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7MO07103 «MartepuanraHy >KoHE ’KaHa MaTepuaaap TEXHOJIOTHUACH»

oimim 6epy O6armapimamacel K.M.Corbaes atbiagarsl Ka3Y T3V FeumeiMu keHeciHIH
OTBIPBICHIHAA OCKITIIIII.

2025 xbutrbl «06» 03 NelQ xarrama

K.1.Corbaer ateingarsl Kaz¥ T3V -apiH OKy-oicTeMeNK KEHECIHIH OThIPBICHIHAA
KapaJibIll, OCKITYT'e YCHIHBIIIBI
2024 xpurrel «20» 12 Ne3 xarrama

TM07103 «Martepuantany >KoHE KaHa MaTepUalap TEXHOJOTUSACHD OiIiM Oepy
OarapiaamMachl

7MO071 «WuxeHepust >XKoHE HWHXKEHEPJIK 1¢» OaFbIThl OOWBIHINA aKaJAeMUSIIBIK
KOMUTETTE d31pJIeH/II

Teri, aTbI- FLLIBIMH Jlaya3pIMbl Kymbic opHBI Koubl
KOH1 napesxeci/
FbLIBIMH ATAFbI

AKaJleMHUSVIBIK KOMUTET TOPAFACHI:

KakumoB Vman | Texauka Kadenpa «K.. CorbacB

KanplpxaHynbsl | FbUIBIMIAPBIHBIH | MEHTepyIIici aTbIH/IaFbl Kazak

KaHMIaThI WITTBIK ~TEXHUKAJIBIK

3epTTey
yausepcuteTi» KEAK

IIpogeccop-oKBITYIIBLIAP KypPaMbl:

Aszar Ceiirxan | PhD [Ipodeccop «K.N. CorbaeB
aTbIH/IaFbl Kazax
WITTBIK TEXHUKAJIBIK
3epTTey
yausepcuteTi» KEAK

Kynaiioeprenos | PhD Kayeimpacteipsiiran | «K.H. Corbaes

Kenec npodeccop aTBIHJAFbI Kazak

KakumoBuu WITTBIK TEXHUKAJIBIK
3epTTey
yauBepcureTi» KEAK

KemenbexoBa PhD AFa OKBITYIIBI «K.N. CotbaeB

AliHarynb aTBIHIIAFbI Kazak

EpxanoBHa WITTHIK TEXHUKAJIBIK
3epTTey
yausepcuteTi» KEAK

Etum Texnuka OKpITYIBI, «K.H. Corbaes

Tanmea FBUTBIMIAPBIHBIH | 2 KypC TOKTOPAHTHI | aTBIHIAFBI Kazax

Ep6oaxpI361 MarucTpi WITTBIK TEXHUKAJIBIK
3eprrey
yauBepcuteTi» KEAK

AKymbic Oepyurijiep:

Myrtyiies PhD bac nupekrtop «KAJIbIH» Frutbivu

Anubex OHJIIPICTIK-
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KymabexoBnd | \ | TeXHHKAIBIK OPTAIBIK |

Binim anymbuia

JIuxanos C.A. 3 KypcC CTy/AeHTI «K.W. CorbaeB
aThIH/IaFbl Kazak
VITTBIK  TEXHUKAIBIK
3epTTey
yauBepcuteTi» KEAK

AnteiHOB E. A. 2 KypcC CTyJIeHTI «K.H. CotbaeB
aThIH/IaFbl Kazak
WITTBIK TEXHUKAJIBIK
3epTTey
yauBepcuteTi» KEAK

Cepik A. C. 2 Kypc CTYICHTI «K.N. Corbaes
aThIH/IaFbl Kazak
WITTBIK ~TEXHUKAJIBIK
3epTTey
yauBepcuteTi» KEAK
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binim 6epy GarmapiiaMachIHBIH cUITATTaMachl
binim 6epy GarnapiiaMachIHBIH MaKcaThl MEH MIiHACTTEP1
3. bimiMm Oepy OarmapiaMachlH OKBITY HOTHXeJIEpiH Oarajayra
KOMBIIATHIH TaJIanTap
4. bimim 6epy O6arnapiaMachIHbIH MACTIOPTHI
4.1. Kanmbl MoiMeTTED
4.2. binim Oepy Oarmapinamackl MEH OKy TMIOHAEpi OoOMbIHINIA
KAJIBINTACKAaH OKBITY HOTWDIKEJIEPIHE KOJ IKETKI3yIIH e3apa
OailIaHbBICHI
binim 6epy GaraapiiaMachIHBIH OKY KOCIIaphI
Kocsimia 61miM 0epy Oarnapiamanapst (Minor)
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KsbickapTyaap MeH Oenrijiepai Tisimi

ITOK - [Ipodeccopabl-OKbITYIIBI KYpaM
bbb - binim 6epy Oarnmapiamacsl

TK - Tipkey keHcecl

KOX - JKyMmsbIc 0Ky Kocnapsl
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1. Bisim Oepy 0armapjaMachbIHbIH CUIIATTAMACHI

binim 6epy OarnapiaMachIHbIH HET13T1 MaKCcaTTaphl:
- MOHAPAJBIK CUIATTAFbl FHUIBIMHU KOHE WHXEHEPJIK MIHACTTEepAl TaOBICTHI
HICITy YIIiH MarucTpaHTTap bl FHUIBIMU Jaspiaybl KAMTaMachl3 €Ty;
- FBUIBIMU TaJIIay, FBUIBIMU 3€PTTEYIIEP KOO JKOHE XKYPTi3y AaFAbLIapbIH, OHBIH
ITiHIe TOI MYIIIECi PETIHE TaMBITY;
- 3epTTEYIH FhUIBIMU 9/IICTEPiH, HAKTHI MAaKCATTaFbl MaTEpUAILAAPBI ATy HKOHE
OHJICY TEXHOJIOTUSIAPbIH MEHTEPY JKOHE KOJIJaHy JaFAbLIapblH JAMBITY;
- FBUIBIMU-TEXHUKAJIBIK MJCeJeNepl IIENIyMEH alHaJIbICaThlH FbUIBIMH,
FBUIBIMU-OH/IPICTIK YHBIMJIAD MEH OKY OpBIHJApbIH/IA TaObICTHl MaHCAIThI KYy3€re
acpIpy YILIIH KOCIOM KOHE ATUKAJBIK KayanKeplIlUlK, eMip O0ibl ©3 OETIHIIE OKY
YKOHE OUTIKTUIIKTI apTThIPy KaO1JIeTl Typajibl TYCIHIKTEP/Il JaMBITY.

barnapnama keseci kociOu Typiiepre OarbITTaIFaH KbI3METI: SKCIIEPUMEHTTIK-
3epTTEY; €CeNTey-xKobajlay JKoHE Taljay; OHAIPICTIK-TEXHOJOTHUSIIBIK; FhUIBIMU-
neJarorukasblk.
TexHUKaIbIK FHUIBIMAAP MAruCTPiHIH KOCIOM KBI3METIHIH OOBEKTLIEPi: YJITTHIK
KOMIAHUSUIAP/ABIH, FRUIBIMUA-3EPTTEY OPTAIBIKTAPBIHBIH, OW3HECKYPBLIBIMIAPIBIH,
OHEPKACINTI MEMJIEKETTIK OacKapy OpraHIapblHBIH >KOHE FbUIBIM MEH TEXHHUKa
XKOHIHAETT KOMUTETTEPHIH KBI3METKEpJIepl; JKOFapbl OKY OpPBIHAAPBIHAAFbI
OKBITYLIBLIAP.

Kaz¥T3V 703-05 Y. binim Oepy 6arnapiamacsl



«K. . COTBAEB arsinars KA3AK YJITTBIK TEXHUKAJIBIK 3EPTTEY YHUBEPCUTETI» KEAK

2. bistim Oepy O0arnapaaMacbIHbIH MAKCATHI MEH MiHIETTepi

bbb makcaThbI:
bimim Oepy OarmapiamMachlHBIH HETI3r1  MakcaThl MarucTpaHTTapAbl

MOHAPAJIBIK CHUIATTAFbl FHUIBIMU JKOHE WHXKEHEPJIIK MIHAETTEpAl TaOBICTHI ILIEHTY

YIIIH FBUIBIMH Jasipiiay/ibl KAMTaMachl3 €Ty, FhUIBIMU TaJIJIay, FBUIBIMU 3€PTTEYJIIEp

KOIO KOHE KYPri3y AarJbUIapblH AAMBITY, 3€pTTEYAIH FBUIBIMU OIICTEPIH, HAKTHI

MakKcaTTarbl MaTepuafap/ibl ally >KOHE OHJCY TEXHOJIOTHSUIAPBIH MEHIepy KoHE

KOJIIaHY JaFIbUIaphIH YHPETY OOJBIN Ta0bLIAIbI.

bbb mingerrepi:

1) nmxeHepitik GU3KKa KOHE MaTepUANITAHy OOMBIHINIA TYPJIi MAMaH IBIKTAP IbIH
HET131H/¢ )KaTKaH FhUIBIMH JKOHE MAaTEMATHKAJIBIK MPUHIUITEP 11 OLTY jKoHE
TYCIHY;

2) TaHBUIFaH O/IICTEP/Ii MalijaiaHa OTHIPHIN, TEXHUKAIBIK (PU3MKa OOMBIHIIIA
KOJ11aHOAJIbl FRUTBIMU MIHACTTEP/Il KOO, TY>KBIPBIMJIAY JKOHE IIENTy YIIIiH ajiFaH
OLTIMIEpIH KOJAaHy KaOlaeTi;

3) anmbIHFaH OUTIMII HEXKCHEPITIK (PU3HKA KOHE MaTepualiTaHy OONBIHIIIA dPTYPIIi
MaMaH/JIBIKTapFa *KaTaThIH TEXHUKAJBIK XKYHeTIepi, MPOoLecTep MEH 9iCTep/Il
Tajay YIIiH, OHBIH 1IIIHAE MOACIBACY IICTEPiH MaiiganaHa OTHIPBIN KOJIIaHY
KaOlJIeTi;

4) MHKEHEPITK-TEeXHUKAJIBIK JKYHeIep i obaay dicTeMeNepiH TYCIHY KoHE
OJIapJIbl KOJIJIaHy KaOieTi;

5) kaxxeTTi 91eOneTTepal Tady, IepEeKKOPJIap bl XKoHe Oacka Ja akmapar Ke3aepin
narganany Kabijieri;

6) KaXXeTTi 3epTTeyJIep/Ii TaJlaay, )KOCIapiiay )oHe KYprily, ajJblHFaH IePEKTEP/Ii
TYCIHAIPY ’KOHE KOPBITHIH]IBI JKacay KaOleTi;

7) THICTI Ka0IBIKTHI, KypaJAap/bl )KoHE SICTEP/Ii TAaHIAY JKOHE Mai1alaHy
MYMKIH/IIT;

8) ’xeke koHe TOI MYIIECi PEeTiHAC THIMII KYMBIC iCTey;

9) »x00aJIBIK MEHEIKMEHT JKoHe OM3HEC canachiHaa xabapaap 0oyra, ToyeKeaep
MEH ©3TepeTiH JKaFJanaapablH 9CEpiH OUTyTe )KOHE TYCIHYTE;

10)  emip OoiibI ©3 OeTiHIIE OLTIM ATy KoHE OUTIKTUIITIH apTThIPY KaXKETTLIIriH
Ce31HyTe KoHE KaOLIeTTUTIKKe ue 00IyFa;

11) JleHcaymbIK cakTay, Kayirci3aiK, KYKbIKTBIK aCIeKTiIep KoHE HHKCHEPITIK
KBI3MET YIIIIH KayanKepIIiiiK MOceNIeNepiH TYCIHY, HHKEHEPIIK MenIiMAepIiH
QJIEYMETTIK KOHTEKCTKE JKOHE KOpIIIaFaH OpTaFa oCEpiH TYCIHY:

12)  KocINTIK o€ KOJCKCIH )KOHE WHXCHEPIIIK IMPAaKTHKAa HOPMaJIapblH YCTaHyFa
MIHICTTI.
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3. Bisim Oepy OarnapJiaMachiH OKbITY HITH KeJIePiH 0aFanayra KOMbLIATHIH
TajJanrap

OKBITY HOTHXKeNepl OUTIMIL, NaFabUIapAbl XKoHE KY3BIPETTUTIKTI KaMTHIIBI
YKOHE JKaJTbI OUTiM Oepy OaFaapiiaMachl YIIIiH /1€, OHBIH )KeKe MOy IbIepi, MoHAEPI
HEMece TarchlpMasapsl YIIiH € aHBIKTaTa/lbl.

