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1. Binim Oepy 6arnapiamMachbIHbIH CHIIATTAMACHI

Satbayev University-ne «6B07203 — Meramtyprus >KoHE Iai1ajbl
Ka3z0anmapapl OailbiTy» OuliM Oepy Oarmapiiamackl OOMBIHINIA OaKajaBpJiapIbl
OeMiHAIK JaspiiayAbl *Ky3ere acblpyra apHajlFfaH >KoHE «OHIIPICTIK >KOHE OHIACY
cajanapb» OAFbITHI IEHOEPIH/IE 931PJICHTEH.

Ocbi  kyxar KP kemeci 3aHHaManblK —akTiaepiHiH »xoHe KP BFM
HOPMATHUBTIK KYKaTTapbIHbIH TaJanTapblHa XKayar Oepe/i:

— 04.07.18 x. Nel71-VI KOO nepOecTiri MeH ToyeNCI3AIriH apTThIPy
OOWBIHIIIA 3aHHAMAJIBIK ©3TrepicTep IMICHOEPIHIE O3repTyiep MEH TOJIBIKTBHIPYJIap
eHri3inren «bimiM typaney Kazakctan PecniyOamkachiHbIH 3aHBI,

— 04.07.18 x. Nel71-VI «Kazakcran PecnyOnukacbiHbIH —KeiOip
3aHHAMAJIBIK ~aKTiJIEpiHE KOFaphl OKY OPBIHAAPHIHBIH aKaJEeMUSIIBIK JKOHE
OacKapyIlIbUIBIK JepOeCTIriH KEHEHUTy Macenenepl OOWBIHIIA ©3TepicTep MeH
TOJIBIKTBIpYJIap eHrizy Typais» Kazakcran PecnyOiamkachbiHbIH 3aHBbI;

— Kazakcran PecniyOnukacel bimiM sxkoHe ¥buIbiM MunucTpiHiH 30.10.18
KbUTFBI « THicTi yarigeri 6u1iM 6epy yibIMaapsl KbI3METIHIH YIITUIIK KaFu1adapbiH
OexiTy Typayib» Noe5S95 OYHMpBIFhI;

— JKorapbel OumiM OepyniH MEMJIEKETTIK >KajlblFa MIHACTTI CTaHIapThI
(Kazakcran PecnyOnukacel biutiM koHe FbuibiM MUHUCTPIHIH 31.10.18 x. Ne604
OylpbIFbIHA 7-1111 KOCHIMILIA,;

— 14.07.16 x. No405 e3repicTep MEH TOJBIKTHIpYJap eHrizuiren Kazakcran
PecnyOnukacet Ykimerinig 19.01.12 k. Nelll «OKorapsl OiniMHIH OutiM Oepy
OarapyiaManapblH 1ICKe achIpaThIH OLIIM Oepy yibIMIapblHa OKyFa KaObLIAayIbIH
YJIT1 KaFuJanapbiH OCKITY Typasib» KayJIbIChI;

— «Kazakcran PecnyOnukaceina 611iM Oepyii sKoHEe FUIBIMJIbI TaMBITYIbIH
2020-2025 >xplnmapra apHaiFraH MEMJIEKETTIK OarjapiiaMachblH OCKITYy TypaibD»
Kazakcran Peciy6nukacer YkimeTiHig 27.12.2019 k. Ne988 kaynbichl;

— «Kazakcran PecrmyOnukachiH HHAYCTPUSIIBIK-UMHHOBAIIMSUIBIK, TAMBITYTBIH
2020-2025 >xplnmapra apHaiFraH MEMJICKETTIK OarjapiiamMachlH OEKITy TypajibD»
Kazakcran Peciy6nukacer Ykimertidig 31.12.2019 k. Ne1050 kaymbIchr;

— QJICYMETTIK OPINTECTIK TIEH JICYMETTIK J)KOHE €HOCK KaThIHACTAPBIH PETTEY
xkoeHIHAerT  PecmyOmmkanblk — yODKakTel  KOMHCCHSHBIH — 16.06.2016 k.
XaTTaMachIMEH OCKITUINeH « ¥ JTTHIK OUTIKTUIIK MIEeHOep1»;

— 30.07.2019 x. Ne 1 «Tay-keH MeTauTyprusi KeIeH» cajaiblK OUTIKTLUIIK
meHoepi;

— «Kazakcrtan-2050» cTpaTerusachl: KaJIbIIITaCKaH MEMJICKETTIH >KaHa CasCH
OarbITEHL. Kazakcrtan Pecnyonukaceinbiy [Ipesunenti — EnbGacet H.O.
Hazap6aeBThiH Ka3zakcTan xankbiHa »xoijaaysl. Actana, 14.12.2012 x.;

— «TepTiHmI OHEPKICINTIK PEBONIONUS KaFIaWbIHIAAFbl JaMYJIbIH >KaHA
mymKiHmikTepi». Kaszakcran PecmyGnukaceiasie IIpesunenti H. Hazap6aeBThiH
Kazakcran xankpeina xonjgaysl. 10.01.2018 x.;

— «KazakcTaHHBIH YIIIHII KaHFBIPYHI: JkKahaHABIK Oocekere KaOuIeTTUTIK.
Kazakcran Pecnmyonukaceasiy [Ipesunenti H.Hazap6aeBTeiy KazakcTan xamkpiHa
xongaysl. 31.01.2017 x.
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biniv 6epy 6azoapramacvina xipicne.  VIHHOBaUSIIBIK SKOHOMHKAHBIH
JaMybl OacTamKplla ©3apa OPEKETTECYIiH KOC CIUpalbIapblH — YHUBEPCHUTETTED
(FBLIBIM) MEH Ou3Hec, OM3HEC JKOHE OWJIIK jkoHe T.0. apachlHAa KaJbITacaibl,
COMaH KEHiH oJap «YIITIK COWpaidbFa» aiHamaapl. YII CIHPAIbIbl MOCIb
asChIHIA HAKTHI QJIEMHIH €peKIne MpoOJieMachIMEH >KYMBIC ICTEy VIIiH KbhICKa
Mep3iMre OIpIKTIPUITeH MOHAPAJIbIK TONTAp IIbIFApAThIH MoHApaIbIK OUTIM Maiiga
Oosanael. YIITIK COUpab MOJCIIHAEC YHUBEPCUTETTEp OLIIM Oepy >KOHE 3epTTey
GYHKIHUSICHIMEH KaTap, MEMJICKET BIHTAJIaHABIPAThIH HHIYCTPUSIMEH Oipiecimn
cTapTanTapbl ecipyre OelceHIl KaThica OTBIPHIMN, KOCIIKEPIIK (PYHKIHIIApAbI
OJIaH 9p1 apTTHIPAJIBL.

byn reueiMu-0i1iM Oepy OarmapiiaMachlHBIH TY>KBIPBIMIAMACHI TTOHAPAIIBIK
3epTTey KoHe OuTiM Oepy Oaraapiiamanapbl HET131H/1€ MHHOBAIUSJIBIK MICTIMACP/II
KYPYIbI KO3JEHTIH yu cnupans modenine Herizaeneni (cyper 1).

1-cyper — Frutbimu-6is1im 0epy O6arnapiamMaiapbIHbIH TY>KbIPBIMIaMAaChI

Tap OGarbITTarbl MaMaHAAHABIPY OOMBIHINIA MaMaHJApIbl TEPEH Aaspiayra
HerizfieareH OypblH  KalblITacKaH OuliM  Oepy  KypbUIBIMBI  [OHAPANbIK
KeAeprijiepAiy naiaa 0oybIHa JKOHE MOHAEPAIH KUBUIBICHIHIA TYPFaH JKaHA «ocy
HYKTEJIEPIHIHY TaMybIH T€XKEYTe SKeJ/Il.

Kazipri 3amanfbl KaXETTUIIKTEp TYJEKTEpACH ©3Jepi TaHJaraH FbUIbIM
cajachlHIa TepeH OLTIMII FaHa eMeC, COHBIMEH KaTap 3 WACSUIaphIH 1C JKY31HJIe
KYy3ere achIpy/IbIH TETIKTEP1 MEH KypalapblH TYCIHY Tanam eTe/Il.

barmapnama enmiH y3aK Mep3iMal oJE€yMETTIK-d)KOHOMHUKAJBIK JaMYybIHbBIH,
FBUIBIM MEH TEXHHMKA JKETICTIKTEPl HETI3IHAEC JKOFaphl OUTKTI Kajpiap
nasipyiayAblH, pecmyOIUKaHbIH OTAHBIK FHUTBIMU-TEXHOJOTHUSIIBIK JKOHE KaIPIIBIK
oJIeyeTiH THUIM/II TTalaaHyIbIH OIphIHFall MEMJIEKETTIK CasiCaThIHA COMKEC KeJe/Il.

barmapmama KemeHmi JKOHE FHUIBIMIBI KaKETCIHETIH OOJBIN TaOBUIAIBI.
OHBIH HOTHXEJEPIH MaijaniaHy THIMAUNTIHIH pecrnmyOjuKa YIIH CTpaTeTrHsUIbIK
MOoHI1 Oap.
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barmapmama FRUTBIM MEH TEXHUKAHBIH OachlM cajlajapblH  JIaMBITY,
FBUTBIMIIBI KQ)KETCIHETIH OHIIpICTEpAl, TeXHOTCHIIK IMKI3aT MEH KaJAbIKTapibl
KaliTa ©HJey cajachlHIarbl Oocekere KaOUIeTTI TEXHOJOTHsIApAbl d31piey
Herizinne Kazakcran PecnyOnmkachl 5KOHOMUKACBIHBIH JKOFapbl TEXHOJOTHSITBIK
CEKTOpJIAPBIHJIaFbl KbI3METKE OEHIMIENreH Tay-KeH METaulyprus CajlachbIHbIH
TYH1H]II OaFpITTapbl OOMBIHIIIA MaMaHap Aaspiiayra OarbITTalFaH.

O3ipJieHreH OarjapiaMa — KeH FbUIBIMU OH-epici Oap TepeH ipreini Oimim/al
JKOHE Tay-K€H METAJUTYpPTHsl CalachlHAAFhl HETI3TI mpoOiieManapapl KeIIeH Il
TYCIHYMEH FBUIBIMU-3€PTTEY KYMBICTApbIH ©3 O€TiHIIe JKyprize Oumymi
VINTACTBIPATHIH O3bIK FHUIBIMU JKOHE HWHHOBAIUSUIIBIK Kaapiiapabl JaspiiayablH
yilneciMi skoHe UKEeM/I1 JKYHECIHIH Her131.

bazoapramanviy apmuikuiblivikmapol:

— YHUBEPCUTET MEH PECIyOJIMKa YKOHOMHUKACHI YILIH KaHa d{ICTEMEIEp MEH
MaMaHJIaHJsIpbUTFaH  Minor-OargapinaManap OOWBIHINIA Kac FaldbIMJIap MEH
KaJIpJIap/Ibl )KOFaphl OUTIKTI Y3IIKCI3 Jaspiay;

— TAJIAHTTHI CTYJIEHTTEP/Al 0aChIM FBUIBIMHU-3epTTEY (iprefil) KoHe FhUIBIMU-
TEXHUKAJBIK (KOJIIaHOaIbl) )KYMBICTapFa OCJICeH/ Il TapTy;

— CTYJICHTTEP/IIH 0achIM FBUJIBIMHU >KYMBICTapFa KaTBICYBI, KaHa O171iM MEH
JAFIbUTAP/Ibl KAJIBIITACTHIPY, Tay-KEH METAJUTyprys Ccajlachl YIIIIH WHHOBAIIMSIIBIK
TEXHOJIOTHUSIIAPABI d31PJIeH OTHIPHIN, MAaruCTpaTypa MEH JOKTOPAHTYPaaa FhUIbIMU
3epTTeyJIepAl )KATFACTBIPY YIIIH KCIOU HKYMBIC TOXKIPUOECIH (OTUIIH) amy.

Mamangapapl jaspiay Herisri OarbITTap OOWBIHINA OKBITYIbI Ke3Jeil,
OJIApJIbIH, OPKANMCHICH PECIyOJIMKa SKOHOMMKACHI Tajlall €TEeTiH KOFapbl OLTIKTI
MaMmaHAap bl Jaspiay YIIiH KaKEeTTl Ka3ipri 3aMaHFbl 1prejii Ma3MYH bl KAMTH/IBI.

«Metammyprust >koHe Tadjanel  KazOamapnabl  OalbiTy»  OuTiM - Oepy
Oarnmapinamacel  «Metautyprusi»  xoHe «llafimanel  kazOamapabl  OaMbITY»
MaMaH/JIBIKTapblHA HETI3/IeJIel JKOHE FBUIBIM MEH TEXHOJOTHUSHBIH JaMybIHA,
COHJIali-aK Tay-KeH METAJLTypPIHs CaJlachIHbIH ©3Tepill OTHIPAThIH KaXKETTIITIKTEpiHE
Collkec METaJUTyprusi >KoHe OalbITy callachlHAAFbl OakajmaBpiapabl 1predi,
KAPaThUIBICTAHY-FBUIBIMH, JKAJIMbl HHXKEHEPJIK KOHE KOCINTIK Jaspiiayibl
KaMTH/IBL. barnapinamaHbiH CPEKIIEIIIT, Oarmapiaama ouTiM oepy
OarmapiaaMachbIHIAFbl JKaJIIbl WMHXKeHepnik moHaepaiH 40% wMa3smyHbl eceOiHeH
TYJIEKTIH OHJIPICTIK CEKTOpFa Oeiimzaenyine MyMKIHAIK Oepemi. Tynek >kammbi
WHKEHEPJIIK MMOHJIEP/AiH Iprelil )KUBIHTBIFbIH, COHBIMEH KaTap MaMaHIaHbIpbLIFaH
MOHJCPIIH MaKCUMaJIbl  KUBIHTBIFBIH anaabl. barmapiama OalbITy JKoHE
METaJUTYPTHSUIBIK TIPOIECTEp TEOPHUSICHIH, METAJUTYPTUSIIBIK JKbUTY TCXHHKACHIH,
MEMmTep TEOPHACHIH, METALIYPrUsUIBIK — arperaTTapibl  KypacThIpy  JKOHE
Kobamayapl, TaugayablH (U3UKA-XUMUSIIBIK — OJICTEpiH, (PU3MKA-XUMUSIIBIK
MpOIIECTEPAl ecenTey/ IiH OarapaaMalbIK KacaKTaMachlH, YHTAK, KOMITO3UITUSITBIK
MaTepHaiap MEH JKOFaphl camaibl )KaObIHIAP MEH TYTHIHYIIBUIBIK KAaCHETTEPIIH
TEXHOJOTHSIIBIK MPOLIECTEPIH TEPEH 3epTTeyre MyMKiHIIK Oepeni. Tynekrep Kapa,
TYCTi, achll, pPAJAMOAKTHBTI, CHUPEK KE3/IECETIH MKoHE Oacka MeTanmapabiH
METAJLTYPTUSUIBIK ©HIPICIHIH TEXHOJIOTUSACHl OOMBIHINA O1J1IM anabl.

binim Gepy OarmapiaMachblHBIH MHUCCHSICBI: MUHEPAJIbI-IIHMKI3AT 0a3achlH
OuneriH, (¢u3nMkKa, MaTeMaThka, XuMUS, OallbITy JKOHE  MEeTaJulyprus
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TEXHOJIOTHSUIAPBIHBIH (PU3MKA-XUMUSIIBIK HET13/1epl OOMBIHINA 1pTresl JaibIHbIFbI
oap, KCH/J1 JKOHE TEXHOTCHIIK IIMKI3aTThl OalbITy TEXHOJOTHUSUIAPbIH,
MeTaJIJap/ibl OHJIPY TEXHOJOTUSCHIH >KOHE TYTBIHY CalachblH, METaljap MEH
KOpbITHAJIAp/Abl OHACYAl, KOMIO3ULUIBIK MaTepuaizap MEH HaHOMaTepuaiaap
OHIIpyal OuneTiH OakajaBp-METAUIYpPITap MEH OaWbITymIbUIapAbl JalbIHaAY.
CTyneHTTepal KOCINTIK KbI3MET CajlaChIHAAFbl MACENeNepAl TajjayFa JKOHE
ojapipl  IIEly JKOJJapblH  Talyfa, 3ayblTTap MeH (paOpukanapibiH
TEXHOJOTHSUIaphl MEH >Ka0ABIKTapblH KOOanayAblH WHXKEHEpJIiK MIHIETTepiH
HICIIyTe, aKMapaTThIK TEXHOJOTHIap MEH MaTeMaTUKAJBIK YATUICY Il Maiganana
OTBIPBIN SKCIIEPUMEHTAIIIBI — 3€PTTEY KYMBICTAPBIH JKYPri3yre MyMKIHIK OepeTiH
OUTIMMEH, TaFabpIIIapMEH JKOHE 1ICKEPITIIKIICH KaMTaMachl3 eTy.

Kociou xvismem canacwi. bakanaBpuar OITIPreH MamaHAAp ©HEPKICINTIK
KOCIMOPBIHAApAA  OHJIPICTIK-TEXHOJOTHSUIBIK ~ JKOHE  YHBIMAACTBIPYLIBUIBIK
YKYMBICTap/bl OPBIHJANABI, COHIAl-aK Naiiaansl Ka30anap/el OalbITy, Kapa, TYCTI,
CUPEK KOHE  pPAaJUOAKTHBTI  MeTanjgaplbl, KOpbITHAaJap MEH  apHabl
MaTepuaiapAbl aly; MeTajjap MEH KOpbITHajlaplbl ©HIEY; METajjap MeEH
KOpbITHAJIAp/Abl TEPMUSIIBIK ©HJEy OOMBIHIIA FHUIBIMU-3E€PTTEY >KYMBICTAPBIH
KYprizel.

Kaciou xvizmem obvexminepi. TynekTepiiH KOCiOM KbI3METIHIH 00BEKTLIIEP1
— OailpiTy abpukanzapbl, Kapa >koHE TYCTI METaJUTyprusi KOCITOPbIHIAAPHI, XUMHS,
Tay-KeH-XUMHUS JKOHE MAIlIMHA Kacay eHJIIpICTepl, CallajblK FRUTBIMU-3EPTTEY KOHE
#o00anay MHCTUTYTTaphl, 3aybITTHIK 3€pTXaHAJIap, OpTa KICiOU KOHE KOFAPhI OKY
OpBIHAPHI.

Kacibu xvismem nandepi Tay-KeH 0ailbITy %oHE METAJUTYPIUsl O©HEPKACIOIHIH
TEXHOJIOTUSUIBIK TpoLecTepl, OacTankbl IIMKI3ATThl KalWTa OHJIEY >KOHE KOFapbl
TYTBIHYIIBUIBIK KAacHeTTepl Oap MeTasl eHIMIEpiH ©HJIpy, MeTajjap MeEH
MaTepuaapAbl ajdy KOHE OHJEY TEXHOJOTHUSCHI, KYPbUIbIMBI MEH KaCHUETTEepiH
3epTTey, Tay-KeH METAUTyprusi OHMIPICIHIH KAOABIKTApbhl, METAJUTYPTHSIIBIK
OHJIIPICTI aBTOMATThl OacKapy >Kyheci »oHE COHFbl OHIMHIH camachlH OakbLIay
0O0JIBII TAOBLIAIEL.

OKOHOMUKANLIK  Kbl3Mem mypiepi: eNeK NalbIHAaylIbl, MeJIIepieyli,
yCakKTaylibl, KOHLIEHTPATOPIUbl, IUIPMEH MAIIWHUCI, XYy MallMHaJIapbIHbIH
MaIIuHUCI, KyWaipymn, OalbiTy eHIMIEpiH OaKpLIayIibl, KOFOJIAHIBIPFBIII
anmnaparilbIChl, CY3TiII, )Ka0AbIKKa KbI3MET KOPCETY KOHE OHBI KOH/IEY JKOHIHJET]
ciecapb, arperarrapibl SKeHJEy JKOHIHJAErl cliecapb, Oackapy MyJbTIHIH
omepaTophl, KENTipylr, ¢GIoTaTop, MUHEPATOTHSUIBIK Talfay 3epTXaHaIIbIChHI;
KaJBINTAYIIbl, TEXHUK-TEXHOJOT, KOHBEPTEPAl THEY OIepaTopbl, KOHBEPTEPIiH
007aT OANKBITYIIBICH], OAJIKBITYIIbI, TEXHUK-METALITYPT, OAJIKBITBUIFAH TY3/1apAbIH
AIIEKTPOJIM3IIICI, — aNmapaTiibl-THAPOMETAUIYPT, METaJII MEH  KOPBITIAHBI
OaNKBITYIIbl, YHTAKThl METaJUTyprusi >KaOAbIFbIH >KoOajaylibl, >KaHa MeTajaap
KOHCTPYKTOPBI, METAJLTYypPIHUsIIaFbl SKO-PELUKIIED, KaObIKTHIH CynepBaii3epi.
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2. Binim Oepy 0araapJiaMacbhbIHBIH MaKCaThl MEH MiHeTTepi

«6B07203 — Meramnyprus >koHe TMaimansl KazOamapael Oaitbity» bBb
MAaKCaThl:

— METAJUTYpIHsl KOHE TMaijianbsl Kazoamapabl OalbITy canachblHAa IIEKTIK
oiylay KaOureri Oap, ipreii >koHE KoJyiaHOanmbl OimiMi 0ap, FBUIBIMU-3EPTTEY
Jarabuiapbl  0ap, MHMHEpajbl IIMKI3aTThl KOHIEHTpATTapAaH MeETalJap MEH
OJIapJIbIH KOCBIIBICTApbIHA JCHIH OHACY Ke31H/e KeIIeH Il KoHe TUIM/I MIeIIMIep
KaObLIaHa ajaThlH, 09cekere KabiIeTTi Kaapaap/sl qaspiay.

«6B07203 — Meramnyprus >koHE Maijnanel KazOanapapl Oaitbity» Bb
MAaKCaThlI.

