK Menuwepi Kobine ceOiiemin MYKbIMHbIY
canacvina oatianvicmel 6onzanovikmar Ypan FI1 6yoanowvl Konoanyowl scen kepoik. Ceby anovinoa
Kusp Ypan F1 6y0anvinvlly myKbiMObIK MAmMepUuaibl apHativl OatiblHObIKMAaH emkizindi. Kusp myxvimsl
cebep anovinoa ipikmenin, KOCnaiap MeH KapanmuHoi oOvekminepee meKcepinoi. 3epmxaHanviy
Hca0alioa eH2iumizi MeH MYKbLMHbIH OHIN-0C) Kyamvl AHbIKMALObL.

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

Anam3ar maiiga OonmyblHaH OacTar, OHBIH ajjiblHa KOWBUIFaH HEri3ri MiHAeTTepAiH Oipi -
a3bIK-TYJIIKIIEH KaMTamack3 ery. KenrereHn rampIMaapAblH MHiKipiHIIe, 3USHIBI KOpIIAaFaH opTa
¢bakTopyapblHaH OOJATBIH  ©CIMAIK IIBIFBIHAAPBl TEHETUKAJBIK TYPFbIAAH aHBIKTAJIFaH
eHiMuimiktiH 50-80% -Ha skeremi. OCIMIIKTEpAiH KIUMATTBIK, Cy, TY3, OCMOTHKAIBIK,
TeMIlepaTypa )KoHe 0acka KepHeyJepre ocil Keje *KaTKaH KapchbllaCybIMEH MaKCHUMaJibl ©CIMJIIK
OHIMJIUIITIH €HTi3y OcCIMAIK ecipy peTTerimTepi apKbUIbl JKY3€re achIPbUIYBl MYMKIH.
OciIMIIKTEp/Il ecipyre apHajJFaH pPeTTErilTep, HeMece ojlap COHAal-aK, OMOCTUMYISTOpIIAp Jen
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 )KOFapbl TEXHOJIOTUSUIBIK, TOCUT HETI31H/IE,
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 pPeTTeYITepaiH Typiepi, Meimepiepi MeH
yiueciMaepiH 3epTTey OapbIChlHIA, OJlap/bl KeOIpeK KoJJlaHFaH cailblH ecy YIepiciHe, eHIM
OromaccachlHa JKOHE KHUAp JKEMICTEPIHIH canachblHa YJIKEH 9CEpiH TUTi3e1l.

Kusipnpiy ecy yaepictepi MEH OHIMIUIITIHE OPTYpPJi TOMBIPAK CyOCTpaTTapbIHBIH 9CEp
ereqi. CoHABIKTaH 3epTTey OapbIChIHAA aJIbIHFAH JEpeKTep, >KbLIbDKaWIa TaOWFH TOIBIpaK
cyOcTpaTTapblH MaiifagaHyFa OOJaThIHbI Typajibl KOPBITBIHIBI KacayFa MYMKIHAIK Oepeni.
CeiiTin, XeprumikTi TaOUFU KOMIOHEHTTEPJEH NalbIHAIFaH, *KbUIbDKAHFa apHaJFaH TOIbIPAK
cyOcTparTapbl KbUIBDKA KHUApP OCIMIIKTEpiHIH MBIKTBI OHOMaccachl MEH >KOFapbl ©HIMIH
KaJIBIITACTBIPYBIH KAMTaMAachI3 €TTi.

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

3epmmey scymvicolHbIY MiHOemmepi.

- Kusip MakpUIBIHBIH ~ ©CINM-6HYIHE KOHE TYKBIMHBIH OHTIIITITIHE, COHAAN-aK ©CIMIIIK
MYILIENEPiHiH KalIbIITaCyblHa OCIMJIIK PETTEYIIIHIH 9CEepiH 3epTTeY;

- TombIpakka KOIIKEHHEH KEWiH (PEHOJOTHSUIBIK KoHE MOPGhOOHOIOTUSIIBIK Oenriiepre
OCIMJIIK peTTeyilTepiMeH OHACYIIH Mep3iMIepl MeH 9JIICTepiHIH 9CEpPiH 3epTTey;

- Kbuibpkalijarsl ecipyre apHaFaH KUSPAbIH €H NEePCIEeKTUBTI TMOPUATEPIH aHBIKTAY;

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

Toocipubenix manvizol: JKbUlbDKainapaarsl KUSPIbIH aypylapbl MEH 3USHKECTEPIIH TYP
Kypamaapbl, OMOJIOTHSUIBIK €PEKIISTIKTEPIHE )KOHE TYKBIM OHTIIITITIHE OCIMIIK PETTEYITEPIHIH
ocepiH OakpLiay.
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Kusip (Cucumissativus 1) - exenri aybil IapyamibuiblK MOIEHHETTI MakbUIbl, 5000 MbIH
JKBUIAH acTaM YakKbIT TaHbIMAJL. TPOIUKAJIBIK KOHE CYOTPOMUKAIBIK LIBIFBIC A3US KUSPIIBbIH OTaHBI
6ompIn Tabbutael. On 20 Merpre neiiiH OMIKTIKTE OpMaH araiTapblHa OpILIiIL, 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
anraml  YHuaictaH MeH beHranb arbickl MeH ['umanail apaiblFblHIa apXEOJOTHSUIBIK >KOHE
JUHTBUCTUKAIIBIK MOJIiIMETTep Maiia 6omransiH gonenaeiai. Ox 3000 kb1 OypeiH OapibiK OaThIC
Asus aymarpiHga ecipiuireH. Kwusip Ywapicrannan ['penusra, Urtanusra keiin Keitaiira sxoHe
oHTYCTiK Peceil 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 sxkemictepi Oap kusap. Kerraiina na kusp mamamen Opra A3usgarbl CUSKTBI MEp3iMJIe Taiiaa
007161, OipaK Y3bIH, OVIBIPIIBI, TETIC, XKOHTIKTEPMEH TO3aHIaHATHIH HEMECE TapTEHOKAPITHSITBIK
Typiaepi  OosraH. KeiinHeH Oyl eciMAiKTep  KOMIIUITIHIH — HEri3i eypornaibIK,
COJITYCTIKAaMEPHUKANBIK, COJaH KEHIH peceiyiik copTrap MeH Kusip TuOpuarepi 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 caracbiHa OaiIaHbICThl OONFaHABIKTaH YpaH F1 OymaHasl KOJITaHYABI )KOH KOpJIiK.
CeOy angeinna kusip Ypan F1 OymaHbIHBIH TYKBIMABIK MaTepuaibl apHailbl JalbIHIBIKTAH
oTki3inai. Kusip TykbIMBI cebep anapiHAa ipiKTewin, Kocmajap MEeH KapaHTHHAI OOBeKTiIepre
TeKkcepinal. 3epTxaHallblK >Karaaifja eHTITIrNT MEH TYKbIMHBIH OHIN-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 konpansiasl. HoBocui - eciMaik perreyimi. backa
OCIMJIIK pPeTTeYIITEepiHEH albIpMAaIIbUIBIFBI OMOEOANTHUIBIFBI MEH KOFapFbl canachl.OHbI aybll
[IapyallbUIBIFBIHAA arpOHOMAAP, apHAWbl MaMaHAap KojjaHaabl. OHBIH KOFaphl TepOUIIUATI,
MHCEKTULUATI >XoHe (QYHIMUMATIK Kacueri Oap. byHnait kacuerrepi HoBocminmi TYKbIMIIBI
TONBIPaKKa OTBIPFbI30ac OYpBIH OHAEYTe, BEreTalus Ke3eHIH/I€ OH/Ieyre KOJIabl.

«HoBocum» HeriziHeH OYpKy YILUIH KOJJAAHBUIA/AbI, COHJAi-aK OTBIPFBI3Y aJJIbIHIA
TYKbIMJIap MEH TYWHEKTEpA1 eHeY apKbUIbl ocep erell. TyKbIMabl cyibl epiTinaine (cyaa 0,1 mu
/1 1) Gip carar ycTaiJpl, cojlaH KeHiH TYKbIM CyMEH KYBII, eryre 0oiazbl, OyJ ©CIMIIK ecy
JKBUIAAMJIBIFBIH apTThIPa/ibl, O0JaIIaK 6CIMIIKTEPA1H UIMMYHUTETIH KYIIEUTE .

bronykc-KOpFraHbIC — peakIUsulapbl KOIl CaThlIbl  OMOJIOTHSUIBIK — pPeTTeyilll  JKoHE
UMMYHOCTUMYIIALUsATAY KacueTrepi 6ap eciMaikrepai ecipymi. Cyper-1 kepceriireH 6enceHi
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
yinecimai. Mukpooprauu3mMaepaiy Tipi JKacyliajgapbl )KOHE XUMUSUIBIK TOTBHIKTBIPFBIII 3aTTap
(kanuii IepMaHraHaThl, CyTeri acKbIH, (popManrH, 00p KBIIIKBLIBI XKoHE T.0.) 0ap OMOIOTHSIIBIK
OHIMJICpMEH Maiiiananyra 00JIMaiibl.

[Ipenapar akyMynsTHUBTI, aJUIEPTeH]I *KoHE Oacka Jla KacHeTTepiH KOpCeTIeHl KoHe
I'OCT 12.1.007-76 coiikec kayinTimik kimacel [V caHaTbiHa Katajpl. 3epTTEy HOTHXKEJIEpi
OoMbIHILIA aJamJapra, >KaHyapijapra, OajbIKTapra, SHToMO(arTapra >xoHe Oall aapajapblHa
apHaJFaH MpernapaTThliH TOJBIK KaYIICi3Iir KOPCETiITeH.

TexHoNorusIChI:

1. Cyna xyMmbIC epiTiHIICIH NalibIHAAY.

2. TykpIMaapabl ajjblH ajia eHJIeY.

3. BereranusuislK Ke€3€HIE eKi-yII peT OypKy.

[IpemapatTsl TYKbIMAApFa, TYWHEKTEP MEH OCIMJIIKTepre eHy OipHelle carar ilIiHae KO
xetkizineni. EH ket ocep emaeyneH keitin 7-10 KyH imiiHae oTei )KoHe MOJICHUETKE OaliTaHbICThI
15-20 xyHre neitin co3pu1aabl. OCIMIIKTEp KypFaK aya pailblHa, TAHEPTEH HEMEeCe 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 (BereTanusuiblK Ke3eHIC [Ianry)

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

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, SFHM KbUIbDKAWIa JKacaJlblHFaH, TIPKEJTeH.
Toxipubermik ayMakThIH KoaeMi-300m2.

KeubbKaljarel TEMIEpaTypaiblK PeXUM KUSIp OCIMAITIHIH JaMyblHa KaTThl dcep eTell.
OCIMIKTIH BEreTaTUBTIK HEMECE FeHEPAaTUBTIK OCYIHE Kapail opTalia TOyJIIKTIK TeMIepaTypaHsbl
YaKbITBUIBI PETTEN OThIpyFa 00maabl. OCIMIIKTIH OpTaHFBl cabaKTaphl HIMAlEpiepre KeTKEHe,
’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 ocy Ke3eHiHAe JKpUIbDKalIa TYHTI TeMIieparypa aca >KOFapel 0Oolca,
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.

TyxeiMIs1 oHIEY ofici: Temmneparypackl + 30 + 60 rpagycTan TYpaThiH SMYIIbCUS JKOHE 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.
JaiieiHnanrad epiTiHaiHI Aepey KoaaHnyra 0oiabl, erep Kaxer 0osca, OHbI 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 xkacay omici: Kesz-kenreH 3aTThiH 1 -TIalibI3bIK
epitigaicH amy ymin 10 r 3arter 1 jgutp (memece 100r 3artel 10 1 cyna) cynma epitemis.
Coiikecinie, 2- mabiablK epitinaiae 20 r 3at 1 autp cyna 6omazsl. 0,1 maib3aABIK epITIHIL ATy
yuria 10 r 3artel 1 nuTp cyaa epitin 1- malb3ablK epiTiHal qaibiHaaiMei3, 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

Kusip sxpUIbDKA 1A ©CIPUTETIH HETi3T1 TaKpUTIBIH 0ipi. COHFBI KBUIIAPHI MEMIICKET TaparibIHAH
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 )KOFaphbl arpOTEXHONOTHsIapra MoH OepreH xkeH. Kazipri Tanaa Kasakcran
KbUTbDKAUbIHIA KusapabiH 40 Typiti OyaaHaapbIH ecipyre pykcar erireH. [4].

ConpH imiuzge, kusp Ypan F1 Oynanel ete epre miceTiH Ke3eHHIH rubpuni - 0y bexo
3ameH aybUIIapyambUIblK (hepMachlHIa KYMBIC ICTEHTIH TOJUTAHIUSIIBIK CEJICKIIMOHEPIIEPIiH
KOJIbIHAH IIBIKKaH eHIM. YpaH F1 Toxipubene KONTaHBUIFAH COPTHIHBIH apPTHIKIIBUIBIFEI MEH
kemmrimiri  1-kecrene kepcerinreH. 2000 >xputbl PO MemiekeTik peecTpHa TipKENTeH.
Artaybiaaarsl F1 opintepinen Tycinyre 60mabl, Oy OipiHin ypnakTeiH Oynansl. 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 cyapyIsl KaXeT eTe/i

¥3aK cakrainybl

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-i1eH kem emec, keM jaeresne 12 cm
JKOFaphl bIABIC-asKTap/Ibl HeMece 0acka bIIBICTApAbl AaiibiHIayFa Typa kKenemai. Tykpim 1,5-2 cm
TOTIBIPAKKA TEpeHAeTIeNl, 2-3 TYKbIM Oip BIIBICTa OpHANACTHIpbUIAJBL. + 27-28 ° C ayaHbIH
Temmeparypacel 0ap 6enmese Typasbl.

bipinmrigen, TyKbMabl aopineiimi3. O yImiH Kajauii mepMaHTaHaThIHBIH 2% epiTiHAICiH
JMaWbIHAAMMBI3: | TIail KackIFbIHA 2 Kece JKbUIBI Cy YIIH KaJduil IMepMaHTaHAThl KOJIaHBLI/IbL.
Copnan keifin, 20 MHUHYT, epiTiHAIre KUSIp TYKbIMBIH KOsSMbI3. JlopiieyieH KeiliH aFblH CyMeH
HIalIBIK, JBIMKBLT ITyOepeKIieH 0oiiiail OpHaAIACTHIPHII, KBUIBI JKEPre OPHAIACTHIP/IBIK.

Bbys rubpun epre KemenaeHeTiH,)KoFapbl oHIM OepeTiH rudpuy. KuspasiH Oy cyprbiH
alIbIK KePJIe, )KbUTbDKaNIap/1a, BIHBLUII XKbIIbDKAWIapaa ecipyre 00m1aabl. AiTa KETETIH KaF1ai
Oys1 TuOpuUATI apanap apKbUIbl TO3aHIAHATBIH OakIila JakbUIIapbIMeH Oipre opHajacThpMaraH
xoH. ['nOpua anramkel xemiciH 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 jkoTajzapbl 0ap Kapa »)achlUl TYCTi, Y3bIHIIIA KEJTEH, alllbIChI )KOK,
TYKBIM KamepaJiapbl IarbiH 6onansl (3,4-cyper ).
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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/jail aypyJapra, SSFHA KOTBIPJIBI )KOHE YHTAKTHI 3€H, KJIOJIOCIIAPHO3, 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
(mamautsIk xaraaia) 6enrini Oip yakpITKa AeiiH eHaipy MyMKiHAITL. TYKBIMHBIH ©HYIHE 6CipY JKaFIaifbl
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 Mocese opraHuKaibIK sKbUIbDKai 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 00JaThIH ©3repic TYKbIMIap/a Y3/11KCi3 )KYpIll )KaTaTblH CaKTay MEH
CBIPTKbl OpTaHBIH ocepiHeH OoylaThlH (EPMEHTATUBTI €MeC IpolecTepMeH OailllaHbICTHI.
KansinTsl xkaFaaiia TyKbIMIa 00J1aThIH ©3repicTiH 3 GpaKkIMAChIH KapacThIpabl: [- )KaKChl KeleT
ecCIIl LIBIFAaThIH TYKbIMaAp, 1I- Mopdonorusaneik aedexTi Kemer ecin MbIFaThiH TYKbIMAap, I1-
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 TYKBIM 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 peTrTeyilliHiH ocepiHeH Oakpuiay, SFHU ©HJENMEreH TYKbIMMEH
CAJIBICTBIPFaHAa ©J11 XKoHE MOPQOJOTUsIbIK JedekTici 6ap TYKbIMIApAbl a3ailblll , TYKbIM
OHTIIITITI  JKOFapbUIaFaHBIH  KecTelAeH Kepe amambi3. ©Ocipece  10-1,10-2, 10-3
KOHIICHTPAIUSCHIH/IA OHIM/II TYKBIMHBIH NalbI3bIK KopceTki 80%, 75%, 70%. Konnenrapanus
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 TYKbIM 20, o1 TykeiM 20 (3 -kecTe) .
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Kecre-3
«HoBocu» npenapaTbIHbIH TYKbIM OHTIIITITiHE 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», «HoBocui» eciMIik perreyiliTepl 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 Oomanpl. ['mOpua
AITFaIIKBI 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 Oouizpl. bi3 Konmmanran bruomyke x. xone HoBocwin eciMaik perreyimrepi O0IbL.
Omnapapiy OyFaH JeHiHT1 TOKIprOeIepe KOJIAaHbUTFaHbIH KOHE KaKChl HOTHIKE KOPCETKEHIH €CKepe
OTBIpHII, anFaH 0oaTeHOBR. [IpenaparTapasl ecipy ke3iHae exi Typi ke3eHinae, Oipi kusp Ypan F
1 6ynanbIHBIH TYKBIMBIH 0,2 MI/Ta peTTeyillneH 0ailbITy KoHe BereTalsuiblk kezene 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 Oyl OynaH TYpiH 3epTTel, KenTereH 0acka Kusp TYpPiHEH 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
perreyimmen 0aibiTy),2,0 mi/ra, 5,0 Mi/ra (BereTauusuibIK KE3€HJIE IIairy), op Typii ecy
Ke3eHJIepiHAe KOJaHbIK. Ocipece OChl TOI Typiepi 0acka TONTapFa KaparaHla €H >KOFaprbl
KOpPCETKIITI KepceTTi. JlerenMen, Oy nmpenaparrapablH OMOJIOTHAJIBIK KOHE HIapyallbUIbIKTHIK
TUIMIUTIKTEPiHIH KOPCETKIIITEP1 )KOFaphI JeHT el e O0JIbI.

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 KonjgauHablK. KuspablH Oyl Tonm TypiepiHEH cama XoHe OHOMETPUSUIBIK
KOPCETKIIITEPiH/Ie 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 alyra MYMKIHAIK Oepai.  3epTrey OapbIiChlHIa aIbIHFaH MAIIMETTep 0Oi3re
HKOHOMHKAJIBIK KO3Kapac TYPFhIChIHAH, Kusip YpaH F1-0yaanapeis ecipy, ©CIMJIIIK peTTTeriTep
buonyxke, x. )xone HoBocunai xongaHy, TaOUFH TOIBIpAK CyOCTpaTTapblH MaianaHa OTHIPHII,
KUSp 3USHKECTEepiHE KapChl KOpFay LIapalapblH YHBIMIACTBIPY OapbIChIH/IA XKOFaphl TAOBIC ATy bl
KaMTaMachl3 €Til, SKOJIOTUSUIIBIK Ta3a ©HIM ally MYMKIHJIITIH KepceTTi. Aypyiapra Te31MIUIIrH,
camalibl OCIMILUIITIH KOHE JIe )KOFapbl OHIMIIUTITIH apTThIPAIbL.

Keimpbkaid mIapyanbUIbFBIHIA KOKOHIC NAKpUIIapbl 0ackiM ecipiieni. HapbIKThIK KaThiHAC
KarJalbIH/A KBUTbDKAKM OHIMIH OHIIpYIILIep op Oip MIapIIbl METp ayAaHHAH XKOFaphl OHIM alTyFa KOHLT
ayJaphlll, 63 MaKcaTTapblHA KETY YIIIH OapiIbIK THICTI arpOTEXHUKAIBIK MIapaiap/bl MakiaaaaHapl.
JKputbpKaii KeKeHIiCTep OHAIPICIHAC MaMaHAAHIBIPUTFaH MIAPYaAIIbUIBIKTAP/IBIH MYHIAH YCTAHBIMBI
SKOHOMHUKAJIBIK TYPFBIAAH TOJILIKTAaH TYCIHIKTI. JKbUIbDKaAl MIapyaribUIBIKTaphIH KYPY KE31HIE Ko
MeJIIIep/ie KapKbl JKyMcalajbl, al KOKeHICTepZl apbl Kapail ecipil-KyTy eTe KbIMOaTKa Tyceni.
CoOHIIBIKTaH, CAJIbIHFAH KapaXaTThIH OTEIIMIUTIN YIIH IIapyalibUIbIKTapaa TaOuFd CyOCTpaTTap bl
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Tnaiiiasiana OTHIPHII, KbUIbDKal KOKOHICTEpiHEeH OapbIHIIIA XKOFaphl OHIM aTyFa KOJI )KETKi3yre 00Jia ibl.
Bynan 6acka, KOKeHICIII-KbUTbDKAUITBIIAP KOKOHIC OHIMIH apTTHIPAThIH, OHIMIUIIT KOFapbl OyiaHap
MEH J>KaHa arpoTeXHOJOTHsUIapApl mainananyna. COHIBIKTaH JKbUIbDKAH KOKOHIC OHIIpICiHe
IIBIFBIHIAPIBI Q3aUTY YIIIH 3USTHKECTEPICH KOPFay/ia 03bIK TOCUIACP I akanany, coprrap (OymaHmap)
MEH COPTTBIK arpOTEXHOJIOTHSIIApIbI JKacay >KOHE eHT13y MaHbI3Abl 0oJbin Tadbutansl. OchUiaidia,
AKOHOMUKAJIBIK THIMJILTIKTI TYPBIC OaFasiay YIIiH KEKe KOPCETKIIITI FaHa €MeC, OJIap/IbIH JKUBIHTBIFBIH
na eckepy Kepek. JKpUTbDKail >kaFmaiblHIa OpPTYPIIl TOIBIPAK CYOCTpaTTapbiH KOJAAHY, OHIMIUIIr
KOFapbl J)KaHa OTaH]IBIK Oy IaHIapbIH OCIPY, KbLUIbDKaK KUSPBIHA OPTYPITi MUHEPAJIBIK THIHANTKBIIITAP
MEH OCIMIKTI KOprayaa OHOJOTHSUIBIK OMICTI MaiiamaHyAblH SKOHOMHKAIBIK THIMIUTIriHe Oara
oepini. JKpUTbDKal KUSApBI TaKbLUIBIH/IA 3€PTTENTeH Oynanaap, ThIHAWTKBIII, OHOJIIC, arPOHOMUSLIIBIK
apagapIbH THIMAUINHE SKOHOMHMKAIBIK TAIIAy Kacay YIIiH KeJeci KOpCeTKIIITep eCKepuli: -
OTaHJIBIK CEJICKIIMSICHI KBUTbDKAM KHSAPHIHBIH JKaHA OyIaHAapblH OCIpYy/IeH >KEMICTEpiHIH 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 CaKTaJFaH OHIMi; -
KbUIbDKAK KUSPHI OHIMIHE OpTallla KeTepMe cayaa Oaramapbl (opTaiia MayChbIMJIBIK, 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 OBOIIHOM KYJbTYPbI B TEILIUIIE

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, OCHOBAHHBIX HA
npuMeHeHuu OUoI02UYecKy axKmusHulx eewjecms. llpumenenue pacmumenvbHbIX pe2yiiamopos
VKpenisaem uMMYHHYIO CUCeMY PACMEHUU, NO8bIUAeNn 3dCyX0yCMOUYU80Cb, 3A653b16AEMOCNb
NJI0008 U YPOAHCAUHOCMb, YCKOPSem CO3pesanue niodos, yeeiuuusaen 6ec u yayuulaem Kauecmeo
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 BCXOAHCECb CEMSAH KYIbMYPbl 02YPYO8, A MAKI’ce HA hopMuposanue opeanos
pacmenuii U GlUAHUE CPOKO8 U Memo0o8 00pabomKu pe2yiamopamy pacmeHull Ha
genonozuueckue u Mopghoobuonozuyeckue npusHaKu nocie nepexooa 6 noygy. Kpome mozo, mul
onpedenunu Hauboliee nepcnekmueubvle 2uOPUObl 02ypyoe 05 8bIpaAWUBaAHUs 8 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 NOCeBHbIX CeMsH, Mbl peuunu ucnoivzosams 2ubpuo Ypauwa F1. 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, peyismop 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 YHAKOBKH B PECITYBJIHUKE KA3AXCTAH: TOTEHIIUAJL,
TEHAEHIUH U IEPCIIEKTHUBBI PA3BUTHUSA PBIHKA

Banananosa 3. C.

B cmamve paccmompenvt  ocobennocmu  pazeumusi npeonpuHuUMamenbcmea 6 cgepe
npou3600Cmea NAACMUKo8ol ynakoéku 6 Kazaxcmane. B cmamve Oaemcsi nonuvii aHausz
KA3aXCMAHCKO20 PbIHKA NIACMUKOBOU YNAKOBKU, GbISIGIEHbL MEHOCHYUU HA PbIHKe, NPe0OCMAaseHd
akmyanvhas uHgopmayuu 00 0ovemax nompeoieHust, npouU3800Cmaa, UMNOPMA U SKCROPMA, NPOSHO3
passumus poirka 0o 2030 200a no HecamusHOMY, UHEPYUOHHOMY 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 8 OMpAaciu u opyeue
ouyuanbHble UCMOYHUKU UHGOpMayUuY, ObLIO COCMABIEHO MPU CUEHAPUST PA36UMUL DbIHKA
NIACMUKOBOU YNAKOBKU HA Oaudcatiiue 200vl.: He2amueHblll, UHePYUOHHBLU U UHHOBAYUOHHBIUL.

Onpeodenero, umo 6 nocieoHue 200vl NIACMUK U 8 YelOM NOJUMEPHbLE MAMePUdibl 6Ce
yawe u aKmueHee NPOHUKAIOM 6 UHOYCMPUI0 VNAKOBKU, GbIMECHS, NpuU 5MOM, MaKue
MpaouyuoHHble Mamepuavl, Kak cmexio u oymaza. Cmoum ommemums, PolHOK NIACTUKOBOU
VIAKO8KU — 3asucum —om  nompeOnenus U npou3soocmeéa  NpPoOyKmo8 — NUMAHusi U
HENnpoO0BOIbCMBEHHBIX MOBAPOB HAPOOHO20 nompebdieHus, 6edb okono 80% noaumepHot mapi
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 NIACMUKO8ASI YNAKOBKA — MO Hauboiee Oe30nachvliil u
SUCUCHUYHBILL CNOCOO XpaHeHus NpoOyKmMo8 NumaHus. Yuumovléas paumee HAMEMUBULIOC
OUHAMUKY, A MAKdice PaAcmywuil Cnpoc co CHMOPOHbl KOHEeUHbIX nompebumenet, 8 0yoyuem
CIMOUm 0X#CUOAMb NPOOOJIHCEHUS. MEKYUell MeHOEHUUU.

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

Lenu uccnedosanus: AHaIN3 Ka3aXxCTAHCKOTO PbIHKA IIJIACTUKOBON YIIAKOBKH, BBIIBICHHUE
TEH/IEHIIMI Ha pBIHKE, MPEl0CTaBICHNUE aKTyaJllbHOM HMH(popManmu o0 odbemax HoTpebiieHus,
MIPOM3BOJICTBA, UMIIOPTA U IKCIOPTA, MPOrHO3 pa3BUTHUS phiHKA 70 2030 rosa no HeraTUBHOMY,
MHEPLMOHHOMY Y HHHOBAIllMOHHOMY CLIEHAPUIO.

B mocnennue rogpl miuacTHK M B ILIENOM TOJMMEPHBIE MaTepHaibl BCE Yalle U aKTHBHEE
IIPOHUKAIOT B MHAYCTPUIO YIIAKOBKHU, BBITECHS, IIPU 3TOM, TAKUE TPAJULMOHHBIE MAaTEpHAbl, KakK
crexio U Oymara. KazaxcTaHckoe mpou3BOJCTBO IIACTUKOBOM ymakoBku B mepuon 2017-2021 rr.
HaxoAWTCS B TpeHAE pocTa, yBenuuuBuch K 2021 roay B 2,4 pasza. IlpuunH a1 Takol JUHAMHUKA
MPOW3BOJICTBA TOBApa HECKOJIbKO. Bo-TIepBbIX, HE OYEHb BBICOKOM SBISETCS CEOECTOMMOCTD
MOJIMMEPOB, YTO TIO3BOJISIET MPOU3BOMUTEINSIM Ipeiararb MOTPEOUTENSM JIOCTYIHBIE ILIEHbI U
OCYIIECTBJISITh YCTOMUYMBBIA COBIT CBOMX HPOIYKTOB. BO-BTOpPBIX, MO/IEpkKKA OTPACIIU CO CTOPOHBI
rocynapcrsa. Tak, B 2022 rogy B Kazaxcrane ObUT BBE/IGH 3alIpeT Ha BBIBO3 IUIACTUKOBBIX OYTHIIOK U
OTXO/IOB M3 IUIACTMACCHL. 3alpeT BBEIEH B ILIENAX O0ECIEUEHUs] OTEUECTBEHHBIX MPOU3BOAUTEINICH
MOJIMMEPHOM TPOAYKIMK JTOCTYIHBIM cbipbeM, T.e. I[I9T (momustunenrepedranar) oTxoaamu, s
YBEJIMUEHUs] 00BEMOB MPOM3BOJICTBA U CHIKEHHSI CTOMMOCTH T'OTOBOH MPOIYKIMI Ha BHYTPEHHEM
pbiHKe. CTOUT OTMETHTh, PHIHOK ITUIACTUKOBOW YIAKOBKM 3aBUCUT OT MOTPEOJICHHUS M MPOU3BOJICTBA
NPOAYKTOB IUTAHUs U HENPOIOBOJIBCTBEHHBIX TOBAPOB HAPOIHOTO MoTpediieHus, Beap okoso 80%
TIOJIMMEPHOM Tapbl UCIIONB3YeTCsl UMEHHO B IAaHHBIX cerMeHTax. [Ipu 3tom B 2020 romy ObL1 3amMedeH

32



~ . ISSN 2616-8901 XKY XABAPIIbICbl Ne2(107)/2023 ~ — ¢

POCT cIpoca Ha IUIACTUKOBYIO YIIAKOBKY, BCIICACTBUE KOPOHABUPYCHBIX OrpaHM4YcHUi. JlpaiiBepom
TAKUX U3MEHEHUH CTaJo 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 (PAaKTOPOM pOCTa MPOU3BOJICTBA SBIISETCS
clieyrolee: OOLIECTBO NPUXOAUT K IMOHMMAHUIO, YTO BpEXl OKPY’KAIOLIEH cpeie HaHOCUT He cama
IUIACTUKOBAsI yIIAKOBKA, a €€ HENPaBUJIbHAs yTHIIM3ALHSL, [I09TOMY ATOT PhIHOK OyJIET pa3BUBAaThHCSL.

MIMIopT IJ1aCTUKOBOM YITAKOBKH Ha IIPOTSKEHUH PaCCMaTpUBAEMOr0 IIEPHOJIA IEMOHCTPUPYET
IPEUMYLIECTBEHHO I0JI0KUTENBHYIO TMHAMUKY, CHU3UBLIKCH HA 6% b B 2021 roxy. KimroueBbivu
MOCTABLIMKAMH UMIIOPTHOW MPOAyKIMK sBJstOTCs Poccust u Kuraii, coBokyrHO BBO3sime 86% Bcei
NPOAYKLIMH U (hOpMHUpYIOIIME TEM CaMbIM JUHAMHUKY UMIIOpTa B IienoM. lIpeBamupyronmii o0bem
MMIIOPTa U3 YKAa3aHHBIX CTPAH SIBJIETCS CIIEICTBUEM OTHOCHUTEIIBHO HEBBICOKOM CPEIHEKOHTPAKTHON
[IEHBI HA UMITOPTHPYEMYIO IPOAYKIIHIO, HE IPEBBIMIAOIIYIO OTMETKY B 2,2 TOJUT/KT. 3aMKCHPOBaHHOE
CHIDKEHUE 00beMOB UMIopTa 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
YBEIMYMBAIOIIUXCSI 00bEMOB BHYTPEHHETO IPOM3BO/ICTBA.

OKCHOPT IIACTUKOBOW YNMAKOBKH B UCCIELYEMBIN IIEPUOJ AEMOHCTPUPYET MOJIOKUTEIBHYIO
JMHAMUKY, 3HaYUTeIbHO yBenuuuBIIMCh K 2021 roay (B 2,9 pa3a no otHowenuto k 2017 roxy). Takast
JMHAMUKa CBSI3aHA C YBEJIMYEHHEM JKCIIOPTHBIX IIOCTaBOK B Kuprusuto n Poccuto, KOTOpbIE SABIAIOTCS
OCHOBHBIMU TIOTPEOUTESIMU Ka3aXCTaHCKOM MPOAYKIMU 3a BECh paccMarpuBaeMblii nepuona. 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 ONEPALMii 3KCIOPT MOKAaXET pPOCT,
CrocoOCTBOBaTh KOTOPOMY OyJeT Kak pOCT BHYTPEHHETO IMPOM3BOACTBA, TaK M YBEIWYEHHE
HOTPEOHOCTH B IUIACTMKOBOM YITAaKOBKE CO CTOPOHBI 3apYOeKHBIX MOKYIaTesneH.

Jlumepamypuoui  0630p.  HayuHble  WCCIeIOBaHWS  BOIMPOCOB  PAa3BUTHSI U
COBEPUICHCTBOBAHUS MAJIOT0 ¥ CPEIHETO IPEANTPUHUMATEIBCTBA HAIIN JJOCTATOUHOE OTPAYKEHUE
B TPyJaX MHOTHX OTE€YECTBEHHBIX U 3apyOE’KHBIX YUEHBIX-3KOHOMHCTOB. BMecTe ¢ TeM, MHOTHE
HayyHble TOAXOAbI HOCIT JMCKYCCHOHHBIM Xapakrep. MccienoBaHWIO pas3IMyHBIX aCIEKTOB
COBEpUICHCTBOBAHUS Pa3BUTHS Majoro MpeApUHUMATENIbCTBA B MPOU3BOJCTBE IIACTUKOBOM
YIaKOBKM MOCBSIIEHbl PabOThl OTeuecTBEHHBIX aBTOpoB: I'pspoBa C. U., IHakupoBa @.K.,
Vnanosa B.A., Mouceenxosa I.I1., Ilonosa H.A., Jlanycra M.I"., Copokuna B.C., XaputoHosa
H.C., IlerpukoBa A.B. 1o MueHuto 3apyOexnbix aBTopoB Carter u 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 memoovl ucciedoganus. B KauecTBe MCXOTHBIX JaHHBIX Oblia
NpUMEHEeHa cTaTtucTudyeckas wuHpopmanus Komurera mo cTaTUCTUKH, MHHHUCTEPCTBO
HanmoHabHOM »KkoHOMMKHM PK (MHD PK), MoHUTOpPHHI aHaJIUTHUYECKHMX MaTepHallOB
MunucrepcrBa no uHBecTunusM U pasButuio PK, MunucrepctBo ¢unancor (M@ PK),
aHanuTHueckue o030psl pernoHa PK. B Xxone wuccienoBaHus TNPUMEHSIIUCH METOJIbI
CTaTUCTHUYECKOTI0 U CPAaBHUTEIHHOTO aHAJIM30B, CUCTEMHOTO MOJX0/1a K U3YYEHUIO OTpaciu,
JKCHEPTHBIE  OLEHKH, KOHTEHT-aHaliu3  JOKYMEHTOB,  CTAaTUCTHYECKUE  METOJBI
MPOTHO3UPOBAHUS

Ha ka3axcTaHCKOM pBhIHKE IUIACTUKOBOM YHMaKOBKH C(OPMHUPOBAIACH UMIOPTOOPUEH-
THpOBaHHasT MoJenb, Oomee 62% pbIHKA COCTaBISET MPOAYKIHS  3apyOeKHBIX
npousBoauteneii. B 2020 r. o0beM Ka3axCTAaHCKOIO pBIHKA IJTACTUKOBOM YITaKOBKHU
ouenuBaics B 147,3 teic.T. B 2021 r. 3TOT moka3aTeyib BBIPOC, U €r0 3HAYEHUE COCTABUIIO
159,6 teic.T. 3aUKCHUPOBAHHBII TeMIT pocTa 00beMa phIHKA IJIACTUKOBOM 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

OO0BeMBI cripoca M MPEJIOKECHUsST Ha Ka3aXCTAaHCKOM PBIHKE IUIACTHKOBOHM YITAKOBKU B
2021 r. cocraBuiu 184,6 Thic.T. 3a 5 seT ux ypoBeHb yBenuumics 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, MHO 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/ICHIINIO K YBEJIMUEHHIO, €0 3HaYeHue olieHuBaercs 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 (BKirodas koHudeckue) u3 noiamdtuneHa (CKII 222211) u "U3nenus ynakoBodHbIe
npoune u3 mactmace” (CKIIIT 222219) apnsroTcst KpyMHEUITUMU CETMEHTaMHU.

Camplil nuHaMuyHO pactymiuii cermeHT B 2021 r. - "[Ipoune Meuku U3 Moiau3TUICHA C
MOBEPXHOCTHOH MIIOTHOCTHIO Oosiee 120 r/xB. M * (181,1%), HauxyAme mokazaTeian y CerMeHTa
‘KopoOkw, AmKY, Tapa pereTdaTast ¥ U3/eus U3 miacTMacc ananorundnsie’ (-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 ynakoBKHU o odaactam 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 [%]
Hannyunme npon3BoACTBEHHbBIC TOKA3aTENH:
1) remn pocra 3a 2017-2021 rr. - r. Anmarsr (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 nmocJjeaHuii 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 | AkMoIHMHCKas 00J1acTh 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 . mokas3bIBaeT, YTO HHTEpEC K HMMIIOPTHOM
HPOAYKIMH CO CTOPOHBI Ka3aXCTaHCKUX MoTpeduresneil cHusuics Ha 6%, 1 K KOHILY Toia 00beM
MMITOpTA IUIACTUKOBOW ynakoBku B Kazaxcran coctaBuit 99,5 TeIC. T IpOAyKIUK.

BrisiBneHa TEHAEHLMSA CHM)KEHUS BBO3HBIX LIEH NP IONBITKE COXPAaHUTh HATypaJIbHbBIE
00BeMBbI BBO3a, UHBIMU CIIOBaMH BEKTODP JAEATEIbHOCTH HMIIOPTEPOB IJIACTUKOBON YIaKOBKU
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 miacTukoBoii ynakoeku B KazaxcraHn no crpaiam B HaTypaJibHOM BbIpasKeHHH

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 amHamuka pocta (CAGR) 3a mocnenHue ronmbl -

Typxmenus (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 oosemy ummnopra obnacreir PK (r. Anmmatel, AnMatuHCcKas 00J1acTh,
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 MiH.10511.
CpaBHMBAst IMITOPTHBIE TIOCTABKH TT0 BEYIITAM OOJIACTSIM, YAAIOCh BBISIBUTH CIITYFOIIE TEH/ICHITHN:
- HauTyd1nast cpeiHeroioBas tuHamuka pocra (CAGR) 3a mocneaue rogist - . [lsmvkent (49,3%);
- cambiit Hu3kuit CAGR - Kaparanaurackas oomacts (4,2%);
- HanOoJTbIIas cpeHerooBast reHa umnopra B 2021 r. - AkmonuHckast 06:1actsb (3,7 10/Kr);
- HaMMeHbIas 1eHa - Typkectanckas oonacts (1,1 momt/kr).
C 2017 o 2021 rr. UMIIOPTHBIE LIEHBI IIJIACTUKOBOM YIIAKOBKM HAaXOJIWJINCh B UHTEPBAJIE

1,4-2 nomn/xkr. MakcUMalbHBIM TOJIOBOM MPUPOCT CPEIHHMX JOJUTAPOBBIX II€H BBO3a OBLI
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 umMnopra miacTukoBoi ynakoBku B 2017-2021 rr., [1oa71/kr]

Cpenmusist 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 BbIpa)keHUH, [T]

Kazaxcranckue sxcrioprepsl B 2020 T. BbIBE3JIM U3 CTpaHbl 14,9 ThIC. T IJIACTUKOBOM YITaKOBKH.
Craructika Kazaxcraockoro 3kcropra B 2021 r. IOKa3bIBaeT, YTO MHTEPEC K SKCIIOPTHON NPOLYKIMN
CO CTOPOHBI 3apyOeXHBIX TOTpeOuTeneil Bblpoc Ha 68,6%, WU K KOHIy roja oObeM 3KCIOpTa
IUIACTUKOBOM yrakoBKkH n3 Kazaxcrana cocrasmi 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 3Kcnoprepamu ObUT0 BbhIBe3eHO M3 PK miacTHKOBOM ymakoBku Ha cymmy 15,9 mumH. mom,
SKCIOPTHBIE MOCTAaBKH MMOKA3aIM TEMIT pocTa, paBHbIi 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 Ka3aXCTAaHCKHUX IKCIIOPTEPOB, KOTOPHIE MOTYT ce0e 3TO MO3BOJIUTH B YCIOBUAX CIa0O0M
HAI[MOHAJILHOU BaJIOTHI U MOJICHIeBEBIIEH pabouell CUIIbI.

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

T A NN

1 Cpennsist 1leHa SKCIopTa, 16 18 14 11 1.0
[mom/kr]

HarypainbHbiit 06emM
9KCTOpPTAa, [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 3KCHOpTa IUIAaCTUKOBOM ymakoBku B 2021 r. BbIrIsgena
cnenyromum obpazom: Kuprusus - 45,2%, Poccus - 34,2%, Y3bekucran - 10,1%.

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

- Hammydmmas cpenerogoBas quaamuka pocta (CAGR) 3a mocnemuue 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 oO0wvemy skcmoptra obmacter PK (r.Hyp-Cynran, 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 MHMIISAIMN 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 KPEAWTOBAaHHWEM H3-3a POCTa MpoleHTHOW craBku (HamumoHanpHBIA 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 BOJIATWIIBHOCTh Kypca TEHI'€ OTHOCUTENILHO MUPOBBIX BAJIIOT.

@DakTOpbl, KOTOPHIE IMOJOKUTEIBHO CKAXYTCSd Ha KOMIIAHMAX, 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

nepees3q rpaxaad Poccun OyneT crocoOCTBOBATh POCTY IUIATEKECIIOCOOHOTO CcIipoca Ha
IIPOYKILIMIO BHYTPH CTPaHbI;

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

pOoCT 3KCHopTa HNPOAYKIMM Ka3axXxCTaHCKUX Ipou3BoauTenedl B Poccuio (kpynHeHmmi
ToproBuelii naptTHep Kazaxcrana) B ycnoBusix JeuuuTta TOBapoOB B 3TOH CTpaHe;

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

POCT MHBECTULIMI CO CTOPOHBI POCCUICKUX KOMIIAaHUHM (poccuiicKhe KOMIaHUHU Ha (OHE
CaHKIMHA 00AyMBIBAIOT BO3MOXXHOCTH PEJIOKALIMU B COCETHUE CTPAHBI);

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

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

cHIDKeHHe 11eH Ha He(Th (Ka3zaxcTaH — H3KCIOPTOOPUEHTUPOBaHHAs SKOHOMHUKA, OCHOBHOM
TOBap KOTOPOil — HEPTH);

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

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

3aMezyieHre SKOHOMUKHY Kurtas (kpynHeHmumid noTpeduTenb Ka3axCTaHCKOTO SKCIIOPTa);

COKpAILlEHNE TPAH3UTHBIX NIEPEBO30K;

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

CornacHo nanabpiM Beemuproro 6anka, BBIT Kazaxcrana mo uroram 2020 roga 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 (uckanpHBIX Mep Tomuepkku Ha O0oppOy c¢ 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
IPUOPUTETHBIX MPOEKTOB (DKOHOMHKA TMPOCTHIX Bellei), CcyOCHAMpPOBaHUE MPOLIEHTHON
CTaBKW/TOCTApaHTUU MO OOECIEUEHUIO0 HCIOJHEHUS 0053aTelbCTB, KPEOUTHBbIE KaHUKYIIbI,
MOJIEPIKKA CTPATETMYECKUX OTpacieil, rocnporpamma pa3BUTHS NPOAYKTHBHOW 3aHATOCTH U
MaccoOBOI0 MPeINPUHUMATEIbCTBA, MOAIEPKKa 0€3paO0THBIX.

