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KbickapTyaap meH Oearijiepain Tizimi

[TOK - [Ipodeccopabl-OKbITYIIBI KYpaM
bbb - binim 6epy 6arnapiamacsl

TK - Tipkey keHceci

KOX - KymsbIc 0Ky xocmapsl
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1. Bigim O6epy 6araapaaMacbhbIHbIH CHIIATTAMACHI

6B07109 "Umxenepnik ¢u3mka KoHE MaTepuanTany' Oumm Oepy
OarmapiiaMachl-)KOFapbl OLTIM OepyaiH YII JACHTeWl KYWEeCiHIH OUTIKTLTITIHIH
OipiHII AeHTell OOJNBIN TaObUIAIABI, KEHIHTT MArucTpiik Oarmapiiamanap, COJaH
KEH1H JOKTOpaHTypa OaraapiaMaliaphl YiiH 0a3a 00N TaObLIaIbI.

barnapiama KeH KbI3MET cajlaChIHbIH MaMaHJapbiH JaspiayFa OarbITTaFaH.
TexHuka *xKoHe TEXHOJOTHUIIAP CalachIHIaFbl KQXKETT1 0a3aibIK O1711M MEH JIaFablIap
OoJamak MamMaHaapra OHEPKICINTIH Ke3 KEJITeH CAIaChIHBIH KYMBICIIPOIIECIHE OHAl
eHyre MYMKIHAIK Oepeni. bimim Oepy OarmapinamacbiHia —MaTepuajTaHy,
HAHOTEXHOJIOTHS, AIPOJIBIK TEXHOIOTHIIAP, FAPHIIITHIK TEXHOJIOTHSIIAP, KapThUIak
OTKI3TIII 3JIEKTPOHUKA CalajlapblH/la FBUIBIMH HETI3Jep KajlaHaabl. MamMaHaapibl
Aasipiay >KaHa MaTepHalgap/bl, TEXHOJIOTHIIAPAbI, aclanTap MEH KYPbUIFbLIAPIbI
3epTTey, I3IpJey, )Kacay KoHE MaiijlalilaHy cajlachIHA Kypriziaeal. MamanaapabiH
’KYMBICHI acTiantap MeH KYPBUIFbUIAPAbI KYPY, )KaKcapTy, Maijanany )KoHe )KOH/ICY,
KaHa MaTepHalfapbl Kacay XoHE 3epTTey, COHAal-aK OJIapJAbl d3ipiiey >KOHE
KOJIJIaHy cajajiapbl OOMBIHINIA TEXHOJOTUSIAPIbI €HT'13y OOJIBIT TaObLIa b,

6B07109 "Umxenepnik ¢usmka xKoHe Marepuantany' Ournm Oepy
OarapiiamMachl OOMBIHINA "TEXHHUKA XKOHE TEXHOJIOTHUS OaKanaBpbl' JOpEKECiH aliFaH
TYJIEKTEP KeJIeCl MYMKIHIIKTEpre he:

-eHOEK KbI3METIH ILIAFblH JKOHE 1pl OHJIPICTIK KOCIMOPBIHAAPFA; SCKEpHU-
OHEPKACINTIK KEUIeHIe; ©HEPKACil, BSHeprerhka, OunM Oepy cajlachlHAarbl
MEMJICKETTIK KOHE MEMJICKETTIK eMeC MeEKeMeJepre; FhUIBIMU-3EPTTey >KOHE
xoOanay WHCTUTYTTapbl MEH 3epTXaHalapblHAa; TEXHUKA MEH TEXHOJOTHSIIAP/IbI
KETKi3yre, OamTayFa »KoHE KbI3MET KepceTyre OalmaHBICThI KOMITAHUSTIAp MEH
(dupmanapa >KenuIik nepcoHan peTinae dacray.

- TPAHTTHIK HEMECE aKbUIbI HETi37lc aJIbIHFaH HeMece cabaKTac MaMaHJbIK
OOWBIHIIIA KOFaphl OUIIMHIH MarucTpiiik Oarmapiamachkl OOWBIHIIA OUTIKTLIITIH
apTTHIPY.

Keninik mepcoHan peTiHAE MbIHAIAp Ke3aenedl: OHMIIPICTIH OapiblK
calalapblHa  WHXEHep-QU3MK; kolajay  VHBIMAApBIHAA,  MEKeMeJepe,
WHCTUTYTTAp/a, YHUBEPCUTETTEPIC WHXKEHEPIIK OCHIHIEr1 FhUIBIMH KBI3METKED;
MeTarOTUKAIBIK KBI3METKEP; KbI3MET cajlaiapbl OOWBIHINA TEXHHUKAIIBIK MaMaH,
TEXHUKAJIBIK KEHECIIIi; MaTepUalITaHy CalachlHAAFbl HHXCHEP - TEXHUK, HH)KEHEP-
TEXHOJIOT (MaTepHaJITaHYIIIbl, METAIUITAHYIIIbI); MHXEHEep-3epTTEeYIIIL;
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2. Binim Oepy 6arnapjaMachbIHBIH MAKCATHI MeH MiHAeTTepi

bbb makcarsi:

binim 6epy O6armapiamMachlHBIH MaKCaThl CTYJEHTTEPl TEXHUKAIBIK (hU3HUKa
MEH MaTepUANTAHYIBIH OPTYPJ CallalapblHAaFbl FHUIBIMH JKOHE WH)KCHEPIIIK
ecenTepai MICmIyre iprelli KOHE MPAKTHKAIBIK JTaWbIHIIBIKTEI KaMTamachl3 €Ty,
COHJIaii-aK CTYJICHTTEPIiH MHKEHEPIIIK Ta1ay KoHe jko0amay JarabUIapblH JaMbITY
OOJIBIT TAOBLIAEI.

bbb minaerrepi:

1) umkeHepiik GpHU3MKa )KOHEe MaTepHaITaHy OOMBIHIIA TYPJIl MaMaHIBIKTAPIbIH
HET131H/1€ )KaTKaH FhUIBIMU KOHE MAaTEMAaTHUKAIIBIK MIPUHIIUIITEP 11 OLTy HKoHE
TYCIHY;

2) TaHBUIFaH O/IiCTEP/Ii MaliaaaHa OTHIPHII, TEXHUKAIBIK (pU3rKa OOWBIHIIA
KOJAaHOAJbI FBUIBIMU MIHJETTEP]II KOO, TYKBIPBIMAY KOHE IIEITY YIIIH alfaH
OLTIMIEpIH KOIAaHy KaOlaeTi;

3) anbIHFaH OLTIM/II MHXKCHEPITIK (pHU3HKa JKOHE MaTepuaiTaHy OOMBIHIIIA SPTYPJI
MaMaH/IBIKTapFa *KaTaThIH TEXHUKAJBIK KYHeTIepi, MPoIecTep MEH oJiCTep/Il
Tajay YIIiH, OHBIH 1IIIHAE MOJACIBACY IICTEPiH MaiiganaHa OTHIPBIN KOJIIaHY
KaOlJIeTI;

4) uHKEHEPIK-TEXHUKAIBIK JKYHeaep i xobaiay oicTeMeNepid TYCIHY JKoHE
OJIapJIbl KOJIJIaHy KaOiieTi;

5) kaxeTTi omebueTTepai Tady, IePEKKOPIAp bl XKoHe OacKa Ja akmapar Ke3aepiH
namaanany Kaoijaeri;

6) KaKeTTi 3epTTeyNep i Tajaay, )Kocmnapiay ,oHe KYprisy, alblHFaH IepeKTepIi
TYCIHAIPY ’K9HE KOPBITBIH/BI J)Kacay Kaolieri;

7) THICTI KaOBIKTHI, KypalAapAsl )KOHE dIICTEPl TaHIAY YKOHE MaiJanany
MYMKIH/IIT;

8) skeke koHe TOI MYIIECI pEeTiHIe THIMIII )KYMBIC iCTey;

9) sk00aIbIK MECHEIKMEHT JKoHE OM3HEC cajachiHaa xadapaap 0omyra, ToyeKeIaep
MEH ©3TepEeTiH JKaFaalIapablH 9CepiH OUTyTe JKOHE TYCIHYTE;

10) emip Goiibl 63 OeTiHIIIE O1TIM aTy koHE OUTIKTLIITIH apTThIPY KaKETTUIITH
CEe31HyTe JKOHE KaOlJIETTIIIKKe ue 00JIyFa;

11) JleHcaynbIK cakTay, Kayilci3aiK, KYKbIKTBIK aCIIEKTIJIep MOHE HHKCHEPIIIK
KbI3MET YIIIH jKayalKepIIiJIiK MacelleJIepiH TYCIHY, HHXXEHEPIIK MeniMAep IiH
QJIEYMETTIK KOHTEKCTKE JKOHE KOpIIaraH OpTara 9CEpiH TYCIHY:

12) kacinTiK 911 KOJCKCIH KOHE MHKCHEPITIK MMPaKTHKa HOpMaJlapblH YCTaHyFa
MIHAETTI.
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3. binim Oepy 0arnapiaamMachiH OKBITY HITHKeJIEPiH 0aFajiayFa KOMbLIATBHIH
TajJanrap

OKpITY HoTHXKeNepl OUTIMIIL, JaFIbUIapAbl XKoHE KY3bIPETTLTIKTI KaMTHIIbI

YKOHE KBl OLTIM Oepy OaFaapiiaMachl YIIIH 1€, OHbIH )KeKe MOYJIbJIepl, MOHAEPI
HeMece TalChIpMaaphl YIIiH ¢ aHBIKTaIa lbl.

OKBITY HOTHDKENIEpiH Oaraniay KypasJlapblH TaHJAy OCbl KE3€HJErl Heri3ri

MiHJIeT-0aKblIayAbIH OapiblK TYpJepl YIIIH Oarayay oficTepl MEH KypayJaapbiH

TaHJay, OJIAPJIbIH KOMEriMeH IoH

ﬂGHFCﬁiHI{G OKBITYIBbIH KOCIIapJIaHtraH

HOTWKEJIepiHe KOJI XKETKI3y 1 OaphIHIIIa TUIMI1 Oaraayra 00J1abl.

4. Bijim Oepy 0araapJiaMachbIHbIH NACIOPTHI

4.1. XKanmsl MosiMeTTED

Ne Ha3zBanue nmoJjs

IIpumeyanue

1 Opic aTaysl

6B07 «HxeHepik, OHILY KOHE KYPBLIbIC
cajayapbi»

2 |binim Oepy canachIHBIH KOJIbI )KOHE
bKiIKTEMECT

6B071 «MHxeHepus KoHE HHKEHEPITIK 1C»

3 |lalbIHABIK OAFBITTAPBIHBIH KOBI JKOHE
bKIKTEMECT

B061 «Marepuanrany »oHe TEXHOJIOTHUSIAP»

4 binim Oepy OaraapinaManapblHbIH TOObI

6B07109 «mxeHepinik pu3nka xKoHe
MaTrcpHraITany»

5 [binim Oepy OarnapsiaMachIHbIH aTaysbl

6B07109 "unxeHepinik pU3MKa KOHE
MmatepuanTany" 6i1imM Oepy GaraapiaMacsl )KOFapbl
Ou1iM OepyliH YII IeHTenIl )KyheciHiH OipiHiIi
OLTIKTUIIK JeHreii O0JIbIn TaObIIa bl

6 |buriM Oepy OarnapiaMachIHBIH KbICKAIIIA
CUITATTaMAachl

binim 6epy OarnapiaMachIHBIH MaKcaThl
CTYJICHTTEP1 TEXHUKAJBIK (PU3HKA MEH
MaTepUalTaHyAbIH SPTYPIIi canaaapbiHAaFbl
FBUTBIMU JKOHE HHXKEHEPITIK €CenTep/Ii IMenTyre
ipreni KoHe MPAaKTUKAIBIK JalbIHIBIKTHI
KaMTaMachI3 €Ty, COH/ai-aK CTYICHTTEPIIH
MHXEHEPIIIK Tajfay jKoHe jkobaay JarJblIapblH
JAMBITY OOJIBIN TaObLIA/IBI.

7 |BBb makcartsl Kana
8 |BBb Typi 6

9 [YBIII 6oiibiHIIa AeHTEH 6

10 |CBII 6oiipIHIIa qeHreit Her

11 |bBb aiipbIkia epexienikTepl

Kocaunnomast bbb
I"'onkoHrckmii ropoackoi yuusepcurer, CAP
I'onrkonr, Kuraiickas Haponnas PecrmyOnmka
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12

binim oepy Oarapiamacsl
KY3BIpETTEPIHIH Tiz0eci:

1) MHKpO- KoHE HaHOOJIIIEMII KyHenepIi
3epTTEYAIH TOKIPUOCITIK 9IICTEPIH TaHIAY bl
HETi37eY;

2) apHaiibl (QPU3HKATIBIK-XUMUSUIBIK KacCHeTTepi Oap
MaTepuaiaapabl (KeyeKTi HAaHOKYPBUIBIMAAP,
MarHuTTiK HAHOMaTepuaiiap,
HaHoOMOMaTepuanap) ary OoibIHIIA
AKCIIEPUMEHTTI YHBIMAACTBIPY XKOHE OTKIZY/I1
xKocnapriay;

3) KociOu KbI3MeTTe OLTiMIH OIpIKTIpY JKOHE
TEXHHKA MCH TEXHOJIOTHUS CaJIaChIH/A IIEIIIM
KaObU1ay Ke31He 03 UAesIapbIH IaJeNaei amy
KY3bIpETTLIITiHE He 00y.