— JKOFapbl OKY OpHBI MEH OHJIPICTIK KOCIMOPBIHIAPABIH Kajajap MEH
METamnoJIMCTEPAIH ~ JKYMBIC  ICT€yl MEH JIaMyblHbIH KaFUJaTTapbl MeEH
3aHJIBUIBIKTAPBIH, KaJalbIK OpTa OOBEKTIJIEpIHE AaHTPOMOTEHIIK dcep €Ty
CPEKIICIIKTEPIH, ypOaHJalFaH ayMaKTapAbl OPHBIKTHI JaMBITY KarujgaTTapbiH
KOHE KepceTUIreH OarbITTap OoibIHIIA OUTIM Oepy/iH IIbIHAWBI TTOHAPAIBIK
OaillaHBICBIH ~ KaMTaMachl3 €T€  OTBHIPBIN,  OJapibl  YHBIMABIK-KYKBIKTHIK
KaMTaMachl3 €Ty IIapajapblH 3€pJeley CalachblHla FhUIBIMU 3€pTTEYJEp KYpPri3y,
KaJipyiap Jasipiiay jKoHe KaiTa Jasipiay *KeHIHIET1 KYII-XIrepiH OIpiKTipy;

— ypOaHU3alMsUIaHFaH ayMaKTapJarbl aHTPOIOTEHIIK dCEpACH KOopIlaraH
OpTaHbl KOpFay OJICTEpIH TaHjay >KOHE Oarajiay JarAblUlapbl MEH 1CKEpJIiriH
KaJIBIITACTHIPY;

— KJIACCUKAJIBIK >KAPaThUIBICTAHY-FBUIBIMU OUTIM O€pyiH TEXHOJIOTHUSIIBIK
Kypamjiac OeiriH KylmenuTy, ipreii OutiM Oepy AeHTeliHIH ASHTeiiH TOMEHETIICH,
Ka31pri 3aMaHFbl TEXHOJOTUsIIap OoMbIHIIA O11iM Oepy;

— TEXHOJIOTHSUTAPABIH, *KaHa OybIH TEXHUKACHIHBIH KOHE KOCIMOPBIHAAPIBIH
HPKOMOHUTOPHUHTIHIH JKaHa >KETICTIKTEpIH TaiijaiaHa OTBIPHIN, TE€OJOTHSIIBIK
Oapnay »koHe maijanbl KazOaiapapl OalbITy, Tay-KEH I1Cl1 KOHE METaJUTyprus
canaceiHaarsl ipreni skone Koimanoansl F3K men F3TKIK gambity sxoHe Kyprizy
HeTi3/1epi;

— JIOpICTIK KypcTapaa OipJIeCKeH FhUIBIMU-3€PTTEY KYMBICTAPBIHBIH
HOTHXKEJIEPIH, OKY-3€pPTTEY, 3epTXaHAJBIK KOHE KYPCTHIK KYMBICTAP/IbI, OHIIPICTIK
YKOHE JIUTUIOM aJJIbIHAAFbI MPAaKTUKAHbI OPBIHIAY YIIIH AKCIIEPUMEHTTIK Oa3aHbI
naiananyasl Koca ajifaHja, ipresii »oHe KOJaaHOaabl FBUIBIMHBIH O1TIM Oepy
MPOIECiMEH OHBIH OapiIbIK CaThUIAPBIHIA ©3apa iC-KUMBUIBIH KAMTaMachI3 €Ty,

— ’kKaHa OKy OarmapiaManapblH, OKYJIBIKTApAbl, OKY >KOHE OJICTEMEINiK
KypaJgappl, OHBIH IIIHIE AJIEKTPOHIBIK TACBHIFBIIITapAa Kacay apKbLIbl OKY-
OMICTEMEITIK KYMBICTBIH JICHIeHIH apTThIPY;

— OTaHIBIK Tay-KE€H METAJUTypIrHsi CEKTOPHI YIIiH KaApiapAbl Haspliayabl
XKoHEe KailTa Jaspiaylbl MEMJIEKETTIK KOpHOpalusuiapMeH >KOHE SKOHOMHKAHBIH
HAKThl CEKTOPBIMEH TBHIFBI3 ©3apa 1C-KUMBUI JKacall OTBIPBII KaMTaMachl3 €Ty,
TYJIEKTEPAl FHUIBIMBI KaKETCIHETIH MHHOBAIMSUIBIK KOMITaHUsIap MEH Oacka jaa
FBUIBIMU-3€PTTEY OPTAJIBIKTAapbIHA JKYMBICKA OPHAJACTHIPY;

— JkaHa OYbIHHBIH OLTiM Oepy CTaHAAPTTapbIH 3ipJiey YIIIH IIETEeNIIK
KOFapbl OKy OpBIHIApbIMEH THIMIlI e3apa 1C-KUMbUIIbI  YHBIMAACTHIPY,
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OakanaBpiapAbl JaspiiaylblH MaMaHAaHIBIPBUIFaH OafmapiaManapbl OOWBIHILA
Tay-KE€H METaJUIyprus caJlaChIHBIH MaMaHAapbIH Aaspiiay >KoHE KaTa naspiay/ibl
KY3€ere achipy;

— OlpJIeCKeH KeiciMIapTTapabl OpbIHAY, XaJbIKapaiblK KOH(PEepeHIusIap
JKYMBICBIHA KaThICYy, OCHiH/I YHHUBEPCUTETTEPMEH KOHE dJieM 3epTXaHaJlapbIMEH,
XaJIbIKApabIK FBUIBIMU KoHE OulM Oepy YHbIMAApbIMEH KbI3METKEPJIEPMEH,
CTYJEHTTEPMEH >KOHE >Kac FalbIMJIAPMEH XaJIbIKApaAJIbIK aIMacy/ibl YIUBIMIACTHIPY
apKbUIBl Tay-K€H METaJUTyprusl cajachlHAa KaHa TEXHOJOTHUSIIApIbl d3ipiey
caJlaChIH/1a XaJIbIKapajiblK bBIHTBIMAKTACTHIKTHI JKY3€Te achIpy;

—  TEXHOTCH/J1  JKOHE  KaliTallaMa  IIWKI3aTThl  KaiiTa  eHIEeYy
TEXHOJOTHSUIAPbIHIA TEOPHUSIIBIK KOHE MPAKTUKAIBIK OUTIMAI, Kapa >KOHE TYCTI
MeTalJapAbl, COHAAW-aK  OJapJblH  KOPBITHAJIAPBIH  JKOHE  TEXHOTEH/II
MaTepuaiapAaH kKoHe KaiiTalama pecypcTapliaH j>KacalFaH KypamblHIa METajibl
Oap opTYpIIi OHIMIIEP/A1 OHIIPY TEXHOJOTUIIAPBIH/IA OUTIMI1 KaIbIITACTHIPY.

— IIeKTIK IIHUKI3aT TeH MeTalfap/bl KalTa eHAey, MeTaLTyprus
CEeKTOPBIHBIH ~ HMHHOBAIMSUIBIK ~ '’Kachul' — TEXHOJOTHUSJIAPBI,  METAJLTyprus
OHJIIPICIHIH KaJJIBIKTAPbIH KOJIEre jKapary >KoHE KOpIIaraH OpPTaHbl KaJlbIHA
KEJITIPY CaJlaChIH/1a TEOPUSIIBIK KOHE MPAKTUKAIBIK OLTIM/II KaJIbIITACTHIPY.

3amanayu OuniM Oepy OarmapiamMachl Kejiecl MaMaHIbIKTap OOWbBIHIIA
MaMaHJAaHyFa MYMKIHJIIK Oepei:

— eKIHWINIK Memannypeuss - TEXHOTEHJIK IIMKI3aTThl KaillTa eHJCY >KOHE
EKIHILIUIIK pecypcTapibl Nailiajiany apKbUIbl OapiblK Oenrin Meranaapibl aayFa
MYMKIHJIK OepeTiH cana. TyJleK MIMKI3aTThl Tajijlail ajajbl *KoHE TEXHOTCHIIK
JKOHE EeKIHIIUIIK IIUKI3aTTaH MeTajaAaplbl alyIblH €H >KaKChl 9JICIH KOJjaaHa
alaJpl; TUPO-, THAPO-, SIEKTPOMETAILTYPIHsl TEXHOJOTHSUIAPBIH KOJIaHa alajbl;
©31HIH OLIIMI MEH MAaFJbUIapbIMEH KaJJbIKTApAbIH a3aloblHa >XKOHE KOpIIaraH
OpTaHBIH JIACTAHYBbIHA OCEP €T€ ajajbl; OTBHIHIBI OHTAIIBI TYTHIHYFa dCEp €Tel,
KaKETTI TEXHUKAJBIK, KBLTY-TEXHUKAJIBIK, KBLTy-dHEPT e TUKAJIBIK,
METaJUTYPTUSIIBIK ~ €CEeTTeyJep/ll OpBbIHIAW anajbl; EKIHIIUIK MeTauIyprus
HEeXTapbl MEH >Ka0IBIKTAPBIH K00aay 16l OPbIHIAN alabl.

— @usukanvly Mmemannypeus — METANAApAbIH (PU3MKAIBIK >Kah-KyiliH,
OJIap/IbIH KACHUETTEPiH, TYPIl OPTAHBIH OCEPiH, KEPHEY MEH KBICHIMIIbI 3€PTTEYMEH
alfHANBICATHIH JKOHE JNaFAbl OCpeTiH cajia; MEeTalJap/bl cama KoHEe KayilcCi3miK
CTaHJApTTapblHa COWKECTIKKE TECTUICY; TajAaylblH OpTYpJl aHaJUTHUKAJBIK,
(bU3MKa-XUMUSUIIBIK 9JIICTEPIH OPBIHAAY.

— MEXHOJIOCUSIbIK, Memaniypaus — MeTajl OeeKTepAl )Ko0anauThIH KOHE
oJlap KaJbITAcAThIH TMpolecTepAl OaKbUIAMTBHIH caja, OITipyln - KYIO, COFY,
JIOHEKepJIeY, UIIEKTEY JKOHE T. 0. YIepICTEepiHIH JaFIbLIapbiHa He.

—  KYypamulHOa Memann 6ap Kaioblkmapovl Kauma ©eHoey - OHIIpIC
KQJIJIBIKTAPBIH JKETKUTIKTI TYpJA€ TOJBIK MaiijlajJjaHa OTBIPBIN, DKOJIOTHSUIBIK Ta3a
OHJIpIC KypyFa oHE KEWIHHEH KalTa KaHFbIPTHUIATBIH TaOUFH pPecypcTapiabl
KaJIIbIHA KENTIpyre, KOpIIaraH OpTaHbIH JJACTAHYbIH a3aiTyFa MYMKIHAIK OEpeTiH,
MIMKI3aT KypamaacTapblH KEMIeH I MakiganaHy/Ibl, KOpIIaraH OpTaHbl KOpFay[lbl,
pecypc -, SHEpPrusi YHEMJEY/l >KOHE KaJIbIKTapbl JKOIOJbl KaMTamachl3 €TETiH
casa.
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3. Bisim Oepy OaraapJiaMachIiH OKBITY HOTH KeJIePiH Oaraiayra
KOUBbLIATBHIH TAJANTAP

b — b6azanvix 6inim, 6inix scone 0azovl
bl — Kazakcran PecnyOnuKachIHBIH TapuUXbIH, MEMJICKET JaMYBIHBIH Ke3CHIEpi
MEH KeJIelIerin oury;
b2 — akmapar ke3jaepiHe KOJ JKETKi3y JKOHE OJlapAbl ajaMmacy YIIiH 3amMaHayu
TEeXHOJIOTHSIIAPABI Maianany KaOineti. JKanmel jkoHE KoymaHOanahl MaKCaTTarbl
OarmapiaMalbIK OHIMICP I MaiaaHa OTHIPHII, aKIapaTThl 0acKapy, CaKkTay >KoHE
OHJICY KOHE €CemTeyJep XYPrizy Kypalbl PETiHAEC KOMITBIOTEP/IEC JKYMBIC iCTEY
JaFIbUTAPBIH MEHTEPY.
b3 — MeMJeKeTTiK, OphIC KOHE aJaM KOMMYHUKAIMSICHIH KaMTaMachl3 €TETiH
JIEHrel e canaja KeH TapalifaH 1eT TUAEPiH MEHTeEpY.
b4 — sxanmbl HHKEHEPJIIK 1prefi OuUTiMIII KoJiaHa OuTy, e31H1H KOC10M KhI3METIH/IE
MaTteMaTuka, (pu3uKa >KoHE XUMHS HEri3[Iepl MEH OICTepiH ic JKY3lHIe KojaaHa
olry.
b5 — sxanmnbl uHKEHEPIIK ToHACP/IH O11iM1 MEH dJIicTepiH (aBTOMATTaHABIPY JKOHE
MEXaHHKa Her13/1epi) MPaKTUKAJIBIK KbI3METTE Maiiganany KaoiiaeTi.
b6 — KapKbUIBIK Tajay >kKoHE >KoOallap/bl Oarainay, »KOOAIbIK MEHEHKMEHT JKOHE
Ou3HeC calachlH/Ia, MAKPO - )KOHE MUKPOIKOHOMMKA Heri3liepinae xabapaap 0oy,
HaApBIKTHIK JKaFAainapaa Toyekenaepal Outy KoHe TYCIHY.

b7 —  TEXHONOTMSUIBIK  MPOLIECTEPMEH  TaHbICy  KOHE  METaulyprus
KOCIMOPBIHAAPBIHIAFHI )KYMBIC JaFbIIaphl.

b8 — eHepkocINTIK KoCIMOPBIHIAFBI HETI3TT OW3Hec-TpolecTepAi Oiny JKoHe
MEHIepy.

B9 — ockepu JalbIHABIK HET13/I€pIH OLTy jKOHE JKaybIHIE€PJIIK TEXHUKAMEH KYMBbIC
icTei Oy.

K — xaciou xysvipemmep, oHbly [wiHOe CANANbIK KICINMIK CMAHOAPMmMap
MAananmapuvlHa calKec
K1 — kxocibu canamarbl TEOPHSIIBIK KoHE MTPAKTHKAJIBIK O1TIMHIH KSH ayKbIMBI,
K2 — xociOu TepMHUHOJOTHSHBI MEHrepy >KOHE MaMaHJIbIK OOWBIHIIA OKY MKOHE
FBUTBIMH MaTE€pUaIAPMEH MEMIICKETTIK, OPBIC JKOHE IIET TUIAEPiHAe TYMHYCKaaa
KYMBIC icTed Outy. Ymn Tije aybi3ina >KOHE »az0alna COWseyli JIOTHUKAJbIK
TYPFBIJIAH JYPHIC, AAJICIII1 )KOHE aHbIK Kypa Oury
K3 — eHpipicTeri Kayimnci3aik TEXHUKAChl >KOHE EHOEKTI KOpFay epexkesepiHiH
TaJlalTapblH OUTY KOHE OJapIbl 1C KY31HI€ KoJ1aHa Oly.
K4 — xocibu Kayincizik MOACHHETIH MEHIepy; ©3 callaChlHIarbl KayllnTep/Ii
COMKEeCTeHIIPY JKoHE KaylnTepji Oaranay KaOljaeTi; eHMIIPICTIK MepcoHal MeH
XaNbIKTBl ~ aBapWsUIapAbIH, amaTrTapAblH, JyJeH  3UI3amaiapAblH — BIKTHMA
3apjanTapblHaH KOPFayAblH JKOHE KOciOM KBI3MET CalachlHIArbl €HOCK
YKaFTaiJIapbIH KAKCAPTYIBIH HET13T1 9ICTepIH MEHTEPY.
K5 — engipicreri Tepic 3KOJOTHSIIBIK CANJAPIbIH ANJIbIH Ay XOHE a3aiTy YIUiH
Koci0u OUTIMII KOJAaHyFa JaibIH/BIK.
K6 — 63 KpI3MeTiHIe HOPMATUBTIK KYKBIKTBIK KY)KaTTapabl Maiganana oiny.
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K7 — kemieHzi TEXHOJOTHS, IKOHOMHKA >KOHE SKOJIOTHS TajamnTapblHA >Kayar
OepeTiH Kapa JKOHE TYCTI METalJIap/ibl OHIIPY MEH OHJICYIIH YThIMIbI TOCUIIEPIH
TaHJay.

K8 — e3iHiH Oojamiak MaMaHABIFBIHBIH OJICYMETTIK MaHBI3ABLIBIFBIH TYCIHE OLTY.
KazakcTtaHHBIH Tay-KeH OalbITy KoHE METAJUTypPIrusi OHEpPKOCIOIHIH KaJbIITacybl
MEH JIaMybl oHE Ka3ipri 3aMaHfbl 0achIM TEHJCHIMSIAP Typajiabl OuTiMi OOJybI
KEpeK.

K9 — mpakTukanmplk MOIIMETTEp HETI3IHIE METaJUTyprusulbIK MPOIECTep MEH
anmapaTTapIbIH TEHIePIMJIIK KBUTYTCXHUKAJIBIK, TUIPABINKAIIBIK,
a’pOJIMHAMUKAIIBIK €CENTEYJIEPIH XKYpPri3y, MHKEHEPIIK eCeNnTepil ey YIIiH
ecenTep TEOPHsIChl MEH MPAKTUKACHIH YHJIecTipe Ouy.

K10 — Taburu pecypcrapapl YTRIMABI TTAlJaTaHy KoHE KOpIIaFaH OpTaHbl KOpPFay
NPUHIUOTEPIH MPAKTUKAIBIK KbI3METTE KOJIIaHa OLTy.

K11 — xaxeTTi MoniK MeH MaijanaHy MapTTapblHa COMKeC eJIiey KypalaapbiH
TaH1ai Oly.

K12 — yMeTb OCYIIECTBISITh M KOPPEKTUPOBATh TEXHOJIOTMUECKHE IMPOIECCHI B
METaJUTypTHUH.

K13 — TexHrKa MEH TEXHOJOTHUSHBI )KaKCapTy YIIIH OOBEKTIIEP Il aHbIKTal OLTy.
K14 — temen IIOK, »xorapbl KayinTUlK JeHreili Oap OalibiTy >KoHE
METaJUTy PTUSIIBIK amnmnaparTap MeH OasKpIMaap bl (peareHTTep/l,
KOWBIPTITAKTAp bl J)KOHE T. 0.) TaChIMaIIIAy JKYHENepiH aHBIKTAY KOHE TEXHUKAHBI
YKOHE/HEMeCe OHJIPIC TEXHOJOTUSCHIH >KETUAIPY YIIH KaKeTTl I[apaiapibl
aliKpIHJ1ay KaO1JIeTi.

K15 — TexHUKaJIbIK-3KOHOMUKAJIBIK TajAay SJICTEepiH KojaaHa Outy. MunHepanbl
HIMKI3aTThl KalTa eHAey/IH (OalbITylIbIH), Kapa *oHE TYCTI METalaplbl eHAIpY
MEH OHJCY/IIH TEXHOJOTHUSIBIK TMPOIECTepIHIe OOJaThIH XUMUSUIBIK KOHE
(bU3UKaTBIK-XUMUSUTBIK TPOIECTEP/Il, Macca ajaMacy MPOIECTEPIH ecenTey >KOHe
Tajjaay.

K16 — 3eprrey omictepiH TaHAaill Oily, Ka)XeTTI SKCHEPUMEHTTEPIl >KOcIapiay
YKOHE )KYPri3y, HOTIKEIEP/Il TYCIHAIPY KoHE KOPBITHIH]IBI JKacay.

K17 — ecenrtey »xoHe Tanjay MpoIlecTepl OTHIHHBIH >KaHY »XOHE JKbUTy Oey,
CBIPTKBI JKOHE 1K1 JKbUTY aliMacy MemTepAe SpTYPJii TEXHOIOTHSIIBIK MaKCaTTaFbl
TaHJay, OHTAWIIBI TEMIIEPATypPaTbIK JKOHE OJKBUIYJIBIK PEKUMIEP] IKYMBIC
METaJUTYPTHSUIBIK TemTep. [ uapoMeTauryprusuiblK IpoIecTep MEH anmapaTrTapsl
€CenTey JKOHEe TaNaay, OHTANUJIbl TEXHOJIOTHSIIBIK PeXKUMACPAl TaHIAY.

K18 — rtanpmay »xoHe cuHTe3/ley KabOuieriHe ue 00my. OneOu-aHaIUTHKAIBIK
HI0JTyJIap >KYPri3y.

K19 - TepMmoauHaMUKaHBIH, XWMHSUIBIK KHHETHKAHBIH, JKBUTY MEH Macca
alMacy/blH HEri3rl YFeIMAApPbIH, 3aHJIapbl MEH MOJICNIbJCPIH KOoJaHa Oily.
OU3MKANBIK, XUMUSIIBIK JKOHE TEXHOJIOTHSUIBIK MPOIIECTEP/II MOACIbICYA1H THICTI
o/iCTepiH TaHJal JKoHE KoJyijaHa Oiy.

K20 — :x00a snemeHTTepiH OpbIHAal Oly.

K21 — e3 OeriHiie OpbIHAAQY: MUPO - XKOHE THAPOMETAJUIYPTHUSIIBIK HKaOIBIKTHI
ecenTey; OOIIeKTep MEH KOHCTPYKIIHSI DJIEMEHTTEPIHIH ChI30aaphl; OCPIKTIK TIEH
KAaTTBUIBIKKA €CeNTeysiep; MalluHaJap MEH MeXaHU3MAEpIiH OesieKTepin
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€CEeNTey; AJIEKTP XAOMBIFBIH TaHJAY >KOHE OHBIH JKYMBIC PEXKUMICPIH €CEITey;
HET13T1 ’)Ka0JIbIKThl aBTOMATTaHABIPY )KYHECIH YCBIHY.

K22 — TeXHOJNOTHSIBIK MPOIECTEP/Ii JKYy3ere achblpyra apHaJFaH >KaOIbIKTHI
TaHJIay/bl HeT13/1eh Oy .
K23 — wMeramnyprus mOpoLECiHIH TEeXHUKAIBIK-JKOHOMHUKAJIBIK HET137eMEeCiH

KYprizy. OHIIpiC KeJeMIH >KOCHapiiaHbl3 >KOHE 6OHIMJII OHIIpy MEH caTy
HIBIFBIH/IAPBIH  €CENTEHI3, OY3bUTy  JKaFJaliapblH  aHBIKTAHbI3.  3USHBI
HIBIFAPBIHIBUIAPABIH,  OOJDKaMIBl  €CENTEyNepiH JKOHE KOJIJAHBICTAaFbl O KOHE
K00aTaHaThIH TEXHOJOTHUSJIBIK MPOIIECTEP MEH arperaTrTap/IblH SKOJIOTHSIIBIK Kail-
KYHiH Oaranayabl )Kyprizy.
K24 — nepOectiri: TUNTIK >KaFgaiiapaa »oHe KociOM KbI3METTIH KypAell
JKaFIaiapelHaa OaCIIBIIBIKIECH ©3IHIIK JKYMBICTBI JKY3€T€ achlpy; OKBITYIBI
nepbec yibiMaacteipy. JKayankepuiuiri: XKYMBbICTapAbl OpbIHAAY HOTHXKENepl
YIIiH; ©31HIH KayINnci3airi ’koHe OacKajdap/AblH Kayilci3mirt VIIiH, KOpIIaraH
OpTaHbl KOpFay >KOHE OPTKE KapChl KAyIMNCI3MIK KOHIHAET] TalanTapibl OpbIHAAY
yurid. Kypaenimiri: THUNOTIK TPAKTUKAIBIK MIHAETTEPAl IIenty; OuIiM MeH
MPaKTUKAIBIK TOXKipuOe Heri3iHae Oenrin 1c-opeKeT TOCULIEpIH TaHjaay: ©31HIH
KOC10M KBI3MET CallachblHA COMKEC HET13T1 TEXHOJOTUSIIBIK TTPOIIECTI KYPrizy.