C 1 d¢espans 2021 roma nHauaTa BaknuHanus HaceneHus Kaszaxcrana. Ha 0ase
Kaparanaunckoro ¢apmarieBTH4ecKoro KoMIjiekca Obuia 3aylieHa JoKajln3alus poru3BoJICTBA
BakuuHbel CnyrtHuk V, Cnyrauk Jlaiit (Poccus). Ha 6ase HamuonanbHOro uHCTHUTYTA
6100e30macHOCTH pa3paboTaHa U MPOU3BOIUTCS OTe€UeCTBEHHas 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 r0oJ1 BHEIIHETOPTOBbIN 000POT
Kazaxcrana cocraBun 6omnee 101,5 mapa momr. M3 3toit cymMbl Ha SKCHopT npuruiocs 60,3 mip.
JoJuL., Ha mMropt — 41,1 mupa. mom.e Muadmsims B Kazaxcrane o ntoram 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 opuIMalbHbIe HCTOYHUKH MH(OpMaLnU, ObLIO COCTABIEHO TPHU
CICHApUs pa3BUTHs PHIHKA IUIACTUKOBOW YIAKOBKM Ha OJIMKAaIIMe TOJIbl: HETaTHBHBIN,
WHEPLMOHHBIM 1 THHOBALIMOHHBIM.

HeraTuBHblii cueHapuii

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

1. JleBambBaryisi 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 skoHoMHuKH PK 3a cueT caHKIIMOHHOTO BO3EICTBHS;

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 MOTPEOUTENbCKONM aKTUBHOCTH HACEICHHUS,

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 (OHA.

B narypajbHOM BbIpameHuH, [T]

CornacHO HETaTUBHOMY CIICHAPUIO Pa3BUTHUS DPHIHKA IIACTUKOBOWM YIMAaKOBKH 00BEM
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 32420 137 730
2030 170 040 78 990 91 050 33 860 136 180
2031 169 950 78 950 91 000 35 360 134 590

HcrouHuku: aBTOp

NHepuuoHHBIN CUeHAPUT

MHepiyoHHbI ClieHapui NIpeyCMaTpuBaET COXPAHEHWE TEHJICHIIMN Pa3BUTHS MOKa3aTenen
pbIHKA, c()OPMHUPOBABIIMXCS B TIOCEAHHE TO/bl. J[aHHBIE TEMITbI pa3BUTHUS SBISIOTCS OOBEKTUBHBIM
OTOOpaKEHNEM HBIHEHTHUX SKOHOMUUYECKUX peasivii ¥ (GOPMUPYIOT TPEH]T PhIHKA.

7 https://kapital .kz/economic/102876/za-2021-god-tovarooborot-kazakhstana-sostavil-101-5-mlrd.html
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B HarypajibHOM BbIpaKeHHH, [T]
[To nHEpLIMOHHOMY CIIeHApUI0 00BEM pPBIHKA IJIACTUKOBOW YIAKOBKH OYJET pacTd M K
2031 r. mocturuer 3HadeHus 188,9 TEHIC.T.
Tabmuma 10
IIporno3 cnpoca U MpeaJIOKEHHsT HA PhIHKE MJIACTHKOBOI ynakoBku B Kazaxcrane
10 HHEPIUUOHHOMY 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 97970 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

Hcrtounuku: aBTOp

HNHHOBaLMOHHBIN CUeHAPUI
MHHOBaLMOHHOMY CLIEHAPUIO PA3BUTHSI PhIHKA MOTYT CIIOCOOCTBOBATh CIIEYIOIIUE (PAaKTOPHI:
1. Vkpernnenue HalMOHAIBHON BAJIIOTHI;
2. TloBbllIeHHE OIOJKETHBIX PACXOJOB HA COLMAIbHBIE CEKTOpPa HSKOHOMHKH H
o0ecrieueHuns 3aHATOCTH HAaCeIeHMUS,;
3. CHuXeHue HaJoroBoi Harpy3Kku Juist Ou3Heca;
VYiydiienue yciaoBUi KpeUTOBaHUS OU3Heca;
[IpunATHE TPOrpaMM IO Pa3BUTHIO IKCIIOPTA;
Pa3BuTHe TpaHCIOPTHO-JIOTUCTUYECKOW HHMPACTPYKTYPHI CTPAHBI;
[TosiBiIeHMsI HOBBIX IPOrpaMM rOCYJapCTBEHHOMN MOJAECPKKH;
PasButne cotpynHnuectBa mexay Kasaxcranom u Kuraem;
. PocT nHOCTpaHHBIX ¥ BHYTPEHHUX UHBECTULINN;
10 IToBbIiienue 3HaunMocty Kazaxcrana B posiy TpaH3UTHOTO Xa0a 11t TOPrOBIIA MEXKTY
Poccueii u 3anamom;
11. PazButue IT-cexTopa / nudpoBuzanuy / aBTOMaTH3aLMH IPOLIECCOB.
B HarypajibHOM BbIpaKeHHH, [T]
[loka3arenn WHHOBALIMOHHOTO CIIEHApUS DPa3BUTUS pPBIHKA IUIACTUKOBOW YIAKOBKH
MIPE/ICTaBJICHBI HIDKE.

©o~No A

Tab6muma 11
IIporuo3 cnpoca u MpeaJIoKeHUs HA PbIHKE MJIACTUKOBOI ynakoBku B Kazaxcrane
10 HHHOBAIIMOHHOMY clieHapuio 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
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2030 265 440 154 790 110 650 44 520 220920
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.

Maxanaoa Kazaxcmanoa niacmukanvlk Kanmama OHOIPIC canacblHOagbl KICINKepiKmi
oamvimy epexutenikmepi Kapacmuipuvliean. Makanaoa niacmukanbly Kanmamausvly Ka3aKCmaHoblK
HAPLIRBIHA MOJILIK, MANOAY HCACANAObl, HAPLIKMAbL ypoicmep aublKmaiovl, MYMulHY, OHOIpIC,
UMROPM JHCIHE IKCNOPM KOeMi mypasibl 03eKmi aknapam, mepic, UHEPYUAILIK HCIHE UHHOBAYUSIBIK
cyenaputl botivinwa Hapvlikmoiy 2030 scolnea oetiinei 0amy 60Hcambl YCbIHbLIObL.

IInacmukanvly, Kanmama HapvizblH 3epmmey HIMudIceciHoe ocy akmopiapvl icaHe
HAPLIKMbIH OAMY KAPKbIHbIH mexcelimin (pakmopaap anvikmanovl. Cmamucmukanivik ManiMemmepee,
capanubliapobiy OOINHCAMOAPLIHA, CANAOAbL MEMIIEKEMMIK CAsICAm HCOCNAPIapbIHA HCaHe DACKa 0d
pecmu aknapam Kesoepine CyleHe Ombipbin, andazbl HCbLI0Apa APHAIRAH NIACMUKATBIK KAnmama
HAPLIZbIH 0aMbIMYObIH YUl CYEHAPULLL HCACANObl: MEPIC, UHEPYUATIBIK HCIOHE UHHOBAYUATBIK.

Conyzel  oicoLnoapel  naacmmacca swcane  dicarnvt  [lonumepni  mamepuanoap opay
UHOYCMPUSICHIHA  KOOIpeK eHin, dUHeK NeH Kdaz2a3 CUSKmMbl O0dCMYpPli Mamepuanioapovl
BbIMBICMBIPAMBIHBL AHLIKMANObL. Alima Kemy Kepek, NIACMUKAIbIK KANMAMA HAPblebl A3biK-
MYNiK NeH a3vlK-MyaiK emec mayapaapovl MYmulHYy MeH oHOipyze OalllaHbiCmbl, OUMKeHi
noaumepii vlovicmapowvly wamamern 80% - vl ocvl ceemenmmepoe Kon0aHwvl1a0bl. COHbIMEH
kamap, 2020 dcoinbl KOPOHABUPYCMBIK WieKmeyiepee Oatlanblcmbl NIACMUKAIbIK Kanmamaga
cypanvicmuiy, apmysl baukanovl. Mynoai e3zepicmepoiy Opatigepi niacmukaivlk Kanmama a3vik
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— myaikmi cakmayovly e Kayinciz dcone 2USUEHANbIK 20iCi eKeHiH myciny 0010bl. Bypoin
beneineneen OUHAMUKAHBI, COHOAU-AK, COHEbl MYMBIHYUUBLIAPObIY OCIN Kele HCAMKAH CYPAHBICHIH
eckepe omulpbin, 601AUAKMA ALIMOAZbL YPOICHIH JHCAN2ACYbIH Kymy2e 00AA0bL.

Kinr ce3nep: nracmuxaneix cana, Kacinkepiik, KacCinkepiix Kvi3mem, CAJlaHblH
UHDPAKYPBLILIMYL, NIACIUKATLIK OHIMOED, CAAHbL OaMbIMY CYEHAPULLl, MeMIEeKemMmMIK KOLOd).

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.

UDC 663.36
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.
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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
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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
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.
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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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OIITUMMU3AIIUAA BPOXKXEHUSA APBY3HOI'O COKA
Buoaxmemos A.K., bauzcazuesa I U.

Bo mnoeux cmpanax mupa anko2onvHas npooyKyusl, 8blpabomanHas U3z ni00080-1200H020
CHIPLSL - AHAHACO8, KUBU, nanaiis, 6aHaH08, A010K, MATUHbBL U .0. 001a0aem 3aCYHCeHHOU C1aBot
U 00CMAMO4HO BbICOKUM KAYeCEOM U CHPOCOM. H3yueHuro Xumuiecko2o cocmasa copoicenHo2o
apOy3Ho20 coKa GHUMAHUE NPAKMUYECKU He YOeNsN0Ch 8ddiCHble napamempsl Oisi OPOdCeHUs
0Ka3anuch He UCCLE008aHHbIMU.ATKO20IbHOE OpodCeHUe apOy3HO20 COKA NPAKMUYECKU Mo
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U3YUeHO, 8 C8A3U C IMUM Npeocmasiiaem uHmepec usyyeHue GIUAHUA MeMNepamypuvl ¢ Yeavio
onmuMuzayuu mexHonocuu. B oannom ucciedosanuil 01 cOpaN€CUBAHUsL NPUMEHSIU apOy3Hblll
cox ¢ maccosoti konyeumpayueti Caxapog 792/0m""; mumpyemwvix kuciom 0,542/0m "Pe3ynomamol
UCCe008AHUIl NOKA3ANU, YMO ONMUMAILHOU OISl COpPAdNCUBAHUSL APOY3ZHO2O COKA ABIAemCs
memnepamypa 20°C. [logvluenue 2moeo 3HayeHuss memnepamypvl HPUBOOULO K CHUICEHUIO
KO3(hpuyuenma 6vIx00a CnUpma, YGeIUUEHUID COOEPHCAHUE JIeMYYUX KUCIOM, CHUNCEHUIO
MUMPYeMblX KUCTIOM, (heHONIbHBIX BeUjeCms, a MAKHce OP2AHONEeNMUYECKOU OYEHKU.

KioueBble ci1oBa: apOy3ublii COK, ap0y3ublil OUCTUIIAM, OPOACIHCU, CRUPT.

KAPEbBI3 IIBIPBIHBIH AIIBITY 16l OHTAWJIAHIBIPY

buoaxmemos A.K., bavizazuesa I H.

OJleMHIY KONnme2eH el0epiHoe JHCeMiC-HCUOeK WUKI3aMbIHAH OHOIPLIceH aNK020/b
OHIMOepi - anamac, Kueu, nanais, Oamau, aima, Maykypau Hcome m.0. NaublKmvl amax nem
Jco2apvl cana MeH cyYpawvicka ue. Aublmuliean KapOwl3 WbIPLIHGIY XUMUSLILIK KYPAMbIH
3epmmeyee a3 KOHiN 0ONIHOI, aubimyobly Manbl30bl napamempiepi zepmmenmezeH. Kapowviz
UWDBIPLIHLIY,  ANIKO2OILOIK  AUbIMYbl A3 3epmmesieeH, O0CbleaH OaulaHbICbl  MeXHON02USAHbL
OHMAUNAHOBIPY MAKCAMbIHOA MeMNEPaAmypanbly 2Cepin 3epmmey Kbi3blYUbLIbIK MY0blpaobl.
byn sepmmeyoe xanmmoiy maccanvix Konyenmpayusacel 792/0m"; mumpieHemin KblUKbLIOAD
0,54 2/om " 6onamuin KapoObLL3 WLIPLIHBLL AUILIMY2A KOJOAHLLIObL. 3epmme)y Hamudicenepi Kapowvl3
WLIPLIHBIH awblmy yuin oymaiiivl memnepamypa 20°C exenin kopcemmi. byn memnepamypa
MOHIHIH HCOLAPBINAYLL ANKO20NbOTH UUbIELIMOBLIbIRLIHLIY MOMEHOeYIHe, YUNa KbluKblI0apOblH
Keberine, mumpieHemin KblUKbLIOApOblY, (QeHON0bIK 3ammapobly MOMeHOeyiHe JCoHe
OpP2AHONENMUKANLIK, 0A8anayoblly HAWapiayblHa aKeol.

Kiar ce3nep: kap6wi3 wwipsitsl, Kapobi3 OUCMUNLIAMbL, AUUBIMKbL, CHUPTI.

UDC 628.477.6(574)

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.
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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.

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.
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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.

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
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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.

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.

REFERENCES:
1.https://znanio.ru/media/nauchnaya-statya-problema-utilizatsii-tverdyh-bytovyh-othodov
-v-gorodah-i-regionah-kazahstana-2490446
2. Koshumbaev, M.B. Processing of industrial and household waste [Text]: Textbook /
M.B. Koshumbaev.- Almaty, 2019.- 172 p.
3. Gabov Yu.A. Waste of Kazakhstan and the problems of their disposal. Volume 1
[Electronic resource] / Gabov Yu.A., V.E. Kist.- Almaty, 2020.- 156 p.
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KA3AKCTAHHBIH KAJIAJIAPBI MEH OHIPJIEPIHAE KATTbI TYPMBICTBIK
KAJIIBIKTAPABI KQIEI'E ’ KAPATY IPOBJEMACBI

binicoexxwisol E., Cepuxnaes H.A.

Texnuxanvly npocpecmiy, 0amybvl, XalblK CAHLIHBIY aPMYbl JHCOHE JHCepOiH mabuau
Pecypcmapvii YmMulMCbl3 NAUOANAHY IKON0USL CANACHIHOA eNeyi npodaemManapobiy naoa OoIybiHa
akenoi. Opxkenuemmiy 0amMybiMeH KOpuaan opmaza WbleapblilamsiH KalObIKMApObIH CAHbl APMbIN
keneoi. Kaszipei koeamowvl kebinece «xcannati OHOIpic, MYMbIHY HCIHE KOKbIC UbI2AP)Y KOLAMbLY 0en
amaiiovl, MYHOa mymlHy 6acka mymsinyobl myovipaosl. Kanovikmap-oyn adam OencaynvieviHa,
COHOQU-aK, KOpuazan opmaza Kayin moHoipemin He2izel 3aManayu IK0I0UAIbIK Macenenepoiy Oipi.
Kananapoa xammovr mypmvicmulk Kanoblkmap MeH CYUblK OHEpKICINMIK KAlObIKMapobly e
KAPKbIHObL JHCUHAKMANLYbL OAtKaiaobl, oaap OYpbliC eMec MHCIHe YAKMbLIbl HCOUBLIMACA HCIHE
3a1a1CLI30AHOBIPLLICA, KOPUIARAH OPMAHbL KAmmul acmaysl MymKiH. Kasakcman aymazeinoa 20
MIPO.MOHHAOAH aACMam, OHbIH TwiHoe 6,7 MAPO. MOHHA CYUbIK JHCIHE YblMmbl HCUHAKMANLAH
OHEPKICINMIK HCIOHE MYPMbICIBIK KAObIKMAPObl KaUma 6H0ey HcaHe Cakmay 63eKmi 9KON0SUSIbIK
npoonema 6onvin maowLiadwl. Ko cativin Oy KOpcemkiu MULIUAPOKA ApMblN, A0AM OEHCA)TbIZbIHA
mikenetl Kayin menoipeoi. Tomenoe kenmipineen maxkanaoa Anmamol 00161CHIHOAEbI KATOIKMAPOLIH
HAaKmoul JHcau-KyuiH 0a2anay KapacmulpblieaH, COHOAU-AK KAmmvl MYPMbICIbIK KAIObIKMapobl
HCUHAKMAY JHCIHE KaOe2e HCapamy MICeleCiH ueul)y HYCKachl YCbIHbLIEAH.

Kiar ce3nep: xammwl mypmvicmulk Kanovlkmap, cakmay, Kaoeze —Hcapamy,
3a1a1CbI30aHObIPY, Katma oyoey.

IMPOBJIEMA YTUIN3AIIUU TBEPABIX BBITOBBIX OTXOJ10B B I'OPOJAX U
PEI'’MOHAX KA3AXCTAHA

binicoexxpisol E., Cepuxnaes HU.A.

Pazeumue mexnuueckozo npoepecca, ygenuyenue YucieHHOCMU HACENeHUsL U HEPAYUOHATbHOE
UCNONL308AHUE NPUPOOHBIX PECYPCO8 3eMIU, NPUBEILO K NOSBIIEHUIO CePbe3HblX npobiem 6 obnacmu
axonoeuu. C pazeumuem yugUIU3AYUU KOIULECHBO OMX0008, BbLOPACHIBAEMBIX 8 OKDPYHCAIOULYIO
cpeoy, yeenuuusaemcs. CoepemMeHHOe 00Wecmso Yacmo HA3bIBAIOM «OOUWECBOM MACCOB020
npouzeoocmea, nompeoOienuss U 6blopoca Mycopay», 20e NompeOieHue Bbl3bleaem o0YepeoHoe
nompeonenue. Omxoobi — MO 00HA U3 OCHOBHBIX COBPEMEHHBIX IKOLOSULECKUX NPODIeM, KOMOPAsL
Hecem 6 cebe NOMEHYUANbHYI0 ONACHOCMb OJid 300p06bsi M00€lU, d MAKx#ce ONACHOCMb OJiA
OKpydHcaiowell. npupooHoll cpedbvl. B 2opodax npoucxooum Haubonee UHMEHCUBHOe HAKONJEeHUe
MEepobIX ObIMOBLIX OMXO008 U HCUOKUX NPOMBIUIEHHBIX OMX0008, KOMOpble NPU HENPABUTLHOM U
HeCc80eBpeMeHHOM YOANeHUU U 00€36DEeNCUBAHUU MOSYM CEPLE3HO 3ACPAZHAMb  OKPYHCAIOULYIO
npupooHyio cpedy. He menee ocmpoti sKonocuueckou npooiemotl A61semcs nepepadboma u XpaHeHue
NPOMBIULTIEHHBIX U ObIMOBBIX 0MX0008, KOMOopbIx Ha meppumopuu Kazaxcmana naxonnerno 6onee 20
MAPO. MOHH, 8 mom uyucie 6,7 MAPO. MOHH HCUOKUX U mOKCcuuHblX. Kaocowiti 200 yughpa
V8eUUUBaemcs Ha MULIUAPO, YMo HANPIMYIO Yepodcaem 300posbio uelogekd. B npusedennoli Hudice
cmamue paccmMompenvl OYeHKA PeaibHO20 COCMOSIHUSL OMX0008 8 AIMAMUHCKOU 001acmu, a maxoice
NPeoNIodtCceH 8apuanm peuleHus npooaemMvl HAKONAEHUs U YIMUIU3AYUU MEEPObLIX ObIMOBLIX OMX0008.

KioueBbie ciioBa: megepovie Obimosvie 0mX00bl, CKIAOUPOBAHUE, YMUIUZAYUS,
obe3epesicusanue, nepepabomxa.
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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].
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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 COCTOAHUA BAJTAHCOBBIX 3AITACOB U3BECTHSAKA IS
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, KATYUL KAPOOHAMA U U36ECIMHAKOB020 KAMHSL.
OCHOBHBIM CbIpbeM UCCTIe008aHUsL BbIOPAH U3BECTHAK OISl CAXAPHBLIX 3460008 COOMEEMCMBYIOuell
@pakyuu, a makdce NpueedeH OCMAMOK OANAHCOBbIX 3ANACO8 U36eCmHAKA. B pezynomame
UCCIe008aHUA U AHAU3A CYUWECMBYIOWUX OPOOUTLHLIX YCMpoUcme Haubonee ¢h@hexmurvimu
nokazanu cebsi ujekogvle OpoounKu. JlocmouHcmeom wexkosol OpoOUIKU SGIAemcsi npocmoma
KOHCMPYKYUl, 0OCIYIHCUBAHUs U pemonma. Paseumue npomviuieHHOCMU HANPpAMYIO C6A3AHO C
B03HUKHOBEHUEM MAK020 NOHAMUA, KAk Hanoanumens. K wucny wanonnumenei omuocsmcs
CUHmMemuyecKue uiu npupooHbvle 8euiecmsa HeOpeaHuyecKoeo Xapakmepad, 000aesisemvie 8 COCMag
KaKux-1uoo npooykmoa ¢ yevio RPUOAHUsL UM He0OXOOUMbBIX KA4eCme U C8OUCHE U UX YVIIyUULEeHUS,
8 MOM 4lUCle CHUNCEHUe UX CmoumMocmu umu yeeauueHue obvema. Ilpupoonvie neopeanuyeckue
HANOTHUMENU CO30AIMCsL C NOMOWBIO MEPMULECKOU 00pabomKu wiu usMenrbyeHUus MUHEepaios u
2OPHBIX NOPOO. OOHUM U3 MAKUX 8EUECNE ABNAECA MUKPOKATLYUM.

KiroueBble ciioBa: wexosas OpodOunka, KOHYCHASL OPOOUIKA, PONUKO8AS OpOOUIKA,
MOIOMKO8Asl OPOOUTIKA.
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"KYCAK" KEH OPHbBIHbIH 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 dHcare onoipy bouvinua "AK-TAC BEPEKE" JKIIIC nauoananyza
bepindi. 3epmmeyoiy Hezcizei wuxizamvl: muicmi QpPaKyusHoly KAHM 3aYbIMMmMapsl yulin
dKmMac, COHbIMEH Kamap aKmacmuly OAlaHCMblK KOPbIHbIY KAlObl2blh any. Kondanvicmaavl
ycamgbliud KYpolabliapovl 3epmmey JHcone manoday HoMmudcecinoe ycamyvluumap ey muimoi
bonvin  wwblKmel.  YCamKbIUMbIY — APMBIKUbLLbIRbL-KYPbLIbICIbIY, MEXHUKAIbIK — Kbl3Mem
KopcemyOiy JHCaHe HCOHOEYOIH KapanaublMobLiblebl 001bin mabwliadvl. Onepracinmiy 0amyvl
MOAMBIPRLIUL  CUAKMbL  YebIMHbIY — nauoa  OonyvimMeH — mikeneti  OAUIAHbICMbL.
Tonmuipeviuumapovly KamapvlHa Kaxcemmi Kacuemmep MeH KacuemmepOi Oepy Hemece
01apobl Jcakcapmy, COHuIH [wiHOe 01apobly KYHbIH MOMeHOem)y Hemece KOJeMiH Yaeaumy
MakcamolHoa Kauoau oa 0Oip OHIMOepOiy KYpaMblHA KOCHLIAMbIH OetiopeaHUKAIbIK
cunammagvl CUHMEMUKAIbIK Hemece maougu sammap sdcamaovi. Tabuzu OellopeaHUuKaIvly
MOAMBIPRLLUMAD MUHEPALOAD MeH MAY HCbIHbICMAPBIH MEPMUSIbIK OHOeY HeMece YHMAKMay
APKbLLILL AHCACANAOBL, OCLIHOAL 3aMMAapObly OIpi-MUKPOKATbYUM 0016IN MAOBLLIAOYL.

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

YK 62. 626
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, obnaoas ocpomubim HOMEHYUAIOM 8eMPOBLIX PECYPCOB, AKMUBHO DA3BUBAEH MY
ompacne. B 0annoii pabome paccmampusaromes 0cobeHHOCMU pA3BUMUSL 8eMPOIHEPSEMUKU 6
Kazaxcmane. IlepsonauanvbrHo npueooumcs obwas Xxapakmepucmurka 6emposoll IHepeemuKu 8
Mupe, a makdxice ee OCHOBHblE NPEUMYUeCmed U HeOOCMAmKU. 3amem NpU8OOUMCs AHATU3
nOMeHYuana 6emposulx pecypcos 6 Kazaxcmane, Komopwiil A6151emcsi OOHUM U3 KPYNHEUWUX 8
mupe. Jlanee onucvl8aromcs OCHO8Hble YMansl pazeumus eemposHepeemuku 6 Kazaxcmarne.

Ocoboe enumarue yoensiemcs 3aKOH00aAmelbHOU Oaze u npasumenbCmeeHHoU N000ePIHCKe
gemposnepeemuku 6 Kazaxcmane. Onucviéaemcs 20cyOapcmeeHHas NOAUMuKa 6 ooaacmu
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 sensemcs akmyanvbHou, max Kax
Kazaxcman umeem oepommuviii nomenyuan O UCNONbIOBANHUA 80300HOBNAEMbIX UCHOYHUKOS
9HepaUl, BKIIOYAsL BEMPOIHEPSUIO.

Kazaxcman pacnonacaem 3nauumenvHviM nOMeHYUANIOM 0N UCNONB308AHUSA 6eMPOBOU
9Hepeuu, YmMo OMKpbleAen HOBble BO3MONCHOCMU ONs PA36UMUS IKOIOSUHLECKU YUCTBIX
UCMOYHUKOB dHEepeUuU 8 CIpate.

Bemposuepeemuxa siensemcsi 00HUM U3  HAubolee NEPCHEKMUBHLIX HANPAGIEeHUU
pazeumus dnepeemuyeckozo cekmopa Kazaxcmana. Oouako, ee paszsumue cmaikueéaemcsi ¢
PAOOM CIOJAHCHOCMEU, BKIIOYASL HEOOCMAMOK (UHAHCUPOBAHUs, OMCymcmeue 3heKkmueHbix
MEXAHU3MO8 CIMUMYIUPOBAHUS U  Pe2YIUPOBAHUs, da MaKdice OMmMCymcmeue onvima 8
CMpOUmenbemee 6empoIHePLeMULecKUx YCmaHoBoK.
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Hannas mema mpebyem ucciedosanuss nomeHnyuaia eemposnepeuu 6 Kazaxcmaue,
UCCIe008aHUSL  MEKYWUX —NPOEKMO8, AHAIU3A NOJUMUKU — NPAGUMENbCMEd,  NPOBEOCHUs.
IKOHOMUHECKUX PACHEMO8 U OYEHKU IHEPeMUUeCKUX 8bl200 UCNONb308AHUSL 6eMPOIHEPSULL.

H3zyuenue ocobennocmenl pazsumusi eemposunepeemuxu 6 Kazaxcmane mooicem nomouw
paspabomams  3ppexmusnvie cmpame2uu U Mepbl  NOOOEPICKU, Komopvle  Oyoym
Cnoco6Ccmeo6ams  YCMOUYUBOMY PA3GUMUIO  OMOU  OMPACIu U  OAIbHEUUeMy CHUNCEHUIO
3asucumocmu Kazaxcmana om uHocmpanHvlx nocmagox monaueéd.

B pabome marodice npueodsmcs Oannble O MEKYWUX U NIAHUPYEMbBIX NPOEKMAX
semposnepeemuku 6 Kazaxcmawne, a makdice odcudaemvix npodremax u 6vl306ax HA Nymu
pazeumusi 3moi ompaciu. B zaxniouenue denaemcs 6bi600 0 NEPCHEKMUBHOCIU U 3HAYUMOCU
pazeumus eemposnepeemuku 011 Kazaxcmana u e2o 3KOHOMUKU 8 YeloM.

KiroueBble cil0Ba: anbmephamuenas sHepeus, 6empodIHepeemuKd, dHepeus eempd,
80300HO6IIEMble UCMOYHUKY, Kiumam, Kazaxcman, okpyscarowell cpedbl, yemouuugoe pasgumue

AnbTepHaTUBHAsE SHEPrUs OTHOCHUTCS K JIIOOOMY HCTOYHUKY SHEPrHMM, KOTOPBIM He
MOJIy4eH M3 MCKOIMAeMOro TOIUIMBA, TAKOTO KaK yrojib, HETh W NPUPOAHBIN ra3. MHTepec k
aIbTEPHATUBHOW DHEPIeTUKE BBIPOC B INOCIECJHHUE I'OJBl IO MEPE POCTa ONACEHUH IO IOBOLY
M3MEHEHUs KJIMMaTa, 3arpsi3HEHUS] OKPYXKAIOIIEH Cpelibl M ONPaHUYECHHBIX 3a1aCOB HCKOIIAeMOT0
TOIUIMBA. AJIbTEPHATUBHbIE HMCTOYHMKM SHEPrUU  BKIIOYAIOT COJHEYHYI0, BETPOBYIO,
THJIPOIHEPIeTUYECKYI0, T€OTEPMalIbHYI0 SHEPIUI0 M SHEPrur0 OMomacchl. DTH HCTOYHHUKH
SHEPIUH SIBJISIFOTCSI BO30OHOBIIIEMBIMH, TO €CTh UX MOXKHO IOIOJIHATH C TEUEHUEM BPEMEHHU, U
OHHU IPAKTUYECKU HE TPOU3BOAAT 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,
HeHcUepraeMbIM HCTOYHUKOM 3HEpruu. Bo-BTOpBIX, albTepHAaTUBHBIE NCTOYHUKU SHEPIUU MPaKTHU-
YeCKd HEe MPOU3BOMAAT BBIOPOCOB MAPHUKOBBIX I'A30B, MOMOIast CMSIUYMThH HMOCIEIACTBUS W3MEHEHHS
KIMMara. B-Tperbux, anbTepHaTHUBHbBIE MCTOYHMKU SHEPIMU MOTYT HCHOJNB30BATbCS JUISl ITUTAHUS
JIOMOB, TIPEIIPHUSTHI U 1K€ LIENIBIX TOPOAOB, YTO CHIKAET 3aBUCUMOCTB OT MCKOIIAEMOTO TOILINBA.

Hecmotps Ha npenmyIiecTBa albTEpHATUBHOM SHEPIETUKH, CYLIECTBYET P/l TPYAHOCTEN ITPH
ee IIMPOKOM HCronb3oBaHMU. OJHOW W3 mpoOjeM SBISIETCS BbICOKAs HadalbHAsh CTOMMOCTb
CTPOMTEINILCTBA HH(PPACTPYKTYpPHI [UIsl aJIbTEpHATUBHBIX HCTOYHUKOB AHepruu. Harprumep, conHeuHble
MaHEJ M U BETPsIHbIE TypOMHBI MOTYT OBITH JOPOTMMH B ycTaHOBKe. Elrie o/jHOM npo0nemoii sBisiercs
NPEKpAILlEHNEe HCMOJIb30BaHNUSI HEKOTOPBIX abTEPHATUBHBIX MCTOYHMKOB 3Hepruu. Hampumep,
COJIHEUHAsl DHEPTUS U DHEPTHsI BETPa JOCTYIIHBI TOJIBKO TOI/IA, KOT/Ia CBETUT COJIHIIE WIIH JTyET BETEP,
YTO 3aTpyAHSET UCIOJb30BAaHUE TOJBKO 3TUX HMCTOYHHUKOB SHEPrHU. AJBTEpHATHBHBIE MCTOYHUKH
SHEPTMHM MOTYT PEBOJIFOIMOHM3UPOBATH CHOCOOBI IPOW3BOACTBA W TOTPEOJICHUS] SHEPrHU. OTH
MCTOYHUKH SIBIISIOTCS BO30OHOBIISIEMBIMH, ITPOM3BOASAT MaJIO WM BOOOIIE HE MPOU3BOJSAT BHIOPOCOB
MIAPHUKOBBIX Ta30B U MOT'YT UCIIOJIB30BaThCS ISl MUTAHUS JIOMOB, NIPEANIPUATHN U LIENBIX TOPOIOB.
XoTs CyHIECTBYIOT MPOOJIEMBbI C MX HIMPOKUM HCHOJIb30BAHHEM, TaKMe KaK BBICOKas HadalbHas
CTOMMOCTh U TiepedoH, TpPEerMyIIecTBa AIbTEPHATHBHBIX HCTOYHMKOB HSHEPIUM  HAMHOTO
nepeBeIMBatoT 3arpathl. [Ipogomkas pa3BUBaTh U COBEPILIEHCTBOBATH 3T TEXHOJIOTUH, Mbl MOXEM
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 KUHETHYECKOH SHEPTUH BETpa v MpeoOpa3oBaHusl
€€ B DJIEKTPUYECTBO. JHEPIHHU BETpa TAK)KE MHOTO, M OHA MOYKET YIOBJIETBOPUTH 3HAUUTENHHYIO YacTh
HaIlIMX SHEPreTHYECKUX MoTpeOHOCTEl. BeTpsiHble TypOMHBI MOTYT OBITh YCTaHOBIICHBI Ha CyILIE MU B
MOpE, ¥ KX MOJKHO UCTOJIb30BaTh [ IUTAHUSI JOMOB, MPENPUATHI U 1K€ LETbIX TOPOIOB.

Kazaxcran — orpomMHas cTpaHa ¢ OrpOMHBIM ITOTEHIIMAJIOM BO30OHOBIIIEMOW SHEPTUH, a
SHEprus BeTpa — OAMH M3 CAMBIX MHOIOOOEHIAIOIIMX MCTOYHUKOB YUCTOM SHEPruu [uis
yejoBeyecTBa. cTpaHa. Ka3zaxcraH umeer OOJbIIME TEPPUTOPUU C BBHICOKOH CKOPOCTBIO BETpa,
OCOOCGHHO B IOKHBIX U 3aMaJHBIX paiioHax. BeTposHepreTHdecKuii MOTEHIMAT CTpPaHbI
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oueHuBaercs npumepHo B 50 I'BT, uTo B HECKOJBKO pa3 MPEBBHIIIAET HBIHELIHIOW OOIIYIO
MOIIHOCTb IPOU3BOJICTBA 3JIEKTPOIHEPTUH B cTpaHe. B 3Toif paboTe st pacckaxy 00 0cOOEHHOCTIX
pa3BUTHsI BeTpOdHEepreTHkU B Kasaxcrane u ee moreHIuane s ycroiuuBoro passurusi| 1, 17].

OnHOl U3 raBHBIX 0COOEHHOCTEH pa3BUTHsI BeTposHepreTukH B Kaszaxcrane siBisiercs ee
ObICTpOpacTyIas ycraHOBJIeHHast MOITHOCTh. B 2013 romy ObLia BBe/IeHa B SKCILTyaTaIIHIO TIEPBast B
CTpaHe BETPOBast AIEKTPOCTAHIIHS, 00BEKT MOLTHOCTHIO 45 MBT, pacnosio)xeHHBIH B F0)KHOM PETHOHE
crpanbl. C TeX MOp BETPOIHEPreTHUYECKas MOIIHOCTh CTpaHbl ObICTpO pocna, U B 2021 roxy yxe
YCTaHOBJICHA BCSI BETPOIHEPreTHUECKasi MOIIHOCTh CTPaHbl, MOIIHOCTHIO OKojio 1300 MBT. OTOT
OBICTPBIN POCT OBUT BBI3BAH FOCYIAPCTBEHHOM MOIIEPIKKOM, BKIIFOYAsl HAJIOTOBBIE JILIOTHI i CUCTEMY
JBIOTHBIX TapU(OB, FapaHTHPYIOLLYIO (PMKCUPOBAHHYIO LIEHY Ha SHEPTUIO BETpa.

Eme oxHo# BaxHOI 0COOCHHOCTBIO Pa3BUTHUSI BETpOIHEpreTuky B Kazaxcrane sBisieTcs
IIPUBJICUEHNE MHOCTPAHHBIX MHBECTOPOB U KOoMIIaHUH. Heckosbko MeXIyHApOHBIX KOMIIAHUH,
B Tom umcie General Electric, Vestas u xutaiickas Sinohydro, wWHBecTHpoBalu B
BETPO3HEPreTUUECKUE IMPOEKThl B CTpaHe. DTH HWHOCTPAHHbIE MHBECTULUM INPHUHECIH OIIBIT,
TEXHOJIOTUU U (PUHAHCHUPOBAHUE, YTOObI YCKOPUTH Pa3BUTHE BETPOBOIl SHEPTETUKU B CTPAHE.

Cexrop BerposHepreTwku Kazaxcrana Takke OTIMYaeTCs CBOEH IPUBEPKEHHOCTHIO
ycroiuuBoMy paszButuio. Crpana nojmnucana [lapuwkckoe cornarieHne o0 M3MEHEHMH KiMMara U
obs3anack k 2050 rogy nponzBouth 50% cBOEH 371€KTPO3HEPIUU U3 BO30OHOBIISIEMBIX HCTOYHHUKOB.
DHeprust BeTpa SBISICTCS KIFOUSBOM YaCThIO ATOM CTPATEryy, U CTpaHa MOCTaBUIIA TIepe] OO0 3a1auy
YBEJIMYUTH POU3BOJICTBO 3JIEKTPO3HEPTHH, YBEIMUUTH MOIIIHOCTb BeTposHepreTuku 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 Iiepenady TexHosornid. Hama crTpaHa Bioxwia cpeiactBa B Hay4yHO-
UCCIIEIOBATEIbCKUE M ONBITHO-KOHCTPYKTOPCKHME paboThl, B TOM UHCJIE€ B CO3/aHUE
HCCIIEI0BATEIBCKOTO LIEHTPA BETPOIHEPTETUKU. DTOT LIEHTP MPOBOAUT UCCIEI0BaHUS B 00JaCTH
BETPOIHEPreTUUYECKUX TEXHOJOTUH U TOTOBHUT CIELMAIUCTOB MO BeTpolsHepreTuke. Kasaxcran
TakXke paboTaeT ¢ MeXIyHapOJHBIMU MTapTHEpaMH, B TOM uncie ¢ EBpomneiickum Coro30M, 4T0ObI
MIPEIOCTABUTh CTPaHE TEXHOJIOTUH U ONBIT B 001aCTH BETPOIHEPreTHUKu[2,75].

Kazaxcran umeeT orpoMHBIN OTEHLINANT ISl pa3BUTHSL BETPOIHEPTETUKH, 1O BCEH CTpaHe
JYIOT CUJIbHBIE U MTOCTOSIHHBIE BEeTpbl. OCHOBHBIMU OCOOEHHOCTSMHU Pa3BUTHSI BETPOIHEPIEeTUKU
B Kazaxcrane sBastorcs:

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

2. 'ocynapctBenHas nojaepkka: IIpaButensctBo Kazaxcrana nmocraBuiao aMOMIIMO3HBIE
L[EJI1 B OTHOIIEHUH BO30OHOBIISIEMBIX HCTOUHUKOB dHEPruH, cTpeMsich kK 2030 roay npou3BOIUTh
10% »neKTpo’HEPTruu CTpaHbl U3 BO30OHOBISEMBIX MCTOYHHUKOB. IIpaBUTENBCTBO mpeuiaraer
pa3IMyYHbIe CTUMYJIBI U1 IPUBJICYEHUS] MHBECTULIMH, B TOM YHCJI€ HAJIIOTOBBIE JILI'OThI, CYyOCHANN
U JIOTIOJTHUTEINIbHBIE TAPUQBI B BETPOIHEPTETUUECKHUX MPOEKTAX.

3. uBecTuimu B pocT: 3HepreTudeckue cekropsl Kazaxcrana, MpuTOK HHOCTPaHHBIX HHBECTO-
poB yBemuuuTcsi, 50 MBT Acrana B urpe ME ME Elementa Aegansye Zhoda Zhodai Josa Josa Joshada.

4. CereBas uHbpacTpykTypa: KazaxcraH mMMeeT XOpOILIO pPa3BUTYIO 3JIEKTPUUECKYIO
UHPPACTPYKTYPY, KOTOpasi CiocoOCTBOBaIa MHTETpalluy SHEPTUHU BETPa B HAI[MOHAJIBHYIO CETh.

5. MeiictBus mo Oopb0e ¢ HU3MEHEHHWEM KiuMara. Pa3BUTHE BETPOIHEPIeTUKH B
Kazaxcrane moaaepuBaeT YCHIIUSL CTPaHbI 10 COKPAIIEHUIO BBIOPOCOB MAPHUKOBBIX Ta3oB U
60opnrbe ¢ m3meHeHnuem kinmumara. CornacHo Ilapukckomy cornameHuro, KiuMaTuueckas Lenb
CTpaHbl COCTOUT B TOM, uTOOBI K 2030 roay COKpaTUTh BHIOPOCHI MMAPHUKOBBIX ra3oB Ha 15% mo
cpaBHEHUIO ¢ ypoBHEeM 1990 ropa.

6. Ilpo6nembr: OcHOBHBIE TpOOIEMBbl pa3BUTUS BeTpodHepreTukn B Kazaxcrane
BKJIIOYAIOT OTCYTCTBHE OIBbITA B pa3pabOTKe KPYMHBIX BETPOBBIX IPOEKTOB, OIPaHUUYCHHYIO
JIOCTYIMHOCTh (PMHAHCHPOBAHHUS ¥ HEXBATKY KBAIU(ULIMPOBAHHOMN paboyeil CHJIbL.
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B menom, pa3zButue BeTpoBoi dHepreTrky B Kazaxcrane nMeeT OOJIBIION MOTEHIIUAT H
IIPEIOCTABIIACT 3HAYMUTEIbHBIE BO3MOXKHOCTH JUII HMHBECTULMH M pOCTa B  CEKTOpE
BO300HOBJISIEMBIX HCTOYHHUKOB dHEpruu[3, 77].

Berposas snepretuka B Kasaxcrane Hayalla aKTMBHO Pa3BUBAThCSA B IOCIEIHHUE TOIBI.
Cornacno manHeiM MunucrepctBa sHepreTuku Pecmyonmuku Kaszaxcran, na kouner 2021 ropa,
o0111as1 yCTaHOBJIEHHAsI MOIIIHOCTb BETPOBBIX JIEKTPOCTAHLIUI B CTpaHE cocTaBisia okono 1748
MBT. D10 npumepHo 7% 0T 00111l yCTaHOBICHHOW MOIITHOCTH 3JeKTpocTaHnuii B Kazaxcrane.

OpHOM W3 NPUYMH DPA3BUTUSA BETPORHEPreTHKU B KaszaxcraHe SBISETCS BBICOKUN
NOTEHLIMAN BETPOBBIX pecypcoB. B uwactHocTH, pervonsl IlaBnomap, Atbipay, AKTIOOMHCK U
Masnrucrayckas o6s1acTb 001aJat0T BEICOKUMH CKOPOCTSIMH BETPA U IIUPOKUMH [TPOCTPAHCTBAMU
JUUISl yCTAHOBKHU BETPOAJIEKTPOCTAHIUI.

Hpyroii GpakTop, KOTOPHIH CIIOCOOCTBYET pa3BUTHIO BETpoIHepreTuku B Kazaxcrane, - 3To
HaJIMyue MOJJEPKKU CO CTOPOHBI rocynapcra. Kazaxcranckoe npaBUTENbCTBO BHEJPHUIIO MEPHI
CTUMYJIMPOBAaHUSA Pa3BUTHUSI BETPOIHEPIe€TUKU, TAKME KAK JIBIOTHBIE KPEAWTHI, HAJIOrOBbIE
KaHUKYJIbI U IPYyTrU€ MHBECTULIMOHHBIE MEXAHU3MBI.

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

OnHako, Hapsly € MOJI0KUTEIbHBIMU TEHICHIUSIMHU, CYIIECTBYIOT U IPOOIEMBbl, KOTOPbIE
3aTpydHSIOT  pa3BUTHE BeTposHepreTuku B Kasaxcrane. B  wactHocTH, oOTCyTCTBHE
UHPPACTPYKTYPbl U TEXHOJIOTMYECKUX BO3MOYKHOCTEH MOI'YT HpEINSATCTBOBAaTh YCTAHOBKE M
AKCIUTyaTal[Mi BETPOIJIEKTPOCTAHIMI B HEKOTOPBIX PETMOHAX CTPAHBI.

Taxoke, cymecTByeT npobdiaemMa ColualbHOW UHTErpaliii BETPOIHEPreTUYECKUX IPOEKTOB
B OTIENbHBIX OOILIMHAX, KOTOpbIE€ MOIYT IOCTpaJaTh OT HETraTUBHBIX BO3JEHCTBUI Ha
OKPYKAIOIIYIO CPeNly U SKOJIOrH4ecKue mpoonemsi[4, 57].

B Kazaxcrane pa3BuTHe BETPO3HEPIETUKH UMEET CBOU OCOOEHHOCTH, KOTOPHIE OTIMYAIOT
€ro OT APYTUX CTpaH.

