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8D03301 — «Texuukaabik Gpusuka» Oiaim Oepy Oaraapaamacel ooiibinma ¢uiaocodpus goktopsl (PhD) gopexecin anyFa yCubIHBLIFAH

MYKTAHOBA HABEPKEHIH

«/Korapbl KbLIIAMABIKTBI Ta3AbIK KaJbIH/IbI Tozanaay kesinge WC-Co-Cr xka0bIHAaPbIHBIH KYPbIIBLIMbIH, (PA32/1bIK KYPaMbIH
A9HE KACHETTEPIH KAJBINTACTBIPY» TAKbIPBIOLIHAAFBI JHCCEPTANHSIBIK JKYMbBICLIHA PECMH pPeleH3eHTTIH

AKA3ZBALIA IIKIPI

p/H | Oamemmaprrap
f‘o !

OmweMmaprrapra calikecTiri
(“kayan HyCKaJapbIHbIH OIpiH

CbI3Y)

Pecmu peneH3eHTTIH YCTAHBIMbIHA HErlizaeme
(eckepTy/i KypCUBIIEH KOPCETY)

I. | Jluccepraums TaKkbIpbIOBIHBIH (OEKiTY

KYHIHE) FBUIBIMHBIH JIaMy
~ OarbITTapblHA JKOHE/HEMece

- colikec 0011ybI

|

MEMJIEKETTIK OaraapiamMalnapra

[.1 F'puibIMBI 1aMBITYABIH OaChIM
OarbITTapblHA JKOHE/HEMECE
MEMJIEKETTIK Oarjiapiiamanapra
COMKECTIrI:

1) nuccepranust MeMJieKeT
O10/17KeTIHEeH
Kap/KblJIAHAbIPbLJIATHIH KO0AHBIH
HeMece HbICAHAJIbI
Oaraap/iaMaHbIH asiCBIH/AA
OpbIHAAJIFAH (’K00AHBIH HEeMece
Oarjap/laMaHbIH aTaybl MEH
HOMIPIH KOpPCeTY);

2) nuccepTraums 6acka MEeMJICKETTIK
OarjapJ/iama asiCblH/1a OpbIHAAJIFAH
(barjapsiaMaHblH aTayblH KOPCETY);

3) nucceprauust KazakcraH
PecnybnukaceiHbIH Y KIMETI
KaHbIHAarbl JKorapsbl FeIJIBIMU-
TEXHUKAJIBIK KOMUCCHUS OEKITKEH
FBIJIBIM JIaMYBIHBIH OachIM OarbIThIHA
coiikec (0arbIThlH KOPCETY) KeJIe/ll.

JIOKTOPAHTTBIH AUCCEPTALMAIBIK JKYMBICBIHBIH TAKbIPBIOEI

(6ekiTinred kyHi: 2021 sxputrbl 27 KazaHaarsl No3 xatrama) |
FBIJIBIMU JaMyAbIH « DHEPreTUKa jKoHe MallliHa xacay»,

«DHeprusi, O3bIK MaTepuasgap KoHe KeJlk», «O3bIK
OHAIPIC, UMOPJBIK JKOHE FApPBIUTHIK TEXHOJIOrHUAIap»
OaceiM OarpITTapblHa CoMiKec Keneal xoHe Kazakcras
PecnyOsnukacel  PbulbiIM  KoHE  JKOFapel  OLIIM
MUHUCTPJITIHIH FBUIBIM KOMMTETI KapiKblJIaHLIPATHIH
KoOasiap meHOepiH/Ae OPbIHAA/IbI:

- AP14870977 «MymHali eHaipy eHepkaciOinae

NanaaJaHbUIaThiH WHOEpJl bICBIpMasiap OeleKTepiHix
ManjanaHy cunarraMajJapblH  apTTeipy», 2022-2024
KbUlapra apHaJIFaH FBUIBIMMU JKOHE (HEMeCe) FhUILIMH-
TEXHHUKAJIBIK yK0Oaap/ibl TPAHTTBIK KapiKbLIaH 16IpY.

- BR24992854 «lleirbic KazakcTan 00bICHIHBIH Tay-
KCH  METaJIyprus  CajachlHblH  TYPAKThl  JaMYbIH
KamMTaMachl3 €Ty YIUlH 0Oacekere KalineTTi FhUIbIMU
HET13/1C/INeH TEXHOJIOTUSIAP 1Bl A3IPJIeY HKIHE iCKe acbIpy»,
2024-2026 xpliaapra apHaAFaH FBUIBIMU JKoHE (Hemece)
FBIJIBIMU-TEXHUKAJIBIK Oarjapnamanap OOMBbIHIIA
OarlapiamabiK-HblCAHAIbI KapXKbUIaHABIPY.

N

| FbUIBIM YLIIH MAHBI3/AbLIBIFBI

e ————————————————————————————

JKyMBIC FBUIBIMFA €J1eYJ11 YJIeCIH
KOCAAbI/KOCIai/ibl, ajl OHbIH
MAHBI3ALLJIBIFbI

Al bLJIFAH/allblJIMaraH.