KA — srcannvl adamzammolk, aneyMemmiK-d9muKaiblk Ky3olpemmep
KA1 — xymbICcTa )KOHE KYHJCTIKTI ©MipJie KOpIlIaFraH OpTaFa YKBINTHI Kapay.
KA2 — TynraapalibIK KapbIM-KaThIHACTA STUKAIIBIK KOHE KYKBIKTHIK HOpMaJiapibl,
Kazakcran PecnyOiamKachbiHBIH a3aMathl PETIHIE 63 KYKBIKTapbl MEH MIHAETTEPIH
OlIy1H oHE TYCIHYIH €CKEpY.
KA3 — oneyMeTTik >koHE KociOM MIHAETTEpAl IIenryae KOFaM JTaMybIHBIH HETI3Ti
3aHJApPBIH TalganaHa OTBIPHIN, KOFAMIBIK-CAsICH aKMmapaTThl CBIHA TYPFbIIaH
KOPBITY, TallJjay oHE KaObuigay KaOuieTi, KoramMJarbl dJICYMETTIK MaHbI3bI Oap
npobieMalap MeH TporecTepai Tammay KaoOineri. Omnay MoJAEHHETI MeEH
JIOTUKAChIH MEHIepy, KOFaM JaMYyBIHBIH aJlMbl 3aHAbBUIBIKTAPBIH TYCIHY >KOHE
OJIapJIbl TaJIJIak OLTy.
KA4 — Gapnblk eHOGK KbhI3MET1 OaphIChIHIA ©3 OCTIHIIE OKY >KOHE OUTIKTUIIIH
apTTHIPY KOKETTUIITIH TYCIHY XKOHE KaOlIeTiH Urepy.
KAS5 — xympIcKa KaOUTETTUTIKTI apTTBIPY VIIIH aJJbIH aly MOceleNiepiH Koca
aJFaHja, cajayaTThl OMIp CalIThl HOpMaTapbIH TYCIHY JKOHE 1C JKY31H]Ie KOJIaHYy.
KAG — TynraapanblK KapbIM-KaTbIHAC KYPY KoHE TonTa (KOMaH/1aJ1a) )KYMBIC iCTey
KaO1eTi.

C — apHativl dcane 6ACKaApyUbLIbIK KY3blpemmep
C1 — yiBIMHBIH CTpaTErHsIChl, casicaThl MEH MaKCaTTaphbl HIEHOEPIH]Ie €HOEK JKoHE
OKy KBbI3METI TpolecTepiH Jaepdbec Oackapy xkoHe Oakpuiay, MpoOJeMaHbl
TaNKbLIAY, KOPBITBIHABIIAPIBI JJICTIICY JKOHE aKMapaTieH cayaTThl dKYMBIC iCTey;
C2 — nepOectik: OarbIHBINITHI KBI3SMETKEPJCPIH MIHACTTEPAl ©3 OeTiHIe
OenriyieyiH, OHBIH 1CKE aChIPbUIYBIH YHWBIMAACTBIPY MEH OaKbUIayblH KO3IEWTIH,
OaclIbIBIK €TyMEH MIHACTTepAl ICKe achlpy OOMBIHIIA OpPBIHAAYIIBUIBIK-
OacKapymbUIbIK KbI3MeT. JKayanmkeplIuUlik: HOpMaHbl 1ICKE achlpy Ke3lHJerl
HOTHKEJEp YIIH; ©31HIH Kayimnci3airi koHe OacKajapIblH Kayilci3miri YImiH;
KOpIIIaFraH OPTaHbl KOPFAY KOHE OPTKE KAPChl KAYIMCI3/IK JKOHIH/ET1 TaJlanTapAblH
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OopbIHAANYBl YiIiH. Kypaenimiri: »*yMmbIC >KaFnaliaapblH €3 O€TIHIIE Tajiayibl
Tajan eTeTIH TUNTIK TYPJl MPaKTUKAIBIK MIHACTTEP/l IICNIy: ©31HIH Kociou
KbI3METI CaJlachlHJa HET13T1 TEXHOJOTHSUIBIK IPOILECTl, KYPACIUIKTIH OpTypJi
JIGHIeH1H KYPri3y, YKbIMJIAFbl TOMIMIEPIiK KyMbIC. XKapTeutait pabpukaTTap/sH,
TEXHOJIOTUSIIBIK MTPOLIECTEPIH KOHE JIalibIH OHIMHIH carachlH OakbUIay.

C3 — nmepOecTiK: TEXHOJOTHSIBIK MPOIIECC YYaCKeCl MEH KOCIMTOPBIH KbI3METIHIH
CTpaTeruschl ImeHOoepiHaeri 0acKapybUIbIK KbI3MET. JKayankepiiiiri: ©3 eHOeriH
Oaranmay JKOHE JKETUIMIPY, 6©31HIH OKYybl JKOHE OacKamapasl OKBITY; ©31HIH
KaylIci3airi skoHe OacKayapblH KayimcCi3firi; KOpIIaraH OpTaHbl KOpFay KoHE
OPTKE KapcChl KAYITICI3IK KOHIHIET] TaTanTapIbl OPHIH/AY.

Kypneminiri: op Typii ©3TrepeTiH KYMBIC >KaFJaiiapblHa IIEHTy TCUIACpPIH
TaHJay HEri31HJe TMPAaKTHKAJIbIK MIHJIETTEpAl WIelly: >KoOajlayablH Tay-KeH
METaJUTyprus ©HEepKaciOl OHAIPICIHIH TEXHOJIOTHSUIBIK IPOLECIH YIBIMIACTBIPY
OOMBIHIIIA >KYMBICTapJIbl JKYPri3y, >KaHa >KaOJbIKTap/bl, TEXHOJOTHUSIAP MEH
acmanTap/ibl Urepy >KOHE €HTri3y OOUBIHIIA >KYMBICTapIbl KYprizy, Tay-KeH
METAJTyprusi OHEpKociOl OHIMIHIH camachlH J>KOHE OHJIPICIHIH THIMILIITH
apTThIpy OOMBIHIIA YHBIMAACTHIPY-0acKapy >KYMBICHI.

C4 — nepOecTik: &KYMBICTBI 0acKa y4acKeIepMEH KeNICyAl KO3JACHTIH KoCIMOpbIH
KBI3METIHIH CTpaTeTUsCHI IeHOepiHeri 0acKapyIbLUIBIK KbI3MeT. JKayankepuriiik:
MaHBI3/IbI ©3repicTepre HeMece JaMyFa oKellyl MYMKIH KbI3MET IPOIIECTEpIH
xKocrapiay >KOHE 93IpJey YIIIH, KbI3SMETKEPJIEPIIH KOCIOWIITH apTThIpy YILIH
xayankepmunk. Kypaemiiri: memiM ToCUIIepIH TaHAayAbl 5KoHE OJap/blH alyaH
TYPJIUIITIH OOJKANUTBIH MIHAETTEP/I1 MICIIyTe OAFbITTAIFaH KbI3MET. 3E€pPTTEY JKOHE
TOXKIPUOEIIK-IKCIEPUMEHTTIK KYMBICTApAbl KYPri3y, OHIIPICTI KEHEUTY »KoHE
JKAHFBIPTYIBl  koOanay, Tay-KeH METaUTyprusi OHEpKociOl  cajachIHBIH
ACCOPTUMEHTIH KCHEUTY KoHE KaHAPTY, )KaHa TEXHOJIOTHUIAPbI CHTI3Y.

Xorapel 0Ky OpHBIH OITIpY >KoHE OakayaBp aKaJeMUSIIBIK JTOPEKECiH Oepy
YIIIiH JKaJIblFa MIHACTT1 YATUIIK TaJalTapJblH CHUMATTaMachl: TEOPHUSIIBIK OKBITY
MEH KOPBITBIHbI JUIUIOMIBIK KYMBICTHIH KeMiHae 240 axaaeMUsIIbIK KpeIuTiH
urepy.

Ocw1 Bb 6oitbiaima JKOO-wbt 6imipy yuwin apHativl maianmap:

- CTYACHT IUIUIOMJBIK >KYMBIC / 3€pTTEy >KOCTapjapbl Typajbl KaJIlbl
TYCiHIKKE W€ OOJybl KepeK >KoHE OKY/Abl asKTaraHra JAeiiH Oip XKblT OYpBIH
FBUTBIMM JKE€TEKIILIEPMEH OalJIaHbICYbl KEPEK;

- FBUIBIMHM KCTCKIIIJICPMEH TaHBICY JKOHE CTYACHTTEPIIH IUTIIOMJIBIK
KyMbIC (k00a) TaKbIPBINTAPbIH TAHJAAYBIH KEAENJETy YIIIH OKYIbl asKTaraHra
JieiiH O1p >KbUT OYPBIH IOy Ke3JeCyl OTKI3IeI];

- JOUIUIOMJBIK JKYMBIC TaKbIPHIObI OOMBIHINA KAXKETTI IEpPEKTEep.ll >KUHAY
JKOHE ©3€KT1 MIHICTTEPl, dicTeMEIEp MEH POCcIMIEp/l 3epieniey YIIiH CTYJIEHT
OH/TIPICTIK MPaKTUKaIaH OTEIl;

- OHIPICTIK MPAKTHKA asKTaJFaHHAH KEHIH CTYJCHT JKETEKIIIMEH OKY/IbIH
4-tmi kpuTbl OacTanFaHHAH KeiiH Oip anTajaH acmailTelH Mep3imze jkazoaria
HEMeEcCe aybI3Ila OaillaHbICa bl dKOHE KYMBIC HOTHIKEJIEpl Typabl Xadapiaiiabl;

-oKy OacTanraHHaH KeiiH 4 amnTa ilIiHIe CTYJASHT MEH KETEeKII TUTIIIOMIBIK
AKYMBICTBIH TYpiH (FBUIBIMH-3€pTTEy, *K0Oajay Hemece ©3 O€TIHIIE OKY) >KOHE
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TaKbIPBIOBIH TaJKbUIAIN, aHBIKTAYbl KepeK. byn eTe MaHBI3IbI TajKbUIay >KOHE
mientiM, ce6e01 TaKbIPHII TeH )KYMBIC TYPIH OJIaH 9pi ©3repTy MYMKIH €MEC;

- JIUTUIOMJIBIK, JKYMBICTHIH (K00aHBIH) TAKbIPBIObI jKOHE FBUIBIMU JKETEKIIl
CTYJICHTKE HEeMece CTyJACHTTEp TOObIHA OITIPY KbLIbI OacTaJiFaHHAH KEWiH aJThl
anTajgaH acHalWThIH Mep3iMjie OCKITUIEl JKOHE KOFapbl OKY OPHBI PEKTOPBIHBIH
OYHUpBIFBIMEH OCKITLIC I,
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4. Binim Oepy 0araapJiaMachbIHBIH ACIOPTHI

4.1. Kaanbl MaJriMeTTep

Ne KoJa aTaywl Eckepty
1 | Binim 6epy canaceinbiH, | 6B07 — MHxeHepIIiK, OHIey )KoHE KYPhUIbIC callaiaphl
KOJIBI J)KOHE
KJIACCU(UKALIUSCHI
2 | JTaMbIHABIK 6B072 — OHuipiCTIK )XK0HE OHJLY cajlanapbl

OaFbITTaPBIHBIH KOJIBI
YKOHE JKIKTEeNyl

3 | Binim 6epy B071 — Tay-keH ici »oHe naiiiansl Kazdamapasl eHAIpy
OarapiamanapbIHbIH
TOOBI

4 | Binim Oepy Mertannyprus xoHe naiansl Kaz0anapasl 6albITy
OargapIaMachIHBIH
aTaybl

5 | Binim 6epy "Metammyprusi xoHe maigaibsl Kazoamapael 0aeITy" OltiM Oepy
Oar1apaMachbIHbIH Oarzapiamachl  FBUIBIM ~MEH TEXHOJOTHsUIApIbIH JaMybIHa,
KBICKaIlIa COHJIali-aK Tay-KeH METaJUIyprusicbl MEH Tay-KeH OalbITy
CHUIIaTTaMaChl CaJlaChIHBIH ~ ©3repill  OTBIPAThIH  KAKETTUIIKTEpiHE  Coiikec

METAJTypIrusl *oHe Naijanbl Kaz0aiapabl OalbITy cajlachlHIAarbl
OakanaBpiapAbl  Ipremi, KapaTbUIBICTAHY-FBUIBIMH,  YKAJIIIbI
WHXCHEPITIK )KOHE KOCIINTIK JIaspliayibl KAMTHIBL.

6 | BOB-HbBIH MaKcaThI Mertannyprus >koHe naiiiansl Ka3Oamapapl OalbITy cajachlHIA
CBIHU OiiNlay KaOijeTi, ipremi koHe KoIgaHOambl OimiMi, FRITBIMU-
3epTTey JaFIbLIapbI oap, MHHEPAJIbI IIUKI3aTThI
KOHIIEHTpaTTapJaH MeTajjap MeH OJapJblH KOCBUIbICTApbIHA
JNediH eHAey Ke3lHJe KEIIeHIl KoHE THIMII IIemiMIep
KaObu11ayFra KalunerTi 0ocekere KabuIeTTi KaJpaapAabl Jaspiay

7 | BOb-HBIH TYpi Kana
8 | YBIII 6oiibiamma 6 neHreil — »xorapbl O11IM )KOHE MPAKTHUKANIBIK TOXipuoe
JEHrei
9 | CBII 6oiisIHIIA 6 neHrel - apHaiibl (TEOPHUSUIIBIK KOHE MPAKTUKAIBIK) OLTIMHIH KeH
NEeHren ayKbIMbl (OHBIH 1MIIHJE HWHHOBAIMUIIBIK). KociOum axmaparTel o3
OeTiHILE i37ey, Tanaay )KoHe Oaraay
10 | B6b epekmenikTepi KOK
11 | Binim 6epy Kocibu KyssiperTep;
OarmapraMacsl 3epTTey KysblperTepi;
KY3bIpeTTepiHiH Herisri KY3bIPETTEP MCH Oiim;
Ti36eCi: KOMMyHI/IKaTI/IBTlK K¥3I>IpeTTep;

JKannberanamM3aTThIK KY3BIPETTED;

TaHbIMIIBIK KY3bIPETTED;

[IsirapMaibUIbIK KY3bIPETTED;
AKnapaTThIK-KOMMYHUKALIMSUIBIK KY3bIPETTED.

12 | PesynbTarel 00yueHus PO1 - memuiekeTTik koHe Oacka 1da IIET TULAEpiHIE icKep Tomrapia
obpazoBaTeapHOM TaOBICTBI KOHE KOFaphbl JCHIeiHIe KapbhIM-KAaThIHAC JKacalibl; KociOM
MIPOTPaMMBI: KbI3MET OaphICHIHAA TYBIHIAWTHIH MIHACTTEPAl IIENTy YIIH (u3nKa-

MaTEeMaTHKAIBIK  amlmnapaTThl  KOJJaHa ajajabl; JJCTypiep MeH
MoneHneTTi, KP KYKBIKTBIK JKyieci MEH 3aHHAMAaChIHBIH HETi3IepiH
Oineni; XMMHUSHBIH iprem OeJiMAEpiHIH TEOPUSCHIHBIH HETI3IepiH
meHrepeni; Kazakcran Peciry0irkachiHIa TEXHOIOTHSITBIK MPOLIECTEP/Ti
JKY3ETe achlpa XKoHE TY3€TE alaJlbl. METAJUTYPTHs JKOHE OalbITY.
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PO2-kocibu camama TUTAIK JaFapuiapsl KOJIAAHAIB;, KOCIOM KhI3METTE
JKapaThUTBICTAaHYy — TOHAEPIHIH ~ HETi3Ti  3aHJapblH  KOJJIaHaJbl,
MaremaTukaidblK —Tajljay JKOHE MOJCHBACY, TEOPUSUIBIK JKOHE
9KCTIEPUMEHTTIK 3epPTTey oMiCTepiH KONJaHaIbl.

PO3 - kazipri 3amMaHfbl TEXHWKAMEH JXYMBIC iCTey NaribplIapblHa He,
KoCiOM KpI3MET calachlHIa aKMapaTTHIK TEXHOJOTHSUIApAbl KOJIaHa
anajpl, aKmaparThl alyJblH, CAKTayJAblH, OHJICY/IiH HETI3ri 9MiCTEepiH,
TOCiIAEpl MEH KypajiapblH MEHIepeli; MPaKTUKANBIK KbI3METTE TAOUFU
pecypcTap/bl YTHIMIBI TalilaaHy KaruaaTTapblH KOJIIaHa ajabl.

PO4 - keH oii-epici MeH MoAeHHETI Oap >KOFapbl OLTIMIlI TYJIFaHBI
KaJBIITACTBIPYFa BIKHAT €TETiH >KapaThUIBICTaHy MOHJIEpi cajlachblHIa
OazanpIK OinmiMi Oap; WHXKEHEPIIK ecemnTepii ey YIIiH Teopus MeH
MpaKkTUKAaHBl ~yilecTipe Oulemi; TepMOIWHAMHUKAHBIH, XHUMUSIIBIK
KUHETHKAaHBIH, JBUIy MEH MAacCaHblH TachbIMaJAaHYbIHBIH HETI3ri
YFBIMJIAPBIH, 3aH1apbl MEH MOJISITBICPiH KOJITaHa aJIa/Ibl.

POS5 - TeXHONOTHAIBIK MPOIECTEPAl KY3€re achlpy YIIiH KaOJIBIKTHI
TaHAayapl HEri3ed anajpl; KongaHOalsl OaraapiaManblk Kypaigapibl
JKOHE aKmapaTThl OHACYAIH 3aMaHayH dICTePiH KOJIaHa aJIajbl.

PO6 - GaiibiTy >XoHE METAJUTYPTHSUIIBIK TIpoIecTepae OLTiMII TYCIHIIpY
JKOHE TakanaHy YIIiH HEri3ri YFhIMIAp MCH 3aHAapbl, 3aHIbUIBIKTap
MEH TeOpHUsUIap/Ibl, COHJAN-aK 3aMaHayHl TEXHOJIOTHsIIapIbl MEHI€PIeH;
FBUIBIMU-3€PTXAHAJIBIK JKOHE OKY CHITATBIHIAFBI dPTYPJIi MPAKTUKAIIBIK-
OarmapiaHfaH TarcChIpManapAbl HIENTy YIIiH SKCIIEPUMEHTTIK ecenTey
9JICTepiH KOJaHAIbI.

PO7 - FRIIBIMU-TEXHHUKAIIBIK WHHOBAIIMS CaNachlHAa OiTiMi, aKmapaTThl
i3ney, Oaramay, ipikTey HaraplIapbl MEH JaFfbUIapblH MEHTEpreH;
OKCTIEPUMEHTTEP/IIH HOTWIKENEPIH TIpKey JKOHE OHJeYy oJiCTepiH
MEHTrepreH; 0abITy jkoHe METALTYPrisi OOMBIHIIA TEOPHSUIBIK cabaKTap
MEH 3epTXaHAIBIK XYMBICTAp VIIIH MaTepHalAbl ipiKTey oicTepiH
MEHTrepreH.

PO8 - TexHMKa MEH TEXHOJOTHSHBI KaKcapTy YVIIH OOBEeKTUIepai
aHBIKTAal ajajpl; jkobajay Ke3iHAe CTaHIapTThl OaraapllamMaltbik
KypaJiapabl KoJIJaHa anajsl; OaibITy )KOHE METAILTYPIUs CaJachIHIaFbI
(U3UKAIBIK,  XUMHUSUIBIK ~ JKOHE  TEXHOJIOTHSUIBIK — TMPOILeCTep/i
MOJICJIBJICY IIH THICTI 9AICTEPiH TaHIal )KOHE KOJIJIaHa ajlaJibl.

13 | OkpITy TYDI TonbIK KyHU3T1

14 | OKpITY yaKBITHI 4 xpL1

15 | Kpeaurrep xenemi 240

16 | OkpITy TidNi Kazakmra/Opeiciia

17 | Bepinerin TexHuKa KoHE TeXHOJorusIap OaKanaBpsl
aKaJIeMHSIIBIK JIOpEXKe

18 | Ozipaeymri (;iep) men | bBapmenmunoBa M.B.

aBTOpJIap:

Yenymranosa T.A.
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4.2. Binim Oepy 0arnap/jamMachl MeH OKY MOH/AePi 00HbIHIIA KAJBINTACTHIPHLIATHIH OKY HOTH:KeJIepiHe KOJI

JKETKI3YAiH 63apa 0alJIaHbICHI

IToHHiH aTaybl

HeHHiH KbICKAIIA CHIIaTTaMacChl

Kpenurrep
CaHBI

KansinTacThIpblUIaThIH OKBITY HITHAKEJepi
(koarap)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS

Kanns! 6iniM OepeTiH moHAep MUK
MiHgerTi KOMIOHEHT

[leT Timi

JleHreiimi  aHBIKTaFaHHAH KeWiH (IMArHOCTHUKANBIK  TECTiIEY|
HoTIOKeepi Hemece IELTS HoTmkenmepi OOHBIHIIA) CTYACHTTED
ronTap MeH ToHAep OoifbiHmIa OemiHexi. [IoHHIH aTaysl aFbUIIIBIH]
TUTIH MEHrepy ICHIeiiHe colikec keneni. JIeHreiineH neHreire oty
Ke3iHIe TMOHACPHiH TPEPEeKBU3UTTEPI MEH IOCTPEKBU3UTTEP]
caxTanabl.

10

%

Kazaxk (opsic) Timi

KoMMyHHKaLUSHBIH KOFaM/IbIK-CasiCH, QNICYMETTIiK-MOJICHY|
cajajapbl JKOHE Kasipri Kaszak (OpbIC) TUIHIH (QYHKIMOHAIIBIK
CTHIBACPI  KapacTeipbutafbl. Kypc — CTyAEHTTEpHaiH  KociOu-
KOMMYHUKATUBTIK JIaFJbUIapbl MEH ICKEpJIKTEPIH JaMbITy >KOHE
OesceHIipy MaKcaThlH/A FBUIBIMH CTHIIBJIIH €PEKLIEIIriH KepceTe/i.
Kypc cTyneHTTepre FbUIBIMH CTHJIBIIH HETI3AEpiH iC JKY3iHIE
Mrepyre oHE MOTIHIe KYpPbUIBIMIBIK-CEMaHTUKAIBIK Talgay jkacay|
KaOlIeTiH TaMBITYyFa MYMKIHIIIK Oepeii.

10

/leHe HMIBIHBIKTBIPY

[MoHHIH MaKcaThl KocimTik Oimim Oepy Kkyieci meHOepiHme
CaylayaTThl ©Mip CaJITBIH KaJbINTAaCTBIPY HBICAHIAphl MEH OMIICTEPiH
MeHrepy Oonbim TaObuTanbl. JleHe TopOMeciHiH KapaThHUIBICTAHY-
FBUTBIMH HETi3ZepiMEH  TaHBICY, 3aMaHayu CayBIKTHIPY)|
TEXHOJIOTHSUIApBIH, JEHE IIBIHBIKTBIPY JKOHE CHOPTIEH ©3iHIK|
AHATBICYIBIH HET13T1 onicTeMenepin MeHrepy. COHBIMEH KaTap Kypc
QsCBIHA CTYACHT CIIOPTTHIH OapibIK Typiiepi OOHBIHINIA TOPENILTK|
epexesiepiH MEHTepei.

IAKITapaTTHIK-KOMMYHHUKAIIASIIBIK
TEXHOJIOTHsIIAp (aFBUIIIBIH TiTIH/IE)

IMoHAi OKBITYABIH MIHIETI aKMapaTThIK TPOIECTEpP Typasbl, >KaHA|
AKMapaTThlK TexHojorusuiap, JEM ikeprimikTi jkxoHe >kahaHIBIK
PKeJTiIepi, aKmapaTTel KOpFay SAicTepi Typasbl TEOPHSIIBIK OiTiM aiy;
MOTIHZIK peJakTopiap MEH KECTEeNiK Mporeccopiapbl MaimaanaHy|
MaFipIIaphIH - aly;  JepekTep 0a3achlH  JKOHE  KoJaHOalibl
OarapsiamMasap/iblH 9pPTYPIli CaHATTapblH Kypy OOJIbIN TaObLIA/IbL.