1. Knumatuyeckue ycnoBusi: Kazaxcran umeer 001b1110€ KOJTHYECTBO PailOHOB C BHICOKMM
NOTEHIMAJIOM BETPOBOM JHepruu Ojaronaps CBOEMY KOHTHHEHTAJbHOMY KJIMMary |
reorpauueckomy MoJI0KEHHIO.

2.T'ocynapcTBeHHas moajepxka: BerposHepreTuka sBIs€TCS OJHUM U3 MPUOPUTETHBIX
HarnpaBiaeHul pasBuths B Kaszaxcrane. [IpaBUTENbCTBO CTpaHbl NPENOCTABISIET HAIOTOBBIE
JBIOTHI U APYTUE MEPHI NMOAEPKKH JIJIs IPUBJICYEHNS HHBECTULMI B 3Ty OTPacib.

3. MuBectnmu: KpynHsie MexayHapoHbple KoMaHuu, Takue kak General Electric u Eni,
YK€ BIIOJKWJIM 3HAUUTEIIbHBIE CPEICTBA B IPOEKTHI BETpodHepreTuky B Kazaxcrane.

4.HoBele TexHonmoruu: B KazaxcraHe akTHBHO BHEIPSAIOTCS HOBBIE TEXHOJOTHMU IS
yiydieHus 3p¢GEeKTUBHOCTH BETPOTEHEPATOPOB M CHUXKEHUS 3aTPAT Ha MX HKCIUTyaTallHIo.

5.DHepreTHyecKkas He3aBUCHUMOCTb: Pa3BuTHe BeTposHepreTHku nospossier Kazaxcrany
YMEHBIIUTh CBOIO 3aBUCHUMOCTh OT HMMIIOPTHUPOBAaHHONW SHEPrUd U TOBBICUTH CBOIO
HHEPreTHUUECKYI0 HE3aBUCUMOCTb.

6. DKonoruueckue mpeuMyIecTsa: BerposHepreTrka sBIsieTcst SKOJIOTHYECKH YHCTBIM HCTOY-
HHMKOM SHEPIUH, YTO IO3BOJISIET CHU3UTH BBIOPOCHI YIJIEKHCIIOTO T'a3a M APYTHX BPEIHBIX BEILIECTB.

Kazaxcran nmeet 601611101 OTEHIIMAN 1711 pa3BUTHUS BETPOIHEPreTHKH, OJlaroaps CBOUM
KJIIMMaTHYECKUM YCIIOBUSM, TOCYJapCTBEHHOM MOAIEP)KKE U HAJTMUNIO KPYITHBIX HHBECTOPOB.

B 3akiioueHue cieayer OTMETUTD, YTO BETPOBAsi YHEPreTHKA SBISETCS ObICTPOPACTYIIEH
orpacipto B KaszaxcraHe, C CWIBHOH TIOCYAApCTBEHHOM NOJIEPKKOH, HWHOCTPaHHBIMHU
WHBECTUIMSMH M CWIbHBIM CTpEMJICHHEM K ycToiuuBoMy pasButuio. [loTeHuman
BETPOIHEPTETUKU CTPAHBI OTPOMEH, M IIPU MOCTOSHHBIX MHBECTULIMAX U MHHOBaLusAX Ka3zaxcran
MOJKET CTaTh KPYIHBIM MT'POKOM Ha MMPOBOM PBIHKE BETPOIHEPIE€TUKU. JHEPTUS BETPA MOMKET
nomoyb KaszaxcraHy CHM3UTh 3aBUCHUMOCTb OT MCKOIAEMOI'O TOIUIMBA, YMEHBUIUTh U3MEHEHUE
KJIMMAaTa 1 CocOOCTBOBATh YCTOMYMBOMY PA3BUTHIO CTPAHBI.
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KA3AKCTAHJA KEJI DQHEPTETUKACBIH JAMBITY EPEKIIEJIIKTEPI
Iicanaesa K.M., Axmemosa /1./1.

Maxanaoa dicen sHepeemuxacvl Kapacmelpvliaobl — anemoedi Oaiamaibl  dHepeemuKa
CanacvbiHOazbl eH HCbLIOAM OaMbln Kejle Hcamkan bagoimmapowiy Oipi. Kazaxcman Ken pecypcmapoliviy
opacan 30p aneyemine ue Oona Omulpvin, OCbl Ccanamvl OenceHoi damwvimyoa. byn owcymvicma
Kaszaxcmanoa sicen snepeemukacuii Oamvimy epekutenikmepi Kapacmulpuliadsl. bacmankwioa anemoeei
JHcel IHEPLEMUKACHIHbIH JHCANbL CUNAMMAMACHL, COHOAU-AK OHbIY Hezi3ei apmbIKUbLILIKIMAPbl MeH
Kemwinikmepi kenmipineen. Cooan Ketiin anemoezi ey ipi scell pecypcmapbinbiy Oipi 001b1n MabbLIAMbIH
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 ayoapuliadvl. Banamanvl sHepeemuka canacblHOAebl MeMIeKemmiK casicam,
COHOQU-aK CALIKMbBIK HCEHLIOIKmep, INeKMpP IHEPRUSCHIH Kenil0eHOIpiiceH cambvin aly HCoHe
backanapel CusKmvl MeMaAeKemmix Koioay memikmepi Cunammanzan.

byn  maxpipein - Kazakcmanoa — orcen  9HEpeUACHIH  NAUOAIAHYObIY — HCAU-KYUL  MeH — 0amy
NEPCEKMUBATIAPBLIH 3epOeiieyee KamblChibl. By maksipwin 63exmi 60/bin mabbliaowl, otimkeHi Kazakcmarmoiy
HCAHAPMBLIAMBIH SHEPRUSL KO30EPIH, COHbIH IUUIHOE JHCell FHEPSUACHIH NALIOANIAH) YUWIH 30p aneyemi oap.

Kaszakcmannoly oicen sHepeuscvln nanuoanany ywin aumapivlkmai aieyemi oap, Oy
eniMizoe dKOJI02USIbIK MA3a IHepeUust KO30epin OaMblmy YIliH HCaHa MYMKIHOIKmep auiaobl.

JKen onepeemuxacvl KazaxcmaHuvly IHEPeMUKAnblK CEKMOPbIH OaMblMyOblH €H
nepcnekmusavl 6agblmmapulHuly Oipi Oonbin Mabwliaovl. Anatioa, ousiy O0amyvl Oipkamap
KUblHObIKmapea man  001a0bl, COHbIY  WIHOEe  KAPICLLIAHOLIPYObIY — Jicemicneyuliniei,
BIHMANAHOBIPY MeH pemmeyoiy MuiMoi memikmepiHiy OOAMAybl JHCoHe Jicel  INeKMmp
CMAHYUANAPBIH Cany0ad madicipubeniy 60amaybi.

Byn maxvipvin Kazaxcmanoaevl dcen dHepeUACbIHbIY daeyemin 3epmmeyoi, agblmoazsl
JHcobanapovl 3epmmeyoi, yKimem casacamvli manoayovl, IKOHOMUKALIK ecenmeynep Hcypeizyoi
JHCIHE JHCell IHEePIUACHLIH NAUOANAHYObIH YHEePLeMUKALbIK NAUOACLIH Oazanayosbl manan emeoi.

Kazakcmanoa swcen sHepeemukacbii 0ambimy epeKuenikmepin 3epoeney ocbl CalaHbly, MYPaKmbl
oamyvita scane KazakcmarHbiy wemenoik OmvlH JcemKiziniMoepine mayenoinicin 00aH api memeroemyae
bIKNA ememin muimoi Cmpame2usiiap MeH Kooay Wapaiapbli a3ipieyee KomeKmece audobl.

Conoaii-ag, ocymvicma Kazaxcmanoazel oicen 3HepeemuKacbiibll dAbIMOARbL HCIHE
HCOCNAPAAHRAH  HCODANAPDLI, COHOAU-AK OCbl  CANAHbL  OAMbBIMY  HCOIBIHOAZLL  KYMilemiH
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, Jicen  dHEPeMUKACHI,  JHCel  IHEPSUSACHI,
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

O0XK 004
JAVA TIVNIIHAE BEB-KOCBIMIITAJIAP K¥PYTFA APHAJITAH
INVIAT®OPMAJIAPT A TIOJTY

Enenbepeenosa A.Y., Aouxernos E.

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

Java mininoezi 6ed-Kocvimwia — OYn KIUEHMKe Kbl3Mem KOpCemy HCYMblCbIHbIH
npuHyunine Heeizoeneer apHativl bazoaparama. Beb-Kocvimuiaoa Kiuenm KemMeKwi Yymuiumanap
apKwlIbl 6eO-cepsepmeH apekemmeceoi.

Kiar ce3nep: Java, Java EE, Jakarta EE, Tomcat, ROOT 6ymaceL.
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Kazipri yakpiTTa Oarmapinamanay Web-KoChIMIIamapasl 93ipiieyre KoHE OJapibl
KOJIIaHbICTaFbl OaFJapiaMalblK KaMTaMachl3 €TyYMEH, KOPIOPaTHBTIK JepeKkTep Oa3achIMeH,
TeJIeM XKYHelepiMeH, 13/1ey KyienepiMeH, )KYMBIC YPIiCi xKyHenepiMeH jKoHe AepeKTepAl oHaeyal
aBTOMAaTTaHABIPYMEH OIpiKTipyre Kemrynae. Java Garmapiamanay TUIl MEH OHBIH HeETi3iHIe Sun
Microsystems jkacaraH TEXHOJOTHIIAp OChI MAaKcaTTapFa €H KOJIauJIbl.

Java TiniHiH 6acTbl apTHIKIIBUIBIFGI - Java KOCHIMILIAIAPBIHBIH TaChIMAIIAAHYbI 5KIHE OJIapAbIH
MacmraOTanysl. SlFHu, OargapiaMaHbIH Ke3 KEeNreH anmaparThlK IUatgopMania, OINepanusuibIK
Kylene xoHe Java KOJalThIH Ke3 KeIreH KYPhUIFbIIA )KYMBIC 1CTey MYMKIHIITTH/IE.

Makana >xa3zynarbl MakcaTBIMBI3 CTYACHTTEpJiH Java Oarmapinamanay TiTi HerisiHuae
3aMaHayHd OarmapiamMaliblk OHIMJIEPMEH JKYMBIC ICTey AaFIbUIapblH KaibllTacTeipy. Java EE
Hemece Java Enterprise Edition — Java TiniHIe KoCIMOpbIH KoJMAaHOANApbIH KYpyFa apHaJFaH
mnatdopma. EH anapiMeH, Oy BeO-KochIMIIIajap MeH BeO-KbI3MeTTepAiH canackl. Java EE API
KUBIHTBIFBIHAH KOHE OPBIHIATY OPTAaChIHAH TYPAIbl.

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 xacay yurid nainanst. [LsraabFeaga, onap Java kogsiMeH
kubuTbicaThiH HTML/JavaScript/CSS kozst 6ap 6errep.

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

- Contexts and Dependency Injection (CDI) Gacka oObeKTizepre TOyenAUTIKTEP/IlI SHI13Y
KoHe 0acKapy MeXaHH3MiH KaMTaMachl3 eTeIi.

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

- JSON Binding (JSON-B) JSON oaiisibia Java 00beKTisIepiHe cepusiiay jKOHE CepHsaaH
MIBIFapy YIIH (QYHKIIMOHATABUIBIKTE KAMTaMAaChI3 €TEe/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 kosnmaHOamapbIHAarbl KayilcCi3miK TarchlpMaaapblH CTaHAapTTay
XKoHe eHuineTy yuiH APL

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

- JavaServer Faces (JSF) cepBep karplHIa mMmaiinananymbsl WHTEPOENUCIH Kacay
MYMKIHJIT1H Oepei.

byn xone Gacka na API unTepdeiicrepi ic xy3inae Java EE nen aranatblH HoOpceH1
Kypaiinel. Tarel Oip Spring TexHONMOTHUsACH Java Be0-93ipiey opTachlHIa TaHbIMAll €KeHIH aTarl
oTkeH xoH. Spring Framework Java EE Geuiri emec »oHe oHbI Java BeO-KOCHIMINIATApbIH KYPYyFa
Oanama Tocl peTiH/e maigjananyFa 601a bl

Java EE-nig nmamy TapuxsiHa TOKTamateiH Ooncak, Java EE-aig Oacraymbicer 1998
KBUIIBIH MaMbIpbIHaa 6actanrad JPE xko6ackl 60111, Ant 1999 Kbl )KeNTOKCaHa CepBIETTED,
JSP, EJB, JMS cuskrel komnoHeHTrepAl OipiktipeTiH 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
arpIMIarel HYcKachl - Java EE 8 2017 skpUtbIH KbIpKYHETiH e MIBIFapbIIIbL.

2017 xwutel aTdOpMaHBIH AaMybIHIa kKaHa ke3eH Oonnbl: 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 bproccensae Eclipse Foundation yiibimpacTeipran
xymbic TOObI Jakarta EE 10 mmardopMachiHbIH MIBIFapeUIBIMBIH Kapusutanbl. 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 yuin 6i3re a3ipiey opracsl Hemece IDE kaxer. Kocinopeasiy 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 OTe KeH TapaJiFaH.

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

Conpaii-ak, Apache Tomcat opHaTy kepek Oomaapl. Tomcat — OyJ1 cepBieTTEpIiH BEO-
KoHTelHepi xoHe JSP, Servlets xxone 1.0. cusaktel Java EE TexHOIOTUSUIIapBIHBIH 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 KETKUIIKTI apXUB TYPIHAEC HEMECe OPHATYIIBI PETIH/IC.

Tomcat >xyMbIC icTem TypraHbiHA Ke3 >keTkizemiz. Oun ymriH http://localhost:8081
aapeciuzeri Opaysep *oJbIHa XKYyTiHeHik. Erep 6apibik Tomcat OpHATBUIBIT, 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 MmeH Oymanap/ sl Taba anacel3 (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(HUTypalHUsSHbIH HET13r1 O6JIiriH aHbIKTalThIH server.xml ¢aiinbl 60161 TaObUIaIb.

- logs 6ymacsl: tor-gaitngapapl cakTayra apHalIFaH d/IenKi Oyma.
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- webapps Oymachr: Kongan6a aiinmgapsl cakranaTeiH Oyma.
Ocpunaitiia,  Oapnblk  KonjmanOa — daiimmapel  webapps  OymacbiHa — (3-cyper)
opHanacTeIpeiIaibl. OpHAThUIFAaHHAH KeHiH OHAA OipHEeIe 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 Oymachl

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

Meicanel, webapps KaTaJlorbIiHAa test Jen arajaThlH jkaHa Oyma KypaWblK. Opi Kapai,
KATThI TUCKiJle cakTanFaH html Ky>kaTeIMbI3IbI test OymachiHa Kemipemis (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
OolibIHIIa KO JKeTKi3e anambl3. SIfHu, 6aceinaa localhost aapeci kepcerineni, cojjaH 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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Afita kery kepek, ROOT Oymaceinars! aiinnapra KaTblHaCy Ke3inae 0i3re Oyma aTblH
KepceTy kepek emec. Mpicaisl, index.htm ¢aiiasir ROOT 6ymacsina kemripeiiik. ComaH kKeliH 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 6ymaceina kemripinres index.htm caiiner

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 OipHelIe 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.
Coiikeciniue, Eclipse-Ti Tomcat-nien kanait OipikTipyre 0osaabl JereH cypak TybIHAaiabl. Ochl
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, cepBepl KOCY YIIH cinTeMeHi 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-CypeTTerineil TI3IMHEH CoHWKec ITyHKTTI Tabambl3 (HEeMece
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-
cyperrerineit Tomcat opHaTbulFaH Oymara KOJIbI KepceTy Kepek (0i3miH jkarmaiiga Oyl
«C:\Program Files\Apache Software Foundation\Tomcat 9.0" 6ymacsr)
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or

Tomcat Server

Specify the installation directory

MName:
Apache Tomcat v3.0

Tomcat installation directory:

C:\Program Files (x36)\Apache Software Foundation\Tomcat 9.0

apache-tomcat-2 .65 | Download and Insta
JRE:

Waorkbench default JRE ~|[ installed JREs.. |

Cypert 10. Tomcat opHaTbuFan OymMaHbl TaHAAY

Konner 6eprennen keiiin Finish 6areipmacein 6acambi3. Erep 6opi myphic opbiHIaICa,
Eclipse Apache Tomcat-nien Oipikripineni. Tuiciniue, 0i3 KOHTelHepai Oackapa amaMbi3, aTan
aiiTkanza, oHbl Tikenen Eclipse apkputbl icke Kocsll (11-cyper), opHara agambi3.

[N cmcatvServenatiocalnostllStarted Sy nento

Pt ] [ Restart the server (Ctrl=Alt+R)
[yt the sample

- What's New
port existing projects
Import existing projects o @ Find out what is ne

Cyper 11. Apache Tomcat-TbI icke Kocy
byn makanmama BeO-KOChIMINIa KypyFa apHairaH rmiaTdopManapibl Kanaid mainaiaHy
KepekTirin kepcertik. biz Java EE-niH mamy TapuxsiHa ToKTanmblk, Eclipse-tiH Tomcat-en
MHTETPAIMACHIH KapacThIpABIK. bi3NiH MakanaMbl3 BeO-KOCBIMINA KypylIbUIapra a3 na Ooica
KOMET1H TUTI3eIl JEer€H OiIaMBbI3.
O9/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 JIJIsI CO3JIAHUS BEB-TIPUJIOKEHUI HA JAVA

Enenbepeenosa A.Y., Aouxenog E.

B cmamve cooepoicumcs ungopmayus o naamghopmax Java, HeoOX00umMwix O
paspabomxu ee6-npunodicenuil. To ecmov mvl cocpedomouunucy Ha naamgopme Java Enterprise
Edition, cpedax paspabomku Apache Tomcat u Eclipse Java.

Beb-npunoosicenue Java — smo nonv3osamenbckoe NPuiodcenie, OCHOBAHHOE HA NPUHYUNE
00CyIHCUBAHUS KAUEHMO8. B 6eb-npunodcenuu kiuenm e3aumooeticmayem ¢ 6eb-cepeepom uepes
8CcnomMo2amenbHole YMuiumbl.

KarouesBnle ciioBa: 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

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

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

Y

mathematics l l
Training in Free thinking,
communication and speak freely in public
collective action
|
¥
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 l.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/IEPIHIH UHTEJUIEKTY AJLbI
KABUIETIH AMKBIHIAY ABIH AJIFBI IIAPTTAPEI

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

Maxanaoa 3amauyu Oinim Oepy mananmapuving, KOAMHbLIY —2JIeYMEeMmmIiK  JHCIHe
IKOHOMUKATILIK KAJCEeMMILIKmepine catl Jiceke MYJNeaHvl KAIbINMAacmslpy Oyeinei manoaevl
o3exmi macenenepoiy 0ipi. Cananvl 6inim bepy, scana macinoepoi izoey Ho2apuvl OKY OPbIHbIHbIY
anovlHa Kouvliean Hezizel makcamol. Bonawax mamemamuxa my2animoepiniy unmes1eKkmyanovl
Kabinemin auKblHOAyOblY Al&bl WaApmmapvbii Kapacmulpbln Maioay iHcypeizy.

Mamemamuransix, GLIMOI MOTbIK, CANAIbL HcIHe MUIMOI U2ePYOIH KAXCemmnii uapmvl 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 MAameMamuKkaivbl 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, mamemamuxanslx Kabinem, maianm, OapblHObLIbIK,
KocHemusemi, UHOYKmuemi, 0e0yKmuemi.

HNPEAINOCBIJIKHM U1 OIPEAEJIEHUAA HHTEJUVIEKTYAJIBHBIX
CIHOCOBHOCTEU bYAYIIUX YUUTEJIEU MATEMATHKH

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

B cmamwe paccvampusaemces ghopmuposariie iuuHOCMIL 8 COOMBEMCMBUL C COBPEMEHHBIMU 00PA306a-
METbHBIMU IPEDOBAHUAMY, COYUATLHLIMU U IKOHOMUHECKUMY nompeOHocmamu oowecmea. Kauecmeennoe
00paso6anue, NOUCK HOBLIX NOOXOO0B-OCHOBHAS Yellb, NOCMARTICHHAs nepeo 8y3oM. I [posecniu ananus ¢ paccviom-
PeHueM NPeonoCbLIOK ONpPeOeeHUs. UHMETIEKIMY IbHLIX CNOCOOHOCELL OYOVUUX YHUMETCU MAMEMAMUKU.

Bvicmynaem neob6xo0umvim yciosuem noaIHOYEHHO20, KA4eCmEeHHO20 U IPhexmusHozo
VCBOCHUSL MAMEMAMUYEeCKUX 3HAHULL, MeM CAMbIM ONpeoeisis OPUeHMAYUI TUYHOCMU YUaue2ocs
Ha NO3HABAMENbHLIUL npeomMem U e20 Y4eOHO - NO3HABAMENbHYIO AKMUBHOCMbL U
npogheccuoHanbHylo  opueHmayuilo;, ¢ Opy2ol  CMOPOHbL,  pA3sUmMuUe  MAMmeMamuyecKux
cnocobnocmel 00y4AOWUXCS CMPOUMCSL C Y4emOM KOHKPEMHBIX NCUXO0N020-Ne0az02udeckux u
MEMOOUUeCKUX YCI08Ull, KOMOopble 8bICMYNAIOM He0OX00UMbIMU (PAKMOPAMU, HANPAGIEHHbIMU
Ha pazeumue Mamemamuyeckux cnocoonocmeli 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 MABAMObIK KYHOBLIbIZLIH apmmulpy e3ekmi Oazeimmapovly 0ipi bonvin  mabviiadvl. 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 Hamuoiceci 6otbiHua
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. Anmuoxcuoanmmap 1 ece ocmi, C 0apymeni 1,3 ece ecmi, kanvyuii 1,1 ece,
maenuti 1,2 ece, kamiu 1 ece ecmi. Llenuaxus depmiver ayblpamvii adam KyHOEMKMI mamMakmanyod
2IIOMEHCI3 HAHObL KOOAH2AH HCAB0ALOa A0AM AR3ACHIHbIY MAYIIKMIK Kaxcemminiciniy A 0apymeHiniy 8%,
C Oapymeniniy 1,62%, E Oopymeniniy 22%, ramyuuidiy 5,4%, macnuioiy 3,54%, wamuwioiy 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 caHbipayKynaKkmapsbl 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: omomenciz Hawn, yenuaxus, magamovlK KYHOBLIbIRbL, OUONOUSLILIK
KYHOBLIbLK, MUKPOOUONOGUANILIK KOPCEMKIiumep

O3IpJIeHIN KaTKaH a3bIK-TYJIIK TEXHOJOTHSCHl €H alJbIMEH a3bIK-TYJIIK KayllCi3ZiriHe
OarbITTaybl KepeK, COHbIMEH KaTap TYTHIHYLIBUIBIK CHIATTaMallapbl, €H aJJbIMEH TaraM[bIK
KOHE OMOJIOTHSUTBIK KYHJBUIBIKTAphl 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; a3bIK-TYJIK MIMKI3aThl 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 HayOalixaHaylapAblH HETi3r1 MIHAETI Y3MIKCI3 OHJIpIC KOHE
XaJIBIKTBIH OapJIbIK TONTAPBIH a3bIK OHIMJEPMEH YaKbIThUIbI KAMTaMacChl3 €Ty OOJIBIN TaObLIaIHI,
ONApABIH  camachl OPTaHOJENTHUKAIBIK, (DU3UKATBIK-XUMHSIIBIK ~ KaCHETTepi, TaraMJIbIK
KYH/IBUTBIFBI, KayITCi3/iri koHe Oarachl OOMBIHINA TYTHIHYIIBUIAPBIH CYPaHBICTAPbIH OapbIHIIIA
KaHaraTTaHbIpaThIH 00y Kepek. HyTpuiimonorrap Kasipri ajaMHbIH eMip CYpy JKaraaiaapbIHbIH
KBUIIAM  ©3repyiHe, €71 XaJIKbIHBIH JICHCAYJIBIFBIHBIH TOMEHJCyiHe OalJaHbICTBI TaMmak
OHIMIEPIHIH (UBHOJOTUSAIBIK KACHETTEpIHE epeKine Tanantap Kosael. Omap, €H ajIbIMeH,
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 CalbICTBIPMAibl TYpJE TOMEH CHMaTTaMallapblHa: JoMi, XOLI Hicl, KYPbUIBIMBI,
TaFaMJIbIK KYH/IbUIBIFbIHA OaliIaHBICThI arylOTEH JUETAChIH YCTaHATHIH aJaMaap >kui enemeii [3].
['moTeHci3 eHIMACPIHIH TEXHOJOTUSIIBIK JKOHE OPraHOJCNTHUKAIBIK KACHETTEpIHIH Halapiaybl
KypaMbIH/1a 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 KACHETTEPHIiH Kb
HallapjaaHyblHa aibil Kenemi [6]. COHABIKTaH a3bIK-TYJIIK HApbIFBl OCHI JIUETAHBIH TaFaMIIbIK
KYHJIBUTBIFBIH apTTHIPATHIH OPTYPIIl TAOUFU TaraMIap MEH WHTPEUESHTTEP I YCHIHABI.

Kepin oTeipraHbIMBI3Iaii, TIOTEHCI3 HAH OHIMJIEPIH JaMbITyFa CYPaHBIC apThIN KeJel.
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 owcone onrapovl  maixviiay. JKYpri3iireH 3eprreysepiiH
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
JKOFApBLJIATAThIH aJIMa TAJIIBIFBI MEH JKOJDKEIIKEH KAaOBIFbl KOJJAHBULIBL. 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 KOCMAChIHIAFbl ajMa TAIIBIFBI MCH JKOJDKEIKEH KAOBIFBIHBIH OHTAMIIBI
memmepi 3% sxoHe 5% KypaWThIHBI aHBIKTAIIBI. Penentypamarbl KOMIIOHEHTTED TapasbiFa
OIIIeHIN, OIPTEeKTI KaMmblp KOHCHCTEHLHUACH Ooiranfra naediH wuieHai. Kamblp xetingipy
mkageiaaa 35-40°C TemnepaTypana sxoHe ayaHblH /5-80% canblcThpMalbl bUIFaIAbUIbIKTA 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
OMOJOTUSUTBIK KYHBUIBIFBI aHBIKTAIBI, 3€PTTEY HOTHXKeEC | -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 apHajfaH  3epTTey
JKYMBICTAPBIHBIH HOTHIKEC1 OOMBIHINA HaH aKybI3bIH 3,96 %, MaiasiH 29,6 %, kemipcyasiH 11%
TOYJNIKTIK KQKETTUIIrH KaMTamachl3 eTell. bakpiiay MeH | HycKaHbl canbIcThIpFaHia akybi3 1 ece
ecTi, maii 1,5 ece Temenei, kemipcy 1,3 ece ocTi, HAHHBIH KYJIIUTIT1 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 KaMTamachl3 erei. bakpuiay MeH | HYCKaHBI CalbICThIPFaHa 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
JKacalJipl, HOTHXKeCi 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 3eprreyiepaiH HOTHKECIHIE Tyci OipKenki, OCTiHIH TyCl allbIK >KachbLl,
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 TJIIOTEHCI3 HAaH aJaMFa arylfoTeH 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 KayilCi3liK KOpCEeTKIITepl aHBIKTAJIbII, OJap/blH
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'JIIOTEHOBOTI'O XJIEBA, OBOT'AIIEHHOI'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 KPAXMAan U pucosas myka. llosviuenue nuuyegoti yeHHocmu
be32nomeH06020 NPoOyKma nymem 000aGIeHUs. 8 peyenmypy pacmumenbHblx 000A80K AGIAEMCsl
OOHUM U3 GKMYAIbHbIX HAnpasneHuti. [[is 3mo2o Mbl UCNONL308ANU KYKVPY3HVIO MYKY, HOPOULOK
Kpanuebwl, sI07104HYI0 KIemyamKy, weayxy noOOPOICHUKA 8 Kauecmee pacmumebHulx 000aeok. B smou
cmamue onpeoeliena nuugesas U OUOI02UYecKas YeHHOCMb, a Makice 6e30NACHOCMb 6e32H0MEeH0BbIX
x1e600ynounvix uzdemui. Ilo pezyrbmamam NpoOBEOEHHbIX UCCIE008AHULL NO CPABHEHUI) C
KoumponeHoim u 1 eapuanmom Oenok yeenuuuincs 6 1 pas, owcup cHusuica 6 1,5 pasa, yeneeoowvl
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 dHmMoponamuel 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 nposedeHus uccie008aHull Kawecmesa u
bezonacHocmu 6e32110MmeH068020 Xeba He OOHAPYICEHO MSANCENbIX MEMAIos, OaKkmepull, 2pUdKo8
nieceHu, npeocmasisiowux ONAcHOCMb OISl JHCUSHU Yelo8eKd, MO ecmb VYCMAHOGLEHO, YmoO OHU
coomeemcmesylom mpeoosanusimM. B pezynomame nonyuunca npooykm 6blcOKO20 Kauecmed, Xopouieu
nuwesoti yeHHocmoio. Iloosmomy eHeOpeHue 6 NPou3BOOCHBO HOB020 8UOA DE32IOMEH08020 X1eba
HO3BOUM PACUUPUMb ACCOPMUMENRN DE32TTIOMEHOBbIX NPOOYKIMOE OJisl 00t DONeIOUUX YeTUaKUell.

KuioueBble ci10Ba: 6e3eniomenosulil Xeob, yenuaxkus, nuyesas YeHHOCmb, 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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UDC 663.31
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 XI1X-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
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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
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Figures 5 and 6 show changes in the acidity and concentration of ethyl alcohol during
fermentation.

X 0,24
. 0,23
oy 122
g .21
0,19
_(I'D) [I.,]. /
2 '{!{-(J
< X
Q:& % Pi‘ /
12
0,11 — )]
0.1 ‘
1 3 5 7
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 M02 in a dosage of 0.2 ml per 1
liter of wort.
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CUApP 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 6wnimi 262,8 mbly mMOHHAHBL KYpaovl, 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 6CEMIH COPMMApPObIH ANMA A2AUUMAPbLHBIY JHCeMicmepiH
6HOEY Kapacmulpsliadvl. Ay0anOAcmulpvlizaH almMd COPMMApPLIHLIY, CUOp OHOIpIciHe
AHCAPAMODBLIBIEBL MYPATbl 3epmmeynep ic dcy3inoe xHcox. COHObIKMAH ANMAHbBLY JHCepinikmi
COpmMmMapvlHa He2i30eN2eH aiMa wapan Mamepuaivli any mMexHON02UACHIH d3ipiaey
NpaKmuKkaivlk Mmayvizea ue. 3epmmeyoiy Oacmankvl KezeHoepinoe alMaHbly Guuxa-
XUMUATBLIK — KopcemKiuimepi — aHblKmanodvl. Kammsl  3ammapovly — KOHYEHMpayuscyl,
KblUUKLLIObIZbl, MAHUHOEPOIH Meéauepi, COHOAU-aK aiMaHbly 2p MYpPIHEH WbIPbIHHbIH
wbiebimbl manoanovl. Cuop 0atiblHOAy Yulin OBmMauavl copm Kocnaiapsvl mayoanovl. 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 apHnanzam Kocnauviy He2isi peminde I pywoska Bepnenckas 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 scacay, anma bpenou, cudp sxcacay, arma

WCIMOJb30BAHUE SIBJIOK, TIPOU3PACTAIOIIUX B AJIMATHHCKOW
OBJIACTH J1JI51 MTPOU3BOJCTBA CUJPA

Hwankoea T.C., baszumosa M.M.

B nocneonue mnecxkonveko nem 6 Pecnybnuxke Kazaxcman axmueHo HApawueaemcs
npouszeoocmeo sonok. Tax 6 2021 200y ypoowcati a610k cocmasun 262,8 mvic. MOHH, CPeOHss
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,
8edb OaneKko He 8ecb ypodicail yoaemcs ynompedums 8 ceedcem 6ude. B Oanmoti pabome
paccmampueaemcs. nepepadomrka nio0o8 SONOHb COPMOS, NPOUPACMAIOWUX HA MepPUmopuu
Anmamunckou obnacmu, 0ns npouzeoocmea cuopa. Hccnedosanuii no npueooHocmu O
npouU3600Cmea cuopa paloHUPOBAHHLIX COPMO8 AONOK npakmudecku Hem. Tlosmomy pazpabomka
MEXHONO2UU NONYYEHUs AONOUYHO20 BUHOMAMEPUANA HA OCHOBE MECHHLIX COPMO8 ADIOK umeen
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. Bvliu nooobpansi
ONMUMATILHbIE COPMOCMECU Ol npueomosiienus cuopa. Hccneoosana ounamuka coOparxcusanus
CyXux eewjecms, a maxdce UMEHeHUs KUCIOMHOCMU U KOHYEHMpPAayuu dSMmuiloe020 CHUPMA.
Vemanosnena 3asucumocms 6KyCco-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
ucnonwsosamuv 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 6onrawar Quzuka my2animiniy mMamemamuxanivlk Oilim bepy macenenepi
K038an10vbl. DU3UKATBIK NIHOEP JHCIHEe MamemMamurxa OOUbIHUA IHCYMbIC 0A20apaamMaiapblit
3epmmey Hamudcenepi Kenmipineen. Duzuka MYaniMIHIH MAMEMAMUKAnIbIK OalblHObIZbIHbLIY
MA3MYHbIH Mayoay npuHyunmepi OOUbIHWA YChIHbICMAp Oepinoi.

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

MexrenTeri 6u1iM OepyaAl KaHFBIPTY >KOFaphl OUTIMHIH alblHA XKaHa MiHAeTTep, OuTiM
OakanaBpiapbl MEH MarkuCTPIICPiH JaspiayFra skaHa Tajantap Kosasl. Onap/sl gaspiiayablH KaHa
MIHJETTepl OLTIM amylbUIapIbIH JACHICHIIIK XKoHe OSHIHAIK capaiay/bl iCKe achlpy cajachlHIa
KoCiOM KY3BIPETTUTIKTEPIH KaJbIITACTBIPY, WHTETPALMSUIAHFAH JKOHE ODJIEKTHUBTI KypCTapabl
OKBITY, KaHa IEJaroruKaiblK OHE aKMapaTThIK TEXHOJOTHSUIAPAbI, OKBITYIbIH TEXHUKAIIBIK
KypaJJlapblH Naiiganany OoJbi Tadbutazpl. bixiM 6epyai JaMBITYIbIH Ka3ipri Ke3eH1 OKBITYABIH
JKaHa SIICTEPIMEH KOHE TEXHOJOTUSIAPbIMEH KapylaHFaH MYFaJiMHIH KociOH, acipece MoHIK,
JANBIHIBIFBIHA KOFAPBI TAJIANTap Kosiibl. OChIFaH OailIaHBICTHI OOIaMIaK MyFAIIMICPIIH TOHTIK
JAspIBIFBIHBIH KAl OpTa OHE JKOFaphl KOCINTIK OumiM Oepyai pedopmanayablH Kasipri
KE3CHIHIH MIHJICTTEPIHE COMKECTITIH KAMTaMachI3 €Ty KaXKeT.

binim Gepyneri e3repictep OapibIK OKY MOHJEpiHE, COHBIH ilIiHAE (U3MKAHBI OKBITYFa
acep erti. PusMKa Kypchl, Oip KaFblHaH, apHalbl OKY MOHAEPIH OKyFa KaXeTTi 1preii OUTIMHIH
JKOFaphI JIEHT€iiH KaMTaMachI3 €Tyl KepeK, eKiHIII JKaFbIHaH, 13TUICHAIPY/IiH, alllbIKTHIKTHIH jKaHa
TajanTapblHa COHKeC Kelyl jKoHEe TakipuOere OaraapiaHybl KaxeT. MyFaiM TyJiFara eMipiHiH
Ke3-KeJIreH Ke3€HIHJe KaKeTT1 JACHrel MeH TepeHIIKTe OUTIM alyFa MYMKIHAIK Oepyre naiblH
JKOHE KaOL1eTTi 00JTyhl KepekK.

bonamak ¢u3uka MyFamiMiHIH KOCIOM JKOHE TOHJIK  JalBIHABIFBIHAA  OHBIH
MaTEeMATHKAIBIK JAUBIHIBIFBl €pEKIe OpPhIH ayansl. DU3MKa MYFATIMIHIH MaTeMaTHKATBIK
JMANBIHIBIFBIHBIH ~ MaHBI3JBUIBIFBl  JKbUT CalblH MeKTenTeri OiniM  Oepyai  mpoduibaeyi
KYIIEUTyTe, )KapaThlIbICTaHy MOHAEPIH OKBITY/IbI 13TrUIEHAIpYTe OaillaHbICThI apThIIN KeNel.

Matematukanblk amnmapar Qu3ukara (U3MKANBIK MPOLECTEp MEH KYObUIBICTapbl
CUIIATTAWTBIH TN peTiHae Kaxer. On  Qusukanblk 3epTrey oaicTepiHid Oipi. Pdusmka
cabakTapblH/Ia MaTeMaTUKAaHBIH pOJIH acklpa Oaramay MyMKiH emec. Erep okymibuiap
MaTeMaTHUKaJIBIK almapaTThl KOJIJIAaHYAbl YipeHOece, OH/a oJiap TINTI KapamalbiM (U3HKAIBIK
ecenTi mieme anmMmaiiiapl. MaTemaTHKaHbl OUTy HETi3iHIE ecCenTey >KOHE eJIIey Aarablaapbl
KaJIbINTacaabl, JIOTHKAIBIK OWIay, KYHACTIKTI OMIpIiH OOJIBIN JKaTKaH MpOLecTepiH
MaTeMaTHKAJIBIK MOJIEIbICY KaOileTi JaMHIbI.

Mpicansbl, *annbl GU3MKaHBIH HET13T1 O0esiMIepiH (MeXaHuKa, MOJeKyIalblK (u3uKa,
AIEKTPOMArHeTU3M, OMNTHKA) 3epTTey KE3iHJIe BEKTOpJiap >KOHE OJlapFa amaijiap KOJJIaHy,
KOOpAMHATTAp 9Jici, TYbIHABI, GYHKUMSA, (yHKOusgap rpapukTepi, Typa KOHE Kepl
OPOMOPLUMOHAIAB TOYEJAUIK, TEHJAEYJIep MEH TEHCI3AIKTep CHUSAKTBl TaKbIpbIITapIbl Oi1y
kaxer. CoHmaii-ak, MeXaHHWKa MEH TEOMETPHUSUIBIK ONTHKA €CeNTepiH IIenIye
YUIOYPHIIITAPABIH ~ YKCACTBIFBI  MEH OYpBINTapABbIH TEHMAITI Typaabl TeOMETPHUSIIBIK
TeopeMajapAbl ecTe caKTay MaHbI3/bl.

«Duszukay, «dusuka xoHe mHPopMmarukay, «Du3nuka xkoHe MaremMaTukay, «Duzuka
KOHE acTpoHOMHs» OuriM Oepy Oarmapimamanapbl OOWBIHIIA OKHTBIH CTYJICHTTEP >KAJITBI
¢u3MKa MOHJEPiH FaHa eMec, TCOPUSIBIK (PM3MKAaHbIH HEri3ri 6exiMIepiH, cCOHaai-aK pu3nka
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OOMBIHINIA apHAIBI KypCcTapbl 1a OKUAbL. Erep sxanmnel Gpu3uka NoHAEPiH OKY YIIiH JIeMEeHTap
MaTeMaTHKaHbl 011y )KETKIJIIKTI 00Jica, OH/Ia TEOPHUSIIBIK (U3UKAHBIH O06JIMAEPIH 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
MYFAIIMIEPIHIH MaTeMaTUKaJIbIK JAibIHABIFBI JKEKE MAaTeMATHKAIBIK IOHAEPAl: dJIeMEeHTap
MareMaTuKa, MaTeMaTHKAIBIK Talay, anreOpa >kKoHe reomeTpusi, TudepeHIranIbK TeHIeyaep
TEOPHSACHI, BIKTUMAJIJIBIK TEOPUSICHI KOHE MaTeMaTHKAJIbIK CTaTUCTHUKA ITOHEPIH OKY/bI KAMThICa, Ka3ip
KOFapbl MaTeMaTUKaHbI OKYFa KeJeMi 5 KpeauT Oip FaHa IoH OetiHei.

bomamak ¢usuka myranimaepine apHanraH <«Korapbl MaremMartwka» OKYy NOHIHIH
Ma3MyHbIHA KeJeci TaKbIPBIITap KIPreH: MaTpulanap, ChI3BIKTBIK TEHACYJIep XKyieci,
BEKTOpJIap MEH OJlapFa aMajiap KoJJaHy, Ty3eylep *KoHe OJapJblH Kallbl TeHAEYl, eKIHI1
pPEeTTi CBI3BIKTAp, (PYHKIUSHBIH TYBIHABICH, (DYHKIHUSHBIH TpadUKTEpiH cay, alJlFalIKbl
GyHKLHMS, aHBIKTAJIMaraH >KOHE aHBIKTAJIFaH HUHTErpajaap, Ken aiHbIMaiabl (QYHKLHUA,
KOMILJIEKC caHzgap, Karapmap. IloHHIH OKy Oarmapiamachl e3apa OailIaHBICTBI €MeC JKOHE
TOJIBIK €EMeC OKY MaTepUallbIHbIH OipIiKTEPiHIH PECMHU >KUBIHTHIFBI OOJIBIN KopiHeai. MbIcaisl,
®dypre KaTapiapsl, KUCHIK CHI3BIKTHI XKOHE OCTTIK MHTETpaIap, BEKTOPIBIK HKOHE TEH30PJIBIK
Tanaay Herizuepi, nuddepeHnanabK TeHIeyIep KOK.

Conrpl Ke3Jeplle MaTeMaTUKaJarbl OKYy OarJapiiaMalapblHBIH —Ma3MYHBIH]IAFbI
OJIKBUIBIKTAPIbIH OPHBIH TOJITHIPY YIIIH (PU3MKaHBI OKBITY/a «©31HE-031 KbI3MET KepCeTy»
ypaici Oafikana 6actaapl. U3MKANBIK MOHAEP/l OKBITY OapbhIChIHAA (U3MKA MYFATIMACPiHIH
e371epl TOHHIH TaKbIPBIITAPBIH HIepyre KakeTTI MaTeMaTUKaHBIH KehOip MacenenepiH
3epTTeyni eHrizeni. Mpicanbl, TEOPUSUIBIK MEXaHHUKAHBI 3€pTTEY Ke3iHJe TEH30p YFBIMBIHA
KYTIHY KaKeTTIUIIr TybIHIAWIbl. DJIEKTPOJUHAMUKAHBI OKBITKAHJA KHUCBIK CBI3BIKTBI KOHE
OeTTIK MHTerpajiapipl miemy Oi1y KaxeT. OpuHE, (U3MKA MOHIHIH MYFalliMl CYpPaKThIH
(dbopManb/Ibl JKaFbIH CTYICHTTEpIe KeTKi3e 1, O1paK >KeTKUTIKTI yaKbIThl 0ap MaTeMaTHK MaMaH
FaHa OCBI MOCEJICHI TEPEHIPEK KOHE TOJBIK TYCIHYTre MYMKIHJIIK Oepe aiaabl.

du3MKTEepre apHaJIFaH )KOFapbl MaTeMaTHKa OOMbIHIIA OKY OaF1apiaMachlHbIH Ma3MYHBIH
3epTTey JKOFapbhl MaTeMaTHKa KYpPCHIHBIH Ma3MYHbl MEH OKBITY 9JICTEpIHIH CTYIEHTTEepIiH
MaMaH/JaHy epeKIIENIKTepiHe OHTaWIbl COMKECTITIHIH >KOKTBIFBIH KOpCEeTTi. MaTeMaTuKaHbl
OKBITYIbIH (POpMalibJbI-IOTUKAIBIK CTUI1 Oalikananpl. XKorapsl MaTeMaTHKa KypChl, ©KIHIIIKE
opaii, (PM3MKAHBIH KAKETTITIKTEPIHEH MYJJIEM aKbIpaTbUIFaH — MaTepHUajibl TaHAay OOMbIHIIA
71a, OHBI TYCIHJIIPY, €CeTTep MIBbIFapy KOHE JIaFIblIap/Ibl JaMBITY OOWBIHINA Ja.

MaremarukaHbl OKyFa O6JIIHTeH caFraTTap/bIH KbICKapyhl, Oonamiak (Gu3nka MyFatiMIepiHiH
MaTeMaTUKAIbIK JaibIHIbFBIHBIH Ma3MYHbIH TaHJIAy/bIH HETI3/IeJIreH NPUHLUITEPIHIH OoIMaysbl,
OpHHE, OJIap/IbIH MOH/IIK JalibIHABIFBIHBIH CallaChIHA TEPIC CEp €Tyl MyMKIH.