4) marepualiTaHy CalaChIHIAFbI Ka0IbIKTHIH
(YHKITMOHAJIBIK MaKCATBIHBIH €PEKIICITIKTePiH
JKOHE OHBI HU(PIAHIBIPY MYMKIH/ITIH
TYCIHIIpY;

5) KomaHOaNbI ecenTepi ISy YIIiH
HAHOOOBEKTUICP/II XKOHE OIaPIbIH
KOMITO3UTTEPIH alyAblH (PU3UKAIBIK-XUMUSIIBIK
o/icTepiH, COHIAN-aK KYPBUIBIMIAP/IbI,
KYPBUIBIMAAPIbI, KypaMIbl, MOP(HOIOTHsIIapAbI
CUTIATTAy JJIICTEPiH KOJIAHY;

6) apsl Kapail FEUTBIMU-TIEAArOTUKAJIBIK KbI3MET
YILIH 03bIK MaTepUalITaHy1aFbl Ka3ipri
TeHCHIUSIIIAPIbI 3ePTTEY;

7) MaTepuanTaHy, HAHOOHIIPY, MaTepHaIap Ibl
OHJIEY JKoHE MOAUUKALIUATIAY MOCENENEPiH
MIENTYIH €H KaKChl 9/IICTePiH TaH/Iay;

8) asbIHFaH OHIM TYpiHE COHKeC OHbI
OHTAWJIAH/IBIPY MaKCATBIH/IA TEXHOJIOTHSIITBIK
IPOLIECTIH MapaMeTpiiepi OONBIHIIA OHIM
CartachIHBIH 0OJDKaMBIH MOJIENBIICY JKOHE
Oaranay;

9) 3epTXaHAIBIK KYpai-Ka0IbIKTap/Ibl )KOHE
3aMaHayH FhUIBIMU Ka0IbIKTap bl Maki1aaana
OTBIPBIN (PUBUKATBIK SKCIIEPUMEHT JKYPTi3y
apKBLIbl MATEPUANIBIH KYPBUIBIMBIH 3€PTTEY.

13

binim Oepy 6armapiamMachiH OKbITY
HOTIOKETIepi:

KYH/II3T1

14 Kpenurrep Kenemi 4 Kbl
15 OxkpiTy TiNACPI 240
16 |[bepineTiH aKaIeMISUTBIK JOPEKE Kazakma, opbiciia

17

O3ipieyi (Jiep) MeH aBTopiap:

TexHuka xoHe TCXHOJIOTHAIIAP 6aKaJ'IaBpBI

18

Kpenurrep kenemi

Mytymes Annbek KymabexoBuu
KaknmoB Ynan Kanpeipxanyibl

Asar CeiiTxan

Kynait6eprenos Kenec Kakumoua
KemenbekoBa AitHaryns EpskanoBHa

Etunt Taampin
Ep6onkpI361
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4.2. biaim 0epy 0arnapjiaMachbl MeH OKY MoH/AePi 00HbIHINIA KAJBINTACKAH OKBITY HITHKeJIepiHe KO0J1 KeTKi3y/liH e3apa

O0alJIaHBICHI
Ne Kpeaur KanbinracTeIpblIATBIH OKBITY
ITonnin aTaybl IToHHIH KBICKAIA CHIIATTAMACKI CaHbI HITH:KeJIepi (koaTap)
PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9
ba3ajbIK moHaep uMKIIi
KOO xommoHeHTi
1 |CeiGaiinac sxeMKOpIBIKKa MaxkcaThl: CTYJACHTTEP/IIH KOFaMIIbIK YKOHE JKCKE 5 v \%

KapChl MOICHUET IEH KYKbIK
Heri3mepi

KYKBIKTBIK CAHACHI MEH KYKBIKTBIK MOJICHUCTIH
ApTTHIPY, COHJAM-aKk chI0aiIac IKEMKOPIIBIKKA
Kapchl QJICYMETTIK KYOBLIBIC peTiHIe OimiM
PKYWECIH ~ JKOHE  a3aMaTTbhlK  YCTaHBIMJIBI
KaJIBIITACTHIPY. MasmyHbI: Ka3aKCTaH/IbIK
KOFaMHBIH QJIEYMETTIK-9KOHOMHKAIIBIK
KaThIHACTAPBIH )KETUIIPY, ChIOaac )KeMKOPIBIK
MiHE3-KYJIKbIHBIH TICUXOJIOTHSLITBIK
epEeKIIeNiKTepi, Chi0aiac KEeMKOPIBIKKA KapChl
MOJICHUETTI KaJBINTACTBIPY, TYPJl callaiap/arsl
chi0aiillac  KEMKOPJIBIK ~ OpeKeTTepi  YIIiH
KYKBIKTBIK YKayaIrKepIIUTiK.
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2 [FBUIbIMH 3€PTTeY OMICTEPIHIH | Frpmpivm 3epTTey OMICTEPIHIH Herizaepi»

HET13AEP1 [OHIHIH MaKcaThl — CTYAEHTTEPAiH FBUIBIMU
O1TIMHIH omicremeci caJlachIHAFbI
iCKepITiKTepl MCH JlaF IBUTAPBIH
KaJIBIITACTHIPY. IonHIH KbICKALIA
CUIATTaMachl. FouibiMu TaHBIMHBIH

omicHaMajbIK —Herizzmepi. TBUIBIMH  TaHBIM
TyciHiri. TeopusnbIK >KoHE SMIMPUKAIBIK
3epTTey omicTepi. FrulbIMU 3epTTey OarbITHIH
TaHnay. 3epTTey JKYMBICBIHBIH Ke3CHIEpi.
3epTTey TaKbBIPHIOBI KOHE OHBIH ©3CKTLIIri.
DKCIIEPUMEHTTIH KIacCU(HUKAIMACHI, TYpiepi
PKOHE MIHAETTEPI. DKCIIEPUMEHTTIK
3epTTeyepAl METPOJOTUSUIBIK KaMTaMmachl3
ety. Ecenrey oskcmepumeHti. DKCrepHUMEHT
HOTIDKEJICpIH ~ OHJIEY  oJicTepi.  3epTrey
HOTHXeJepiH TYKBIPBIMIAY. 3eprrey
PKYMBICBIHBIH TIPE3EHTAIUSICHI.

3 |KapKbUIBIK CayaTThLIBIK

. : MakcaThel: allblHFAaH OUTIM MEH OJlapIibl
Heri3aepi

MPaKTUKAIBIK KOJJAHy apachlHAa TIKeleH
OaiinaHbIC KYpY HeETi3iH/Ie OimiM
QTyIIBUTAP/ABIH ~ KapXKBUIBIK ~ CayaTThUIBIFBIH
KaJIBIITACTBIPy. Ma3MyHbI: KapKbIHBI OacKapy
CaJIachIH/IaFbl OapIIBIK KYpaJapibl ic xKY3iHe
naiianaHy, O KHHaKTapAbl CakKTay IKoHE
KoOeiTy, OFOKETTI cayaTThl >KOCHapiay,
CAJILIKTApJIbl  €CENTey, TOJIey JKOHE CallbIK
eCEeNTLNriH  Aypbic  TONTHIPY  OOMBIHIIA
NPaKTHKAIBIK JaFAbUIapabl ally, KapKbUIBIK
aKMmaparTel Tajnay, 6apabdap WHBECTHIWSIBIK
CTpaTerusuiapApl  TaHJay  YIOiH  KapiKbl
eHIMJEepiHe Oargapiay.
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4 SKO.HOMI’.IKa KOHE KICIIKEPIIK  \MakcaT: DKOHOMUKAJIBIK YAEPICTEP Typallbl
HETI3AEP1 0asabIK 0i1iM MEH KOCIIKEPIK KbI3METTI
PKYPTI3Y JaFIbUIaPbIH KAJIBIITACTHIPY.
MaszmyHbl: [ToH S5KOHOMUKAJIBIK YFBIMAAP/IbI,
CYPAHBIC TICH YChIHBIC, HAPBIKTHIK TEMe-TCHIIK
CHSKTBHI TYCIHIKTEpl Talnay JaFIbUIapbiH
KaJIBINITACTHIPY MAaKCATBIH/IA OKBITHIIA B
CoHbIMEH KaTap, OM3HEC Kypy KoHe Oackapy
Heri3aepi, On3Hec-KoCmapapbl a3ipIey,
ToyeKenep/i Oaranay »KoHe CTPaTETUsIIbIK
emimMiaep Kaobuiiay KaMThUIa bl

5 [xonorus xoHe Tipuimix MakcaThl: SKOJOTHSUIIBIK O1JIIM MEH CaHaHbI

KaymCI3/urt KaJIBINITACTBIPY, TAOUFH PECYPCTAP/Ibl YTHIMIIbI
Maiianany/bIH XKoHE KOpIIaFraH OpTaHbl
KOpFay/IblH 3aMaHayH o/iicTepi OOMbIHIIIA
TEOPHSUTBIK KOHE MPAKTHKAJIBIK OLTiM aiy.
Ma3sMyHbBI: 5KOJOTUSHBIH FHUTBIM PETIHICT
MIHJICTTEPiH, TAOUFH KYHEICPIiH KYMBIC
icTey 3aH/IbIIBIKTAPBIH KOHE CHOCK KhI3METI
PKaF TalbIHIAFBI SKOJIOTUSIIBIK KAyITICI3iK
acriekTiniepin 3epTrey, Kopiaran opraHb
0aKpLIay KOHE OHBIH Kayilci3miri
CaJIaChIH/IaFbl 0acKapy, SKOJIOTHSUIBIK
MpoOIeManap/ bl ISy KOIAPHI,
TexHochepaaarsl TIPUILTIK SPEKEeTiHIH
Kayirci3iri, TAOUFU KoHE TEXHOTCHIIIK
CUTIATTaFrbl TOTEHIIIS JKaFaanap.
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6 [Hanomarepuannapra xipicne  |Hayorexnonorusmpin NPUHIMNTEPI MEH
(U3MKa-XUMUSUIBIK 9CepiIepiH cunarTay skoHe
Oaranay xKabineTiH KabmracTepy. OKy
KypChl HAHOTEXHOJIOTUSTHBIH 1pTelti 3aHIapbiH
PKoHE HaHOOBEKTiJIep MEeH
HaHOMaTepHAIIAAP/a KY3eTe achIPhIIAThIH
KBAHTTHIK-OJIIIIEM/TI SCepIepi TYCIHYIIH
TEOPHSUIBIK HeTi31H Kypaiabl. [1oHHIH
Ma3MYHBI HAHOOOJIIIEKTEP/IiH,
HAaHOKYPBUTBIMIAP/IBIH JKOHE
HaHOMAaTepHaNIapAbIH KACHETTEPiH
cunartayra OarbiTTasnrad. Hemmik Oip sxoHe
K1 eJIeM 1l HAHOKYPBUTBIM/IBI MaTepHasaap
KapacThIpbUIaIbl. HaHOMaTepuaniap bt
CUHTE3/Iey, HAHOKYPBUIbIMIAP MEH
HaHOMAaTepHaNapAbl 3epTTey d/icTepi,
HaHOMaTePHAILAAP/IbI KOJIIAHYIBIH MaHbI3 bl
casianiapbl KAMTBUIFaH.

7 [Ecentey dusnkacel MareMaTHKaJIbIK MOJIEIBIEY KIHE ECENTIK

DKCIIEPUMEHT, MOHI OOHMBIHIIA, (PM3UKAHBIH
Oip/eli cananapbiHa allHAIIBI, COHBIMEH KaTap
OCBHI FEUTBIMHBIH TAPUXHU KAJIBINTACKaH 06TiMi
DKCTIEPUMEHTAIIIBI XKOHE TCOPUSIFA alfHAI/IbI.
OchiraH OallTaHBICThI (PU3UKAIBIK
KYOBUIBICTAP bl MOJICIIBJICY KE31HIe
KOJIIAHBUIATHIH HEr13I1 MaTEMATUKAJIBIK
QITOPUTMJICP/IIH CTYJACHTTEPIIH
[MPaKTUKAIBIK OaFIapiiaManay JaFIbUIapbIH
ITaMBITY MaHbI3/1bl. Ka3ipri yakpITTa 0Chl
KypcTa OKbIFaH df[iCTep/IiH Keoici
OarapIaManbIK xKacaKkTama
KiTarxaHajJapbIHJIa JalblH TAKETTEP MCH
KOMMYHAJIJIBIK KbI3METTEP TYPIH/IC KYy3ere
acasipl, Oipak oylap/bl TeK KaHa OUTIKTI
MaMaHIapFa FaHa manananyra 6oaMaibl,
COHBIMEH KaTap MaTeMaTHKAaIIbIK
AITOPUTMICP/II CHI13Y/1H epeKIIeTiKTepiH
011y, OJapAbIH KOJAaHy callalapblH TYCiHY,
CaHIBIK CCETITCYICPIIH JANIIK TOPEIKECIH
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TYCIHY KaXeT.

8  |Axaynap kpucranapx [Ton kpucTawtorpadus 3aHIbUIBIKTaPbIH,
KYPBUIBICTBIH MaTEpHAIAaphbI KYPBUILIMIAP/IBIH CalalIbIK )KOHE CaHIbIK
CHIIATTAMACBIH KApacThIpaibl, KYPbLIGIM MEH
MaTepra KaCHETTEP] apachiH/Iarbl
OaitnanbicThl Oenrinieiini. Kypc akaymnap
TEOPHSCHIH, HAKTHI MaT€PUaIapIbIH
KYPBUIBIMBIH, KapTaro, Kararo, 1uddy3us
CHSIKTBI TIPOIIECTEPIIH MOHIH KapacThIPAIb.