KazakcTaHHBIH Ka3ipri TapuXbl

Kypc Kazakcran aymarbiHIa exenri AdyipJieH OYTiHrl KyHre JeiiH
OpPBbIH aJlFaH TapuXW OKWFajapnbl, KyObUIbICTapabl, (akTinepai,
nmpouecrepni 3eprredai. IlonHiH OenimuepiHe MbIHamap Kipesai:

Kazakcran tapuxbiHa Kipicne; Typki [ana mmnepusicel; Kazakcran
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AyMarbIHIaFbl epTe (DeoJalIblK MEMIICKETTEP; MOHFOJI JKayJalm aiy|
keseHingeri Kazakcran (XIII .); XIV-XV  racelpiaapaarsl
OPTarachbIpibIK MEMJIEKETTEP. TOTATUTAPJIBIK JKyHe KarnailbIHIarbl
A3aMaTThIK TeKeTipec Ke3eHi; ¥Jubl OTaH COFBICHI KBUIAAPBIHIAFBI
KazakcTraH; ToyencCi3OIKTIH KalblTacy Ke3eHIHJeri jKoHe Kasipri
Ke3eraeri KazakcraH.

dunocodus dunocoduss CHIHU KOHE IIBIFAPMAIIBUIBIK OMIAY/bl, TYHUCTAHBIM 5
MEH MOJCHHETTI KaJIBINITACTHIPAAbl XOHE MaMBITalbl, OMIpIiH eH|
PKaJITIBI JKOHE 1presi Mocesenepi Typaisl OimiM Oepeni oHe olapra)
OPTYPJIi TEOPHUSUIBIK MPAKTHKAJIBIK MOCeIeaep i ey 9[iCHAMaChIH
oepeni. @mnocodus Kasipri onmeMAi Kepy KOKKHETiH KeHEeHWTesl,
A3aMaTTHIK IICH MMaTPHOTH3M/II KaJIBIITACTHIPAIb], ©3iH-631 Oaranayra,
amaM eMipiHIH KYHABUIBIFBIH TYCiHYTe BIKmanm etenmi. Onm mypeic
oiilayra JKOHE OpEKeT eTyre YHpeTemi, NPaKTHKAIbIK JKOHE
TAaHBIMIIBIK 1C-OPEKET JaFAbUIAPBIH JTaMBITAbl, ©3IMEH, KOFaMMEH,
CBHIPTKBI QJIEMMEH KeJiciMIe eMip Cypy JKoiJapbl MEH ToCUIAepiH
i37eyre xoHe Ta0yra KOMEKTECE .

OJIeyMETTIK-CasiCH Oiim Moayni[KypcTelH MakcaTbl: KOFaM Typalsbl TEOPUSUIBIK OUTIMII TyTac xKyite, 3
(eneymeTTaHy, casicaTTaHy) OHBIH ~ KYPBUIBIMJBIK  3JIEMEHTTEpi,  OJap/AblH  apachbIHJAFbl
OaiiaHpIcTap MEH KaTbIHACTAp, OJIAPIBIH JKYMBIC ICTEy JKOHE Jamy|
epeKIIeNniKTepi peTiHae KajbINTacThIpy, COHJAM-aK TEeXHHKAJbIK
[YHHBEPCHTET CTYACHTTEPIH CasCH QJICyMETTCHIIPY, Ka3ipri oIeMIiK
PKOHE OTaHHBIK CasCH oOiylap HeTi3iHIe >KOFaphl OUTIKTI MaMaH
IMasipiayblH CasiCH ACIEKTICiH KAMTAMAaChI3 €TY.

[Monxi urepyniH MiHAETTEpi: OICYMETTIK )KOHE CasiCH MOJICHHETTIH|
HETI3r1 KYHABUIBIKTAPBIH 3€PTTEY JKOHE OJIlapra JKeKe, KoCiOW KoHe
DKaJITIbl MOJICHHM JaMmyJia CYHeHyre IaiblH 0o0Jly; KOFAMHBIH JAamy
BaHIBUIBIKTAPBIH 3€PTTEY *OHE TYCIHY KOHE OChI OUTIMAI Kociou|
KBI3METTE KoJjlaHa Ouly; OJNEeyMETTIK XOHE CasCH Mocelelepi,
mporiecTep i xoHe T. 0. Tangai Oimy.

OJIEYMETTIK-CasiCh Oimim MoaymiOn  CTYAGHTTEpAI  agaM3aTThlH  MOJCHH  JKETICTIKTEpiMeH| 3
(MoneHueTTaHy, ICUXOJIOTHSL) TaHBICTBIPYFA, OJAPJBIH MOJCHUETTIH KAJBINTACYbl MEH JIaMYbIHBIH
Herisri ¢opmanapsl MeH aM0Oedar 3aHJIBUIBIKTapbIH TYCIHYIe JKOHE
mrepyre, ©3iH-e31 KETUIHIpY >oHE KociOMm ecy YVIIIH oJIeMIIiK
MOJICHHET KYHIBUIBIKTAPBIHBIH OapiblK OalibIFbIH 63 OeTiHIIe
TyciHyre JereH YMTBUIBICTaphl MEH JaFIbUIapblH  JIaMbITyFal
apHaiFaH. MojeHHeTTaHy Kypchl OapbIChIHAA CTYJEHT MOJICHHET|
TEOPHSCHIHBIH ~ JKaJIlbl ~ MaceJeNiepiH, JKEeTeKIl MOJCHUETTaHY)|
TYKBIPBIMIaMaJIapblH, MOACHHUETTI KaJbINTACTHIPY MEH TaMBITYIbIH
oMOe0an  3aHABUIBIKTApPBl ~ MEH  TETIKTepiH,  Ka3aKCTaHJIBIK
MOJICHHETTIH KAJBINTaCybl MEH JaMYBIHBIH HETI3r1  Tapuxu
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Ke3€HJIepiH, OHBIH MaHbI3/Ibl XKETICTIKTEPiH KapacThIPa/IbL.

KypcTbl OKy OapbIChIHAA CTYISHTTEpP IICUXOJIOTHUSUIBIK acIeKTiiep
[TYPFBICBIHAH ©3/IEPiHIH KociOM OaFbITTapblH KAIBINTACTHIPA OTHIPHII,
TEOpPHSUIBIK OLMiM, NPaKTHKANBIK JaFibulap MEH JaFabliapra He
0ot bl

Kanns! 6iniM OepeTiH moHAep MUK
Tangay KOMNoHeHTI

Cp10aiinac >KeMKOPJIBIKKa KapChl
MOIEHHUET HeTiznepi

Kypc 6inim anmymsuiapp! Ka3akcTaHbIK KOFAMHBIH QJICYMETTIK-
PKOHOMHKAIIBIK KaTbIHACTAPBIHBIH JKaKCAPYBIMEH, Chl0ainac
PKEMKOPJIBIK MiHE3-KYJIKBIHBIH IICHXOJIOTHSUIBIK €pEeKIIeIiKTepiMEH
raHbICTRIpaznpl. ChI0aiinac >KeMKOPIIBIKKA KapChl MOICHUETTI
KaJIbINTacTBIPYFa, TYPII aFrbIMIapAarsl chlOaiinac sKeMKOPIIBIK
OpeKeTTepi YIIiH )KayanKepIIiiKKe epeKIle Ha3ap aydapbliabl.

" Cpr0aiinac >keMKOPJIBIKKA KapChl MOACHHUET KOHE KYKBIK Herizmepi”
[OHIH 3epAeNey IiH MaKcaThl KOFAMBIK KOHE JKeKe KYKBIKTBIK
CaHaHbI apTTHIPY )KOHE CTYACHTTEPAIH MOJCHUETIH KOpFay, COHJIaii-
aK CchI0aiiac >KeMKOPJIBIKKa KapChl SJIEyMETTIK KYOBUIBIC peTiHAeri
011iM JKY#iecl MEH a3aMaTThIK YCTaHBIM TeTiKTepi OOJIbIN TaObLIaIbL.
KyTizeriH HoTHKeNep: KYHACTIKTI ToxKipuOeie ajaMrepiiik
CaHaHbIH KYH/IBUIBIKTAPBIH 1CKE achIpy jKOHE aJlaMIepILiIiK
HOpPMaJIapblH CaKTay; aJaMIrepIIlIiK )KoHe KYKBIKTBIK MOJICHHET
IMeHreiin apTThIpy OOMBIHINA KYMEIC iCTey; chibaiinac
PKEMKOPITBIKTBIH AJIJIBIH aJTyIbIH pyXaHH-aJaMIepIIUTIK TETIKTEPiH
KOJITaHy.

10

IKOHOMUKA JKOHE KOCITKEPIIiK Herizaepi

[ToH SKOHOMHKA MEH KOCIKEPITiK KhI3METTiH HETi3epiH FUIBIM MCH
KYKBIK TYPFBICBIHAH 3€PTTEH/Ii; epeKIIeNiKTepi, MPOOIeMaITbIK
PKaKTapbl )KOHE JAaMy IepCIIeKTHBaNaphl; KACIMKEPIIKTIH Ou3Hec-
KYPBUIBIMAPIbIH SKOHOMHUKAIIBIK )KOHE YHBIMAACTBIPYIIBLIBIK
KaTbIHACTAp JKYHeci peTiHaeri ToKipnOeci MeH MPAKTUKACHI,
KOCIMKEpIIep 1iH MHHOBAIMSIIBIK CE3IMTaNIIBIKKA JAWBIHABIFBI. [1oH
KOCITKEPIIiK KbI3METTiH Ma3MYHBIH, MaHCaIl Ke3eHAEPiH,
KOCITKepIIepAiH OUTIKTINITiH, KY3BIPETTIIr MEH XKayanKepIIiIiriy,
Or3HEeC-UIesIIapAbIH TEOPHSIIBIK JKOHE PaKTUKAIBIK OM3HeC-
pKOCTIapJIaybl MEH YKOHOMHKAJIBIK CapanTaMachlH, COHal-aK
MHHOBALIMSUTBIK 1aMy, KaHa TEXHOJIOTHSUIAp MEH TEXHOJIOTUSUIBIK
LIemiMAepIiH 1aMy ToyeKeIJIepiH TaJLaay bl alnajpl.

11

FbuTBIME 3epTTEY 9/1iCTEepiHiH Heriznepi

[ToHHIH MaKcaThl FBIIIBIMH 3€PTTEY SAICTEPiHIH Heri3epi-0inim
QITYIIBLIAPABIH FBUTBIME TaHBIM 9J[ICHAMACHI CaJlaChIHIAFbI
IMarIpUTapBl MCH JaFIbUIapbIH Konaay. [ToHHIH KbIcKama
cunaTTaMackl. FeIIbIMU TAaHBIMHBIH 9J[iICHAMAIIBIK HETi3/1epi.
FpIIBIMHU 611iM YFBIMBIL. TEOPHSUTHIK JKOHE IMITUPUKAIBIK 3€PTTEY
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onictepi. FputbiMu 3epTTey OarbIThIH TaHay. FeutbiMu-3epTTey
PKYMBICBIHBIH Ke3€Hepi. 3epTTey TaKbIPbIObI )KOHE OHBIH ©3CKTiJIiri.
OKCHEPUMEHTTIH XKIKTeIyi, Typiepi )KoHe MiHJeTTepi.
OKCIEPUMEHTTIK 3ePTTEYNEPi METPOJIOTHSIIBIK KAMTAaMAaChI3 €TY.
EcenTey sxcriepuMeHTi. DKCIEPUMEHT HATHIKEJIEpiH OHICY /icTepi.
3epTTey HoTHXKENepiH pacimey. FrubIMu-3epTTey KYMBICHIHBIH

[rycaykecepi.

12 Dkomnorus >xoHe TipmITK Kayincizmiri  |[[IoH 9KONOTHAHBIH FRUTBIM PETiHIET] MiHACTTEPiH, YKOJIOTHSIIBIK 5
TEpMUHICP/1i, SKOHOMUKAIIBIK IaMy 3aH/IbUIBIKTAPBIH )KOHE eHOCK
PKaFalbIHIAFEl KayINCi3MiK aceKTiIepin 3eprreini. Kopmaran
OpTaHBI OaKbIIay JKOHE OHBIH KayYIICi3iri calackHIarsl OacKapy.
IATMOCdepaIbIK ayaHbIH, Kep YCTi, ®Kep aCThbl CYJIAPbIHBIH, KEPAIH
lmacTany Ke3/epi )oHE IKOJIOTHSUIBIK MPOOIIeMAaTap bl My
PKOJIZIAPBI; TeXHOC(epatarsl TipIIUIIK 9peKeTiHIH Kayinci3airi;
TaOKFH JKOHE TEXHOTCHIIK CUITATTAFbI YKaFIaliIapIblH TYbIHIAYbI

Heri3ri monaep uukii
KOO xkoMnoHeHTiI

13 Matemaruxka | Kypc »orapbl MaTeMaTHKaHbIH HET13r1 YFbIMIapbIH )KHE OHBIH 5 A\
KOJIIAaHBUTYBIH 3epTTeyre apHainFaH. biTipyiui kadenpanap oKbITaTbIH
OapIIbIK JKaNbI O11iM OEpeTiH MHKEHEPIIiK )KOHE apHaKbl HOHAEPI
0Ky Ke3iH/e KOJIaHBUIAThIH ITOHAEPAIH HeTi3ri epexenepi. KypcTeig
OeiMIepiHe CHI3BIKTHIK alredpa KoHe aHATNTUKAJIBIK TCOPHS
hIIEMEHTTepi, TalIayFa Kipicie, Oip xoHe OipHemIe
MpoueaypanapabiH GyHKIUAIapbH U hepeHIHAIIbI €CenTey
Kipemi. Macenenep, *KYHemiK menrimMaepIiy 9IicTepi, TCopHs,
MeXaHuKa, pr3uKa MoceIeNIepiH NIy YIIiH BEKTOPJIBIK eCeNTeyIi
KOJIZIaHy KapacThIpbiiaasl. JKa3bIKThIKTAFbI )KOHE KEHICTIKTET]
AHATMTHKAJIBIK TeOMETpUs, O1p allHBIMAJIBIHBIH (DYHKIHUSIAPbIH

Imud depeHImanapl ecenTey, TYbIHIBI XKoHe nuddepeHuaniap,
MiHE3-KYJIBIK (YHKIMSIIAPBIH 3€PTTeY, TPAJUEHT NEeH TPAIUEHT
OOMBIHINIA TYBIHABI, OipHEIIe KpuTepuiinepaiH GyHKINUICHIHBIH
PKCTPEMYMBI.

14 Maremaruka I1 IMon Matematuka | sxanracel 60sbIn Ta0bIIaABI. KypcThiH 5 \%
Oenimuepinze Oip aliHBIMaBI JkoHe OipHee QyHKIUsIIapAbIH
(YHKIMSIAPBIH, KaTap TEOPUSICHIH HHTETPANIBI €CeNTey Kipei.
IAHBIKTaJIMaFaH MHTETPaJIAAp, OJIap.IbIH KACHETTEP] XKHE 0JIapbl
ecenTey oaicTepi. benrini 6ip nHTErpanap *oHe oJapAbIH
KosmaHbutybl. Jlypeic emec unrerpangap. CaHIbIK KaTapiap
TEOPHSICHI, KaTapilap bl aHBIKTay TEOPHUSCHI, OaKblIay JKoOHE
MakopeH Karapiapsl, KaTapiaapAbl lIaMaMeH ecenTeyiepre
KOJITaHy.
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15 (dusuka Kypc knmaccukanbIK skoHe Ka3ipri (PM3MKaHbIH Heri3ri pU3NKaibIK 5 A\
KyOBLIBICTAphl MEH 3aH/IBUIBIKTAPBIH 3ePTTEii; PU3NKAIBIK 3epTTEeY
onicTepi; GU3MKA PETIHIETI acep, TEXHUKAHBI IaMBITY FHUIBIMBI;
(bu3MKaHbIH OacKa FRIIBIMIApMEH OailIaHbICHI )KOHE OHBIH
MaMaH/IBIKTBIH FBIIBIMU-TEXHUKAIIBIK MACeJeNIepiH IIenIyieri peJti.
Kypc keneci OeniMaepre coiikec Keeli: MeXaHUKa, MEXaHUKAJIBIK
rapMOHHKAJIBIK TOJKBIHAAP, MOJICKYIaJIbIK KHHETHKAJIBIK TEOPHUS
MeH TepMoaHaAMUKa Heri3lepi, 3JIeKTPOCTAaTHKA, TYPAKTHI TOK,
BIIEKTPOTHETH3M, T€OMETPHUSIIBIK ONTHKA, )KAPBIKTHIH TOIKBIHIBIK
KacHEeTTepi, JKBLUTY COyJIeNIeHY 3aHAaphl, GoTodPQeKT.

16 MmxeHepmik ~ XOHE  KOMIBIOTEPIKIIoH KOMITBIOTEPIIiK rpadUKaHbl KOJIIaHa OTHIPHII, OOBEKTLIEepIi 5 A\
rpaduka OeliHeNey 9miCTepiH )KOHE CHI3YIBIH JKaJIIbl epeKeNIePiH 3epTTeyTre
OarpITTaNFaH; rpaduKaIbIK HHTEpQEiici 6ap KOCHIMIIaTapabl
o3ipJIey/IiH HeTi3ri TYXKbIpbIMIaMaliapbl MEH r€OMETPHUSIIBIK
iemimMaepi MeH aicremMenepin 3eprrey; 2D xone 3D Moaenbaey
OMICTEpiH KOJJIaHa OTBIPHII, ChI30anapabl a3ipiey YIIiH rpaduKaibik
pKy#iesepli KoJiJlaHy Jar/AblIapbiH 0ackapajbl.

17 DKanmbl xumust IMaxkcaThl: JKaJIbl XUMUSHBIH ipreiii Mocenenepi OoMbIHIIa OimiMIi 5 A\
PKOHE OJIap bl KOCIOM KBI3METTE KOJIIaHy JaFIbLIapbIH MEHICPIeH.
TopTinTiK ©HAIPICTIH HETI3ePiH JKOKKA IIBIFapaThIH 3aHIaPIbIH,
TEOPHSUIBIK EPeXKeep MEH TYKbIPHIMIAPBIH KbICKAIA MA3MYHbI;
/1.11. MeHieneeB 3aHbIHBIH MEP3iM/Ii SJIEMEHTTEPIHE KIHE
BaTTap/bIH KYPUIBIMBI Typajibl 3aMaHayH HJesIapFa Heri3aelreH
KOpIIaFaH OPTAHBIH KACHETTEPl MEH MIEKTEYJIEPi; TEPMOXUMHUSLIBIK
IMMHAMUKA MEH KHHETHKA HETi31Iepi; epiTiHAIepAeTi mpouecTep;
KypJIeJ1i KOCBUIBICTApbIH KYPBUIBIMBI.

18 |[Ou3MKaIBIK XUMHUS Du3MKAIBIK XUMHUSL KYPCBI CTYACHTTEPIH NPOLecTep i (hu3nka- 5
XMMHUSIIBIK MOHIH )KOHE KEIICH Tl OHIIPICTIK-TEXHOIOT HsIBIK
KBI3METTET1 (PU3UKAIIBIK XUMUSHBIH HET13T1 3aHIBUIBIKTAPBIH TYCIHY
KaOiTeTiH KaJbpInTacTRIpyFa MyMKiHIIK Oepeni. OKy npouecinae
CTYACHT TepMOANHAMHUKA 3aHBIIBIKTAPbIH; TeHICYICPAl HEeTi3Ti
XMMUSUTBIK TEPMOIUHAMHUKAHBI; KOIT KOMIIOHEHTTI KOMHOHEHTTEpIeT]
TepMOJMHAMUKAIIBIK CUIIATTAy XoHe (Da3abIK Tere-TeHIiK
oNICTEpiH; epiTIHAIIEepAiH KACUETTEPiH; JIEKTPOXUMHUS HET13/1epiH;
IXMMHSUITBIK KUHETHKA MeH KaTanus e HeTi3ri yFeIMIaphIH,
[TeopHsIapbl MEH 3aH/IBUIBIKTAPBIH 3€PTTEH .

19 [TexHOJOTHSITBIK MUHEPAJIOTHSI IMuHepaJloTusl TypaJibl KAkl aKmapat. Tadurarta MUHEpaIIap/IbIH| 4
maiina  Oomysl.  Kpucrtammap — Typaiel  HETi3ri  TYCIHIKTEp.
MuHepanaapIslH KacueTTepi jKoHe oapiblH Kikrelyl. Meranaap
ATy YIIH 9pTYpJi MUHEPAJIIbl IMHKI3aTThl OHAEYAe KOJIAaHBIIATHIH
MHHEpaIIapIbIH KacueTTepi 3epTrenmi. [laiimaner kazbamap MeH KeH|
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OpBIHAAPHI Typaisl TyciHik. Kasakcran PecnyOnukaceiabiy [laiinans
Ka30anap KeH OpBIHAAPHI.

20

[Maiinaner ka30amapabl OalibITy Heri3aepi

MuHepanapl IUKI3aTThl OalbITYFa AalblHIAY HpoLEcTepi, OJapiibl
PKYy3ere achlpyJa KOJJIAHBUIATHIH HETi3rl 3aHJBUIBIKTAp, (PU3UKAIIBIK
bKoHEe (M3MKa-XUMMSUIBIK KacHETTepAiH KOHTPAcCThIHA HETI3AeNreH
MUHEpaipl 06y IpolecTepi, OChl MPOLECTEP/IiH HETi3iHe albIHFaH
(u3MKa MEH XMMHMS 3aHJapbl, KaTThl Maiiianbl Ka30anapapl OalbITy|
TeXHOJIOTUSUIAPBIHAA JKY3ere achIpbUIATBIH KOCAJIKBl IIpOLECTep,
MUHEpaIIsl OHIEYy TEXHOJOTHSUIAPBIHBIH OpTYPJi Ke3eHIepiHue
KOJIIAHBUIATBIH ~ alMapaTTapAblH KOHCTPYKUMSIAPHl IIUKi3aTTEHL,
MIAffBIHABL  CyJTapibl Ta3apTy >koHe OaillbITy (abpHKalapbIHbIH
KaJABIKTAPBIH KOHMallay TEXHOJIOTHSCHIH, OHAIPUIETIH ©HIMHIH|
canachlH OaKpUIayapl, OalBITYFa 3epTTCY Al KAMTHIBL.

21

Ken pmalielHmay  mpomecTepi  JKoHE
bKaOIBIKTap

Kapa joHe TyCTi METaJll KeHIepiH AaibIHIay, CHPEK METAJ/IbI JKOHE
KypaMbIHIa aIThIHBI 0Oap INMKI3aTThl, COHIAH-aK KEeHII eMec
[IMKI3aTThI, KYPBUIBIC MaTCpHUAIIAPbIH KaiiTa OHICY MPOIECTEePiHIC
koHe Kaszakcran PecryOiMKachl XasblK IIapyalllbLIBIFBIHBIH 0ackal
Ima cajamapblHIa KEHIHCH KOJJaHBLIaAel. byl KypcTra KeH]
malbIHIAy ~ MEH  OalbITYIbIH  TEXHOJOTHSUIBIK  IPOIECTEpi,
KOJIZIAHBLIATHIH Ka0ABIKTHIH KOHCTPYKIIUSACHI, HETI3T1 KOHE KOCAJIKBI
PKaOJBIKTBl €CeNTey >KOHE TaHAay oJlicTepi, YCaKTay-yHTaKTay|
bKaOIBIFBIH Maiilaany ersKel-Ter ke 3epaeiieHe .