OkpITy ToxXipubeci pU3MKaIBIK ecenTepi Menrye TybIHIAHThIH KUbIHIBIKTap KebiHece
(GYHKIMOHAIABIK TOYSIUTIKTEP/l TalAay, MaTEMATUKAIBIK TeHSYIEPAl KypacThIPY KoHE ey
JaFAbUIaPbIHBIH O0JIMaybIMEH, anreOpaliblK TYPIACHIIPYJIEp MEH FeOMETPHUSUIIBIK TYPFbI3yIapabl
KYpri3e aiMaybIMeH OalaHbICThl €KEHIH KOpPCeTe/Il.

Conpaii-ak, (QU3MKaJIBIK ecenTepli UIely MpoLeciHAe CTyAeHTTepae, TaxKipude
KOPCETKEH/IeH, MaTeMaTHUKAIbIK OLTIM MEH IaFabuIlapibsl jKaHa JKarJaijapra aybICTRIPYMEH
OaiiiaHpICThl OipKaTap KUBIHIABIKTAD TYBIHAAWTBIHBIH aTal ©TKeH *eH. EH KapamaifbiM MbIcall.
dusnKaNbIK ecenTepl Menye XpUIAaMIbIK, YAy, TeMIeparypa koHe o3 Oenriiepi 6ap 6acka
¢bu3uKanbIK maManap i3feniHeTiH (QyHKOUsIap peTiHae KapacTbipbuiafbl. COHBIMEH, €cemTi
uibiFapy 6apbichiHaa pu3uKaIbiK hopmynanapra Kelry Ke3iHae CTyIeHTTepre Oenrici3 MaMaHbl X
(uxc) apkpuibl Oenriney oneTi kenmepri kenrtipeni. bynm jkorapsl mareMaTHka MeH (U3HKa
KypPCTapbIHBIH XKETKUTIKCI3 HHTETpAIUsIChIHA OAalIaHBICTHI.

Bonamak ¢usnka MyramiMIepiHIH MaTeMaTHKaIbIK OutiM  Oepy JKyHeciHZeri ochl
Mocenenepal  Menry  yirH, Oi3MiH  OWbIMBI3IIA, (U3MKA MYFATIMIHIH —~ MaTeMaTHKAJIBIK
JAWBIHIBIFBIHBIH Ma3MYHBIH TaHIAYABIH KeJIecl HeTi3ri MPpUHIUNTEPIH YChIHYFa Oonaabl. bomamak
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¢u3MKa MyFaiMepi YIIIiH OKBITBUIATHIH KOFapbl MAaTEMAaTHKA KYpChl MA3MYHBI KaFbIHAH J1a, OKBITY
onictepi OOMBIHIIA J1a KIIACCUKANIBIK YHUBEPCUTETTIH JKapaThUILICTAaHy-MaTeMAaTHKAJIBIK OaFbITTaFbI
OiniM Oepy OarmapiiaMmaliapbl YIIiH OKBITBUIATBIH KOFAphl MaTeMaTHKa KypChIHAH e3rerie O0ybl
Kepek. MaTtemMaTuKaibIK OLTiM JICHreil OOBEKTHUBTI KAKETTUIKTI, MEKTEH TICH YHUBEPCHTET
OLTIMIHIH €a0aKTACTLIFBIH, KAJIBIITACKAH MAaTEMATHUKAIBIK OILIIMHIH JIOTHKAIBIK TOJIBIKTHIFBIH,
MaTeMaTUKAIBIK 00bEKTIIIEPMEH )KYMBIC ICTeY aFAbUIAPbIH KaJBbIITACTHIPY IBIH TYPAKTHLUIBIFBI MCH
OEpIKTIriH KaHaFaTTaHBIPYBI KEPEK.

bi3 maremarumka >xoHe (U3MKANBIK IMOHAEpP OOWBIHINA KYMBIC OarmapiamMaliapbiH
3epTTeAiK. 3epTTey HOTHKENepl TEOPUSIIBIK (QU3NKa MOHACPiHIAE MaTeMaTHKa €H Kol
KOJIaIaHBUIATBIHBIH KOpceTTi. bornamak ¢usnka mMyramiMIepiH naspiay OarmapiamMachiHBIH
KYPBUIBIMBIH, Kbl JKOHE TEOPHSUIBIK (U3MKa NOHAEPIHIH OKy OaraapiamManapblHbIH
Ma3MYHBIH 3epTTey (u3uKa Myramimjaepine apHanraH JKorapel MaTeMaTHKa KYpPCHIHBIH
OarmapiaMachl Kejeci Heri3ri OemiMaep/i KaMTybl Kepek Jen 0omkayra MYMKIHIIK Oepei:

- MaTteMaTHKaJIbIK Tajjiay;

- CBIBBIKTHIK aredpa )KoHE aHATMTHKAIIBIK T€OMETPHS,

- blkTUManIbIKTap TEOPUSACHI KOHE MATEMATHKAIIBIK CTATHCTUKA;

- MuddepeHnmanapik TeHACYIEp.

3eprrey HoTmkeciHae Teopusuiblk (usuka mMeH JKorapel MaremaTHKa TapayiapbIHBIH
OailyIaHBICHI AHBIKTANIBI. |-l KecTele MbIcal peTiHae TeopusuIblK MeXaHukKa MeH JKorapbl
MaTeMaTHKaHbIH ITOHAPAJIBIK OaliJIaHBICHl KOPCETIJITEH.

Kecre 1
Teopusiiibik MexaHnka MeH 7Korapbl MaTeMATHKAHBIH NIHAPAJIBIK 0ailJIaHbICHI
Ne KiaccnkanbIKk MeXaHMKAHBIH HeTi3ri Korapel maTemaTuka 0esimaepi
TaKbIPBINTAPbI MEH CYPaKTapbl < o
§ & =} = o
[5) a R =
s.|5 |52 |88 |2:
£zl @ S2 52|23
E | ¥ =2 | z& | EE
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= o < i
© =
1. MaTepusabIK HYKTe KHHEMATHKACHI + + +

KunemaTtukanbiH Herisri ece0i. HykTe KO3FaibIChIH
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 kuHeMaTuKachl KaTThl geHe + + +
KHHEMaTUKACHIHBIH ece0i. KaTTel AcHe Ko3ra-
JIBICBIHBIH TYpIiepi. KaTTel neneHiy inrepinmenti
Ko3FrajbIChl. KaTThI JeHEHIH aifHaIMaJIbl
KO3FaJIBICHl. BYpBLTY OYPBITIEI, OYPBIIITHIK
KBUTAMJIBIK, 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. KaHoHIbIK
Typrenaipyiaep. ['amunbToH- K00 TeHaeYi.

HykTe nMHAMIKACBIHBIH KAJIBI TEOpEeMAaIapbl
Ko3FasbICThIH ANHAMHUKAIIBIK CHIIATTaMalIaphl.
Hykre umnynsci. Hykre uMmynbcinin e3repici
Typalisl TeopeMa. HyKTeHiH UMIyibc MOMEHTI.
HyxTeniH nMITyTh¢ MOMEHTIHIH ©3repici Typasbl
Teopema. HyKTeHiH KHHETHKAIBIK SHEPTHSICHI.
HykTeHiH KMHETHKAIBIK SHEPTUSCHIHBIH e3repici
TypaJbl TeOpeMa.

Cakrauy 3anaap Kosransic nHTErpaigapsl.
DOHEprusHbIH caKTany 3aHbl. IMITyNChTiH cakTaty
3aHbl. IMITyJIbC MOMEHTIHIH CaKTalTy 3aHbI.
Cakrany 3aHIapAbIH KEHICTIK TIeH YaKbIT
CUMMETPHSICHIHBIH 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 neHe 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
TepOemnicTep. Ouietin Tepoernicrep. Epikci3
tepbemnictep. Tepbenicrepain auddepenuuanibik
TEHJeyepi, TepOeric 3aHIapshl.

11.

Epkin eMec syiieHiH AMHAMHKACHI

BaitmanpicTap x&oHE OJapIbIH KIacCU(PUKAIIHSICH.
Peaknus kymrepi. JanamOep npuHImIIi.
Buptyanas! opsin aysicTeipy. Mnean 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 CHIIATTaMaIaphbl.
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13. | KarThl JeHe IHHAMHKACHI + + + +
KatTel [eHeHIH KMHETUKAJIBIK dHEPrUsChl. MHepus
TeH30pbl. KarThl neHeHiH nMmyiasc MoMeHTi. KaTTer
JICHECHIH KO3FaJIbIC TEHACYJIEpi. DUnepaiy
JIMHAMHKAITBIK TCHICYI.

Temenne Oonamak Gpu3uKa MyFaTiMIepiH faspiay Ke3iHae )KoFapbl MaTeMaTHKa KypchlHa
KaKETTI MaTepuasibl TaHIayFa KOMEKTECETIH YIIIECTIpYy KecTecl OepiareH.

Kecte 2

Teopusabik puzukanarpl JKorapbl MAaTEMaTUKA TAKBIPINTAPLI

Ne TeopusbIK Teopusiiblk puzuka 6eriMaepiH MeHrepy YUIiH KasKeTTi KoFrapbl
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, BEKTOPIap XKoHE
oNlapra amaiap KoJJaHy, TeH30pJap, aHbIKTAYBIIITAp, Ka3bIKTHIKTAFbI
JKOHE KeHICTIKTET1 TY3Y CHI3BIK, EKiHIII PEeTTi KUCBIKTAp, OipiHIII JKoHE
eKiHIIi peTTi xkai nuddepeHnnaIibpK TeHIeYyIep TEOPHSICH
2. OnekTpoauHaMuka | BekTopiblk Tanaay, muddepeHIaNIbIK €CenTey, HHTCIPAIIbIK €CeITey,
xoHe ACT ecellik MHTerpajiap, KUChIK CBI3BIKTBI HHTETpalaap, OCTTiK HHTErpanaap,
TEH30PJIBIK, eCeNTey dIEMEHTTEpPi, KeHICTIKTET1 OeTTep MEH KHCHIKTap,
JupakTeig nenbra GyHKIHSICH, epOec TysIHABUTB () hepeHraIbK
teHeyaep, Pypoe Katapuapsl xxoHe Dypbe HHTErpaIIaphl
3. KBaHTTBIK HuddepeHnmanapik ecentey, HHTETPAIIBIK €CenTey, TEH30PIBIK ECENTeY
MeXaHHUKa 3JIEMEHTTEP], BEKTOPJIAp XKOHE OJIapFa aManjap KojlaHy, MaTpuaiap,
CBI3BIKTHIK OIlEpaTOpiap, MEHIIIKTI MOHJIEp MEH MEHIIIKTi QyHKIHUsIIAp,
aHBIKTAYBIIITAp, KaTapiap, Kem aifHpIMaisl QyHKIusap, JupakTsiy
JenbTa QyHKUMACH, epOec TybIHABUIE AU depeHnanabK TeHaeyep
TEOPHSICHI
4, CTaTHCTHUKAIIBIK bIkTUMaNIBIKTap TEOPUSICHIHBIH KOHE MATEMATUKAJIBIK CTATUCTUKA
¢du3nKa xoHe 3IIEMEHTTepi, meKTep, AuddepeHnaNabIK ecenTey, HHTETPaTIbIK
TEPMOIMHAMUKA ecernTey, aHbIKTaybIIITap, XKai jKoHe 1epOec TYBIHABLUIBI
nuddepeHInanIbIK TeHaeyiep, Dypbe Katapiapsl xkoHe Dypbe
WHTErpaIIaphl
5. Anpo xoHe Huddepenuumanaplk ecentey, HHTETPaIAbIK €CENTEY, TEH30PIIBIK ECENTeY
3JIEMEHTap 3IIEMEHTTEP], BEKTOPJIAp KOHE OJIapFa aManjap KojlaHy, MaTpuLajap,
OemmexTep CBI3BIKTHIK OIIEpaTOpiap, MEHIMIKTI MOHJIEp MEH MEHIIIKTI QyHKIUsIIAp,
TEOPHSICHI AHBIKTAYBIINTAP, KO alfHBIMAJIBI QYHKIHSIIAp

®duzuka MyraniMmaepiH Jaspiay OoibiHIIa OuaiM Oepy Oarnmapiamanapsl yinH JKorapbl
MaTeMaTHKa KYPCHIHBIH >KYMbIC OaFaapiiaMachlH 93ipjey Ke3iHae (U3MKa OKBITYIIBUIAPhI
€HT'13TeH JKOHE OKbIFaH apHailbl KypcTap/bl 1a ecKepy KakeT. MblIcanbl, KONTEreH KOrapbl OKY
opbIHAapbIHAa «MaTteMaTHKANIBIK (PU3KKa 9IiCTep1» CUSKTHI MHTETPATUBTI ITOH OKBIThLIA A6l OH/1a
OpICTIH MaTeMaTHKaJIbIK TEOPUSACHIHBIH HET13I1 TYCIHIKTEP1 MEH 9/1icTep1 kKoHe AepOec TybIHAbLIbI
QG epeHIaIbIK TEHACYIEp TEOPUACH TEOPHUSIIBIK (PU3UKaHbBIH (JEKTPOANHAMHUKA, KBAHTTHIK
MexaHuKa) OeJiMIEpiH OKBITyFa KaxkeTTi kejemzae OepinreH. «Mektenm-)KOO» xyiiecinaeri
MaTeMaTHKAIBIK O171iM Oepy Ma3MyHBIHBIH Ca0aKTaCThIFbI Typalibl YMBITIIAYBIMbI3 KEPEK.

DU3KKTIH MaTEeMaTUKAIBIK OUTIMIHIH Ma3MyHBI (DU3HMKaIBIK OLTIMHIH OJIApABIH MOHIH
KOpCeTY KaXETTUIriHe Ccolikec Kelyl Kepek, (DU3MKaJIbIK MBICATAAPMEH MaTeMaTHKaIbIK
VFBIMJIAP/IBl HAKTHUIAY MYMKIHJIT], HAaKThl (U3HKAIBIK MPOIECTEPl KapacThIpy apKbLIbI
MaTEeMaTHKAJIBIK YFBIMIAP/Ibl €HT13yT'€ MOTUBAIUS KaXKeT.
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CoHFBI yaKpITTa MaMaHIAPbI JAasipiiay MPOIECIHIE OKY IOH/IEp] IIeHOePIH IeT] HHTETPATHUBTI
OaiimanbicTapra ke0ipek keHU1 OeniHyae. OKy MoHAEpiH OBITHIPAHKBI 3€PTTEY OUTIM aTyIIbLIAP IBIH
CaHACBIHJA WIepuIeTiH OUTIMHIH, ICKepINIKTIH JXOHE JarAbLIapAblH Oejek OolyblHA Akl KeNeol.
Maremarrka MeH (DU3UKaHBIH WHTETPAIUACHIH JKY3€Te achIPYAbIH MaHbI3bI acTEeKTUIEpiHIH Oipi
CTYAEHTTEP/IH (PU3MKAHBIH KONJaHOAJbl €CENTepiH IIbFapy JaFAbUIaphIH KAIBIITACTBHIPY OOJIbIN
Tabbu1aabl. OKBITYIBIH OYJI 9ICIH KOJIZIAHY CTYIEHTTEpre a0CTPaKTLIl popMysanap MEH TeHICYIICPIiH
(MBHKABIK TIPOLIECTEP/IC HAKTHI ICKE aCATHIHBIH KOPYre 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 TaHAAYya OJap/IbIH KC10U OAFbITHIH €CKEPY KaXKET.

Beltinaix mHTErpanus XoHE KoigaHOanbl Oarmap KaruOaThIH KaMTaMachl3 €Ty YIIiH
XKorapsl MaremaTuka OOIBIHIIA NPAKTHKAIBIK cabakrapaa KojaaHOanbl ecenTep/l IIelry,
COHIaii-aKk OuriM Oepy OarmapiamaliapFa MaTeMaTHKAMEH WHTETPAlMsIaHFaH (PU3UKAIIBIK
KypcTapabl 93ipiiey JKOHE eHridy KaxkeT. Meicanbl, «MaTemaTukanblK (u3nKa omicTepin,
«TeopusplK (prU3MKaarel BEKTOPIBIK Tannay» skoHe T.0. KommanOanbl ecenTepai maiimanany
MaTeMaTHKaHbl "Ta3a" urepy moHIHEH oJap/blH Oojaliak KociOu KbI3MeTiHe OalIaHbICThI IOHTE
aifHaIIBIpyFa MYMKiHIIK Oepeni. COHbIMEH KaTap, MaTEeMATUKAIIBIK JalbIHABIKTBIH Y3I1KCI3Irl
YIIiH CTYACHTTEP/l MAaTEeMaTUKAIIBIK MOAETBACYI KOJIIaHyAbl KaXKET €TETIH FhUIBIMU JK00amapsl
OpBIHAAYFa TAPTY.
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O MATEMATHYECKOM NOJATOTOBKE BYJIYIIIUX YUUTEJEA ®U3UKHU

Kanowcanosa I' K., Pamamoina O.

B pabome 3amponymul npobremvl mamemamuyecko2o 00pazosanusi 6yoyuje2o yuumelis
@uszuku. Ilpusedenvl pesyrbmamvl UCCICO08AHUSA pADOUUX NPOSPAMM NO Mamemamuxe u
Qusuveckum Oucyuniunam. Jlamel pexkomMeHOAyuu nO HPUHYUNAM OMOOPA COOEPHCAHUs
MaAmemMamuyeckol noo020MmoeKy yuumes uuKu.

KaroueBble ciioBa: mamemamuyeckoe oOpazoganue, Mamemamudeckas noo20mosKa
0yoyweeo yuumens (usuku, Kypc blcuiett Mamemamuxy 01s Yu3uKkos
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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

VIIK 51-72
MPUMEHEHUE TU®OEPEHIUAJILHBIX YPABHEHUMN
JUIS PELLIEHMS 3ATAY ®U3UKHA

Kanxcanosa I'K., Caxbaes b.

B cmamve paccmampueaemcs npumenenue Ooughpepenyuanvuix ypasHeHull Ol peuleHus
Qusuueckux 3adau. B pabome noxazamvl >manvi u Memoobl COCMAGIeHUs. OuGhphepeHyuarbHbLx
VpasHeHull uzuueckux npoyeccos u signenull. Ilpueedenvt npumepsbl peuteruss OUHAMUYECKUX 3a0ay
MEXAHUKU, ONUCHIBAIOUWUXCS OUGDPEPEHYUATOHBIMU YDABHEHUAMU OJI5L PASHBIX U008 MEXAHUYECKUX CUI.

KiroueBble caoBa:  Jugpgepenyuanvhvie  ypaewenus, — uzuueckue — 3a0ay,
ougpepenyuanvran mooenv uutecKux AGNeHUL U NPOYeccos.

Jia  onucaHuss (QU3MUECKUX SABJIEHUHM U MPOLECCOB IIMPOKO HCHOJIB3YIOTCS
MaTeMaTHuecKue MeToibl. MHorue 3aaauv (U3MKHA MPUBOJAT K HEOOXOJMMOCTH PpEIICHUs
mubdepeHIMaNbHbIX YpaBHEHUH. ODTO CBSI3aHO C TEM, YTO MHOTHE (U3HUECKHE 3aKOHBI,
ONHUCHIBaOLIME  (PU3MUECKHE TPOLECChl M SIBICHUS, SABISAIOTCS U depeHInalIbHbIMU
ypaBHeHusaMHU. K npumMepy, B ciiydae pelieHus 3a1a4 MEXaHUKH UCIOIb3YEeTCsl OCHOBHOM 3aKOH
JUHAMHUKU - BTOpOHM 3akoH HbplOoTOHA, B KBaHTOBOW MexaHuke — ypaBHeHue lllpenmHrepa, B
aTOMHOM (pM3MKE — 3aKOH paJHOaKTUBHOIO pacraja u T. 1.

Jdns  pemieHus  TakuxX — (U3MYECKUX — 3a/7ad  BAXKHO  IPAaBUIBHO  COCTaBUTH
mubdepeHMaTbHOE ypaBHEHUE 110 JIaHHBIM 33aJaud U, BOCIOJIb30BaBIIUCH aIllapaToM
T(pepeHIMaIbHOr0 HCUUCIIEHUS, TOTYYUTh OTBET Ha TOCTABJICHHBIN B YCIOBUH 33]1a4d BOIIPOC.

YtoOs! co3nath audpdepeHInaIbHyI0 MOJIEb PealbHOTO (PU3MUYECKOro mporiecca Ha MepBOM
Tare HaJo PelNTh, KaKyl0 U3 U3MEHSIOIIMXCS B JaHHOM (PU3HMUECKOM MPOLIECCEe BENMYMH BbIOpaTh B
KauecTBE HE3aBHCHMOM INEPEeMEHHOM, a KaKyl0 — B KadecTBe HMCKOMOW (yHKumH. Jlanee, BBISIBHB
(bu3MYecKnii 3aKOH, CBS3BIBAIOIIMM 3TH BEJIMYMHBL, MO YCJOBHIO 33a/1aud cocTaBisiercss audde-
peHLMaIbHOe ypaBHeHHe. Ha BTopoM stare Juist onpesieiieHns 3aK0Ha M3MEHEHUsI HCKOMON (DYHKIIUH
HAJI0 permTh Tu(QepeHInaTbHOE YPaBHEHHUE W HAWUTH €ro OOIlee PEeIIeHue. 3aTeM IO 3aJaHHBIM
HAYIBbHBIM W/WIM TPAaHUYHBIM YCIIOBHSAM 3aJla4d HaXOMAAT YacTHOE pelieHue U epeHInaIbHOro
ypaBHeHus1. Ha mocnenHeM sramne npoBOT UCCIeI0BaHNE MOTYYEHHOTO PELIEHUSL.

IIpu pemenun ¢GU3MYECKUX 3a/a4 TaKXKe MPUMEHSIOT TaKOH METOJ COCTaBIICHUS
muddepeHIIMaTbHBIX YpaBHEHUN, KOTJa HUCHOJb3yeTcsl (U3HUECKUH CMBICT IPOU3BOJHON
(YHKIMU KaK CKOPOCTH MpOTEKaHus mporecca. Tak, HampuMep, COrJacHO OCHOBHOHM 3ajaue
JTUHAMHUKU Ha/l0 HAWTU 3aKOH JIBUXKEHUS TeJla, €CIM U3BECTHBI CHJIbI, JEMCTBYIOLINE HA JaHHOE
Tesno. B kayecTBe nCKOMOH (DYHKIIMU B TAKHX 33Ja4axX BIOMpaeTcs paanyc-BeKTop tena. U3 kypca
TEOPETUYECKOM MEXAHMKH MBI 3HA€M, YTO CKOPOCTb Tella €CTh IepBas MPOU3BOJHAA palnycC-
BEKTOpa 110 BPEMEHHU, a YCKOPEHHE Teja - BTOpas MPOU3BOAHASI PaJuyC-BEKTOpa IO BPEMEHHU.
Torma B ciydae CUJIbl, 3aBUCAIIECH OT BPEMEHH, CKOPOCTU U PaJNyC-BEKTOPA TeJIa, BTOPOU 3aKOH
HeroTona 3anuieTcst B BUje cieayomero qudpdepeHaisHoro ypaBHeHUs:
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mi(e) = F (£, 7(0,7(0),

)

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 MPUMEPHI COCTaBICHUs AU(PepeHINaTbHBIX YPaBHEHUHN IO
ycioBuIo Gu3nyYecKoil 3agaun. B mepBoM npumepe mokasaHo cocTaBieHne TudpGepeHInaTEHOTO
yYpaBHEHHs IO YCIOBHMIO 33Jaydl O pacmaje pagusi ¢ UCIHOIb30BAHHMEM (U3NYECKOTO CMBICIIA
IPOM3BOAHON (DYHKIMH (KOJMUYECTBA Pajinsi) Kak CKOPOCTH pacraaa 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 MaJblii MPOMEXYTOK BpeMeHH. Takoil mMeron cocraBieHus AuQQepeHInaTbHOTo
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 Pajusl. [lo ycnoButo 3amaun coctapnsieMm auddepeHaab-Hoe ypaBHEHHUE:
Haiitu 3axom, dN
BBIpAXKAIOIINI U3MEHEHUE dr kN
KOJMYECTBa paaus ¢ rae k — ko3 UIHeHT MPONOPIHOHATBHOCTH.
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, miomanas 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 t 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 KUAKOCTH 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.
[oxacrasisis oty GopMyily B BEpXHIOK (OPMYJTY U, IEPEX0as 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 ¢usuku ypaBHeHue (1) sBisercs auddepeHnaaIbHbIM ypaBHEHHEM
ABUIKCHUS, BbIpAXKAOIIUM OCHOBHOH 3aKOH JUHAMUKU. C MaTeMaTHYECKOH TOYKH 3pCHUA
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ypaBHenue (1) mpezacraBisier co0oil 0ObIKHOBEHHOE MU EepeHINaIbHOE YpaBHEHUE BTOPOTO
nopsaka. JlaHHomy BekTopHOMY Tu(QepeHInaIbHOMY YPaBHEHHIO COOTBETCTBYET CHCTEMA TPEX
CKaJAPHBIX TU(PepeHIaTbHbIX YPABHEHUH B IEKaPTOBBIX KOOPMHATAX:

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

my(t) = F,(t,y(t), y(t)) 2

mi(t) = F,(t,z(t), 2(¢))

[Tporiecc HaxOXIEHUs peHIeHUs] JaHHOTO Au(d(epeHInanbHOr0 YpaBHEHUS! HA3bIBACTCS
uHTerpupoBanueM. CI0)KHOCTh MHTETpUpOBaHUs TU(PEepeHITNATBHOTO YPaBHEHUS, K KOTOPOMY
MPUBOJIATCS 3aJ1a4M MEXAHUKH, 3aBUCUT OT BUJIA PE3YJIbTUPYIOLLIEH CUJIbI, IEUCTBYIOLLEH HA TEJIO.
B Ta6J'II/IHe 2 HpI/IBeI[eHBI HpI/IMepBI peH_IeHI/IH JUHAMHWYCCKHUX 3aJa4 MECXaHUKH, OITMChIBAOIIUXCS
muddepeHaIbHBIMI  YPaBHEHUSIMH JUIS Pa3sHbIX BHIOB CWil. JJIi TPOCTOTHI pacCMOTPEHBI
OJHOMCPHBIC ABHUKCHUSI.

Tabauna 2
IIpumepsl pemenus 1udpdepeHHATbHBIX YPABHEHUIH MeXaHUYECKOI0 J1BHKEHU s
Ne Bua cuibl, CocraBJieHue U peuienne n1uddepeHInaIbHOr0 ypaBHeHUs!
AelicTByOLIEH ABMIKEHUS
Ha TeJI0
1. Cuna 3aBUCHUT OT B 3amavax gBmKeHUS Tella IO ACHCTBUEM CHUJIBI, 3aBUCSIIECH OT
Bpemenu F = BpPEMEHH, BTOpPOI 3aK0OH HbIOTOHA B 3aIIUCHIBACTCS B BU/JIC
F(t) nmud hepeHInaTbHOTO YPaBHEHHS BTOPOTO TTOPS/IKA:
ad F
m Ik ®

U3 Teopun nuddepeHnnanbHbIX ypaBHEHUH U3BECTHO, YTO 3TO
T epeHnnaILHOe YpaBHEHHE, IOMYCKAoIee MTOHWKEHNE
nopsiika. Mcnons3yemM METoJl peleHnsl TAKUX ypaBHEHHA. Bmecto
onHOrO Au(depeHInanbHOrO ypaBHEHUs] BTOPOTo MOPSIIKa OITY4YUM
nBa muddepeHINANBHBIX YPaBHEHUH NIEPBOro MOpsiIKa:

dv, dx

mE=F(t),vx =

HHTeI‘ppr;I NEpBOC YPABHCHUC IICPBOI'0 MOPAJAKA, HAXOAUM 3aKOH
HN3MCHCHUA CKOPOCTHU TCJia

1 t
U, (t) = vy + Hf F(t)dt

31ech MBI CIUTAaeM, YTO TEJIO HAYMHAET JBUTATHCS B MOMEHT £ = 0 ¢
HayaJbHOU CKOPOCTHIO V.

[ToacTaBuB MOTy4YEHHOE BBIPAXKEHHUE BO BTOPOE YpaBHEHHUE MTEPBOTO
MOpsJKa U, MPOUHTErPUPOBAB €0, MOJyYaeM 3aKOH JIBUKEHHUA TeJla

t t
x(t) = xg +f (vo +%f F(t)dt) dt
0 0

3/1ech YUNTHIBAETCS, YTO B HAYaJIBHBIM MOMEHT BpeMeHn X(t) = X.

2. Cuna 3aBucur oT | [Ipu IBMKEHUM TBEPJOTO TeJia B )KMIKOM MJIM ra3000pa3Hoil cpejie
Ckopoctu F = Ha Hero JEHCTBYET CHjla COMPOTUBIICHUS (W BA3KOTO TpeHus). [Ipu
F(v) MaJbIX CKOPOCTSX 3Ta CHJIa MPONOPLUOHANIEHA 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 COITPOTUBIIEHHS 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)

[Tpumepamu cril, 3aBUCSIIX JIMITH OT KOOPIWHATHI, SIBIISTFOTCS CHJIA
YIPYrOCTH, CHJIa TPABUTALIMOHHOTO IPUTSHKEHHUS.
B cimydae, xorna cuia 3aBUCUT OT KOOPJIMHATHI, YCKOPEHHUE YI00HO

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
3aJjaue HaXOXIeHUs perieHui nuddepeHuanbHbIX ypaBHEHUH. A Takue 3aJ]aui BCTPEUaloTCs, 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 COCTaBJICHUS W pemieHus auddepeHmanbHbX ypaBHeHui. 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 ypaBHeHHUA. Ilpu pemeHnn TakuxX 3anad BaXKHO
MPaBUJIbHO COCTaBUTH AU epeHmanbHoe ypaBHEHHE U PEIIUTh €T0.

[TosTOMy Ha MPAaKTHYECKUX 3aHATHUSAX U B CAMOCTOATENBHON paboTe CTyICHTOB Bce
0oJIbIlIe BHUMAHUS YIIESETCSI HHTETPATUBHBIM CBSI3SM B paMKaxX y4eOHbBIX AUCUMILIUH. OTHUM
U3 BOXHEUIIMX AaCMEKTOB pealu3aliil WHTETPAllMd MaTeMaTWUKH W (U3UKU  SBISIETCS
dbopMupoBaHHE Yy CTYACHTOB YMEHHI pemaTh MpuKiIaaHble 3amaun  ¢usuku. [Ipuuem,
IIPUKIIAJIHBIE U IPAKTUKO-OPUEHTUPOBAHHBIE 33a4 JOJKHBI IPUCYTCTBOBAThH KAK IIPU U3YUYEHUU
bu3MKKM, Tak U MpH M3JI0KEHUH MaTeMaTHKu. [IpuMeHeHHe Takoro Meroaa OOy4YeHHs [aeT
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 U3YYEHHUIO IIPEMETA B LIEJIOM.
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®U3UKA ECENTEPIH WEIY YIITH JU®®EPEHIIAAIBIK
TEHJEYJEPAI KOJJIAHY

Kanxcanosa I'K., Caxbaes b.

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

Kint ce3nep: ouggepenyuanoviy menoeynep, @usuxarvly ecenmep, QUI3UKATLIK
KYOulLivicmap mex npoyecmepoiy oughghepenyuanovix 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., Mypcaxkumosa I'.A.

Byn osrcymvicma ungpopmamuxanvl oxbimy yoepicinoezi UHMepaKmuemi mexHoi02usiap
3epmmey naui 601bIn MAodbLLIAOLL.

Kymvicmoly makcamol — uHgopmamukanvl OKbimyoa UHMepaKmuemi mexHo102usnapobl
KOJIOaHYObll apMbIKUUbLILIKIMAPLIH 3epmme) HcaHe 01apobly MUiMOLNIciH aHbIKmay.

3epmmey adicmemeci: Ocbl Makcamga dxcemy Yuwiin Keieci 3epmme)y 20icmepin KOJ0aHy
Kasicem: O02CMYPJi JHcoHe UHMEPAKMuemi OKblmy 20iCMepiHiy MUuiMOiieiH CanblCmblpMaivl
manoay,; zepmmey HaMudiCeNepiH manioay Hane UHGOPMAMUKAHbL OKbIMYOa&bl UHMEPAKMUGMI
MexXHON02UANAPObIH APMBIKULBLILIKINAPUIH AHLIKMAY.

3epmmeyoiy Hezcizei Hamudcenepi: 3epmmey aHbIKMANAH KeaecCi He2izel Hamuicenep.
UHDOPMAMUKAHBL OKbIMYOA UHMEPAKMUBMI MEXHON02UALNAPObL KOJIOAHY Mamepuaiovl meHeepyoi
HCaKcapmaowl, OKYULLLIAPObLIH Kbl3bI&YUbLIbIRbL MEH bIHMACHIH apmmulpaobl; UHMeEPaKmuemi
MEXHON02UANAp OKbIMYOblY MUIMOLLIZIH apmmulpyea, Kypcmapovl OaublHOayea KememiH
UWBIRBIHOAPObL A3aUMY2a HCaHe CIMyOoeHmmep MeH MY2animMoepoiy 03apa apeKemin HcaKcapmyad
MYMKIHOIK ~ Gepedi;, UHMepaKmuemi mexHONO2UANAPObl KOAOAHY KAULIKMAH —OKbIMYObIH
HCEMKLIKMI MOMUBAYUACHIH HCIHE MUIMOLTICIH KAMMAMACHL3 emy Kadxcem 0018aH Ke30e OHIAlH
oKbImyOa natioansl 601Ybl MYMKIH.

Konoany canacwi: 3epmmey namuoicenepi keneci caraniapoa KoI0aHuLIYbl MYMKIH: OiliM
bepy dicane oKbImy,; uHpopmamura xHauve 6acKka naHoep OOULIHUIA UHMEPAKMUBMI KYPCMAapObl
azipney; Oinim bepy yulin 6a20apramanvlk KamMmamacsyli3 emyoi a3ipie).

Kinr ce3nep: unmepaxmusmi mexnonozusnap, eupmyaniosbt opmanap, Gupmyaniovl
sepmxananap, moounvoi koceimwanap, ROQED Science.

Byn xymbIcTa MHQOPMATUKaHbl OKBITY YAEPICIHJETT MHTEPAKTUBTI TEXHOJIOTUSIApAbIH
TYpJepi KapacTelpplirad. MHpopmaTuka — Kazipri aieMie MaHbI3IbUIBIFbI apThIN Keje >KaTKaH
KOMIIBIOTEPJIEP MEH aKMapaTThIK TEXHOJOTHIAp Typajibl FBUIBIM. MIHTEpaKTUBTI TaKTa, OHJIANH
KypcTap »JKkoHe OarmapiaManap CHSKTBI HWHTEPAKTHBTI  TEXHOJOTHSJIAp  CTyIEHTTEpre
nH(pOPMATUKAaHBI TUIMIIPEK MEHTepyre KOMEKTEeCe .

WHTEpaKTUBTI TEXHOJIOTUSIIAP/IBI KOJIAHY IBIH apTHIKIIBUTBIKTAPBIHBIH Oipi - OKYIIBUTapAbIH
BIHTACBIH aPTTHIPYFa BIHTAJIAHIBIPATHIH HEFYPIIBIM KBI3BIKTHI KOHE TAPTHIMBI OKY TOHKIPUOECIH KYpy
MYMKIHAIr. VHTepakTHBTI Takra MyfajmiMre cabakThl KOPHEKI Typle KOpCEeTyre »MoHE OHbI
OKYILIBUIAPFa TYCIHIKTI JKOHE KOJDKETIMII eTyre MyMKiHJIIK Oepe/i. IHTepakTHBTI TeXHOIOTHsIap/Ibl
KOJIZJaHy COHBIMEH KaTap OKy HpOLECiH HKeMIi Typle Oelimzaeyre, OHbl OKYIIBIHBIH JKEKe
KaKeTTUTIKTepiHe Oerimieyre aoHe OKBITYIbIH THIMALTITIH apTThIpyFa MyMKiHIIK O6epeni. CoHpIMEH
KaTap, WHTEPAKTUBTI TEXHOJOTHSIIAPIBl CTYICHTTEP/IH BIHTHIMAKTACTHIFBIH YUBIMIACTHIPY JKOHE
ToXipuOe anmacy YIIiH Jie naiaananyra 0omabl.

HMHpopmaTukaHbl OKBITY NPOLECIHIAEC WHTEPAKTHUBTI TEXHOJIOTHSIIAPAbl KOJIJaHY OKY
MPOIECIHIH THIMIUTITIH apTTHIPHII, OHBI CTYIEHTTEP YIIiH KbI3BIKTHI XKOHE TAPTHIM/IbI €TE ajalbl,
COHBIMEH KaTap OKY IPOIECIH OKYIIBIHBIH JKE€Ke KaKCTTUNKTEpiHE Kapail HKeMIl Typae
Oellimaeyre MyMKIHJIIK Oepei.
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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,

Amnaiifna, yakpIT ©Te Kesie HH(OPMATUKAHbBI OKBITYIBIH JOCTYPIIL 9iCTepi 9pKalllaH THIMII
Oosa OepmelTiHi Oenrimi Oonael. KepiciHiie, WHTEPAKTHBTI TEXHOJIOTHSUIAp OKY CaIrachlH
apTTBIPYABIH KaHA MYMKIHAIKTEPiH YChIHAbI. VHTEPaKTHBTI TEXHOJIOTHUSIAP CTYJCHTTEPre OKY
MaTepHaJIBIMEH ©3apa OpPEKeTTeCyre MYMKIHIIK OepeTiH opTypii OaraapiaMaiblK JKOHE
anmaparThlK IIeHnMaepaAi KaMTHIbl. bys 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 TEXHOJOTUSUIAPABI JAMBITY/IBIH Oip MBICAJIBI PETIHC OKY MPOIECiHIE pOOOTTap bl
naiiganany 0ombin Tabbutasl [ 1, 2].

PobGoToTexHNKa CTyQeHTTEpre MPaKTHKAIBIK OarapiaManay >XoHE ecCemTeplli IIemnry
JAFIplUIapblH  allyFa MYMKIHAIK Oepim KaHa KOWMalabl, COHBIMEH KaTap OJapAblH
HIBIFAPMAIIBUIBIFBIH TaMBITaAbl. POOOTOTEXHMKA oifeniep MEeH KbI3Japabl MHPOpMaTHKa MEH
WHKCHEPUSHBl OKYyFa BIHTAJIAHIBIPATHIH TUIMAI Kypan Oona amaapl. JlereHMeH, MHTEePaKTHBTI
TEXHOJIOTUSUIAPJIBIH JAaMybl J1a KUBIHABIKTAp TYFBI3afbl. MBICAIbBI, *KaHA TEXHOJOTHSIIAP.IBI
KOJIJIaHy MyFalliMJiepre apHaibl JalbIHABIKTBI KaXET eTell, ojlap OKYy OaraapiiaMaliapblH >KaHa
MYMKiHIIKTepre Oeifimuei Oimyi Kepek.

CoHbIMEH KaTap, >KaHa TEXHOJOTHSJIAp KOCHIMINA Kap>KbUIBIK HHBECTHIMSIIAD MEH
UHQPAKYPBUIBIMIBI KaXeT eTyli MYMKiH. JKammel, MHQOpPMAaTHKaHBI OKBITYJa HWHTEPAKTUBTI
TEXHOJIOTUSIIAp bl JAMBITY — MH(OpPMaTHKa cajachlHaFbl OoJamaKk MaMaHIapAbl 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
raTdopMaapbl )koHE MyJIbTUMEIMSIIBIK PECYpPCTap CUAKTHI OYJ1 TEXHOJIOTUSIIAp 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 J9picTep/i ThIHIAY CHUSKTBI IOCTYPIIi OKBITY 9JIICTepl KONTereH
OutiMrepnepre, ocipece OarmapiaMarnay ToxipuOeci >XOK OumiMmrepiiepre KbI3bIKChI3 JKOHE
TYCIiHIKC13 00ybl MyMKiH. IHTE€paKkTHUBTI TEXHOJOTUAIApP, KepiCiHIIe, OiiMrepiaepre BUPTyaabl
KEHICTIKKE EHiIl, TEPeHIPEK KoHE KbI3bIKTHI TYpAe O11iM amyFa MyMKiHAIK 6epeni. COHbIMEH KaTap
MHTEPAKTUBTI TEXHOJIOTUSJIAPD MYFallIMJEpre OKBITYAbl KEKEJICHAIpyre ne MYMKIHIIK Oepeni.
Binimrepnep o3 KapKbIHBIMEH XYMBIC icTell anajpl, MaTepuaiiap/bsl TYCIHY JAEHTeliHe *KoHe
KBI3BIFYIIBUIBIKTAPBIHA Kapai OKH aytajpl.

Bbyn cabak yakpITBIH THIM/I HaiialaHyFa *oHE KOChIMIIIA KOMEKKEe HEMEce KUbIHIBIKTapFa
MYKTa)K OlmiMrepre KeMmeKkTecyre MyMKIHAIK Oepemi. [lerenmen, WHGOpPMATHKAHBI OKBITYIAFrbl
MHTEPAKTUBTI TEXHOJIOTHUSIIAP/bIH OapibIK apTHIKIIBUIBIKTAPhIHA KapaMacTaH, ojap/a KUbIHIBIKTap
na Oap. bipiHirici - KyHbl MEH KOJDKETIMIUTIT. VHTepaKTUBTI TEXHOIOTUSIIApbl OKY YAEpiCiHIe
KOJIJIaHyFa KaKeTTi Kypas-KaOJpIKTap MeH OariapiaMaliblK KaMTaMachl3 €Tyl OapibIK MEKTEnTep
MEH OKY OpPBIHJIAPBIHBIH KAITAChl KoTepe Oepmeiii. by 6iiM Oepy/ieri TEHCI3AIKKe OKeTill, KOTEereH
OumiMrepiepal xaHa 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 MyHAal 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 TEXHOJOTHUIAPAbl MaigaJaHyAblH apTHIKIIBUIBIKTAphl MEH KUBIHJBIK-
TapbIH eCKepy KaxkeT. TuiMIi )KoHE 91T OKBITY/IbI KAMTaMacChI3 €Ty YIIiH 9pOip OKYIIBIHBIH O1TIM
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 »aHa TEXHOJIOTUSIIApFa
OeiliMaenyre >KOHE CTYICGHTTEpIMEH Oipre OKyra JaiblH Oonybl Kepek. HWHTepakTHBTI
TEXHOJIOTHSUTAP/bl  KOJJAaHyMeH OailaHbICTBl  KHUBIHABIKTapFa  KapamacTaH,  OJIapJIbIH
nH(OpPMAaTUKAHBI OKBITYABIH Oosamarbl opacaH 30p. Onap CTyAeHTTepre KypJeni YFbIMIapabl
KAKCBIPAK TYCiHyre, OarapiamManay >KoHe eCenTep/Ii UIenly IaFIblIapblH 1aMbITyFa, OKYFa JIeTeH
MOTHBAIIHS MEH KbI3bIFYIIBUIBIKTHI ApTTHIPYFa KOMEKTECE/I1.

Tyracraii anranja, UHTEPAKTHBTI TEXHOJIOTHsUIap OLTiM Oepy.iH opacaH 30p QJeyeTiH
Olnmipesi )xoHe 013 OKBITY/IbI THIMIIPEK KOHE OapJIBIK OKYIIbLIIAPFAa KOJDKETIM/II €Ty YIIiH OJIap bl
nHpopMaTrKa OUTIMIHAE TaliIaIaHy bl 3ePTTEY/Il KAIFACTBIPYBIMBI3 KEPEK.

NudopmaTtukanbl OKBITYla HMHTEPAKTUBTI TEXHOJOTUSJIAPIABI JaMBITY OiaimMrepiep
apachIH/Ia KbI3BIFYIIBUIBIKTHIH O0JIMaybIHA OailIaHBICTHI OKBITYJAFbI OipKaTap Macenenep/ i meme
anajpl. VIHTEpakTUBTI TEXHOJOTHSUIAPABIH KOMETriMeH Iiemyre OolaThlH KehOip MiHIeTTepre
MBIHAJIAP KaTaJbl:

1. OKBITY THIMIUTITIH apTTHIPYy: MHTEPaKTUBTI TEXHONOTHIIAP OKYIIBLIAPFA KBI3BIKTHI 91
KOJDKETIMII €Ty apKbUIBl OKYABl KeHUIIeTedi. VIHTepakTUBTI KoJIaHOAmap MeEH OKYy
MaTepuaIapbIHbIH KOMETIMEH CTYIACHTTEP 63 JKayanTapbl OOUbIHINA Kepi OaliIaHbIC albII, )KaHa
OuTIMITI TE3ipeK OeKiTe amaibl.