AJIBIHFAH HOTHIKEJICEP METANOKEPAMHUKAIIbIK KaObIH1apbIH
KaJIbINTACThIPY lporecTepi TypaJibl pusuka-
METAJUIYPTUSUIBIK  MACSUIAPJABIH  IaMYbIHA bIKAJ €Tl
JKOHE JKOFapbl KbUIAAMABIKTBL TO3aHIAY [POLECTEPIHIH
TCOPHUAIBIK MOZECJIBJICPIH JKacay/la KOJJAAHbLIA alla/ibl.
3eprreyiep  HOTHKECIHe IWHMOEP  BICKIPMAIAPBIHBIN
KOMIIOHCHTTEPIH OHAIPY YLIIH KEeHIHEH KOJIAaHBLIATHIH
30X13 0onarTbl TPUOONOrHSUIBIK IKIHE KOPPO3HsJIbIK




KacueTTepiH allTap/ibIKTai xKakcapTyFa MyMKiHIiK OepeTiH
WC-Co-Cr xaOblHapblH ajyJiblH FBUIBIMU HETr13JI€JINeH
TEXHOJIOTUSICBI  d3IPJICHI€H. O3IpJIeHIeH  TEXHOJIOI 1A
Kazipre TaHja mubep bICHIpMasiapbliH Kacay/e KeHIHEH
KOJIJIAHbUIATBIH  TaJIbBAHUKAJIBIK XPOM/IAYAbIH 9/ICIHIH
YKOJIOTHAJIBIK Kayirci3 0asaMachl OOJIbIN TadbUIAAbl KIHE
OHBI KYOBIp apMaTypachlH ILIBIFAPaTbIH KACINMOPbIHAAPFa
eHrizyre 0osnajpl. ToxkipuOenik MaHbI3AbUIBIFBI TANIaJTbI
mojenbre apHasraH  Kazakcrtan  PecnyOsiMKacbIHBIH
narentiMmeH pactanran («Kabpin Tecenren mubepi
picbipmay Nel(Q138, 2025 xeurabiH 31 KaHTapbiHAa
JKapHsiJlaHFaH).

©31 xa3y NPUHILMITI

O31 Jka3y JAeHrei:

1) sKoFrapmbl;

2) opraiua;

3) TOMEH;

4) 031 xa30araH.

XyMmbicTa  i3aeHyIniHIH  Tikejed  JkoHe — OesiceHil
KATBICYBIMEH aJIbIHFaH KONTEreH 3KCHEePUMEHTTIK KoHE
TEOPHUSJILIK ~ HOTWKeJep  KeaTipuired.  JldccepraHTt
MykraHoBa H. )KyMbICBIH KOFapbl aen Oaraiayfra 0osia/ibl,
OJ1 KONTEereH OpPBIC XOHE aFbUIIIBIH TUTHAETT FHUIBIMH
MaKajiajapabl ©3 OeTIHLIE YXWUHAI, 3epTTer, KYMBICTBIH
MaKCaTblH aHbIKTaraH, apl ©3 3epTTey HITUIKEIEPIH
Olpkatap XanblKapajblK KOoH(pepeHuusjapaa KekKe o3l
OasinjaraH.  JluccepTaHTTbIH  JKOFapbl  JIGHI€HIer]
NepOEeCTINH KOPCETETIH KOChIMINA AdJe PEeTIHAE OHBIH
OTAH/BIK JKOHE WIEeTEJAIK FbUIBIMU OacblLIbIMIapaarbl
JKapusislaHbIMIapblH aTtayra 0osaabl, MyHJIa OJ1 Xar-xadap
arMacyra »ayantbl aBTop (-2rresponding author) Gosbin
TaObuIaAbl. ABTOPABIH AUCCEPTALMSIIBIK YKYMBICHIHBIH
TakbIpblObl OOMbIHIIA 12 JXYMBIC >KapusilaHFaH, OHBIH
imnae Web of Science jxoHe Scopus nepekkopiapsisia
MHJICKCTENIETIH PELICH3UAIaHFaH FhUIBIMU OackUIbIMapaa
4 wmaxkana, Kazakcran PecnyOnukacel Freiuibim  koHe
JKOFapbl OUIIM MHUHMCTPJITIHIH FBUIBIM JKOHE JKOFaphl
OutiM Oepy canachlHAarbl CanaHbl KaMTamachls €Ty
KOMUTETI YChIHFAH  XypHaiaapaa 4 Makasna,
pecnyOJIMKAIBIK JKOHE XalbIKapaiblK KOHMEpeHLMsIap
MaTepualapbl MeH Oacka Ja KypHanaapaa 4 >kyMbic
JKapusilaHFaH, COHMAH-aK Naljajibl MOACIILIC apHaIFaH
Kasakcran PecniyOnnkaceinbii 1 natenti Oap.

[1Ki O1pJiK NPUHILIMIII

4.1 Jlnccepraums ©3¢KTUTTHIH
Heri3/ieMect:

JlucceprauMsiiblK -~ XKYMBICTBIH  ©3CKTUIIT  FBUIBIMU |

TYPFbIJIaH HET13/11 KOHE KAH-)KAKTBI JIdJICJIICHTeH:

|
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1) merizaenren; Kasipri 3amanjia KapKbIH/bl 9PO3UAJIBIK, KOppO3HAJIBIK
2) fiHapa Heri3/ereH: KOHE a6pa3uB'r| TO3y JKarjaalsapaa KyMbIC ICTEUTIH
KOMITOHEHTTEP/LiH CEHIMIIITT MEH KBI3MET €TY MEP3IMIHE
KOMBLIATBIH TAANTapAblH apTybl Oaiikanajbl. bys1 Macelle
KyOblp  apmarypachblHbIH GosekTepi  yLIIH,  artar
aliTKaH/1a, JKYMbIC OeTTepi MEXaHUKAJIBIK KIHE XUMMATIBIK
Oy3bl1yJj1apra ymupau’rbm mubepsi bichipMasiap YLUIiH
epekiie ©3eKkTijlikke He OoJazbl. Kazipri yakbITTa
Kazakcran PecnyGnukachiHaarbl KyOblp apMaTypachkiH,
COHBIH imiHae mubepsi biChIpManapibl OHAIPYMEH
AifHAIbICATBIH  KONTEreH ©HEPKACINTIK KICIMOphIHAAP
ralbBaHMKaIbIK ~ XpPOMMEH  KanTayJpbl KOJIAaHY bl
KalFacThipy/a, Oy KOFapbl neHreaeri ybITTbUIBIKTEI
kepceTeTiH anThl BajeHTTI Xpombl (CrVI) Oap KaObIH
BaHHACBIH  TaiijaaHymMeH  OaillaHbICThl  KypAel
SKOJIOTHSUIBIK ~ Macesenepal  TyAblpa/ibl. OcpIFaH
GaiilaHbICTBl  1MOepsi  bIChIpMasiap/bl  ©HAIpYLIIEPIIH
an/IbIHIA TYPFaH 6achIM TEXHUKAJIBIK MiHIETTEPIIH Oipi
KOpFaHbiC KaObIHJApPbIH  KaJbINTAaCTbIPY/AbIH  PeCypC
VHEMJENTIH  JKOHE  OJKOJIOTHsUIBIK — Ta3a  3amaHayu
TEXHOJIOTUsJIapbIH KOJIJIaHY apKbLIbI [muoepl
pICBIpMAJIap/IbIH MailajiaHy CEHIMIUINIT MEH peCypChiH
apTTeipy Oouibinn TaObu1aAbl. COHIBIKTAH Ja, JKOFaphbl
SKBUTIAM/IBIKTBI Ta3/IbIK sKkaibiHMeH To3anaaymen (HVOF)
TO3yFa  TO3IMJI WC-Cec Cr  xaOblHAapbIH any
TEXHOJIOTHACHIH d3ipJieyre OarbITTajlFraH AUCCePTALHATIBIK
JKYMBIC ©3€KT1 00JIbIIT TAOBLIA/bI.

3) Heri31eJIMEreH.

4.2 Jluccepralusi Ma3MYHBbI JlnccepTalMsiHbIH Ma3MYHbI JUCCEPTALUAIIBIK 3€PTTEYIIH
auccepTalms TaKbIpblObIH TakpIpbIOBIH ~ TOJIBIK  aliKblHAAWALL.  Jluccepranmsiia
alKbIH 1Al 1bl: VCHIHBUIFAH Ka3ipri FbUIBIMU-TEXHUKAJILIK dJe0uerTepre
1) alKBIHIAHABI; KYpriziireH  Tanjay, 3epTrey Marepvanjaapbl  MEH
2) iuiHapa aiKbIH A 1bi; SKCIIEPUMEHTTIK 9JIICTEp/IIH CHUIlIaTTaMachl, COHIal-aK
3) alKblHAMaii b, aJIbIHFAH DKCIEPUMEHTTIK HOTHIKEJIEPre XKacallFaH Tajjay

JMCCepTALMs  TaKbIpbIOBIHA  TOJILIK  COMiKeC  Keneqi. |
| JluccepTauMsiblK KYMBIC KIPICIIEACH, TCOPUSIIBIK JKOHE \
| NpakTHKaAILIK OoslimJepal KaMTUThIH Oec  OesniMmueH.
KOPBITBIHABLIAH, MalJaJlaHbUIFaH d1eOueTTep TI3IMIHEH |

JKOHE KOCHIMIIA/IAH TYPAaJibl. |




4.3. Makcarbl MEH MIHJETTE]
auccepTaius TakbipblObIHA COMKEC
KeJe/l:

1) colikec KeJ1el;

2) imiHapa coiikec Kesel;

3) coiikec KeJIMen/l.

JluccepTanmsuiblK KYMBICTBIH MakcaTbl MEH KOUBLJIFAH |

MiHJIeTTEp] JAMCCEpTALMA TAaKbIphIObIHA TOJBIK CINKEC
KeJle/li JKoHe 3epTTey/liH Heri3ri OarpITrapbl MEH OapIbIK
acIeKTiIEPiH TOJIBIK AlllbIIT KOPCETE/I.

4.4. JluccepralMsiHbIH OapJIbIK
OeniMIepi MeH epexerepl
JIOruKanblK OaiiaHbICKaH:

1) TOILIK DalJIAHBICKAH;

2) iiHapa 0ailaHbICKaH;

3) GaliaHbIC XKOK.

JlnccepTalMsiIbIK  JKYMBICTBIH  OapiibiK besliMaepl MeEH
FRUIBIMH KaFuaaapbl 03apa JIOTMKaAJIBIK TYPFbIIaH THIFBIS
GaillaHpICKaH, OpTAaK FBUIBIMH  HAEAMEH, MaKCaTlcH,
MIHJETTEPMEH JKOHE alIblHFaH 3€pPTTCY HOTHIKEJIEPIMEH

OipTyTac curarka ue.

4.5 ABTOp YCBHIHFaH JKaHa lIeiM/Iep
(KaruaaTTap, 9JicTep) JJIEIICHITI,
OypbeiHHAH OeJriji emiMaepMeH
CaJIbICThIPbUIbIN OarajlaHFaH:

1) ceinm Tangay oap;

2) Tanzay iliHapa )KYpri3ijireH;

3) Tanaay o3 mikipiHe emec, backa
aBTOpJIap/IbIH ClITeMeJIEpiHe
HET13EJITCH;

4) Tanpay oK.