22

["paBUTAIUSITBIK OAHBITY omicTepi

Byn  KypcTa  erKeH-TerKeWni — 3epTTeneii:  IPaBUTALMSIBIK
OailbITyZIBIH ~ TEOPWSUIBIK  HETi3Jepi;  TUIPABIMKAIBIK  JKOHE
[THEBMATHKAIBIK OKIKTEYy IPOLECTEpl JKOHE ammaparTap; ayblp,
opTanapia OaibITy; TYHABIPY apKbUIBI OalbITy; Kenbey Oerkeime
AFbINl JKaTKaH Cy aFblHbIHAA OaibiTy; IHEBMATHUKAJIBIK OaibITy;
KEeHAEP/Ii KYY.

23

DKanmsl MmeTantyprus

[o¥prH MEH TeMip eHIIpici: IMHWKI MaTepuaufap >KOHE OJapibl
maifpranay; JloMHa memnriHiH KOHCTPYKIUACH; JJoMHa mporieci; JOMHa|
MernriHe KbI3MET KOPCETETiH ydacKeJep/IiH *KaOIbIFbl MEH JKYMBICHI,
ITOMHa MEINTEePiHIH >KYMBIC KOPCETKIITepi; EHTi3iireH (KOKCCHI3)
reMip anmy Tocuiaepi. bomat ewmipici: 6omar OanKbITY ©HIIPICIHIH]
bKaJIIel Herizzepi; 6onarTel KoHBepTepitik eHnipy; 6omartel MapTeH
eHAipici; bomaTTe! anekTp nenrrepinae OaIKbITY; OONATTHI KyiMaap
MeH Kyto; BosaTTel y3IiKCi3 Kyro; *KOFapbl camaibl OoyiaT axyablH
BaMaHayn TEXHOJOTHsUIapbl; BoyaTThl MEmTeH THIC ©HJEY; IIOWBIH
MeH OO0JaTThl INEIUTEH TBHIC OHJCYAIH KEMICH/I TEXHOJIOTHSIIapHhI;
lY341KCi3 JKYMBIC ICTEHTIH arperarrapiarbl 00yaT eHJIIpICi; OaNKbITY|
mporectepi. TycTi MeTanmap eHIipici: MBIC METALTypPTHsICHl; HUKEITh

METAJUTYPTHSICHI, ATIOMUHUI METaJUTypIrHACHL, 6acKa TYCTI MeTajaap
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ay.

24 Metautyprusuislk poriectep Teopusichl[Iupo -, THAPO-KoHE AIEKTPOMETAILTYPIASIIBIK ITPOLIECTEP TEOPUSICHI: 5
I [peaKkUUsIapAbIH  HETi3rl  3aHJBUIBIKTApbl, KHHETHKAChl  JKOHE
TepMOJMHAMHUKACHI, COHJAl-aK MEeTaJUTyprusUIBIK OaJKbIMaap/IbIH|
kacuerTepl. CyHbIITYy, KalWTa KpHCTaJUIM3alMs, JUCTHILIALUS,
peKTU(UKaNUs, epiTy, SKCTPaKuus, HOH ajMacy, LEMEHTTEY >KoHe
epITIHIIepAeH MeTanaap MEH OKCHATEpAl TazgapMeH TyYHABIPY
PKOHE T. 0. CHSKTBI IPOLIECTEp CHIATTAJFAH.

25 [MeTamryprusiiblK IpoLecTep TeopHschMeTangapabl Ta3apTyAblH JIUKBAIMSIBIK ONICTEPIHIH TEOPHSCHL, 5
I Oynany, cyOnuManus, KOHICHCANs XKOHE CyONnManus MmporecTepi,
OKCHITI JKOHE CcynmbhUATI OamKpIMaIapabIH KacueTTepi,
MertangapaslH,  KOMIPTEKTiH  TOTBIFY  JKOHE  OKCHATEPiH
[TOTBIKCBHI3JAHY TPOLIECTEPIHIH TEPMOIUHAMHUKACHI MEH KHWHETHUKACHI,
cynpduaTepai eHaeyniH (U3NKa-XUMUUIBIK Heriznepi. Illaiimanay,
PKCTPAKIUs JKOHE COPOIMs MPOIECTEPiHIH TEPMOIUHAMUKACHI MCH|
KMHETHUKACHI.

26 |AybIp TYCTi MeTanaap MeTaulyprusicbl  |[MbIC, ~ HUKeNb,  KOPFAaChlH  JKOHE  MBIPBII  OHJIPICIHIH 5
METaLTYPrHsIIBIK MPOLECTEPIHIH TEXHOJOTHSIBIK JKOHE TEOPHSIIBIK
Herizmepi. byn  Meramgap MeH  OJapAbIH  KOCHUIBICTAPBIHBIH
KacHeTTepi, IIMKI3aTThl METAJUIyPrUsUIBIK OHAEYre JalblHjaay.
[MUpOMETATYPTHSsIIBIK ~ JKOHE  THAPOMETAJUTYPIHSUIBIK  OHJACY
Tocimmepi: Ky#Wmipy, OalKbITy, KOHBEpTHpJCY, OTIICH Ta3apTy,
clITiey, epiTiHAimepAi Tasanay, »dJEKTPOJHM3 JKOHE  OJIapIIbl
anmapaTypaiblk peciMaey. Merauyprusaia ayslp TYCTI METalngap/bl
MmaiianaHyIelH KYPACIUIriH apTTRIPY YIIIH ©HEPKACIll eHIMIEpiH|
KaiiTa eHAey Tocluepi KaHe jKaHa TeXHOJIOTUsIap.

27 |Acbin MeTaIap METaJuTyprHsIChI IACBUT MeTaigap MEH OJIap/blH KOCBUIBICTAPBIHBIH KacHETTepi MeH| 5
KonaHbuTy cainachl. llIukizar ke3zepl koHE achll MeTalLAap.bl
(anTeIH MeH KyMic) eHAmipydiH gamy Tapuxel. KeH Typraepi,
MUHEpanap, MIMKI3aTThl METALTYPrUsUIBIK OHIeyre OaubITy KoHe
ImaibrHnay. BadbIprel JkoHE MIamBUTFaH KEHAEPAIH MHHEPaJIapbhiH|
amry (BLABIpAY) YKOHE ONapJaH achll METaJIapasl ady MPOIECTEePiHiH
TEOPMSUTBIK ~ HETi3epi MeH MpaKTHKAachl. ACBUI  MeTangapibl
apdunaknay. Herisri mpoumectepai ammaparypalblk — peciMaey.
MeTamryprust eHAIpICiHIH OHEPKICIN OHIMCpi MEH KaJIbIKTaphIHAH|
acbUl MeTalJapiabl iecrie ay Tacinaepi. AcCbUI  MeTajuap,
METaTYprUsCHIH/IAF bl )KaHa TeXHOJIOTHsIIap.

28 MeTamnyprusiiblK KbUTY TEXHUKACHI MeTamuTyprusiiblK KbUIYy TEXHHKACHIHIA KOJIJIAHBUIATHIH HETI3r] 5
OOMBIHINA 3CPTXAHANBIK JKOHE TepMOAMHAMUKAIIBIK MMapaMeTpIIep jKOHE TePMOJINHAMHUKAHBIH HET13T]
MHYKEHEPJIIK MPAKTHKYM saHmapel. JKbeuty amMmacy moHi MeH MiHAeTTepi. KOHBEKTHBTI XKBLTY)|

anvacy (keury Oepy). Konsekmus ecenreynepi. JKpury ©TKi3TIMITIK.
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DKbLTy ©TKI3TIINTIKTIH HEri3ri 3aHpl. CTaMOHAPIIBIK PEKUMIIC KBLTY|
OTKI3MIITIK apKbUIBl XKbUTy Oepy. JKbIIy OTKI3TILITIK ecenTeyliepi.
Kypaeni >KbUTy amMacyAbl MOJICNBIACY JKOHE JKCIEPHUMEHTTIK
seprrey. JKbUIy TeHepamusachl. Pamuanusiblk KbBUIy —aiMacy,
ecenreyiep. OTBIHHBIH  XUMHSJIBIK ~ OHEPTHSCHI  MEH  3JIEKTP
PHEPTHSCHI €CCOIHEH JKbUTY TeHepanusachl. OTBIHHBIH TEXHHUKAIBIK]
ranmayel. IlemTepmin okikTemyi. Herisri mem  KaOABIKTapHl,
MeTaTyprusiblK nemtepain 3D aTmactapblHAaFbl IPAKTHKYM.

29 MeTamryprusiblK — ypaictepaiH  KbUTYPKYMBIC JEHECiHIH JKOHE OHBIH HETi3rl mapaMeTpiiepiHiH HeTisri 4
PHEPTreTUKACHI TYCiHIKTepi MEH aHBIKTaMalapbl, TEPMOIMHAMHUKAHBIH ipredi
BaHIBUIBIKTAPbIH, TepMOIUHAMUKAIIBIK npouecTepi,

TepMOJMHAMUKAHBIH IU(QepeHINanIbpIK TeHACYNepiH, ra3fap MeH
OynapAblH IIBIFYBl MEH APOCCENbiH Tangay. JKbUTyIbIH >KYMBICKA
@3apa aifHallybl, )KbUIY JKOHE CaJKbIHIATy MEXaHU3MIEPIHJe Ky3ere
ACBHIPBUIATHIH JKBITY, MEXAHUKAJBIK JKOHE XHUMMSUIBIK MpOIecTep
apacelHAarel  OadmaHbic. OTBIH MEH DJJEKTP SHEPIHUACHIHBIH
XMMUSUTBIK 9HEPrUsiChIHA OallJIaHBICTBI KbUTYy TeHepaluschl. JKbuty
aJIMacy TEOpPHSICHIHBIH HET3Ti epesxenepi.

30 Merayuryprusuibik utkeHepusi['a3 (¢azachblHBIH KypaMbl MeH Kacuertepi. MeTauryprusuibik| 5
(aFBUTIIBIH TLTIHIE) NpOLECTEPAIH TEPMOJMHAMMKACH. XHUMUSIIBIK KOCBUIBICTap/IbIH
ImrcconManus XoHe OepikTik Teopusachl. OKCHATI XOHE MeTal]
OanKbIMaJIapblHBIH KYPBUIBIMBI MEH KacheTTepi. MeTamn JKoHe
OKCHITI (ha3amapIblH e3apa opekerrecy Herizgepi. [Ipomectepmin
knHeTuKachl. LMKi3aTTBl METAUTYprUsJbIK HpOLECcKe TalbIHAAY.
MeTtannapasie kiktenyi. Kapa merammap meramryprusicel. Lloiiery|
MeH  Oomar  eHpipici.  Tycti  Mmeramgap — MeTaUTyprHsChI.

I'unpomeramryprus. IIupomeramnyprus. MeTanryprusuiblK
ecenreyJsuep
Ba3ajbIk moHAep MUK TaHaay
KOMIIOHEHTI
31 bonar OanKpITY nporiectepiniHboIaT GaNKpITY OHIIPICiH JaMBITY MepCleKTUBAIAPEL. boiat yFeIMEl, 5
TEOPHSICHI MEH TEXHOJIOTHSICHI 00TaTTHIH MAaKCaThl, Carackl, KypaMbl, KalbIITapIarbl MiHE3-KYJIKEI,

eHIIpic oxici OobrHma XikTenyi. bomaTtTapapl Tag6anay. OHAipicTiH
DKaJIITBI cxeMachl. bonatTsl Tazanay smicrepi, apTHIKIIBUIBIKTAphl MEH
kemininikrepi. JlernpiaenreH Gonarrapabl OAIKBITY €peKIIeNiKTepi.
UlernpiieHreH aneMeHTTepAiH 00maTThIH KacueTTepine acepi. TikeneH
monmHr. BonaT-koHBepTepiik eHIIpiCiH mambITy. Y3aikci3 Ooiat
0anKpITy arperarrapbiizia 0osar eHIpy.

32 [¥HTaKThl METaJUTyprus 'YHTAKTBl ~MaTepHaigapAbl aly OAICTepiH IKIiKTey. YHTaKThl 5
MaTepHaliapabl  alyJblH ~ MEXaHMKaNblK  oficTepi.  YHTaKThI
MeTaJUlyprusa  KOJIIAHBUIATBIH  pepyKTopiap. Mertangapabpiy
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XUMISUTBIK ~ KOCBUIBICTAPBIH ~ KJINBIHA ~ KENTIpYy  SJicTepiMeH
\YHTAKTapapl — alny.  XHMMSUIBIK ~ KOCBUIBICTApJbl  JKOFapsbl
TemMIepaTypaja KaJlblHa KeNTIpy SJICIMEH YHTAaKThl MeTajgapbl
iy MbIcanaapbl. EpiTiHminepaeH YHTakTbl KaJlbIHA  KEJTipy|
MaTepHaJLIapbIH aly.

33

Maraurri
onicTepi

KOHE  apHalibl  OalbITy|

MuHnepanaapabiH MAarHUTTIK KacueTTepi, MAarHuTTIK
cermapaTopiaplblH ~MarHUTTIK  ©piCTep TEOpHAChl. MarHuTTiK
cermapaTopiapAbIH KikTeryi. Omapmarbl MHUHEpAIIbl OeJImeKTepIiH|
KYPBUIBICHI JKOHE KO3FaJIBIC IMHAMHUKAchl. MarHuTTi cemaparopiap
MEH KOCAJKBl ammapaTTapAbl KojnaHy Taxipubeci. baifbityra
KEJIMEHTIH MHHEpalIpl INHKi3aTTaH >KacaHAbl KOHLEHTpATTap aiy.
MuHepanapl IIUKI3aTTBl OHIACYAIH apanac mporectepi (OaibITy|
mpolecTepi MEH METALTYPIUSUIBIK OIepalMsulapAbly  yilaecimi),
KOHIUIUSITBIK €MeC KOHIICHTPATTap bl XKETUIIIPY.

34

Kapa koHEe TYCTI METaJLUTyprUSHBIH]
TEXHOTCHII JKOHE KalTallaMa MIHKi3aThIH]
METaJLLy prHUsUIbIK Kaiita eHJIeyTe
Z[aﬁblHZ[ay TCOPUACHI MCH TCXHOJIOTUACHI

MeTaJuTyprusuiblK, ~ KOCIMOpBIHAAP — YIIIH  TEXHOTEHMAIK  INHUKi3aT|
[pETiH/Ie MEeTayul CHIHBIKTapbl. MeTal ChIHBIKTApBIH KalTa eHJEY|
Ke3iHJe MaTepuaj/blK JXOHE OSHEPTUsHBI YHemuey. Mertamnyprus
KOCIMOPBIHAAPbIHIA KOJJAHBUIATEIH Kapa JKOHE TYCTI MeTaigap/bl
MalplHAay TEXHOJOTHsUIApbl. DJEMEHTTep Typasbl TYCIHIK
"Baranttap”. OmapaplH Kapa MeTalaap/aH jkacajifaH OHIM CanachiHa|
PKOHE METAJLTYPTHsUIBIK TEXHOJIOTHsUIapFa acepi. MeTauryprusuibiK|
KOCIMOPBIHAAPABIH TEXHOJNOTHSUIBIK IMKIIHACTI ''BaraHTTapabIH'|
aifHaTBIMBI. MeTamyprusuIbIK MIMKi3aTTa '"BaraHTTapIbsiH" OONYBIH|
eckepetin EO, AKII sxone JXKamoHHUSHBIH 3aMaHayd CTaHIAPTTAPHI.
TexHorenni 3Hepropecypcrapasl maibsiHmay. [Tractmaccamap, KTK|
naiilanaHblIFaH  Maillap  JKoHe  karapmaitiap. Meramnyprus
OHAIPICIHAE TEXHOTEHMAIK OSHEPIusi PecypCTapblH AKOJIOTHSUIBIK
Kayinci3 naiiganany aicTepi.

35

MeTaryprusiarsl
HEeTi37ep

JKCIIEPUMEHTTIK

MeTammyprusiiblK, SKCIIEPUMEHT TEXHHKACHI cajachiHAa OimiMm, OUTiK
PKOHE JaFAbUIapAbl KaJBIITACTRIPY KOHE OJapAbl KociOMm KhI3METTe
Kongany. KypcTelH MiHAETTEpi: "MEeTaTyprusIblK 3epTXaHa’ Kypchl
OOMBIHIIIA HETi3r1 TEOPHSUIBIK OuliMai Oepy; MeTauTyprHSJIBIK|
PKCIIEPUMEHTTI KY3ere acblpy OOMBIHIIA TUNTIK €CeNTep/i IIemyre
lYHpeTy; CTyA€HTTepAiH METAILTYPI HsUIBIK ITPOIIECTEP MEH JKyHenepai
BepTTey 3epTXaHachlHAa IPAaKTHKAJBIK O KYMBIC JIaFbUIAPhIH
KaJIBINTacThIPY.

36

[MKB-¥bI iroTanMsIBIK peareHTTep

Kasipri ky#ingeri GpuotaunsHbIH Heri3ri Teopusuiapbl. OaoTanusuibK
[peareHTTepIiH ocepiH JKoHE (QIoTalus MPOLECIHIH MEXaHU3MIH
BepTTey OMiCTepi, COHMAN-aK HOTIDKENEPII OHACY erKeH-TerKeilni
cunaTTanFaH. TycTi JkoHE ijJecrme CHpeK MeTannap KeHAepiH
(bnoranusmay  KesiHae  GIIOTAIMSUIBIK — PEareHTTeplli  KOJIJaHy
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TEOpHsCHl ~ MEH  NpaKTHKAaCBIHBIH  Herizjgepl  OasHayFaH.
PeakTHBTEpAIH KYpBUIBIMBI MEH Kypambl, @OH3MKaNbIK >XoHE
XMMUSUTBIK KACHETTEPi CUIIATTaJIFaH.

37 |ApHaiibl 3JIEKTpOMETAILTYPTUs TeopusutbIK KoHE KONIaHOAJBI 3JIEKTPOXUMUSHBIH HETIi3r1 3aHaapsbl. 5
Cynbl  KoHe OanKpITBUIFAaH opramapiaa TycTi  MeTangaplsl
PIeKTPOGUHACYIIH JKOHE SJICKTPICHAIPYIIH, OYHbIMIap/bslH OeTiH|
rajJbBaHUKAJbIK >KaOyIbIH, COHAAN-aK »dJIEKTPOJIM3 IKaFIalbIHIA
MeTaJUl YHTaKTapbIH AJIyIbIH TEXHOJIOTHSUIBIK HETi3aepi.

38 [Koppo3swus xoHe MeTangapIasl Kopray Koppo3usmbIK mporecTepIiy Kikreayi. Merangapaarsl TUICHKaap. 5
KopraHnsic TUICHKaJIaPBIHIAF bl b dy3ust MEXaHH3MI.
DJIEKTPOXUMUSIIBIK KOPPO3HA. DJEKTP XHMHSUIIBIK KOPPO3USHBIH|
TepMOIUKHAMUKACHL. EKiHIII mporecTep >XoHE 3ICKTPOXUMHUSIIBIK
eHiMzaep. Kopray omicTepiHiH KikTemyi. XUMHUASIBIK jKOHE SIEKTPIIIK|
XHMHSUTBIK KOPPO3HSIaH KOPFay 9IicTepi.

39 [[Iporecchl 1 anmapatsl Kypcra mporectep i TeOpHsUTBIK HETi31epi KapacThIPbUIAIBI, THITIK 5
00OraTUTENBEHOTO IPOU3BOCTBA annapaTTap/blH KOHCTPYKLUSIAPBI JKOHE ONapbl ecentey djicrepi
CUIIATTaJIFaH,  amnmaparrapra  KbI3MET  KepceTy  Macelenepi
KaMTBUIFaH.
40 Merajutyprusiassl aBToreHik/[yCcTi MeTanmap IIMKI3aThlH OHJEYAIH Ka3ipri 3aMaHFbl aBTOTCHIIK| 5
MporecTep OpPOIECTePIHIH ~ TEOPHSICBI MEH  IMPAKTHKACBIHBIH  MAcelelepi

(KUBLQJT, ITKB, Oyrokymny - Oy, QSL, Ausmelt, Isasmelt sxone
.0.). OHIIpIiCTIH TEXHOJOTISUIBIK CXeMallapbl, METaJLTypTHSUIIBIK
arperatTapiblH ~ KOHCTPYKIHMSUIAPhl ~ MEH  KYMBIC  IPHUHIIHIIL,
MPOIeCTEP IiH HETi3Ti TeXHUKAIBIK-YKOHOMUKAIBIK KOPCETKIIITEPI.

41 KoMITO3HIHIIBIK MarepuangapKOMIOSHIUSAIBIK ~ MaTepHalgapbl  aHBIKTAy JKOHE  IKIKTey. 6
TEXHOJIOTHSICHI KOMIO3HIUSIIBIK MaTepHaIIap MEXaHHUKACHIHBIH HETi3r1 TYCiHIKTepi:
CepIIMALTIK MOIyJi, OEpiKTiK, OY3bUTy, XUMUSIIBIK, JKBLTYy JXOHE
MEXaHHMKAJIBIK ~ TYPaKTHUIBIK. KOMIOMIMSUIBIK — MaTepuaiaap.isl
OH/IpYAE KOJJIAHBUIATBIH KOMIOHEHTTEP: MATPULAJIBIK JKOHE
apMaTypasbIK MaTepHaIgap KoHe ONapabl aly.

42 [TKB-FbI KOCAIKBI AP YaIIbLIBIK, IMoHge cychI3maHy MoHE IIaH TYTY MPOLECTEPiHIH TEOPHUSIIBIK| 6
Heri3aepi, kyprary, LleaTpudyranay, KoronaTy, cy3y, KeNTipy >KoHE
aH TYTY YIIiH MaiaTaHbUIAThIH anmnapaTTapIblH KYPhUIBIMBI MEH
PKYMBIC ~ ICTE€y  NPHUHIMIN  OKBITBUIAABI.  Heri3ri  KeMekiri
PKaOIIBIKTApBl JKOHE CYCBI3JAHIBIPY CXEMajapblH TaHIAy IKOHE
ecenrTey omicTepi KapacThIpbUIamsl. Kocajkpl IIapyallbUTBIKTHIH
0aWBITYIBIH TEXHOJOTHSIJIBIK TpoIecTepiMeH OaimaHbichl. Kocaker
pKaOBIKTHI €CENTEY KOHE TaHJAyY dJIiCTepi.

Herisri mongep nukii
KOO koMnoHeHTi

43 [Kapa MeTaAap METaJLTYPrHsIChI |Kapa METaJUTYprUsiHbIH MIKKizaT O0azacel. Herisri munepannap, KeH| 5 | | |
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camachl, METAJUTypPTUsl KOCIIOPBIHAAPBIHBIH TEMIp, MapraHel], XpoM
KeH/lepiMeH KaMTaMachI3 eTiyi. Herisri kemip xoHe (iroc Ty3ymri
KeH opbiHAapbl. LIuki MaTepuangapasl OankpiTyra naibiaay. Koke
Ay, kokc Oatapesicel. Kennepmai OankeiTyra nmaiibiamay. Kenmepmi
lycakTay, Oemy, OaibITy. ArJioMepaT >KoOHE IICKEMTAaC OHIIpici.
IATJIOMEpATThl JKEHTEKTEY JXOHE LIeKeMTacTapibl KYWAipy Ke3iHie
0omateiH nponectep. LIIoipIH OaKEITY.