2. OKywbUIapJblH BIHTAChIH apTThIpy: VHTEpakTUBTI TEXHOJOTMSAJIAp CTYIEHTTEpre
MH(POPMATUKAHBIH OJApABIH KYHAETIKTI eMipiMeH OaillaHBICBIH Kepyre KOMEKTECill, ajFaH
OUTIMAEPIH iC XKY31HAE KONJIaHyFa MYMKIHAIK Oepeni. Ocbliaiiina, OKyIblIapAblH HHPOpMaTHKa
MIOHIH OKYFa JIETe€H BIHTACHI MEH KBI3BIFYIIBLUTBIFBI aPTa/Ibl.

3. IlprrapMamibuIblK MEH KPEeaTUBTI Oiyayasl JambITy: MHTEpakTUBTI TEXHOJIOTHSIIAP
OKYIIBUIAP/IBIH IIBIFAPMAIIBUIBIK JKOHE IIBIFAPMAIbUIBIK OMJIAyBIH JaMBITYyFa KOMEKTECIIL,
oJlapAbIH 3 Ko0aapblH, OWBIHAPBIH ’KOHE KOCBIMILIAJIAPHIH JKacayFa MYMKIHJIIK Oepei.

4. MyraniMepaiH KYMBICBIH XeHU1eTy: MHTepakTUBTI TEXHOJIOTHsIIap MyFaliMepre
cabakTa KoJjjlaHyFa OOJIaThIH KONTEreH OKy MaTepHajapbl MEH KOCBIMINIAJIapFa KOJ KeTKi3yi
KaMTaMachl3 €Ty apKblIbl OJap/bIH KYMBICHIH alTapibIKTail skeHuiaereal. CoHbIMEH KaTtap, Oy
TEXHOJIOTUSIIAp MYFalliMepre OKYLIbUIapblH OUTiIMI MEH JaF[blIapblH THIMIIpeK Oaranayra
KOMEKTECE].

5. KambIKTBIKTaH OKBITYABl Koyifay: MHTepakTHBTI TEXHOJIOTHSIIAD KaIbIKTHIKTAH
OKBITY/Bl KOJJIayJblH KaXeTT1 Kypasbl Oona amajasl. OChIHIai TEXHOJIOTHsIAp/bIH KeMETriMeH
OKYIIBUIAp OKY MaTepuajjapblHAa KOJ KETKI3IM, MYFaTIMJIEPMEH >OHE CHIHBINTACTAPhIMEH
OHJIaliH OalaHbpIcTa O0JIaIbI.

6. Ludpibik cayaTThUIBIKTEI HacuxaTTay: VHTEpaKTHUBTI TEXHOJIOTHSUIAD CTYICHTTEpPIe
IUGPIBIK Kypajjlap MEH KYpbUIFbUIApAbl MaijajiaHy JdaFIblIapblH JaMbITYFa, COHJaii-aK
OJIapABbIH KOMIBIOTEPIIEP MEH OaFapiaMalibIK KaMTaMachl3 €Ty Kajai KYMBIC ICTEUTIHI TypasIbl
TYCIHIKTEpIH apTThlpyra KeMekTecedi. byn ocipece KyHIEMIKTI eMipiHAe LUPIIBIK
TEXHOJIOTHSUIApFa KOJDKETIMIALIIT IIEKTeYNl CTYASHTTEep YIIIH MaHbI3Abl OO0JNybl MYMKIH.
WHTEepakTHUBTI TEXHOJIOTUSJIAp COHBIMEH KaTap CTY/AEHTTepre UHTEPHET IeH dJICYMETTIK MeIUaHbl
KaJlail Kayirnci3 »oHe »ayalKeplIUTIKIeH Maiijjalany KepeKTIriH TyCiHyre, CoOHai-aK upIIbIK
OpTaJarbl IepeKTePAIH KYNUSIBUIBIFBI MEH aBTOPIIBIK KYKBIK MOCEJIeNIEPiH TYCIHYT€ KOMEKTECe 1.
XKanmnsl, nHGOPMAaTUKAHBI OKBITY/1a HHTEPAKTUBTI TEXHOJOTUSIAP/Ib] Malijanany OuliM carnachblH
€19YIp apTTHIPHIT, OKYIIBLIAPABI U PIIBIK OoNamakka qaibiHIanas [4].

Kazipri yakpiTTa WHGOPMATHKAaHBI OKBITYy/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 OKBITYAa HMHTEPAKTUBTI TEXHOJIOTHSIIAPAbI KOJJAHYABIH 0acThl
apTHIKUIBUIBIKTAPBIHBIH Olpi — oOJap OKYIIbUIApFa KypJeidi YFhIMIApIbl KaKChl TYCIHYTe
KeMeKTecedi. MpIcaibl, MHTEPAKTHBTI TAaKTaHbl KOJATHI KOPCETY JXOHE OHBIH Kajlail >KyMbIC
ICTeHTIHIH TYCIHIIPY YIIiH nakgananyra 6onaasl. CTyJEeHTTEp KOAKA EHTI3UITeH ©3repiCTepiH
OarmapramMaHbIH Kajlail JKYMbIC ICTEHTiIHIHE Kamaii ocep €TeTiHIH Kepe amajbl >KOHE >Kalllbl
Oarnapiiama Kajau >KyMbIC ICTEHTIHIH OHaHbIpaK TYCIHE/I].

Buptyannel opramap uHdopmaruka OimimMiHAe ne MaHbI3AbI penl aTkapanabl. Omap
CTyIIEHTTEepre HaKThl anmnaparThIK KypajJapra KOJI >KETKI30eCTeH opTypili KOMIIbIOTEPIIK
Kyhernep MeH Oarmap-TaMaliblK JKacakTama KOHQUTypalusiapbIMeH ToXIpube kacayra
MYMKIiHJIK Oepeni. byn ocipece chiHBIITAa HeMece Yiae KaOabIKKa KOJ JKETKI3e alIMaNTBIH
CTYJICHTTEp YIiH Maiansl 00Tybl MYMKIH.

NHTepakTUBTI TEXHOJIOTUSIAP COHBIMEH KaTap UH(OpPMATUKaHBl OKY bl OKYIIbLIAP YIUiH
KBI3BIKTHI 9pi TapThIMIBI eTyre keMekTeceni. Kenreren crynenTrep nadpopmaruka cabakTapbiH
KBI3BIKCBI3 JKOHE KHUBIH JIeN caHaibl, O1paK MHTEPAKTUBTI TEXHOJOTUSHBI Naii1anany cabaKkTapabl
KBI3BIKTHI )KOHE KBI3BIKTHI €T€ aajbl. MbICalibl, KOMITIBIOTEPMEH HIemyre 0oJaThIH OMBIHAAD MEH
TarcelpMasiap OKyIIblIapra HHPOpPMATUKa YFBIMIAPBIH KAKChl TYCIHYTe KOMEKTECEe/II.

WudopmaTukanbl OKBITYla KOJJIAHBUIATBIH WHTEPAKTUBTI TEXHOJOTHSUIAPIABIH €H
KBI3BIKTHI JKOHE HHHOBALMSUIIBIK YITUIEPiHIH Oipi BUPTYaJAbl 5KOHE TONBIKTHIPUIFAH IIBIHABIKTAD
Oonbin TaObwianbl. Bupryannel opramap cryneHTTepre MH(OpMaTHKa YFBIMAAPBIH KAKCBIPAK
TYCIHYre KOMEKTECETiH OpTYpJl KardaiinapAblH MOJENbACYIEpiH kKacay YUIIH MaiJanaHbuIybl
MYMKiH. MBpICanbl, BHUPTYyalJIbl OPTaHBI CTYJSHTTEPre OHBIH HAKTHl JJIeMIE Kajail KYMBbIC
ICTEHTIHIH TepeHIpeK TYCIHyre MYMKIHIIK OepeTiH OaraapiaMaiblK j>KacaKTaMaHbI o3ipiey
NPOIIECIH UMHTAIUSIIAY YIIiH Maigananyra 6omaist [5].

TONBIKTBIPBUIFAH IIBIHABIK, ©3 Ke3eriHie, MH(popMaTHKara KaTbICTBI OOJybl MYMKIH
MHTEPAKTHBTI TarchlpMaliap MEH OWBIHIAp/bl jKacay VIIH HaiJalaHbLTybl MYMKiH. MBICAIBL,
CTYJIEHTTEp TOJBIKTHIPHUIFAH MIBIHABIK SJEMEHTTEPIH MaiilanaHa OTBIPHIN, OaFmapiaMarnayra
HEMece JIEPEKKOPFa KaThICTBI MaceJelNep/Ii Menry KaKeT OOJIaThIH OMBIHFA KaThICa ajalbl.

VHTEepakTHBTI TEXHOJIOTUSHBIH TaFbl Oip MbICaJbl - OHJIAWH KypcTap. Onap cTyaeHTTepre
MH(pOpMaTUKaHbI 63 OETIHIIIE OKYFa MYMKIH/IK Oepe/ii )oHe OKY MaTepuaiapbl MEH KypaiiapbiH
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 MaTepualibl TEPEHIPEK MEHIepyre KOMEKTeCe 1.

AKBIpBIHIIa, WHTEPAKTHBTI TEXHOJOTHSJIAD CTYAEHTTEPAIH AaHAJUTUKAIBIK > KOHE
npobiemara OaFbITTalIFaH JIaFAblJIapbIH JKaKcapTyFa Ja KeMeKTeceai. Mplcasbl, OaFraapiiaMalbIk
KacakTaMaHbl YIIKeH KeJIeMJerl JepekTepil Tanjay YUIiH naiinananyra Oonaabl, Oy
OimiMrepiiepre aepeKkTep arAbUIapblH AMBITYFa JXKOHE JKAaKChl IIENIiM KaObuIgayFa KeMeTiH
Tekcepeni. JKaumbl MHTePaKTUBTI TEXHOJOTUsIIAp MHPOPMATHUKAHBI OKBITYABIH THIMIII Kypajbl
60 TabbU1abl. Onap OlaiMrepiepre YFbIMAApAbl KETKUTIKTI TYCIHyTe, cabaKTap/Ibl KbI3BIKTbI
KOHE KOJDKETIMJI eTyre >KoHe HakThl dJeMJe KoJJaHyFa OOJIaThIH MaHBI3[bl JIaFIbLIap/Ibl
JaMBITyFa KOMETIH THUTi3ell. MHTEepakTUBTI TEXHOJIOTHSIIAPABI KOJIJAHY apKbUIBl MYFaTiMICD
TUIMJII OKY OaFaapiaManapblH jkacall, OKYIIblIap WH()OpMATHKAIaH KaKChl O1TIM aia anajbl.

OkpITy/a KoaHyFa 00IaThIH HHTEPAKTUBTI TEXHOJOTUSIIAPABIH KONITEreH Typiiepi 0ap.
OnapasiH Kerbipeynepi MbIHATap bl KAMTU/IBI:

Bupryanapl 3eprxaHanmap: CTYACHTTEpre (QH3UKAIBIK >KaOJBIKTHI KaXeT eTIeCTeH
BUPTYaJI/Ibl OPTaa FBUIBIMH TOXiIpHOenIep MeH Oakbulayap >Kyprizyre MyMKIHIIK Oepei.

MobOwipni  KonmmaHOamap:  CTYIEGHTTEpre  MOOWIBIAlI  KYPBUIFBIIAPBIHIAA  OKY
MaTepHalIapblHa KOJI )KETKI3yre KoHe Ke3 KeJreH jKeplie, Ke3 KEJIreH yaKbITTa OKyFa MyMKIHIIK
OepiHi3. MoOuIbAl KOCKIMIIIANIAp — Ke3 KEJTeH JKEepJe KOHE Ke3 KEJNTeH YaKbITTa OKY YIIiH
naiinananyra 0ojaThiH cMapT(hOHAAap MEH IJIAHIIETTepre apHalFaH Koiganoanap.

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 UMMEpPCUBTI OpTaHbl jKacalThiH TexHoiorus. CTyaeHTTepre BUPTYyabl
HEMecCe TOJBIKTBIPBUIFaH IIBIHJBIKTA CUMYJISLUSAIAHFAH KaFaljaap MEH OKy CIEeHapHilliepin
Ce3lHyre MYMKIHJIK OepiHi3.

TonbIKTEIpBUTFaH MIBIHIBIK (AR) — KypbUIFbI KaMepachl apKbLIbl KOPIHETIH HAKTHI dJIEMIe
BHPTYaJIJIbl HICAHIAPABI KOFOFa MYMKIHIIK O€pPEeTiH TEXHOJIOTHSI.

O#bIH TEXHONOTHSICHL: ¥FBIMAAD MEH JaFrabUlapibl YHpeTy VIIiH OWBIHIap MEH
0acKaThIPFBIITAP/IbI NalaanaHa sl ONbIHIAp — JaFAbLUIapAbl JaMBITAThIH, €CT€ CaKray KaOuleTiH
apTTBIPATHIH, IIBIFAPMAIIBUIBIK KAOLTETIH TaMbITAThIH OMBIH/IBI OKBITY KYPaJIbl PETiH/IC Maijanany.

BeGunapnap — Myramimzaep MEH CTYACGHTTEpre HMHTEPHET apKblIbl HAKTbl YaKbIT
pPeXUMIH/E ©3apa dpeKeTTecyre MYMKIHIIK OepeTiH oHaiiH cemuHapnap. CTyaeHTTepre Ke3
KEJreH JKepJCH *OoHE Ke3 KEJIreH yaKbpITTa OKyFa MYMKIHAIK OepeTiH VMIHTEepHET apKbUIbl OKY
MaTepHalAapblHa KOJDKETIMAUTIKTI KaMTamachl3 ery. WHTepakTHBTI Takra — MyFaliMJepre
CyperTepai, AuarpamMMmaiapibl KoHe Oacka rpaduKalblK >JIE€MEHTTep/l NaijgalaHa OTBIPHII,
MHTEPAKTHBTI cabaKTap KypyFa MYMKIHJIIK 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 i KAMTYBI MYMKIH ITpE3eHTaIHsIIap.

OnyialiH BHUKTOpMHAJap MEH BHKTOpPHMHAJap MaTepualabl TYCIHYIlI TEKCepy JKOHe
OHIMIUTIK JIEHTreMIepiH OpHATy YIIiH MaiJalaHbUTybl MYMKIH CTYJISHTTEpi OHJaiH Oaranay
Kypasaapbl OOJIBII TaObLIAIbI.

OJICYMETTIK KeNlJep — CTYACHTTEp MEH MyFaliMep apachblHaa akmapaTr aiMacy,
TarcbIpMaap, MikipTaaac *KoHe bBIHTBIMAKTACTHIK YILIIH 9JICYMETTIK XKelijaepAl naiiianany.

Rogedcsience nnTepaktuBTi BupTyanasl 3eprxanacel. ROQED Science xorapsl camaibl
KOPHEKI KOHE MHTEPAaKTUBTI OKBITY/bl KaMTamachl3 eTeil. OTIHII Ma3MyHBI JKapaThlIbICTaHy
FBUIBIMJIAPBIHBIH ~ OarmapiamMachblH  KaMTHIbBL.  barmapiamanblK — KYpalablH —HHTEPAKTHBTI
Kypajiiapsl naiaananymsira 3D MozenbIepiH TOIBIK 6acKapyFa MYMKIHJIIK Oepe/ii, ajl aBTOPJIbIK
PEXKUM aHUMALIUSIIBIK TTPE3CHTALMSIIAPIBI KACAyFa KOHE KOPCETYre MyMKIHJIIK Oepe/l.

ROQED Science — maiinananynipuiapFa BUPTyallbl OPTaga 3KCICPHUMEHTTEP 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, JICKTPOMArHETU3M KOHE ONTHKA.

XuMUS: peakluss KMHETHKAChl, (PU3UKAIBIK XKOHE OPraHUKAJIBIK XUMHs, CaHJBIK Taliay
XKoHe Oacka camanap.

Buosnorus: sxxacyia 6MOJI0THsICH, TeHETHKA, SKOJIOTUS jKoHe 0acKa caanap.

Marematurka: cTaTucTuka, AudGepeHnnanIpK TeHACYIep KoHe OacKa cajanap.

ROQED Science conbiMeH Katap OoJaliakra FUIBIMHBIH KOOIpPEK MTOHIepi MEH cajlajlapblH
KaMTy YIIIiH 3epTXaHaiap ayKbIMBIH KEHEHTY 11 )KOCTIapIiar OThIp.

ROQED Science-te ci3 ¢u3mka, XUMHs, OUOJIOTUS JKOHE T.0. CHSKTBI FHUIBIMHBIH SPTYPIIi
cajajlapblH KaMTUTBIH OPTYPJIl 3epTXaHaIap/AblH apachblHaH TaHIAW anachl3. OpOip 3epTxaHa TYIIKI
MaKCaTKa JKeTy YIIIH OpbIHAATYbI KepeK KaJamap CepHsiChIH KaMTH bl OpOip KaJaM MaiiaaaHyIbl
AKCIIEPUMEHT MTapaMeTPIICPIH O3TrepTy JKOHE HOTIDKENepl OaKplay YIIiH MaiaaaaHa alaThiH JKYTipT-
Kijiep, Tyimernep skoHe rpaduKTep CUSKThI HYCKAyJlap MEH MHTEPAKTUBTI AJIEMEHTTEp 11 KaMTHUIBL.

ROQED Science coHbIMEH KaTap FBUIBIMM KYOBUIBICTAD MEH MpPOLECTepl
BU3yaJIM3allMsuIay MYMKIHAINH Oepeni, Oysl maiiiananymibiiapra OJIapJIblH MOHIH JKaKChIpak
TYyCiHyre KeMmekTecedl. MpIcaibl, TEPMOJMHAMUKAIBIK MPOIECTEPl Oalikayra HeMece opTypii
XUMUSIIBIK PEAKLIUsIIapAbl MOJEIbICYTe OOabl.

ROQED Science Heri3ri apThIKIIBLIIBIKTAPBIHBIH O1pi KayiNTi SKCIIEPUMEHTTEP HEMECE
KayilTi XUMHUSUIBIK 3aTTapMEH JKYMBIC XKYPri3UIreH Ke3Je KayincCi3MiKTi KaMTaMachl3 €Tell.
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CoHbIMEH KaTap, MaiijaiaHyuislap Marepuaiigap HeMece adJblK TayChbUIBIN Kalabl Jem
ajaHJaMaii, KocbIMIIa OakplIayiap MEH HaKThLIaylap *acay YUIiH dKCIepUMEHTTepAl KaiTa
naiiianaHa ajajusl.

ROQED Science — BupTyaiasl OpTaja FHUIBIMH JKCIIEPUMEHTTEP JKYPri3yaiH »KoHE
FBUTBIMIIBI OKBITY/IBIH ©T€ BIHFAIIIBI )KOHE OHAMN KOJIBL.

HNHTepakTuBTI BHpTyasibl 3epTXaHamapasiH OipHemie mbicangapbl: PhET Interactive
Simulations — ¢u3uka, XumMusi, OHOJIOTHs, MaTEMAaTHKA JKOHE OacKa FhUTbIMIAp OofibiHIIa 150-1eH
acTaM MHTEPaKTHUBTI MOJICTBJCY/ Il KaMTaMachl3 €TETiH TeriH pecypc. Labster - Ounomorus, Xumusl,
¢u3MKa KOHE MEAWIIMHA CUSKTBI OPTYpIi FeUIBIMAap OoifbiHIma 200-1eH actaM BUPTYaIbl
3epTXaHajap/bl KAMTaMachl3 €TeTiH Iiardopma.

Smart Sparrow - 6eliiMaeny o1iCiH KOJIJaHa OTBIPBII, 9PTYPJIi FEUIBIMIAP OOMBIHIIA KEKe
BUPTYaJIJIbI 3€pTXaHANIap KacayFa MyMKiHIIK OepeTin miatdopma. 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 1IITHIE
MOJICKYJIAJIBIK KOHE PEaKivs MOJeTbACYIepiH KaMTaMachl3 €TeTiH TeriH pecype. Physics Aviary
— opTypii pU3UKAIBIK KYOBUTBICTAD MEH 3aHIapMEH KYMEBIC icTeyl Koca anranaa, 40-TaH acTam
MHTEPAKTHUBTI (PU3UKa MOJIEJIbACYNIEPIH KaMTaMachl3 €TETiH TEeTiH pecypc.

MoOwtbi KOCBIMINIANAP/IbI JKacay YIIiH Maiananyra 00JIaThIH KOITereH OaraapiaMabiK
Kypangap 6ap, oiapsiH Kelbipeynepi:

Android Studio — Android KonganOanapbIH Kacayra apHaJIFaH PECMHU MHTETpalMsUIaHFaH
azipisiey oprackl (IDE). Xcode — 10S, mac tvOS ymiin KonnanOanap/bl kacayra apHaJlFaH pECMH
IDE. OX, watchOS xone tvOS.

Flutter — iOS »xone Android yiria eHiMIiTIr )KOFaps! KoaanOamapasl Kypy yuria Google
aziprereH ambik 6actanksl SDK.

React Native — JavaScript »xoHe React keMeriMeH »epriikTi MOOHIIBII KOJAaHOa ap Ibl
Kypyra apHainran Facebook nerisi. lonic - muiargopmaapansik MOOMIIBbII KoJiaHOamapabl 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 MalijalaHyFa MyMKIHIIK OepeTiH KypbhlIbIM. Xamarin
- C# Oarmapnamanay TUIIH NalJanaHbll Kpocc-IIaT@OopMaliblK MOOMIIBIl KOCBIMIIAJIAP/bl
*Kacayra MYMKIHIIK OepeTiH miatdopma. Appceelerator Titanium — JavaScript apKelisl Kpocc-
maTGOpMalIbIK MOOIIB/I1 KOJITaHOAIap bl KYPYFa apHaJIFaH allblK OacTamnkel HeTi3 [6].

ConbiMeH, WHGOPMATHUKAHBI OKBITY YIEpICiHAE HWHTEPAKTUBTI TEXHOJOTHUSIIAPIbI
naiijanany JIOCTYPJi OKBITY OMICTEpiHEH aMKbhIH apTHIKIIBUIBIKTapFa ue. Onap maTepuanibl
MEHTepy/li JKaKcapTyFa, OKYIIbIIAPIBIH BIHTACHIH KOHE KbI3bIFYIIBUIBIFBIH apTThIPyFa, COHBIMCH
Kartap Kbl OKBITYIBIH THIMAUIMIH apTThipyFa MyMKiHAIK Oepeni. CoOHBIMEH Katap,
WHTEPAKTUBTI TEXHOJOTUSJIAD KAIIBIKTAH OKBITYABIH JKETKUTIKTI MOTHBAIUSCHIH JKOHE
TUIMUTITIH KaMTaMachl3 €Ty KaKeT OOJIFaH/1a OHJIAalH OKBITY/Ia acipece mai1anbl 6071ybl MYMKIH.

Bbonamrakra 613 nHGOpPMaTHKaHBI OKBITY/Ia MHTEPAKTUBTI TEXHOJIOTHSUIAP/IBIH OJ1aH J1a KOTl
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
KamTamMacel3 erefni. CoOHBIMEH KaTap, MAIIMHATBIK OKBITY MEH JKacaHAbl WHTEIJICKT
TE€XHOJIOTHSUIAPBIH JIaMBITY OKBITY JKYMENEpiHIH OKYIIbIIApJbIH JKEKe KaXEeTTUIIKTepl MEeH
KabinerTepine GeifimMienry KabIeTiH kaKkcapTyFa KOMEKTeCe 1.

Kanmel, wHGOpPMATUKAHBI OKBITYJa HHTEPAKTHBTI TEXHOJOTHSIIAPILI KOJIIAHYIBIH
alKBIH apTHIKIIBUTBIKTAphl MEH Oomamarbl Oap. JlereHMeH, TEeXHOJOTHUSIIApIbl OKBITY
yaepiciHe AyphIC €HT131M, Op OKYIIBIHBIH €PEKIISTIKTEPIH €CKepe OTHIPHII KOJITaHy KEPEKTITIH
eckepy KaxeT. Tek ochl karjaiijja raHa WH(POPMATHUKAHBI OKBITYAa OapbIHIA THIMIITIKKE
KOHE TaOBICKA )KETyre 0O0JIaIbl.
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NPEUMYIIECTBA UCIOJIb30BAHUS UHTEPAKTUBHBIX TEXHOJIOTUH B
IMPOLNECCE OBYYEHUA NTHOOPMATHUKE

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

B 0annoti pabome npeomemom ucciedosanus AGNAIOMCL UHMEPAKMUBHbIE MEXHOI02UU 8
npoyecce ooyuenusi unghopmamuxe.

Llenv pabomwl 3axnouaemcs 6 usyyeHuU NPeUMyuecma UCNOIb308aHUSL UHMEPAKMUBHBIX
MexHoI02Ull 8 00yYeHUU uHpopmamuke u onpeoeneHul ux P oexkmugHocmiu.

Memoodonoeus: /s docmudicenus NOCMAGIEHHOU yeau HeobX00UMo UCNOIb308AMb
cnedyrouue mMemoosl UCCIe008AHUSA. CPABHUMENbHBII AHANU3 IDHEKMUBHOCIU MPAOUYUOHHBIX
U UHMEPAKMUBHLIX Memo008 00yYeHUs; AHANU3 pe3VIbImamos UCCIe008aHUs U BblaGleHUE
npeumyuwecms UHmMepaKmuHblX MexHoN02Uli 6 00y4eHuUu UH@popmamuxe.

Ocnogubie pesynibmamul  ucciedosanus: B xode uccnedosanus Oviiu  6vlsAsNeHbl
credyioujue 0OCHO8HbIE pe3ybmanmbvl. UCHONb308AHUE UHMEPAKMUBHBIX MEXHOI02UU 8 00yYeHUU
uHgopmamuke yiyuuiaem YyceoeHue Mamepuand, yeeiuyugaem uHmepec U MOMUBAYUIO
CMY0enmo8; UHmMepaKmueHble MexHoI02Ul NO360IAIOM YEeIUdUms 3¢ pekmusHocms 0byueHus,
CHUMICAOmM 3ampamsl Ha ROO20MOBKY KYPCO8 U VIYUULAIOM 83AUMO0eUCMEUe MeHCOY YUeHUKAMU
u npenooagamensimu, UCNOIb308AHUE UHMEPAKMUBHBIX MEXHOI02U Moxcem Obimb 0COOEeHHO
NONe3HbIM 8 YCI08UAX OHAAUH-00YYeHUs, K020a HeobX00uMo obecneuums O00CMAMOYHYIO
Momusayuio u d¢hghekmusHocms 00yueHUs HA PACCMOAHUU.

Obnacmv  npumenenusi. Pezynomamer uccnedosanus moeym Ovbimb npuUMeHeHbl 8
credyowux obaacmsax: obpazosanue u obOyuenue; pazpabomrKa UHMEPAKMUBHBIX KYPCO8 NO
uHghopmamuxe u Opyeum npeomemam, paspabomrka npoepamMmHo2o obecneduenus 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.

O0XK 004
HOUPPJIBIK BIJIIM BEPY PECYPCTAPBIHBIH MYMKIHAIKTEPI

Kuzam b.3.

binim bepy oicyiiecin axnapammanowipy enimizoiy 0amy CmMpameUusColHulY He2i32l
bazvimmapwinwiy 0ipi, cebebi XXI eacvip — Oinim bepy oicytiecin aknapammarnowipy 2aceipsvl. Con
cebenmi Oyeinei mayoa KomMnvlomepoi, AKNApaAmmolK JHCoHe anapammuolk MexHoL0cusLaposl, 3D
bagoapaamanapviy, npomomunmey mMeH mooenoeyee Koa0aHblIamvli 0apiavliK 6a20apiamaiapovl
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 kazakcrannpikrap! KazakcTtan — oprak maHbIparbIMbi3! MeH OopiHI3Il Mepeiii
MEKEHIMI3/1l OpKEHIETyTe Yiec Kocyra makbipaMbiH! ChIHAApIIbl KOFAMIBIK TUATIOT — TaTYJIbIK
MIeH TYPAKTBUIBIK HETi31" ,- Aem alThim KeTkeH [1].

FrimbiMu — TeXHUKANBIK 1aMybl Ke3eHIEpiHIH Oipi ajaM3aT OanachlHbIH OYT1HT1 3aMaHFbI
JIaMybl eKeHIIT1 6opiMiszre Oenrini. EniMi3aiH epkeHUeTiHIH eMip TipUILTiriHiH 0acThl cajanapbiHa
€HIIl, aKMapaTThIK, JKOFAPBI AICYMETTIK-9KOHOMUKAIIBIK, CAsICH YKOHE MOJICHU JaMYIIbl KOFaMFa
alfHaJTyBIH KOpceTe/i.

Eremenai emimizmin  Outim  Oepy KyHeciH akKmapaTTaHIbIpy eNIMI3AIH  JaMy
CTpATEeTUACHIHBIH HeTi3ri OarbITTapbIHbIH Oipi, cebedi XXI racelp — Oumim Oepy xyieciH
aKmapaTTaHIbIpy Fachlphl ekeHiH ce3iHemi3. Con cebenTi OYTriHrT TaHAa KOMITBIOTEP/II,
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/DKIHJIE MPOTOTHIITEY JKOHE MOJECIBACY
KYPCBIHBIH MaKCaThl, MA3MYHBI )KOHE MIHIETTEPI MEH OCBHI TIOH/I1 OKBITYABIH FHUTBIMU-TEOPHSLIIBIK
xoHe oxmictemenik Herizaemenepi b.K.Kazoekoa, F.A.AckapoBa, xoHEe T.0. FaJBIMIapIbIH
FBUTBIMUA €HOCKTEpiHJIe 3epTTENIN, aHBIKTAIFaHIBIFBIH aTam alTybIMbI3Fa Oonaabl. CoHBIMEH
oipre, C.T.MyxambOerkanoBa, A.C.Ten, W.B.Komoa, I'.U.CanrapaeBa, X.b.ba3aesa,
A.C.MaxanoBa FeUTBIMU €HOEKTepiHae 3D Monenieyne OKBITYIbIH FUTBIMA — TEOPUSIIBIK KOHE
SAICTEMEIK Heri3/iepiHe 3epTTey KYpri3uireH.

et enpaix ransimaap: Dahan, Ely, H. Mendelson, Hallgrimsson, J.JIny, B.®pauk «Kenen
MPOTOTUIITEY TpouecTepi». XKeaen NpoTOTUIITEY KOHE MHXKEHEPIIIK KOChIMILIANap: MPOTOTUITI
KacayFa apHaJFaH Kypajjap >KMHArbl IMPOTOTUOTEY JKOHE MOJENbACYAl OKBITYyAa  OlliM
aTyIIbUIAPABIH KOCIOU MaspIIbIFbIH KETUIIIPY/IiH TEOPUSIIBIK HET131H jKacaraH.
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Kazipri Tanga 3amMaHHBIH ©3IHIIK HIAPTTapbl MEH TajantapbiH Oap. EHOek HapbiFbiHA
OUTIKTI MHXEHEepIIIK Kaapiap KaxeT. Oap jKaKchl )KajJaKbl alTy MEH )KYMbIC 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 JKETY YVIIIH >KeTKUTKCI3 Oomanmpl. KociOMm TeXHHKABIK cajanapia *KOrFaphl
MaMaHJaH/IbIpbIIFaH OarJapiaaMaiapAbl MEHIepil, JOrMKa MEH MHTEIJIEKTKE CyileHe, KenTereH
aKmapaTThl Talfay JKOHE ecTe cakray Kalineri Ooiybsl eTe MaHbI3Abl. EKiHIN >KarblHaH, Oy
ke0iHece uesiap MEH >KOoOaapibl ITepPICTYIIH COTTLIITH aHBIKTAWUTBIH JKYMBIC TOOBIHBIH
1IIiH/e KOHE CHIPTHIH/IAa KapbIM-KAaThIHAC jKacay KablieTiMeH OaiaHbICThIpbLIIaab! [2].

Hudpasik 6imiM O6epy opTackl TUGPABIK O11iM Oepy pecypCTapbIHBIH ayKbIMIBI CIICKTPI.
[udpasik 6i1iM 6epy opTackl-Kyp/esi 5kKaHe KOl KbIPJIbl YFbIM peTinze 6enrini. Oran 6iniM 6epy
mporecid  MUGPIaHABIPYAbl  KaMTaMachl3  €TETIH TEXHUKAIBIK Kypammaap (MoOWibIi
KOMITBIOTEpIJIEp koHEe T .0. Kypammap), OarmapiaMaiblK KamMTamachli3 ety (KYHemiK JKoHe
KoJan6anbl Oargapiaamanap, MOOWIb/II KYPBUIFbUIAPFAa apHAIFaH KOCBIMIILA) JKoHE OLTiM Oepy
MIPOLIECIHIH TOJBIK IIUKIIIH KAMTaMacChI3 €TETIH NearoruKajbIK TexXHoJorusuiap [3].

[Iudpaslk Type YCHIHBUIFAH OKYy MaTepuajaapbl cabaK Ke3eHIEepiHIE KUBIHIBIKCHI3
naigananyFa )koHe cabaKThIH MIHACTTEPIH IICNTyre MyMKIHJIIK Oepe/ti:

e AKnapaTThl JKaHamla TYpJe JKETKi3y YIIiH KOMIIBIOTEPIIK TECTUIep/i, HHTEPAaKTUBTI
TarcbIpMaap/ibl KYpacThIpYIIbUIAP bl KOJIIaHBIHbI3;

e JKaHAa  MaTrepuanabl  TYCIHAIPY  KE3€HIHAE  3JEKTPOHIbl  OKYJBIKTappbl,
SHIMKIIOTICMSIIAPbI,  AHBIKTAMAJBIKTAPAbl, MYJIbTUMEIUSUIBIK —MpPE3eHTAlUsIIapAbl, OKY
OeliHemMaTepHasiapblH KOJ1aHbIHbI3;

e OuTMII, TaKbIPBINTHl OEKITY Ke3€HIHAE KOMIBIOTEPIIK TECTUIEP/l, SIEKTPOH/bI
OWBIHJAp MEH MYJIbTUMEAHUSIIBIK MTPE3CHTAIMIIAP/Ib KOJIIaHY;

e OUNMJII >KOHE TAaKBIPBIIITHIH TYCIHIKTI TYpPAE >KETKI3UIreHIH Oarajay Ke3eHIHJe
KOMIBIOTEPJIIK TECTUIEpJi, HMHTEPAaKTUBTI TalchlpMalap/bl, KPOCCBOPATApIbl >oHE T.O.
MaTepHaAapabl KOJIIaHy.

bimim  OGepymeri  akmapaTThIK  JKOHE  TEJIEKOMMYHHUKAIMSUIBIK — TEXHOJIOTHUsIIAp
KypaJJapbIHbIH MYMKIHAIKTEPIH KEIIEH 11 MaiiaananyFa, OKbITY THIMIUIITIHIH apTyblHA OKEJETIH,
OKY TpOILECIHIH KaXETTUNKTepiHe, OKBITYJbIH Ma3MyHbI, OAiCTepi MEH HBICaAHIAPbIHbIH
epEeKILETIKTEpIHE COllKeC KeNleTiH KeNn@yHKIMOHAIAbl LUQPILIK OuTiM Oepy pecypcTapbiH
a3ipiiey, KaTaJorTay >koHe Maiiagany apKblibl KOJI )KeTKi3yre 6omasl [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 Gepy pecypcTapbiH KOJIaHa OTBIPBII JOCTYPIIi OaFbITTa KAbINTacKaH cabak-
Tapbl 6TKi3yre Olpiiama e3repicTep eHri3e OThIPBII,MYFaTiMHEH TaJlalTap/Ibl CaKTay/Ibl Tajam eTei:

— MAaKCaTTBIH HAaKTbl TYXBIPBIMIAMAaChl, IOpIC MAaTepPHAJBIHBIH KY3bIPETTI IKOHE
JIOTHKAJIBIK Ma3MYHBI cabaKTap >koHe KociOu OariapiaHFaH NMpaKTHUKAIBIK TaricklpMaap;

— OapIbIK aHBIKTaMaJIapbl cayaTThl TYXKBIPBIM/IAY, MaHBI3/Ibl epexeriepre Ha3ap ayaapy,
CabakThlH MakcaThl MEH MiHAETTepiHe OailnaHblcThl HUQPIBIK OuTiM Oepy pecypcTapbiH
HET13/Ie/reH TaHaay, HUQPIbIK O6151iM Oepy pecypcTapbiH KOJIJIaHy 9iCTEMECIH XKacay.

[Hudpasix 611iM 6epy pecypcTapabiH KOJIJaHy MaKCaTTaphl

[ndpaslk pecypcTapabl KOJIAaHy HbICAHIAphl TOHTe OAaIaHBICTHI XKEKE aHBIKTAybl THIC.
Kazipri 3aMaHFbI OKY OpBIHIAPBIH Ja OKBITYIIBUIAP OPTYPIIi acTanThIK Kypaiaapsl Maiaanana
OTBIPBIII, JEKTPOHIBIK O11iM Oepy OarnapiamanapbIH e3/epi skacail anasl [5].

bactel Mmakcat THIMII HOTHIKETE KOJI JKETKI3Y YIIiH KeHO1p TEeXHOIOTHSIIBIK IPUHITATITEPII
aHbIKTay KaxeT. OKbITYIIBIIAp 93ipiereH OaraapiaaManap kebiHece Keneci KeMIIUTIKTepre ue:

— DJIEKTPOHIBIK KypCTa KAMTBIIFAaH aKIapaTThIH canachl TOMEH/IIT;

— JIOCTYPJT OKYJIBIK MOTIHIHIH KOIIIIPMECIH JIEKTPOH/IBI TYPE YCHIHY;

108



~ _—.  ISSN 2616-8901 )KY XABAPILbICHI Ne2(107)/2023  —

— THUIepcuITeMe,runepMea KypaiiapblHbIH MyMKIHIIKTEPiH KeHapa naijanany;

— TaHBIMAJI AHBIKTAMAJIBIKTAP/IbI )KCHULIETUITEH TYP JI€ KETKI3UIMeYi.

Srau, Oy KeMumIiutikrepai KociOm Mamanmap ToObl  d3ipiereH  (upMaibIK
Oarjapiamalniap/bl naiiagany apKbeUIbl )Korora Oonazbl. barnapnamanapasl Kazakcranubi Oi1imM
YKOHE FBUIBIM MUHUCTPIIIr ayKbIMBI capanTaMajaH eTKi3ell jKoHe JIHULeH3usutaiabl. Ic xysinae
Oi1iM O6epy MeKeMesIepiHiH OKBITYIIBIIAPHI ©3ePiHIH HUGPIBIK 0171iM Oepy pecypcTapbliH HeMece
0acka OKBITYIIBIIAP KYPFaH pecypcTap/abl Kui naigananansl [6].

Hudpasix 611iM 6epy pecypchiH a3ipiiey €Ki OarbIT OOMBIHIIA KYPYl MYMKIH:

1. AnnpiH anma TepuIreH MOTIHHEH, MalbIHAanFaH TpaduKalblK, OciiHe, ayauo
MaTepuaiiaH xoHe T. 0. nudpabiKk OLTiM Oepy pecypchblH "KypacThpy" YIIiH KOJIaHBLIATHIH
JaiibIH OarapiaManap/abl maiaanany.

2. Exinmni  GarbIT MaMaHJAHABIPBUIFAH OaFjapiiaMaliblK  KypajjaplblH KOMETiMEH
U pIIBIK O11iM Oepy pecypChIH d3ipiaeyai Oimmipesi.

Hudpnbik OiniM Oepy pecypchblH 931pleyAiH MaHBI3Abl acMeKTUIepiHiH Oipi — Kypc
OKBITYIIBUTIAPHI-ABTOPJIApPHI, OaFrgapiaMa jKacayllbulap MEH ofickepiep Oip-OipiMeH THIFBI3
KapbhIM-KaTbIHAC Kacayhl.

Hudpaeik OutiM Oepy pecypchbiH O3IpJICYHiH Kejeci OICTeMEIiK Ke3eHIepiH Oeuri
KepceTyre 601abl:

1 ke3eH. AnmbIH ana *KYMBICTB KapacTeipy. On nudpieik Oi1iM 6epy pecypchiH KoHE
MPAKTUKAIBIK OKY MaTepHasblH jKacay YIIH KaXeTTI KypannapAbl Kypy MHpOIECiH peTTEeHTiH
KyKaTTapAbl 93ipiey KaKeTTUIIrIMEeH CUIaTTanaibl.

AnN/IbIH ana Ke3eHre MblHajIap Kipyl MyMKiH:

— Kypc OapibIK THIHAAYIIBUIAPHIHBIH KAKETTUTIKTEPIH TalAayIbl KAMTUTBIH [U(PIBIK OLTiM
Oepy pecypchiHa KOMbUIATBIH MaHbI3/1bI TATTANTAp/bl TYKBIPBIMAAY, COJaH KeiH HUPPIIBIK OUTIM Oepy
pecypcTapbl (keninik kype, CD-re sxa3y)kanaail Hpicanaa 001aThIHBI Typatbl HISMIiM OeKiTine i,

— 1udpIabIK 6151iM Oepy pecypcbiHa KOMBLIATHIH TEXHUKANBIK TaJanTap/Ibl HAKThUIAY OChI
TEXHOJIOTUSHBI 1CKE achlpy MYMKIHJITIH JKeTUAlpy. Erep TeXHUKaNbIK KUBIHIBIKTap TYybIHJAACA,
TEXHUKAJIBIK TallChlpMaHbl HEMECe KYPCThIH HbICAaHBIH KaiTa Kapay YChIHBLIA/IbI;

— 1udpIbIK 6151iM O6epy pecypChIHBIH KOCTIApbIH KYPacThIPY;

— 1udpaslK 6U1iM Oepy pecypchiH Maiianany OOMbIHINIA MeJarorrap YUIH dJiCTeMENiK
YCBIHBIM/IAp Kacay;

— 1udpaslk OutiM Oepy pecypchIMEH JKYMbIC icTey OOMbIHIIA CTYAEHTTEp YILUiH
SiCTEMENIK YChIHBIMIAP JKacay.

2 ke3eH. MasmyHnel naiibianay. Ludpasik OutiMm Oepy pecypcrapbl OaraapiiaMaliblK
TYPFBIIAH €Kl 1K1 JKyiiere OeiHenl:

— aKMmapaTThIK,HAKThl alTKaH/1a Ma3MYH/IBIK O6JIirt;

— OarmgapiaMabIK KacaKkTaMa.

JIalbIHIBIK K€3€HI CTY/IEHTTEpP MEH OKBITYILBIIAP, CTYIEHTTEp XKoHE 0acKa KaThICYIIbUIAP
apachIH/Iarbl ©3apa 1C-KUMbUI OailylaHbICTapbhlH KOPCETETIH CIIEHapui ka3yMeH Oipre Kypei.

OyHKIIMOHANIBI HUPPIBIK O171iM Oepy pecypcTapbiHa MbIHANAP Kipei:

— OuniMrepiepii aBTopHU3anusiay;

—  ©3IHJIIK KYMBIC TYPIHJIET1 OKY MaTepHaIIaphl )KoHE KOPBITHIH/IbI OaKbLIay TarChIpMalapsbl;

— KOCBIMIIIa MaTepHajiap,HaKThl alTKaH/1a CO3IIKTED, aHBIKTAaMaJIBIKTap XKoHe T.0. ;

— OKYJIBIKIIEH KYMBbIC OOMBIHINIA YCHIHBICTAP, TEPMHUHJIEP CO3MIT1 JKIHE T. 0.;

— CTYJIEHTTEpP MEH OKBITYILIbLIAP apachlHIarbl UHTEpQEICTI OaitnaHbIC;

— KOpFaHBIC XyHecl.

JaitpiHABIK Ke3eH1 Oarmapiamanaymer aybicanasl. Ludpaeik Oinim 6epy pecypchiH Kypy
O3ipJICYMIITIEPICH OCBIHAAN pecypcTapibl Kypy TEXHOJIOTHSCHIH OuUTyal Tayiam eremi, Oyl
Ma3MYHHBIH KYPbUIBIMBIH aHBIKTayFa KOMEKTECE/I.
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3 keszeH. Ludpueik OiiM Oepy pecypchlH jkobanmay kediniae nudpislk OutiM Oepy
PECYPCHIHBIH KaJIIbl KYPBUIBIMBI HAKTBUIAHA bl KOHE erKeW-TerKenIl ClieHapHil yKacallbIHAIbI.
Byt nporiecc exi Ke3eHHEH TypaJibl:

— 9opOip xeke O6IIKTIH >KaIbl TY>KbIPhIMIAMAaCHI

— JU3aiiHbIH XkKacay.