JInccepraiMsiHbIH apOIp Tapaybl OOMBIHILIA
KOPBITBIHABLIAP  JKacajiFaH, oOJlapJa KapacThIpbLIFaH
Mocesiesiepre KaTbICThl CBhIHM Tajjgay MEH 13A€HYIIIHIH
o3iHIiK nikipi KepiHic TankaH. JKyMbIC aBTOPbI YChIHFAH
emiMaep, Karuaanap MeH JIICTep FhUIBIMHA TYDFbIAAH
Heri3e/reH KoHe 3epTTeYiH Heri3ri FbUIbIMU 3IICTEpPIHE
coliKec JIdJIeNJIEHIT, pacTajlFaH.

F bUIBIMH JKaHAIIBULIBIK [TPUHLIMIII

5.1 FeuibIMH HOTHXKEJIEPp MCH
epexelicp KaHa Ma?

1) TOBIFBIMEH JKAHA;

2) imiHapa xana (25-75% xaHa);

3) sxaHa emec (kaHachl 25%-1aH
KEM).

JluccepTalMsUIbIK KYMBICTBIH FBIJIBIMH HOTHIKEIEpl MEH
HEri3l: KaFMAAJIApbIHBIH JKAHAIBIFBL Oapusd Web of
Science JkoHe Scopus JepeKKOpJapblHa E€HII3UINeH
pelieH3MsUIaHATBIH - LIETEJIAIK  FBUIBIMH - JKypHa/l1ap/a
kapusanraH 4 MakajlameH, coHaai-ak KasaxcTas
PecnyGmkachkl FhUIBIM JKOHE JKOFaphl OL1IM MUHHUCTPJIIT
FpUIbIM JKOHE JKOFapbl OlIIM cajlachblHarbl CaraHbl

KaMTaMachbl3d C€TY KOMMTETI YCbIHFaH pPCUCH3HUAIAHATBIH |

FblJIbIMH 6ac1>mbn~map11a KapHsJlaHtaH 4 MakKajlaMeH

5.2 JluccepTalUsiHbIH
KOPBITHIH/IbLIApbI JKaHa Ma”

1) TOJILIFBIMEH “KAHA;

2) imrinapa sxana (25-75% ikaHa);

3) sxaHa emec (3kaHachl 25%-1aH
KeM ).

‘pacTaJiajibl.

JluccepTalisUIbIK XKYMBbICTBIH KOPBIThIH/BLIAPbL - AJIbIHFAH
3epTTEy HOTHXKEJEpiH, COHJaH-aK OChl  OarbITTarbl
OTAHJBIK OJKOHE WIETEAIK FalbIMAApPJAbIH  FbUIBIMH |
eHOeKTepIH YKaH-)KAKThl Tanay HEr131H1Ee
TyKbIppIMJQIFaH.  Jluccepraumsna — TYXbIPpbIMAQIFAH |
KOPBITBIHJABLIAP ~ T€K  I3JCHYUIHIH €3  3epTTIey




HOTHIKEJIEPIHE HETI3/E/ITeH KOHE TOJBIKTal KaHa OOJIbII

|
|
|

|

TaObIIa/IbI.
5.3 TexXHUKaIbIK, TEXHOJIOTUSUIBIK, Jlucceprauusga  YCBIHBLJIFAH ~ TEXHUKaJIBIK  JKOHE
YKOHOMHMKAJIBIK Hemece DacKapy TeXHOJIOTMSJIBIK LIEeLiMIEPIiH AKaHATBIFbI MEH HET13/1UTIT
memimepi xkana sxone Herizuenred | Kaszakcran — Pecniybnukaceinbiy  «Kabpin - Tocesres
0e? wubepni  biceipmay  (maitganer  moaens  NelO138,
1) TOILIFbIMEH JKaHA; 31.01.2025 3.) arTel mnaigaasl Mojeibue OepulreH
2) 1uiHapa xaHa (25-75% xxana); MaTeHTIMEH pacTalia/ibl.
3) :)xaHa eMec (oxaHachl 25%-1aH
KEM).
Her13r1 KOpbITBIHABLIAPABIH bapnbIK Her13ri KOpbITbIHAbLIAP KOpbITBIH/BI oestimae KeJTIpUIreH Her13ri
HEeT13/ILIIr FbUIBIMU TYPFbIJIAaH KaparaH/ia TY KbIPBIM/1ap/IbIH OapJIbIFBI IKCIIEPUMEHTTIK
ayKbIM/1bl JdJIeJIAeMeNepie 3epTTey/epAiH ~ HOTHKenepiHe  Herizgenred.  Onap

Heri3/e/iren/HerizieMereH
(qualitative research (kyosiurarus
pecey) KOHE OHEP KOHE

r'yMaHUTapJbIK FbUIbIMAApP OOWBIHILA

AasipJibIK OarbITTaphbl YIIIH).

TEeXHUKAIBIK (DU3MKAHBIH )KOHE MaTepHaITaAHY/AbIH HEr13I1
KarujajiapbiHa KauIlbl KeIMeHl. JKacanraH
KOPBITBIHBIIAD JAUCCEPTALMSIBIK KYMBICTBIH  HETI3r]
FBUIBIMHA Karuajlapbl MEH HOTHIKEJIEPIH TOJIBIK pacTau/Ibl.

Koprayfa HiblFapbljiFad Heri3ri
epexenep

OpOip epeke OoMbIHIIA Kelecl

CypakTapra jKeKe jkayan Oepy KakeT:

7.1 Epexe panenaeHal me?

1) monenaenal;

2) IaMaMeH J2JeAeHI;

3) mamaMeH JdJienaeHoei;

4) nonennenodeni;

5) OyJ1 TYKBIpbIM/Ia €PEIKEHIH
JDJIENAEHTE€HIH TEKCEpPY MYMKIH
eMec.