44 DKenin meTanmap METaJUTypTrHsICHI KypaMbiHDa >KeHim Metanmap Oap KeHIepIi, KOHICHTpaTTapipbl, 5
OHEpKacim eHiMAepiH amry Tocimmepi. JKeHinm MerammapabiH
KOCBLTBICTAPBIH KOHLIEHTPALHSLIAY IbIH THPO - JKOHE

MTIPOMETAILTYPTHAJIBIK TICUIAEPIMEH KaiiTa eHJEY, Ta3a KOCHIIBICTAD
Iy ~ MakcaTblHIa Oedy JKoHE olapAsl  peKTH(UKaIusiay,
PIIEKTPOJIN3, TEPMUAJIBIK MPOLECTEp TOCUIAEpIMEH OJaH opi Kaiita

OHJICY.

45 [KaiiTanama nvkizaT MeTauTypruschl "Kalitanama LIKKI3aT METaJUTyprusacer” KypCBI 6
CHIPOMETAUTYPrHsSJaFbl  HETi3ri  MpoIecTeplli  KapacThIpaipbl.
[laiimanay MPOLIECTEPiHIH TEOPHSIIBIK Herizzaepi MEH
TEXHOJOTHSUIBIK ~ CXeManapbl.  MeTauTyprusulblK  IIHKI3aTThI

KBIIIKBLICHI3 ~ JKOHE  TOTBIKTHIpFBIN  mmaiimanay.  Cynbduari
MaTepuaiaapabl [ UApo-)KOHE  AICKTPOMETAIYPTHUSIIBIK — OHIEY.
OKCTpaKIUs JKOHE COpOmMs TPOLECTEPiHIH TEOPHUSACHI MEH
MPAaKTUKAChl. A3 €pUTIH KOCBUTBICTAPABIH TYHIBIPY TPOLECTEepiHiH|
HeTi3nepi. MeTaluTyprisuiblK, IIHKI3aTThl OHACY KOHE METallIap/bl
Ty Ke3iHJIeT1 DIIEKTPOXUMHUSIIBIK TPOIECTEP i H TEPMOAHMHAMHUKACHI.

46 [baitpITyAbIH (DIOTAIMSIBIK dIicTepi dDiroranus TIPOIIECiHIH (hM3HKa-XUMUSITBIK Heri3aepi 4
KapacThIpbutapl. Da3zanplk Imekapanapia 00C SHEPrUsHbIH Haia
0oy cebenrepi. daszamap MIeKapachIHAAFbl SHEPTUSHBIH ©3repyiH
[peTTey YIIH (QUIOTAMSUIBIK peareHTTepAi Kougany. asamap
OemimMaepiHaeri ancopOnMsUIBIK Tporiectep. DoTopeareHTTep/IiH,
PKIKTENTyl oHe onapiblH (otanusnarsl peii. Pearentrepain ocep|
€Ty  MEXaHH3MI. OoTanMUIBIK,  MalluHajap, OJIap/ibIH
KOHCTPYKIHMSIIAPBl MEH KOJJaHy EpeKImeliKTepi. baibITyapiy|
(uIoTalMSIIBIK  cXeManlapel. Op TYpil KeHaepAl (IIOTarMsIIbIK
0alpITy Ke3iHAEC pearcHTTEepAi KOJJaHy Typasibl — KbICKAIla

MOTIMETTEp.
Beitinaik mongep nukii
Tannay KOMIIOHEHTI
47 [TexHOTEHIIK KaIbIKTap/Abl KalTa eHueylTeXHOreHJiK KajIbIKTapAbl ©HJEY IPOLECTepi» Kypchl Keroip, 5
rpouecrepi QyBIp TYCTi, achll, KEHUI OHE CHPEK METaIAapIblH TEXHOTCHIIK

[IUKI3aTTapblH OHACYMIH HETI3r JKOJIAApPBIH KapacThIpansl. Artarl
ARTKaH[a, KaJIABIKTapIblH Taiiaa OONYBIHBIH HETi3ri  Kesnepi,
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oJap by Kiaccu(UKAIUAICH MEH CHUIaTTaMaliapbl KapacThIPbUIAIBI.
BamaHayn cyibanap KEIATIPUITeH, METaUTypTrUsUIBIK — OHACYTe
KaJIJBIKTApAbl JalblHIAayFa apHaJFaH HETI3rl JKOHE KOCAJKBI
PKAOIBIKTAP/BIH ~ KOHCTPYKIMSACHI — CUMNATTaJFaH. | eXHOTCHIK
KaJIBIKTap a6l OHJICYIIH 3aMaHayu MUPO- JKOHE
CHIIPOMETALTYPTUSIIBIK 9/IiCTEPi, KECCK KAJBIKTap/IaH, UIaKTapaaH,
MTaHHAaH, IDIaMIapJaH, OHepKICINTIK epiTiHaiepaeH xoHe Oacka 1a)
OipkaTap TEXHOTEHAIK HETi3Ti ayhlp, CHUpPEK, JKEHIT >KOHE achl
MeTangap/bl ajdyAblH HETI3rl TEeXHOJOTHSUIBIK CXeMalapbl MeH
ArmapaTTapbl KApacThIPbLIA b

48 |PenmknmHT Ke3iHme imecme eHiMAi amy,«lllmakka» OamKeITy Ke3iHIEriT METAJUTyprHsIBIK —MPOIECTEpPIiH| 5
carmachl JkoHe cepTuduKaTTay epekienikrepi. TeXHOreHAI Marepuanaapibl KOJIAHBIN IOMHAIA
OaNKBITY JKOHE OepiireH KypamJarbl HUIAKTApAsl any. MeTamn MeH
[JIAK apachIHIAFhl Macca ajaMacy 3aHAbUIBIKTAphl. DJIEMEHTTEpPIIH
OeliTapan KOMIIO3UIMSIAPBIH KAJIBINTACTBIPY - «BaraHtrapy». Kokc
eHAIpiciHIH Kocaskbl eHiMzaepi. Kokc enaipicinae ycak aucnepcri
KeMipTeri 6ap »KacaHIbl MaTepuangapAbl KojaaHny. Koxkmasl eHmey.
[ToTeHIManAbl KAayiNTi JKOHE YJbI KOCBUIBICTAPbl IIBIHBLIAHBIPY.
TexHOreHIiK MIMKI3aTThl Naiganana OTHIPbIN, OEpUIreH Kypam/iarbl
METALTYPrHUsIIbIK Ta3aapiasl any. Kocankel eHIMIEp/iH canacsl MeH

cepTUdUKATTAYBL
49 MeTamTyprusuibIK, eoHIMICpHIHMeTaTypruss OHIMICPiHIH JKIKTeNIyi, camaHbl OaKpUIay oImicTepi, 5
TYTHIHYIITBIIBIK KAaCHETTEPi CTaHIApTTay KOHE  ceprHdUKaTTay  OIKyWeciHme  OeKiTinreH

METaTYprysl ©HIMAEPiHIH TYTHIHYIIBUIBIK KaCHETTepiHe KOMbUIaThIH
TajanTap, KaWTajama >KoHE TEXHOTCH[IK IIMKI3aTTaH aJlbIHFaH
METaJLTyprus OHIMJIEpiHIH TYTBIHYIIBIIBIK, KacHeTTepiHiH
epekmieniri. Kaiitamama j»oHE TEXHOTCHMIIK IIHKI3aTTaH allbIHFaH
METAUTYPIUsUIBIK  OHIMIEpHi Oackapy »oHe camachlH Oakbliay|
ITpoIieci YIIiH KOJIAaHBUIATHIH 9/IiCTep MEH TEXHOJIOTHSAJIAPHI.

50 Merayutyprusiiarsl reotexHonorusiap  PKep — KbIPTBICBIHAAFbl ~ T€OXHUMHUSUIBIK — mporuiectep.  Ilaiimassl 5
KasOamapIblH JKOHE TYCTI JKOHE Kapa MeTangapAblH KeH|
OpPBIHAAPBIHBIH ~ Maiga Oomysl. | €OTEXHONOTHSHBIH — 9IicTepi.
['e0TeXHOJIOTHSIIBIK 9MICTEPMEH MeTanJapiabl aly MYMKIHIIKTepi.
KeH KOpBIHBIH cHIaThl MEH JKar[aliblHa CoMKec MeTalibl OHAIPYIiH
TEOTEXHOJIOTHSUIBIK OMIICiH TaH/ay. JKepacTbl, YHFbIMa >KOHE TOITHIK
maiimanay. Meraniap/p! anyia peareHT TaOUFaThIHBIH 9cepi.

51 |ApHaiibl )xoHe apayiac 6aibITy onictepi |[LIMkizaT camachlH >kaKcapTy XoHe Oaralibl maiaaisl Ka30anapabl aty| 5
YIIiH MHHEepaIbl MIKKI3aTThl OAfBITY, KeHAI CYPhINTayabIH (KOJIMEH
PKOHE aBTOMATTHI) apHaibl omictepi. bBaillbiITy MyMKiH emec
MUHEpaIpl [IMKIi3aT >KoHe apanac mpouectepai (GaibiTy KoHE
METaJTyprus) Maijanana OTBIPHII, oJapisl oHjey omicrepi. Herisri
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MeTayul OOWBIHINA KOHIWIMSJIAHFAaH, Oipak Kocmauap OOMBIHIIA
bKapaMmChI3 KOHIICHTPATTaPAbI Tazapry. [Mupo- JKOHE|
CHIPOMETAILTYPTUSUIBIK ONepaIUsIapIbl KOJAaHy apKBUIBI OaibITy|
OMiCTepIMEH aJIbIHFAH KOJUICKTUBTI KOHI[CHTPATTAP bl OHICY.

52

["eoTexHOMOTUSITBIK OalibITY aaicTepi

OHJIpiNETIH Mai1aibl KOMOIOHEHTTEP 1 KBUDKBIMAIIBI KYHTe KOIipy|
MYMKIHIITIH ~ aHBIKTAYy  MakcaThlHOa  mHaijaidel  Ka30amapbl
PeOTEXHOIOTUSIIIBIK OHIIIPY omicrepi. ['€0TEXHOIOTUSTIBIK,
mporecTepaiy (U3NKAIBIK-XUMISUTBIK — HETI3MepiHiH  Macernenepi
KapacThIpbUIaZbl. YpaH, alTblH, MapraHel, TeMip pyAajapbl MeH
METalT eMec Maigansl Kas0amapbl TEOTEXHOJIOTHSIIBIK OHJILY
CXeManapbl 3epTTelNlill, TEOTEXHOJOTHSIAp OHIMIEPIH  OHJILY|
porecTepi KapacThIPhUIAIbI.

53(Tycri  xoHe Kapa  MerargapAbH/[YCTi )KoHE Kapa MeTalaapAblH KOPHITHAIApEIH OANKBITYIBIH HETi3ri

KOPBITIIANAPEI MpOIeCTEepiHe AICTYPIi KOHE KaHA METALTYPTHSUIBIK IIPOIECTep|
CaJIaChIHAAFbl TCOPHSIIBIK, TEXHOJOTHSIIBIK JKOHE KOHCTPYKTHBTI
CHIIATTarbl Macenenep sKaTajbl. Meramn OHIIPiCiHIH
TEXHOJIOTUSUIAPBIH  TaJJay, METAJUTYPrIsUIBIK KOHIBIPFBUIAPIBIH
TEXHOJIOTUSUTBIK CXeMajapbl MCH KOHCTPYKIIMSUIAPBIH Kacay MOHC
[TeXHOJIOTHSUIBIK ecenTeyepi KYpri3yii MEHIepy.

54 [Kapa METaIUTyprUsAarblbajKpITy, KbI3IBIPY JKOHE TEPMUSUIBIK IEMITEPAIH HEri3ri O03bIK|
METaJUTy PTHSITBIK, arperaTTapAblKOHCTPYKIMSIIAPHL; arperartapasl ecenTey, Kobanay skoHe oJapIblH|
broOaay [TEXHOJIOTHSUTBIK ITapaMeTpIIepiH OHTAMIaHIBIPY 9icTeMenepi.

58 [KasakcTaHHBIH ~ ypaH JKOHE CHPEKATOM SHEpTHACHIH Oei0iT MakcarTa MmaijanaHy NMepCHeKTHBalapHhl,

KE3/JeCETIH MeTal IIHKI3aThIH KaiTal
OHIIEY

YPaHHBIH QJEMIIK KOpbI, OHBIH Maiimansl KazOamapbl. YpaHHbBIH]
KacHeTTepi, OHBIH CYJHI epiTiHainepae 6oy dopmamapsl. Kennepi
THAPOMETAILTYPTHSJIBIK OHIEYTe AaiibIHaay oicTepi. YpaH KeHIepiH
[PAIMOMETPHSUIBIK, ~ JKOHE  MEXaHUKaJIBIK ~ OaWbITy,  OJapJIblH|
KBIIKBIIBIK JKOHE KapOOHATTHI IaiiManay. Keaei xoHe OamaHcTaH
TBIC KeHAEpAeH ypaHzs! amy. CHpeK Xep 3JeMEHTTEePiHIH XUMHSCHL.
MuHepaLapl IUKi3aTTIH 9pTY Il Typaepiner POK any omictepi.

56

MeTanapl Ta3apTyAblH TEOPUSACHL MEH|
Toxipuoeci

Metangapael  0eny, KOHIEHTpalusiay >KOHE TazapTy oJicTepi
(9KCTpakmmsi, HMOH anMacy, OJIEKTPOIH3 KOHE DIIEKTPOIHAIIN3,
epiTiHaiep MeH OanKpIMamapAaH KpUCTAIJAHIBIPY, MeTalaap.bl
BaKyyMJIbIK JKOHE Ta3 (ha3ajblK METaJUTyprisi apKbLIbl Ta3apTy JKOHE
Oeny okoHe T.0.), TEXHONOTHSUIBIK MpolecTepai mpubopiap,
MH>KEHEPJIK dJicTep. MeTalIapAbl Ta3apTy bl ecenTey YIIiH.

57

BaifpiTy mpoLecTepiH ChlHAMAlAy KJHE
OaKpLIay

[Matinansl  kazOanmapabl ChIHaMajiay IpOLIECi, oOapibl  OaubITy
eHIMIEDI, OHJICY KCIITOPBIHAAPBIHAAFbI TEXHOJIOTHSITBIK
mpouectepi Oakpulay Typasibl Herisri TyciHikTep. bakpiiaHaThiH
mapamerpiep Ti3imi. KosranmalTelH = MaTtepuanmapiaH  KoHE
KO3FaJlaThIH MaccalapiaH ChIHAMa aly oNicTepi MEH TeXHHMKAJIBIK
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Kypanaapbl. ChlHajnaThlH MapTHSHBIH MaccachlHaH YITIHIH €H a3
MedepiH aHbIKTay. KockiMIna yiriHiH eH a3 maccachl. Tannay yiuiH
YJITiHIH ~ eH a3 Maccachl: XUMMSUIBIK, TPaHyJIOMETPHSIIBIK,
(pakUUsIbIK TajmayFa YIATiHI jgaiibiHnay. baiieity mpouectepi
OakplIay. TexXHONOTHSIIBIK XKOHE TayapJblK OajlaHC. ChIHaManay MeH
OaKplIay1bl YHBIMAACTHIPY.

58 [Kennepaix OaibITybIH 3epTTEY TeXHONOTHANBIK ~ ChIHaMalapAbl  ipiKTey, oOJapasl  OalbITyFa 4
BepTTeyre maWbIHIAYy OMiCTEpi, CHIHAMAlapAsl 06y CXeMalapbiH|
bKacay, TalgayAblH OPTYPJi OmICTepiH KOJAaHa OTBIPHIN, KEHHIH|
BaTTBIK-MUHEPAIOTHSUIBIK ~ KYPaMBIH — Tajliay, SKCICPHUMEHTTEpi
pKocmapiaynsl  KOJIaHy, CXEMaJbIK OJKCIEPHUMEHTTEpHi KYPTi3y
omicTeMeci, )KapThUIail OHEPKACINTIK KOHE OHEPKACINTIK CHIHAKTAP
pkyprizy Toptidi, F3XK ecentepin xacay amicremeci.

59 Kapa Meramuryprusaarsl npouectep MeH«Kapa MeTtauryprusaarbl IpoLecTep MEH ammapaTTapy IIoHI Kapal 6
armaparrap MeTangap MEH OJapIblH XHMHUSUIBIK KOCBUIBICTApBIH OHAIPYre
ApHaJIFaH KOJIAHBICTAFbI )KOHE JKaHa IpOoLecTep MEH ammaparTap/ibl
BepTTeiimi.
60 [Tycti Metayutyprusiiarsl nporectep MeHMeTannyprusaarbl THAPOMEXaHUKAIIBIK, JKBUIYJIBIK JKOHE Macca) 6
anmaparTap QIMacy  IMPOIECTEPiHIH  TEOPHSUIBIK  3aHIBLUIBIKTAPBI;  OCHI

OpOIECTepi ANmapaTThiK >Ko0ajay; TEXHOJOTUSIIBIK MPOLECTEeP i
TaJiay KoHe KXKETTI ecenTep/ii IbiFapy.

61 [MeTamnyprusiibIK MemTep OTBIHHBIH HETI3T1 TYpJepi oHE OHBIH JKaHYbI, KIaCCUPHUKAIIICH] 6
PKOHE  TICIUTep  OKYMBICHIHBIH  JKaJIlbl  CHIATTaMachl,  IIell
KYpPBUIBICBIHAA KOJIIAHBUIATBIH MaTepHaiiap, TYCTi »oHE Kapa
METaJUTyprHsiia KOJNIAHBUIATHIH OipKaTap MEIITepIiH 3JIeMEHTTep]
PKOHE KOHCTPYKLHSCHI.

62 [MeTtanmapra KaOBIHHAPABIH TypiepiMeramgapra >kaOBIH adyIOblH TEOPUACHI MEH TEXHOJOTHACHI 6
DKOHE OJIapAbl OH/IIPY IpoIecTepi calacelHAa OuriM, OUTK, MaFABIHBI KambINTacThIpy. KypcThiH|
MakcaTbl: «MeTajnapaarbl KaObIH Typiepi JKOHE OJap/bl aiyl|
MporiecTepi» Kypchl OOMBIHIIA HETI3Ti TEOPHSUIBIK OimiMai Oepy;
MeTangapra KaObIHIApAbl ally MpPOIECTepiHe JKOHE OJIapibIH
carmachlH 0aKpUIay 9MiCTepiHEe THUNTIK €cenTepAl IMIBIFapyasl YHpeTy;
KOJIJaHBUIATHIH IIUKi3aTKA JKOHE MeTajiapra aOblH alry oficTepiHe
O0alTaHBICTBI KAOBIH TEXHOJOTHACH OOWBIHINA CTYACHTTEPIiH|
QHAIMTHKAJIBIK Oilylay KaOUICTTEpiH KaJbIITACTHIPY.

63 |ANTBIH KoHE ypaH KeHJIEpiH OalbITy IAJITBIH KEH/IEpiH OalbITy >KOHE MEeTAJUTYPTHSUIBIK OIepalisuIapibl 6
MmalijanaHa OTBIPHIIT ©HAEY TEXHOJNOTHsCh. OHuey. MBbIC JkoHE
MBIPBIII KOHIIEHTPATTapblH OHJICY Ke3iHae OailyIaHbICTBl alNThIH ally.
Kypambiana Oaranbsl Metangap Oap Kaiftanama LIMKi3aTThl ©HJCY
TEXHOJIOTHSUIApbl. YpaH KEeHJEpiHIH MaTepualiblK Kypambl. YpaH
KSHIIEpiH OHJIey TeXHONOTHICH. AddrHak. YpaH NIMKi3aThIH OHJIEY)|

@ KasHUTY 703-05 binim Oepy Oarnapnamacsl




"K.1. COTBAEB ATBIHIATBI KA3AK ¥JITTBIK TEXHUKAJIBIK 3EPTTEY YHUBEPCUTETI" KEAK

Ke3iHe CHpeK MeTalap bl OailIaHbICThl OHIIPY.

64

baiibITy mporiecTepin Moaenbaey

BalibiTy ~ MPOIECTEPiHIH  MOJCIBACPIH  KYpacThIpy  QicTepi.
MaTeMaTHKaJIBIK ~ KOCHApyiay  OMICTEPiH  KOJJAaHa  OTBIPHIIM,
PKCICPUMCHTTED JKYPTi3y apKbUIBI  KOFaphl  TEXHOJIOTHSIIBIK]
KepceTkimTepai amy. JKocmapiay MaTpUIaapblH — KYpPacThIPY,
PKCIICPUMCHTTEPIH TUCICPCHUACHIH Oaranay, ajbIHFAaH YJTiHIH]
COWMKECTIIH aHBIKTay >XOHE OHBI KONJaHy. OHAipicTik Kyienepni
MOJENbICYAIH  JKalmbl  cypakTapbl.  baifelry  mpomectepiH
MaTeMaTHKAIIBIK CUIATTAy YILIIH TEOPUsUIBIK OailaHpicTap MeH
CTATHCTHUKAJIBIK dJ[iCTEpAi KOJIaHy.

65

Tycti MeTamryprusga IIaHABI
DKOHE Ta3[Ibl Ta3anay

ycray

OpTYpIi Ta3 Taszanay KypbUIFbUIApPBIHAA OONATBHIH IMpoLEcTep, IIaH
\YCTaFBIIITAPABIH ~ KOHCTPYKLMACH  (UMKIOHIAp,  (QHIBTpIep,
ckpyOOepaep koHe T.0.), ONapIblH JKYMBIC iCTE€y HIAPTTaphl MEH
epeKIIeINiKTepi, COHal-aK OJapAbl ecenTey omicTepi. Opdip maHy|
DKMHAFBIII KYPBUIFBIHBIH ~apTHIKIIBUIBIKTApPl MEH KEeMIILTIKTepi
KapacThIPBLIAbI, OJAPABIH KOJJaHy aiMarblHA Tajjaay Oepijemi.
Kapa >koHEe TYCTI MeETAUTyprusi KoCINOPBIHIAAPBIHBIH OpTYpIi
LeXTapblHOa Tra3lapAbl LIaHHAH OJKOHE 3USHIOBl  Ta3Topisai
KOMIIOHCHTTEPACH Ta3apTy YIIiH KOJJAHBUIATBIH CYJI0a1ap bl
Beprrey.

66

IKopFachblH MEH MBIPBIII METAIIITYPIHACH

KennepaeH, KOHIEHTpaTTapAaH J>KOHE OHEPKAICINTIK eHIMAEpIeH
KOPFACBIH MEH MBIPBIII &y IIPOLECTEPiHIH TEXHOJOTHSIIBIK
cXeMaapbl ’KoHe (U3MKAJIBIK-XUMUSUIBIK Herisznepi. KopracsiH MeH

IMBIPBILII AIyIBIH Kasipri 3aMaHFbI HPO- HKIHE
CHAPOMETAUTYPTMSUIBIK — 9IicTepi, OCBl  MeTalgapabl  OHIIpY
MPOIECTEPiHiH  HETI3ri  TEXHOJNOTHSUIBIK ~ CXeMallapbl  MeEH|

KOHZBIPBIFBLIAPBI  KapacThipbutFad. [lIMKi3aTThl MeTaTyprusiibIK
OHICYre JailbIHAAy MPOIECTEPl, INAXTaNbl MEIITEPACTI TOTHIKCHI3
0aNKBITY TpoLiecTepi, KYHAipy, CinTiney, epiTiHAIepai Kocnaaapaan
TazapTy, OTHEH Ta3apTy, TayapiblKk KOPFaChlH MEH MBIpBII]
OHIIpiCIMEH CyJBl OpTaja »>JEKTPOJHUTTIK TazapTy IMporecTepi
seprreneni. KoprackslH MeH  MBIpPBII  OHAIpICIHIETI  KaHa
[T€XHOJIOTHsUIAp KapacThIPbUIFaH.