9  |lerupnenren Gonar »oHe
KopsITanap. [IoisIH.

[TonHiH MaKcaTsl — OOMaT, IIOMBIH JKOHE
KOpBITIANIApIbl MaKcaThIHa cail oKy. Kype
MBIHAJIAP B KAMTHIBL: CEepilmenep MeH
cepirnenepre apHaiFaH 0ojarrap, MapuKTi
[OJITUITHAKTEPTe apHaIIFaH 0o1aTTap,
[IBIHIATFaH 00JaTTap, MAPTCHCHUTTI - €CKIpETiH
OomnatTap, COHJIai-aK epeKIe MaHbI3/IbI
OeIIIeKTep MEH MEXaHU3MIEPre apHaIFaH TYCTI
MeTajap Heri3iHaeri KopsITiaiap,
[OMBIHIAP/IBIH JKIKTENYi: aK, Cyp, )KOFaphl -
OCpIKTIK, HUITIITIK.

10 Maremaruxka I

Makcatsl: CTyJICHTTEp/i CHI3BIKTHIK aaredpa,

Kaz¥T3V 703-05 Y. Binim Oepy O6arnapiamacst




«K. U. COTBAEB artsingarsl KA3AK ¥JITTBIK TEXHUKAIJIBIK 3EPTTEY YHUBEPCUTETI» KEAK

AHaJMTHKAJIBIK T€OMETPHSI JKOHE
MareMaTHKaIbIK TaJIAayIbIH Heri3ri
VFBEIMIAPBIMCH TAHBICTBIPY. [[oHHIH THITIK
PKOHE KOJIIaHOAIIbl MiHIETTEPIH IenTy KaOineTiH
KaJIBIITACTBIPY. Ma3MYHBI: CBI3BIKTHIK anreopa,
BEKTOPJIBIK AJIreOpa sKoHe AHATUTUKAIIBIK
reoMeTpus dneMeHTTepi. Tammayra xipicre. bip
AHBIMATBI PYHKITUSHBIH 1D (HepeHITHATBIK
eceOi. TybIHIBUIAPIBI KOJIAHY apKBLITBI
(dbyHKIMIApAB! 3epTTey. bipHere

A HBIMATBUIAPIBIH (yHKIHsIIApkL. [miHapa
TybIHIBUTAP. EKi allHBIMAIIBI (QYHKIUSHBIH
KCTPEMYMBI.

11 Maremaruxa I Makcathl: CTYICHTTEPIe€ HHTErPALUs dIiCTEPiH

yilpeTy. AHTUBUPYCTBI Ta0y YIIIH AYPBIC 9ICTI
TaHaayra yhipery. [IpakTukansik ecentepai
[Ienry yiriH Oenrit 6ip HHTerpaiIbl KoJIIaHyFa
yiipery. Ma3MyHbI: Oip jkoHE €Ki alfHbIMAaJIbI
(YHKIMSHBIH HHTETpaJbl ecedi, KaTtap
Teopusichl. AHBIKTaJIMaraH HHTETpaiap,
onapiel ecentey djicrepi. benrini 6ip
MHTErpasaap xoHe Oenrini 0ip HHTerpasiapIbsH
KochIMIIanapsl. Jlypsic emec HHTerpaisaap.
CaHJIBIK JKoHE (DYHKIIMOHAIIBI KaTapiap
reopusicsl, Telnop xone MakiopeH KaTapiapsl,
KaTapJap/isl aMaMeH ecenTeyiepre KoJaHy.
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12 Merannorpapus [1oH neripsey NpoleciHiH epeKIeTiKTepin,
COHBIMEH KaTap KOPBITIIATAP IbIH ONEePAIIHSITBIK
PKOHE TEXHOJIOTHSUIBIK KACHETTEPiHIH OJIap IbIH
KYpBUIBIMBI MeH (ha3ajiblK KypambIHa
ToyeIIUTITiH 3epTTeiai. Kypcra conbiMeH Katap
MaTepHalIapAblH KACHETTePIH Taliay dicTepi,
MeTaIIOrpadUsUTBIK 3€PTTEY/IIH MPAKTHKAIBIK
NaFbUIaphl KApacThIPbLIAIbL.

13 MaTepI/IaJI_HaPHHH MCXAHUKAIBIK [Tog  puxmik, CTATHKAIBIK OKOHE JIMHAMHKAJIBIK
KaCHETTEP1 CHIHAKTAD Ke3iHJAe aHBIKTAJFaH  MaTepUajaapibiH
MEXaHHUKAJIbIK KACUETTEPiH, KATTBUIBIKTBI —aHBIKTAY
oficTepiH, CoHpal-aK JeopMmanus JKoHE Oy3buTy
TYpJepiH 3epTTeH/I. Kypc MaTepUaIapAbIH
MeXaHUKAIBIK, KacueTTepiHe TEPMUSIITBIK,
TEPMOXUMHUSIIBIK, TEPMOMEXAHHUKAIBIK  OHICYIEePIiH
OCepiH KOHE ojlapra ToyeIi  OOJaThIH  HEri3ri
(hakTopIapabl 3epTTEHII.

14 DKannst xumus MaKcaThl: Kbl XAMUSHEIH ipreii Maocenenepi

OoWbIHIIA  OimiMalI  JKOHE  OJapabl  Kociou
KBI3METTE KOJIAAHY JaFIbIIaPbIH KAJIBINITACTIPY.
Kpickama Ma3MyHBl XWUMHSUTBIK — TTOHACPIIH
HETi31He JKaTKaH 3aHIap, TEOPISUIBIK epexerep
MeH  TykbipeiMaap;  J.JM.  MenzaeneeBTiH
MCPUONTHIK 3aHbIHA JKOHE 3aTTBHIH KYPBUIBIMBI
Typalbl  Ka3ipri  uaesviapra  HETi3[eNreH
XUMHSIJIBIK ~ DJIEMEHTTEPJIIH  KacHeTTepi MEH
KaThIHACTAPbI, XUMUSITBIK TSPMOAMHAMHKA YKOHE
KUHETHKA HET13/1epi; epITIHIeper] MporecTep;
Kyp/ielli KOCBUIBICTAP/IbIH KYPbUIbIMBI.
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15 |Marepuanrany nerisuepi [Ton MaTepuanTaHy HEri3IepiH, COHBIMEH KaTap

OHEPKACIINTE KOJIaHBUIATHIH MaTePHAIIAPIbIH
OPTYPJIi TYpICPiH, OJTapIbIH KYPAMBL,
KYPBUIBIMBI, KYPBUIBIMBI, HET13T1 (PH3UKAIIBIK
KacHEeTTepl, KIKTEeNyl, KOPbITHAJIAp IbIH
rTaHOAIaHYBI )KOHE KACUETTEPIHE ocep eTy
daictepi Typaibl MamimMeTTepi 3eprreiai. Kypc
COHBIMEH KaTap MaTepuaapAarsl (ha3aiblK
PKOHE KYPBUIBIMJIBIK ©3repicTep/IiH Heri3aepiH,
KaTy, Ae(opMalys 5koHe MaTepHaIIbl OHICY TiH
OpTYpIIi Typiiepi Ke3iHae KYPBUTBIM TY31TYiH
PKAJTITBI 3aH BUTBIKTAPBIH KAPACThIPAJIbL.

16  |Ontuka nerisnepi [1oH TeOMETPHSIIBIK ONTHKAHBIH HETI3r1 HETi3IepiH,

PKapBIK OpICTepiHIH HEri3T1 KaCHETTEPIiH JKOHE OJIap IbIH
MaxkcBe TeHeylepiHe Heri31eareH MaTeMaTHKAIbIK
CUITaTTAMACHIH KapacThIPaIbl, COHBIMEH KaTap
TEOMETPHSIIBIK ONITHKAHBIH HET13r TCHILYI —
TOJIKBIH/IBIK TEHJICY/I1 IENTyre HEeT13/Ie/ITeH DUKOHATIJIBI
TeH ey aHbIKTanaabl. Kypc uaeanasl onTHKaIbIK
bKY#iesep TeOPHSChIH 3€PTTEi/Ii, HAKThI ONTHKAIIBIK
bKY#esepIi ®oHe oJIap/IbIH ujeasiapiaH
ABIPMAIBIIBIFBIH, a0epparysiaap TCOPHSICIHBIH
HET13/IepiH, ONTHUKAJBIK KECKIHHIH CHITaTTaMaapbl MEH
CanachIHbIH KPUTEPHIIEPIH KIHE OJIapFa
abeppalusIapblH 9CEPiH KapacThIpaibl.
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17 Dnexrp xoHe MarneTusm

: ! [loH 3aTTaFbl SJIEKTp OPICiH, alHAJIBIM TEOPEMAacChH,
Herizaepi

3aTTarbl MATHUT OPICIH, JIEKTPOMATHUTTIK UHTYKIIUSHEI,
MarHuT epiCiHJeri KyLTephi, epkiH TepoOemicrepai,
KypJieim aMIUTHTyaap 9JiciH, MaKcBeT TeHICYepiH,
TOJIKBIH OTKI3TimTepICT] AIIEKTPOMArHHUTTIK
TONKBIHAAPIBI 3epTTeiimi. KypcTa TeopusuIbIK Iomyiap
MEH TCOPHSUIBIK  OLTIMII  TPAKTUKAIBIK  KOJJIaHy
PUHIMOTEPIH  TYCIHY  YOIiH ~ MaHBI3JBl  HETi3Ti
Mocelenep/il melry o/iicTepi KapacThIpbLIaIbl.

18 |[Kemiprekri xoHe KepamukanblK |[leas — gamHOro  Kypca - JaTh CTyJIEeHTaM
Marepuaiap (byHIaMEHTAIbHBIC 3HAHUS O CTPYKTYpe M CBOWMCTBAx
VIJIEPOAHBIX UM KEPAaMHYECKHX  MAaTepPHANOB U
03HAKOMHTh WX C METOJaMH OOpabOTKH WHXKCHEPHOM
KEpaMUKH C aKIIEHTOM Ha B3aMMOCBS3b «00paboTKa-
CTpYKTypa-cBoicTBa». CTyIeHTHl MONydaT 3HAHUSA O
CBSI3SIX, KPHUCTAILTHIECKOM CTPYKTYpE,
MUKPOCTPYKTYPHBIX ~ AedeKTax B YIJIEPOIHBIX
MaTepranax W KepaMHKe ¥ WX B3aUMOCBS3U C
METOMONOTHSIMUA ~ 00paboTku.  CTyHEHTHI — IOJydar
MPAaKTUYCCKUA OMBIT W3TOTOBJICHHS COBPEMEHHBIX
KepaMH4YeCKMX  O0pasloB €  HCIOJb30BaHUEM
CMCIIAHHOTO  OKCHJA W  Haydarcs  Oo(pOpMILITh
[pe3yNIbTaThl 1a0OpaTOPHBIX pabOT B JIOTUYHBIA H
makoHWYHBIH ~ oTueT.  CTyZmeHTHI Takke  OynayT
[PAKTUKOBATHCS B YTCHUU U KPUTHUCCKOM OCMBICIICHHUN
[TEXHUYECKUX CTATeH 10 TAHHOM TEeMaTHKE.
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19  |®usuxa Makcatsl: IyHHEHIH Ka3ipri QU3HKaibIK OeiiHeci JoHe

FBUTBIMA JTYHUETAHBIMBI TYPAJIbI UACsIIap, ipreiii 3auaap,
KJIACCUKAITBIK YKOHE Ka3ipri (PU3UKa TEOPHsUIAPHI TypaIbl
OuTiMII Takinanana oiry. Masmysbl: Ou3nKa MoHi Keneci
OemimMIep i 3epTTey/li KAMTHIIbI: MEXaHUKaHbIH
(bU3UKaIBIK HETi31epi, MOJEKyIaIbIK (PU3UKA KOHE
TEPMOJAMHAMUKA HETi3/Iepi, KT KOHE MarHETH3M,
repOemicTep MEH TOJIKBIH/IAP, ONITHKA )KOHE KBAHTTHIK
¢dusuka Herizaepi

20 [Cpaden xoHe OHBIH HETi3iHAETI
MaTepHaniap

[1oH marbIH eJeM/Ii JKyienep caracklHaa ipreii OimiM
ATy TeXHOJOTHSCHIH, KaHA KYPBUIFBLIAp MCH
HaHOTEXHOJIOTHSUIBIK MaTepHaiap bl Jkacayaa Kimri
OIIIIIeM/T1 JKYHenepi maijananyapl, COHBIMEH KaTtap
HAHOKPUCTAIIAPIBIH KBAHTTHIK ONIIEMIIK KACHETTEPiH,
HaHOKPHCTAJIIap/IbIH SHEPTHSHBI 3ePTTEHII.
HAHOKPUCTAIIAP/bIH OCTi, HAHOKPHCTAILI
ATOMJIAPBIHBIH 00C CaJIOBIPAIl TYPAThIH OaillaHBICTAPBI,
HAHOKPUCTAJIBIK MAaTPUIIAHBIH HHTEpQencTepi,
HaHOKPHCTAJIAp/IbIH TOMEH TeMIIepaTypajia ecy
MEXaHU3M/IEPi )KOHE YJIKEH ayMaKThl TpadeH aiy.