OKBITY HOTIDKENIEpiH Oaraiay KypallapblH TaHJAy OChI KE3CHJIET1 HETi3Ti
MIHIeT-0aKblUIayIbIH OapibIK TYpJiepl YIIIH Oaramay ojicTepl MEH KypajiidapblH
TaHAay, OJapJblH KOMETriMeH IIoH JCHreHiHAe OKBITYIBIH KOCHapiiaHFaH
HOTIDKEJIEpIHE KOJI KETKI3y/l1 OaphIHIIIA THIM1 Oaraiayra 00Jiajibl.
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4. Bisim Oepy OarnapiaMacbIHbIH ACHOPTHI

4.1. XKanmsr MoiMeTTep

Ne Ha3zBanue noJs

IMpumeyanue

1 |Opic aTaysl

TMO07 «HxeHepIiK, OHIeY KoHE KYPBLIbIC
cajiajapbi»

2 |biniM O6epy caachIHBIH KOJIbI XKOHE
PKIKTEMeC]

TMO071 «HxeHepHst ’oHe WHKEHEPIIIK ic»

3 JlalbIHABIK OaFBITTAPBIHBIH KOJIBI JKOHE
bKIKTEMeEC]

TMO071 «MatepuanTany ’oHE TEXHOJIOTHsIIap»

4 |binim Gepy OarnapiiamMaiapbIHBIH TOOBI

7M07103 «MrxeHepaik Gpu3nKa KoHE
MaTepUAITAHY

5 |binmim 6epy GarmapiaMachIHBIH aTaybl

7M07103 "Unxenep:iik pusnka sxoHe
MmarepuanTany" Oisim Oepy Oarmapiamachl KOFapel
O1niM OepyiH YII JeHr eIl )KyHeciHiH eKiHIi
OLIIKTLIIK JeHreii OOJIbIT TaObLIA b

6 |biriM Oepy OarmapiaMachIHBIH KbICKAIIA
CHITATTAMACHhI

binim Oepy OarnapiiaMachbIHBIH MaKCaThI
CTYACHTTEP/l TEXHUKAJBIK (PU3UKA MCH
MaTepHUaITAHYIBIH OPTYPJIi callaapbIHIaFbI
FBUIBIMH YKOHE MHXKECHEPJIIK eCenTep Il Menyre
iprei KoHe MPaKTUKAIBIK JTalbIHIBIKTHI
KaMTaMachI3 €Ty, COHAai-aK CTyIeHTTEP IIH
WHKEHEPITIK Taliay jKoHe jKo0aay JaFIbUIapbiH
JAMBITY OOJIBIN TaObLIAIbI.

7 bbb makcarsl Kana
8 bbb Typi 7

9 |¥BIII GoiipiHIa neHrei 7

10 |(CBII 6oiipIHIa neHrei Kok

11 [BBb aiipbIkina epekienikTepi

K 1.KoMMyHMKaTHUBTLIIK

KK 2.Heri3ri cayaTThUIBIK

JKapaTbUIbICTaHy MOHIEPI

KK 3.2Kanms! uHXeHepilik Ky3bIpeTTep

K 4.Kocibu ky3bIperTep

KK 5. UnxeHepnik-KOMIbIOTEPIIIK KY3bIpeTTep
K 6.1nxenepik-KyMbIC KY3bIpeTTepi

KK7. OneymMeTTiK-9KOHOMUKAIIBIK KY3bIPETTEP

KK 8. ApHaiibl-KociOH Ky3bIpeTTep
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12 |binim Gepy OarnapiaMacsl
KY3BIpETTEPIHIH Tiz0eci:

1)

2)

3)

MHUKpPO- KOHE HaHO®JIeM/1 Kyhenepi
3epTTEYAIH TOKIPUOETIK 9iCTEPIH TaHAAY/IbI
HETi37eY;

apHaiibl (PU3UKANBIK-XUMISIIBIK KacueTTepi 0ap
MaTepHanaapabl (KeyeKTi HAaHOKYPBUIBIMIAP,
MarHMTTiK HAHOMaTepuaiiap,
HaHOOMOMaTepuaiap) ary OoibIHIIA
HKCHEPUMEHTTI YHBIMIACTHIPY XKOHE OTKI3y/Ii
)Kocrapay;

KaCciOM KbI3MeTTe O1TIMIH OipIKTIpy XKoHE
TEXHUKA MEH TEXHOJIOTHUS CalTaChIH/IA IIEIIiM
KaObU1Iay Ke3iH/e 63 WACSIIaphIH JIoJelIeH aty

4)

5)

6)

7)

8)

KY3bIpETTiIITiHE He 0oIy.

MaTepUaITaHy CalaChIHIaFbl )KaOABIKTHIH

(G YHKIIMOHAJIBIK MAaKCATBIHBIH €PEKIIEITIKTEPIH
YKOHE OHBI IU(PIIAHABIPY MYMKIH/ITIH
TYCIHAIPY;

KOJITaHOANIbI ecenTep/i ey YUl
HaHOOOBEKTUIEP/Ii KOHE OJIapIbIH
KOMITO3UTTEPIH alyAblH (PU3UKAIBIK-XUMUSIIBIK
o/icTepiH, COHAAN-aK KYPBUIBIMIAP/IbL,
KYPBUIBIMAAPIbI, KypaM/Ibl, MOP(HOIOTHsIIapAbI
CHUIIATTay 9MIICTEPIH KOJIaHy;

apbl Kapail FRUTBIMH-TIEIarOTHKAIIBIK KbI3MET
YILIIH 03bIK MaTepUaITaHyAaFbl Ka3ipri
TeHICHIMIIApIbl 3€pPTTEY;

MaTepHalnTaHy, HAHOOHIIpY, MaTepuanap/sl
OH/IeY JKoHEe Moan(DUKanusIay Macesenaepin
Iy IIH €H JKaKChl 9/IiCTepiH TaHIay;
aJIbIHFaH ©HIM TYPIHE COIIKeC OHbI
OHTaMJIaHABIPY MAaKCaThIH/A TEXHOJIOTUSIIBIK
IPOLIECTIH MapaMeTpiiepi OONbIHIIA OHIM
carachlHbIH 0OJKaMBIH MOJIENBCY JKOHE
Oaranay;

13 |binim Oepy OarapiaamMachiH OKBITY
HOTHKEIEpi:

KYH/II3T1

14 Kpenurrep kenemi

2 KBUI

15 |OxkepiTy Tinaepi

240 Kazakia, opbiciia

16 |[bepineriH akaeMUSITBIK JOpEkKe

TexHuKa FRUTBIMIAPBIHBIH MarucTpi

17 ©3ipneymi (Jiep) MeH aBTOpIap:

MyrymeB Annbek XKymabexoBud
KaknmoB Ynan Kanapeipxanyiibl

Asart CeliTxaH

Kynait6eprenoB Kenec KakumoBuu
Kemen6exoBa AltHarynbs EpsxanoBHa
Etum Tammsia EpOonkpI3br

18 Kpenurtep kenemi

120
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4.2. Bbinim Oepy 6argap;aamachl MeH OKY NMOH/Iepi 00ibIHIIA KAJTBINTACKAH OKbITY HOTH:KeJIepiHe KOJI KeTKIi3yliH e3apa
OailJIaHBICHI

Ne Kpeaur KalbInTacThIPBLIATBIH OKBITY
Ionuin aTaybl IToHHIH KBICKAIIA CHIIATTAMACHI CaHbI HITH:KeJIepi (KoaTap)
PO1/PO2 | PO3| PO4| PO5| PO6 | PO7| POS8

Kanns! 6isim OepeTin moHep

mukiai KOO kommoneHnTi

1 AFBUIIIBIH TUTIHAE Koci0u Kypctbl MeHrepy 06appicbiHia MarucTpaHT 5 v

AWBIHIBIK aFBUIIIBIH TUTIH/E FEUIBIMU-3EPTTEY KbI3METIHIH
HOTHDKEIIEPiH 3epieliey, OHJICY JKOHE YChIHY,
HIBIHABI ay/IN0 JKoHE OeliHe MaTepuaniapabl
€CTY apKbUIbl KaObLIIAY, EKIKAKTHI Jka30ariia

ayJapMaHBbI JKy3ere achlpy TOXiprOeciH anajsbl,
COHJIali-aK MaTepUaJITaHy KOHE MaTepHaliap

TEXHOJIOTHSICHI CaJIaChIH/IaFbl aFbUIIIBIH TiTIHIH

TEPMHHOJIOTHSICHIH OlIe].

2 AFBUIILIBIH TUTIHIE Koci0u Kypctbl MeHrepy 06apbicbiHIa MarucTpaHT )
AWBIHIBIK aFbUIIIBIH TUTIH/IE FRUTBIMU-3€PTTEY KbI3METIHIH
HOTHDKEIIEPiH 3epIeliey, OHJICY J)KOHE YChIHY,
HIBIHABI ayINO JKOHE OeliHe MaTepuaniapabl
€CTy apKbLIbl KaObLI/Iay, EKIKAKTHI JKa30aria
ayJlapMaHbl Ky3ere achlpy TOKIpHOeciH ajasl,
COHJIali-aK MaTepUaJITaHy KOHE MaTepHaliap
TEXHOJIOTHUSCHI CaJaChIHIAFEl aFbUIIIBIH TITIHIH
TEPMHHOJIOTHSICBIH O11e.
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3 backapy ncuxonorusicel  [[lor 6GacKapymIbUIBIK KbI3METTET'T ICUXOJIOTUSIIBIK 5
aCTIeKTUIEPIH Ka3ipri pesi MeH Ma3MYHBIH
seprreiial. Kocibu ic-opekerTi )Ky3ere acslpy
OapbICHIH/Ia OKYIIBIHBIH TICHXOJIOTHSUTBIK
cayaTTBUIBIFBIH apTTHIPY KapacThIPbLIAIbI.
[Icuxomnorus canacelHIa ©31H-031 KETUIIIPY KOHE
JKEPTUTIKTI ACHT el e Je, meTenae ae oackapy
KBI3METIHIH KYPaMbl MCH KYPBUIBIMBIH 3€PTTEY.
Kazipri MmeHemKepiaep/IiH MCUX0JIOTHSITBIK
€pEeKIIeNiri KapacThIPbLIA/IbI.

4 FouibiM MeH TexHukanblH | [IoH asgchiHa MarucTpaHTTap KOCiOM KbI3METTET] )
bunocopuIBIK JKOHE FBIIBIMM OUTIMHIH KpUTEpHIAIIepi, HOpMajiapbl
OiCHAMAJIBIK Maceelepi MEH CTaHJIaPTTaPhI Typasbl OUTIM aJIajbl.

Conpaii-ak MarucTpaHTTap FhUIBIMU 3€pTTEY/Ie
apryMEHT TEOPHSICHIHBIH HET13T1 epexenepin
KOJIJJaHy TOXKIpUOeciH, KaciOu e3zapa
OpeKeTTecy 1l YIUBIMIACTBIPY YILUiH 9pTYpJIl
QNIEyMETTIK TONTApAbIH KYHABUIBIK JKyHenepi
Typajbl OUTIM/II )KOHE 1CKEPIIIK KapbhIM-
KaThIHACTBI YHBIMJIACTBIPY YILIiH
JTYHHETaHBIMHBIH 9pTYPJIl popMasiapbl Typasbl
OLTIM/II amagsl.

) FeiibiM Tapuxel MeH FoutbiM GunocopusACHIHBIH M9H1, FHUIBIM ) v
bunocodusce JTUHAMHUKACHI, FHUIBIMHBIH €PEKIIeNIT1, FhUTBIM
YKOHE FBUIBIMFA JICHIHT1, €KEJT1 )KOHE TEOPHSITBIK
FBUIBIMHBIH KAJIBITITACYbl, FEUIBIMHBIH TAPUXHU
JTAMYBIHBIH HET13T1 Ke3eHAePi, KIIaCCUKAIIBIK
FBUIBIMHBIH €PEKIIeNIKTepi, KITaCCUKAIIBIK eMeC
’KOHE CBIHBITITaH KEHIHT1 FBIJIBIM, MATEMATHKA,
(u3KKa, TEXHOJOTHS JKOHE TEXHOJIOTUS
¢bunocousCel, UHKEHEPIIK FHUTBIMHBIH
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epPEeKIIEIIr, FBUIBIM 3THKACHI, FAJIbIM MEH
WHXCEHEPIIH dJIeyMEeTTIK-aJaMT epIILTIK

YKayarmKepIIIiri.
6 JKorapbl mekTen Kypc menbepinae MaructpanTTap *orapbl Oi71imM 5 v
MearoruKachl Oepy IeJaroruKachlHBIH dJ[iICHAMAIIBIK JKOHE

TEOPUSIIBIK HET13[IepiH MEHTepe/Il, 3aMaHayn
Me1arOrMKAJIBIK TEXHOJIOTUSIIAPIbI
naiianany/sl, 6u1iM 6epy MeH TopoOueney
YAEPICTEePIiH KOCTapiiayabl KoHE
YIBIMAACTBIPY/bI, OKBITYILIBI MEH OKBITYILBIHBIH
CyOBEKTI MEH CYOBEKTIHIH ©3apa 9peKeTTeCyiHIH
KOMMYHHKAIHSUIBIK TEXHOJIOTUSIIAPBIH
MEHIrepe/il. YHUBEPCUTETTIH OKY YIepiCiHIe
6akanaBp. CoHnail-ak MaructpanTTap Oitim 6epy
yiibIMIapbIHAa (3KOFapbl OKY OpbIHIAPbIHBIH
MBICAJIBIHJIA) aJlaM PECYpCTapblH 6acKapy
OOMbIHILIA OLTIM aajbl.