67

MeTaJuTyprUsUIBIK,  TIPOLIECTEPAIH KBLITY
PKOHE Macca aMacybl

Macca anmacy IpouecTepi Typaibl Kajllbl MAJIIMETTep, HEris3ri
'VFEIMIAp MEH aHbIKTamasnap. da3aiblK KOMIO3HUIHUSIAPIbl OPHEKTEY)|
onicTepi. (hazanap apachlHIaFbl Tere-TeH K. Macca anMacy TeHaeyi.
Macca anMacy IpoLECTepiHiH MaTepHaiblK OanaHcTapsl. Macca
aMacy IpOLIECTEpiHiH MexaHu3Mi. Macca ajmacy NpoLecTepiHiH|
KOo3raymibl Kymi. Macca anmacy NpOLECTEpiHIH JKbIIIAMIIBIFbL.
DKbuty ammacy mporecTepi Typasibl JKadmbl MOJIIMETTEp, HETi3Ti
TyciHikTep MeH aHbIKTamanap. JKeuryammacy OeTi, CTaIllMOHapJIbl
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DKOHE CTaI[MOHApJIbl €MEC XKBUTy ajMacy MpOLECTepi, KbUTy ajaMacy
onictepi. JXKputy Oanancrapsl. XKputy aaMacy TeHaeysepi.

68 [¥HTaKThl MeTaJuTyprusiHbIH IporecTepiMerann YHTaKTapbIH MEXaHUKAJBIK apicTepMeH ay. 5
MEH armapaTTapsl TOTBIKCBI3AAHABIPY ~ SAICTEpIMEH  TeMip  YHTAaKkTapblH  aiy.
TOTBIKCBI3AAHABIPY ~ SiCTepiMEH  BONb(ppaM JkKoHE MOJIUOJeH
[YHTaKTapbIH ay. MeTajul YHTaKTapblH adyAblH KapOOHWI 9IiCi.

69 [[Tonumeran KeHaepiH OaibITy TycTi MeranmapaslH pynaiapbl Kypaesi HIMKi3aT OOJBIN TaObLIa bl 5
DKOHE TEeK TYCTi FaHa eMec, COHBIMEH KaTap CHPEK, achlll, CHPEK JKep
MeTalAapbIH, KYKIpT, OapuT, (QIrooput, KBapI, Jaja MIaTTapsl )KOHE|
0acka Ja DJEMEHTTepAi, COHAaii-ak eTe MaHbBI3ABl Naiijalbl
Ka3Oamapmel — anxyAblH Ke3i  Oombim  TaObuiamel.  Kasakcraw
PecrryOMKachIHBIH XaJIBIK aPYallbLIBIFBIHEIH SPTYPIIl cajanapbiHa
apHanFaH. Kypc monmmeras KeHIepiH OalbITyAbIH TEXHOJIOTUSIIBIK
CyI0amapblHBIH, PEAreHTTIK PEXUMICPIIH KOHE OIICTEpiHiH|
OPTYPJILIITiH 3epTTEyre apHaJIFaH.

70 |Cupek MeTangap KeHICPiH OalbITy Cupek Metaimap KeHICPiHiH Typiepi MeH KeH OopbiHAaphl. OnapabiH 5
TeXHUKAJIBIK CUIIATTAMACHI JKOHE XUMMUSUIBIK YKOHE MUHEPaJIOTUSUIBIK|
Kypambl OoibIHIIA ikTenyl. Cupexk MeTayapiblH KeHIepi MeH
rutaccepiepin alpiH ana oaiibity. CHpek MeTangap/blH KeHlepi MeH
ruaccepiiepin OHJeY Ke3iHle KeH JNaibiHaay onepauusuiapsl. Kennep
MEH IIYHKBIpIApABIH HETi3Ti TypiepiH (BombhpaM KoHE BOIbPpaM-
MONMOACH, Kalaibl KOHE KalaWbl-MIOJMMETAUl pyJaiapbl, THTaH-
MUPKOHUHA KEHIEepi MEH Iulaccepiiepi, TaHTalI-HUOOWA KeHAepi MeH|
ITYHKBIpIIAp, T.0.) 0albITy KoHE KEIICH Il MaiifaaHy TeXHOJOTHICHL.

71 (DeppOKOPHITIIA METAJUTYPTHACHI @DeppoKophITIIa  METALTYPrUACHIHBIH 1AMy  [epPCIICKTUBAJIapBL. 5
KeI3apIpy koHE OanKBITYIBIH JIIEKTPIIK OMICTEpiHIH MOHI KOHE
KiIaccupukanmsacel.  DeppoKOopBITHANAPABIH  HETi3ri  TONTaphl
(heppOKOPHITIIA IIEXTAPhIH/IA OATKBITY.

72 [MbIC IEH HUKENb METaJUTypPIUsiChl IMBIC TIeH HUKeNb OHAIPICIHIH ASCTYpJi JKOHE Ka3ipri 3aMaHFb] 5
[TEXHOJIOTUSIIBIK MPOIIECTEPiHIH TEOPUSIIBIK Heri3zaepi.
MeTauTyprusiablK  KOHABIPFBUIAPABIH ~ KOHCTPYKLHMSUIAPBI  JKOHE
OJapIBIH JKYMBIC icTey mnpuHOUOTEpi. IlpomectepaiH pexUMIIK
mapaMeTpiepi MeH KOpCeTKImTepi.

73 [Kaiita eHyiey MeTaJutyprusicol xxoHe oHiM«Kazipri Metamnyprus >xoHe OyiibiMapiabl jxo0anay» Kypcel 2- 5
M3aiiHbI KEe3CHHIH MPOLECTePl MEH TEXHOJOTHSJIAPBIH KapacThIpaasl — Kapal
MEeTalAapAbl Ta3apTy, OOJaT TIIeH KOpBITHANap ally, MeTasl
CBIHBIKTAPBIH OHJCY ojicTepi; 3-mi KalTa Oeily mporecTepi MeH|
TEXHOJIOTUSUIApBl  —  OepiireH  KOHCTPYKIHUSAIAFbl — METall
OYIBIMIAPBIH ATy MaKCAThIHIA METAIIAPAbl KbICKIMMEH OHJIEeY; 4-1i
KaiTa 0eIly MpoLecTepi MCH TEXHOJIOTUSIIAPEI — MPOKATTH KOCHIMIIIA
OHJICY; TEXHUKAJBIK KYpalJapabl OHIIpYy, UUIAKTapAbl OHJIEY,
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coHnaii-ax eHimui 3D Moxenpaey apKpUIl 3amMaHayu skoOaiay|

QuicTepi.
74 [Tay-KeH-XUMHUSIIBIK KOHE MeTal eMec|[[oH Tay-KeH-XUMUSUIBIK IIMKIi3aTThl  OHICYMAl, KOJJIaHBUIATHIH 5
[IIMKI3aTThl OAlBITY pKaOIBIKTAp/Ibl, OHICY CYJIOANapblH TaHAAy NPHHIUOTEPIH KOHC
TeXHUKAJIBIK-3KOHOMUKAJIBIK KOPCETKIIITep i Oaranaynel,

O0aWBITYIBIH €H THUIMJII TEXHOJIOTHSIIBIK ChI30achlH TaHIAy YIIiH]
KEHHIH MaTepHalbl XOHE MHHEPAIOTHSJIBIK KYPaMbIH Talgay/bl
KapacTeIpaabl. Tay-KeH-XUMILUIBIK INMHKI3aT JKoHE IMHKi3aT 0a3ach]
Typambl >Kaimel MomimeTrtep OepumreH. baifeity  eHiMzmepine
TYTHIHYIIBUIAPIBIH ~ Talantapsl. balbITy KoHe KalTa eHIeY)|
CaJaChIHIAFbl Ka3ipri JKargald, OChl CaJlaHbl OJaH opi JaMEITY|
mepCreKTHBAIAPEL

75 [Kapa Mertanmap KeHIepiH OalbITy KeH mmKi3aTBIHBIH 3aTTHIK Kypambl. Kapa MeTammapIbelH opTypdi 5
[pyZanapbiH OalBITYIBIH TEOPHSIIBIK HETi3Iepi MEH epeKIIeNiKTepi.
Kenni maiimanel Kasz0amapapl pyJdadblk eMeC MHUHepalJapMeH|
eciHiIepaeH 0oy MPUHIMOTEPI MEH LIapTTapbl, KEHICPAi OalbITY
DKOHE OHBI aHbIKTay. beiry Kymitepi HerisiHae keHai OaitbITy aaicTepi
IMEH TMPOIECTEPiHIH KIacCU(PUKAIMIACH., MarHeTUT, THTAHOMArHETHT]|
bkoHe Oacka Kypnesi Kypamzbl KeHaepl OaibiTy, TeMmip pynaiapsl
MEH KBapUHUTTEP/i, KOHBIP TEMIp pyJalapblH, MapraHell )aHe XpoM
KeHICpiH, KapOOHATTBI TEMip JKOHE MapraHen  KCHIEpiH|
TOTHIKTBIPYFa apHaJFaH cXemanap MeH ammapartap. Kapa merami
KeHIepiH OalbITy 3ayBITTapBIHBEIH JKYMBIC Toxipubeci. Kapa)
MeTaniapAblH ~ MHHEpANIbIK [IMKi3aThIH KelIeHAi maiinanany

PKOJIJIAPHI.
76 Mertayuigap MeH KOpbITHanapislH Kyro[KeHIHeH KOJIAHBUIATBIH METAIap MEH KyiMa KOpbITHAlapbIHbIH 5
eHIIpici KacHEeTTepi TaJKbLIAHAIBI, OCHl KACHETTEPMEH AaHBIKTAJAThIH|

KOPBITITAJIap b JlalibIHAY IbIH IapTTaphl MEH axicrepi
TaNKBUTaHAABI, KyiMa KaJIBIBIH OalKbIMaMeH TONTHIPY HeTri3zepi,
IHAKTBI maFnaﬁnap;la KOpPBITIIAJIApAbIH KPUCTAIJAAHY 3aHABUIBIKTAPb]
KepceTieai. KYWbUIFaH JaiblHAaMaapIbIiH KaTalo MPOIECTePl KoHE
OJIapJIbIH KPUCTAIIAHYFa dcepi koHe KyiMa JalbIHIaMaapbIiHIars]
KOpBITHAIAP,IBIH KACHETTEP] KapacThIpblIa bl

77 PammoakTuBTi KoHe inecrie Metangap|KypamblHIa pagloaKTUBTI 3JIeMEHTTep Oap MIMKI3aTTHl KaiTa eHJeY)| 5
METaJTyPrHsCHI caJjlachlHa, COH/Al-aK Ta3a PaJMOaKTHUBTI )KSHE iJece MeTalgap/bl,
aTan aiWTKaHaa ypaH MeH PM3 eHIipy TeXHOJOTHACHIHA KATHICTHI
[TEOPHSUIBIK YKHE KOJITaHOAIbI CUITATTAFbl Maceeep.

78 |ApHaiipl MakcaTTarbl KOpbITHanapapl[a3a  OalKUTBIH  METANapAbl Ay  TEXHOJOTHSJIAPBIHBIH 5
any CPEKIIEIiKTEePi. XXI FaCBIPJIaFbI OaNKUTBIH MeTanuap
METAJUTYPrHSICBIHBIH ~ JAaMy  TeHmeHIwsuiapel. OTka  Te3iMil
MeTanmapabl KOJJaHy TNepcreKTuBasapbl. Tikened CHHTE3 >KOHE

@ KasHUTY 703-05 binim Oepy Oarnapnamacsl




"K.1. COTBAEB ATBIHIATBI KA3AK ¥JITTBIK TEXHUKAJIBIK 3EPTTEY YHUBEPCUTETI" KEAK

’TOTBIKCLB)IaHy onmicTepiMeH  OaJKUTBIH  MeTajmap  HeriziHje
KopeITHanapasl amy. [a3 dasaceblHaH, DIEKTPONM3IACH JKOHE
rula3MaiaH TYHIBIPY OJICTepiMeH OaJKHTBIH MeTajjgap HeTi3iHze
KOpBITHANApAbl  aly. MeXaHUKaIbIK JIeTipiey IpoLecTepiHiH
TEOpPHSUIBIK ~ Herizzepi.  MexXaHWKaJbIK  JIeripyiey  NpOIECiH
lyiibIMIacThIpy xoHe Oapbichl. IIponecke pearentrepain acepi. Kyto
KOPBITIIATIAPBIHBIH TEXHOJIOTHACH! JKEHTEKTeNTreH MaTepHangap MeH
KOpBITIIATIAPIBI AJTY.

79 |Cupex MeTangap METaUTypTrUsACHIHAAFbl (CHpeK MeTangap: JTUTHHA, OSpUIUINHA, TaJUIMi METaJUTyprUsCHIHAAFb] 5
[pecypcTap/ibl ®IHE YHEPTHSHBI [pecypcTapast JKOHE SHEPIHSHBI YHEMICYIIH 3aMaHayH
YHEMICYAiH 3aMaHayH MPHHIUITEP1 TYpJICHAIpYJICPiHIH HeTi3Aepi; 0TKa Te3iMai MeTagap O0ap: BaHAIUH,

uTaH, MoiuOnIeH, Boibdpam. CHpeK XKoHE OTKAa TO3iMIi CHPEK|
MeTanmapabl KemeHai KaiTa eHIEyIiH pecypc YHeMIey Herizmepi.
Cupex JkoHE OTKa Te3IMAI CHpPeK MeTajiap OHJIpICiHIH
MHTPEIUCHTTEPI MEH KAIIBIKTAPhIH KEHICHII OHJey. JHEPTHSHBI
lYHEMIey  MPHHIUOTEpi.  [EXHOJOTHSUIBIK  CXEMaHbl  TaHAY)|
PKOJIOTHSUIBIK TajJanTapjbl €CKepe OTBIPHIN, TaOWFH pecypcTapipbl,
OTKa Te3IMIOl CHUpeK MeTajapibl JKaH-)KaKThl IaiilaaHyFa
IMYMKIiHIK Oepe/i.

80 (Cych3anipIpy aHe LIaH KUHAY [MoH cychI3naHIbIpy KOHE IIAH/bI KHUHAY MPOLECTEPiHIH TEOPHUSUIBIK 5
HerisnepiH, IpeHaxaay, LeHTpUdyranay, KOWJIAHIBIPY, CY3Y,
KENTipy *oHE IIAHJbI KMHAY YIUiH KOJIAaHBUIATHIH armapaTTap/blH
KYPBUTBIMBI MEH JKYMBIC TPUHIMIIIH 3epTTeiimi. Herisri xemexi
PKaOJIBIKTBI TaHIAy JKOHE eCenTey oJicTepi KOHE CYChI3aHIbIPY
cxeMaJiapbl KapacThIPbUIaIbL.

81 |baiipiTy (habpukatapsH xobanay [MoH Tay-KeH METaJLTypTHSUIBIK KOCIMOPBIHAAPIBI jkobamay >KoHe| 5
bkoOanay Typalsibl JKallbl MOJIIMETTEepIi, jkolaayra apHaiFraH
0acTanKpl MAJNIMETTEpAl, 3aybITTap MEH JKeKe LEeXTapJblH OaibITy|
PKOHE OHIMIUIITIHIH cama KepCeTKIMTepiH TaHaay XoHE HeTi3aeyi
BepTreiini. TeXHOMOTHUIBIK JKOHE Cy-KOCTaibl OabITy cyidanapsiH|
TaHIay KOHE €CEeNTey, HEeTi3ri koHe KOCAIKBI XKaObIKTap bl TaH Ay
bKoHe ecemrTey. TPmuMaparrap MeH KypbUIBICTapAsl KoOajayzpl
lyHBIMIacThIpY, KaOBIKTapIbI OPHAJIACTHIPYIbIH HKAJIITBI
npuHounTepi. JKeHzaey, cakray >KoHE KalJblK KoWMamapsl, Oac
pKoctiap. OHzey KacinopsiHAapbiH sxobanayaarsl AJKK anemenrrepi.

82 |A3 aybIp Metannap Metayuryprusicel (Cd, by "A3 ayslp Metannap meramuryprusicbl” kypesl (Cd, Co, Vi sxoHe 4
Co, Bi xone T. 6.) T.0.) CTyZIEHTKE IIaFrblH MeTajJJap METaJUTypTHsChl KOHE IIarbIH
MeTangapasl MTUPOMETAILTYPIHSIIBIK ToclIIepMeH aiy|

MPOIECTEPIHACTI  HEeri3ri  (pU3HKA-XMMUSIBIK  3aHIBUIBIKTAp/Ib]
Urepyre KOMeKTece/Ii.

83 Meramunyprusiiarsl xaHa TexHosorusuiap [Kopraceln ATy/IBIH XJIOPUATI KOHE ABTOKJIABTH] 4
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F‘onmcm:;namlmpfmm omicrepi. TeMeH CYpBINTHI  MBIPHIIII
KOHIICHTPATTaphlH  aBTOKJIABIICH OHACY. OHMOIPICTIH  COHFHI
[TEXHOJIOTUSUIAPEI  OHBIH KOpBITIANApPBIHA Jla docep eTedi. TuTaH
OHIIPYAIH JKaHa METAUIOTCPMUSUIBIK JKOHE JJICKTPOXUMHUSLIIBIK|
mporectepi. KypaMmbiHma MbIc 0ap IIHKI3aTTBI OWO CUITUICHIIPY,
EPITKIIITI aJdy TeXHOJOrwschl, anekrponu3 (SX/EW). Merannapasi
QITyIBIH OKCTPAKIISUIBIK JKOHE copOImmsuiblk — omictepi. Kapal
MeTaIapabl OHIIPYAIH JOMEHIIK eMec ofIicTepi.

84 PKymcak MeTamuryprus Herizaepi DKyMcak MeTauryprusi HeTi3zepi, MeTauTyprHsUIbIK  OaFrbITTaFrbl 4
OHJICY/IIH Ka3ipri 3aMaHFbl CXeMallapbIHIAFbl HETi3T1 MPUHIUITED
MEH Tociamep. APbIK METAILTYpIusl Herizepi. MeTanmapabl atyablH
TyOereiii jkaHa cXemalapbl pecypcTapAbl YHEMJEyre KOHe
KOpIIaFaH OpTaHbl cakTayra HerizmenreH. KocimopbIlHIapabiH
PKAOIBIKTAPbIH SKAHFBIPTY, OSKOJIOTHS JKOHE pecypc YHEMIEY|
0achIMIBIKTAPBIH CaKTay. OKOJOTHS, INHKI3aT JKOHE OSHEpPIHs
IIBIFBIHIAPBIHBIH TEHrepiMiH eckepe OThIpbIn, TycTi Meranaap.sl
QT IBIH METAJUTYPIHSIJIBIK, TEXHOJIOTHUSUIIBIK CXeMaJlaphl.

85 Merayuryprusiblk ©HIMHIH canachlH MeTautyprusiia pecypc >KOHE JSHEeprusi YHEMJASHTIH, 3KOJIOTHSIIBIK 4
backapy Herizzepi Taza TEXHOJOTHsUIApZbl iCKe achlpy. MeTtamtyprus eHIMIepiHiH
caracbl. OHJIpIC IUBIFBIHIAPBIH a3aiiTy OOMBIHIIA >KYMBICTAP]IBI
PKAHIAHABIPY.  OKCIEPUMEHTTI  Kocmapiay. MeTauryprusuibiK
[pOLIECTEPli MaTEeMATHUKAIBIK MOJICNbICY JKOHE OHTAWIaHIBIPY]|
omictepi. CTaTUCTUKAIIBIK OMICTEp cama Typaibl aKlapaTThl )KUHAY|
MEH TaJmayJaelH THIMII KYpaibl OOJBIN TaObUTambl. MeTainryprus
OHIMJIEpIH CTaHIapTTay MXoHE cepTudHKarTay. MeTaTyprusiibiK
KOCITOPBIHAApAa camaHbl Oackapy OOWBIHINIA KEHmIeHII Oackapy|

pKyiieci.
86 [baiibITy xaOAbIKTapbIH Maiinanany xxoue [[IoHnep cymeH ikaOIbIKTay, ayamMeH kaOJpIKTay, OaibITy)| 4
PKOHJIEY (abpuKanapblHIa ©HIMAI TachIMaiaay, OYHKEpIiK IIapyamlblUIbIK,

MIUKI3aTThl CaKTay JKoHE OHIMAI OalbITy KYpPBUIFBIIAPHl MEH|
PKaOIBIKTAaphIH TalfallaHy apKbUIBl OKBITBIIAABL. KocalKel aysl
[TapyaIIbUIBIFBIHEIH  OalbITy MPOIECTEPiHIH TEXHOJIOTHIaphIMEH|
OailaHbICEl KapacThIpbuIaabl. KemMekii >kabIpIKTBI ecenTey >KoHe
TaHJIay 9icTepi, COHIal-aK KOMEKII 9KOHOMHUKAaHBIH KYPbUIBIMIAPEI

BepTTenei.
87 Puuipictik cymeH xabapikray, b® kemik|KanasikrapapiH okikrenyi. KangpIKTapasl cakray oficTepi MeH 4
DKOHE KAJIJIBIK IapyallblIbIFbI OpbIHIaphl. KanablKTapAblH XUMHUSUIBIK JKOHE MMHEPAJIOTHSIIBIK

Kypambl. baibiTy (aOpukachlHBIH Kas3ipri JKoHE IKMHAKTaIFaH
KaJAbIKTapbl. baibiTy haOpuKanapblHBIH KAIABIK KaO0ATTaphIH KAWTa)
oHJIeY omicTepi (TPaBUTANMSUIBIK, (DIOTANMUSAIBIK, apHAWBl >KOHE
apaiac omicrep). Cynpdunari, TOTHIKKAH XOHE Oacka KeHAEpHi

@ KasHUTY 703-05 binim Oepy Oarnapnamacsl




"K.1. COTBAEB ATBIHIATBI KA3AK ¥JITTBIK TEXHUKAJIBIK 3EPTTEY YHUBEPCUTETI" KEAK

0aiibITy Ke3iHZE ajbIHFaH KaJABIKTap. MeTamtyprus 3aybITTapbIHbIH
KOXKJIapblH KaliTa eHaey. KaTThl TypMBICTBIK KaJAbIKTapAbl KaWTa
eHIey OOMBIHIIA IEPCIIEKTHBANIBIK TEXHOJIOTHLIIAP.

88 MeTtamnyprusibik IporecTep/i Mopenbaep MEH  MOJETBACY, IKyienep  JKOHE  OJap/bIH 5
MOJIETBACY cumatTamaiapbl Typambl TyciHik. [Ipomecrepai  Mopenbaeyre]
ApHaNFaH TEOPHSNAp MEH YKCACTHIK Kpurepuiii. ColKecTeHIIpY,
onmicTepi. AKNAapaTrThIK MaliMeTTep 0a3achlH o3ipiey ouicTepi.
Moaensaepi BU3yanu3alusiiay XKoHe aHUMAIUsLIIay.