KypEUIBIMIBIK MaTepHasiap [1oHHIH MaKCaTbI-METAJUT KOHE METAJIJT EMEC
MaTepualap/an JabiHaaManap MeH OeeKTepai
MaBIHIAYIBIH TEXHOIOTHSITBIK IPOLIECTEPl TYpabl
oiriM ay. Kapacteipbuiaasl: KypeuibIMabIK
MaTepHuanIapAbIH KikTemyi. KyppuibIMabIK
MaTepHanIapAbH KacuerTepi. KyppurbIMsk
MaTepHaIIapAbIH KYpaMbl, KYPBUTBIMBI MCH
KacHueTTepiHiH OaillaHbIChl. MeTal eMec KyPbUTbIMIIBIK
MaTtepuaiaap. beTti enzey omicrepi. Meras HeriziHeri
KOMITO3UTTEp. KepaMUKaIbIK HETi3eTi KOMIO3UTTED.
[TommMep HeTi3iHIETI KOMITO3UTTEP.

22
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23 |MeTa1 KOHCTPYKLMSAIAPBIHBIH  |[Toy OHEPKACINTIH GapIIbIK calagapblHIa METaIIapIbl
KOPPOSHACHI KOHE KOpray KOPPO3USIaH KOPFay diCTEPiH HKETUIAIpy/Ii
KapacTeIpaabl. Kypc MeTanpl Koppo3usaaH KOprayablH
OPTYPIIi 9IIICTEPiH, KAKETTI KacueTTepre ue oerrep i
bKacay YIIiH ITOJIMMepIIepMeH, OUTyMIIbI )KaObIHIapMEH,
HaHOMAaTepUallIapMeH OeTTepAl eHJey 9iCTepiH
KapacThIPAIbI.

24 |BosynakThl MaTEpPUAILAAD [TorHIH MaKcaThl JaK-005y MaTepruaIapbIHbIH
CHHTE31H YIBIMIACTHIPY skoHE Oaranay KaOineTiH
KaJIbIITACThIPY. [1oH cTyAeHTTepAiH MalnHa
bKacayIarbl CHSIKTHI TEXHHKA MCH TEXHOJIOTHUSHBIH
OpTYpi cananapbiaia 605y MEH JlaK KOJIaHy
aFIbUIAPBIH JaMBITYFa OaFbITTaIFaH. OTICPALIUSUIBIK
MaTepHangap skoHe T.0. MbIHazap KapacThIPbLIAIbL:
MaKOOSTyIIbI MaTEpPHUATIAPBIH JKAFy TPOLECIH
AHBIKTAWTBHIH HET13T1 Ke3eHAepi; HeTi3r1
KacHUeTTepiHe, cala KOPCETKIIMITEePIH XKOHE YTHIMIIBI
MaiananyIbl YHBIMIACTHIPY OTIePALUSUTBIK
MaTepualiap; JJak-00sy MaTepualapblH CHHTE3/ICY
PKOHE 3epTTEy JIICTEPIiH; HETI3I TEXHOJIOTUSIIBIK
MapamMeTpiIepIeH JaK-00sTy MaTepHaIIapBIHBIH
TEXHOJIOTHSIIBIK TapaMeTpIiepi MCH CHITaTTaMaIapbiH
OHTaMIaHIBIPY; JaK-005Ty MaTepruaNgapblH OHIIpY
Tocimaepi.
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25  |YHTaKTHI 5KOHE KOMITOZUIIHSIIBIK [ToH YHTAK %OHE KOMIO3HLISIBIK

MaTCpUaTAApbl 3EPTTEY SMICTCPL \\arepuanmap/pl xacay MEXaHU3MIEPI MEH
3aHIBUTBIKTAPBIH, YHTAKTAPIbl OPTYPIIi
TOCUIIEPMEH ally TEXHOJOTHSUIAPBIH 3ePTTESH I
Kypcra TeXHOIOTHSUIIBIK TTapaMeTpiiepIi
MaTepHatIapablH KyPbUIBIMBI MEH
KacHeTTepiMEeH OaiJIaHBIChI, OPTYPJIi METAIUT
bKoHE OeiiMeTaT YHTaKTapAbIH TypJepi,

0JIap IbIH TEXHOJIOTHSIIBIK KaCHEeTTepl KoHe
oJ1ap bl Oarayay oJicTepi KapacThIPhUIAIBL.

26 |HaHOKYpPBLIBIMIBIK [Ton HaHOXKYHETep MEH

MaTCpHAIIIAPIIBI aJTy JKOHEC 3CPTTCY|yayoTex HOMOrMAIAPIBIH HETI3T YFRIMIAPHI MEH
AHBIKTaMaJIAPBIH, HAHOOJIIEM/IET1 (PH3UKAITBIK
93apa OpPEKETTECY ePEKIICIIKTEPIH,
HAaHOOOBEKTIIEp MEH HAHOXKYHenepi 3epTrey
PKOHE IMarHOCTUKAJIAY SAICTepiH,
HaHOMAaTEepUAIIAP/IbIH HETI3T1 KJIaCTapbIHbIH
KYPBIIBIMBIH JKQHE OJap/IbIH KACUCTTEPiH
3epTTEH/I.

27  |BeTTiK HAHOKYPbLIBIMIAPIbIH

: ‘ [ToH HAHOTEXHOJOTHSIHBIH QPTYPJIi 9AICTEPiHIH
KaJIBIITACTBIPY 9JIICTEP]

HeTi31H/1e )KaTKaH Heri3ri (PU3NKaIbIK-
XUMUSUTBIK, POLIECTEPIH HET13T1 YFBIM/IAPbIH,
3aHIBUTBIKTAPBIH JKOHE 9/IICTEPiH KOHE
(hU3HKATIBIK HKOHE XUMUSIIBIK IPOIIECTEPIiH
TEPMOAMHAMHUKAJIBIK )KOHE KHHETHKAJTBIK
CCeNTeYIEPiHiH ePEeKIIENTIKTEPiH KOHE OJIap Ibl
HAHOTEXHOJIOI'MSI MEH HAHOTEXHOJIOTHSI 1A
KOJIJTaHY MYMKIHJTIT1H 3epTTEH 1.
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28  |OpraHuKaibIK MaTePUAIAAPIbIH
MUKDPOKYPBUIBIMBI

[Ton *xyMcak MaTepuaiapabiH
MUKPOKYPBUIBIMBI MEH KACUETTEPIH, COHbIH
(IIiH/e ToIMMepIIepIiH, aMOP(THI
[OJTMMEPIICPiH, KapThUIail KPHCTAIIBI
[OJTUMEPIICPIiH, COTTOIUMEPIICP/IiH,
5J1IACTOMEPIICPAiH, OMOIOIUMEPICPAIH, KYMCAK
TIHJCPIH, CYHEKTEP/IiH JKOHE JKACYIIAIIBIK
KYPBUTBIMHBIH MOJIEKYJIAIBIK CaIMaFbIH
3epTrelai. UMIuianTanysiaHaTbiH
OroMaTepuaIAapIblH TU3aHHBI MCH
(YHKISIIApBI KapacThIPBIIA b

29 PKacaipl HHTEJUIEKT Herisepi Makcatsbl: CTYICHTTEPI KaCAH bl HHTEILICKT

CaJlaChIHJIaFbl HET13T1 YFBIMAAPMEH, O/1iCTEPMEH JKOHE
TEXHOJIOTHSIIAPMEH TAHBICTHIPY: MAITHMHAIIBIK OKBITY,
KOMITBIOTEPITIK KOpY, TAOUFH T OHCY JKOHE T.0.
Ma3MyHBI: )KaCaHIbl MHTESIUICKTTIH JKaJIITbI
AHBIKTAMACHI, THTCIUICKTYaJI bl aTCHTTEP, aKIaPaTTHIK
i3]1ey *KOHE KYH KEHICTITH 3epTTey, JTOTHKAIBIK
AreHTTE, )KACaHIbl HHTEIUICKT XKYHEeIepiHiH
APXUTEKTYPAChI, caparTaMalbIK Kyiesep,
0aKpLIAYyITapFa HET13/IENTeH OKBITY, OKBITYIBIH
CTaTUCTUKANBIK iCTEPi, THMHIBUCTUKAIBIK AaKIApaTThI
BIKTUMAJIIBI OHJICY, CEMAHTHKAJIBIK MOICIBIEP,
TaOUFU TULII OHJICY XKYHenepi.

30 [Kasipri ¢usuka Herizaepi: Atom

[ToH aToM SAPOCHIHBIH 3aMaHayd MOJEbACPiH, Ka3ipri
PKOHE SITIPOJIBIK (PHU3HKA.

OemeKTep  TEOPUSACHIHBIH ~ HETI3Ti  TYCIHIKTEpiH,
Wjesiapbl MEH OJicTepiH, Xurrc OO030HBI CHSKTHI
OonmekTepai  3epTTeyre apHalFaH  YJKEH —alpoH
KOJUTAIepiH/ie JKYPri3iireH 3amMaHayd 3epTTeyJepaiH
HOTYDKEJIEPIH 3epTTEeH I
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31 |KasakcTangarsl TYPaKThl JaMy

! ' MaxkcaTbl: CTYJACHTTEP/IIH TYpaKkThl gaMmy skoHe ESG
Herizaepi skoHe ESG sxo0anapsl

CajachIHIAFbI TCOPHSLITBIK HeTi3epi Me€H
MPaKTUKAIBIK JaFIbLIAPBIH MEHIEPY, COHBIMCH KaTap
Ka3akCTaHHBIH ~ Ka3ipri  3KOHOMHKAIBIK  JKOHE
QJIEYMETTIK JaMybIHAAFbl OChI ACTCKTUICPIIH pedi
Typaibl  TYCIHIK  KalbIOTACTBIPYy.  Ma3MYHBI:
Kazakcrangarel  TypakTel  gamy koHe  ESG
TOXKIPUOECIH €HT13y TMPUHIUITEPIH €HT13e/1, YITTHIK
PKOHE XaJIBIKAPAJbIK CTAHIAPTTAPAbl  3epICICyi,
Ta0bIcThl ESG sxo0anapblH Tagayapl KoHE OJlapbl
KOCIITOPBIHIAD MeH yiibIMaapaa SHT13Y
CTpaTerusyIapblH KAMTHIBL

32  [[lepCHeKTHBTI QWHEK JKOHE IIBIHBI
Matepuaiap

[TorHiH MaKCaThl: TITBIHEI JKOHE ITBIHBI
MaTepUaIaPbIHBIH CHHTE31H YUBIMIACTBIPY XKoHE (aza
TY3UTyIiH (PU3MKO-XUMUSUIBIK MpOLIECTEepiH Oaranay,
CHJIMKAT  MaTepUaJIapbIHBIH  KYPBUIBIMBI ~ MEH
KacHeTTepl apachlHAaFrbl OaWJIaHBICTBI, OHJIPICTIH
TEXHOJIOTUSNBIK ~ CPEKIIENIKTepiH,  KACHETTEepiHiH
O3rcpy  3aHABLUIBIKTapPbIH KaJIBIIITACTBIPY. KbI3MET
KepceTeTiH eHiMmuep. [ToH TOKTOpaHTTapIBIH OpTYpPIIi
OmiCTepMEH  CHJIMKAT  MaTepHajlapblH  JKacay
JAar AblJIapbIH JaMbITyra 6aFI)ITTaJ'IFaH, MBICAJIBI,
KepaMuKa, OallTaHBICTBIPFBINI MaTepUalAap, IIBIHBI

MaTepraIapbl JKOHE 0JIapJIbIH Heri3iHmeri
KOMIO3UTTEP/II KalbINTay 9JIici koHe T.0. CHUIMKATThI
MaTepUaIapIbI OHIIIPY/IIH TEXHOIOTUSIIBIK

MPOIIECTEPiH  JKOCHapiay  JKOHE  YHUBIMAACTEHIPY,
[IAKI3aTTBIH CAMMachIH JKOHE COHFBI OHIMIe KOMBIIATHIH
TaanTap/sl eckepe OTBIPHII MpiHanap
KapacTHIPbLIAIBL: IBIHBI )KOHE IIBIHBI MaTepUaIapbIH
pKacay IPOIIECiH aHBIKTAWTHIH HET13T1 Ke3eHepi; ITbIHBI
PKOHE INBIHBI MaTEepHaNJaphlH CHHTE3NCY omicTepi;
HETI3I TeXHOJIOTHSUTBIK MMapaMeTpIIepACH JHHEK JKOHe
[ITBIHEBI MaTepHaIIapIbIH TEXHOJOTHSLTBIK
mapaMeTpiepi MEH cUMarTamallapblH OHTaWIaHIbIPY;
KIIMMATTBIK )KOHE TAOHMFH JKaF JaiIapIblH dCePiH ecKepe
OTBIPBII, OTKA TO3IMII METAJUT eMEC JKOHE CHIIUKATTHI
MaTepualap HETi3iHJe OHIM ally YIIiH NIMKi3aT TeH
TEXHOJIOTHSUIBIK MICIIIMICPl TaHIay PHHIUITEPI
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33 BuATKeptiK MEHLIIKTI KYKBIKTBIK Makcathbl: 3UATKEPIIK MEHIIIK KYKBIKTAPbIH KOPFayIbIH

perTey HETi3ri MPUHIUITEPIH, TETIKTEpiH JKOHE ONapibl iCKe
ACBIPY €pPEKIIETIKTEPIH KAMTUTBIH 3UATKEPIIK MEHIIIKTI
KYKBIKTBIK ~PETTey IKyHeci Typallbl TyTac TYCIHIK
KaJIBITACTBIPY. MasmyHbl: [IoH aBTOPIBIK KYKBIKTHI,
MaTeHTTep/i, cayjaa OedruiepiH KOHE OHEpPKACINTIK
yuritepai koca anranaa, AJK KYKBIFBIHBIH HETi3aepiH
KaMTuBl. CTyJEHTTEp 3UATKEPIIiK MEHIIK KYKbIKTapbIH
KOpFay MEH OacKapyibl YHpeHe i, KYKbIKTBIK AayJiap MeH
0JIapIbI STy OICTEPIH KapacThIpabl.