7.2 TpuBuasnabl Ma?

1) us;

2) KOK;

3) OYJI TY )KbIpbIM/A €PEKEHIH
TPUBHAIIJIbI €KEHIH TEKCEPY MYMKIH
eMec.

7.3 JKana ma?

1) us;

2) KOK;

FBLIBIMHU
9/IICTEpPIH

Heri3ri  yul
3epTTEY

Koprayra  yCBIHBLIFaH
KaFruJaHblH OapJiblfbl  3aMaHayu
nmakijanaHa  OTBIPBIIT  JKYPri3UIreH
3epTTEYJIep  HOTHXKEIIEPIMEH  TOJILIK
JlucceprauMsiiblK  JKYMBICTA  TPUBUAJI/IbI

J2JICJIACHI CH.
CUIIATTAarbl

3JIEMEHTTEP Ke3AeCnenl. AHBIKTAIFaH 3aH/IbUILIKTAD MEH |
3ePTTEJreH MNPOLUECTEPAIH EPEKIIEIIKTEPl KaTThbl JCHE |

¢u3MKacbl MEH MaTepHalITaHy FbUIBIMBIHBIH  Kazipri
JKETICTIKTEpPl  HErI31HAE TEepeH  FbUIBIMH
TajijaHraH. Koprayra yChIHBUIFAH FEUILIMU Karuaanap MeH
TY>KBIPBIMJIAP aBTOPABIH JKaHA JKOHE TYMHYCKAIBIK
SKCIEPUMEHTTIK  HOTHIKEIEPIH  KAH-)KAKThI
HETI31H/e KaJIbINTacThIpbulraH. Jluccepraiys TaksipblOb]

TYPFBIJIaH |

Tanaay |

IKCMIEPUMEHTTIK |

i

|

1

‘t

\

\

OOHBIHIIA AJIbIHFAH MYHJAH HOTWIXKENIED MEH FhUIBIMU

TYXKbIpbIMJIAp  OypbIH  JKapusllaHraH  eHOeKkTepae

KE€3/1€CIEN 11 )KOHE FBUIBIMH XKAHAIBIFBIMEH €PEKILCIICHE T, |
Nel karmaa. HVOF-Tosaraysr kesingeri >xorapsi |

AKBUTJIAMIBIKTbI  QbblHIArbl Ta3sAbIK-/IMHAMHUKAIIBIK YKOHEe

KbUTYNBIK ipouectepal CED-monensaey apksust WC-Co-
Cr YHTarbIHbIH YTBIMIbI (PPaKUMSUIBIK KypaMbl FhLIbIMH ?




3) OYJ1 TY)KbIpbIM/IA €PEeIKEHTH
)KaHAIUBIIIBIFBIH TEKCEPY MYMKIH
eMec.

7.4 Konpany aeHrei:

1) Tap;

2) oprauia;

3) Ken

4) OyJ1 TY)KBIpbIM/IA €PEIKEHIH,
KOJIJaHY JIEHreiiH TeKCepy MYMKIH
eMec.

7.5 Maxkanana ganeijeHreH oe?

1) usi;

2) XKOK

3) OyJ1 TY)KbIpbIM/1a MaKasiaaarbl
EPEIKEHIH JI9JIEJIJIEHI'€HIH TEKCEPY
MYMKIH €Mec.

TYPFbIJIa HEri3/1e71/1i, COHBIH HOTHKeCiHae GoseKTep HIH
viny  okeuigamabirel - 800-900 m/c xoHE  KbI3Y
temrnieparypacel mamamern 1400 °C GonareiH OHTaWJIbI

yitleciM KamTamachl3 eTijin, OaWlaHbICThIPYIbl METAT

hazaHbIH MIEM/IIIINT apTajibl, COKKBI KE31HAErT KapKbiH/Ibl
neopManmsChl  Kypeal KOHE ACKBIHKBI3YCBI3 ThIFbI3
KaObIH KaJibllITacasbl.

BipiHii FbUIBIMM  KaFyuja TOJIBIK [I9/1€/IJ€HTeH,
TPHBHAJIIbI CHIIATKA He eMecC, FhUIBIMM JKaHaJIbIFbIMEH
epekiieseHe i, Koaany aenreiii ken. by karnaa HVOE-
To3anzaybl kesinge aprypai ppakumsibl WC-Co-Cr yHTaK
OeJiIEKTEpiHIH  yAeyl MEH Kbi3y 3aHJbUILIKTAPBIH
OpHATYFa )KOHE YHTAKTBIH YThIM/Ibl (DPAKLHUAIIBIK KYPaMbIH
Heri3aeyre MyMKIHIIK Oep/i.

bipiHimi FbUTBIMHM KaFu/1aHbIH JIYPBICTBIFbI
KapusilaHFaH FhIJIBIMM MaKajlaJlapMeH pacTaliFaH:

1. Rakhadilov B., Muktanova N. et al. Use of
Computational Fluid Dynamics (CFD) Methods to Analyze
Combustion Chamber Processes at HVOF Spraying and
Their Comparison with Experimental Data // Modelling. —
2025.—-T.6.—Ne. 1. - C. 4 (npouernmune — 72%, Q2),

2. Rakhadilov B., Muktanova N. et al. Investigation |

of the Influence of Powder Fraction on Tribological and
Corrosion Characteristics of 86 WC-10Co0-4Cr Coating

Obtained by HVOF Method // C~~tings. —2024. - T. 14. —

Ne. 6. — C. 651 (npouyernmune — 66%, Q2);

Ne2 karupa. WC-Co-Cr xaObiHaapbiHbIH ha3anbik |
KYpaMbIHA, KEYEKTUIITTHE )KoHE (DU3UKATBIK-MEXAHUKATBIK

KacuerTrepiHe HVOF-To3annay KalbIKTBIFBIHBIH, JKYMBIC
ra3ziap WhlFbIHBI MEH YHTAKTHIH PPaKLUsIbIK KYPAMBIHBIH
ACEP €TY 3aHAbLILIKTAPbl AaHBIKTAJI/IbI.