7 KapbiM-kaTbIHac Anamyap apacbIHIaFbl KapbIM-KaTBIHACTHIH 4
TICHIXOJIOTHSICHI TYKBIpBIMAaMaapbl MEH MPHHIUNITEPI,
TYJIFaapajblK ©3apa OPEKETTECy KoHe
TONTapJarbl KaTbIHAcTap ambliansl. Kypera
QJIBIHFaH OUTIM OPTYpPJIi TUITET]1 TONTAPAAFbI
OPTYPJTi MOJICHUETTEP MEH JNIEYMETTIK
TOMTAPABIH OKUIIEPIMEH OHIM/II KapbIM-KaThIHAC
OpHAaTy¥a, 631HE JKOHE OacKajlapFa KaThICThI
aJlaNayIbUIBIK ITeH KEMCITYIITIK MiHE3-
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KYJIBIKTBI TAHYFa, KAKTBIFBICTAP/IBIH AJIJIBIH ayFa
KOHE IIETIYTE XKOHE dPTYPIIi KapbIM-KaThIHAC
KarIalaapblHIa KOMMYHUKATUBTI KeIepruiepal
KEHYTE KOMEKTECE/Ii.

8 Martepuanrany xoHe Kypctol urepy 6enriiepiiH )KUBIHTHIFbI 6
3aMaHay| JKoHe OOIBIHIIIA FEUTBIMU-TEXHUKAIIBIK d3ipiaeMernep
NEePCIIEKTUBAJIBI MEH 3epTTeyJepAiH HOTHKENEpiH Oaranay

MaTepHaapabIH JaFABUTIAPBIH TAMBITY/IbI, OHTAMIIBI I M/
TEXHOJIOTHUSIIAPHI TaHJay/Abl HETi3Jey i, MaTepUaITaHy

caJIachIHAFbl, MaTepHaap

TEXHOJIOTUSICHIH/IAFbl )KOHE OHBIMEH OailsIaHBICTHI
caJlaiap/Iarbl JKETICTIKTEep/l Kyleney MeH

JKalmblIayabl Ke3neiai. Maructpanr
(bU3MKAIBIK, XUMHSITBIK, MEXaHUKAIBIK,
TEXHOJIOTUSUIBIK JKOHE MaiilajJaHy KacueTTepiH

3epTTey OOMBIHILA FHUIBIMU 3€pTTEYIIEp KYPrizy

TOXKIPUOECIH ajaibl 9p TYPJIi MaKCaTTaFrbl
METaJlJI, METAJIT EMEC )KIHE KOMITO3UIHUSIIBIK

HaHOMaTepHajap.
9 Marepuanranyaarsl Kypc asceiaia maructpanTTap 3J€MEHTTED 6
KYPBUIBIMABIK TaJ/1ayIbIH KYpaMbIH aHBIKTAy JKOHE MaTepuaiap
3aMaHayH 9JicTepi KYPBUIBIMBIHBIH TTapaMeTpiiepiH Oaranay yIliH

onicTep/i, xalpIKTap bl YHpeHe Il )KoHe

MTPAKTUKAJIBIK JIAFIbLIAP.Ibl MEHIepeli CKaHepIiey
KOHE TPAHCMHUCCUSITBIK DJIEKTPOH/IBI
MUKPOCKOIIHSI, COHJIali-aK PEHTICH/TIK

TUGPAKTOMETPHS 9JIICIH KOJIJIaHa OTHIPHIT,
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MaTepraIIapablH KYKa KYPbUIBIMBIHBIH (ha3alIbIK
KypaMbl MEH MapaMeTpiiepin Oaranay.

10 Hennix HaHOOBEKTINIED Kypc ascbia MarucTpanTTap HOJIiK 3 v
TEXHOJIOTUACHI 00BEKTIIeP/IIH KACHETTEPiHE KOWBIJIAThIH
Tajantapra OaiJIaHbICTHI HAHO YHTAKTaPIbI,
HaHOOOJIIIEKTEP I )KOHE KBAHTTHIK HYKTEJIePAl
QTYIBIH OHTANJIBI TEXHOJIOTHSICHIH aHBIKTAY
Toxipuoecin meHrepeni. Connaii-ax
MarucTpaHTTap HAHO YHTAKTap MCH
HaHOOOJIIIICKTEPAIH KOJIeM/II MaTepuaiiapaaH
HET13r1 albIPMAaIIBIIBIKTAPbIH aHBIKTaYyFa
yiipeHei skoHe TaiibIH OHIMI'e KOMBLIAThIH
Tajantapra OaiJIaHBICTHI HAHO YHTAKTaP/IbI,
HaHOOOIIIIEKTEP Il XKOHE KBAHTTHIK HYKTEIEP/i
Ty TEXHOJIOTUSIIAPBIH CATBICTHIPY
KpUTEPHIJIEpiH aHbIKTay TOKIPUOECIH anabl.

11 ITenarorukajiniK KbI3MET Kypc menbepinae MarucTpantrap oKy 1
Heri3zepi ca0akTapbIH KYPY/AbIH 3aMaHayd TOCUIAEPIH
yiipeHeni, oKy cabarbIHBIH KOCIIApIaHFaH
KY3BIPETTIIIKKE OAFBITTaJIFaH HHICAHAJIBI
OarpITTapbl MEH OKY HOTIDKEIIEPIH eCKepe
OTBIPBII, OKBITY 9JIICTEpPl MEH KypalJapblH
TaHJay1bl YUPEHe 1, COH/Iaii-aK KOJI KETKI3UITeH
OKY HOTHXeJepiH Oaranay YIIiH OKy cabarbIHBIH
CIICHApHiAl MEH THarHOCTUKAIIBIK

Kaz¥T3V 703-05 Y. binim Oepy 6arnapiamacs



«K. 1. COTBAEB atsigarst KASAK ¥JITTBIK TEXHUKAJIBIK 3EPTTEY YHUBEPCUTETI» KEAK

MaTepHaIIapIbl 931pIieyaiH MPAKTHKAIBIK
TOXKIpUOECIH MEHIepeIi.

12 [er Timi (kociOn) Kypc TexHHMKaNbIK MaMaHABIKTapIbIH 3
MarucTpaHTTapbIHA KOCIOW )KOHE aKaIeMUSITBIK
cajajia meTen TUTIHIET1 KapbIM -KaThIHAC
JaFABUTAPBIH JKETUIIpYiHE KOHE JaMBITybIHA
apHanrad. Kypc crynenTrepi 3aMaHayu
MearoTUKAIIbIK TEXHOJIOTHSIIAP,IbI KOJIIaHa
OTBIPBII KACIOM JKOHE aKaeMHUSIIBIK
MOJICHHETAPAIIBIK aybI3IIIa JKOHE JKEeKE KaphIM -
KATBIHACTBIH JKaJIbl TPUHIUNITEPIMEH
TaHBICTBIPAJIBI (OHTEJIEK YCTEN, MiKipTanacTap,
TaNKbLIayIap, K9Ci0M OaFbITTANFaH JKaFaainap bl
Tajjaay, )ko0a).

13 3UATKEPIIIK MEHIIIK KOHE MakcaTsl: FBUTBIM CalachlHAAFbl 3USTKEPIIIK 5
FBUIBIMU 3€pTTEYJIep KbI3MET HOTHKEJIePIHE KYKbIKTap bl THIM/I1
Oackapa anaTrblH, COH/Ial-aK OJap/IbIH KYKBIKTBIK
KOPFaITybIH KOHE KOMMEPIUSIIaHYbIH
KaMTaMachl3 eTe ajlaTblH MaMaHAap/ibl
JanbpiHAAay. Ma3MyHBI: FBUIBIMU-3EPTTEY KOHE
TOXKIPUOETIK-KOHCTPYKTOPIIBIK KYMBICTAPIBIH
HOTIKENEPIH KYKBIKTHIK KOPFaybl TalIay,
FBUIBIMU ©HEPTAOBICTAp bl KOMMEPLHSIAHIBIPY
onmictepi, AXK KOHTEKCTIH/IET1 FHUIBIMU
KBI3METTIH ATUKAJIBIK KOHE KYKBIKTBIK
acrmeKTiIepi.
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14 KemiprekTi [ToHHIH MaKcaThl — KYPhUIBIMbIHA OalJIaHBICTHI D
HaHOMaTepHalaap/bIH KOMIPTEKTiH MOP(OIOTHUSIIBIK OpTYPIILIITiH
KYPBUIBIMBI MEH KaCUETTEP1 |Tajaay KaOieTiH KabnTacTeipy. [1oH kemipTeri
HAaHOKYPBUIBIMIAPBIH CUHTE3/ICY JaFIblIapbIH
JIaMbITyFa OarbsiTTanFal. Keneci cypakrap
KapacThIPBLIAIbI: KOMIPTEKTI
HaHOMAaTepHUAIAAPABIH KYPBUIBIMBI,
HOMEHKJIATYpPAaChl, CHHTE31, MOIU(DUKAIHSICHI, OCY]
MeXaHU3Mi, MOP(DOIOTUSIIBIK €PEKIICITIKTEP] MEH
KacHeTTepil KOHE OJIApIbIH NPAKTUKAIBIK
KOJITaHBLTYBI.

15 |Marepuanmap men npouecrep| [loH Marepuangap MEH MpoIecTep Typajibl 5
TypaJibl FBUIBIMHBIH 3aMaHayH| FBUIBIMHBIH Ka31pri *KaFAalblH 3epTTeiial, Oy
Macenenepi oJlapJibl MaTepHaITany1a Ka3ipri
MaTepHalAapAblH KaCUETTEPiH 3epTTeye,
COHJali-aK OJIapAbl 3ePTTEY JKIHE 3ipiey
OMICTEPIH KETUIIIPY MpoLecTepinie
naiiananyra MyMKiHAIK O6epeai. by non
TEOPHSIIBIK YKOHE KOJITaHOAIbI SIPOJIBIK
(bu3uKaHbl, HAHOMATEepUAIIaP MEH
HAHOTEXHOJIOTUSIIAP/Ibl, TOJIUMEPIIIK
MaTepHATAAPAbIH KYPBUIBIMBIH 3epTTEY/iH
MHQPAKBI3BLT 9JIICTEPIH, 03bIK KOMIO3ULIUSIIBIK
MaTepHaIapabl KapacThIpabl.
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16 Marepuannapasi 3eprrey | [IoHHIH MakcaThbl 3aTTapAbl 3epTTEYAIH PTYpIi (O
onicrepi 3aMaHayH 9JIICTepiIMEH KYMBIC icTey KaOijeTiH
KaJIBIITACTBIPY, MATEPHUAIIAP.IBIH KYPBUTBIMBI
MEH JIEMEHTTIK KYpaMbIH OJIap IbIH MaKCcaThl MEH
TEXHUKAJBIK CHITaTTaMajapbl OOHBIHIIIA
3epTTEYIIH 3aMaHayHu 9/IiCTepi MEH JIICTEPiH
xiktey. [1oH onapaplH HETi31HAe MaTepuasaap
MeH OYHBIMIAP IbIH KYPBLUTBIMBI MEH JICMEHTTIK
KYpaMbIH 3€pPTTEY/IiH HEri3ri o/icTepi MeH
o/licTepiH 3epTTeyre OaFrbITTAFaH.
KapacTeIpbiiaibl: TPaHCMUCCHUSIIIBIK AJICKTPOHIBI
MUKPOCKOTHS diCTePi, PEHTIeHIIK
KYPBUIBIMIIBIK TaJIJIAY, SJICKTPOHIBI
MUKPOCKOMHMSUIBIK 9/11CTEP JKIHE T. 0.