Kanmel TYKbIppIMJIaMa CTHIIBII, KYpPCTBIH arMmocdepachblH, HaBUTalus 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 erKe-Ter kel 3epTTey il aHbIKTal bl byl Ke3eH e sKambl Ma3MYHBbIHA KaparaHjia
e3repicTep eHrizy oHaiiplpak. Kamaii 6onranga 1a, op e3repic xazdara Typae Ka3blTybl THIC.

JuzaiiHael Y camyMeH caiblCThipyFa Oomanbl. KaObIipramap MeH IIaThIpiapibl Cary
KAl TYKbIPbIMIAMaHbIH aHAJIOTHI 00JIYbl MYMKIH, aJ 1K1 9pJiey erxKeil-TerKeii Au3ailHHbIH
HYKTECI JIeTl KapacThIpyFa 0o Ibl.

4 kezeH. Oupipic. by ke3eH nudprabKk OUTIM Oepy peCypChIHBIH TiKeNel JaMybIMEH
cumarTanaabl,0enivaep OoibIHIIA MaTepHANABIH OpHAJacybl, TpapHUKaNbIK, MOTIHIIK, OelHe
KOHE ayIM0 MaTepuaiap, Tu3aiH koHe T. 0. Kipei.

5 xeseH. Tecriney. Tecriney mpoueci nudpibik 6iniM O6epy pecypchbiH KYpyAbIH opOip
KE3CHIH/E KY3ere achIpblIajibl, OHBIH imIiHAEe OarnapiiaMaiblK KaTeleplli aHbIKTay Ke3eNel.
TecrineyniH MaKCaThI-KOPBITBIHILI OaFgapiaMaHbIH MONIMJIEITEH TajlanTapra COWKECTIriH
aHbIKTay. EH MaHBI3ABICHI-031piaeylIiyiepAiH, KOJAaHyIbUIAPABIH, aBTOpIapIblH OaKblIaybIMEH
U GPIBIK OLTIM Oepy pecypChIHBIH KeMIIUTIKTEPiH SKCIIEPUMEHT TYPAC aHBIKTayFa MYMKIHIIK
OepeTiH KOPBITHIHABI TecTiNiey. KOpBITBIHIBI TECTINICY 1IH MAaKCATHI:

— HHTEpHeTTer1 OaraapiamMaHbiH OapIIbIK KOMIIOHEHTTEPiHIH (DyHKIIMOHAIIBIFBIH TEKCEPY;

— YCBHIHBUIFaH MaTepHajia KoHe OHBI iCKe achIpy/a KaTeliKTepAiH OoimMayblH OakbLIay.
Kebinece Oyt xepae 6enrui 61p Kype ThIHAAYIIBUIAPBIHBIH KOMET1 KaXKeT;

— uHTepdeic )KYMBICBIH Oaranay;

— KYpC ThIHAAYIIBUIAPBIHBIH OKY OapbhIChIHA KETETIH YaKbITTHI Oaraiay;

— TeCT TallChIpMaJlapblH OpbIHJAY HOTIDKEJIEepl KOpPIHETIH >KOHE Ka3bUIaThlH Oa3aHbl
KaJIBIITACTBIPY.

6 xe3eH. Lludpnbix O11iM Gepy pecypchiH TipKey jKoHE cepTu(uKarTay.

KYKBIKTBIK K0HE 3aHJIBI KOPFay KOMIBIOTEPIIK OKBITY OaraapiaManapbl MEH KETUTiK
KypcTap HMQpabIK Ou1iM Oepy pecypchl MEH oJylapJlaH ajblHFaH MaTepuanapibl pyKcaTchl3
TapaTKaHbl YILIiH jKayalnKeplIIikTi ke3aeiTiH Ka3zakcTtaH 3aHbIHBIH KYILIIHE €HETIHIH OUIIIpel.
barnapnamara apHanfaH cayia Oenrici Jie OHbl KOpFay[AblH Kypayibl Oouibln TaOblaaael. Tipkey
nupIabIK 611iM 6epy pecypChiH KYKBIKTBIK KOPFAyAbl KY3€re achpy YIIH KaxeT.

OkpITy OarnapiaamaiapblH cepTU(HKATTay ONIaplIblH CarachlH pacTay YIIiH KOJJIAHBLIA/bL.
Onbl 1udpnbK OutiM Oepy pecypchlHBIH HOPMAaTUBTIK KyKaTTapa OeNriIeHreH Taianrapra
COMKeCTIriH OeNTiIeHTIH 3aHHAMaHbI MEMJIEKETTIK HeMece MEMJIEKETTIK eMec YibIMIap xKyprizeni [7].

bipinmn tonka 6utiMrepiepain 6enrit Oip OuTiM JKyHenepiH KalbITacTblpy KaKeTTUIIrMEeH
OaifIaHbICTBl  YCBHIHBICTAp TybIHIAybl Kepek. Lludpnbik OutiMm Oepy pecypcTapblH Naiiianany
K)KETTUIIN OKYLIbUIapbl MaTeMaTuka, (u3MKa, XUMUs, OHOJorus koHe T.0. OlpkaTtap MoHAEP.iH
MIOHJIIK oieMiHe Oip yaKbITTa OKbITY Ke31HZe LMKIJApMEH TaHBICY MpOLEcC] TybIHAANIbL. MpbIcanbl,
CTyJeHTTepre TaOuFaTTa SKOJOTHSUIBIK Tere-TeHIIK OPTachlH KypyFa JKOHE caKTayFa MYMKIHJIK
OeperiH 1udpIbIK OUTiM Oepy pecypcTapbl, SKOJIOTHSIBIK JKaFlaibl TYpaKTaHABIPY YIMIH KaKETTi
(bUBUKAITBIK TTPOIIECTEP/Il €CENTEY HKOHE T.0. Mocesep Il KapacThIpysI [ §].

[Mudpubik 6imiM Oepy pecypchiHa JIETeH KaXETTUIIK MHUKPO KOHE MaKpO dJIEMEHTTEpiH
3epTTey Ke3iHJe KOpiHedl, MyHAa OKYIIbIFa MHKPO >KOHE MaKpO OOBEKTUIEPMEH KYMBIC iCTEYy
’KOHE oJlapipl oijay Kypangapsl Oepinyi kepek. bys TonTelH mudpiasik 6i1iM 6epy pecypchiHa
JIETeH KKETTUTIK JIOCTYPJIi OKBITY Ke31HAEC KaKETTI TOKIPUOENIK HeTri3eMeHl Taba alMalThIH
OipKaTap YFBIMAAP/bI, TEOPHsIAp MEH 3aHIapbl 3epTTEY KKET O0JIFaH Karaaiia TybIHAan bl
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ExiHmni Tonka oKyImsuiap by Oenritl JaFapuiapAbl UTePY KaKETTUTIriMeH O0alIaHbICThI
Kipyl KepeK HaKThl IMOHJIK OHE Kaiambl OutiM Oepy cumarbiHaa 00aybl Kepek. I[ToHmik
PENpONYKTUBTI NaFAblIaplbl Urepy Ke3eHiHae uudpislk Ou1iM Oepy pecypcTapblHa JereH
KaXETTUTIK ecenTeyyepre OalIaHbICThI Karaanaapaa TyblHAaiael. by xarmaiiga mudpiabik
OimiM Oepy pecypchiH Mal1anany OKYyIIBUIapAbIH €CeNTeyaepal )KYPrizyre, olapbl TEKCEpyre
JKOHE HOTHDKENIep/Il OHJeyre KeTEeTiH yaKbIThIH KbICKapTy Tajan eriieni. CoHbIMEH Katap, Oy
xKarnanaa mudpiblk 6imimM Oepy pecypcTapsl op MoH OOHBIHINA TUNTIK JaFIbLIapAbl IBICHIKTAY
yuIiiH Kaxxet.bipkarap >xanmel 0u1iM Oepy IaFaplIapbiH, aTan alTKaHa KaJIbl Tajlaay *KoHE
CHUHTE3/Iey, AIKCIIEPUMEHTTI JXOocmapiiay, HKCIEPUMEHTTIK AepeKTepai eHJey, aKmapaTThl
JKUHAY, PETKE KETIPY J)KOHE Taijaay JaFIbUIapbiH KAJIBINITACTHIPY Ke3iH e U pIIbIK O11iM Oepy
pecypchlHa KQXKETTLUIIK Oap.

YuriHmn Tonka OuTiMrepiepaiH IIbIFapMAaIlbUIBIK THOTET1 JaFAblIapblH KAJIBIITACTHIPY
K@XETTUTIriMeH OailyTaHbICTHI YCHIHBICTAP Kipei, OJIap bl UTepe OTHIPHII, CTYACHTTEp 63 OeTiHIIe
1371ey apKbUIbl CyOBEKTUBTI *kaHa OimiM anaasl. COHBIMEH KaTap, HIbIFApMAIIbUIBIK KOPIHICIHIH
OacTpl Oenrici-aabpIHFaH OHIMHIH KaHAIBFBL. [IbFapMambIblK KBI3METTIH a)KbIpaMac MIapThI-
TaHBIM TMPOLECIHIEC KHUBIHABIKTAPABIH Oomybl. Ochlaiiiia, MIbIFaPMAIIbUIBIK AaFAbLIapIbI
KAJBIITACTBIPY apHANBI TYKBIPBIMIAIFAH OKY MOCENeNepiH, apHaibl YHBIMIACTHIPBLIFAH
TaHBIMJIBIK KBI3METT1 KakeT eTeni. by xarnaiina uudpasik 6i1iM 6epy pecypchiHa KaXKeTTLTIK
OuriM Oepy KYHECiH OKYIIBUIAPIBIH MIBIFAPMANIBIIBIK KaOUIETTEPiH KaTBIITACTBIPYABIH THIM/I1
KYpaJIbIMEH KaMTaMachl3 €Ty CYpaHbIChIHA OaiIaHBICTHI TYBIHIANWIBI. ATall alTKaHa, UPPIBIK
Oisim Oepy pecypcTapbl OHTAMIAHABIPY A€M aTaIaThIH MaceeepIl Menye KaHna MyMKIHIIKTep
alryra KoJ KeTKizelll, oHAa OipKarap MyMKIH HYCKalapIblH ilIiHeH Oenrim Oip TYpFblAaH eH
YTBIMJIBICHI TAHIATBIHABI [ 8].

udpasik OiaiM Oepy pecypCTapblHBIH cama TalanTapblHa jKoHe Ou1iM Oepy KyHeciHiH
KOKETTUIIKTEpIHE COMKECTIK JopekeciH Oenriiey HU@pablK OutiM Oepy pecypcTapblHbIH
KUHaFbIHA UQPIABIK OLTiM Oepy pecypchiH eHri3yAeH OypblH Oonyra THic. MyHJal >KMHAKThI
KAJIBIITACTBIPY LUQPIBIK OUTIM Oepy pecypchIHBIH aBTOpiapbl opOip HUGpIbIK OuliM 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.

Hnpopmamuzayus cucmemsl 00pa3osanusi A61sAemcs OOHUM U3 OCHOBHBIX HANPAGIEHUL
cmpame2uu pazeumus cmpamvl, max kax XXI eex — eex unghopmamusayuu cucmemvl 00paz068aHusl.
Llosmomy Ha cecoousuHULL OeHb AKMYATIbHO 3HAHUE KOMNbIOMeEPd, UHGOPMAYUOHHBIX U ANAPATNHBIX
mexnonoautl, npocpamm 3D, 6cex npocpamm, npumeHsemulx Ol NPOMOMUNUPOSAHUS U
MOOeNUposaHusi, U co30aHue UHGYOPMAYUOHHOU NPOSPAMMBL C UX NPUMEHEHUEM.

KiroueBble ¢ji0Ba: mooenb, Mooeruposanue, Npomomunuposanie, UH3CeHepHoe 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.

UDC 541.183/49

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(lll) 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 PVVP 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 (I1) 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 Oz 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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®OCDO®OP KOCBLIBICTAPBIH AJTY PEAKIUSIJIAPBIHIAFBI MBIC
KOMIO3ULISIBIK MATEPHAJIIAPJBIH KATAJIUTUKAJIBIK KACUETTEP

Mamanosa C.A., Canapeanuesa K.b.

Maxkanaoa 3epmmenzen peakyusnapobiy momwiy capwvl Gocgopovl cyivl HcaHe OYMAHOIObL
opmaoa KamvlCybIMeH 2emepozeHii Kamanuzamopiap He2iziHoe ayudokeuwen movic (Il) owcone
nonusunuinupponuoon (IIBI1) kenmipineen 3ananoapovl apHanean caxcy Keuin OSKCMpaKyus
@ynnepenoep dHcane antoMuHULL OKCUOT KelliH 2IUYUH-HUMPAMbl HCAHYbL KOPCEMIN2EH.

KinT ce3nep: cemepocenoi kamanus, mvic (Il) ayuookewenoepi, noOIUSBUHUINUPPOTUOOH,
MacvLIManoayusl, capsvl pocgop, momoiey, KUHEMUKA.

KATAJIUTUYECKUE CBOMCTBA MEJHBIX KOMITO3UIIMOHHBIX
MATEPHAJIOB B PEAKIIUSIX IOJTYUYEHUS COEIUHEHUN ®OCPOPA

Mamanosa C.A., Canapeanuesa K.b.

B cmamvbe usyyenvl peakyuii OKUCIEHUsL HCENMo20 Gocgopa 6 800HOU U OYMAHONbHOU
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 20PEHUS.

KiloueBble ciaoBa: cemepocenHvltl  kamanus, — ayuookomniexkcol  meou (1),
NONUBUHUTNUPPOIUOOH, HOCUMENb, HCeAmblll hocghop, oKucieHue, KUHeMmUKa.
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HNPEAUKTUBHOE MOJAEJIUPOBAHUE COAEP KAHUA TOKCHUYHBIX
SJIEMEHTOB C HCITIOJIB30OBAHUEM MAIIIMHHOTI'O OBYYEHUA

Haiizabaesa JI., bepxumbaesa A.M., Avinabex H.A.

Hannas cmamvs Hanpaenena Ha nooobop aneOpUMMO8 MAUUHHO20 00YYeHUs OISl B0CHPUAMUSL
/IeMEHMO8 8 cocmase nouswl. Jisi 9moeo oviiu nocmaesiensvl ciedyiowue 3aoauu. 1) coop u ananusz
OGHHBIX O MUNAX MOKCUYHOCIU NOYS, 2) U3YUeHUe MAmemamuideckol Mooeu MOKCUYHOCHU OJisl
OYeHKU YPOBHSL YCMOuMUeocmu, 3) NpocHO3UPOBAHUE KOHYEHMPAYU MOKCUUHBIX J/IeMEHMO8 8 NOY6AX
C UCNONL308AHUEM YembIpeX AN2OPUMMO8 MAUUHHO20 0DVYEHUSL.

B cmamve Oviiu  npomecmupoganvl uemvlpe an2OpUMMA  MAWUHHO20 O00YYeHus. Ois
NPOCHO3UPOBAHUSL COOEPAHCAHUSL MANCENbIX Memaio8 6 nouyge. Pezynomamvl nokaswléaiom, ymo
UCNOb306AHUE  WI2OPUMMO8  MAUIUHHO20 O00VYeHUsi MNO0360/sem  OOCMUYb  bICOKOU  CMeneHu
NPOCHO3UPOBAHUSL KOHYEHMPAYULL 6DEOHbIX DNIEMEHMO8 8 NOYBAX, YMO MOdcem Oblmb NOAE3HO Ol
NPUHAMUSL PeWeHUtl N0 YNPasienulo o0vekmamu 3aepsisHenus. /lanbretiuee nosvlueHue moyHocmu
OAHHBIX U 86100P MOOEU U ATICOPUMMA MAKHCE MO2YN NOBLLCUMb MOYHOCHb NPOCHO3A.

B pesynomame npocnosuposanus ¢ ucnonvzosaruem aneopumma K-oauorcariwux cocedeti
MOYHOCMb MoOenu ObLia docmueHyma Ha yposue 68 %, a ¢ ucnonvzosanuem /lepesa pewenuii — 69 %.

Tonyuennvle pezyromamol mMocym Ovbimb NOAE3HbL CHEYUATUCAM 6 001ACmU OXPAHbL
OKpydHcatoujeti cpeobl, YNPasieHus 3eMelIbHbIMU PeCYPCaMl U NPUHAUS PeUeHU.

Knwuesvlte cnoea: nousa,  moxcuumvle — dIeMEeHmMbl,  CMPYKMYpd,  PeSUoH,
UHMENIeKMY AIbHbLI AHATU3.

IlouBa sBisieTCS BaXHOM OCHOBOM JUIA YEJIOBEYECKOI'O PAa3BUTHUS W BBDKUBAHUSA.
JlesTenbHOCTh 4YeJIOBeKa 3HAYMTENIIbHO M3MEHMJIA CTPYKTYpY U (GYHKIHOHUPOBAHUE
ITOYBEHHBIX NMUIIEBBIX CETEH M3-3a Pa3pyLICHUs U BBIACICHUS BPEIHBIX BEIIECTB, YTO CO3/1AET
pacTymyo yrposy s 310poBbs NOYBbl. OJHaKO OIpOMHAsl CJIOKHOCTH IOYBBI 3aMEIJINAIIA
TEMIIbl U3YUYEHUS IOYBEHHOW 3KOJIOTUH.

BoznelictBue Ha mnpupojy CTajgo TJ00aTbHBIM B CBSI3U C HHAYCTPHAIbHO-
WHHOBAIlMOHHBIM Pa3BUTHEM BO BCEM MHpPE, MNPUBOMASIIMM K 3arpsA3HEHHUI0 OTPOMHBIX
tepputopuil cymu. OnHON M3 TakuX HpoOJeM B HACTOsIIee BpeMs SBISETCA 3arps3HEHHe
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
pa3IMuHblE COEJUHEHMs] NPEBPAIAIOTCS B XUMUYECKHM HMHEPTHBIE, MaJOTOKCHUYHBIE H
MaJIOJTIOCTYITHBIE JUISI PACTEHHM NPOAYKTHI, & TAKXKE TOKCUYHBIE XUMHYECKUE COCINHEHUS 32
CYET UX PACTBOPEHMS B KUCIBIX WU LIEJIOYHBIX cpepax [1].

SBNSASICH OCHOBHBIM NMPUPOAHBIM PECYPCOM, MOYBA CIYXKHUT OMOJIOTHYECKOW OCHOBOM
BBDKHMBaHUs 4yesoBeka. OIHaKo cyliecTByeT 0oJjiee BHICOKAsk BEPOSITHOCTD 3arpsi3HEHUS 3eMIIU
TSDKEJIBIMU METAJUIAaMU 10 MEpE YBEJIMYEHUs AaKTUBHOCTH 4YeJIOoBEeKa. B To BpeMs Kak
MPOMBIIIIEHHOCTh U CEJIBCKOE XO03MCTBO HEOOXOIUMBI ISl OBICTPOTO 3KOHOMHUYECKOIO
pocTa, 3arps3HEHNE MOYBBI TSHKEIBIMU METAIJIaMM TaKXKe€ YBEJIMYUIIOCh M3-3a WHTEHCHUBHOU
IIPOMBIIIJIEHHON M CEJIbCKOXO3SMCTBEHHON AEATENbHOCTU. ECIM MO3BOJMTH KOMIOHEHTAaM
TSDKEJIBIX METaJUIOB HaKaIUIMBaThCs C TEUEHHEM BPEMEHH, HKOJOTHYECKOil cucrteme Oyner
HaHeceH cepbe3Hblil ymiepO. Ilumesas memnouka TakXke MpPUBENET K HAKOIICHUIO TSXKEIBIX
METAJVIOB B OpPraHMW3ME€ 4YEJIOBEKa, UYTO YIrpOXkKaeT 3/J0pOBbI0 4eaoBeKa. Tema 3arps3HeHusd
TSOKEIBIMA METaJUIaMH OOCYXKIAeTCsi B CBSI3U C PAa3BUTHEM IMPOMBIIUICHHOCTH U POCTOM
ropoaos [2].
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CauHer siBnsieTcs HanbosIee MPUOPUTETHBIM 3arpsi3HuTenieM B Bocrounom Kazaxcrane;
TM | kiacca OmacHOCTH C BBICOKOW TOKCHYHOCTBbIO, MYTareHHbIM U KaHIEPOT€HHBIM
JEHUCTBUEM U CIOCOOHOCTBIO K OMOAKKYMYIISIIIUHM SIBISIETCS BKJIAJIOM MHUKPOIJIEMEHTOB, HO
MOCKOJIbKY 3arpsi3HEHHE MMOYBbI CBUHIIOM SBJISIETCS JUTUTEIBHBIM C IEPUOOM MOJypacaaa oT
740 no 5900 ner, uMeeT BaKHOE 3HAYEHUE ISl U3YUEHHUSI IOTJIOTUTENbHBIX CBOMCTB IOYBBHI, a
TaKKe DKOJOTUYECKOTO 3J0pOBbs IOYBEHHOTO TMokpoBa. Kpome Toro, HeoOXoaumo
pa3paboTaTh pa3auYHbIC METOJbI JJIsI YMEHBIICHHUS WU TOJHON JIMKBUIAIMK MOCIEACTBUN
sarps3aenus [3].

N3ydeHne NOTIOTUTENBHBIX CBOWCTB MOYB HPU PAa3HOM YPOBHE aHTPOIOTEHHOTO
BO3/ICIICTBUS SABJISETCS CEPbEe3HOM 3aaueii TOUBEHHOM 3KOJIOTUH, BaXKHON KaK B HAYYHOM, TaK
U B IPAKTUYECKOM OTHOWIEHUH. lIporecchl moriomeHus SBISAIOTCS OJHUM U3 Hauboiiee
BAKHBIX IPOLIECCOB, KOHTPOJIUPYIOIIMX MHUTPALUI0 MHUKPO3JIEMEHTOB B CHCTEME IOYBa-
pactenue. Pemas Ty 3amaqy, Ternepb MOKHO OLICHMBATh M IMPOTHO3HPOBATH HKOJIOTHIECKOE
3I0pOBbE MOYBEHHOT'O MOKPOBa U (GOPMHUPOBATH MOJUTHKY, KOTOPask MO3BOJUT CHU3UTh WU
MOJHOCTHIO UCKIIIOYUTh BPEHOE BO3/ICHUCTBHUE 3arpA3HEHUS HA HKOCUCTEMY [4].

[Tonnmanue B3aMMOJEHUCTBUS HAI3€MHBIX M MOA3EMHBIX CHCTEM HEOOXOIUMO IS
pPalMOHAIBHOT'O HCIIOIB30BAaHUS MOYBEHHBIX PECYPCOB, YTO CTaj0 OJAHOW W3 LEHTPATBHBIX
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, Mmo-mpexHeMy HMeEIas WHAYCTPUAIbHO-arpapHyko
HAaIllPaBJIICHHOCTh C OONBIIONW CTaOUIM3UPYIOMIEH POJBIO CBHIPHEBOM  COCTABIAIONICH,
MPOJOJKAET HCIBITHIBATh 3HAYUTEIBHOE BIHMSHUE COCTOSHHUS arpapHoro cekropa. XoTs
Oonbplias YacThb TMPOU3BOJACTBA 3€pHA B PECHNyOJMKE pAacrolio)keHa B  OMacHOU
CEJIbCKOXO035IMCTBEHHOM 30HEe Ha ceBepe Kaszaxcrana, B CTpaHe AOCTATOYHO 3€pHA U APYIUX
NPOAYKTOB nJig obOecredeHUs COOCTBEHHBIX HYXKJ, a TakKKe 3€pHO SBISIETCS BaKHBIM
AKCIOPTHBIM TOBapoM. CelbCKOoe X035 UCTBO pecyOIMKN 00€CTIEYNBAET €€ CTPATETHYECKYIO
IPOJ0BOJILCTBEHHYIO Oe30macHoCTh [7-8].

W3ydeHne o0coOCHHOCTEH BIMSHUS TOKCHYHBIX JJEMEHTOB Ha OHOJOTHYECKHE
MIPOIIECCHI B TOYBE U MEXAaHU3MOB YCTOWYHMBOCTH PACTEHUM K HUM SIBJISIETCS HAYYHON OCHOBOM
JUIS pa3pabOTKM TEXHOJIOTHU TPEAOTBPAIICHUS HETaTUBHBIX TOCICICTBUN 3arps3HEHUS U
METOJIOB TPOTHOZHPOBAHUS HKOJOTHMUECKOTO pPHUCKA. AKTyalbHOCTh pa3paOOTKH aHalu3a
BO3JIEHCTBHS U MOCJIEICTBUI TOKCHYHBIX DJIEMEHTOB B MTOYBE Ha 3JI0POBBE YEIOBEKA CBj3aHa
C HaKOIUICHHEM MHOTOUYHCICHHBIX OJKCIEPUMEHTAIbHBIX MAaTepHalloB MO COACPKAHHUIO
TSOKENBIX METAJIOB, MECTUIIUIOB, HEPTH U APYTrUX TOKCUYHBIX DJIEMEHTOB B MouyBe/Boje. B
CBSI3M C OTHM pe3yJbTAaThl UCCICIOBAHUNA W BHEIPEHUS WH(OOPMAIIMOHHBIX TEXHOJIOTHUH B
HKOJIOTHIO, KaK TPUOPUTETHOE HATIPaBJIEHUE, TO3BOJISIIOT OCYIIECTBISATh ONEPAaTUBHBIN 0OMEH
uH(popmanuei B T100aJIbHOM U JIOKAIBHOM MaciTabe ¢ MUHUMAaJIbHBIMU 3aTpaTaMH CPEJICTB,
TPYAOBBIX PECYpPCOB U C MAaKCHMAIbHBIMHU IOKA3aTeIsIMU JOCTOBEPHOCTH. , TOYHOCTh H
00BEKTUBHOCTH, HaIIpaBJIeHHBIEC Ha 3(()EKTHBHOE MPEIOTBPAICHUE HETaTUBHBIX U3MEHEHUI
B IPUPOAHOM cpene [9].

Ha ocHOBaHWM W3y4eHHBIX MaTepHaAOB OblIa TIOCTAaBlIEHA II€Jb 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 TOKCHYHOCTH TTOYBHI;

2) M3yunTh MaTeMaTHYECKYHO MOJICIIb TOKCHYHOCTH MTOYBBI JIJIsl OLICHKU YPOBHSI 3arPSI3HCHUS;

3) IIporHo3upoBaTh KOHIEHTPALMK TOKCHYHBIX 3JICMEHTOB B TOYBaX C IMOMOIIbIO
YeThIPEX aITOPUTMOB MAITMHHOTO O0yUeHUSI.

Memooonozus uccredosanus u ucxooHvie OanHble., OmHAM U3 HaMOOJIee Ba)KHBIX
KOMIIOHCHTOB JIFOOOH 3agauyu 1O HayKe O JaHHBIX WM AaHalu3y JaHHBIX SBJISETCS
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uccienoBaTeabCckuil ananu3 1aiHelx (EDA). B pesynbraTe Mbl Jiydille TOHUMAaeM Hallld JaHHbIE
U MOXEM PAaCKpbhIBaTh paHee HEM3BECTHBIC KOHIIETIINH. J[JIs aHaTn3a KCITI0Ib30BAINCH AJITOPUTMBI
MaIIMHHOTO 00yUYeHUSI.

Cratuctuyeckas uHpopMaius moiaydeHa ¢ oduiuanrsHoro cairta https:/stat.gov.kz
(pucynok 1). IlpenBapurenpHast 00paOoTka HEOOXOAMMA [UIsl TIOATOTOBKH JAaHHBIX K
UCII0JIb30BaHuI0. BoceMb mapameTpoB Habopa AaHHBIX SBJISIOTCS KaTErOPHATbHBIMU JTAHHBIMHU.
Merto161 IpeoOpa3oBaHus AUCKPETHBIX JaHHBIX B IPOCTOM YUCIOBOM MACCHUB JOCTYITHBI B MOJTYJIC
Scikit -learn (Python). Kpome Toro, oH mpeaoctaBisieT MOJCIIH, KOTOPbIE pa3Ae/IsaioT JaHHbIE Ha
HaOOPBI TAHHBIX JUIsE 00YYEHUS U TECTHPOBAHMSL.

Concentration Chromium{Cr} Cuprum{Cu) Niccolum{Ni} Plumbum{Pb} Zincum(Zn) Cadmium{Cd} Arsenicum{As) Hydrargyrum{Hg)

count 189.000000 189.000000  185.000000  1%8.000000  158.000000 195.000000  195.000000 135.000000 189.000000

mean 0.7336658 58352200 32.003560 26.980150 34.920407  B9.531787 0.238580 T.847911 0.052979
std 0.443135 12402173 25.316437 T.004354 18.658070  41.433070 0.128714 1.604335 0.054281
min 0.000000 31.600000  14.800000 12300000 11.400000  29.400000 0.033280 3550400 0.006700
25% 0.000000 51.760898  19.820000 23.500000 28700001 53.800002 0.135500 6701100 0.024200
50% 1.000000 60.230000 23200001 26.660000 31.544444  61.400002 0.220000 7.710000 0.031200
75% 1.000000 66.600003  31.800000 29.650001 35.470466  71.144863 0.335000 8.711650 0.066673
max 1.000000 106.089583  193.399994 74589888  195.608087 420.200000 0870000 20450000 0.354000

Pucynok 1. UcxonHbie naHHbIC

[Tyrem conmocTaBieHHs] KOJIUYECTBA 3arPSI3HAIOIIUX U JPYTHX BEIIECTB B UCCIIENYEMBIX
MoYBax C UX (OHOBBIMH YpPOBHSIMHU, C OJHOM CTOPOHBI, U MX MNPEAEIbHO JOMYCTHUMBIMU
ypoBuamu (ITK), ¢ npyroif, mpoBoauiach oreHka 3arpsi3HeHus mouB. Kpome Toro, mon
(GOHOM YACTO MOHMMAIOT HAJIMYME XUMHUUECKUX DJIEMEHTOB M COEJUHEHMIHl B IOYBaXx,
PacHoyIOKEHHBIX JIOCTATOYHO JalleKO OT HMCTOYHUKOB 3arpsizHeHHs. UToObl ompeaenuThb
KOHIIEHTPAIMIO TSKEJIbIX METa/UIOB B IIOYBE, MHOTHE HCCIENOBAaTeNd OObEeIUHMIN
CHEKTpalbHbIE JaHHbIE C METOAaMH MAITMHHOTO O0Yy4€HHUsI, TAKUMHU KaK BEKTOpHAs perpeccus,
uckyccrBeHHble HelipoHHble cetu (MHC) u cnyuwaiinsiii nec. C 0qHON CTOPOHBI, BBICOKas
Pa3MepHOCTb ¥ U30BITOYHOCTh CIIEKTPAIbHBIX JAHHBIX JUIS OMpPEAEICHHs 3arpsi3HEHUs TOYBBI
TSDKEJIBIMU METaJlJIaMU CYIIECTBEHHO BIIMSET HA TOYHOCTh M YCTOWUYMBOCTh MOJIENU OLICHKH.
B pe3ynbpTaTe MHOTHE yu€HbIE HCIIOJIb3YIOT METO bl CTATUCTUYECKOTO aHATN3a JIJIS BBISBJICHUS
COOTBETCTBYIOIIUX XapaKTEPUCTUUCCKUX TOJIOC JIJIS PA3IMUHBIX TSHKEIbIX MeTamion [10-11].

Kospdunuent xoppensiuuu WA KOppessiiuus — 3TO pe3yiabTUPYIOLlee 3HaUYCHHE
KOBapHaluu JIBYX CJIy4YallHbIX BEJMYMH, JIEJICHHOE Ha IIPOU3BEIECHHE CTaHJapTHBIX
OTKJIOHEHUH Ciy4yalHBIX BENWYMH. B3auMOCBSI3b MeXIy KOBapHalUsSMHU, CTaHIapTHBIMHU
OTKJIOHEHUSMH U KOPPEISIUIMH MOKHO YBUJETh B CIEAYIOIIEM BBIPAKEHHUH JIJI KOPPEISILIUU
noxonaHoctei nns nepemeHHbx XpoMm (Cr), Meas (Cu), Hukkonym (Ni), Cuner (Pb), unk
(Zn) , xanmuit (Cd), mpimbsik (As), pryts (Hg) u xoHuentpauus. Beaudnubsl HOpMaTHBOB
3arpsi3HEHMs] MOYBbI HAXOMAATCS B NPSIMON 3aBUCUMOCTH OT YCTAHOBJIEHHBIX HOPMAaTHBOB
KadyecTBa BOJABI M BO3ayxa. OTO OOBACHSETCS TeM, 4YTO Haubojee OmacHble BEHIeCTBa
NPOHUKAIOT B TMOYBY JHUIIb B HEOOJBIIMX KOJIMYECTBAX UM 4YacTO CBSI3aHbl C
KOHTAKTHPOBABIIMMH C MMOYBOW cyOcTpaTamu, B TOM 4YHCIIe C BOAOW M Bo3ayxoMm. [ToaTomy
npHu pa3paboTKe HOPMATUBOB, CBSI3AHHBIX C 3arpsAi3HEHHEM IOYBBI, HEOOXOAMMO YUYHMTHIBATH
YCTAaHOBJICHHbIE HOPMBI KauecTBa BOJbI U BO3yXa.
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Pucynok 2. Koppensiiusg Mexy nepeMeHHbIMH

[Tepemennsie xpom (Cr) u HuKeNb (N1) MeroT Koppensnuto 82%, 4To SABISETCS OTIMYHOM
koppemsiiueit. Koppensimus -19%, unan nonHas oTpuIaTenbHas KOppessius, oOecreuynBaeTcs
takumu ¢pakropamu, kak Cuprum (Cu) u Niccolum (Ni). DTo 03Ha4aeT, 4TO U3MEHEHHE OAHOTO
3HAYECHHS BBI3BIBAECT M3MEHEHHE JPYroro, MPsIMO MPOTHBOIIOIOKHOE MPONOPIIMOHAIEHOMY €T0
cpennemy 3Hadenuro [12].

Meron Pairplot mo3Bonsier MoJIb30BAaTENIIM BU3YaJIM3UPOBaTh MAPHYIO MAaTpHILy, B
KOTOPOU KaXKIIbIi YUCIIOBOM 3NIEMEHT B HaOOpe MaHHBIX OTOOpakaeTcs BIOJb OCH X U OCH Y B
dbopmare «CcTONOEI] 32 CTOIOIIOMY» WIIH «CTPOKa 3a cTpokoi». Ha puc. 3-4 mokazaHsl monapHbIe
OTHOIICHHUS U TpaduK pacupeeNeHus, WITIOCTPUPYIOIMNN pacipeieTieHie 3HaUeHUH.
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Pucynok 4 . IlapHsrii rpaduk epeMeHHBIX

ABtops! [13] numyT o 3arpsA3HEHUU MOYBBI BRIOPOCAMU ILIAXT, U JIaXKe MOCIE 3aKPhITUS
IIaXT PUCK 3arpsi3HEHUs MOYBBI U Bo3Ayxa coxpaHsercs. [IoTeHIManbHO TOKCHYHBIE 3JI€MEHTHI
(IITD) mnpencraBisiOT CEPbE3HYID OMACHOCTb [UJISl 3/I0pPOBbSl 4YENOBEKAa. ABTOPBI YPOBHEM
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).
Opnnoti u3 ipo6ieM rporHo3upoBanus [1TD siBisieTcst BBICOKas TPOCTPAHCTBEHHAS H3MEHYUBOCTh
U MHOXECTBEHHOCTh MCTOYHHUKOB 3arps3HEHHs. ABTOpPbl HCCIEAYIOT MOJEIUPOBaHUE
npocTpaHCcTBeHHOro pacnpenenenuss OTD B mouBax [14] ¢ ucnosib30BaHUEM aJITOPUTMOB
MaIIuHHOTO O0YyYCHHUS.

ABtopel [15] wuccienoBany yBeIMYEHHWE KOHIIGHTPALMM TMOTEHUMATBHO TOKCHYHBIX
anemeHnToB (IITD) B cenbckoxo3siicTBEHHBIX MoyBax. MccienoBaTenu CpaBHUIM aHCaMOJIEBYIO
MOJIeTh C KaXKIBIM M3 METOJIOB KAIMOPOBKH C TOYKU 3PEHHUS TOYHOCTH MPOTHO3HPOBAHHS
COJIepKaHUs MBIIIbSKA B ITOJIEBBIX YCIOBUSX.

Oxcnepumenmanvras cekyus. CTaTUCTUYECKUNM aHAIW3 JAHHBIX OBLIT BBIIIOJHEH C
HCIIOJIb30BAaHUEM MAIIMHHOTO OOy4yeHHs. bBblim mpoTecTUpOBaHBI YETHIpE alrOpUTMa
MaIlIMHHOTO OOYyYEeHHUs: JIOTUCTHYECKAsi perpeccusi, 1epeBo peIIeHu, ciuydailHbiil gec u K
onmxkaitimux coceneit. B nemom anroputmer Random Forests u K 6nmkaiiimux cocenet nanu
HaWJydIIne pe3yabTaThl B Iporao3upoBanuu koHuentpamuit Cr, Cu, Ni, Pb, Zn, Cd, As u
Hg mno cpaBHEeHHIO C JpyrMMU MPOTECTHPOBAHHBIMH MOJACISMH. MeTomo0orus,
MpeJCTaBICHHAs B JTOM HCCIEIOBaHUHM, OOCCIIEUMBAET aJbTCPHATUBY JJISI OBICTPOTO M
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 IMyTaHUIIBI, MBI MOYKEM HCIIOJIb30BATh 3KCIIOPTHPOBAHHYIO MOJIEIb JIJIS
MPOTHO3MPOBAHUS HOBBIX JAHHBIX M PE3yabTaTOB. Marpuila NMyTaHUIBI KCHOJIB30Baiach s
OIICHKH 3(PPEKTUBHOCTH KIIACCU(PUKATOPOB, UCIIOIH3YyEMBIX MTOCIIC KIaCCH(PUKAIUH.

Kak mokazano Ha pucyHke 4, 3HaueHUs JJs KIACCU(PUKATOPOB JIOTUCTUUYECKOM
perpeccuu M CIy4alHOro Jieca COBMAJU B aHAIM3€, U PE3yIbTAaThl MPOTHO3ZUPOBAHUS JIepeBa
peltIeHnui TPOIeMOHCTPUPOBATIM TOYHOCTh MOIeNIH 69 MPOLIEHTOB, 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 ucnoiabp3oBaHue rpada 00beIMHEHNS TO3BOJISIET MTOHATH CBA3b MEXIY JBYMS
NEpEeMEHHbIMH, B HameMm ciaydae Mmexay XpomoM (Cr) u KoHIEHTpamued, Mo oOmemy
koa(durmenty (puc. 6), a TaKKe HHANBUYATLHOE PACTIPECICHUE KaXX0i MEPEMEHHOM.
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Pucynok 6. O0muii k03 PHUIMEHT KOHIIEHTPAITUH.

B wmenom Obutm mpencTaBiIeHbl OCHOBHBIE METOJBI cOOpa M aHalM3a JaHHBIX O
ToKcHYHOCTH. [IpencraBieHsl pe3ynbTaThl MCIOIb30BAaHUS YETHIPEX aJTOPUTMOB MALIMHHOIO
00y4eHHUs JJisl IPOTHO3UPOBAHUS KOHLIEHTPALIMH TSKEJIbIX METAJIJIOB B TIOYBE .

Pe3ynprarel Hameld MOAENM MPOrHO3UPOBAHMS JIEPEBA PELICHUN IPOJEMOHCTPUPOBAIN
TOYHOCTh 69%, B TO BpeMs Kak MOAENb MporaozupoBanus K Omwkalmumx coceaed mokasasna
TO4HOCTh 68%. VccnepoBaHue moka3ano, 4YTO METOAbl MAIIMHHOIO OOy4YeHUs, Takue Kak
JIOTHCTUYECKAasl Perpeccust U CIydaiHbli jiec, SBIsoTCs Haubonee 3pGeKTUBHBIMU alrOpUTMaMH
aHaJIn3a 3arpsi3HEHUs IOYBBI.

Pe3ynbpTaThl MOKa3bIBAIOT, YTO MCIIOJIB30BAHUE AJITOPUTMOB MAIIMHHOTO OOYUEHUS] MOYKET
o0ecneunTh MakCUMalbHOE MPEICKa3aHUE KOHIIEHTpAIUil 3JIEMEHTOB B IOYBE M MOXET OBITh
II0JIE3HO NIPU MPUHATUH PEUIEHUH O 3arps3HEHHBIX 3eMJISIX. B 11€510M pe3ynbpTaTsl HCCIeI0BaHUS
SIBJIIOTCSI BAKHBIM BKJIAJIOM B pa3pabOTKy METO/IOB aHaJlM3a U MPOrHO3UPOBAHUS 3arpsi3HEHUS
OKpY>KaroIe cpeibl U MOTYT OBITh ITOJIE3HBI ISl UCCIIEJOBAaHUH B 00J1aCTH OXPaHbl OKpY Karolei
Cpelibl, YIIpaBJICHUsI 3eMeJIbHBIMHU peCcypcamMy U MPUHSITHS pEIIeHUH 0 cOOpe MOYBHI.
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MAIIHUHAJBIK OKBITY bl HAHJAJTAHY APKBLIbI YJIBI 2JIEMEHTTEP
MA3MYHbBIH BOJI/KAMABIK MOJAEJIBAEY

Haiizabaesa JI., bepximbaesa A.M., Aiinabex H.O.

Byn maxana monwipax Kypamwinoazel s1emenmmepoi Kaovlioay Yulin MAuUHALIbIK, OKbLINY
aneopummoepin manoayza oazvimmanean. Ocvl makcamma Keneci mMiHOemmep Kouwliowl: 1)
MONBIPAKMBIY YolMMbLIbIZbIHbIY MYPILepi OOUbIHWA MITIMEMmePOi HCUHAY Heane manoay; 2)
Me3iMOiNiK OeHeellin 6aganay ywiH YolmmbulIbIKMblY MAMeMamuKaivlk Mooelin 3epmmey, 3)
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MAWUHATILIK,  OKLIMYOblY MOPM  AICOPUMMI  APKbLIbl MONBIPAKMARLL Vbl  dJleMeHmmepoin
KOHYEHMPAYusiCblH OOICAy.

Maxanaoa monvipakmagvl ayelp Memanoapovly KYpamvlH OOIHcay YuliH MAUUHATLIK
OKbINYObIH MOPM AROPUMMI CoIHANEAH. Hamuoicenep MauuHanbik OKbiny aneopummoepin natuoaiamy
MONBIPAKMAabl 3UAHObL dNeMeHMMePOily KOHYEHMPAYUACHIH OONHCAYObIH HCOAPbI OIpedicecitHe Kol
JHcemKizyee MyMKIHOIK bepeminin kopcemeoi, Ol Y4aACKeHiH TACManybiH bacKapy OotblHwa weuimoep
KabwvLnoay yuiin navoanst 6onyvl mymxin. Conoaii-ax, depexmepoiy 0andicin 00aH api HCaAKCapmy HcoHe
MOOelb MeH aneopummol manoay 0oxcay 021012iH HcaKcapma anaobl.

K-Nearest Neighbors kepwinec areopummin KOJLOAHY aPKbLIbL OOINCAY HIMUICECIHOE
M0o0envoiy 0andici 68% oeneetiinde, an Decision Tree konoanyoa 69% 0andixke Kon dcemiizinoi.

Anvinzan Hamudicenep KOpUIAeaH OPpMamvl KOpeay, dHcepee OPHANACIbIPY HCIHe Wleulim
Kabwlioay canacblHoazbl Mamanoapaa natoansl O01ybl MYMKIH.

KinT ce3nep: monvipak, yivl snemenmmep, KYpoliviM, AUMAK, UHMELIEKMYAI0bl MAI0d).

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.

O0X 004.422

I'PAOUKAJIBIK MOAEJIBAEY IIVIAT®OPMAJIAPBI HET'T3IHAE BAHK AFbIHBIH
BACKAPY YIIIH BU3HEC-ITPOUECTEPIAI 3EPTTEY KOHE MOJIEJIBJAEY

Hauizabaesa JI., Kaioaposa K., Tenoman A., Typxen I’

Maxkananviy maxcamsi busnec-npoyecmepoi backapyea apHaiau Hcaya aknapammoly
MEXHONI02UANAPObL KOLOAHA OMBIPHIN KICINOPLIHOAPObIH IKOHOMUKANIK MICENeNePiH ueuty Yulin
KOMMePYUSAIbIK OAHKMIY KeueHOl Ou3Hec MOoOenin YcbliHy 00oabin madwvliadsl. busnec modenvoey
JHCYUeCiH aHblKmay JHCoHe Hezi3el YeblMOApblH Kepcemy, 2papuKkaivlk mooenvoey YieiiepiH
CUNAmMmMay MHcoHe CAalblCmbulpy, [WKI JHCoHe CblpMKbl Oonimuienep apacblHOagbl aKnapam
ABIHOAPBIHBIY 63aPA KAMBIHACHIH MOOeNboey MIHOemmepi OPpblHOALObL.