89 [MeTtamryprus eHzipiciH xobanay MHBECTULMSUIIBIK  KOHE KEIISeHAI TEXHOJOTHSUIBIK JKOOaslayIbIH 5
HeTi31epi PKaJIBl HETi3/Iepi, Ka3ipri 3aMaHFBl METALTYPTHSUIBIK [IEXTap.IbIH,
OHIIPICTepHiH, KOCIHOPBIHAAPIBIH KIACCHUKAIBIK, BIKTHMAJIBIK-
CTaTUCTHUKAIBIK JKOHE IICHOJIOTHUIBIK KepiHicTepiHmeri jxobanay|
OOBEKTiNIepl  peTiHAETi  CHMaTTaMachl, OacTamkel  jko0anay]
QIIIBIHAAFEI, XKoOaay jkoHe KoOamaH KeHiHTi Ke3eHaepIeri )Ko0aHsI
o3ipiey oxmicTeMeci, Kapa j>KOHE TYCTI METaJUIyprusiiarbl OapJibIK
HETi3rl TEXHOJOTHSJBIK KalTa OemyJepiAiH CHIaTTaMachl MeEH|
OpHaIacy IPUHIMNTEP]

90 [MeTamnyprusibiK Kykhenepi 3epTrey  [MeTauTyprisuiblK KyHelep MEH MpolecTepi 3epTTeyaiH (usnka- 5
XUMUSIBIK ~ OMICTEpPiHIH ~ Kasipri  Karaiibl  MEH  JaMybl,
0aIKpIMATAPAbIH TEMIIEPATYyPACHIH, TYTKBIPJBIFBIH, THIFBI3IBIFBIH,
PIIEKTP OTKI3TIIITICIH oHE OCTTIK KepulyiH eJmey Tocimaepi,
MeTangap OYbIHBIH JKOHE OJapJbIH KOCBUIBICTAPBIHBIH KBICHIMBIH
oINIIey, MeETajll eHIMJACPIHIH camacklH Oakpulay  QIicTepi;
MUPOMETAILTYPIHSIIBIK JKOHE THIPOMETAUTYPTHSUIBIK TPOLECTEP/l
[TepMOJMHAMUKAIBIK X9HE KMHETHKAJIBIK TallIay Heri3aepi

91 |OTka Te3iMAi XKoHE KBUTY OKIIaynareim [OTKa TO3IMII MaTepuatgapAblH KikTeryi. Ay ymiH mukizat. OTKa 5
MaTepHaIIap TEXHOIOTUSICH re3iMmi  OyiftbIMmap. OHIIPICTIH CXeMaJbIK CXeMachl XOHE OTKA
re3iMai  KypbutbiMmap. Otka Te3iMai KypbutbiM. OTka Te3imii
MaTepuangapAblH  JKYMBIC KACHETTEpi: OTKAa TO3IMIITK, ra3
OTKI3TIIITIK, OJIIEeMIIK TYPaKTBUIBIK, BICTBIKKA  TO3IMJLIIK,
XUMHUSJIBIK TO3IMIUIK JKOHE MNUIaKKa To3iMaumik. OTKa Te3imal
BaTTap.IbIH bm3uKanpIK ~ KacuerTepi: TEPMUSUIBIK ~ KEHEIO
KOA(HUIHUEHTI, JKBUTYy CHIHBIMABUIBIFBI, KBITY OTKI3TIMITIK, 3JIEKTp
eTKisrimTik. Kelbip oTka Te3iMai MaTepHanIapIblH CUIaTTaManapbl
(KpeMHe3eMli, aTFOMOCHIIMKATTHI, IMAMOTTHI, JKOFaphl TIUHO3EMII,
MarHE3MsUIBIK HETi3]Ie XKoHe 0acKaiapsl).

92 Tay-keH OalbITy )KOHE METAJLTYpPTHUS Tay-keH OalbITy >OHE METaJUTyprusi ©HEpKaciOiHaeri eHiipicTi 5
KOMOMHATTAPBIH LU PIAHABIPY OacKapyIblH SpTYpJli AeHreiyiepi yuiH HUGPIbIK KyHeneplui Kypy|
TEOPHMSCHIHBIH ~ Moceneinepi  OasHpanraH.  Ludpraanabipynsiy
(YHKIMOHANIBIK ~ JKOHE  KaMTaMachl3  eTymn  OesiKTepiHiH
KYpBUIBIMBIHA TaJIiay JKacaiipl, LHQPIBIK TEXHOJOTHsIIAp/b]
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KYPYIbIH o/iCHAMAIIBIK HETi3/iepi JKapbIKTaHIBIPBULAEL. Tay-KeH
0alibITy  KOHE  METaJUIyprusi  ©HepkaciOiHnmeri  OacKapynblH
[IapyambUIBIK TETIMH KETUIAIpYyAeri, cOHIal-aK OHBI aKIapaTThIK|
KaMTaMachbl3 eTyAeri HUQPIBIK TEXHOJOTHSIIApbIH POiHE epeKIle
Hazap aymapbuiabl. L{udpriblk TexHonmoruMsap Kayinrti aiimMakrapaa
DKYMBIC ICTEUTIH ajaMJIapAbIH apakaT aly KaylliH a3aiTa OTHIPBII,
MporecTepai OHTAWIaHOBIpyFa MyMKiHmIK Oepexmi. [laiimansr
KasOamapmel ~ OHIIpyMEH  OalaHBICTBI  KEIICHAI  MIiHACTTEP|
(KeHimTepAi Wrepymi JKOCcmapiiay, TEOJIOTHSUIBIK — MOZCIBIACY,
TeXHOJIOTHSIIBIK TIpoLeCTepai OacKapy »XoHE TEXHHUKAIBIK KbI3MET
KepceTy) OarmapiaManblK KaMTaMachl3 eTYAIH HHTEIUICKTYallIbl
QHATUTUKAJIBIK ITaKeTTepiMeH OacKapbUIybl )KOHE HHTETpalHsIaHFaH|
TociiMeH OaKpUIaHYbl MYMKIiH, OyJl ©HAIpyII canaHblH OYKid
TEXHOJIOTUSUIBIK MIPOLIECIH €CKePe OTHIPHII, HAKTHI YaKBIT PEXXUMIHIE
e KabblIayra MyMKIHIIK Oepei.

93

Kennepai 6alibITyAaFbl FEUIBIMU
BepTTeyepIiH Herizaepi

[ToHaEe FHUIBIMU-3EPTTEY >KYMBICTAPBIH YHUBIMAACTHIPY JKOHE KOO
IMOCeIeNepi, FRUIBIMH KYMBIC TaKBIPBIOBIH TaHAY, FHUIBIMU-3EPTTEY|
PKYMBICTAPBIHBIH ~KE3CHICPI MEH Ma3MYHBI, FBUIBIMH 3EpTTEY|
TaKpIpblObl ~ OOWBIHIIA  aKmapaTThl  IpIKTEY  NPHHIMITEPI,
PKCIICPUMEHTTI xKocmapiay JKOHE KOI0, KapHUSITaHBIM
MaTepHalapblHa KOWBUIATBIH TajanTap, MATCHTTIK KYKaTTaMaHE]
[pecimMzey, FBUIBIMH HOTIDKENIEP MEH 3epTTey TaKbIPHIOBI OOMBIHIIA
OasHIaMaHBl YCBIHY 3epaeneHemi. Kaszakcram xoHe TMJI
FaTBIMIAPBIHBIH ~ ©MIpOasHEIMEH TAaHBICY, OalBITy CaJlaCHIHBIH|

KaJIBINITACYbl MEH JaMYbIHAFbl FBUIBIMHU 3ePTTEYJIEpIiH Pelli.
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Oky Typi: KyBaisri  Oky mep3imi: 4 Kb AKaNeMHSAJIBIK Adpeke: TEXHHKA IHE TEXHOJIOrHs 6aKaIaspsl

COXK AyAuTOPHAIBIK caBaKTap/bl Kyperap MeH
Kamms |Bapn An):‘:::{p i(:::i"l::: . cemecTpaep Golinmma Gosy
i I 11 I v
ﬂ::):m Ilounin aTayst Tnka :‘:ﬂe:_i’ c:.:; kenemi | COO | nay Kype KYpe Xype Kype
EER moplernat| 3 |wypt [ 2 |2 |3 |a|s5]6]7]|s
TP |TTAP| T mp |caratn ceme | ceme | ceme | ceme | ceme | ceme | ceme | ceme
en erp | crp | eTp | erp | cTp | erp | eTp | eTp
ZCAJIIBI BLIIIM BEPETIH INOHAEP IIUKJIT (KBIT)
M-1. Tiaaixk gafiiHABIK MOY.Ti
LNG108 |Arsumusin tisi AL 10 |300| oo |20 | E [ 5| s
L JKBIT,
LNG104 |Kasak (opeic) Tini MK 10 300 | 0/0/6 210 E 5 5
M-2. [lene MBLIHBIKTBIPY MOAYJ
KFK101- KBII, Jnde
104 JIcHE WBIHBIKTHIPY MK 8 240 0/0/8 120 i 2 2 2 2
M-3. AKNapaTThiK TEXHOJIOrHAIAD MOAYJIi
AKnapaTTeIK-
CSB677 | MMYBHKIIUIIEK HKEML | 5 |1so| 210 | 105 | E 5
TEXHONMOTHANAP (AFBLTIIBIH MK
TiniHae)
M-4. OICYMETTIK-MIICHH AamMy MOLYJIi
HUM137 |Kasakcran Tapuxst X&B}I(] Y 5 150 1/0/2 105 | ME 5
HUM132 |®usocopus )lg}l;l, 5 150 1/0/2 105 E 5
OneyMmerTik-cascH 6imim
HUMI120 [monyai (aneymerrany, 3 90 1/0/1 60 E 3
cascarragy) KBTI,
Oneymerrik-cascu Ginim MK
HUM134 |monyni (MoAEHHETTaHY, 5 150 2/0/1 105 E 5
TICHXOIOTHS)
M-5. Crifaiisac :eMKOPJIBLIKKA Kapehl T, IKOJIOTHS JKIHe Tipwmiik Kayincizairi nerisnepi moayani
Chibaiiiac eMKOPJIbIKKa
HUMI36 |KapChl MOIEHHET JKIHE KYKBIK
Herizaepi
DKOHOMMKA JKIHE KICITKEPJIiK
i Herizuepi )‘.(l.]i? 5 150 | 2/0/1 105 E 5
HPP128 FbU:lbIMH'R[YITey SNiCTePiHiY
Herizaepi
CHE656 SKQHO{'MS{ oHe Tipinik
Kayincisziri
HErBI' NNOHAEP IHKJII (HIT)
M-6. ©UIUKA-MATEMATHKANBIK AaH bIHABIK MOLYJi
HII,
MATI101 |Maremaruka | JKOOK 5 150 1/0/2 105 E 5
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HI, .
PHY468 |Diamuxa HKOOK 5 150 v 105 E 5
HIL,
MATI02 |Marenarxa 1 WOOK 5 150 102 105 E 5
M-7, Baanax faiuiasds woxy:vi
Hizwenepaik wane HIL,
GEN429 wossovepnix rpadueca wook| % 150 [ 102 105 E 5
HIT,
CHEA49S |Manim xummun WOOK 3 150 1N 105 E 5
HIL,
CHEI27 |®ummxnnasix xivMus KOOK 5 150 | v 105 E 5
METS13 Bamar Gamay npouecTepinin 2001
TEOPMACK MEN TEXNONOTHACH
MET599 |¥nrasos PR HIL, TK 5 150 21 105 E 5
Marnr oue pHais
METS1 11
& |Gaitury axicrepi
Kapa wone Tyeri
MCTRUTYPFRIHER TEXHOTESU
HIHE KAlTARIMS IMKTATHH
MET515 NCTAUIYPrISUIBIK KaliTa L
MY SAONO HILTK| 5 |150 05 | E 5
MET609 [Merawmyprazand 210
IKCOCPUMCHTTIR HETTIACP
MNafzanm xaobanapan
METS17 |Gafisimyanrst GUoTauMansK 210
pearcHTTCp
METS18 | Apsadinl 20eKTPOMETALYYPIHS 20001
Kopposus mame MeTauLInps
METS10 | ooray uel s [1so] ¥ | gos | E 5
Baitury enaipicinin
MET521 pHimm— 20
MeTauyprusiar asToreuk
METI127 202
npouecTep
Kosnoosmms
METI22 [mirrepsiaiapasisg 3 2N
e HILTK| 6 180 120 E 6
Tainan kasbanapas
MET420 |Galirynass! XOCRIKS 202
ApYHINBIK
AAPL79 |Oxy npaxriks )K}(!)H'OK 2 2 2
M-8. K pati Gaibnrry Godnomma Gaias| i K al
HI,
METS0] | TexHonoruansiK MHHEPATOrHS KOOK 4 120 210 75 E 4
METI6) [t xesbampan Galarry | HIL | o | ye0| 21 | 120 | E 3
werizaepi HOOK
Ken aafisimay npouecerepi HIT,
METS02 ookt oG d WOOK 5 150 | 2110 105 E 5
IMpasrramannk Gafisiry HI,
METS05 axcrepl KOOK 5 150 | 210 105 E 5
M-9. Merwaayprus Godinstua 6 il stoayai
METS00 [Xann meransypras x(%%x s |1so| 2on | w05 | B 5
Meranayprisisix HI, .
MET619 2 al wook| 3 150 | 210 105 E 5
Merannyprisaisix HI,
MET596 & u IKOOK s 150 | 210 108 E 5
AYMP TYCT] METRNAAAD HI,
MET303 " KOOK 5 150 [ 210 105 E 5
METS 10 |Acun weTaasp HIL | 5 Jiso| 20n | 10s | E s
METIILTYPIMACH KOOK
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MeTanuTyprusibiK Kby
TEXHUKACH GOMbIHImA HIT,
MEZ0E) 3epTXaHAIBIK XoHe urkeHepiik| JKOOK 6 150 L ) e .
MPAaKTHKYM
Meramyprusisik HII,
MET622 |npoueccrepain 5 120 | 2/0/1 75 E 5
JKOOK
JKBLUTYIHEPreTHKACH!
Meramnyprusnsik urkenepus | HII,
MET621 (asuses Tixisge) WOOK 5 150 | 2/0/1 105 E 5
BEATHIIK IIOHAEP LIKJII (BIT)
M-10. Meraaayprus Golpinma Kacibn Kei3MeT MOAYJT
BIT,
MET509 |Kapa mMeTanaap METaLTyprHAchl WOOK 5 150 2/0/1 105 E 5
Weninm metannmap BIT,
MET504 & s KOOK 5 150 | 2/1/0 105 E )
NE DS [[0Can STy BIL | 6 |18 2an | 120 | E 6
METAJLTYpTHACH! JKOOK
M-11. Kenni Gaiiniry Gofibinma kacibn KeisMeT MOy
o il ZBEL
METS507 |®notaumsansik Gaiisy omicrepi KOOK 4 120 | 2/1/0 75 E 4
M-12. Kacibu Keizmer moayai
MET554 Texuorerai mnki?m'mpm.l 20001
OHJIEY NpouecTepi
Peuukiusr kesinge inecne
METS555 |enimai any, canacel xaHe 2/0/1
cepTHuKaTTay
MeTanmyprusibiK OHIMHIK
MET5%0 TYTHIHYLIBLIBIK KACHETTEPI BIT, TK 5 150 s 105 E 5
MET59] | CTamyprues 201
reoTeXHONOTHANAp
METS57] [DEMLTTYAKH apalist ke V11
KHBUIBICTHI 9/1iCTEpi
METS4 |TETRmmorteE Gaftury 111
aicTepi
METSg [ YT 3950 KADS MCTRNTDRTER 201
KOpBITNaNapht
Kapa meTanmypruanarst
METS73 [MeTaulyprusuibiK arperarrapisl 2/0/1
soGanay
Kasakcransarsi ypaH sxaHe
MET592 |cupek meTanasl mukizarrapasl (BIT, TK| 4 120 [ 2/0/1 75 E 4
oHICY
METGY | TSI TRap YA 2110
TEOPHSACH! MEH NPAKTHKACH
Kiirsgp (Dol e copi 1nn
ChiHAMalay KKoHe Gakpuiay
MET574 |Kenni OaiibiTyra 3epTTey 2/1/0
MET14] [FePS MeTRUypriouerss ' 2002
NPOLIECTep MEH anmnaparrap
METIdp |IPR MR PO 20012
TIPOLIECTEP MEH anmnaparTap
METI108 |Meramiyprusisik nemrep 2/1/1
i|BILTK| 6 180 120 E 6
MET489 Mertannapaars! xadbli TYprepi 26012
MCH O/Iap/Ibl ATy HKOMAPHI
MET417 Kypamsiiaa amrsinsl 6ap sxone 2012
ypaH KeHzepiH GaitbiTy
MET156 Baitbity npoueccrepin 21N
MOJCBACY
saETyEs [ TISOMEIRIRIDERURE Wik 2/0/1
JKHHAY HKIHE ra3jisl Tazanay
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MET529 KoprachiH »aHe MbIpbiL 2100
METaILTyprusiChl
MeTramyprusisik
METS580 |npouecTepaiH Kbuy- XKaHe 2/0/1
Maccaanmacysi BIT, TK 5 150 105 E 5
MET581 | ¥HTaKTEl METARNYPrHABIN 2/0/1
TIPOLIECCTEPi MEH annapaTrapbl
METS531 |TTonumerant keHaepin Oaisity 1/1/1
Cupek MeTannaap KeHaepin
MET532 Gatibty 2/1/0
MET533 |DePPoxopsrma 2/0/1
METaLTypPruscsl
MET534 MBIC x9HE HUKEIb 2100
METa/UTYPrHACH
METsg2 [MeramK enimzcpai BILTK| 5 [150| 201 | 105 | E 5
JaiibIHAay JKIHE OHIM JM3aliHBl
Tay-KeH XUMHAIBIK JKoHEe
METS536 |Merann eMec WHKI3aTTsl 2/1/0
GaibiTy
MET537 |Kapa mctamn kesepin baiisity 1/1/1
METS3g |MeTAaap mex . 2001
KOPBITHANAPABLIH KYIO OHAIpici
MET539 PannoakTHBTi MKaHe inecne 2/0/1
METanIap METALTYPruschl
MET584 ApHaiisl TaraifbIHAANATbIH 2001
KOPBITNANAP/b amy
Crpek meTannap BILTK| 5 | 150 105 | E 5
METALTYPrHACKIHAAFBI PECYPC
MET692 ek duep: M yHEMACY AR 2/0/1
3amMaHayH NpHHUHNTEePi
METs41 |CYCI3ARRAKPY HKoHE WAk 111
yeray
METSG4: | ATy detipexanapin 2/1/0
xkobanay
[Harsin MeTanzap
MET455 |metannyprusice (Cd, Co, Bi 2/0/1
JKOHE T.0.)
71 e o 2/0/1
TCXHONOTHANAP
MET693 | TIMCHR NeTyprans 2001
Herizaepi
MET694 |METRVYPrIANBIK OHiMICPRIN gy el 4 120 | 2001 | 75 | E 4
canaceiH Gackapy Herisznepi
METs45 |Faluny sabmxraprm 1/1/1
naiiaanasy jxKoHe XKeHIey
Ounipicti cymex
KaMTaMachI3AaHIBIPY,
MET453 [Taceimannay xoHe GaiibiTy 2/0/1
(pabGpHKACHIHBIH KALIBIK
IapyambUIBIFGl
AAP143 |Ouaipictik npakTaka I EIL, 2 0/0/2 2
HKOOK
AAP110 |©uaipicrix npakrua I wLl 0/0/1 1
JKOOK
M-13. "R&D" monyni
METS58 |MOTamypriasx 2001
NPOLECCTEPAI MOAEIbACY
Merantyprusisik enaipicTi
el skobanay Herizaepi S
MET583 Merannyprusuibik xyiienepai 2/1/0
|3eprTey
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OTka Tesimai ke KLty BILTK| 5 | 150 105 | E 5
MET594 |oKmay/iarsii MaTepHaIapAbIH 2/0/1
TCXHOJIOTHACHI

Tay-keH GalibiTy XKoHE

METS576 |meramnyprus KOMOHHATTaphiH 2/1/0

UHOpRaHABIPY
MET572 i;ﬂ%gﬁ:’i“ e 2110

M-14, KOpBITLIHALI ATTECTATTAY MOAYJTi
ECA108 [Kopursmmiarrecrama | KA [ 8 [ | e i 7 A T [ [
M-15. OKBITYABIN KOCHIMINA TYPJaepiHin Moayi

AAPS500 [Sckepn maiibimmsi [okr ] o | ] | |

YHHBEPCHTET 060iibiHIIA KHBIHBI: 31 | 29|28 |32 |31]|2] 33 27

60 60 60 60

BapabiK OKY Ke3eninaeri KpeAHTTep CAHBI

Tlonpep unknaepi Kpeaunrrep
Eli] E| .
Iuxn E T |eg| =Ee -
Koz g |2 8 33 2
EE B8l £5 | &
E] =) E =} l'-’ﬂ‘
z (S 3
S
2 | = =
(OKBIT) |XKamnsi Ginim GepeTin nanAEp LMK 51 5 56
(HIT) |Herisri nonnep umkii (HIT) 83 31 176
(BIT) |Beinzix nonaep unkii 23 39
Teopusabix, oxsimy Oolisinua 6apasizsl: 51 106 75 232
KA  |KopuiTsilae! arrecrarray 8 8

~
wn

JKUBIHDBL:| 59 106 240

K.}A.Car6aes aTeinaarsl Kaz¥T3Y Feuisivu keHecinin memimi Xarrama Ne5, 24.11.2022 .
K.U.Carbaes areinaarsl Kas¥ T3V Oky-amicremenik keHecinin mwemimi Xarrama Ne3, 17.11.2022 x.

O.A. Baiikonsipos atsingarsl TKMH Feuisivu kenecinin memivi Xatrama Ne3, 15.11.2022 .

AxaaeMHIBIK Maceaesep skeHinaeri Ilpopexrop B.A. ‘KayTukos

e
&=

i

""MeTaJuty PrusuIbIK POLECTEP, Kby TEXHHKACKI JKIHE APHAHLI %f g
MAaTepHAapP TEXHONOTHACKHI'" KapeapacbIHbLIH MeHrepymici W ISR

K.B. PricOexoB

Tay-KeH MeTaJLIy Prusi HHCTHTYThIHBIH JHPEKTOPbI

"MeTa/Lyprus dHe naiiaans! Kazéanapasl 6aipiTy"

FBR M.B. BapmeHuinHoBa
KkadenpacbiHbIH MeHrepymici

KOO cepixreci :

Bycrep nomurexHuKaabIK HHCTUTYThI (AKHI) 5 N Khyen B. Mumpa

AKymbic Gepywisep kenecinin oxiai "Kazakmpbic" JKIIC-nen W E.A. Ocnianos

Hymbic Gepyminep kenecinin okini "KAZ Minerals” JKIIC-nen M V.K. [IxersiGaena
\
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6. Kocbimina 6istim 0epy 6arnapiaamanapsl (Minor)

Kocbhimia
KbI3METTEP/IiH aTaybl
nmaHjepi 0ap 6inim Oepy
6argapJjaManapsbl
(Minor)

Kpeaurrepain :kannsl
CaHbI

Y CBIHBLIATBIH OKY
cemMecTpJiepi

Hrepy KOpbITBIHABICHI
0OMBIHIIA KYXKATTaPp
KocbIMIIa 0ij1iM Oepy

OaFmapjamMaJiapbl
(Minor)
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