17 Martepuanapabig by noH maTtepuait canachl Y¥bIMIapbIH 9) v
TEXHOJIOTHSIJIBIK CarachiH 3eprreial. [Ion Kypchl COHBIMEH KaTap
KamTaMachl3 €Ty TEXHOJIOTHSUIBIK TTPOIECTI K00amayIplH SpTYpIIi

Ke3eHIepiHe callaHbIH TOMEH/ICYIHIH ce0enTepiH|

TaJIJJay/1bl; MaTE€pUaJIbIH Kali-KYHiH, OHBIH

TEXHOJIOTHSUTBIK MPOIECTEP/IIH OY3bUTYBIMEH
OaliJIaHbBICThI aKAYJBIFbIH OaKbLIAY

(Imar”octukanay) oficrepi; OesexkTep MeH
KOHCTPYKLUSIAP/Ibl JaibIHAAY IbIH

TEXHOJIOTHSUIBIK ITPOLIECIH/IE MaTepUaIAAPAbIH
caracelH apTTBIPY 9MIICTEPI.

18 | Marepuanrany xoHe 03bIK | [ToH KYpBUIBIMIIBI KAJIBIITACTHIPY MOCEIIENEPiH, 5
MaTepUaIAapabIH (bYHKIMOHAIIBIK KACUETTEPAIH KOPIHY
TEXHOJIOTUSIIAPHI MEeXaHU3M/EpiH, 1albIH/1ay TEXHOJIOTUSChIH
MKOHE Kazipri *oHe NepCreKTHBAIIbI
MaTepuaiiapAblH jKeKeJlereH TONTapblH
naiinananynel 3eprreiai. Kypcera
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HaHOMaTepHaIIap/Ibl, METAJI AP/ IbIH,
OeliMeTanapablH )KoHE KOMIIO3UTTEP/IIH
YHTaKTapbl MCH HAHOYHTaKTapPbIHAH
MaTepuaIapabl OHIIPYIiH jKaHa
TEXHOJIOTHSUIAPBI cunaTTanaabl. Kanramanap MeH
TUICHKAJIAP/Ibl, aca KaTThl MaTepHaaap MEH
oJIapJiaH yKacaJaFaH Kypalaap/bl kKary
TEXHOJIOTHSUIAPBI CUTIATTAJIFaH.

19 |HanoxaObiHAap 61 OypKEYIiH KypcTbiH Ma3MyHBbI ska0bIHIBUIAD YIIIH 9) v
FBUIBIMU HET137epi MEH KOJIIaHBUTIATBIH HAHOKYPBUTBIMIIAP B ATy IbIH
MPaKTUKACHI Heri3ri oficTepin Kamtuasl. Kypce op Typai

HAaHOTEXHOJIOTHSIIBIK ITPOLIECTEP Il TAJIIAY/TbI
KapacThIpaJibl, OHBIH HET131H]Ie MaTepHal
OeTiHJeri KypAeli KypbUIBIMAAPAbI ©3TIriHeH
KUHAY HEMeCe ©31H-031 YUBIMAACTHIPY apKbLIbI
HaHOeJIIEM/]1 Kylenepal KypalTbIH KepriliKTi
aTOM-MOJIEKYJIAJIBIK ©3apa OpeKeTTecyep Ky3ere

ACBIPBLUIAIBI.
20 TypaxTel namy Makcatsl: 9pTYpJIi IeHreiaeri TypakTbl Jamy (5
CTpaTerusIaphbl CTpaTeTusUIapbIH d3ipJey JKoHe JKy3ere achpyna

TepeH O1711M MEH KY3BbIPETTEeP/Il 1aMbITY.
MasMyHBI: KITUMATTHIH 63Tepyi,
OMOOPTYPALTIKTIH KOFAyhl KOHE TaOUFU
pecypcTapbiH CapKbUTYbI CUSKTHI KahaHIbIK
AKOJIOTHSIIBIK TipobiieManapaan 6acrar,
TEHCI3IKTI, IEHCAYJIBIK CaKTay MeH OLTiM Oepyi
KOCa allFaH/ia QJIeyMETTIK-DKOHOMHUKAIBIK
ACTICKTIIeP/l KAMTUTBIH TAKBIPBIITAP/IBIH KEH
ayKBbIMBIH KAMTH/IBI.
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21 3D TexHOJIOTHsACHIHA [ToH KOMIO3ULIUAIBIK KOHE YHTAK 3) v
apHaJIFaH MaTepUalap |MaTepHuajiapbl aly jKOHE Maiaanany 9IicTepiH,
cOHBIMEH KaTap 3D mozenbaeyre apHaIFaH

MaTepHaIapAblH MEXaHU3MI MEH YITUIepiH,
OJIAPJIbIH APTHIKIIBIIBIKTAPBIH, KEMIIUTIKTEPiH
YKOHE KOJIJAaHY/AbIH HET13T1 OarbITTapbIH
KOPCETY/Il 3epTTEH/II.

22 Kana pyHkimonan sl [Ton MarucTpaHTTap apachiHia 3) v
MaTepuajaap cynepruipooOThl, KOKTalFaKKa KapChl CUSKTHI
OpTYpJIi KacueTTepi 6ap AOCTYpIIi )KOHE )KaHa
(GYHKIMOHAIBIK MaTepUaiiap MeH
*aOBIHIAP/bI, COHIAM-aK OJIApIbl KAXKETTi camna
MEH KacueTTep JCHreiinae oHaipy
TEXHOJIOTUSUIAPBIH JKETUIAIpyre OarbITTaIraH
FBUIBIMH 0a3aJiblK OUTIMIEPAl KaJIbIITaCTBIPY/IbI

3epTTEU/II.
23 JKoraps! TeXHONOTHSIIAP: Kypc asicbiHia MarucTpaHTTap K0Fapsl 3 v
F3K-nan 6uznecke TEXHOJIOTHSUIBIK OHIMIEpTe MaMaH1aH IbIpbLIFaH

marblH KocinmopbIH bl xKocnapiay Toxipudecin
Wrepeii, HapbIK TATANTapbIH €CKEPE OTHIPHIIL,
KaHa MaTepHaIAapIbl 931piey KoHe KONJIaHy
CaJTaChIH/IAFbl FHUTBIMU-TEXHUKAJIBIK MPOOJIEMaHBb]
TYKBIPBIMAAYABl YHPEHE 1, ®KaOIbIKTap MEH
IIUKI3aTThIH OHTAWUIIBI )KETKI3YIIIEPIH
aHBIKTaN/bl, COHJIAK-aK, OJIap MaiJaIaHbUIATIH
MaTepuaiiapAblH KaylnTUIIK KJIaChIH KOHE
MaiiblH OHIMHIH MaKCaThIH ecKepe OTHIphIN, Peceld
denepanusiChIHBIH ayMaFbIHa KOCIMTOPBIHHBIH
aIlIbLTYbl MEH JKYMBIC 1CTeYl YIIiH KaKeTTi
Ky’KaTTaMaHbIH Ti31MiH jKacaiIbl.
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24 Kenemi Kypc asiceiama MmaructpanTTap 3
HaHOMaTepHualgapaaH HAHOKEPAMUKAIIBIK OYHBIMIAP b ATy IbIH
OyiipIMIap JKacay JOCTYPJI1 skoHE Oipereit oicTepi Typalibl TYCIHIK
TEXHOJIOTHSIIAPHI ayiaJipl, HAHO YHTAKTapJaH OyipIMaap xacay

YIIIiH KOJaIbl TEXHOJIOTUSIAP IbI, OHIIPICTIK
JKaOIBIKTap bl TAHIANIBI, COH/Tal-aK
HIOFBIPJIAHIBIPBIIFAH HAHOMAaTEPHAIIIAPIbIH
KYPBUIBIMBIH, (DU3UKA-MEXaHUKAJIBIK JKOHE
naianany KaCUeTTepiH 3epTTey YIIiH
AHAJINTHKAJIBIK JKa0/IBIKTHI [Tl 1aIaHa bl )KOHE
YHTAKTap/ibl KOMIIAKTalUsIay MEH
arJoMepanusuIayIbiH TEOPHSIIBIK Heri3/1epiH

Olen.
25 Kemndazansr KypsuibiMaap [Ton (azanbIk qrarpaMmmaapisl ecenrtey 3)
JKoHE (ha3albIK HETi31H/1e KACUETTEPIHIH KAXKETTI ACHI el O6ap
JUarpamMmaapibl ecenrey JKaHa MaTepHaIIap bl KYPYIbl 3epTTCHII.
omicrepi KoMmbroTepiik TEXHOIOTUSIHBI Malijanana

OTBIPBIN KYH IMarpaMMaiapblH KYPY/bIH €CenTey
ozicTepi )KoHEe KOpBITHAIAp IbIH
TEPMOANHAMUKAIIBIK KoHE (PU3UKAIIBIK
KACHUETTEPIH 3epTTey KapacThIPbLIaIb.

26 KaxerTi Kacuerrepi 6ap [1oHHIH MaKcaThl — KOMITIO3UIIHSIIBIK 3)
KOMIIO3UTTIK MaTepHasiap MaTepHaliap/iblH CHHTE31H 3epTTey MEeH
OaranayablH KeH MYMKiHAiIKTepi. [Ton
MarucTpiepAiH KOMIIO3UTTIK MaTepuaiapsl
yKacay JarablIapblH JaMbITyFa OarbITTaIFaH,
MBICaIbI, A5ekTpodopmanay, 3D Gackin mbIFapy
xoHe T.6. KoMmo3uTTik MaTepuanmapasl xacay
NPOIIECiHE )KETETIH HEeT13T1 Ke3eHaepi
KapacTbIpbLiIa/ibl; HAHOMaTepuaiaapablH
TAJIIBIKTHI (hOpMaapblH CUHTE3CY diCTepi;
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TEXHOJIOTUSUIBIK ITapaMeTpiiepi OHTaWIaHIbIPY
JKOHE HETI3T1 TEXHOJIOTUSIIBIK ITapaMeTpiepcH
KOMIIO3UIIUSUTBIK MaTepHaiap bl CUIIATTAY;
Y3IIKCi3 HAHOKOIEeM/Ii KYKTEepIl OHIipy.

27 Marepuanrany gamyslHbiH | Kypc anemuik aeHreiieri HaHomaTepuaaaapabl (3 v
HET13T1 OaFBITTaphI 3epTTey TapuXbl Typaibl OLTiMI XKyHeneiai.
MarucTtpaHTTap XaJablKapajblK )KOHE PeCEUITiK
aKIapaTThIK-0acia pecypCcTapbiH, KETEKIIi
XaJIBIKAPAJIBIK FHIIBIMH YHBIMAAPIBIH, KOCIOH
YKOHE FRUTBIMH KOFaMJIap/IbIH KbI3METIH KOJIaHa
OTBIPBIII, )KOFAPhI TEXHOJIOTHSUIIBIK cajlajapra
(arom eHepKaCiOi, STEKTPOHHUKA, adPOFAPHIIIT
TEXHHMKAChl, XUMHUS OHEPKACiOi, MallliHa Kacay,
Ja3epiiK TeXHHUKa, Kayirci3aik xKynemnepi,
OMOMEIUIIMHA) METaJUI, KePaMHUKAJIBIK JKOHE
MOJIMMEPJTI HAHOMAaTepHAI AP/l KOJIIaHyFa
KATBICTHl HAHOTEXHOJIOTHSUIIAPAbIH Ka3ipri 1amy
TeHJACHUMIIapbIH Tanaanael Eyponanarer, AKII-
tarbl, JKanmonusgarel, KelTaiinarel, Peceiigeri
MaTepUaITaHy )KOHE HaHOMAaTepHaaap

caJlachIH/1a.
28 Hanomarepuangapaarbl Kypcra MaructpaHT ©3iHiH MEXaHUKAIBIK JKoHE |3
OJIIEM/IIK acepiiep (bu3MKa-XUMUSIIBIK KacHeTTepiHe KOMbIIaThIH

Tajantapra OaiJIaHbICTEl HAHOMATEePUAJ AP IbI
TaHJay TOKIPUOECiH anaibl, MaTepraIaap
KYPaMBIHBIH, OJIap,IbIH KYPBLIBIMBI MEH (hH3HKa-
MEXaHHUKAJIBIK KaCUETTEePIHIH 03apa
OailJTaHBICHIHBIH 3aHIBIIBIKTAPBIH AaHBIKTAM
ayiajibl, HAHOOJIIIeM/II KYW/IIH epeKIIeNiria oineni
YKOHE HAaHOOBEKTIIeP/IIH MEXaHUKAJIBIK,
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(bU3UKaIBIK, OCTTIK KACHETTEPIH JUATHOCTUKAIAY
YIIiH 3aMaHayH 3epTTey 9MIICTEPiH KOJIAAHAIbI.