34 IPeakTOpMBIK MAaTEpHANTAHY [1oH coymneneHy KyObUIBICHIH KOHE SIPOJIBIK

TEXHOJIOTHUAAA KOJAAHBUIATHIH PEaKTOpIIapra
apHanrad KoHCTpyKIus MaTepraigapbaa
ocepiH 3epueneiini. Kypera coynenenymin
ocepiHe YKaKbIH KYPBIIBIMHBIH, OJIIIEMHIH,
KYPBUIBIMIBIK-(ha3aJIbIK canaiapiblH e3repy
3aHIBLIBIKTAPHI )KOHE MaTepHall CallaChIHBIH
TYPaKTBUIBIFBIH aPTTHIPY SiCcTepi
KapacThIPbLIa IbI.

35 |DorodHEpreTHKa
MaTepHanIapAbIH (HU3HUKA KIHE
OIITHKACHI

[TonHiH Heri3ri MakcarTapbl KyH COyJECiHIH
SHEPTreTUKAJIBIK ©3repicTepAiH HerisiHge Oacka na
DHEPTUsl  TYPJICHAIPY TEOPHSICHIHBIH  CalachlHIa
OUTIMIII  KaJIBINITACTBIPY,  SHEPTrOTYPJICHTITEIiH
TUIMIIUIITH OaFajay. MbIHamap OOJBIN TaObLIAbI.
KatTel IeHeHIH (PU3UKAIIBIK ONTHKA HETi3/1epi, KaTThl
NEHEJIePIiH AJIEKTPOHIBI ayKBIMIAPBIHBIH TEOPHSCHI
YKOHE paJraliisiHbIH ((DOTOH/IBI, SJIEKTPOH, HOH) ©3apa
opekerTecy TEOPUSICHIHBIH Heri3i 3aTIeH
cumarTaarad. KpuCTangplKk TOp MKOHE AIICKTPOHIBI
[IaFbIH JKYWE KPHCTAIABIK JKOHE pETTEIMEreH
(aMOp(THI) KapThUIAl OTKI3TIMTEPAIH ONTHKAIBIK
KAacHUCTTepiH aHBIKTAHTHIH JKCHLUI CIHIpY jKoHE Oacka
1a GU3UKAIBIK dcepIiep.
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KYPBUTBIMIBIK MaTepHasiap [ToHHIH MaKcaTBhI-METAT JKOHE METaUl eMec

MaTepHaiIapaaH JalbIHIAMAIAP MeH
OoexkTepai  JaWbIHAAYIBIH — TEXHOJIOTHSIIBIK
porecTepi Typaisl 01tiM amy. KapacTeipbuiasr:
KypbUIBIMIIBIK ~ MaTepuajapblH  JKIKTEIyi.
KypbUIBIMIBIK — MaTepHaIIapAblH —KacHUETTepi.
KypbUIBIMJIBIK ~ MaTepuajiap/iblH  Kypambl,
KYPBUIBIMBI MEH KAaCHETTEepiHIH OailJIaHBICHL
Mertain eMec KypbUTBIMIBIK MaTepuainap. berri

36

OHJICY axaicrepi. Meraiut Heri3iHaeri
KOMIIO3HUTTED. Kepamukaibix Heri3aeri
KOMITO3UTTED. [Honumep HeT131H€er1
KOMITO3UTTED.

37 |Merat KOHCTPYKIUSIAPbIHBIH
KOPPO3HSACHI KOHE KOpPFay

[Ton eHepKaciNTIH OapJbIK canajgapblHIa METATLAAP/IbI
KOppO3MsIIaH ~ KOpray  OMICTEpiH  KETULIpyIi
KapacTelpangpl.  Kypc — Meramgel  KOppoO3WsIaH
KOpFay/IbIH 9PTYPIIi 9MIICTEPiH, KAKETTI KaCUeTTepre ue
OeTTepni JKacay YIIH ITOJMMEPJIEPMEH, OUTYMJIbI
PKaOBIHIAPMEH, HAHOMAaTepUaIIapMeH OeTTepl OHJIeY
omicTepiH KapacThIpasbl.
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24 |BostynakThl MaTEpUAILAAP [ToHHIH  MakcaTbhl J1aK-00sly — MaTepHaIapbIHbIH

CUHTE31H YHMBIMJACTBIPY JKoHE Oaranmay KaOUIeTiH
KaJgbIITacThlpy.  [IoH  CTyHEHTTEepHiH  MalInHa
bKacaygarbl CHSKTHl TEXHHKa MEH TEXHOJIOTHSHBIH
opTypai  canamapeiHia 0osly MEH JlaK  KOJITaHy
MarIbUIApbIH TaMBITYFa OaFbITTANIFaH. OMEPAIUSUTBIK
MaTepuangap koHe T.0. MpIHamap KapacThIPhIIaIbL:
MaKOOSybl  MaTepUaliapblH  JKary  TPOIIECiH
AHBIKTAWTBIH HET13T1 Ke3eHJepl; Heri3ri KacueTTepiHe,
cara KOPCETKIIITEPIH JKOHE YTHIMIBI TalJaaHy bl
VIHBIMIACTRIPY OMEPAISIIBIK MaTepuannap; JaK-00sy
MaTepuaJlapblH CHHTE3/IeY KHE 3epTTey SJiCTepiH;
HEri3ri TEeXHOJOTHSUIBIK TMapameTplieplieH JaK-00sy
MaTepHalIIapbIHBIH TEXHOJIOTHUSUIBIK TapaMeTpiepi MeH
cHIaTTaManapbiH OHTAMJIAHIBIPY; naK-00sy
MaTepHanIapblH OHAIPY TOCULAEPI.

25  |[YHTaKTHI )KOHE KOMITOZUIIHSITBIK [on

LIBIK YHTaK HKIHE KOMITO3HIUSITBIK
MAaTCpUATAAP/BT 3EPTTCY SMCTCPL \\arepuanmapasl  kKacay MeEXaHH3MIEPI MeH
3aH/IBUTBIKTAPBIH, YHTaKTap/Ibl aprypri

TOCUIJIEPMEH Ty TEXHOJIOTHSJIAPBIH 3ePTTEH/I.
Kypcta  TEXHOJOTHSUIBIK — HapaMeTpliepiaid
MaTepHUaliapiabiH KYPBIIBIMBI MEH
KacHeTTepiMEH OalJIaHBIChI, OPTYpPJl MeTall
bKoHe  OeliMeTayul  YHTaKTapJblH  TypJiepi,
ONIapbIH  TEXHOJIOTHSUTBIK ~ KaCHETTEepl IKOHE
oJ1ap bl Oaranay 9icTepl KapacThIPBLIA L.

26 |HaHOKYpPBLIBIMIBIK [IoH HaHOXYIelIep MEH HAHOTEXHOJIOTHSITAPIbIH

MaTCpUaap/Ibl aily HOHC 3CPTTCY\yerisri  yrpIMapbl MEH — aHBIKTAMAJApPBIH,
HaHOOJIIeM/IET] (DU3UKATIBIK ©3apa OpEeKEeTTeCy

CpeKIIeTIKTEePiH, HAaHOOOBEKTLIIED MEH
HAHOXKYHEIepIi 3epTTey JKOHE IUArHOCTHKAIAy
omicTepiH, HaHOMAaTepHUaNIapIblH HET13T1

KIIACTAPBIHBIH ~ KYPBUIBIMBIH ~ YKOHE  OJIAPJIbIH
KAaCHETTEPiH 3epTTEH I
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27  |BeTTiK HAaHOKYPBLIBLIMAAPIbIH [on

! ¢ HAHOTEXHOJIOTHUSHBIH ~ OPTYpJl  QJICTEpiHIH
KaJBIITACTRIPY 9JIiCTEPi

HETi3iHAEe JKATKaH HETI3r  (U3UKAIBIK-XUMUSITBIK
[POIIECTEPIiH HETI3Ti YFBIMIAPBIH, 3aHIBUIBIKTAPBIH
PKOHE OICTEpiH KOHE (PHM3MKAIBIK JKOHE XHMUSIIBIK
[TPOIIECTEP/IiH TEPMOIMHAMHUKAIIBIK KOHE KHHETHKAIIBIK
ecenTeyNepiHiH  epeKIIeTIKTepiH  KOHE  OJIapJibl
HAHOTEXHOJIOTHST MEH HAHOTEXHOJOTHA KOJIIaHy
MYMKIHJIITIH 3epTTeH .

28 |OpraHuKasbIK MaTEPHATAPIBIH [Toy KYMCaK MaTepuaiiapAblH MHKPOKYPBUIBIMBI

MUKDPOKYPBIIBIMBI MEH KACHETTEPiH, COHBIH iLIHAE MOIMMEPIEPIiH,
aMOP(THl TOJUMEPNEP/IiH, XKapThUIall KPUCTAIIBI
MOJIUMEPIICP/IiH, COTIOJIUMEPIIEP/IIH,

DIIACTOMEPIICPMiH, OHOMOIUMEPIEPIiH, KYMCaK
TIHACPIIH,  CYHMEKTEpHIiH  JKOHE  KaCYIIAJIBIK
KYPBUIBIMHBIH MOJICKYJIQJIBIK CajMaFblH 3€PTTEHII.
MMImanTausIaHaThIH OoromarepuaIapabH
U3aiHBI MeH QYHKIMSIAPHI KapacThIPhLIAIbI.
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29 DKacam/ibl MHTEIUIEKT HETi3EPi  [Makcarsi: CTY/IEHTTEP/I YKACAH/IbI UHTEJIEKT

CcaJaChIHIAFbl HETI3T1 YFBIMJIAPMEH,
omicTepMeH JKOHE TEXHOJOTHsITapMEH
TaHBICTHIPY: MAaITHHAIBIK OKBITY,

KOMITBIOTEPIIIK KOpY, TAOUFHU Ti/Ii OHJCY KOHE
T.0. Ma3sMyHBI: ’KacaHIbl HHTEUICKTTIH KaJIITbI
AHBIKTAMACHI, WHTEIUICKTYAIJbl  arcHTTEp,
AKIMapaTThIK 13/Iy JKOHE KYH KEHICTITiH
3epTTEY, JIOTHMKAIBIK AareHTTEp, JKACaHJbI
WHTEIUICKT  KYHENepiHIH  apXUTEeKTypachl,
capanTaMaJIblK ~ OKyHenep,  Oakbuiayjapra
HETi3eNTreH OKBITY, OKBITYIBIH
CTATHCTUKAJIBIK OMiCTepl, JIMHTBUCTHUKAIBIK
AKIApATThl BIKTUMAIIBI OHJICY, CEMaHTHKAITBIK
MOJICIIbICP, TAOUFHU TUII OHJICY JKYHeepi.

30 [Kasipri ¢usuka Herizaepi: ATOM [[Toy atom SPOCHIHBIH 3aMaHayH

PKOHE SIPOTIBIK (PH3HKA. MOJIeTIbIEPiH, Kasipri GemmexTep
TEOPUSICHIHBIH HETi3T1 TYCIHIKTEPiH, HiesIapbl
MEH 9J1icTepiH, XUITC 0030HbI CUSKTHI
OeJIIIeKTep Il 3epTTeyre apHaIFaH YJIKeH
a7pOH KOoJUIaiAepiHAe KYPri3iired 3aMaHayn
3epTTEYJICPAIH HOTHKEIICPIH 3ePTTEHII.
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31 |KasaxcTannarsi TYpaKTsl 1amy MaxkcaThl: CTYIEHTTEPIIH TYPAKTHI IaMy
Herisaepi xone ESG ixo0anapsl |yaye ESG camaceinars TEOPHSIIBIK
HeTi3/Iepi MCH MPAKTUKAIBIK JaF IbUTapBIH
MEHrepy, COHbIMEH KaTap KazakcTaHHBIH
Ka31pri 3KOHOMHKAJIBIK JKOHE QJICYMETTIiK
TaMYBIHIaFbl OCHI ACTIEKTUIEPAIH POl Typabl
TYCIHIK KalbInTacThIpy. Ma3myHBI:
Kazakcrannarsl TypakThl 1amy xoHe ESG
TOKipHOECIH eHri3y MPUHIUNTEPiH SHTI3e/],
VJITTBIK JKOHE XallbIKapaJIbIK CTaHIapTTapAbl
3epaeneyi, TadbicThl ESG sxo0anapsin
Taj1ay bl )KOHE 0JIapIbl KACIMOPBIHAAP MCH
yiBIMIap/ia eHTi3y CTpaTerusiapbiH
KAMTHIBL.