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 MuiMoiniei  apmmol, KOPHOpPAmuemix OAKbLIAY MeH YUiecmipy Hcoaoapvl
Kammamacwlz eminoi. 3epmmey nomuoicenepi pa@uKkaniviy Mooenvoeyoi KoI0amy HcaHe onapovl
natoanaHyobly apmulKUbLILIKMAPbL Kopcemy 001bin madwbLiaobl.

Kinr ce3nep: d6anxmepoi 6ackapy oicyiieci, 6usnec npoyeccmepoi agmomammanowvlpy,
aknapam agviHoapbl, epaguKranvik Mooeiboey niamgopmacel.

Bocekenectik opraga KoCIMOPBIHAAPABIH Oackapy JKYWECIHIH THIMIUIITIH apTThIpyFa
KOMEKTECETiH ’KaHa Kypaiaap MeH ofiicTep KaxkeT eriieni. Cebebdi KocimophlH KbI3METIHIH THIMIUTIT
KOl JKaF/[ai/1a OHbIH OU3HEC-TIPOIIeCTEPIHIH THIMAUTITIHE OalIaHbICThI ekeHl Oenrimi [1].

Kazipri yakpITTa KOMMEpPUUMSUIBIK OaHKTEp camajibl ecy Ke3eHIH OacraH Keuripyne.
Hereamen, KazakcTaHHbIH OaHK KYHECIHJIE oIl JIe caHayJbl KUBIHIBIKTAp Oap, ojJapabiH Oipasbl
HAPBIKTHIK SKOHOMHKaFa KOIIyMEH OaillIaHbICThI. BaHK CeKTOPBIHIaFbl OM3HEC-TEXHOIOTUSIAPIbI
YIBIMIACTBIPYABIH KONTEreH jKaHa TocUiaepi Ka3ipri TaHaa ipi O6areic OaHKTEpiHAE ChIHAKTaH
OTKEH, OipaK iImKi HapbhIKTa >KETKUTIKTI Typae 3eprrenmereH [2]. Kocimopsiamap imki 6msHec-
MPOLECTEPIH KOPILAFaH OpTaFa »KoHE TYTHIHYIIBUIAPABIH KaXETTUTIKTepiHE COWKeC TaMbITyFa,
Oeifimzieyre epeKIne Hazap aynapysl Kepek. JKorapeina alTeuFaHIap OYJI MOCEIeHi 3epTTeYaiH
©3CKTI1 )KOHE OPBIH/IbI CKEHIH KOPCETE 1.

baHk omnepanusuiapblHBIH KYPACTUIIriH, Ka3aKCTaHIBIK KOMMEPIUSUIBIK OAaHKTEp YIIiH
HAKThI Kap>KbUIBIK-2KOHOMUKAJIBIK JKaFIal bl KoHe 0acka Jja ocep eTyuri ¢hakTopiaap/bl, COHIan-
aK COHFBI KE3JIeT1 QJIEMIIIK KapiKbl JaFIapbIChIH €CKEPCEK, KOMMEPIUSIIBIK OaHKTEPIiH OU3HeC-
MoJeINbliepi Maceneci OaHKTIK yAepicTeri MaHbI3bl Moceleaep i Oipi OOMbIT TaOBLIATHIHBI
aHbplK.  benrim OGip OaHKTIK OWM3HeC YITICIH KongaHy OaHK OaCIIbUIBIFBIHBIH 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-
mporecTepai 0acKapyIblH JKaHa TEXHOJOTHSUTAPBIH TaiiagaHa OTBIPHIN, HWHTErpaIlUsIaHFaH
OM3HEC-MOEINbiH 3epTTeY MaKCaThl KOWBLIIBL.

Ocsl MakcatTa xeTy OapbIChIHIA KeJlecl MIHAETTEp KYKTEIAi:

* OM3HECTI MOJIENbICY Typajbl HETI3I1 YFbIMIAp MEH aHbIKTaManap Oepy

* OpTYpJli rpaduKanbIK 1aTopmanapipl CUNaTTay KoHe Oaranay

* rpauKaNBIK MOJIETIBACY apKbLUIBI )KaHa OM3HEC-TIPOIECTEeP/l 93ipiiey HEMeCe JKETIAIpY

Busnecmi  mooenvoey: mecizei  yevimoap Mmen auvikmamaiap. KenTereH MomenbIey
onicTeMeNnepiH CTaTUKAJIBIK XKyHeNep/IiH OpeKeTiH TYCIHY YIIiH Naiiiananyra 6omazpl. buszHec mporecc
MOJIENBEY aKMapaTThIK KyHeNepIiH AaMybl HEMECe IBOIOIHSICHIH KOPCETY VIIIH 1€ KOJNJaHbLIaIbL.
CoHppIKTaH JaMmy OapbIChIHIAFBl aKMapaTThIK KYyHeldepaiH OW3HEeC OlepalysulapblHbIH HAKThI
CUIIAaTTaMaChlH KaMTaMachl3 €Ty YIIIH MOJENb JKeTKUTIKTI Jopexene Oedimuenyi kepek. OmapiabH
KehbIpeysepl SpeKkeTTep MEH PECypCTap apachlHIaFbl epekere Herl3IeNreH o3apa KaTbIHACTHI, IIPOIECC
KaJlaMJIapblH BU3YaTH3alMsUIay/bl, MATEMATUKAIIBIK, IEPEKTEPMEH CATIBICTHIPY apKbUIbI IO YATLIEp/l
a3ipreyl JKOHE TIPOIECTETl e3repicTep OHIMIUIIKKE Kaylail ocep €TeTiHIH OODKayabl YCHIHYIBI
kamtuzpl. BIT yirici keneci maprrapra coiikec 60ITybl Kepek:

* OpHaTaCTBIPY MIBIFBIHAAPHIH a3aNTY YITIH HbICAH AP THI YKYMBIC TIPOLIECIMEH TIKeJIeH OaillaHbICTHIPY.

* ApHaiibl IpOIIECTEP/IiH HAKTHI CUTIATTAMACHIH KOPCETY

* Moaenbaey apKbUIbl OM3HEC MPOIIECCTI Oaranay/ bl JKeHUIIETY.

busnec-Monens — KOCIMOPBHIHHBIH Oenrini Oip AacmekTiCiHIH HeMece CallaChIHBIH
dbopMalibIaHIBIPBUTFaH CUMaTTaMachl (TpaduKaibIK, KeCTeTiK, KeWOip JKarmaiiapaa MOTIHIIIK
HEMece MaMaHIaHABIPBUIFaH OaFraapiIamMalibiK). busHecTi Moienbaey col Hemece 0acKa HbICaHa
OapiblK KOMMEpUUSUIBIK OaHKTEp/AE *KY3€re achlpblIabl, albIpMallIbUIBIK TEK OChl KBI3METTIH
namy neHreili mMeH tepeHuirigae [4]. Hecme mexemenepi o3 KbI3MeTiH (opManmu3anusiay
KOKETTUIIriHEe OalaHBICTBl MHTETpaIlMsIaHFaH OW3HEC MOJENIH Kypy Tayiam eruteni. by
JKaraaiaa 0aHK anaThiH KEHUTIIKTEP MEH apTHIKIIBUTBIKTAP/IbI Ti3IMICHMI3:
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Bipikripinren 6usHec yirici 6aHkTepAl OipiKTipy KoHE CaThII ally Ke3iH/Ae 6Te MaHbI3/Ibl.
OPTYPJIi MEKeMeTepie OpTYpIl YUBIMABIK KYpbUIbIMIAp, OU3HEC-TIPOLIECTEp, CTPATETUsIIAP JKOHE
Oacka ma Oaxputaynap Oap. BipikTipy Ke3iHAe OCHI AJIEMEHTTEpAl KOCy KOHE OJapjbl KanTa
YUBIMIACTBIPY KaxeT Oonazbl. Al erep onap Ou3Hec-MOoJebAep epexe 0oilbIHIIa pecimaenmece,
OHJIa 0/1aH 9pi KbI3MET €Tyl alTapibIKTail KUBIHIBIK TYABIPAIIbI.

bankTik onepamusiapabl  punmanmapra  ayrcoOpcMHTKe Oepy Ke3iHume ayphic  OM3Hec
CTpaTerusichl 6Te MaHb3AbL. EH THIMII 3aMaHayn HECHEINTIK MeKeMelep (pHaIbiH KYMBIC TOPTiOiH,
YUBIMIBIK KYPBUIBIMBIH, aKMAapaTThIK >KYHelep MEH ONepalsUIblK pecypcTapAblH JaMYbIH JKoHE
OpTaJIbIK ammaparieH OaiilaHbIC OMICTEpiH eCKepeTiH YiriHi a3ipieiini. Hormwxkecinge OusHec-
MOJIEITBTIH KYPACTIUTIT KaHa Grmanaapabl KYpy MpOIeCciH JKbUIIaMIaTa Ikl )KOHE KEHUIIETE Il J)KOHEe
OJTap/BIH KYMBICBIHBIH TYPAKTHUIBIFBI MEH THIMIUTITTH apTThIPA/IBL.

bipikTipinren 6usHec-Moenb OaHKTI TOPTIMKE KEATIPY JKoHE 6acKapy MYMKIH/ITIH apTThIPY
yuris tTaimai. MozensaiH apKachkiHIa JaMy MacesIeepiH Te3 KoHe THiIMAI Ienryre 0omapt [S].

bipikripinren OuszHec-Moaens OaHK CTPATErHsIChIH JKy3€re achIpyIbIH HEri3ri Tadbic
(baxToprapbHbIH 0ipi 00BN TAOBLIA B, OUTKEHI OJI CTPATETUSHBI OAPIIBIK AIIEMEHTTEPMEH JKOHE
Oackapy xyienepiMeH (Ou3Hec-TIpolecTep, MepcoHal, jkodanap, aKnaparThK TEXHOJOTHUsIIAP
(AT) xone T.6.) OailTaHBICTHIPA/IBI.

bipikTipinren Ou3HEC-MOJeb, JalbIH THICTI HOPMATHBTIK-KYKBIKTHIK aKTLIEpiH,
epexxernepain OonyblHAa OaiyIaHBICTBI, MEHEKEpIepre KYHACNIKTI (yHKIHsIapIaH apbuIyFa,
yaKTBUIbI ’KOHE TYPBIC OacKapy IienriMaepin Kadbuigayra MyMKiHaik Oepeni [6].

Makanaga ocChl 3epTTENTeH HBICAHAAPIBl TIKipuOene kepcery ymiH Kazakcranmarsi
KOMMEPLHUSUIBIK OaHKTI HErisre ana OTBHIPBIN, €Ki IuiaTdopmana O0aHK CEKTOPBIHBIH KpPEeauT 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 MOJETbICYTe KOHE TajayFa FaHa €MeC, COHBIMEH KaTap OpbIHIANaThlH OW3Hec-
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 xylieci

Byn OarmapnamanblK JKacakTaMaHbl d3ipjey MpOLECiH aWTapibIKTail KEeHIIAeTel.
COHIBIKTaH KONTETEeH aKMapaTThlK WHKEHEPEP OHbI KOJIAauasl [7].

1- cyperre kepcerinren BPMN nuarpammacse! ym 6esiek myigaH Typazsl. I1yn HeicaHbl
MPOIIECKE KATHICYIIBIHBI KepceTedl. bipinmi myn OaHK KIMEHTIHIHIH TanaOblHa cail opTypii
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HECHENIK OTIHIMIEpai eHAey Il Ky3ere ackipaabl. ExiHmi myn, OaHKTIK )Kyie Mynbl, 0J1 Hecuere
OTIHIM Oepy ’KoHE YKBINTAY IPOLIEC.

Opransik myn ©Oackapy Kypajibl PETiHIE OPEKET €Teli, al KaiFraH OapJiblK ITyJaapabl
KBl YHBIMIACTBIPY MEH OalilaHbICKa >KayanThl ajgamiap Oackapaabl. YIIIHII ITyJ OJI
KBI3METKEpJIep MYJIbl, )KOHE OaHK KacCaJbIK OTepaIusIapbiH OEKiTy Ke3eHiHe jkayar Oepe/ii.

byt koMmMepusuTbIK 0aHK M1aT(opMachIHBIH MaiJalaHyIIBUIAPBI OPBIC YKOHE aFBUIIIBIH
TIIEpiHAC COMNIEHTIHAIKTEH, MIaTGopManapabiH HHTepdeici 0 931pJIeHTeH TUIIe TYIHYCKaaa
kepceTinmi. (1- cyper)

Kmuent dopmanbl ornaitH Tonteipaabl. Ochliaiiia, OaHKTE TayaplibIK HECHETe CYPAHbBIC
WHULHATM3anysuIanaapl. baHk oKyieci OTiHIM cypayblH alfaHHaH KeWiH Xforms apKbUIbl
KJIMEHTTIH OTIHIIIIH TeKcepy YLIIH KbI3METKepJyiep IMyJbIMeH OaiinaHbicazbl. BamumanusHbei
KOCAJIKbl ITpolieci opOip KIMEHTTIH KapaMIbUIBIK KYHIH TEKcepesi oHe opOip KoijaaHOaHBIH
KYHIH aBTOMATTHI TYpJi€ aHBIKTalAbl. 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 mnardopmacer  OipHeme aBTOMATTAHIBIPBUIFAH  OM3HEC-TIPOLECTEPIIH
ApXUTEKTYPAIBIK KypamMIacTapblHAH TYPaIbl.

1. Camunda Modeler — mporiecc quarpaMmanapbid MOEIbACYTE KOHE OHIACYTe apHAIFaH
KonnanOa. EH yiokeH apThIKIIBUIBIFBI - Oyi KosijgaHOa opTypii Oarmapiamanay TiIAepiH
KOJITAi b, OHJIa KeHOIp opeKeTTepl eIIKIMHIH apajacyblHCBI3 OpbIHAayFa Ooajsl. 2-CypeTTe
KOpiIl OThIPFaHbIHBI3 A, Javascript TUTiH/Ie Ka3bUIFaH CEPBUCTEP, TaAUMED, JICKTPOH/IBIK MOIITA
xabapIaHIBIpy CUSKTHI OPTYPIIi Kypamaac Oeiikrep oap.

Mynna (2-cyper) 6i3 Herisri mporecc (TeMeHri) 0acka MyNABIH CTapTepi Ka3bLIFaH
xabapriaMaHbl Kajail xki106epeTiHiH kepemi3. OKUFa OpbIH ajlfaH Ke3/e, EKIHII1 Myl )KaHa IPOLIEeCCT]
Oacraiizibl, YCHIHBIC Kacalbl OHE HETri3rl MPOLEcKe JKayarThl KalTapasl, cogaH KeiliH coTTi
asikranaabl. Ocbl yaKbITTaFbl HET13I'1 MPOLIECC YCHIHBIC JKI0€preH YIIIHII Tapan MyJIbIHbIH jKayar
OKHMFachlH KyTeal. XaOapiama KejireHjae, mpouecc ainracaisl. Erep on KepceTulreH yakbIT
apayibIFbIHIa O0JIMaca, MPOIECC CHIPTKBI €CeNTEYiH KOJ JKETIM/I eMeC e€KeHIH HeMece COTCI3
asgKTaJIFaHbIH TYCIHEI1 KOHE asKTanabl.

Erep noruka toyernciz 60sca, OHIa OHBI Mapajuieslb OpPbIHIAYFa O0JIa/Ibl, MBICAIIBI, O1p yaKbITTa
CBIPTKBI XKylenepre OipHeILIe 3arpocTap )kacay »koHe OipAeH OapIIbFbIHAH jkayarl KyTyre 0osiajibl.

«EpkiH pericrep» TypiHAET1 TaFbl O1p co3ci3 Titoc O6ap, sFHU. EH y3aK 3ampoc OpbIHIaIbITT
KaTKaHJa, KaJlFaHaapbl TUIOTETUKAIBIK Typle OipHelle peT Kyjal, TalnchlpMalap/AblH KaJIibl
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 1IK] TPOLIECKE KETE 1, TAaMEp/IiH NapaJljieNbal OHCYIH JKacai bl )KOHE
HE IIHACTIHIH asgKTaITYbIH KYTElIl HeMece TaiimMep OenriiereH yakpIT epTepek OiTce, o1 TaiMep
TapMarbIHBIH OoOWbIMEH KeTeni. Erep Kocankpl mpouecc Kaapbl YCTAWTBIH INPOLIECTE EpeKIe
KarJail mbIFapelica, MpOLece aFbIMIaFbl TAPMAKTA ©31HIH OPBIHJATYBIH TOKTATaIbl )KOHE KaTe
TapMarbIiHa OTeIl.

Conpaii-aK KMBIHIBIK TYIBIPY KayIi Oap 3ampocTapra xayarnrap skacayra Oomansl. Kareni
ycray 6enrini 6ip koanen BpmnError 6onran xaraaiia Fana sxymbic icreiai [8].

buznec mpomeccti aBTOMaTTaHIbIPy TEK MOJEbACY/eH TypMaiinbl. Kemeci Tapmakrapabl
OJIApMEH KaJlail *KYMBIC ICTENIETIHIH XKoHEe Kanail 6acKapajJaTbIHBIH TalIaiiMbI3.

2. Camunda Tasklist — Tuecin MeHemKepiaep ©3[epiHe HEri3AeareH TarchlpMaaapabl
Kepyre apHainraH BeO-Oarmapiama. Mpicaibl, HeCHEHI KaObUIIay, KaKETTI TeKCepy IapajapblH,
MIAPTTHI PACIMJCY CUSAKTHI MiHJETTEP OPbIHIAIA/IBI.

3. Camunda Cockpit - mporecc OKIMIILTIr OChI TPOLECTIH OAFBITBIH KOpPE ajaThliH,
COHBIMEH KaTap MapIIpyT asKTaJFaHIIa OapibIFbIH OacKapa alaThlH BeO-KochiMIna. (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 a Activity_1eBffs;
Cyper 3. Camunda Cockpit
4. Camunda Admin — mporiecc OKIMIITIr KOJJAHYIIBIHBIH PYKCAThl MEH peJIepiH

Oackapa anatbiH BeO-Oarapiama.

busznec mnpoueccti Camunda mnardgopMacblHAa aBTOMATTAaHABIPY Ke3iHIE Keleci
apTHIKIIBUIBIKTAP THECLI:

* Bip TunTi 3neMeHTTep AMarpamMmanapareliail Kaiiranan6aiinel (2-cyper).

* Java kompIHIA OpTYpJIi JKAIIbl JKOHE KaWTa MaiijaliaHyra OOJaThIH JereraTrTapibl
naianany MyMKIiHIILUTITI.

* [Iportecti oHTaMIAHABIPY KOHE JKEIETACTY.

» Karenepai xeHaeyal *XEHUAECTY *oHe MUHUMaAbl Javascript KemeriMeH Ipolecc
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 KbI3METTEpiH YHEeMi JKeTUIIIpin OTbpy KaxeT. Kemenai »XUHAKTay »MKoHE 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 MOJIIMETTEpl >KMHAY MEH TaljayFra
HETI3/IeNITeH KIMEHTKE OarbITTaIFaH CTpaTerusiFa )koHe KITIMEHTTEpPMEH KapbIM-KaThIHACTHI OacKapyFa
Ccolikec OAHKTIH HET13r1 OM3HEC MPOoleAypaIapbiH KaliTa KYPbUIBIMIAY kI Tanar erei [9].
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Okcnepumenmmix — 3epmmeynepoiy — Hamudcenepin — mankviiay. JKorapelga  aram
OTKEHIMI3/IeH, OapibIK OaHKTIK OMEpalMsUIapAbl YaKThUIbl asgKTay >KOHE KIUEHTTEPJIIH TOJBIK
KaHaraTTaHybl OaHK KBI3METIHIH THIMIUIITIHIH alfbl MIAPTBI OONBIN TaObUIaABI. THIMIITIKTI
apTTHIPY JKOHE Kipic ay YIIiH OaHK ©3iHiH dJIeyeTiH OaphIHINa MainanaHaasl. bank OenriieHrexn
Ou3Hec-mpoiece MeHOepiHae KIUSHTTEp CaHbl OOMBIHIIA J1a, MEHIIIKTI KAMMTAIIBIH KipiCTUTIr
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]

4-Cypet. Camunda Optimize 3.0 muiatdopmacs

MakxkananbsiH coHbiHIa 013 Optimize 3.0 KemMeriMeH MPOIECTIH HOTHXKECIH YChIHAMBI3 (4-
cyper). On OusHec-mporecTepai Oakpuiay >KoHE ecem Oepy MYMKIHIIKTepIH KOCBIMIIA
JKakcapTymnapAsl KaMTuabl. bactamy Hemece askTany KyHI OOWBIHINIA TONTACTBHIPBUIFAH KOHE
O6usHec npoteci OoibIHIIa TapaTelaabl. by GyHKIMA naiiananymbFa 01p 3alpPOCTBIH CaHbl MEH
Y3aKTBHIFBI OacTaly *oHe asKTaly KyHAepiHe OaiiaHbICThI Kaslaif 3repeTiHiH Kopyre, COHIai-aK
TpPEeHATEp/ll KaJlarajay YIIiH OHTalJIaHABIPYAbI NaiiaganyFa MyYMKIHJIIK Oepel.

Ocplinaiiiia, )xymbIc potieci GyHKIUsUIapAaH Tepi mpoleaypanapabl aBTOMaTTaH IbIPaIbl.
OyHKIUOHATIBIK OacKapyAaH YpHAicKe OarbITTalFaH OacKapyFa KeIlyre Heri3ienreH OU3HecCTi
OackapyAblH >KaHa MPUHIUOTEPIH €HTr13y aKnapaTThIK TexHoJorusuiap (AT) HapbIFBIHAA KYMBIC
MpoliecTepl YIIiH OaraapiiaMaliblK KaMTaMackl3 €TYIH THICTI caHATTapbIHBIH Taiiga 001ybIMeH
KepiHeni. buzHec-mporecrtepai xoHe KOFAMHBIH HAPBIKTHIK ©3TepicTepre peakiusIChIH KeACTACTY
YIIIH KYMBIC YPAICIHIH TEXHOJIOTHACHI Ka3ipri yakbITTa Ou3Hec-mpouectepai Oackapy (BPM)
TYKBIPBIMIAMACHIHBIH KypaMac 0eiri O0JbIn TaObUTATHIHBIH aTal 6TKEH JKOH.

Ocplnaifia, TYTBIHYIIBUIAPFAa KOCBIMIIIA KBI3MET KOPCETY JKyHeciMeH (3KYMBIC OPHBIMEH)
KBI3MET KOPCETY LIBIFBIHIAPBIH Keeciiel aHbIKTayFa 00Ia bl

Zserv™tl = Zserv™ + Az™mMt1 1)
Zserv™
AZMMH1 = m—Zsero® ¥ (m + 1) (2)
m+1

Mynnarel  Zserv™—  IBIFBIHAAPIBl  OTEY/AI €CENMKe ajiMail, Ke3eKTe TypraH
TYTHIHYIIBIJIApFa KOCHIMIIA KBI3MET KOpPCeTy »Kyiheci (MbICalibl, *KYMBIC OpHBI) 0ap KbI3MET
KOpPCEeTY KYHBI;

AZ™™M+1_ scemineri KOchIMINA xKa0bIKTAY JKYiieNepi YIIiH MBIFBIHIB 6TEY COMACHI.

TyTeiHymIBUTApFA KBI3MET KOPCETYAEH ajblHFaH OW3HEC-TIPOLECTIH KipiCiH ecenTeit
aJ1achl3:
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D =V — Zserv. 3)

Busnec-npouecTeri KOCBIMIIA KBI3METTIH 3KOHOMMKAJIBIK QCEPiHIH KOPCETKIIITEepiH
Keleciziel ecenreyre 0oJab:
E = Dm — Dm—1. (4)

OKOHOMUKAJIBIK THIMAUIIK KOPCETKIIITEPiH Tangay €Ki Heri3ri KpUTEpHili aHBIKTayra
MYMKIHIIK Oepei:

E > 0 - xocbIMIIa KbBI3METTI €HTI3y apKbUIBI OM3HEC-TPOLIECC KBl KAKCHI TaOBIC
OKeJIETIH KpUTepuiiiep,

E <0 — xpurepuiinep OoWbIHIIA Maiia )KOK, ajl KOCBIMIIA KbI3METTEP/I1 €HT13y THIMCI3.

MareMaTHKaJIbIK ~ MOZENBAI KYpy HpOIECiHIAe OSKOHOMHUKAIBIK OoCEepAl ecenTey
KbI3METTEP/IIH CaHBIHBIH ©3repyiMeH >KyHe NapaMmeTpiiepiH OHTAaWIaHIbIpY Ke3iHJe HaKThl
HOTIDKENIEP/Il KOPCETETiHIH aTam eTKeH keH [34]. byn xarmalia >KyWeHIH XKYMBIC 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 MaTeMaTHKAJIBIK MOJENIHIH Heri3i OONbIm TaObUIambl, KE3€K Y3aKTBHIFBI
mexreyii QS peTiHze KapacTbIpbUIabI.

Ochbuiaiiiia, KOHIENTYa Ikl MOJIENbCY OapbIChIHIa OM3HEC-TIPOLIECTIH OHTAMIIBI TapaMeTpiepi
tabpu1abl. [lalinanany kosdduimenti 0,8; MakcuMyMFa JIeHiH KbI3MET KOpCeTy bIKTUMAIABIFbI 0,95.
Baprbik skoFapbiia KeNTIpUIreH JepeKTep KOJIaHOabl 9icTeMe OOMBIHIIA aTbIHIBL.

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 KaJIlbl CTPATETHsUIBIK MaKcaTTapbl MEH OHM3HEC
KarJalblH HAaKTbl AaHBIKTAY/Abl, Iypbic Oackapy KYpBUIBIMAAPbIH OpHATYABI JKOHE JIYPBIC
TEXHOJIOTUSIHBI Maiilaialy bl Tajan eresi. JKocnapiaanraH naianap/iblH jKy3ere acbpbUIybIH KoHE
xabapiaHybIH KaMTaMachl3 €Ty YIIIH OM3Hec-TiporiecTepii Oackapy OachlHaH asFblHA JACUIH apHANUbI
OackapbuTybl Kepek. KeHipek KaMTyFa KOJI JKeTKI3y YIIiH Or/KETTep MEH pecypcTap/sl OipiKTipy
HEMECE OPTAIBIKTAHBIPY KKET 00JIybl MYMKIH. BaHKTIK KOMITaHUSI ICHTC1H 1€ allTbIKTHIKCHI3 KOHE
KOPIOPAaTUBTIK OacKapy/blH OW3HECTIH TYpaKThl ©CyiHE OCEpiH ecCKepMei, »KOorapblia aTajFaH
MakcaTTapra KOJ JKeTKI3y MYMKiH emec. OchiraH OailaHbICThI 013 TaOBICTHI OaHK CaJlaChlH
aHBIKTAMTBIH KeJeci Kypasiap/bl YChIHA allaMbl3:

1) 6aHK KbBI3METIHIH THIMIUTITIHE KEIICHII Ke3Kapac >KOHE 3USIHABI dcepiepiil KO0
HETi3iHJe KipicTep MEH MaiJaHblH JoieKkTi ecyl (0aHK KbI3METiHE eJeyili ocep eTeTiH
IIBIFBIHIAP/IB a3aUTY apKBUTBI, MBICAITBI, )KYMBIC iICTEMEHTIH HEecHesepre KbI3MET KOPCETY JKoHE
KamuTasabl IypeIc 0acKapy); KaluTaIIbIH )KOHE HECHETIK TOyeKeNiH O0ITyHI;

2) KoJlaHbICTaFbl 3aHHAMara Colikec OallaHC CTaHIAPThIH Y31KCi3 KEeTUIIIpY;

3) xoMMmepuusUIbIK OaHKTepre omOeban KOJIJaHbUIATBIH OWM3HEC YITICIH TaHJay YIIiH
KaKeTT1 HTHPPaKYPBUIBIMIBI KYPY.

Atan erinrennei, Oenrim Ou3Hec mporecc KadTa mopenbaey OapbichiHma Camunda
Optimize 3.0 rutatdopmackl apKbUTbl Keneci HaTwkenaepre we Oomapik: 1. Yaxeirteiy KPI
KepceTkimrepi, npouecc 1 KyHAe OpbIHAAWTHIH 3ampoc Memepi 88,54 % aptrhl. 2. Cama KPI,
MYMKiH OOJIFaH UHIIMJICHTTEP CaHbI )KOHE OJIApbl KaiiTa opbiHaay canbl 10% kemimi.

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 KIMEHTTEPMEH ©3apa OpEeKeTTeCy apKblUIbl KbICKA
Mep3iMIi MakcaTTapra (TaObICTBI apTTHIPY, IIBIFBIHAAPIBI a3alTy) *KoHE Y3aK Mep3iMii
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MakcaTrTapra KOJI JKeTKi3y Typaubl Kepi OaliaHBICIIEH JKYMBIC ICTEHUTIH OOJIajbl.
SKOHOMUKAJIBIK JKafjaiinapra OalIaHBICTBI CTpATErHsUIapAbl ©3TepTyre MYMKIHIIK OepeTiH
UKEeM/li UHPPaKYPBUIBIM/IBI 931pJIey *KoHE EHT13Yy.
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YHPABJIEHUSA BAHKOBCKHUM ITIOTOKOM HA OCHOBE IIVIAT®OPM
I'PAOUYECKOI'O MOJAEJIMPOBAHUA

Haiizabaesa JI., Kaiioaposa K., Tenoman A., Typxen I’

Llenvio cmamvu aensemcs npedcmasienue KOMIIEKCHOU OU3HEC-MOO0eNU KOMMEPUECKO20
Oanka 0N  peuwleHusi IKOHOMUYECKUX 3a0ay¥ Npeonpusimuil ¢ UCHOIb30BAHUEM HOBbIX
UHGOPMAYUOHHBIX MEXHONIO2ULl YNpasieHus OusHec-npoyeccamu. Beinoanensr 3aoayu no
onpedenenHury U OmoOPANCEHUI0 OCHOBHLIX NOHAMUL CUCTEeMbl  OUZHEC-MOOeIUPOBAHUs.,
ONUCAHUIO U CPABHEHUIO MOOeel 2pAPUUecKo20 MOOETUPOBAHUS, MOOETUPOBAHUIO 83AUMOCEA3U
UHDOPMAYUOHHBIX 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 ¢purHauncosvlx opeanuzayuu. Ilosviuenue
Kavecmea u ¢hghexmusHocmu OpeaHu3ayuy peanu3o8aHo 3a cuem agmomamusayuu OusHec-
npoyeccos. 3a cuem MOOeIUPOBAHUS U ABMOMAMU3AYUU OUSHEC-NPOYECCO8 NOBLICUNACH
appexmusnocme OusHec-onepayuli, obecneyer KOPNOPAMUBHLIUL KOHMPOIb U KOOPOUHAYUSL.
Pe3ynbmamoi  ucciedoeanusi noxaswvlearom UCHOIb308AHUE SPADUUECKO20 MOOETUPOBAHUL U
ApeuMyuiecmea ux UcnoIb3068aHUs.

KiroueBble ciioBa: cucmema ynpagieHusi OAHKOM, A8mMomamuzayus OusHec-npoyeccos,
uHgopmayuonHvie NOMOKU, Niam@opma epapuieckoeo Mooeaupo8aHusl.
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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
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« 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 ; o- 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) nemece Kammol 31eKMPOIUMMIK OAMUUKMEPOIH KOAOAHOAb
genomenanvovl  Kacuemmepin KOLOAHY MYMKIHOIZI mypanvl 2ulLiblMu  Hezizoemelep
Kenmipineen — Kammsl OeHeHIiH KOLOaHOANbl (PUUKACBIHLIY KAPKLIHObL 0AMbIN Kejle HCAMKAH
bazvimmapuiibiy OIpi.

Maxkananvly magcamol - dHcoeapvl memnepamypadd KOpulazan opmanvly ommezimeH
e3apa apekemmecyit Jdcane CblpmKbl 6ACKAPLIIAMBIH MYPAKMbL MOK KO3iHiH O0NYbIH ecKepe
omulpwln, 2a3 OpmMAacvlil OAKLLIAY JHCIHE A8MOMAMMAHObIPY HCYUECIHIH damyuKmepi peminoe
Kammosl OKCUOMI CYNepuoH emkKizeiumepin KOA0aHy MYMKIHOI2IH MeopUsIblK JHCIHe
npakmukanvly  Heeizoey.Kammor  oxcuomi  cynepuon  omkizeiwmepodiy — (TOSP)
INeKMPOPUIUKANLIK — Kacuemmepin 2blIbIMU  IKCHepu-MeHmmix — 3epmmey  20icmemeci
CYnepuonuK- 21ekmpooma nauoa 6oaamuln nekmp Kozzayuivl Kywmi (OKK) mikeneu onwey
bonvin mabdwvliadsl - nekmpoomapoassl belimapan ommezi MOJLEKYIANAPLIHbIY DHUIUKATLIK
aocopoyusaCyl JHcoHe NOMEHYUALOap aublpbiMbl APKbLIbL 2JeKmpooma navoa 60aaobwl.
Kapmoeinaii emkizeiu niewkaiap MmeH 20n02pagus cunmesinoe KONOAHbLIAMbIH epeKuie
ommezi anblHObL.

Kint ce3ngep: xammul snexmponum, cynepuoHux, 31eKmp KO3&ayuibl Kyul, MoK,
97IeKMpo0, OMKIZSIUMIK, CEHCOP.

O BJIUSIHUU MATEPHUAJIOB DJIEKTPO/I0OB HA CYIIEPUOHHBIE TPOBOJHUKH
Paxumberxos A.JK., Mypamobex H., Kambaposa A.

B cmamve  npusedenmvi HayuHvle 00OCHOBAHUA O BO3MONCHOCMU NPUMEHEHUS]
NPUKNAOHBIX (DEHOMEHANbHBIX CBOUCME MBePOblX OKCUOHBIX CYNEPUOHHBIX NPOBOOHUKOB
(TOCII) unu meepoosnekmpoiumusblx OAMUUKO8, 001A0AIOUUX YHUKATbHBIMU CEOUCMBAMU
UCKTIIOYUMENbHO KUCTOPOOHOUOHHOU NPOBOOUMOCMbIO NPU B8bICOKOU memnepamype noo
GIUAHUEM IIEKMPUYECKO20 N0 NOCMOAHHO20 MOKA — (nepeuuHvlx npeobpazoeameinell) u
cucmem KOHMPOAA U AMOMAMUAYUU — OOHO U3 UHMEHCUBHO PA3BUBATOWUXCS HANPABTEHU
NpUKIAOHOU pusuku meepoozo meia.

Llenv cmamvu — meopemuueckoe u npakmuueckoe 000CHOBAHUE — BO3MONCHOCTIU
npUMeHeHUs. MepObiX OKCUOHLIX CYNEPUOHHBIX NPOBOOHUKOE 8 Kauecmee OAMmuUKos CUCeMbl
HaOI00eHUs U A8MOMAMU3ayUU 2a3080U Cpeobl, C YUeMmoM UX 63AUMOOEUCMBUs C KUCTIOPOOOM
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OKpydfcaloujell cpedbl NpU BbICOKOU mMemnepamype U HAIUYUU BHEUHe20 YNPAGIAeMO20
HOCMOAHHO20 UCMOYHUKA MOKa.Memooono2us HaAy4HO20 IKCNEPUMEHMANbHO20 UCCIe008aAHUS
INEKMPOPUUYECKUX CBOUCME MEEPObIX OKCUOHBIX CYNepUuoHHblXx npogooHukos (TOCII)
3aKII0UAEMCsl 8 HeNOCPEOCMBEHHOM UsMepeHuu nekmpoosudxcyweti cuvl (I/C), soznukaroweri
Ha epanuye pazoena CYNepuoHuK- 91eKmpoo 3a cuem @u3uyecKkol aocopoyuu HeumpaibHbix
MOJIeKYl KUCIOpoOa Ha 3]eKmpooax u pasHocmu nomenyuanos. Ilonyuen ocobouucmoiii
KUCTIOPOO, NPUMEHAEMbIU 8 CUHMEe3e NOLYNPOBOOHUKOBbIX NIEHOK U 20102paduul.

KuroueBble ci1oBa: meepovlil 31eKmponum, CynepuoHuK, 31eKmpoosuiCyuas cuid, mox,
9NeKMPo0, NPOBOOUMOCHIb, OAMUUK.

90K 622.276. 7

COJITYCTIK BO3AIIBI TYTKBIPJBIFBI )KOFAPBI MYHAW KEH OPHBIHJIA
CTAIMOHAPJIBIK EMEC 9CEP ETY TEXHOJIOI'HACBIH KOJITAHY AbIH
TYPAKTbI /KOFAPBI TEXHOJIOI'UAJIBIK OCEPIH TAJIIAY

Cynetimenosa P.T., Kapumosa A.C., lllasaxmemosa K.b., A6oewosa I'.I'., [llamwenosa A.E.

Coamycmix Boszawwl (Kazakcman Pecnybauxacsl) mymgblpiviebl H#02apbl MYHAU KeH
OPHbIHOA CMAYUOHAPILIK eMeC acep emy MeXHONO02UACLIH KOJLOAHYOblY MYPAKmbl HCOAPbl
MEXHONOUANbIK ICEPIH KOI0ay MAKCAMbIHOA OHbl 6acKa MexXHOI0UANAPMEH YMblMObl
yumacmulpy muimoi (Ocanscansny, 1969; Zhang et al., 2010; Zhdanov et al., 1996).

Anmulnwsl 010K yuackecinoe (6ipiHwi natioanany ob6vekmiciniy oymycmixk 0Oo.ici)
CMAayUoOHapIblK eMec acep emy MexXHONO2UACLIH KOJNOAHy MaduCipubecin cy3y aeblHbIHbIY
bazvimuin 632epmy (CABO) mexunonoeusacvimen yuumacmsipa Omulpolin Kapacmulpamul3.

Conmycmik bozawwl kenopuwinwly Oipinwi naioanany oowvexkmiciniy (FO1 acone FO2 opa
Kabammapwel) He2ci32l  2e0N02UANbIK-(DUIUKAILIK — cunammamanapsl — Oepineen.  Keuiwmiy
2€0/102USNILIK, KYDOLILIMbIHbIY He2i32l epeKkule Kacuemmepi KOJLIeKMOpOblH JHCOAPbl Opmauid
emkizeiwmici, emKIi32iuWmiK OpiCiHiy dHco2apbl Kabammbsl apmexkminici, Kabam MYHAUbIHbIY
HCORAPLI MYMKBIPIILIZLL OOILIN MAOBLIAOL.

KinT ce3nep: xeropuin, mynatinel Kabam, MyHati KOpaapbl, Cy atiod MexHOL02UACHL, CYIIAH).

Kopnapasl KypbuibiMay Kenlecl HETi3rl KOPCETKIITep: OTKI3TIIITIK, Ka0aTThl OPTEKTLUIIT,
KOJUICKTOP/IbIH alMaKTBIK OPTEKTLIIr, KEHIIUTIH Typl, KOJUIEKTOPIBIH Ca3JbUIBIK KOPCEeTKIll
OOMBIHIIIA KYPTi3iienl. 3epTTENeTIH IIaMaiapAbl TONTapra OeJETIH KOPCETKIIITEPIiH e3repy
MHTEpBAIAphl CY3UTy-ChIMBIMABLIBIK KacueTTepl (PEC) mapamerprepiH CTaTHCTHUKAIBIK Oeiynep
Heri3iHae aHbikTamapl. Conrycrik boszamiel KeHOpHBI KaOaTTapblHBIH MyHall KEHIIUTEPiHIH
T€0JIOTUSUIBIK, KYPBUIBIMBIHBIH epeKIIenikTepid Tanaay 6apbicbiaa (Conryctik bo3aribl keHOpHBIH
Urepysli FhUIBIMU-TEXHHUKAJBIK cyiliemenney, 2014) keHOpHBIH wurepyae OO0ybl BIKTUMAI
KUBIHIIBUIBIKTAPAbl ~ QHBIKTAHTBIH ~ HEri3ri MmapaMerpiep ayKbIMIbl JKaHAcaThIH Cy-MyHai
aiiMakTapbIHBIH OO0JIYbI, KOJUIEKTOP/ABIH OTKI3TIINTIK KAaCUETTEPIHIH >KOFaphl KaOaTThl OPTEKTUIIT,
OTKI3TIMITIKTIH alMaKTBIK OPKENIKIIIri OOJBIN TaObLIa IbI.

CoHABIKTaH OCHI TapameTpiep OOWBIHINIA MyHall KOpJapbiHBIH OOJiHYIH 3epieiey
epeKIIe KbI3bIFYIIBUIBIK TYIbIpabl (AdbMyxameroBa, 2016). 2a-cyperte 1opa Ty31LIIMIAEPiHIH
KabaTTappl YIIIH yY9acKeHIH MyHal KopJapblHbIH 71%-maH acTtambl OTKI3TIMITIK KHUMaChl
OOMBIHINIA KOFaphl JKOHE aca »KOFapbl OpTalla KOJUIEKTOpJapJa LIOFbIpJIaHFaHbl KOPIHEI.
Temen eTki3rim alMakTapja KopiapablH Oonmamibl yieci (2%) opHalackaH. Yuacke
JaTePaNAbIIBIFbI )KaFbIHAH OTKI3TIIITITT OOMBIHIIA )KETKUTIKTI O1pKemKi.

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 KOpIapbl KapTachbIHbIH
¢parmenTi. Ne6 OJOKTBIH CTALIMOHAPJIBIK EMEC CyJIaHFaH y4acKeci.
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Cyper 2. Anteiaisl 65okThiH MK ydackeci aynaHblHIa 10pa TY3UTiMAEPiHIH KadaT MyHaHbIHBIH
OacTankpl reoJ0rvsUIBIK KOPJIApbIH KOJUIEKTOPABIH OpTallla 6TKI3TIIITITiHIH e3repy HHTepBangapsl (a),
KOJUIEKTOPBIH OTKI3TIIITIK KACUETTEPIHIH alMaKTBIK SPTEKTLIIr (0), KOJJICKTOPABIH 6TKI3TIIITIK
KacHEeTTepiHiH KabaTThl OpTEKTLIIri (B), ca3apuibFbl () OoiibiHIIa 6oy [2]

3epmmey ozexminici Mynaii xopiaapsiabiH (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 TEOJOTUSITBIK KOPJIAPBIHBIH OachiM 06J1iri KabaTTapbIHBIH OTKI3TIIITITT OHJAFaH KOHE
JKY3JETEeH ece epeKIIeNeHEeTIH KoJeKTopiapaa opHamacansl (55%). OO0bEeKTI MyHaWBIHBIH
OapiblK TeOJOTHSUIBIK  KOpJApblHBIH  44%-b1  cajbICThIpMaNbl  OIPTEKTI KOJUIEKTOpJapaa
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morbipianrad  (2B-cypet). KomnekTopablH ca3abuIbIK KOpCeTKimi OOMbIHIIIA MyHAal KOpJIapbiH
0oy MyHail KOpJapbIHbIH e1ayip 6emiri (43%) caslibl KOJIEKTOpIIap/ia OpHaIaCKaHbIH KepceTe Il
(20%-nan acrambl) (2r-cyper). byn »xarmail KOJUIGKTOPABIH CyJaHybl KE31HIE OHBIH CY31Ty-
CBHIMBIMIIBIIBIK KACHETTEPIHIH ©3repy MpoOJeMachlH alJbIHFBl OpbIHFA MIbIFapagbl [1-4].
Ecenreynep kaOaTThIH ©HJAEIMEreH HHTEPBAIAAPBIHAA IICKTI CYJIaHFAHJIBIKKA JKETKEH Ke3Je
YUYacCKeHiH opa Ty3UTiMAepiHiH KabaT MyHabIHBIH OapiblK T€0JI0TUSIIBIK KOPJIapbIHbIH 26.2%-Ha
MKoHE OAPIIBIK JKbDKBIMAIIBI KOpIapbIHbIH 25.1% neiiiH KanaTeIHbIH KepceTei (AJbMyXaMeToBa,
2016). ConapIKTaH KabaTTHIH OTKI3TIIITIT TOMEH Ka0aTTapblH A IIOFBIPIaHFaH MYHal KOpJIapbiH
OenceHIl KypraTyra KOCyFa MYMKIHJIIK OepeTiH TeXHONOTrHsuiapabl Koinaany Conryctik bo3arib
KCHOPHBIHBIH aJITHIHIIBI OJIOTHIH UTEPY YIIIH 6T€ 63€KTi OOJIBIN TaObLIa IbI.