29 Hanomarepuangap st

Kypc Hanomarepuanaapsl MOAEIbILY KOHE [0

MOJIETIBACY MOJIEKYJIalap/IblH, KJIaCTepIep/IiH,

HaHOOOJIIIEKTEP/IH TEOMETPHUSICHIH CUIIATTAY
YIIIiH KOJIIaHBUIATBIH HET13Tr1 OaFmapiraMaiapabiH
ApTHIKIIBUIBIKTAPBI MEH IIEKTEYJIePiH 3epPTTEHIi.
Avogadro, ABINIT 0arnapnamanapbit,
JVarHOCTUKANBIK acTianTapAblH OaraapiaMalnbIK
KaMTaMachl3 €TyiH Koca ajFaH/a,
MaTepHaAapAbIH T€OMETPHUSICH MEH
KYPBUIBIMBIH MOJICIIBJICY, COHJIali-ak HTepHeT
XKEITCiH/Ie epKiH KOJI )KeTiMA1 OaraapiaManapbl
naiiiaiana OThIPbII, AaTOMAP, KPUCTAIIBIK
TOpJIap, KJacTepiep MeH HaHOOOJIIIEKTED
MOJIEJIIH JKacay YIIiH OaraapiaaMaiblK HaKkeTTepl
KOJIZIaHy TOXIPUOEC] JKMHAKTaaIbl.

30 Hanomarepuannapasia

MaructpaHTTap HaHOKYPbUIBIM/IbI 6 v
MaTepuaiiapAblH TONOrpagusIChIH OaranaybiH
OPTYPJIi 9ICTEPIHIH EPEKIIETIKTEPIH eCKepe
OTBIPBITI, MATEPUATIAPIBIH MOP(OTIOTHICH MEH
0eTK1 KYpbUIBIMBIH aHBIKTAy TOXKipuOeciMeH
taHbicabl. CTyJEeHTTEp 3aMaHayH jKa0IbIKTap
MeH OaFJjapiaMalbIK )kKacaKkTaMara 1e KoHe
OpTYpPJIi TUNTET1 CKaHEPIIEYII 30H/
MHUKPOCKONTAPhI apKbUIbI AJIbIHFaH JePeKTepIi
OHJIEeH amajbl.

KYPBUIBIMBI MEH KACHETTEPIH
JMarHOCTHKAJIAYIbIH
30HATBIK dJIICTEpP1
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32 CemecTtperi FbUTBIMHU- OJIeOMETTEP/lI TAHIAY KOHE 3epTTey. 6
3epTTEeY KYMBICHI TanceipManb! anpiH-ana Koto. Llemrim onictepin
i371ey, TaHJaJIFaH JJIiC IEH 3ePTTeY TEXHUKACHIH
Heri3/ey. 3epTTeneTiH 00bEKTiHIH CHITaTTaMachl.
MoacereHi ey 9/1iCiH TaHaay KoHE OHBI XKY3€ere
aceIpy. MUHEpaIJIbIK )KOHE TEXHOTCHTIK
IIMKI3aTThl OHJICY CaJIaChIH/Ia aJIJIbIH aja
IKCIIEPUMEHTTEP MEH ChIHAKTAP/IBI JKOCIapIIay
JKOHE XKYPrizy. DKCIIEPUMEHTTEP MEH
CBIHAKTAPIBIH HOTHIKEJICPIH OHJICY KOHE TaJAYy,
COHBIH 1IIIiH]Ie 3aMaHayy KOMIBIOTEPIIIK
OarnapiiamManapabl KOJIgaHy. FUTBIMU
3epTTeyJICPIiH HOTHKEIEPIH FhUIBIMU MakKaajap,
OastHIIaMaap, MaTeHTTep TYPIHIE pecimMey.
Ecenti naiibianay.

33 | ¥HTaKThI HIOFBIPIAHIBIPY Kypc asiceraia MarucTpaHTTap YHTaKThI 3 v
IporecTepi: 3aHbIIBIKTap matepuanaapasl [Ipecrey mponecrepin
MEH THIMAUIIK KpUTEpHsIepl |MOeNbiey NPUHIMIITEPIH, IPECTEY PEKUMAECPIH
KEIIEeH/II OHTalIaHIBIPY 9/1ICTEMECIH Urepe/,
COHBIMEH KaTap YHTaKThI MPECTEYIiH OHTAMIIBI
PEKUMAEPIH TaHAaN bl

34 beTTik KypbUIBIMIAP IbIH Kypcra yiikenic %oHe TO3y TEOPUSICBIHAAFEL D
WHKEHEPUSCHI a3ipnemernep, OETTi OHAEy/I1H TIa3MabIK
TEXHOJIOTUSIIAPHI, HOHJIBIK TEXHOJIOTHS, JTa3ePIiK
OHJIeY, OCTTIK Talay/IbIH jKaHa 9JICTepi, aTamn
aliTkanza 0osiaT OeTIHJeTT HaHOKYPBUTBIM/IBIK
xaObIHIap b s)k00anaynarsl a3ipaemesnep
KapacThIPBLIAIBL.
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35 3amanaywm OerTik Karaity |Kypc asceiHna MaructpaHTTap MaTepuaiaap/biH (6
(UBHUKAIIBIK, XUMUSITBIK KOHE MEXaHUKAJIBIK
KaCHETTEPiHIH OJIap/IblH Makjanany
cUmarTamaiapbiMeH OailIaHbIChIH, OepiireH
KaCHETTeP/ll KAJIBINTACTBIPY YIIiH KaObIHIap bl
KOJITaHY 9JIiCTepi MEH KaOABIKTapbIH 3ePTTEHII.
Conpaii-ak MarucTpaHTTap MaTepuaiiapIbH
OeTiH KaTalTy OHE KaTalTaThIH )KOHE
KOPFaWTBIH KaObIHAAPbI KOJIJIAaHY apKbLIBI
MaIlInHaJIap MEH MEXaHU3MJICP/IiH
OeJIIeKTepiHiH KbI3MET €Ty Mep3iMiH y3apTy
MOCEJICTIEPiH MIeTIe/T.

TCXHOJIOTHUAIAPbL

36 Marepuanmapsl )KoHe ITon OemIeKTiH camachiHa, CEHIMIUTITIHE KoHE B
TEXHOJIOTUSUTAP/BI TAHAY | OHIMJIUIITIHE 9Cep €TeTiH MaTepHalIIbl TaHaay
aiicremect omicTemeciun 3eprreiai. Herisri maTepuan
cunaTTaMagapbl MEH SpTYpJii xKaObIKTap MEH
KYpbUIBIMIAapFa KOJAaHy epeKIleTiKTepi,
COHBIMEH KaTap KbI3MET €Ty Mep3IMiH YJIFalTy
KoHe OOIIKTIH OHIMALUIITH KaKcapTy YIIiH
KETULTIPUITEH MaTepUaIapabl TaHaay
KapacThIPbLIA/IbI.

37 | Marepuanmapabl eHACYIIH [ToH 3amaHayu eHIIPICTE KOJIIAaHBLIATHIH 5)
03BIK TEXHOJIOTHUSIAPHI MaTepuanaapabl OHICYIH 03bIK
TEXHOJIOTUSITAPBIH 3ePTTCH/II.

TepMoMeXaHUKAIBIK )KOHE TEPMOXUMHUSITBIK
OHJICY CHSKTHI TIPOIECTEeP KapacThIPBLIBII,
MeTaJIap ikl TO3Y/AaH XKOHE KOPPO3HsIIaH KOpFay
YIIIiH MeTanIapAbsIH OETiH OHACY IpolecTepl
3epTTeNe/.
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38 | MarepuangapabiH OY3bLUTYbI [ToH chI3aTTapABIH Tapaly >KaraanaapbiH 5
MEH CEeHIMJLIITIH Oaranay (GacTarnkbl MaTepHAIIBIH KEPHEYIIi )KOHE
nedopmarusIanFad KYHiHIH TYpi, XKapbIKIIaK
aliMarbIHAAFbl KYPBUTBIMIBIK OIpTEKTI eMecTirt,
KapBIKIIAKTap/IbIH OacTamybl MEH TapalybIHbIH
JIMCIIOKAIMS MEXaHU3Mi) Ty3yiHe OalIaHbICThI
MaTepUaIIapAblH Oy3bUTy Moceenepit
3epPTTEil. EpPEeKIIeNiKTEPiH eCKePe OTHIPHII,
MaTepuaIapbIH CCHIMIUIIT MEH Y3aK
MEP3IMJIUTITT TEOPUSCHIHBIH HET13T1 TYCIHIKTEpiH.
Kypc menbepinge ceHIMIUTIK TEOPUSICHIHBIH
HET13T1 TYCIHIKTEpi OKBITBLIA/IBI, IIEKTI KyHIep
OMICIHIH Iprei epexenepi KeITipuIil,
BIKTUMAJIJIBIK TEOPHSICHI MEH TEOPHUSCHIHBIH
MO3HIMACBIMEH ecenTeNireH Ko GuIueHTTep1iH
TaOUFaThl KOPCETLIE].

39 |Marepuantany canacelHarsl | [IoH MaTepuantany canachlHAAFbl TPEHATEP MEH D v
WHHOBAIUSIIAP WHHOBAIMSUIBIK TEXHOJIOTUSIIAPIBI 3ePTTEH .
Kaxerti Kacuerrepi 6ap marepuaniap
KYPBUIBIMBIH K00aJIay/IbIH 03BIK
TEXHOJIOTUSIIAPHI, )KaHAPTHUIATBIH YHEPTUs
KO3/Iepi, CyZIbl Ta3apTy MPOLECTEPi, KBLTY-
SHEpreTUKa CajJachblHIaFbl 3aMaHay!
MaTepuagap/bl JKacayablH KaHa
TEXHOJIOTHSUIAPhI KapacThIPbLIA/IbI.

Marepuantanyabig KypcThiH Ma3MyHBI MarucTpaHTTapIbIH 5
40 | pyHKIMOHANIBIK MOCETENepl | MaTepUaNTaHy CalaChIHIaFbl TEPEH TEOPHSIIBIK
OUTIMIEpIH, Ka31pTi ©3€KTI MIceseNep KoHe
OJIap/ibl MIENTY 9/1iCTepl TYpalbl UCSIIAPBIH,
COHBIMEH KaTap (PyHKIIMOHAJIJIBIK €CenTepIi
HICNyre apHaJIFaH TarchlpManap/ibl 3 OeTiHIIe
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KOsl 01Ty JKOHE OHBI LIEITY TOCIIACPIH KAMTH/IBI.
MaTepHaIapAblH CUaTTaMalapbiH, KACUETTEPiH
’KOHE KYPBLIBIMBIH 3€PTTEY apKbUIbI OJIap bl

TIetry.
41 Hanomarepuannap sxoHe Kypc atmocdepanarsl, rugpocdepanarsl, 6
KOpIIaraH opTa: KOJJIaHy nuTochepanarsl xKoHe Ouochepasarbl MUKPO
JKOHE Toyekeniepai baranay YKOHE HAaHOOOJIIIICKTEP IIH KO3/EPiH,

MUTPAIUSCHIH KOHE YBITTBUIBIFBIH 3€PTTCU/II.
MaructpaHTTap HaHOOOJIIEKTePAIH QU3UKATIBIK,
(hU3HKa-XUMUSIIBIK JKOHE OMOJIOTHSITBIK
KACHUETTEPIH 3epTTey YIIiH TUPPAKIUSIIBIK,
CHEKTPOCKOMHUSIIBIK KOHE MHUKPOCKOTHUSITBIK
oiCcTep Il MakJamanabl XKoHe KopIaraH
OpTaJarkl ©3apa dPEKETTECYIIH OHOIOTHSITBIK
ocepiH Oiyes, agam ar3achIHIaFbl OOJIIIEKTEPIiH
OpEKeTIH OOJKANIBI )KOHE TTEPCOHAIIIBI JKEKE
KOpFayIbIH HETI3T1 KypalAapblH KOJ1aHa
OTBIPBIT JKYMBIC OPHBIH YHBIMIACTHIPAIBI

42 Hanomarepuannapasia Kypcra maTepuannapabiH TEpMUSIIBIK )KOHE [0
napajnaty CUNaTTaMajapblH KOppO3UsFa TO3IMILIITIH XKeAEIACTUINeH
CBIHAY 9JIicTEPi CBhIHAYIbIH HET13/Iepl MEH dficTepi

KapacTbIpbUIaibl. MarucTpaHTTap >ka0abIKThI
naianaHaabl )KOHE TPaBUMETPHS], MUKPOCKOIIHS
YKOHE TUIIATOMETPUS SAICTEP]l apKbLIbI
MaTepUaIapAblH 3JIEKTPOXUMUSIIBIK KOHE
TEPMUSUTBIK KACUETTEPIH aHBbIKTAal anajibl.
KepamukamnbIK kxoHE KOMIIO3ULMSUIBIK
MaTepuaIaapAbl arJoMepanusiiay KHHETUKAChIH
3epTTEYre epeKIIE Ha3ap ay1apbliabl.
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43 OHepkocinTeri [Tonai MeHrepy MakcaThl — HAHOKYPBUIBIMIIBIK |9
HaHOMaTepHajjap *KoHe MaTepHalIapAarsl HETi3r1 (PU3UKAIBIK JKOHE
HAHOTEXHOJIOTUsLIIAP XUMUSUTBIK TTPOIECTEP, (PYHKITMOHAIIBI
HaHOMAaTepHAIIAP/IbIH KACHETTEP1 KOHE

HaHOTEXHOJIOTHsIIAp MEH HaHOMAaTepHUaJIap bl
OHEPKACIITE Maii1anany Typaibl TEOPHSITBIK
YKOHE TTPAKTUKAIIBIK OLTIMIEP 1l KAJIBITITACTHIPY.
[ToH yHTaK MeTaJLTyprHsICBIHAAFbI KIllll ©JIIeM/Ii
JKYHeNep/iH CHHTE31H JKOHE OJIap/IbIH HEeT131He
OHEPKACIINTE KOJIIAHBLUIATHIH ()yHKITHOHAIIBI
HaHOMaTepHalIap/bl KYPY/bl 3epTTeyre
OarpITTanFaH. OnapablH Ki1accu(PUKaLMICHI,
HaHOMaTepHallJap bl aly 9icTepi MeH
TEXHOJIOTHSUIAPHI, KYPBUIBIMJIBIK €PeKIIeTiKTepi
MEH KacHETTepi, COHBIMEH KaTap
HAHOKYPBUTBIMJIAP IBIH KAJIBINITACYBIH 3€PTTEY
KapacThIPbLIA/IbI.