EKIHII  FBUIBIMM  Karuja TOOBIK /1d./1€J1/ICHTIeH.
TPHBHAJI/Ibl CHIIATKA HE €MeC, FLUILIMU JKAHAIbIFBIMEH
epekiuenene/l xone WC-dasanapel 0aceim, keyexriniri
TOMCH, TO3YyFa TO3IMAl XaObIHAAPABI alyFa MYMKIHIIK
oepel.

Koprayra yCBIHBUIFAH €KIHILUL FhUTBIMU KaruJ1aHbIH
HETI3IINT MEH CEHIMALITT TOMEH/IE KENTIPINTreH FhUTbIMY




KapusislanbIM/iap/ia OasHAAJIBITI, KapusalaHFaH
MakKajiajJjapMeH pacrasiajbi:

|. Rakhadilov B., Muktanova N. et al. Influence of
varying the spraying distance on the structural-phase state
and mechanotribological properties of 86WC-10Co-4Cr-
based coatings obtained by the HVOF method // Coatings.
—~2024. —T. 14. — No. 3. — C. 264. (npouenmuiv — 667,
02 o

2. Rakhadilov B., Muktanova N. et al. Investigation
of the Influence of Powder Fraction on Tribological and
Corrosion Characteristics of 86WC-10Co0-4Cr Coating
Obtained by HVOF Method // Coatings. —2024. —T. 14. —
Ne. 6. —C. 651. (npouenmuno — 66%, Q2)

3. Rakhadilov B., Muktanova N. et al. Investigation
of the Influence of the Oxygen Flow Rate on the
Mechanical, Structural and Operational Properties of
86 WC-10Co-4Cr Coatings, as Determined Using the High-
Velocity Oxyfuel Spraying Method // Coatings. — 2024. —
T.14. — No. 10. — C. 1275. (npouenmune — 66%, Q2)

4. Paxanunos b. K., Mykranora H., Kakumxanos /1.
H. BiausHue BapbUpOBaHUs paCCTOSHUS HalbUIEHUA Ha
CTPYKTYpHO-(pa3zoBoe COCTOSIHUE 2 MEXaHO-
TpUOOJIOrMYECKUE CBOMCTBA MOKPLITHI Ha ocHOBe 86 WC-
10C0-4Cr, nonyuyenuslX metogom HVOF // Bectuux HAL]
PK.—-2021 — Ne. 3. — C. 91-104.

5. Rakhadilov B. K., Muktanova N. et al. Effect of
HVOF method spraying parameters on phase composition
and mechanical and tribological properties of 86 WC-10Co-
4Cr coating // Bulletin of the Karaganda University"
Physics Series". —2024. — T. 11529. — Ne. 3. —C. 71-83. |

Ned karnpa. HVOF onicivmen 30X 13 GonarsiHbig

oetiHe 300 MM TO3aHJay KallUbIKTHIKTBIFBIH/IA, OTTEri
WBIFbIHEL 170 JI/MUH XoHE yHTaKTBIH (hpakumscsl 21-35 Il
MKM 1amacbeiiaa anbiiFan WC-Co-Cr xaObiHaapbiHbIH |
IKCIUTYaTalMsUIBIK ~ CHIIATTAMANIAPbl, SFHHM  a0Pa3MBTIK |
TO3yFa Te3MAUNrl 9 ece, ruapoadpa3uBsTik T03_\'FaI
TO3IMAUNIT S ece, SpO3usIbIK Te3IMaLlr 1.4 ece xoue
KOPPO3HUSUIBIK TO3IMALIT 5,2 ece apTKaHbl 3ePTXAHATBIK |

AKOHC CTeHllTiK ChIHAKTAP apKblilbl pacTall/1bl.




Koprayra YCbIHBUIFAH YIUIHINI FBUIBIMKA - Karuaa
IKCIIEPUMEHTTIK  3epTTEYep HITHKEIEPIMEH TOJBIK
JIdJIeJI/ICHIeH, FBIJILIMU KaHaJTbIF BIMEH AKOHE
MPaKTUKAJIBIK MaHbI3/IbITBIFBIMEH epeKIIesieHe . ATaIFaH
HOTMJKE TPHBHAJIAbLI CHIIATKA He eMec  JKoHE
IKCIUTYaTAlUAIBIK ~ KacHeTTepi JKOFapbl KaObIHIap/bl
aJlyra MyMKIiH/JliK 6epel.

Y uriHmi FRUIBIMM KaFUAAHbIH HEri3/1i1ir MEH CeHIM/ILTIr
aBTOp JKapuslaraH FbUIBIMM eHOekTepae OadHaambir,
TOMEH/IE KOPCETIJINeH MaKajlaJlapMeH pacTaia/ibl:

|. Muktanova Nazerke, Malgorzata Rutkowska-
Gorczyca, Nurtoleu Magazov, Bauyrzhan Rakhadilov.
Comprehensive evaluation of the corrosion, erosion, and
abrasion resistance of HVOF WC—Co—Cr coatings on
30kh13 steel // Bulletin of D. Serikbayev EKTU , Vol. 1,
Issue 1, March 2026

2.Paxagunos, b. K., MykranoBa, H., u JKypepoBga,
JI. T'. Ilpumenenue texHonorud HVOF ma noayveHus:
M3HOCOCTOMKUX TMOKpBITH Ha ocHoBe WC—0030p //

Becruuk HALL PK 1 (2023): 4-14

JIoMeKTUIIK KaruaaThl.