32 [[lepcreKTHBTI SMHEK KOHE
LIBIHBI MATEPHATIIAD

HQHHiH MaKCaThI: IIBbIHBI KOHEC IIBIHBI
MaTepHaJIapbIHBIH CHUHTE31H YHBIMAACTHIPY
bKoHe (aza TY3UIymiH —(PU3HUKO-XHUMHUSITBIK

porecTepin Oaranay, CHITUKAT
MaTepUaIIapbIHbIH KYPBUIBIMBI MEH
KacueTTepi apachIH/aFbl OaiilaHbICThI,

OHJIIPICTIH TEXHOIOTHSIIBIK EpPEKIIETiKTepPiH,
KACUETTEpIHIH  ©3repy  3aHIBUILIKTapbIH
KAJIBINITACTHIPY. KBI3BMET KOPCETETIH OHIMIEP.
[ToH MOKTOPAHTTAPJABIH OPTYPJl OAicTEpMEH
CUJIMKAT MaTepHaslIapblH jKacay JaFIbLIapbIH
NTaMBITyFa OarbITTaJIiFaH, MbICAJIbl, KEpaMHUKa,
0alTaHBICTBIPFBINI  MaTepPHAIAAP,  IIBIHBI
MaTepHaiiapbl OHE OJaplblH HeTi3iHAeri
KOMITO3UTTEP/Il KaJbIITay odiCi JKoHE T.0.
CHITMKATTBl ~ MaTepHaniapabl  eHIIPYOiH
TEXHOJOTHSUIBIK ~ TPOIIECTEPIH  JKOCHapiay
PKOHE YHBIMIACTBIPY, LIMKI3aTThIH CalachlH
PKOHE COHFBI OHIMI€ KOWBUIATBIH TajarTapibl
ecKepe OTHIPHIT MEIHAAp KapacThIPbLIAIbL:
[IBIHBI JKOHE INBIHBI MaTepUaNapbIH jKacay
MPOIIECIH AaHBIKTANTBIH HETI3Ti  Ke3eHIEDi;
[IBIHBI  JKOHE  INBIHBI  MaTepHAIIAPbIH
CHUHTE3/ICY OMICTepi; HETi3ri TEeXHOIOTHSUIBIK
apaMeTpiepIcH  OHHEK  JKOHE  IIBIHBI
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MaTepHaIapIbIH TEXHOIOTHISITHIK
napameTpliepi MeH CUMaTTaMatapbiH
OHTAMNIAHIBIPY; KIMMATTHIK JKOHE TaOHFH
PKaFIalIapIblH oCepiH ecKepe OTBIPHIIN, OTKa
TO3IMII METaJul €MeC JKOHE CHJIMKATTHI
MaTepuaiiap HeriziHge eHiM any YILIiH
MTUKi3aT TI€H TEXHOJOTHSUIBIK MIeITMAepIi
TaHay NPUHIMITEP]

33 [BuATkepiik MEHIIIKTI KYKBIKTBIK Maxkcathl: 3USITKEPITiK MEHIIIK KYKBIKTAPbIH

pETTCY KOPFay/IbIH HETi3I1 IPUHIMITEPIH, TETIKTEPIH
PKOHE OJIap/Ibl ICKE achIpy epeKIIeNiKTepiH
KAMTUTBIH 3UATKEPJIIK MEHIIIKTI KYKBIKTHIK
peTTey Xyieci Typasbl TyTac TYCIHIK
KaJIbINTacThlpy. Ma3myHsl: [IoH aBTOPIBIK
KYKBIKTBI, TATCHTTEP/II, cayia Oenriiepin
PKOHE OHEPKACINTIK YITIepAl Koca anFanja,
AJK KYKBIFBIHBIH HET137epiH KaMTHIBL.
CTyAeHTTep 3UATKEPITIK MEHIIIK KYKBIKTapbIH
KOpFay MEH 0acKapy/bl YUpeHe i, KYKbIKTBIK
naynap MEH oJlap/ibl ey 9IiCTepiH
KapacThIPa bl

34  |PeakTOpIBIK MaTEPUANITAHY [ToH coyieneny KyObUIBICHIH JKOHE SIPOJIBIK
TEXHOJIOTHsIIa KOJIaHBUIAThIH peakTopiiapra
apHanrad KoHCTpyKIHS MaTepuaniapbiHa
ocepin 3epaeneiini. Kypcera coynenenymig
ocepiHe KaKbIH KYPhUIBIMHBIH, OJIIIEMHIH,
KYPBUTBIMIBIK-(Da3ablk carnanap/ibiH e3repy
3aHIBUTBIKTAPHI )KOHE MaTepPHa CalachHbIH
TYPAKTBUIBIFBIH apTTHIPY dIiCTepi
KapacThIPBUIAIbI.
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35 [@orosneprernka [ToHHIH HETi3ri MaKcaTTapbl KYH COYJIECiHIH
MaTepuaapAbIH HU3HKa KOHE SHEPreTUKAJIBIK ©3repiCTeP/IiH HETi3iH/Ie
ONTHKACBHI 0acka J1a SHEPTHs TYPIICHIIPY TEOPHUSICHIHBIH

carachIH/Ia OUTIMII KaJBIITaCTRIPY,
PHEPTOTYPIICHTIIITEIiH THIMILTITH Oaranay.
MBIHATAp OOJIBIT TaObIIaAbl. KaTThl NeHeHIH
(hM3UKAJIBIK ONTHKA HETi3/Iepi, KaTThI
TIEHEJICP TiH AJICKTPOH/IBI aYKbIMIapbIHBIH
TEOPHUSACHI XKOHE pamuaIsIHbIH ((POTOHIBI,
HIICKTPOH, UOH) ©3apa dPEKeTTeCy
TEOPHUSACHIHBIH HET131 3aTICH CUIIATTAJIFaH.
KpucTanplk TOp jKoHE 3JICKTPOH/IBI AFbIH
PKYHe KPUCTAIIBIK KOHE PETTEIIMETCH
(amopdThI) XKapThUIAl OTKI3TIIITEPAIH
ONTUKAJIBIK KACUETTEPIH aHBIKTAUTHIH XKEHLT
CiHIpY ’kKoHEe 0acKa Ja (pU3UKaNIBIK oacepIiep.

36 [Temen memuepui xyitenep [ToH TOMEH OJIIIEM I KyHeTepain
(usmKacer (U3UKACHIH, KBAHTTHIK IIYHKBIPJIAPHI,
KBAaHTTBIK CHIM/IAPbI, KBAHTTHIK HYKTEJIepi
PKOHE CyTiep TOopJiapbl 0ap KYpbUTBIMIApIbI
seprreiini. Kypcra xapThuiail e TKi3rimn
HAHOKYPBUIBIMIAP/IAFbI DIIEKTPOH/IHI,
(hOTOH/IBI J)koHE POHOHIIBI KYIIIEP/i 3epTTey
PKOHE OJIap/IbIH (PU3MKAIIBIK KaCHETTEPiH
Tanaay KapacThIpbLUIa/Ibl.
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37 |Bepikriri Men [lon MaTepuangapAbpIH MEXaHUKAIBIK

CO3BIMIBUIBIFBIHBIH QU3MKACEL  |eacpeTtepin, Genrii Gip JKYKTEMEHIH opTYp
TeMIieparypajiap MeH XaFaannapIarsl
medopMaris xoHe Oy3bITy POIeCTepiH
Tangayabl 3epTreiiai. Kypera MmexannkaibIK
CBIHAY 9JTICTEpl, MaTepHATAAPABIH KYPHLUTBIMBI
MEH KypaMBbIHa ocep €TeTiH (pakTopiap,
MEXaHUKAIBIK, ChIHAY 9IICTEPi, ONapIbIH
epeKIIeIiKTepi, HOTIKENEP i oHIeY aicTepi
KapacThIPHUIAIbI.

38 Marepuanjap/et 3epTTey 30H1  [[Top aToMBIK ACHIelie MaTepUaliap/biH
PIICTEPL OeTTepiH 3epTTeiili KOHE CKaHepIIeyII
30HITHI MUKPOCKOTITAP.IBIH SPTYPIIi
TUTITEPiHIH )KYMBIC iCTeYy IPUHIUIITEPi KOHE
oJIap bl HAHOMETPITIK KeHICTIKTIK pYKCAaThI
0ap MaTepuaigap O€TiHIH MOP(OJIOTHICHI
MEH JKEPTiTIKTI KACHETTEPiH 3epTTey YIIiH
KOJIIaHy TypaJibl O11iM ajajibl.

39 Marepuanapix canaceH [ToH MaTepHaIIap/IbIH KYPbUIBIMBI MCH

OaKpLIAYy KACHETTEPIH 3ePTTEY/IiH (PU3MKAIIBIK
oicTepiH, COHBIMEH KaTap KaTThl JICHEIEPAiH
0eJIriIl KaCUETTEePiHIH, CUMIaTTaMaIapbIHBIH
PKOHE MapaMeTpiiepiHiH KONIIUIIrH eJieyre
HEMece ecenTeyre MyMKiH/IiK OepeTiH
(hU3HKAJIBIK 9ICTEPIH HETi3T1 KEUICHIH,
TOKIpHOENIK KYPhUIFbLIAp/a 3epPTTeY
oIiCTepiH 3epTTeiti.

40 ¥HTaKTbl MaTepuaiiap ay [ToH  (U3UKA-MEXaHUKANBIK JKOHE  XHUMHSIIBIK-
PAICTEPL METaUTYyPrHsUTBIK 9JiCTep, epeKile KacuerTepi Oap
KOMIIO3UIMSIIBIK ~ JKOHE YHTAK — MaTepUaIapblH
CHHTE3/Iey MEXaHM3MIEpI MEH 3aHIbUIBIKTaphI,
MeTaJll YHTAKTAPBIH KAJIBIITACTBIPY diCTEPi, YHTAK
KOCTIANApblH  JalbIHAAy  CHSAKTBl  YHTaKTapbl
OHTIPYAIH HET13T1 OICTEPiH 3ePTTEH/II.
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41l Marepuannap MexaHuKacer [IoH KypbUIBIMIBIK OOIKTEpAiH OEpiKTiri MeH
KATTBUIBIFBIH ~ €CENTEy epEeKIICTIKTEePiH, THUOTIK
OommrekTep MeH KaOOBIKTapAbl TaHAAy JKOHE
bkobOamay MPUHITUITEPIH, KYPBUTBIMIIBIK
PJIIEMEHTTEP/IH OPHBIKTBUIBIFBI MEH TO3IMJILIITiH
ecenTey 9IiCTepiH, TMHAMHUKAIIBIK JKYKTeMe Ke3iHe
KYPBUIBIM/IBIK DJIEMEHTTEPJll EcemnTey oAiCTepiH,
COHJIali-aK  KYPBUIBIMJIBIK ~ 3JISMEHTTEP  MCH
PKaOIbIKTap YIIiH MaTepHaiIapabl TaHJay

[TPUHIIUTITEDI.
42 [KypbLabicTaFs! [oHHIH MakcaTbhl — TEXHHUKAJIBIK-DKOHOMHUKAIBIK
HaHOMAaTepHaiiap MCH oMicTeMeCiH YHBIMIACTBIPY JKoHe Garanay KaOiaeTiH
HAaHOTEXHOIOTHAIAp KaJbIITACTBIPY. HAHOTEXHOJOTHMSJIApAbl  CHIi3y.l

Oaranay Kypbutblc. [IoH cCTyneHTTEp apachlHIa
HAaHOTEXHOJIOTUSI (PCHOMEHOJIOTHSICHIH — JaMBITyFa
OaFpITTaNFaH KYPBUIBIC MaTepHaIapblH OHIIpY
MPOIIECTEPAl  3epTTey oHici peTiHae opTypii
omicTepMeH KOMITO3UIIMSIIBIK MaTepHaliap bl skacay
NMaFrapuIapbl  yCaK TYHIPIIIKTI HaHOKYPBUIBIMIAY
TTMOKCHUIITIH HaHOOONIIIeKTepi KOChUIFaH OeTOoHmap
KpeMHHI koHe T.0. Kypc MbIHamapapl KaMTHBL:
HAHOTOJNTHIPFHIIITAPIBIH UACHTU(QHUKALNS MPOLECiH
PKOHE PpeIliH aHBIKTAWTBIH HETi3Ti Ke3eHJepi. ycak
TYHIpITIKTI OeToHmapabIH KYpaMBbl,
HaHOMAaTepHANJAPABIH OPTYPJi TUNTEPIH CHHTE3ACY
SJICTepiH; HEri3ri TEXHOJIOTHSIBIK HapaMeTpiiepAcH
HaHOMAaTepHUaIJapAbIH TEXHOJIOTHSIIBIK
napameTpiiepi MeH CUMaTTamMatapbiH
OHTAMNAHNBIPY; HAHOMAaTepUAIIAPIBIH  OPTYPIIi
TYPJIEPiH ally 9ficTepi.

43  DKapreurait eTxisrim [ToH  skapThUTali  OTKI3rimI  MaTepHalIap/blH
MaTepHaiIap (U3HKAIIBIK KaCHETTEPiH, OTITORJICKTPOHIBIK
KYPBUIFBUIAP/BIH HETI3ri (PU3HKaIbIK MOcelelepiH,
PKapThUTalk ~ OTKI3rill — MarepHanjapisl  ainy
TEXHOJIOTHSICHIHBIH ~ HETI3MEpiH JKOHE  OJIAPIBIH
mapaMeTpiIepiH  aHBIKTAY OMICTEpiH, JKapThUIal
OTKI3TilI MaTepuanaap HeTi3iHAeri KYpbUIFbUIAPIbIH
PKYMBIC iCTe€y NIPUHIMITIH 3epTTEeH].
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44 ©Omuey TeOpHACH KIHE ONAPIBI By1 Kype CTyZIeHTTepre OIIIey TeOpHsChL
KOTAaHy TypaJibl HETi3r TYCIHIK, CHTHAAP/IbI OHICY
omicTepi MEeH JepeKTep il Talaay Typajibl
OiimM O6epeni. Marepuanmapapy
CHITaTTaMalapblH aHBIKTAyFa KaThICTHI
OipHeIIe HEeri3ri ONTHKAIBIK-JIEKTPIIIK OISy
omicTepi YChIHBIIAAR. [1oH COHBIMEH KaTap
DJICKTPOH/IBIK Ti30€KTEP/IiH KOMIIOHEHTTEP1
MEH KYHeNepiH HeTi3ri TYCIHYMEH, TYPaKThI
PKOHE aiHBIMAJIBI TOK Ti30EKTepiH TaiJayMeH,
OpTYpJIi HETi3r1 TYPJICHAIPTiIUTEPAiIH KYMBIC
PUHIHITIMEH TaHBICTBIpaabl. CTyAeHT
KOMITBIOTEPIIIK 9/IiCTEP apKBLIBI OJIIICY
XaTTaMaJapbiH J3ipiey OOWbIHINIA OUTiM MEeH
aFbUIAP]IBI JIAJIbL.