44 ¥HTAKTHI KOMITO3UIIMSIIBIK Kypc menbepinae YHTaKTbl KOMIO3UIIHSITBIK
MaTepHaiapabl OHIIpY MaTepHaAapAbIH XKIKTeIyl MEH TaHOaIaHYbI
TEXHOJIOTUSICHI JKOHE KOJIZIaHy callachl Typajbl Ou1iM Oepinen,
TPaHyIOMETPHUSIIBIK KYpaMIbl 9pTYpIIi
TOCUIZIEPMEH, OOJIIIIEKTEeP/IIH MIlliHIH,
MUKPOKATTBIIBIFBIH, CYChIMAIIbI THIFBI3/IBIFbIH,
aFbIMJIBUTBIFBIH, CHIFBIM/IAY KAOUIETIH JKOHE
YHTaKTap MEH oJiapJlaH jKacaiaraH OYHbIMIap bl
aly TOKIpUOECIH MaKcaThIHA JKOHE TaJal
eTUIeTIH cunaTTaMasapbiHa Kapai, COHaai-aK
SKOHOMUKAJIBIK MalbIMIAayJIapFa CyHEeHe OTBIPHII
AHBIKTAY 1CKEPIIIT1 KATBITACTHIPHLIAIBI.
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45 | dazanbIK TYpIACHAIPYIEPIi ITon matepuanmapaa 601aThIH (Ga3aabiK 5
ecenTey KOHe e3repicTep KOPhITHAIAP TEOPUSICHIHBIH
MaTepHalIap bl HET13/IepiH, OJIap IbIH XUMHSITBIK KYPaMbIHA,
KYPBUIBIMIBIK TaJiay TEeMIIepaTypara, KbICBIMFa, COHAi-aK OHICY
omicTepi pexuMaepiHe 0alIaHbICTBl KOPBITITAJIAPABIH

(azanbIK KypamMbl MEH KYPbUIBIMBIHBIH
KaJIbIITACy 3aH/IbIIBIKTAPbIH, COHaM-aK
€CeTTey/IIH TEOPHUSUIBIK d/IICTEPiH 3ePTTEH 1.
(hazaJibIK Tere-TeHIIK )KOHE KOITKOMITOHEHTTI
METaJUI )KYHENepIiH Kyl AuarpaMmmalapbia
Oomxkay.

46 |®OysknuoHanael Mmatepuasiaap| [loH HaHOXYHenepai koHe PYHKIMOHAIIBIK D
MEH HaHOKYPBUIBIMIIAP/IbI AITy|  MaTepUallIapbl aly/IblH HETi3r1 9IiCTepiH,
omicrepi HaHOOJIIEeMICT] (PU3UKAIBIK 63apa OPEKETTECY
EPEKIICIIIKTEPIH, HAHOOOBEKTIJIEP MCH
HaHOXKYHENep/Ii 3epTTey )KOHE TMarHoCTUKaIay
onicTepiH, HAaHOMAaTepUanIap/IblH HeTi3ri
KJIACTaPBIHBIH KYPBUIBIMBIH, OJIA IbIH
KAaCHUETTEPIH, OHJIIPY OAICTEPIH )KOHE €H
MaHBI3AbUIAPBIH KApaCTHIPAJIbI.
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KsbickapTyaap MeH Oenrijiepai Tisimi

ITOK - [Ipodeccopabl-OKbITYIIBI KYpaM
bbb - binim 6epy Oarnmapiamacsl

TK - Tipkey keHcecl

KOX - JKyMmsbIc 0Ky Kocnapsl
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1. Bisim Oepy 0armapjaMachbIHbIH CUIIATTAMACHI

binim 6epy OarnapiaMachIHbIH HET13T1 MaKCcaTTaphl:
- MOHAPAJBIK CUIATTAFbl FHUIBIMHU KOHE WHXEHEPJIK MIHACTTEepAl TaOBICTHI
HICITy YIIiH MarucTpaHTTap bl FHUIBIMU Jaspiaybl KAMTaMachl3 €Ty;
- FBUIBIMU TaJIIay, FBUIBIMU 3€PTTEYIIEP KOO JKOHE XKYPTi3y AaFAbLIapbIH, OHBIH
ITiHIe TOI MYIIIECi PETIHE TaMBITY;
- 3epTTEYIH FhUIBIMU 9/IICTEPiH, HAKTHI MAaKCATTaFbl MaTEpUAILAAPBI ATy HKOHE
OHJICY TEXHOJIOTUSIAPbIH MEHTEPY JKOHE KOJIJaHy JaFAbLIapblH JAMBITY;
- FBUIBIMU-TEXHUKAJIBIK MJCeJeNepl IIENIyMEH alHaJIbICaThlH FbUIBIMH,
FBUIBIMU-OH/IPICTIK YHBIMJIAD MEH OKY OpBIHJApbIH/IA TaObICTHl MaHCAIThI KYy3€re
acpIpy YILIIH KOCIOM KOHE ATUKAJBIK KayanKeplIlUlK, eMip O0ibl ©3 OETIHIIE OKY
YKOHE OUTIKTUIIKTI apTThIPy KaO1JIeTl Typajibl TYCIHIKTEP/Il JaMBITY.

barnapnama keseci kociOu Typiiepre OarbITTaIFaH KbI3METI: SKCIIEPUMEHTTIK-
3epTTEY; €CeNTey-xKobajlay JKoHE Taljay; OHAIPICTIK-TEXHOJOTHUSIIBIK; FhUIBIMU-
neJarorukasblk.
TexHUKaIbIK FHUIBIMAAP MAruCTPiHIH KOCIOM KBI3METIHIH OOBEKTLIEPi: YJITTHIK
KOMIAHUSUIAP/ABIH, FRUIBIMUA-3EPTTEY OPTAIBIKTAPBIHBIH, OW3HECKYPBLIBIMIAPIBIH,
OHEPKACINTI MEMJIEKETTIK OacKapy OpraHIapblHBIH >KOHE FbUIBIM MEH TEXHHUKa
XKOHIHAETT KOMUTETTEPHIH KBI3METKEpJIepl; JKOFapbl OKY OpPBIHAAPBIHAAFbI
OKBITYLIBLIAP.
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2. bistim Oepy O0arnapaaMacbIHbIH MAKCATHI MEH MiHIETTepi

bbb makcaThbI:
bimim Oepy OarmapiamMachlHBIH HETI3r1  MakcaThl MarucTpaHTTapAbl

MOHAPAJIBIK CHUIATTAFbl FHUIBIMU JKOHE WHXKEHEPJIIK MIHAETTEpAl TaOBICTHI ILIEHTY

YIIIH FBUIBIMH Jasipiiay/ibl KAMTaMachl3 €Ty, FhUIBIMU TaJIJIay, FBUIBIMU 3€PTTEYJIIEp

KOIO KOHE KYPri3y AarJbUIapblH AAMBITY, 3€pTTEYAIH FBUIBIMU OIICTEPIH, HAKTHI

MakKcaTTarbl MaTepuafap/ibl ally >KOHE OHJCY TEXHOJIOTHSUIAPBIH MEHIepy KoHE

KOJIIaHY JaFIbUIaphIH YHPETY OOJBIN Ta0bLIAIbI.

bbb mingerrepi:

1) nmxeHepitik GU3KKa KOHE MaTepUANITAHy OOMBIHINIA TYPJIi MAMaH IBIKTAP IbIH
HET131H/¢ )KaTKaH FhUIBIMH JKOHE MAaTEMATHKAJIBIK MPUHIUITEP 11 OLTY jKoHE
TYCIHY;

2) TaHBUIFaH O/IICTEP/Ii MalijaiaHa OTHIPHIN, TEXHUKAIBIK (PU3MKa OOMBIHIIIA
KOJ11aHOAJIbl FRUTBIMU MIHACTTEP/Il KOO, TY>KBIPBIMJIAY JKOHE IIENTy YIIIiH ajiFaH
OLTIMIEpIH KOJAaHy KaOlaeTi;

3) anmbIHFaH OUTIMII HEXKCHEPITIK (PU3HKA KOHE MaTepualiTaHy OONBIHIIIA dPTYPIIi
MaMaH/JIBIKTapFa *KaTaThIH TEXHUKAJBIK XKYHeTIepi, MPOoLecTep MEH 9iCTep/Il
Tajay YIIiH, OHBIH 1IIIHAE MOACIBACY IICTEPiH MaiiganaHa OTHIPBIN KOJIIaHY
KaOlJIeTi;

4) MHKEHEPITK-TEeXHUKAJIBIK JKYHeIep i obaay dicTeMeNepiH TYCIHY KoHE
OJIapJIbl KOJIJIaHy KaOieTi;

5) kaxxeTTi 91eOneTTepal Tady, IepEeKKOPJIap bl XKoHe Oacka Ja akmapar Ke3aepin
narganany Kabijieri;

6) KaXXeTTi 3epTTeyJIep/Ii TaJlaay, )KOCIapiiay )oHe KYprily, ajJblHFaH IePEKTEP/Ii
TYCIHAIPY ’KOHE KOPBITHIH]IBI JKacay KaOleTi;

7) THICTI Ka0IBIKTHI, KypaJAap/bl )KoHE SICTEP/Ii TAaHIAY JKOHE Mai1alaHy
MYMKIH/IIT;

8) ’xeke koHe TOI MYIIECi PEeTiHAC THIMII KYMBIC iCTey;

9) »x00aJIBIK MEHEIKMEHT JKoHe OM3HEC canachiHaa xabapaap 0oyra, ToyeKeaep
MEH ©3TepeTiH JKaFJanaapablH 9CEpiH OUTyTe )KOHE TYCIHYTE;

10)  emip OoiibI ©3 OeTiHIIE OLTIM ATy KoHE OUTIKTUIITIH apTThIPY KaXKETTLIIriH
Ce31HyTe KoHE KaOLIeTTUTIKKe ue 00IyFa;

11) JleHcaymbIK cakTay, Kayirci3aiK, KYKbIKTBIK aCIeKTiIep KoHE HHKCHEPITIK
KBI3MET YIIIIH KayanKepIIiiiK MOceNIeNepiH TYCIHY, HHKEHEPIIK MenIiMAepIiH
QJIEYMETTIK KOHTEKCTKE JKOHE KOpIIIaFaH OpTaFa oCEpiH TYCIHY:

12)  KocINTIK o€ KOJCKCIH )KOHE WHXCHEPIIIK IMPAaKTHKAa HOPMaJIapblH YCTaHyFa
MIHICTTI.
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3. Bisim Oepy OarnapJiaMachiH OKbITY HITH KeJIePiH 0aFanayra KOMbLIATHIH
TajJanrap

OKBITY HOTHXKeNepl OUTIMIL, NaFabUIapAbl XKoHE KY3BIPETTUTIKTI KaMTHIIBI
YKOHE JKaJTbI OUTiM Oepy OaFaapiiaMachl YIIIiH /1€, OHBIH )KeKe MOy IbIepi, MoHAEPI
HEMece TarchlpMasapsl YIIiH € aHBIKTaTa/lbl.