OoicmemeHiy cunammamacel YYaCKeHI WIrepyIiH TEXHOJOTHSIIBIK KOPCETKIIITEpPiHIH
JTIMHAMHUKACHIH KapacThIPaMbI3. 3-CYpETTEe COHFBI KbUIIaPhl OHIIPUITeH OHIMHIH OpTallia aijIbIK 1eOUTi
MEH CyJaHFaHIbIK THAaMuKackl Oepiired. CoHrbl xkbu1napsl (04.2014 sxpurra geiiin — MK konmany s
0acbl) MyHaWJBIH OpTallla aiIbIK JCOWTIHIH JWHAMUKACHI OHBIH IAMACBIHBIH aWTapJIbIKTal
AYBITKYJIapbIMEH CUTIATTANIATHIHBI KOPIHIIT TYP, OYJT ydacke/ie JKypri3iIeTiH reoIor HsUIbIK-TEXHUKAIBIK
ic-IrapaapMeH 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 xourra arpivaarsl MAK 0.114 Giprik yieciH KyparaHbIH kepcereni. by perre
JKaJIITBI y9acke (Fopa) OOMBIHINA aFbIMIaFkI cyltanFaHabIK 90.8% kypaiinbl, oekitimren HNU3 any— 35%.

2014 xbutbl coyiplie ydacKele CY3Uly aFbIHBIHBIH OaFbITBIH ©3repTy TEXHOJIOTMSICHIMEH
yitnecimae H3 TtexnomorwsceiH Kommany Oactanapl. CTalMOHApIBIK €MeC CYJaHIBIPYAbl €HTI3y
Oar1apiamachIHa ColiKec 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 yHrpIManap, OHTYCTIK KaTapra —
6132, 6138, 6139, 6140, 6142, 6144 yareiManap >katajpl. Aliiay YHFbIMAJIApBIHBIH TONTaphl (hazara
KapChl JKYMBIC 1CTEI/Ii, SEFHU CONTYCTIK KaTap/IblH YHFBIMANAPh! aiiay sl KYpri3reH Ke3ze, OHTYCTIK
KaTap/IbIH aiay YHFBIMAIapbl TYPaIbl skoHe Kepicinme [8-10].
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Aiinay YHFBIMaJIapbl TONTaPbIHBIH )KYMBICBIHBIH/TOKTAYBIHBIH KapPThl KE3€HIHIH Y3aKTIFbI
aiiiay YHFbIMaJIapblH T'HIPOAMHAMUKAIBIK 3€pPTTEYJIep MAJIIMETTEPIHEH aHbIKTaJ/1bl (KbICBIMHBIH
TOMEHJICY KUCBIFBI 9JIici). Aliiay YHFbIMaJIapbl MEH OHAIPYII YHFbIMAJIap apachlHAAFbl y9acKere
TOH oOpTalia KaIIbIKTBIK TMEH KbICBIM OTIMJIUIIKTIH aJbIHFaH MOHJEpP1 HEri3iH/Ie 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. Alpay YHFbIMajJapbl JKYMBICHIHBIH TapHXH JEpeKTepi OOMBIHIIA OJap/IbIH
KaOBbUIIaFbILITBHIFBIH YJIFATy MYMKIHAII aHBIKTAJ/Ibl, COHJIAN-aK aiilay YHFbIMATIaphbl TONTapbIHBIH
Mep3iMai KyMbICHl Ke3iHae ydackeniH KKY¥ xyiieciH cymeH XaOIbIKTay >KYHECIHIH >KYMBbIC
pexumaepi aabIKTanael [1, 10-11]. Yyackenin OapiblK aiifay YHFbIMATapbl CYMEH CY)KHHAFBILII
YHFBIMaap TOOBIHAH >KaOJbIKTANATHIHABIFbIHA OalJIAHBICTBI CTAIIMOHAPIIBIK €MEC CYJIAHIBIPY
Ke31HJIe alilaJIaThIH CY/IbIH KOJEeMAEPIH peTTey KUbIHIBIK TYbIpraH >k0K. COHBIMEH KaTap *bUIIbIH
Ka3FBI JKOHE KBICKBI KE3CH/IEPIH/IE CTAMOHAPIIBIK €MeC CYJIaHABIpYy pexumuepi a3ipienmi. YKasrbl
Ke3eHJIe aiilay YHFbIMaJlapbl TONTAPbIH TOKTATy apKbLIbI, KbICKbI KE3€H/I€ — YHFbIMAIap TONTaphI
OOiibIHIIA Cy aiiayibl Mep3iMIi HIEKTEYMEH CTallMOHAPIIBIK €MEeC CYTaHIBIPY KOJIAaHbUIIbL. KhICKBI
kezenne KKY yHrbIManap »KyMbICBIHAAFbl KHBIHIIBUIBIKTAp/bl OOJIABIPMAY MakKcaTbhlHAA aiaay
YHFBIMAJIAPhI YIIIiH KaOBUIAFBIITHIKTEIH €H TOMEHIT MOHAEP] OCNTiIeH/Il, COM Ke3e cyarapiiapaa
CY/BIH KaTybl 00JFaH koK. KaObU1IarbIIITHIKTHIH OYJT MOHIEp1 KBICKBI YakbITTa H3 Ke3iH/Ie TOyMIKTIK
Cy aliiay MOHJICPiHIH TOMEHT1 [T PETIH/IE aJIbIH/IBL.

OpeKeTTer! OHIPYIII YHFbIMATIAp PETIH/IE YUacKeHIH OapIibIK 45 eHIPYII YHFBIMACH! KAPACTHIPBUTIBL

CranmoHapibIK eMec CyIaHIbIpy TEXHOIOTHICHIH ICKe achIpyIbIH OackiHa Kapaii (04.2014 r.)
KOpCETKIIITep IUHAMHUKACHl OHIMHIH KyIleiie TYCKEeH CylaHybl Ke3iHAe MyHail 1eOuTiHIH
TeMeHzeyiMeH cumattanansl. MK OaceiHma eHIMHIH aiiiblK opTama cymaHysl 92.2% kypansl,
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
TEXHOJIOTUSACHIH KOJIIAaHY HOTH)KECIHE TeXHOIOTHSIIBIK KOPCETKIIITEP/IIH ©3repyiH KapacThIpaMbI3.

3-cyperTte cCy3y aFbIHIApbIHBIH OaFbITBIH ©3TePTy TEXHOJOTHSICHIH KOJIJaHYMEH
CTaLMOHAPJIBIK EMEC CYJIaHABIPY/IbIH OacTatybl MyHalIbIH OpTallia AeOUTIHIH KOTEpiTyIMEH KoHe
OHIMHIH CyJaHFaH/bIFbIHBIH TOMEHJIEYIMEH KaTap *KYpeTiHl kepiHin Typ. Aunaiina 2014 >KbUIFsl
TaMbI3JlaH OacTan ©HIMHIH CYJaHFaHIBIFBIHBIH ©Cyre >KOHe MyHal JeOUTIHIH TeMeHaeyre
Oeranbichl Oaiikanaabl. TexXHOJNOTHSHBI KOJNJAAHYABIH OocCepl asKTalFaH CUAKTBL. JlereHMmeH
08.2014-12.2014 >kbuTFBl CTAL[MOHAPIIBIK EMEC CYJIaHABIPY KE3eHIHIe MyHall 1IeOUTIHIH 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 Ke3eHJle acep €Ty Ke3eHIUIri aiiay YHFbIMaslapbl
Karapbl OOWBIHIIIA alay/Ibl MEKTEY eceOiHeH Xky3ere achpbuipl [ 10-12]. Cy3y aFbIHBIHBIH OaFbITHIH
©3repTyMEH CTAllMOHAPIIBIK €MEC CYJaHIBIPY TEXHOJOTHSCHIHBIH KBICKBI PEXHMMiIHE OTy Ke3iHae
MYHaIbIH I60MTI MEH OHIMHIH CYyJIaHFaH/IbIFbIHBIH TYpaKTaHybl Oaiikasassl [ 10-12]. CrannoHapibIk
eMec aiinayablH OactanmybiMeH Oipre 2015 >xputbl aiiay yHFbIMaJapbIHBIH KaTapblH TOKTaTYMEH
OHIMHIH CYJIaHFaH/IbIFbIHBIH OlpKaTap TOMEH/EYl1 ’KoHe MyHal IeOUTIHIH ecCyl )Kypei.

Ocpblnaiimia, yJackesie CTAIlMOHAPIIBIK eMeC CyJIaHJbIpy MYHal JNEeOMTIHIH TOMEHEY >KOHE
OHIMHIH CyJIaHFaH/IBIFBIHBIH 6CY KapKbIHIAPbIH TOMEHIETYTe MyMKIHIK Oepeni. MK konmmanpuiaTeiH
TEXHOJIOTUSCHIHBIH THIMJIUIITIH €CETTey BIFBICTBIPY CHITATTaMaChIHBIH HET131H€e JKYPri3uii.

Exinmn epekuieniri kep KoiHayblH mnaipananymslHblH MK yuackecinjge eHaipym
YHFBIMAJIAP/IbIH KYMBIC PeXUMACPIHIH 63repiCiH KOJIAaHybl (OHTalIaHAbIpy) 00BN TaObLIA b
byn »xarpaiina eHAipylll YHFBIMaJapJblH JKYMBIC PEXKHUMJIEPIH OHTAWIAHABIPY HeEri3iHEeH
CYMBIKTBIK ACOUTTEpiH yiiFaiiTyra OarbITTanabl. CTalMOHAPIBIK €MeC CyNaHAbIPY Ke3eHiHJe
y4ackee OHAIPYII YHFBIMAIAP/IbIH )KYMBIC PEKUMJICPIH YIaCKEHIH YHFbIMaIap KOpbIHbIH 58%-
HaH apThIK OHTAMIaHIBIPY >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 CyIaHABIPYIBIH dCep €Ty aiiMarblHIa FaHa
OoraH YHFbIMaJapMEH calbICThIprana 1,5 ece ToMeH ekeHin kopceTTi (4, 0-cyper).
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Cyper 4. Heri3ri koHe THIFBI3IAFbIII KOPIapbIH YHFIMANAaphl OOHBIHINA (), OHTAHIaHIBIPYIBI
KOJIJJaHYMEH JKoHE KoJimaHOal yHrpIMaiap OoiibiHia (0)

H3+MH®II acepin 6oy

3epmmey  momuoicenepi. YHFpIManapjaa — OHTaWnmaHapipymeH — Oipre  H3+WHIID
TEXHOJIOTUSICBIHBIH THIMJUIITIHIH TOMEHCYl CYHBIKTHIK JEOWTIH YIFaTKaH Ke3jae (aFbIHIaFbl
dazanap yneciHiH yilieciMci3 e3repyl) OChbl YHFbIMaJapJarbl CyJaHFaHJIBIKTBIH KYPT ©CYyIMEH
OaiinmanpIcThl. bIFbICTHIpYy cumaTTaMamapsiHaa Oy IIapa MYHaWIbl BIFBICTBIPY CalachIHBIH
HaIlIapJaybl peTiHJe KepceTuleal, anaiiia 6ipkarap karaaiinapaa cylaHFaHIbIKThIH 6CYl Ke31H e
TOYJIKTIK MYHa# amyablH ecyi OalKasibl.

Kecte 1
OHTallTaHABIPYABI KOJAAHYMEH KoHe KOoJAaH0all YyHFpIMaaap 0oiibIHIIA
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 TYTKBIPIBIFBl KOFAphl MYHail KEHOPHBI CTAlMOHAPIIBIK €MeC
CYJaHJBIPY TEXHOJIOTUSCHIH ChIHAY JKOHE KOJJIAaHY IMOJIUTOHBI O0Jbl. TYTKBIPIBIFEI JKOFapbl
MyHail ~ KeHITepiHAe (QIIOUATEPAIH  KO3FANFBIITHIFBIHAAFEl  YJIKEH  albIpMallbLIbIKKA
OaillaHBICTHl  CYyNMaHABIPYIABIH THIMAUIINT TOMEH OONaThIHBI KAKChl TaHBIC. JlereHMeH,
CTaIMOHAPIIBIK €MeC CYJIaHIBIPY MYHa MEH CY/BIH TYTKBIPIBIFBIHAAFBI )KOFAPhl aBIPMAIIIBUTHIK
Ke3iH/e Jie UrepyAiH KOJAAHBICTAFbI )KYHEeCIHIH THIMIUTITIH apTThIPaIbL.

JKy™MbicTa KeNTIpUIreH HOTHXKeJep KeHOPHBIHBIH TYPJII CY3LTy-ChIMBIMIBUIBIK KACHETTEPIMEH
CHITIATTAJIaThIH YKaHA YYacKeJepiH/e CTAlMOHAPIIBIK eMEeC CYJIaHJIbIPY/Ibl KeHEHUTYIIH aiTapibIKTaii
TUIMIUIITIH - KepceTTl. CoHbIMEH Oipre TYTKBIPIBIFBI JKOFapbl MyHail keHimrepinae MK
TEXHOJIOTUSACBHIHBIH IIAIIAH TO3Y KacueTi OONaThIHBIH aTalm eTy KaKeT, SFHU OJap/blH
TEXHOJIOTUSUTBIK THIMLTITI Tammas TeMeHaeiai. CoHIbIKTaH, KEHOPHBIHBIH JKaHA yJacKelepiHe
MK konmpmanyzael keHeiiTymeH karap MK KoJJaHbUIaTBIH TEXHOJOTHSICHIH SKETUIMIPYAl TYPaKThI
KYprizy Kaxer. by OarbIT cTaliMOHApIIbIK eMec acep €Ty THIMAUIIH KYIIeWTy OOMBIHINA >KaKChI
nepcriektuBanapra ue. Conrycrik bozambsl keHopHbIHAa2 MK TEXHONOTHSACHIH JaMbITy OipKarap
KEe3eHIEP/ICH OTTi. bacTankpia UKIIBI CYTaHIbIPy KOTIAHBUIIBL, O A TapIIBIKTAi TEXHOIOTUSUTBIK
HoTIKe KepcerTi. Kemeci keseHze (Kasipri yakpITTa) LUK CYJIAHIBIPY CY3y aFbIHIAPBIHBIH
OaFbITHIH ©3repPTY TEXHOJIOTUSICBIMEH KypaMAacThIPhLUILIbL. bonamakra muknasr cynanasipy MHOII-
NeH YWeciMae Oorapbl NEOMTTI KOFapbl CyJaHFaH OHAIPYIIl YHFbIManapibl Ke3eH-Ke3eHIMEeH
naiiianaHyMeH KypaMIacThIpbLIaThIH 001 bl
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Exinmi epexmeniri skep KOWHAYBIH MaiilaaHyIIbIHBIH OHIPYIII YHFBIMaTapAblH KYMbIC
PEeXKUMICPIH OHTAMIAHIBIPYBI JKammai KoJgaHy (HETi31HEH CYHBIKTHIK NEOUTTEPIH YJIFAHTY)
¢axrici OGonpim TaObuTaABl. ['€0IOr0 TEXHHKAIBIK HIapajiap TYPiH KOJAAHY KapacThIPBLIBII
OTBIPFAaH Y4YacKeJe CTAaIlMOHAPJBIK €MeC CYyJaHIbIpY THIMIUIITIHE enoyip ocep eTTi.
OHnraitnanaplpy KOJJaHBUIFAH YHFBIMANIAp OpTa ecenteH 1,5 ece a3 MEHIIKTI acepre ue 00mab.
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PACHIMPEHUE U AHAJIN3 OIIBITA TIPUMEHEHUA TEXHOJIOI'MHA
HECTAIIMOHAPHOI'O 3ABOJHEHHUS C IPUMEHEHUWEM TEXHOJIOTI'MA
N3MEHEHUSA HAITPABJIEHUA ®UJIBbTPAIITMOHHOI'O ITIOTOKA HA ITPUMEPE
MECTOPOXIEHUA CEBEPHBIE BY3AUYN

Cynetimenosa P.T., Kapumosa A.C., lllasxmemosa JK.b., A6oewosa I'.I'., [llamwenosa A.E.

Ha mecmopoorcoenuu evicokossazkoui negpmu cesepuvie byzauu (Pecnyonuxa Kazaxcman)
C Yenvblo N000ePIHCAHUS NOCMOAHHO20 BbICOKO20 MEXHOL02UUeCKo20 dpekma om npumeHeHus
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MEXHONI02UU HEeCMAYUOHAPHO20 B030€UCMBUs PAYUOHALHO ee KOMOUHUPOBAHUe ¢ Opy2umu
mexnono2usimu (Ocanoxcansny, 1969, Zhang et al., 2010, Zhdanov et al., 1996).

Paccmompum onvim npumenenus mexHono2uu Hecmayuo- HAPHO2O 6030€lCMBUs 8
couemaHuu ¢ mexuonozuell usMeHeHust Hanpasierus guibmpayuonnoeo nomoka (MH®II) na
yuacmke uiecmozo 610Ka (I0HCHAA YACMb NEPBO20 IKCHIYAMAYUOHHO20 00bEKMa,).

OchosHble 201020-pu3uuecKue XapaKkmepucmuky nepeo2o 3KCNLyamayuoHH020 00beKma
Mecmopodcoenusi cesepHvie byzauu (ropckue copuzonmsel K01 u FO2) npedcmasnensvt 6 0anHot
cmamve. OCHOBHLIMU OMAUYUMENbHLIMU YePMAMU 2€0102ULECKO20 CIMPOEHUsL 3ALeNHCU ABTIAeMCS
8bICOKASL CPEOHSSL NPOHUYAEMOCMb KOJLIEKMOpd, 8blCOKASL NOCIOUHASL HEeOOHOPOOHOCMb N0/
NPOHUYAEMOCTIU, 8bICOKAS B53KOCHb NAACMOBOU Hedhmu.

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.

VJIK 520

BJIMAHUE PA3JIMYHBIX ®PAKTOPOB HA TOYHOCTH ONIPEAEJIEHUS OPBUTHI
KOCMHMYECKOI'O ATIIIAPATA C IOMOIIBIO HASEMHBIX U3MEPEHUI

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 MOYHOCHbL ONPeOeleHUss KOCMUYecKo20 annapamad, Mmaxdice
BIUSHUE BO3MYUJCHULL HA MPAEKMOPUIO NOAEMA KOCMUYECKO20 annapamd.

KuroueBble clioBa: onpedenerue opoumvl, OUHAMULECKUL MeMOO.

[Tpu ompeneneHun OpOUTHI KOCMHUYECKOTO amIapara ¢ MOMOIIbI0 HA3eMHBIX W3MEPEHUIH
YUUTBIBAIOTCSl Takue (aKTOpbl, KaK TPaBUTALMOHHBIE M HE TI'PAaBUTALMOHHBIE BO3MYIICHUS;
YUUTBIBAIOTCS] MCKa)KEHUE CHTHAJIa TIPU MPOXOXKAECHUH depe3 CIIOM aTMocdepsl, Tpormochepsl,
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MOHOC(EpBI; YUYUTHIBAIOTCS OINMOKH, IMPH HU3MEPEHUH BPEMEHHM NPOXOXKICHUHM CHTHAIIA;
YUUTBIBACTCS HCKa)KEHHE PAAMOCUTHAIA YUUTBHIBAIOTCS PEIATUBUCTCKUM AP PEKT, atbOe10 3eMiy,
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
Oepercss MaKCHUMAJIbHO NPUOIMKEHHOE 3HAUYE€HHE BPEMEHH, TOJIYYEHHOE C TIOMOIIBIO
CTaTUCTHYECKOH 00pabOTKM IOJIYYEHHBIX [JaHHBIX II0CJI€ HEOJHOKPATHBIX H3MEpEHUH.
HckaxkeHuss BpeMEHM IPOXOXKJIEHUS CHUTHajda W3-32 [PEJOMIIEHUS TaKXKe HEBO3MOXKHO
OIPENIEJIUTH 110 PUUNHE HEOTHOPOJHOCTH aTMOC(hEpBI.

s onpenenenus opOUTH KOCMHUYECKOTO anmapaTa ¢ MOMOIIBI0 HAa3eMHBIX M3MEPEHHUN
Jy4llle BCEro NOAXOANUT AMHAMUYECKUH METOJ OIpeesieH!s] OpOUTHI, TaK KaK IPU ITOM METOAE
onpejenseTcss IpeaBapUTelbHas oOpOMTa, Jajee C YYETOM BO3MYIUEHMH IPOBOJIUTCS
IIPOrHO3UPOBaHUE OPOUTHI HA HECKOJIBbKO BUTKOB Brepel. [Ipu HazeMHOM u3MepeHUH OpOUTHI
U3MEpUTENIbHbIE MYHKThl HAaXOAATCA B OrPAaHUYEHHON o0JacTh W ompeaeseHHue OpOUTHI B
pEeaJIbHOM BPEMEHHU HEBO3MOKHO.

Obvexmul u Memoovl Uccied08anusi. B TMHAMUYECKOM METO/E ONpeesieHUs] OpOUTHI Ha
IIEPBOM JTal€ OIPEAEIAOTCS HAaBUTAallMOHHBIE IapaMETPhl: AAIBHOCTh OT KOCMHYECKOIO
amrmapara 10 Ha3eMHBIX H3MEPHUTEIbHBIX ITYHKTOB B HECKOJIBKUX TOYKAX KOPOTKOU JyTH OPOUTHI.

ITpn onpeneneHuy HaBUIALMOHHBIX MAPAaMETPOB YUYMTBHIBAKOTCS OMIMOKKM HPU M3MEPEHHUU
BpEMEHHM NPOXOXJIEHHsI CUTHajla M OIIMOKM IpPU HM3MEPEHUH BXOAHBIX YacTOT HAa HAa3eMHOM
M3MEpUTEIbHOM IyHKTE. [lanee mpoBOAUTCS MpeBapUTENBHOE OIPeieieHHe OpOUTHI Al IEPBOTO
BUTKA C PAacdeTOM KEIUIEPOBCKUX IapaMeTPOB, TAKHX KaK: SKCIEHTPHCUTET, OOJbIIas W Majas
II0JIyOCh, HAKJIOHEHUE, APT'yMEHT IIEPULIEHTPA, CPEIHSASA AaHOMAIIUS U I0JITOTa BOCXOAALIETO y31a.

[IpenBapuTensHast opOUTA SBISAETCS TOUHOM TOJIBKO ONPEICICHHON KOPOTKOH AyTH, anee
HE00XO0AMMO MTPOrHO3UPOBATh OPOUTY C YUETOM BO3MYILAIOIIMX YCKOPEHHI.

JluHamuueckuii METOJ| ONpeNesIeHUss OpPOUTHI COCTOMT W3 JAMHAMHUYECKUX CHJIOBBIX
MOJIENIEH, BIUSIOIMX Ha JBUJKEHUE CIIyTHMKA. Takue MOJEIN HCIONb3YIOTCA Il PELIEHUs
YpaBHEHUs JBW)KEHHS CIIyTHHKAa C MHCIIOJIB30BAHMEM UHCJIEHHOTO WHTETPUPOBAHUS IS
onpeJiesieHUs] Haubojee NOAXOAALIeH OpOMTHI. YpaBHEHHE [BW)KEHUS CIIyTHHKAa 3TO
i depeHINaIbHOE YpPaBHEHHE BTOPOIO IMOPSJIKA, CBSA3BIBAIOINEE JIBUJKEHUE CIIyTHUKA C
YCKOPEHUSAMH, KOTOPBIE BO3MYILIAOT CIIYTHUK. DTH YCKOPEHMS BO3MYILEHUS 3aBUCAT OT BPEMEHU,
MOJIOXKEHHU S, CKOPOCTH U (PU3MUECKUX CHJI, BIUSIOIINX HA IBUKECHHE.

OOBIYHO, AJIS1 TOYHOTO OTpPEAETIEeHHs OPOUTHI KOCMUYECKOro arapara MCHOJIb3YIOTCS TpU
MOJIEJTH, TAaKUE KaK JUHAMHYECKas MOJIeNIb, KHHEMaTHUYeCKast MOJIEIIb, U T10JTy TMHAMUYECKasi MOJIETTb.

Ha xocmuueckuil anmapart, JBMKYIIUICS 1O CBOEH opOuUTe NEHCTBYIOT MHOKECTBO CHJI,
KOTOpbIe OyIyT JaBaTh BO3MYILEHHIOIINE YCKOPEHUsI KOCMUYecKoMY ammnapaty. Bosmymiaromue
YCKOPEHHUS MOKHO pa3[eluTh Ha TPAaBUTALMOHHbIE M HErPAaBUTAI[MOHHBIE BO3MYIIECHHUS.
I'paBUTAalIMOHHBIE BO3MYIIEHUS: HEOJHOPOJHOE IPABUTALIMOHHOE MoJsie 3eMiu, Bo3myuieHus
tpethero tena (Jlyast u Comuna), [lpunussl, PenstuBucrckue 3¢ dextsl. HerpaBurammonnsie
BO3MYUICHUs: ATMOc(hEepHOe conmpoTHBieHHE, JlaBleHHE MNPSMOro COJHEYHOTO W3IIyYeHHMS,
Ansbeno 3emun, Tsra.

JluHaMu4eckuif METoJ ONpenieeHnss OpOUTHI UCTIONb3yeTCs sl MporHo3upoBanus KA
oCJIe OTpeIeTIeHUs MpeaBapUTEIbLHON OPOUTHI U MO3BOJISIET ONPEAEIUTh TOUHYIO OpOUTY.

Kunemaruueckuii METO/1 UCTIONB3YETCs IS ONpeIeNIeHUs] OpOUTHI CO CITYTHUKOBBIX CHCTEM,
takux kak [HCC wmu  GPS. Dtor MeTon moaxoauT sl omnpeneieHus opOUuThI HE ¢ HAa3eMHOTO
MYHKTA, a ¢ KOCMOCA, 4TO YA00HO Juist HenpepbIBHOM cBsi3u ciiyTHUKa ¢ HCC nmu GPS.

JluHamuueckuii METOJ| OMpeesieHnss OpOUTHI MO3BOJISIET YTOUHUTH INPEABAPUTEILHYIO
opbuty, KoTopas Oblja ONpeneieHa Ha KOPOTKOH Jyre ¢ MOMOIIbIO HAa3eMHBIX W3MEPEHUH.
JlnHaMUYeCKUii METO ] HEe TIOJXOMT JUIsl HETIPEPBIBHOU CBSI3U CO CITYTHHUKOM M OecriepeOorHON
Iepelauy JaHHBIX CO CIIyTHHUKA HAa HA3€MHBIN U3MEPUTENbHBIN IIYHKT, a TAKXKE I103BOJISIET TOUHO
IpeacKa3aTb OpOMTY € Y4YETOM BO3MYILEHHMH Ha HECKOJIBKO BHUTKOB BIEpeA, 4TO yIO0OHO U
MPAKTUYHO JIJIs1 HA3€MHOT'O U3MEPEHUs! OPOUTHI.
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Kak roBopmiioch paHee, BO3MyIIeHHUs ObIBaIOT TPABUTAI[MOHHBIC W HETPaBUTALMOHHBIE.
Bo3My1ieHns BO3HHMKAalOT OT HEOAHOPOJHOCTH TPAaBUTALMOHHOTO IOJSA 3€MIM, BO3MYILECHUN
TPETHEro Tella, aTMOC(HEPHOT0 CONPOTHUBIICHHS, COJIHEYHOTO JaBIeHUs, Ab0en0 3emMiu, TSIru u
pPeNATUBUCTCKUX 3 eKToB. JJuHamMuyeckas CHIIOBas MOJEINb MCIIOJIb3YeTCs sl ONpeAeIeHus
BO3MYIICHUN M CTENEHH BO3ACUCTBUS HAa KOCMHUUYECKMH ammapaT. BeiOop, Kakue BO3MYLICHHUS
JIOJDKHBI YUUTBIBATHCS OyI€T 3aBUCETh OT BUAA OPOMTHI M €r0 XapaKTepUCTUK. | paBUTallMOHHBIE
BO3MYILIEHUSI BO3HHUKAIOT OT BO3JIEHCTBUS MAacCOBOIO IPUTSKEHUS, TO €CThb 3eMiu, JIyHbl u
Connua. Tak kak y 3eMJIM I'paBUTALMOHHOE [10JIE HEOAHOPOJHOE BO BCEM ITPOCTPAHCTBE, TO CTOUT
YUYUTBHIBATh €r0 BO3JCHCTBME HAa KOCMUYECKUU anmapar. Bo3mylleHuss OT HEOJHOPOJHOCTH
IpaBUTALNN 3€MJIU ONPENEIAIOTCS B 3aBUCUMOCTH OT IOJIO0KEHHUSI KOCMHYECKOTO aIapara.

HerpaBuranmonnsie BO3MyIIeHHA. ATMOC(HEpPHOE CONPOTHBICHHE - O3TO TPEHHE
KOCMMYECKOT'0 allapara ¢ 3eMHOHM aTMocdepoii, aBiieHHe MPSMOTO COJIHEYHOT 0 U3TY4EHHS - 3TO
YCKOpEHHUE, BBI3BAHHOE IOTJIOMICHUEM WM OTPaXCHHEM COJHEYHBIX (POTOHOB, anbbeno 3emin
BbI3BaH [NOTOKOM COJHEYHOM 3HEPrHH, OTPaXXEHHBIM OT 3eMJd. BhleynomsHyThie cuibl ObLTH
noapobHo obcyxneHsl MonTeHOpykoM W ['myutom. [lns pemieHust ypaBHEHHs JIBWKCHUS U
JOCTH)KEHUS] TOUYHBIX OPOUT Ha KOPOTKOW JTyre UCIOJb3YIOTCS Pa3InYHbIE METO/IbI OLIAaroBOro
YUCJIIEHHOTO UHTETPUPOBAHMUS.

JUis  KOCMHYECKOro ammapara omnpefeieHHe OpOuThl MOXeT ObITh  OIMCaHa
MaTeMaTHUYECKH, MPEJICTABH PACIPOCTPAHEHNE OPOUTHI YPABHEHUSIMH JBH)KEHUSI OTHOCHUTEIHHO
IeOLEHTPHUECKON CUCTEMBI KOOPANHAT, OHO BBIpaXkaeTcs cieaylueit popmynoil:

HeonnopoaHoe rpaBuTanoHHOE mosie 3eMid. [ paBUTAIMOHHOE TOse 3eMIIH, KOTOpOoe
OTKJIOHSETCS OT c(hepUIEeCKH CHMMETPUYHOM MacChl Ha3bIBA€TCsl HEOJHOPOIHBIM M MOXKET OBITh
BbIpaK€Ha TapMOHMYECKMMU (QYyHKIUsAMHU. [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™ocdepHoe compoTHBicHHE. ATMOC(HEpHOE CONPOTHUBIEHHE - 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(HEPHOro COMPOTHBIECHUS
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 amnmapar MOsBJSIOTCS BO3MYILIEHHUS Ha TPAaeKTOPUU KOCMHUYECKOro ammapara. B
pacueTe YCKOPEHHMI yUMTBIBAOTCS BEKTOpHI nosiokeHus JIynsl u ConHua, a TakkKe UX Macchl U
NepUOJ BpallleHU BOKPYT CBOEH OpOUTHI.

Hasnenue npsmoro COITHEYHOr0 U3JIyUeHHs. Y CKOPEHUS OT JAaBjieHus IpaMoro CoIHEYHOro
U3JTy4eHHs TIOSBIISIOTCS OT IOTOKA (POTOHOB, BO3ACUCTBYIOIIMX HA KOCMUYECKUH ammapar.

Anpbeno 3emnu. Anpbeno 3emiu mpeicTaBiseT coOOW BO3JAEHCTBHE TOTOKA
COJIHEYHOW DSHEPIUU OTPAKEHHOM OT MOBEPXHOCTH 3€MJHU. YCKOPEHHS OT BO3JEHCTBUSA
Anpbeno 3eMaM paccUMTald M CO3JANM AHAIUTHYECKH (opmain3M, OCHOBaHHBIA Ha
c(hepruyecKkux rapMOHHUKAX.

[Tocne pacuera BiIMSHUE BCEX BO3MYIIAIOUINX (PAKTOPOB OINpenensercss TouHas opOuTa ¢
IIPOrHO3UPOBAHUEM.
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JKEPJET'T OJIIIEYJIEP APKBLIBI FAPBIII ATIIAPATBIHBIH OPBUTACHIH
AHBIKTAY JQJIJITTHE OPTYPJI ®AKTOPJIAPILIH OCEPI

Tyxmyb6aes b.b., baiibexosa O.K., Kambaposa A.

Opbumanvl 0a1 aHbIKMAy Kazipei 2eo0e3us0a Maybi30bl O0IbIN MAObLIAObL HCIHE EapblllL
annapammapuviHbly MaKcamovl MeH Yuly OuikmiciHe, COHOAQU-AK MEXHUKANbIK MYMKIHOIKmepae
batinanvicmel opoUManNapovl AHLIKMAyobly apmypiai adicmepi 6ap. Fapviw annapamulHbly
opoumacwin aHblkmayoa OUHAMUKANGIK, JHCAPMBLIAU OUHAMUKALBLIK JCOHEe KUHeMAMUKATbIK
a0icmep Kondanvliaovl. Byn makanaoa opbdumanvl 021 awvikmay aoicmepi JHCoHe PMypii
gaxmopnapoviy 2apvlid annapamsii AHLIKMAy 021012iHe 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 gark-
rown
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 MALAMObLIK KYHOLIbIEbIHbIY JHCOAPBLIAYLL  OenciieHol, OallblH
OHIMHIY aKybi30eH OaubIMbLIVbIH KAMMAMACHI3 ememiH, HaH CANnacbiHblY OP2aHONENMUKAIbIK
JHCOHE  PUBUKA-XUMUSILIK —KOPCEMKIUWMEPIH JCAKCapmamvlh  OYpulaK, YHbIHbIY —OHMALLIbL
Moauepaepi aHbIKManobl.

KinT ce3nep: mexnonoecus, kapa b6uoati Hanvl, OYpuIaK YHul, 3612blp MYKbIMOAPDL.

YCOBEPHIEHCTBOBAHUE TEXHOJIOTUA P KAHO-TIITEHNYHOTI'O XJIEBA
MYTEM JOBABJEHUS ®ACOJIEBON MYKHU U CEMSIH JIbHA

Hlanwaposa JI.A., Amankenvowr A.7K.

Hayuno obocrosana u paspabomana mexHonio2us piHcaHo-nueHU4Ho20 Xneda ¢ npumMeHeHuem
aconesori myku, obecneuusarouyas NOBbILUEHUE Kauecmea, NUeeoti YeHHOCU U30ETUsL.

Ycemanoeneno nosviwenue nuwegoll yennocmu paspabomanto2o usoenus, onpeoesnensl
onmumanvuvie 003UPOBKU haconesoll MyKu, 00ecneuusarwux 0002aueHue 20mogo2o uzoenus
benkom, ynyuuienue opeaHoIenmuieckux u Qu3uUKoO-XxumMuieckux nokazameiel Kkaivecmea xneoa.

KroueBble cj10Ba: mexnono2us, picano-nueHudHblil Xneob, paconeas Myka, cemMena JbHa.

UDC 37.01:007

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

151



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

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.
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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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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
aTeiHarbl JKeTicy YHUBEpPCHUTETI, TalIbIKOPFaH K-ChI

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 Ilyas 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, XanblKapajbIK aKIapaTThIK TEXHOJOTUsIIAP
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 llyas 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 KazakcTaH MeMIIEKETTIK
HearorukanblK yHuBepcurTeTi, LLIBIMKeHT Kaachl
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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 KoHE 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 YHUBEPCHTETI

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 yausepcuter umenu Unbsica XXaucyryposa, r.
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 TEXHOIOTUYECKUI YHUBEPCHUTET, 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 aBTOPJIAp/AbIH 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

«lmmsic YKancyripo ateiHars! JKericy yHuBepcuTeTiHIH Xa0apiibICh) FhUTBIMHU JKypPHAITBI
TOJIBIK Makanajap TYPIHAE peciMIEeNreH TYIMHYCKa 3€pTTeYNIep/iH HOTHKENIepiH KaMTUTHIH
MatepuatIapApl Kapusiayra KaOburmanapl. JKapusiiay YIniH YChIHBUIATEIH Matepuan 6acka
FBUIBIMU OachUIbIMIApAa OYpbIH KapusulaHOaraH TYNHYCKa OOMybl, KypHaIIapAbH 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 JKETEKIIUIEpPMEH Oipiecil HeMece FbUIbIMU
YKETEKIIIJIEpIHEH PEeH3Us OONIFaH Kar/iaia FaHa KaObUTIaHA IbI.

ABTOpJIapra aKnapar

Pepakumsnelk ajnka aBTOpiaplaH >KypHaJIJa JKapusulay YLIIH Makanajgap JaiblHaay
Ke31H/ie KeJleci epexernep/l 0acIibUIbIKKA aly/bl Cypanbl.

XKypHan pemakuusacblHa YCHIHBUIATBIH FBUIBIMH Makajajlap Makanajapibl paciMuaey
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.
JKanmel 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 OypeIH *KapusiaaHOaybl THIC, KeIHHEH Oacka KypHaiaapaa
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 Kaumapulidobl.

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 )KUEKTEp — 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 KYPbLJIbIMbI

(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 aKIapaTTs (0ap OosFaH skaraaiina), 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) bapunbik aBTOpapbIH 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, KOPBITBIHABUTIAPBI KOpCceTLTyl Kepek. Kazak TijiHaeri, OpbIC TUTIHACTI dKOHE aFbUIIIBIH
TiTiHAETI AHHOTAIUS apachIHIaFbl COlIKecCi3IiK 00IMaybl THIC;

) Kint ceznep (kazax TiniHzAE);

E) Kipice OeniM (KaKeTTUTIKTIH HETI3IEMECIMEH MKOHE IKYMBICTHIH MaKCaThbIH
OastHIaybl THIC);

XK) Herisri MotiH OGemimzepre OeiiHyl THic (3€pTTEyIiH ©3€KTLNiri, 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 nepektepae onapabl 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. OmebuerTep TI3IMIHAEC Makajlajga KeOPCETIITeH OapibIK
KapusUlaHbIMIap Typaibl OuOMHOrpadusUIbIK MoJliMETTep OO0JIybl KepeK >KOHE MOTIHJe
ClITEMENepl KOK KYMBICTapFa HycKayaap 0oimaybsl 00JIMaysl THIC.

MonorpadusHbH, KiTanTapAblH, OKyJabIKTapablH ISBN Hewmipi kepceTilnyi Kepek.
XasplkapalblK peleH3MsUIaHFaH KypHAIap/ia sKapusUTlaHFaH 0apiIblK MaKaiajgapra ciiTemMernnep
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
epesxernepi» OOMBIHINA Kacaaabl.

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, AHHOTaIms, KinT ce3aep (aFbUIIIBIH TITIIHIE).
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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 MaiimMemmep
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 nepektepi (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 Typaybl xabapiaiibl.

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 )KYPHAIIBIH PEIAKIMIIBIK aJTKACHIHBIH JKapHsiIayFa YCHIHBICHIH aTybl THIC.

XKypHannapra Ke3-KelIreH aBTOp, a3aMaTTBIFbIHA, XYMBIC OpPHBIHA OHE FHUIBIMU
JopexeciHiH OoJybIHa KapamacTaH, pelaKUUSHBIH TaJlalTapblH CAKTall OTBHIPBIN, MaKaJlaHbI
XKapuslayFa MyMKIHAIr 6ap.

TeJsiem Tacinaepi

Maxananel srcapusnayza Kadwli0a2aHHaAH 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 YHBIM.’)KAPHACHI.

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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BHUMAHHWIO ABTOPOB!

» DJIeKTpOHHbIE BEPCHH cTaTell J0cTynHbI 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 YCTAHOBJICHHBIE CPOKU:

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 yHusepcurera umeHu HWibsdca 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(UIII0 U HAYYHOMY YPOBHIO KypHasloB. Pemenue 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 HAJIWYMHM PELEH3HH OT UX
PYKOBOAMTEIIEH.

Nudopmanms 1isi aBTOPOB

PenakunonHass KoJIETMST MTPOCUT aBTOPOB  PYKOBOJCTBOBATHCS — CIEAYIOLIUMU
IIpaBUJIAMHU IIPU TIOATOTOBKE CTATeH /Ui ONMyOIMKOBAHUS B )KypHaJe.

Hayunble cTaThu, IpeAcTaBiIsieMble B PEJAKIUIO KYypHaia, TOHKHbI ObITh 0O(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
MyOJIMKYEeMbIX MaTepuaoBy, MpUCTaTeHHBIX OMOIHOrpadUUECKUX CIUCKOB 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.

- KonnaectBo 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 onyoInKoBaHUE B IPYTHX KypHallaX, B TOM YUCIIE IEPEBOIbI HA IPYTHE SI3bIKH.

- 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 CTUITMCTHYECKON 00pabOTKON CTaThH.
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Cmamuu, opopmnennvie c napyuieHuem mpebdoganull, K nyoiuKayuu He npUHUMAlomcs
U 8036pAUAIOMCI ABMOPAM.

OdopmiieHue cTaTbu

CraTbi MOTYT OBITH ITPEJICTABIICHBI HA Ka3aXCKOM, PYCCKOM WJIM aHIJIMHCKOM S3bIKax 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,
cOopHuKH, uHGOpPMAaLMOHHbIE u3aHudA. M3natenbckoe odopmieHue MyOIMKyeMBbIX
MaTEpUAJIOBY.

O0Bem craTbu

PexomenryeMsliii 00beM CTaTbU JOJDKEH COCTaBIATh OT 3 10 10 cTpanum.

CrtpykTypa cTtatbu

(ecnu cTaThs Ha PYCCKOM SI3bIKE)

CrpyKkTypa Hay4HOH CTaThbu JOJDKHA BKIIIOYATh HA3BaHUE, AaHHOTALMH, 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
pacrouiararoor B cieaymoliei nocienoarenbHoctu (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 § cimoB). B aHHOTanmuu MOMKHBI OBITH YKa3aHBI MPEIMET M LEdb paboTHl,
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) BBoaHas yacth ¢ 000CHOBaHMEM HEOOXOMMOCTH U U3JI0KEHUEM LI€TH PadOTHI;

’K) OcHOBHOI TEKCT, KOTOPBI HEOOXOAUMO pPA3ACIUTh Ha Pa3leibl U MOIPa3CIbl
(aKTyaJbHOCTh HCCIIEZIOBAHUS, ONHCAaHHE METOJIOJIOTHH, PEe3yJbTaThl HCCIEAOBAHUS U UX
oOcyXJeHre, MpU HEOOXOJUMOCTH pas3Aelbl MOTYT ObITh 00BequHeHbl). ['paduueckuii
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). Bece nanHbIe 10MKHBI IMETh CHOCKM HA UCTOYHUK MX TOJTYyYEHHUs, @ 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 MyOIMKalusAX, YIIOMHHAEMBIX B CTaThe, U HE COAEPKaTh 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 >KypHanax, cienyer ykassiBath 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/. bubnunorpadpuueckoe omnucaHue B NPUCTATEHHBIX
o6ubmmorpaduueckux 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 SI3BIKE;

JI) 3aronoBok crarbu, GaMUIMK ¥ UHULHAIIBI BCEX aBTOPOB, AHHOTarus, KitodeBsie
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) lllaTsipoaesa 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 paboTsl (MOTHOE HAa3BaHWE OPTaHU3AIMH, 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)) DaMuInu 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
MIPOBOJUT MPOBEPKY HAa COOTBETCTBUE IMpaBWjiaM OQOpPMIICHHS MaTepuasioB. B ciydae
HecoOMIoAeHHs MpaBMil 0(hOPMIIEHUSI MAaTEPHANIOB CIIELUAINCT OT/ENa OMOBEIIAeT aBTOpa O
HEO0XO0AMMOCTH TOPAOOTKH MaTEPUATIOB.

[IpencraBieHHbIE K OMYOJIMKOBAHUIO MaTepUaibl JOJIKHBI COOTBETCTBOBATH MPOQIIIIO
KYPHAJIOB, COOTBETCTBOBATh (OPMAJIBHBIM TpPEeOOBAaHUSM, TPOWTH MPOIEIYPY IBOHHOTO
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 yYEHOW CTENEHH, MMEET BO3MOXKHOCTh OMYyOJIMKOBATh CTaThO MpHU
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 uszdamenvbckue pacxoodvt 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 «Haponnsiii 6ank Kazaxcranay, r. Tanasikopras.

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 dakymnprera numere: 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 Ha 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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