8.1 OaicHaMaHbl TaHaay —
Heri3JieJireH HeMece 9/1iICHaMa HaKThl
Ka3blJIFaH:

Jlepekkoe3aep MEH YCbIHbLIFaH
aKrnapaTThIH JIOMEKTLIII

1) usi;

2) XKOK.

3epTTey dJicTepl HEri3ae/reH, >KyYMbICTbIH MakKCaTbl MEH
MIHJIETTEPIHE COMKEC KeJle/ll JKOHE A/TbIHFAH HOTHIKEIEPAIH
CEHIM/IUJTITIH KaMTaMachl3 eTeal.3epTTey KYMBbICTAPbIH
OpBIHJAY Ke3i1HJIe JAMCCEpPTAlMSHBIH EKIHIIl OemIMIHIE
CUMNATTAJIFAH  3aMaHa; 7!  3epTXAHAIBLIK  XKaOAbIKTap
KoJiganbuiraH. [lalinananbiiral xkKaOabIKTap MEH 3€pTTeyY
QJIICTEP] aJIbIHFAH HOTHIKEJIEPIIH CEHIMIUTIINT MEH JJ1/IITH
KaMTaMachbl3 eTel.

8.2 Jluccepraums )XYMBICBIHBIH
HOTHKEJIEpl KOMITBIOTEPJIIK
TEXHOJIOTUsIJ1ap/1bl KOJIJIAHY apKblLJIbl
FBLJIBIMU 3€PTTEYJIEPAIH Ka3ipri
3aMaHFbl 9J1ICTEPl MEH ACPEKTEPI
OHJIECY JKOHE MHTEpIpeTaumsiay
oJliCTEMEJIEPIH Mai/1ajlaHa OThIPBITI
aJIbIHFaH:

1) usi;

2) KOK.

JluccepTauMsiiblK  KYMBICTBIH  HOTHXKEIEPl 3aMaHayu
FHUIBIMA OIICTEp MEH 3epTTeY JAICTEMENIEPIH KOJIJaHy
apkpuibl  anbiHFaH.  COHBIMEH  Karap  3aMaHayu
SKCIIEPUMEHTTIK  JKOHE  €CEeNTIK JAICTEep  KEISHIH
naiijjajlana  OTBIPBINT  OPBLIHAAIBI: CKaHepJIeyll |
JIEKTPOHIABIK  MHMKPOCKOMHS,  OHEProAMCIePCHSIIBIK |
Tajjlay, peHTreHo(aszalblK Tanaay, MHKPOKATTHUIBIKTHI |
oawey aaict (MEMCT 9450-76), «wmap-auck» cuizdachl
OoibIiHIIA TpUOONOrHsUILIK  chiHAaKTap (ASTM  (G99).
aOpa3uBTl TO3yra To3iMALNIK cbiHakTapsl (MEMCT |
23.208-79),  ruapoaOpa3suBTI  TO3yFa  TO3IMALIIK |




coinaktapsl (ASTM  G134-95), xynaein any oaiciMeH
anre3us coiHakrapbl (ASTM C633-01), Ty3/161 TyMaHbIH 1A
KOppo3usfra ChIHAKTap (MEMCT 9.308-85),
IIEKTPOXUMHSIIBLIK KOpposusaHbl 3epTreyiep (ASTM G59-
13), aposusira Tesimainik ceiHaktapel (ASTM G76-04)
skone HVOF arbiHbIHAAFBEl  OOJIIeKTep JAMHAMUKACHIH

8.3 TeopusiibIK KOpBITBIHABLIAP,
MO/1€JIbJIEP, AaHBIKTAJIFaH ©3apa
OaitaHbICTap JKOHE 3aHAbLIBIKTAp
KCIIEPUMEHTTIK 3epTTeYyJIePMEH
JIDJIEJIZICHI€H JKOHEe pacTaliFaH
(re1aroruKa’lblK FelIbIMAAp
OoiibIHILIA Aaspsay OarbITTapbl YIUIH
HOTHIKEJIEP MeAarorukKaliblK
KCIIEPUMEHT HETI31H/E
JaJIenaeHel):

1) usi;

2) *KOK.

mozenbaey aaici (CEFD).

JluccepTauMsabIK — JKYMBICTBI  OpbIHIAY — OapbIChIH/IA
JIbIHFAH KOPBITBIHABUIAD JDJICJIIEHI€H JKOHE FBUIBIMHU-
3epTTEY JKYMBICTapbl asiCbiHAa aJlbIHFaH TYITHYCKAJIbIK
IKCIIEPUMEHTTIK JI€PEKTEPre HET13/IEIICH.

8.4 MaHpbI3/1bl MAJIIMIEMEJIEP HAKThI
KOHE CEHIMJII FBUILIMU 9Jie0uerrepre
ciJITeMeNiepMeH pacTaJiFaH / 1l1Hapa
‘pacTajraH / pactaliMaraH.

MaHpI3bl FBUIBIMH TYXKBIPBIMJIAp ©3€KTI 2apl CeHIMII
FEUIBIMH  971e0MeT Ke3/epiHe KacajlFaH CUITEMEIIEpPMEH
pacTaJifaH.