45 |OyHKUMOHAIIBIK MATEpHAIIap | BUIBIMH-TEX HUKAJIBIK MPOrpeCTiy JIAMYBI

(bYHKIIMOHAIIBI MaTEepUAIAp bl KAMTHTHIH 3aMaHayH
MaTepualiapra JKaHa Tajantap Kosiibl. OHEepKaCil Tek
TYpakThl KyHiHge OoyilaThlH JKoHEe Oenrimi  Oip

KYPBLIBIM, MEXaHUKAJIBIK JKOHE (U3HKATBIK
KacueTTepre e MeTaUIIapMEH FaHa eMec, COHai-aK
OaKbLIAHATHIH KYPBUIBIMIaPMEH, peTTeNeTiH

KAacUeTTepl MCH TEXHHUKAIBIK MapaMeTpiepi 0ap kaHa
MaTepualapIblH  OHIIpiTyiHe ocep erefdi, Oy
KacHETTEp CBIPTKbI acepre Tayemai Ooyanpl. by
MOCEJICHI IISITy XHMHUSUIBIK KYpaMIbl )KOHE HKbLIY
OHJICYIIH SPTYPJIl TYpJEpiHIH 9CEPiH, COHBIH IMIiHAE
KYPBUIBIMABIK JKOHE (pasalblK TYpIICHIIpYJIep MEH
MaTepuaIapaIblH KAaCUETTEPIHE acep STYAIH JACTYpIi
eMec 9/IiCTepiH 3epTTey KOJIBIMEH IICHIiTIe .
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46 Merangap MEH KOPBITHAIAPIBL  [[Ton MaTepualapabl XUMHUSAIBIK-TEPMHUATIBIK
XUMUA-TCPMHUATIBIK OHACY OHJIEYIH TEOPHSUIBIK HETi3AepiH KOHE OJIapIblH
OeTiH MIBIHBIKTHIPY TEXHOJIOTUSACKHIH 3epTTeiii. Kypc
MaTepUAIApAbIH  KAXETTI  KYPBUIBIMBI  MCH
KACUCTTEpIH  CUHTE3/Iey  YIIIH  METaaapiabl
XUMUSUTBIK-TEPMUSUTBIK OHICYIH OHTANIbI, YHEMII
PSKMMICPIH — TalKbUIAWIBI  JKOHE  XMMHUSIBIK-
TEPMUSUTBIK OHJICYIIH THIMII OAICTEPiH, COHBIMEH
KaTap  MaTepUaIapAbl  XUMHSUIBIK-TCPMUSUIBIK
OHJICY/IIH TEePCIIeKTUBAIbl TYpPJIEpiH TaHTaWmIbl.
OYHBIMIAPIbIH OepiKTITiH, TO3IMIIIITIH,
CEHIMJIIITIH apTTHIPY.

47 [BakyyMIBIK TeXHUKa KoHe [ToH MIAFBIH OJIIEM/II XKYHeTep (PU3UKAChI CaTachIHa
TEXHOJIOTHA ipresi GiiM any TEXHOJOTUSCHIH, XKaHa KypbUIFbLIAP
MEH HAHOTEXHOJIOTUSIIBIK MaTepUalIapbl Kacayia
Killll eIImeMal KyHenepai nainaianyabl 3epTTeH.
HanokpucTanapiasig KBAaHTTBIK eJmemMIi
KacueTTepi, HaHOKpUCTanJap OETiHIH DHEPTHsICHI,
HAaHOKPHCTAI aTOMJIAPBIHBIH 00C cabbIpar TYPaThiH
OaiiIaHBICTApPbl, HAHOKPUCTAIIBIK  MATPHI[AHBIH
uHTepdelicTepi KApacTHIPBLIAIBL.

48  (PazanbIk qUarpammanapsl [ToH TEOPHSIIBIK KOHE JKCIEPUMEHTTIK 3epTTeyliep

CCCITCY SAICTEPL YIIIH KaKEeTTi KOpbITHalIapAbiH (a3ajiblK KYpaMbIH,
KYPBUIBIMBIH )KOHE KaCHETTEPiH, CYHBIK )KOHE KaTThl
MeTalap  MEH  KOpbITHalapiarbl  (a3ajbiK
aybICYJapAblH ~ OapibIK  TYpJepiH  OacKapybl
3eprreiiai. Kypcra coHpIMEH KaTap KOIKOMIOHEHTTI
METaJIIBIK JKyHenepaeri (¢a3aiblK Terne-TeHIIKTIH
TCOPHUSUIBIK 3ePTTEYJIePi TATKbUTAHA B
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49 [beftopranuKanbIk [ToH MeTall KOHE KEPAMHKAIIBIK MAaTEPUAJIIAPIbIH

MaTCpraiap/biH KYPBUIBIMBI ~ MEH  KaCHeTTepi  apachIHIaFbl
MHUKPOKYPBLIBIMbI OallIaHBICTBI 3€pTTEHAl. MaHBI3ABI METAT JKOHE
KEpAMMKAJIBIK OJIEMEHTTEP/IH, KOpHITHANAp MEH
KOCBUIBICTAPABIH ~ KPUCTALIBIK  KYPBUIBIMIAPHI.
benrini xyienep YIIiH eKUTiK JKOHE YIITIK (a3aibik
nuarpaMManap  YChIHbUIaABl.  KapacThIpbLIaThiH
MUKPOKYPBUIBIMIBIK €PEKIIETIKTEPre JOH MOJIIEpPi
MEH Tapastybl, Kendasaisl MUKPOKYPBUIBIMIAP KIHE
akaynap  okarausl.  KypbUIBIMIBIK,  JJIEKTPIIK,
ONTHKAJIBIK )KOHE MATHUTTIK KOJIAHY YIIIH MaHBI3/bI
METaJLT KOHE KEPAMUKAIIBIK JKYHeNep IiH MbICAIIaphl

Oepineni.
50 PrnexrpoHnKanarsl [Ton jxaHa KYPBUIFBIIAP MEH MaTepHasIapbl
HaHOMAaTCpHaIap bkacayqa TOMEH — OJIeMI O KyHelepiH
TCXHOJIOI'UsChI MCH KOJIAaHBLTYbIH,

DIIEKTPOMArHHUTTIK CoyJeleHyaiH TpadeHHiH
2D amekTpOHIBI IMIKI JKYHEeCIMeH KYIITi
CBI3BIKTBIK EMEC SPEKETTECYiH, COHBIMEH KaTap
rpadenniy YK-maH anbic Teparepike JeHiHTi
HK-coysenenyiHe KEH IKOJaKThl CIHIpYiH,
rpadeHeri Tikelel MEeKTP TOTHI )KoHEe OeTTIK
AKYCTUKANBIK TOJKBIHAAPJABIH IIEKTi eMec
KYIIEHTYI.

51 Marepnanbi TarayIbIH [1oH TEXHOJIOTUSJIBIK MAKCATKA OallIaHBICTHI

FBUIBIMH HET13CP1 MaTeprasiap/bl TaHIay IbIH HETi3r
KomnapbId 3eprreiini. Kypera
MaTepuaIapabl Talay *KoHE CUHTE3AeY
APKBLIBI 3ePTTEYIEr] JKYHelik opHaiacy,
OJIap/IbIH MEXaHUKAIIBIK KACHETTEPiHE
0aliIaHBICTBI MaTEpUATIAPIbI KONIAHY JKOHE
KOJ11aHOAJIBI KOJIIaHy JACHICHiH e
MaTepHaIIap/IbIH CAMachlH aHBIKTAY 9/1iCTepi
KapacTRIPBUIAIbI.
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52 [Hanomarepuaniapst AIyABIH 1oy HaHOMaTepHALIapIbl OHAIPYIer
TCXHOJIOTMSIBIK IIPOLUCCTEPIHIA | pex HOMOrMsIIBIK POIIECTEP/I, OMAPIbIH
HETT311CP1 KYPBUIBIMBIH, KYPHIIBIMBIH )KOHE KACUETTEPIH
3epTTelai. MaTepruanablH KYPhIIBIMBI MEH
KacHeTTEPiHe ocep ETETiH TEPMUSIIBIK,
XUMUSITBIK-TEPMUSIIBIK OHIEY
KapacTeIpbLia bl Hanomarepuanaapisi
QITyIBIH 3aMaHayd TEXHOJIOTHUSUIBIK
[poIIECTepl 3ePTTENyIC.

53 [DKerinumipinren Marepuaniap  [Jon JOCTYPIIi eMeC MaTepHalliap MEH OJIap bl
OHTIPY/IiH JKOFAPhl TEXHOJIOTHSLUTBIK
TEXHOJIOTHsUIAPBIHA HET13/Ie/ITeH apHaibI
(hYHKITHOHANIBIK, (DU3UKAIBIK, MEXaHUKAITBIK
PKOHE TMaijanaHy KaCHeTTepiH 3epTTeH .
KypcTa *KeTuaipijares MaTepuaiaap by
HETi3ri TypIepi, onapAblH (PU3NKATbBIK-
XUMISUTBIK KACHETTEP1, apHANHBI (DH3UKAIIBIK,
MEXaHUKAITBIK KOHE IKCILTyaTalHsITBIK
KacueTTepi Oap MaTepuaIapbl JKacayra
HETI3/1e/ITeH TEOPHSUIBIK MIPUHIIUIITED JKOHE
0JIap/IbI JKacay TEXHOJIOTHSCHI
KapacThIPBUIAIbI.

54 [Momumepsti MaTepraniap [ToH mosMMepJIep/Ii, MOJTUMEP KoCTalapbiH
PKOHE OJIapJIbIH apajiacy KaOiJieTiH,
TUHAMUKATBIK, MEXaHUKAJIBIK OPEKETIH,
BoJTbIIMAHHBIH CYTEPIIO3UIHSI TPUHIIHITIH,
[OJIMMEPJIEP/IIH COHFbI KACHETTEPIH,
MOJTMMEPIIEP/IiH PEOJIOTHSICHI MEH OHJICYIH,
KaliTa OHJICYiH, MOJUMEP MaTePHAIaPbIHBIH
TM3aiiHbI MEH TaHIAybIH 3ePTTEH/I.
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55 |Pentrenik TMGpPaKkums KIHE  |[Toy PEHTIeHIIK TUPPAKIUSITBIK TAIIAYIbIH
PICKTPOHABI MUKPOCKOIHUATIBIK  (reoppsblk HEri3Aepil, OETTiH HAKTHI
rannay ayIaHbIH Oarajay d/1iCTepiH, COHBIH ilTiH/e
TiKeJeld MUKPOCKOIHSIIBIK HeMece
DIIEKTPOH/IBI MUKPOCKOITHSUTBIK, TATAAY IbI
seprreiini. CoHmaii-aK eTKI3TIIITIKTI eeyre
HET13/IeITeH 9IICTED, KYPBIIBIMIIBIK
TajiayIbIH PSHTTCHIIK dJIicTepi,
KYPBUTBIMABIK Taiay Moceneepi
KOPBITBIH/IBUIAY YIITH KYPBUTBIMIBIK TaJIay
NIEPEKTEPiH CHII3Y TaJIKbLIAHAIbI.