OKBITY HOTIDKENIEpiH Oaraiay KypallapblH TaHJAy OChI KE3CHJIET1 HETi3Ti
MIHIeT-0aKblUIayIbIH OapibIK TYpJiepl YIIIH Oaramay ojicTepl MEH KypajiidapblH
TaHAay, OJapJblH KOMETriMeH IIoH JCHreHiHAe OKBITYIBIH KOCHapiiaHFaH
HOTIDKEJIEpIHE KOJI KETKI3y/l1 OaphIHIIIA THIM1 Oaraiayra 00Jiajibl.
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4. Bisim Oepy OarnapiaMacbIHbIH ACHOPTHI

4.1. XKanmsr MoiMeTTep

Ne Ha3zBanue noJs

IMpumeyanue

1 |Opic aTaysl

TMO07 «HxeHepIiK, OHIeY KoHE KYPBLIbIC
cajiajapbi»

2 |biniM O6epy caachIHBIH KOJIbI XKOHE
PKIKTEMeC]

TMO071 «HxeHepHst ’oHe WHKEHEPIIIK ic»

3 JlalbIHABIK OaFBITTAPBIHBIH KOJIBI JKOHE
bKIKTEMeEC]

TMO071 «MatepuanTany ’oHE TEXHOJIOTHsIIap»

4 |binim Gepy OarnapiiamMaiapbIHBIH TOOBI

7M07103 «MrxeHepaik Gpu3nKa KoHE
MaTepUAITAHY

5 |binmim 6epy GarmapiaMachIHBIH aTaybl

7M07103 "Unxenep:iik pusnka sxoHe
MmarepuanTany" Oisim Oepy Oarmapiamachl KOFapel
O1niM OepyiH YII JeHr eIl )KyHeciHiH eKiHIi
OLIIKTLIIK JeHreii OOJIbIT TaObLIA b

6 |biriM Oepy OarmapiaMachIHBIH KbICKAIIA
CHITATTAMACHhI

binim Oepy OarnapiiaMachbIHBIH MaKCaThI
CTYACHTTEP/l TEXHUKAJBIK (PU3UKA MCH
MaTepHUaITAHYIBIH OPTYPJIi callaapbIHIaFbI
FBUIBIMH YKOHE MHXKECHEPJIIK eCenTep Il Menyre
iprei KoHe MPaKTUKAIBIK JTalbIHIBIKTHI
KaMTaMachI3 €Ty, COHAai-aK CTyIeHTTEP IIH
WHKEHEPITIK Taliay jKoHe jKo0aay JaFIbUIapbiH
JAMBITY OOJIBIN TaObLIAIbI.

7 bbb makcarsl Kana
8 bbb Typi 7

9 |¥BIII GoiipiHIa neHrei 7

10 |(CBII 6oiipIHIa neHrei Kok

11 [BBb aiipbIkina epekienikTepi

K 1.KoMMyHMKaTHUBTLIIK

KK 2.Heri3ri cayaTThUIBIK

JKapaTbUIbICTaHy MOHIEPI

KK 3.2Kanms! uHXeHepilik Ky3bIpeTTep

K 4.Kocibu ky3bIperTep

KK 5. UnxeHepnik-KOMIbIOTEPIIIK KY3bIpeTTep
K 6.1nxenepik-KyMbIC KY3bIpeTTepi

KK7. OneymMeTTiK-9KOHOMUKAIIBIK KY3bIPETTEP

KK 8. ApHaiibl-KociOH Ky3bIpeTTep
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12 |binim Gepy OarnapiaMacsl
KY3BIpETTEPIHIH Tiz0eci:

1)

2)

3)

MHUKpPO- KOHE HaHO®JIeM/1 Kyhenepi
3epTTEYAIH TOKIPUOETIK 9iCTEPIH TaHAAY/IbI
HETi37eY;

apHaiibl (PU3UKANBIK-XUMISIIBIK KacueTTepi 0ap
MaTepHanaapabl (KeyeKTi HAaHOKYPBUIBIMIAP,
MarHMTTiK HAHOMaTepuaiiap,
HaHOOMOMaTepuaiap) ary OoibIHIIA
HKCHEPUMEHTTI YHBIMIACTHIPY XKOHE OTKI3y/Ii
)Kocrapay;

KaCciOM KbI3MeTTe O1TIMIH OipIKTIpy XKoHE
TEXHUKA MEH TEXHOJIOTHUS CalTaChIH/IA IIEIIiM
KaObU1Iay Ke3iH/e 63 WACSIIaphIH JIoJelIeH aty

4)

5)

6)

7)

8)

KY3bIpETTiIITiHE He 0oIy.

MaTepUaITaHy CalaChIHIaFbl )KaOABIKTHIH

(G YHKIIMOHAJIBIK MAaKCATBIHBIH €PEKIIEITIKTEPIH
YKOHE OHBI IU(PIIAHABIPY MYMKIH/ITIH
TYCIHAIPY;

KOJITaHOANIbI ecenTep/i ey YUl
HaHOOOBEKTUIEP/Ii KOHE OJIapIbIH
KOMITO3UTTEPIH alyAblH (PU3UKAIBIK-XUMUSIIBIK
o/icTepiH, COHAAN-aK KYPBUIBIMIAP/IbL,
KYPBUIBIMAAPIbI, KypaM/Ibl, MOP(HOIOTHsIIapAbI
CHUIIATTay 9MIICTEPIH KOJIaHy;

apbl Kapail FRUTBIMH-TIEIarOTHKAIIBIK KbI3MET
YILIIH 03bIK MaTepUaITaHyAaFbl Ka3ipri
TeHICHIMIIApIbl 3€pPTTEY;

MaTepHalnTaHy, HAHOOHIIpY, MaTepuanap/sl
OH/IeY JKoHEe Moan(DUKanusIay Macesenaepin
Iy IIH €H JKaKChl 9/IiCTepiH TaHIay;
aJIbIHFaH ©HIM TYPIHE COIIKeC OHbI
OHTaMJIaHABIPY MAaKCaThIH/A TEXHOJIOTUSIIBIK
IPOLIECTIH MapaMeTpiiepi OONbIHIIA OHIM
carachlHbIH 0OJKaMBIH MOJIENBCY JKOHE
Oaranay;

13 |binim Oepy OarapiaamMachiH OKBITY
HOTHKEIEpi:

KYH/II3T1

14 Kpenurrep kenemi

2 KBUI

15 |OxkepiTy Tinaepi

240 Kazakia, opbiciia

16 |[bepineriH akaeMUSITBIK JOpEkKe

TexHuKa FRUTBIMIAPBIHBIH MarucTpi

17 ©3ipneymi (Jiep) MeH aBTOpIap:

MyrymeB Annbek XKymabexoBud
KaknmoB Ynan Kanapeipxanyiibl

Asart CeliTxaH

Kynait6eprenoB Kenec KakumoBuu
Kemen6exoBa AltHarynbs EpsxanoBHa
Etum Tammsia EpOonkpI3br

18 Kpenurtep kenemi

120
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4.2. Bbinim Oepy 6argap;aamachl MeH OKY NMOH/Iepi 00ibIHIIA KAJTBINTACKAH OKbITY HOTH:KeJIepiHe KOJI KeTKIi3yliH e3apa
OailJIaHBICHI

Ne Kpeaur KalbInTacThIPBLIATBIH OKBITY
Ionuin aTaybl IToHHIH KBICKAIIA CHIIATTAMACHI CaHbI HITH:KeJIepi (KoaTap)
PO1/PO2 | PO3| PO4| PO5| PO6 | PO7| POS8

Kanns! 6isim OepeTin moHep

mukiai KOO kommoneHnTi

1 AFBUIIIBIH TUTIHAE Koci0u Kypctbl MeHrepy 06appicbiHia MarucTpaHT 5 v

AWBIHIBIK aFBUIIIBIH TUTIH/E FEUIBIMU-3EPTTEY KbI3METIHIH
HOTHDKEIIEPiH 3epieliey, OHJICY JKOHE YChIHY,
HIBIHABI ay/IN0 JKoHE OeliHe MaTepuaniapabl
€CTY apKbUIbl KaObLIIAY, EKIKAKTHI Jka30ariia

ayJapMaHBbI JKy3ere achlpy TOXiprOeciH anajsbl,
COHJIali-aK MaTepUaJITaHy KOHE MaTepHaliap

TEXHOJIOTHSICHI CaJIaChIH/IaFbl aFbUIIIBIH TiTIHIH

TEPMHHOJIOTHSICHIH OlIe].

2 AFBUIILIBIH TUTIHIE Koci0u Kypctbl MeHrepy 06apbicbiHIa MarucTpaHT )
AWBIHIBIK aFbUIIIBIH TUTIH/IE FRUTBIMU-3€PTTEY KbI3METIHIH
HOTHDKEIIEPiH 3epIeliey, OHJICY J)KOHE YChIHY,
HIBIHABI ayINO JKOHE OeliHe MaTepuaniapabl
€CTy apKbLIbl KaObLI/Iay, EKIKAKTHI JKa30aria
ayJlapMaHbl Ky3ere achlpy TOKIpHOeciH ajasl,
COHJIali-aK MaTepUaJITaHy KOHE MaTepHaliap
TEXHOJIOTHUSCHI CaJaChIHIAFEl aFbUIIIBIH TITIHIH
TEPMHHOJIOTHSICBIH O11e.
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3 backapy ncuxonorusicel  [[lor 6GacKapymIbUIBIK KbI3METTET'T ICUXOJIOTUSIIBIK 5
aCTIeKTUIEPIH Ka3ipri pesi MeH Ma3MYHBIH
seprreiial. Kocibu ic-opekerTi )Ky3ere acslpy
OapbICHIH/Ia OKYIIBIHBIH TICHXOJIOTHSUTBIK
cayaTTBUIBIFBIH apTTHIPY KapacThIPbLIAIbI.
[Icuxomnorus canacelHIa ©31H-031 KETUIIIPY KOHE
JKEPTUTIKTI ACHT el e Je, meTenae ae oackapy
KBI3METIHIH KYPaMbl MCH KYPBUIBIMBIH 3€PTTEY.
Kazipri MmeHemKepiaep/IiH MCUX0JIOTHSITBIK
€pEeKIIeNiri KapacThIPbLIA/IbI.

4 FouibiM MeH TexHukanblH | [IoH asgchiHa MarucTpaHTTap KOCiOM KbI3METTET] )
bunocopuIBIK JKOHE FBIIBIMM OUTIMHIH KpUTEpHIAIIepi, HOpMajiapbl
OiCHAMAJIBIK Maceelepi MEH CTaHJIaPTTaPhI Typasbl OUTIM aJIajbl.

Conpaii-ak MarucTpaHTTap FhUIBIMU 3€pTTEY/Ie
apryMEHT TEOPHSICHIHBIH HET13T1 epexenepin
KOJIJJaHy TOXKIpUOeciH, KaciOu e3zapa
OpeKeTTecy 1l YIUBIMIACTBIPY YILUiH 9pTYpJIl
QNIEyMETTIK TONTApAbIH KYHABUIBIK JKyHenepi
Typajbl OUTIM/II )KOHE 1CKEPIIIK KapbhIM-
KaThIHACTBI YHBIMJIACTBIPY YILIiH
JTYHHETaHBIMHBIH 9pTYPJIl popMasiapbl Typasbl
OLTIM/II amagsl.