]

8.5 TNaitnananblUirad oaeOueTTep
Tis1M1 971€0M 1IOJTyFa
AKeTKITIKTI//KETKITIKCI3.

[Taiinananplirad o1e0ueT Ko3AepiHiH CaHbl MEH Ma3MYHBI |
9,le0M IIONYABI KYPri3y YIIIH YKETKUUKTI 9pl ayKbIM/IbI
oonbin TaObLIaaAbl. Jlucceprauusaa 137 o1e0u AepeKKkes
KaMTBLJIFaH.

Hpalcr MKaJILIK KYH/JABUIBIK KatrH/1aThl

9.1 JIucceprauMsaHbIH TEOPHSIIBIK
MaHBbI3BI:

1) bap;

2) KOK.

JluccepTalUsiHblH ~ TEOPUSJIBIK  MaHbI3bl  30p, cebedl
aNbIHFAH HOTHXKEJIEp METAJNIOKEpaMHUKAILIK KaObIHaap
ra3-TepMUSJIBIK TO3aHAAY OAICTEPl APKbLILI ajlly KEe31HJe |
OpPbIH ajlaTblH MpOLECTepAl TYCIHAIPYAE MYMKIHIIK
Oepel.

9.2 JIuccepTalMsiHbIH MPAKTUKAJIBIK
MaHBI3bl Oap KOHE aJIbIHFaH
HOTHIKENEP/1l MpaKTUKa/la KOJIJAaHy
MYMKIH/IT] JKOFaph:

1) usi;

2) KOK.

JlMccepTalMsIbIK JKYMBICTBIH NPAKTHKAIBIK MaHbI3bl 30D |
JKOHE aJIbIHFAH HOTHIKENIEP/l TO3Y, SPOUS JKOHE KOPpPO3us |
KarJaiblHAa OJKYMBIC ICTEHTIH KyOBIp apmarypachl |
3JIMEHTTEPIHIH, aTan aiTKanaa wmdepl bICkipMaliapabiy |
KbISMET €TY MEP3IMIH apTThIPy MaKCATbIHAA TPAKTUKA/A

KOJIZLAHY MYMKIH/UIT1 )KOFapbl.




—

9.3 INpakTukanbiK yebinpictap xana | [pakTnkasibiK YCbIHbIM/IAp MEH Y ChIHBIJTT AT [erimMaepalH

Yri epekeHiH 28-TapMarbiHa
CoMKec)

OL1IM caJlachIHAFbI canaHbl KamMTaMachl3 ety KomuteTiHiH PhD pqokropnbiK auccepranuscoina
KOMBUIATBIH TaJaNTapblHa COMKEC Kesieal koHe OHbIH aBTopbl MyKTanoBa Hasepke 8D05301 —
«TexuukanslK Gpuzuka» oM Oepy Oaraapinamacs! OoiibiHIIA puaocopust foxkTopsl (PhD)
JIdpesKecin ajnyra JaublK JIen CAaHAHMBIH.

ma’? JKaHAILIK  JeHreili  skorapel.  OHIipicke — €Hri3yre
1) TOJILIFBIMEH KaHAa; VCBIHbUIFAH TIPAKTHKAJIBLIK YCBIHBIM/IAP TOJIBIKTAU KaHa
2) niHapa xana (25-75% xana); 60J1bITT TAOBLIA/IbI.
3) »xaHa emec (oxkaHacol 25%-/1aH
| KEM). |
10. | XKa3sy xoHe peciMmey canachl AKaIeMUsUIBIK JKa3y carachl: AKaZeMHUsJIBIK ~ JKa3y  canacel — JKOFapbl  JCHICHJE |
1) skoFapbli; OpbIHJAIFAH, JKYMBIC FBUIBIMU-TEOPHAJIBIK  TYPFBIIaH
2) opratua; TYCIHIKTI api XKy#eni Typ/e OasHaaIFaH. |
3) opramajgaH TOMEH; |
4) TOMEH. |
11. | Jlucceprauusira ecKkepryJiep YKymbicTa GipkaTtap eckeprysep 6ap. ATtan alTKaHaa, MOTIH/E JKEKEIEereH CTHINCTHKAIBIK
JKOHE TEPMUHOJIOTUSAIBIK JDJICI3AIKTep Ke3zaecedi, keibip cyperrep MeH rpahMKTep HEFYpIIbIM |
TOJIBIK TYCIHAIpY/i Tajamn eteji. ATajlraH eCKepTyJep YChIHBIM/IBIK CHUIIATKa MC JKIHE 3epTTeydiH |
SKIMbl TYKBIPbIMIAMAChiHa, aJIbIHFAH HOTHIKEJIEPAIH MaHBI3/IbUIBIFbl MEH JKaHAIbIFbIHA 2CEP
eTnemal.
12. | JIOKTOpaHT MaKajlajlapblHbIH 3€pTTCY
TaKbIpblObl OOMbIHIIIA FHIIBIMH
neHreii (aMuccepraunMs MaKasaaap
cepMsiChbl HbICAHbIH/AA KOpFajlFaH
Karjaiia pecMHU peleH3eHTTED
JIOKTOPAHTTBIH 3€PTTeY TaKblpbIOb
OOIibIHILIA 9p MAKA1aCbIHbIH FhIJILIMH
JleHreiin 3epaee’ i) |
13. | PecMM peleH3eHTTIH 1emiMi (OChI JuccepraiusuibiK xkymbic KP FbuibiM jkoHe skorapbl OLIIM MHHUCTPJIITT, FbIIbIM XKaHE KOoFaphl l

JI.LH. I'ymuJieB aTpinjiarel Eypasus YITTBIK YHHBEPCHTETIHIH o —
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