56 Hanomarepuaniapel xoHe [ToH HAHOKJIACTEPJIEP MEH HAHOMAaTEPUAILIap

HAHOKYCIICP/Il aly CHHTE31HIH (U3MKa-XUMUSIIBIK HETi30EPiH,
TEXHOJIOTHACHI HaHOOOJIIEKTEP MEH HAHOMATEPHAIIAP,IbI
CUHTE3/ICYAIH XUMHSIIBIK KOHE (PU3UKAIIBIK
SIiCTepiH, KAKETTI OJIIIeM MEH HillliHeT1
HAHOOOIIIEKTEeP Il aTy YIIiH OaKbUIaHATHIH
oCy oJIiCTepiH, IMJICHKAJIap MEH JKaObIHIap bl
TYHJIBIPY 9JIICTEPiH, )KOHE COHBIMEH KaTap
TUICHKAJIap MEH KeJeM/Ii KYPbUIbIMIapIaFbl
HAaHOOOIIEKTEeP/IiH O3/iriHeH
YIABIMIACTBIPBITYBIH 3€PTTECH/II.
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«BEKITLIAI»
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B061 - "MarepuaJjTany KoHe TeXHoI0rusi1ap"
6B07109 - "Uuskenepiik puznka :KIHe MaTepuaiTany"
TexHHKA 7KoHe TeXHOJIOTHs 6aKaTaBPbI

KYHJI3Ti - 4 KBLT

AyIUTOPHSAIBIK ca0aKTapAbl KypcTap MeH
caFaTIeH N
. AKaIeMHSUTBIK napic/nad/mp/ COXK cevecTpatep Goiibmmma Gery
Tlonnin . . Bapuabik bakbuiay .
Ilonnin aTaybt Baok | Huxa KPeIMTTiH AyIHTOPHSIBIK | (OHBIH . 1 kype 2 kype 3 kype 4 xype |[IIpepexkBu3uTTiiik
KOJIBI .| cararrap . TYpPi
JKaJIbI KeJleMi caraTTap iminge 1 2134 5 6 - 3
COOK)
cem | cem | cem | cem | cem | cem | cem | cem
JKAJIIbI BIJIIM BEPETIH INIOHJAEP UKJII (KBIT)
M-1. Tinnik failbIHABIK MOTYJTi
. JKBBII,
LNG108 |Ieren Tini 5 150 0/0/45 105 E 5
MK
. JKBBII,
LNG104 | Ka3ax (opsic) Timi MK 5 150 0/0/45 105 E 5
o JKBBII,
LNG108 |Ieren Timi MK 5 150 0/0/45 105 E 5
L. KBBII,
LNG104 |Kazak (opsic) Timi MK 5 150 0/0/45 105 E 5
M-2. Jlene WBIHBIKTBIPY MOYJIi
JKBBII,
KFK101 | Jlene mbiHbIKTHIPY | MK 2 60 0/0/30 30 E 2
KBBII,
KFK102 | lene mbiabIkThIpy 11 MK 2 60 0/0/30 30 E 2
XKBHBII,
KFK103 | Jlene mbinbikreipy 111 MK 2 60 0/0/30 30 E 2
XKBHBII,
KFK104 | [lene mmbmsIkTeIpy 1V MK 2 60 0/0/30 30 E 2
M-4
XKBBII,
HUM 37| Ka3akcraH TapHxbl MK 5 150 15/0/30 105 ME 5
HUM134 OJIeyMeTTIK-casicaTTaHy OiTiM MOyl (MOICHHETTaHy, JKBHII, 5 150 30/0/15 105 E 5
TICHXOJIOT U1 MK
JKBBIL,
HUM132 | ®unocodust MK 5 150 15/0/30 105 E 5
HUMI20 OueyMerTiK-casicaTTaHy OiTiM MOyl (aJieyMeTTaHy, KBBII, 3 9 15/0/15 60 E 3
casicaTTaHy) MK
M-5.Cpi6aiinac xKeMKOPJIbIKKA Kapchl MJ/ICHHET, KO0JI0THs JkdHe Tipminik Kayincisairi nerizaepi moxy.i
HUMI36 Cbréaﬁnéc JKEMKOPJIBIKKA KapChl MOJICHHUET TIEH KYKBIK 1 JKBBII, s 150 30/0/15 105 E s
Herizepi TK
. ) L JKBBII,
MNG489 | DxoHOMHKa *kOHE KACIIKepIIiK Herizaepi 1 T 5 150 30/0/15 105 E 5
L JKBBII,
MNGS564 | KapKbUIbIK cayaTTBUIBIK HETi3epi 1 TK 5 150 30/0/15 105 E 5
. . . KBBII,
HPP128 | FeuibiMu 3epTTey oticTepiiH Herizaepi 1 TK 5 150 30/0/15 105 E 5
- R KBBII,
CHEG656 | Dkosorust »xoHe TIpUIIiK Kayincis/ri 1 TK 5 150 30/0/15 105 E 5
M-3. AKnapaTThIK TeXHOJIOTHsJIAp MOIYJi
KBBII,
CSE677 | AKnapaTThIK-KOMM YHUKALHSUIBIK TEXHOJIOT UsiIap MK 5 150 30/15/0 105 E 5
BA3AJIBIK IOHAEP LIUKJII (BIT)
M-6. Pu3NKa-MaTeMATHKAJIBIK AaHBIHABIK MOAYJIi
BII,
PHY468 | Dusuka 5 150 15/15/15 105 E 5
JKOOK




BII,
MAT101 [Maremaruka I 5 150 15/0/30 105 E
KOOK
BII,
MAT102 | Maremaruka 11 5 150 15/0/30 105 E MAT101
KOOK
BII,
MAT103 | Maremarnka III 5 150 15/0/30 105 E MAT102
KOOK
M-7. Heri3ri kaJnbl TEXHHKAJBIK OKbITY MOIYJIi
BII,
CHEA95 | Kanmb! xumus 5 150 15/30/0 105 E
KOOK
M - 8. MaTtepuajaTany MoayJi
PHY533 (M i i Bl 4 120 30/15/0 75 E
aTepHanTaHy Herisaepi KOOK
L BII,
PHY535 | Onruka Herizaepi 5 150 30/15/0 105 E
KOOK
PHY 640 | Kasipri ¢usuka Heriszepi: ATOM 5KoHe sIIPOIIBIK (HH3HKa. BII, TK 5 150 30/0/15 105 E
PHY 589 | Opranukansik MaTepHaniapIbiH MUKPOKYPbIIBIMBI BII, TK 5 150 15/15/15 105 E
MNG562 | 3usTKepIIiK MEHIIIKTI KYKBIKTBIK PeTTey BIT, TK 5 150 30/0/15 105 E
PHY561 | M: i bIL, 6 180 30/15/15 120 E
i
aTepuanap/IbIH MEXaHUKAIIBIK KACHETTEp! KOOK
BII,
PHY 178 | Ecenrey ¢usukack 5 150 15/0/30 105 E
KOOK
PHY 590 | Merann KOHCTPYKIWsAIapPbIHBIH KOPPO3HUSAChI KOHE KOPFay BII, TK 5 150 30/0/15 105 E
PHY591 |IlepcnekTHBTi ofiHeK *oHE IIBIHBI MaTepHAIIap BIT, TK 5 150 15/15/15 105 E
MNG563 Kazaxcrannarsl TypakTsl 1amy Herizaepi xone ESG BIL TK 5 150 30/0/15 105 E
sKoOanapsl
BII,
PHY 582 |Jlernpnenren 6onar xone Kopbirnanap. LoisiH. 5 150 30/15/0 105 E
JKOOK
BII,
PHY538 | Merannorpadus 5 150 30/15/0 105 E
JKOOK
. . BII,
PHY641 | KeMipTexTi skoHe KepaMUKaIBIK MaTepHaiap 4 120 15/0/30 75 E
KOOK
PHY 592 | KypbUIBIMIBIK MaTepraniap BII, TK 5 150 30/0/15 105 E
PHY593 | BostynmakTsl MaTepuaniap BII, TK 5 150 15/15/15 105 E
PHY495 | Bepiktiri MeH CO3BIMIbUTBIFBIHBIH (YH3HKACKI BII, TK 5 150 15/15/15 105 E
M - 9. Unskenepiaik puznka MoayJai
PHY642 ¥1-.lTaKTAl>I JKOHE KOMTIO3HISIIEIK MaTepHAIIap/Ibl 3epTTey BIT, TK 6 180 30/15/15 120 E
anicrepi
PHY553 | PeakTopIibIK MaTepranTany BII, TK 6 180 30/15/15 120 E
PHY554 | Temen menwepii xKyiienep (pusukacel BII, TK 6 180 30/15/15 120 E
M - 9. Unskenepiik ¢puznka MoxyJai
L BII,
PHY 534 | Dnextp :koHe MarHeTH3M Herizaepi 5 150 30/15/0 105 E
KOOK
M - 10. HanoTexHoJIOrusl MOIYJIi
. BII,
PHY 586 | Hanomarepuanuapra Kipicre 5 150 15/15/15 105 E
KOOK
PHY 596 |I'padyen xoHe OHBIH Heri3iHzeri Matepuaniap BII, TK 5 150 30/0/15 105 E
PHYS11 MarepuanTanyaarbl KOMIBIOTEPITIK MOJEIBIEY BIL TK 5 150 1511515 105 E
(thermocalc)
CSES831 | XKacanapl HHTEIIEKT Heri3aepi BII, TK 5 150 15/0/30 105 E
PHY503 | Berrik HAHOKYPBUIBIMIAp/IBIH KAIBIITACTRIPY dJlicTepi BII, TK 5 150 15/0/30 105 E
PHY 505 | HaHOKYpPBUIBIMIBIK MaTepHaniapbl aly kKoHe 3epTTey BII, TK 5 150 30/0/15 105 E
PHY510 | ®oTosHepreTHKa MaTepHaIAap/IbiH (U3HKA JKOHE ONTHKACHI BII, TK 5 150 15/15/15 105 E
M - 11. R&D moayai
. ) BII,
AAP173 | Oky Taxipubeci 2 E
KOOK
NPOPUIIBAIK NIOHAEP IIUKJII (ITIT)
M - 8. MaTtepuanaTany Moay.i
PHY639 (O 1, 5 150 15/15/15 105 E
JII1IEY TEOPHSCHI JKOHE ONapIbl KOJIaHy JKOOK
I,
PHY 584 | Meranaap MeH KOpHITHATap/Ibl XUMHUS -TEPMUSLITBIK OHICY KOOK 5 150 15/15/15 105 E
11,
PHY476 | Marepnanaap MexaHHKachl 5 150 30/0/15 105 E
KOOK
PHY482 (D ML, 6 180 30/15/15 120 E
YHKIHMOHAIIBIK MaTepuaniap KOOK




PHY 527 | ¥nurakTsl MaTepHaiap any oticrepi 1, 5 150 15/15/15 105 E 5
KOOK
. . I111,
PHY 557 | Marepuanisl TaHIay/IbIH FBLIBIMH HETi3/1epi TK 5 150 15/15/15 105 E 5
N I11,
PHY 558 | dasasIk JuarpaMmanapisl ecenrey dicrepi TK 5 150 15/15/15 105 E 5
M - 9. Unxenepiik puzuka Mmoxy.i
PHYS555 (M icrepi 1, 5 150 30/15/0 105 E 5
aTepuaiapIb! 3epPTT icrepi
€pUaiIap/ibl 3ePTTEY 30H]L JTiCTEP KOOK
T,
PHY 594 | MarepuanisIH caracbiH 6aKbLiay 6 180 30/15/15 120 E 6
KOOK
M - 9. Unikenepiik ¢puznka MoxyJi
. T,
PHY 585 [ XKapTbuait eTki3riin MaTepuaniap 4 120 30/15/0 75 E 4
KOOK
. 1,
PHY638 | ITonumepni matepuanaap TK 4 120 30/0/15 75 E 4
11,
PHY 549 | BakyyMbIK TeXHHKA ’OHE TEXHOIOTHS TK 4 120 30/0/15 75 E 4
M - 10. HaHoTexHO0JIOTHsI MOYJIi
PHYS97 HaHomaTel.)H‘a.n,qap‘nu aJl1y;u>n-( TEXHOJIOTHSLIIBIK 111, s 150 15/15/15 105 E 5
MPOLIECTEPIHIH HETI3epi TK
11,
PHY 598 | DnexTpoHnkanarel HAHOMaTepHanaap TK 5 150 30/0/15 105 E 5
CrangapTray %oHe HOPMATUBTIK-TeX HUKQIBIK KYKaTTaMa: I111,
150181 | HAAPTI e HOp e 5 150 150730 105 E 5
MHKJIFO3MBTI TCUIIEP HKIHE TYPAKTHI J1aMy TK
I111,
PHY 587 | KypbuibicTarbl HAHOMaTtepuajiap MEeH HAHOTEXHOJIOT Hsij1ap KOOK 4 120 30/0/15 75 E 4
Lo I111,
PHY431 | Kerinuipinren marepuaniap TK 5 150 15/15/15 105 E 5
Hanomarepuaniap/ipl xaoHe HAHOKYEIEep/i ary II11,
PHY480 5 150 15/15/15 105 E 5
TEXHOJIOTHSI ChI TK
M - 11. R&D monyi
T111,
PHY 599 | Beffoprauukainbik MaTepyaapabiH MUKPOKYPBUTBIMbI TK 5 150 15/15/15 105 E 5
Penrrenpi al OHE JIIEKTPO! 1111,
PHY 560 | P AMPpaKIL Kare dnexTpORI 5 150 15/15/15 105 E 5
MHUKPOCKOIIHSIBIK TalIay TK
M - 11. R&D monyi
AAP102 |©uzipicri I . 2 E 2
ipicTik npaxkTHKa
HAIpleTIE P HKOOK
- . I111,
AAPI183 | Oupipictik Toxipube 11 3 E 3
KOOK
M - 13. KopbITBIHABI aTTECTATTAY MOIY.Ti
ECA103 |K0pblTbIHﬂhl arTecTaLus | KA | 8 I | | | | | | I | | | 8
OKpbITYIbIH KochiMIua TypJepi (OKT)
AAP500 ISCKepu JaUBIHIBIK | | | | I |
3112923372931 (33]27
YHUBEPCHUTET GoiibIHIIA KUBIHBI:
60 60 60 60
BapJbIk 0Ky Ke3eHiHeri KpeaIuTTep caHbl
Kpeaurrep
HuKa koAbl Ionpep nukiaepi
mingerti komnonent (MK) KOO kommnonenti (JKOOK) Tanaay komnonent (TK) Bapubirbt
JKBBIT JKaymer GiniM GepeTiH moHxep MUK 51 0 5 56
BIT bazanbik noHzep LMK 0 71 31 102
TIIT TIpodmibaik noHaep LUK 0 50 24 74
TeopHATBIK OKBITY OOHBIHIIA HAPIBIFLI: 51 121 60 232
KA KopaITbiHIb! aTTECTATTaY 8
JKUbIHbI: 240

K.U.Carbaer aTeinaarel Kaz¥ T3Y Oky-anicrementik keHecinin memivi 20.12.2024 :xbuirel Ne 3 Xarrama

HucrutyT FpuibiMu KeHecinin memimi. 12.12.2024 sxplarb1 Ne 1 XaTrama
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