) FeiibiM Tapuxel MeH FoutbiM GunocopusACHIHBIH M9H1, FHUIBIM ) v
bunocodusce JTUHAMHUKACHI, FHUIBIMHBIH €PEKIIeNIT1, FhUTBIM
YKOHE FBUIBIMFA JICHIHT1, €KEJT1 )KOHE TEOPHSITBIK
FBUIBIMHBIH KAJIBITITACYbl, FEUIBIMHBIH TAPUXHU
JTAMYBIHBIH HET13T1 Ke3eHAePi, KIIaCCUKAIIBIK
FBUIBIMHBIH €PEKIIeNIKTepi, KITaCCUKAIIBIK eMeC
’KOHE CBIHBITITaH KEHIHT1 FBIJIBIM, MATEMATHKA,
(u3KKa, TEXHOJOTHS JKOHE TEXHOJIOTUS
¢bunocousCel, UHKEHEPIIK FHUTBIMHBIH

Kaz¥T3V 703-05 Y. binim Oepy 6arnapiamacs



«K. 1. COTBAEB atsigarst KASAK ¥JITTBIK TEXHUKAJIBIK 3EPTTEY YHUBEPCUTETI» KEAK

epPEeKIIEIIr, FBUIBIM 3THKACHI, FAJIbIM MEH
WHXCEHEPIIH dJIeyMEeTTIK-aJaMT epIILTIK

YKayarmKepIIIiri.
6 JKorapbl mekTen Kypc menbepinae MaructpanTTap *orapbl Oi71imM 5 v
MearoruKachl Oepy IeJaroruKachlHBIH dJ[iICHAMAIIBIK JKOHE

TEOPUSIIBIK HET13[IepiH MEHTepe/Il, 3aMaHayn
Me1arOrMKAJIBIK TEXHOJIOTUSIIAPIbI
naiianany/sl, 6u1iM 6epy MeH TopoOueney
YAEPICTEePIiH KOCTapiiayabl KoHE
YIBIMAACTBIPY/bI, OKBITYILIBI MEH OKBITYILBIHBIH
CyOBEKTI MEH CYOBEKTIHIH ©3apa 9peKeTTeCyiHIH
KOMMYHHKAIHSUIBIK TEXHOJIOTUSIIAPBIH
MEHIrepe/il. YHUBEPCUTETTIH OKY YIepiCiHIe
6akanaBp. CoHnail-ak MaructpanTTap Oitim 6epy
yiibIMIapbIHAa (3KOFapbl OKY OpbIHIAPbIHBIH
MBICAJIBIHJIA) aJlaM PECYpCTapblH 6acKapy
OOMbIHILIA OLTIM aajbl.

7 KapbiM-kaTbIHac Anamyap apacbIHIaFbl KapbIM-KaTBIHACTHIH 4
TICHIXOJIOTHSICHI TYKBIpBIMAaMaapbl MEH MPHHIUNITEPI,
TYJIFaapajblK ©3apa OPEKETTECy KoHe
TONTapJarbl KaTbIHAcTap ambliansl. Kypera
QJIBIHFaH OUTIM OPTYpPJIi TUITET]1 TONTAPAAFbI
OPTYPJTi MOJICHUETTEP MEH JNIEYMETTIK
TOMTAPABIH OKUIIEPIMEH OHIM/II KapbIM-KaThIHAC
OpHAaTy¥a, 631HE JKOHE OacKajlapFa KaThICThI
aJlaNayIbUIBIK ITeH KEMCITYIITIK MiHE3-
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KYJIBIKTBI TAHYFa, KAKTBIFBICTAP/IBIH AJIJIBIH ayFa
KOHE IIETIYTE XKOHE dPTYPIIi KapbIM-KaThIHAC
KarIalaapblHIa KOMMYHUKATUBTI KeIepruiepal
KEHYTE KOMEKTECE/Ii.

8 Martepuanrany xoHe Kypctol urepy 6enriiepiiH )KUBIHTHIFbI 6
3aMaHay| JKoHe OOIBIHIIIA FEUTBIMU-TEXHUKAIIBIK d3ipiaeMernep
NEePCIIEKTUBAJIBI MEH 3epTTeyJepAiH HOTHKENEpiH Oaranay

MaTepHaapabIH JaFABUTIAPBIH TAMBITY/IbI, OHTAMIIBI I M/
TEXHOJIOTHUSIIAPHI TaHJay/Abl HETi3Jey i, MaTepUaITaHy

caJIachIHAFbl, MaTepHaap

TEXHOJIOTUSICHIH/IAFbl )KOHE OHBIMEH OailsIaHBICTHI
caJlaiap/Iarbl JKETICTIKTEep/l Kyleney MeH

JKalmblIayabl Ke3neiai. Maructpanr
(bU3MKAIBIK, XUMHSITBIK, MEXaHUKAIBIK,
TEXHOJIOTUSUIBIK JKOHE MaiilajJaHy KacueTTepiH

3epTTey OOMBIHILA FHUIBIMU 3€pTTEYIIEp KYPrizy

TOXKIPUOECIH ajaibl 9p TYPJIi MaKCaTTaFrbl
METaJlJI, METAJIT EMEC )KIHE KOMITO3UIHUSIIBIK

HaHOMaTepHajap.
9 Marepuanranyaarsl Kypc asceiaia maructpanTTap 3J€MEHTTED 6
KYPBUIBIMABIK TaJ/1ayIbIH KYpaMbIH aHBIKTAy JKOHE MaTepuaiap
3aMaHayH 9JicTepi KYPBUIBIMBIHBIH TTapaMeTpiiepiH Oaranay yIliH

onicTep/i, xalpIKTap bl YHpeHe Il )KoHe

MTPAKTUKAJIBIK JIAFIbLIAP.Ibl MEHIepeli CKaHepIiey
KOHE TPAHCMHUCCUSITBIK DJIEKTPOH/IBI
MUKPOCKOIIHSI, COHJIali-aK PEHTICH/TIK

TUGPAKTOMETPHS 9JIICIH KOJIJIaHa OTHIPHIT,
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MaTepraIIapablH KYKa KYPbUIBIMBIHBIH (ha3alIbIK
KypaMbl MEH MapaMeTpiiepin Oaranay.

10 Hennix HaHOOBEKTINIED Kypc ascbia MarucTpanTTap HOJIiK 3 v
TEXHOJIOTUACHI 00BEKTIIeP/IIH KACHETTEPiHE KOWBIJIAThIH
Tajantapra OaiJIaHbICTHI HAHO YHTAKTaPIbI,
HaHOOOJIIIEKTEP I )KOHE KBAHTTHIK HYKTEJIePAl
QTYIBIH OHTANJIBI TEXHOJIOTHSICHIH aHBIKTAY
Toxipuoecin meHrepeni. Connaii-ax
MarucTpaHTTap HAHO YHTAKTap MCH
HaHOOOJIIIICKTEPAIH KOJIeM/II MaTepuaiiapaaH
HET13r1 albIPMAaIIBIIBIKTAPbIH aHBIKTaYyFa
yiipeHei skoHe TaiibIH OHIMI'e KOMBLIAThIH
Tajantapra OaiJIaHBICTHI HAHO YHTAKTaP/IbI,
HaHOOOIIIIEKTEP Il XKOHE KBAHTTHIK HYKTEIEP/i
Ty TEXHOJIOTUSIIAPBIH CATBICTHIPY
KpUTEPHIJIEpiH aHbIKTay TOKIPUOECIH anabl.

11 ITenarorukajiniK KbI3MET Kypc menbepinae MarucTpantrap oKy 1
Heri3zepi ca0akTapbIH KYPY/AbIH 3aMaHayd TOCUIAEPIH
yiipeHeni, oKy cabarbIHBIH KOCIIApIaHFaH
KY3BIPETTIIIKKE OAFBITTaJIFaH HHICAHAJIBI
OarpITTapbl MEH OKY HOTIDKEIIEPIH eCKepe
OTBIPBII, OKBITY 9JIICTEpPl MEH KypalJapblH
TaHJay1bl YUPEHe 1, COH/Iaii-aK KOJI KETKI3UITeH
OKY HOTHXeJepiH Oaranay YIIiH OKy cabarbIHBIH
CIICHApHiAl MEH THarHOCTUKAIIBIK
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MaTepHaIIapIbl 931pIieyaiH MPAKTHKAIBIK
TOXKIpUOECIH MEHIepeIi.

12 [er Timi (kociOn) Kypc TexHHMKaNbIK MaMaHABIKTapIbIH 3
MarucTpaHTTapbIHA KOCIOW )KOHE aKaIeMUSITBIK
cajajia meTen TUTIHIET1 KapbIM -KaThIHAC
JaFABUTAPBIH JKETUIIpYiHE KOHE JaMBITybIHA
apHanrad. Kypc crynenTrepi 3aMaHayu
MearoTUKAIIbIK TEXHOJIOTHSIIAP,IbI KOJIIaHa
OTBIPBII KACIOM JKOHE aKaeMHUSIIBIK
MOJICHHETAPAIIBIK aybI3IIIa JKOHE JKEeKE KaphIM -
KATBIHACTBIH JKaJIbl TPUHIUNITEPIMEH
TaHBICTBIPAJIBI (OHTEJIEK YCTEN, MiKipTanacTap,
TaNKbLIayIap, K9Ci0M OaFbITTANFaH JKaFaainap bl
Tajjaay, )ko0a).

13 3UATKEPIIIK MEHIIIK KOHE MakcaTsl: FBUTBIM CalachlHAAFbl 3USTKEPIIIK 5
FBUIBIMU 3€pTTEYJIep KbI3MET HOTHKEJIePIHE KYKbIKTap bl THIM/I1
Oackapa anaTrblH, COH/Ial-aK OJap/IbIH KYKBIKTBIK
KOPFaITybIH KOHE KOMMEPIUSIIaHYbIH
KaMTaMachl3 eTe ajlaTblH MaMaHAap/ibl
JanbpiHAAay. Ma3MyHBI: FBUIBIMU-3EPTTEY KOHE
TOXKIPUOETIK-KOHCTPYKTOPIIBIK KYMBICTAPIBIH
HOTIKENEPIH KYKBIKTHIK KOPFaybl TalIay,
FBUIBIMU ©HEPTAOBICTAp bl KOMMEPLHSIAHIBIPY
onmictepi, AXK KOHTEKCTIH/IET1 FHUIBIMU
KBI3METTIH ATUKAJIBIK KOHE KYKBIKTBIK
acrmeKTiIepi.
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14 KemiprekTi [ToHHIH MaKcaThl — KYPhUIBIMbIHA OalJIaHBICTHI D
HaHOMaTepHalaap/bIH KOMIPTEKTiH MOP(OIOTHUSIIBIK OpTYPIILIITiH
KYPBUIBIMBI MEH KaCUETTEP1 |Tajaay KaOieTiH KabnTacTeipy. [1oH kemipTeri
HAaHOKYPBUIBIMIAPBIH CUHTE3/ICY JaFIblIapbIH
JIaMbITyFa OarbsiTTanFal. Keneci cypakrap
KapacThIPBLIAIbI: KOMIPTEKTI
HaHOMAaTepHUAIAAPABIH KYPBUIBIMBI,
HOMEHKJIATYpPAaChl, CHHTE31, MOIU(DUKAIHSICHI, OCY]
MeXaHU3Mi, MOP(DOIOTUSIIBIK €PEKIICITIKTEP] MEH
KacHeTTepil KOHE OJIApIbIH NPAKTUKAIBIK
KOJITaHBLTYBI.

15 |Marepuanmap men npouecrep| [loH Marepuangap MEH MpoIecTep Typajibl 5
TypaJibl FBUIBIMHBIH 3aMaHayH| FBUIBIMHBIH Ka31pri *KaFAalblH 3epTTeiial, Oy
Macenenepi oJlapJibl MaTepHaITany1a Ka3ipri
MaTepHalAapAblH KaCUETTEPiH 3epTTeye,
COHJali-aK OJIapAbl 3ePTTEY JKIHE 3ipiey
OMICTEPIH KETUIIIPY MpoLecTepinie
naiiananyra MyMKiHAIK O6epeai. by non
TEOPHSIIBIK YKOHE KOJITaHOAIbI SIPOJIBIK
(bu3uKaHbl, HAHOMATEepUAIIaP MEH
HAHOTEXHOJIOTUSIIAP/Ibl, TOJIUMEPIIIK
MaTepHATAAPAbIH KYPBUIBIMBIH 3epTTEY/iH
MHQPAKBI3BLT 9JIICTEPIH, 03bIK KOMIO3ULIUSIIBIK
MaTepHaIapabl KapacThIpabl.
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16 Marepuannapasi 3eprrey | [IoHHIH MakcaThbl 3aTTapAbl 3epTTEYAIH PTYpIi (O
onicrepi 3aMaHayH 9JIICTepiIMEH KYMBIC icTey KaOijeTiH
KaJIBIITACTBIPY, MATEPHUAIIAP.IBIH KYPBUTBIMBI
MEH JIEMEHTTIK KYpaMbIH OJIap IbIH MaKCcaThl MEH
TEXHUKAJBIK CHITaTTaMajapbl OOHBIHIIIA
3epTTEYIIH 3aMaHayHu 9/IiCTepi MEH JIICTEPiH
xiktey. [1oH onapaplH HETi31HAe MaTepuasaap
MeH OYHBIMIAP IbIH KYPBLUTBIMBI MEH JICMEHTTIK
KYpaMbIH 3€pPTTEY/IiH HEri3ri o/icTepi MeH
o/licTepiH 3epTTeyre OaFrbITTAFaH.
KapacTeIpbiiaibl: TPaHCMUCCHUSIIIBIK AJICKTPOHIBI
MUKPOCKOTHS diCTePi, PEHTIeHIIK
KYPBUIBIMIIBIK TaJIJIAY, SJICKTPOHIBI
MUKPOCKOMHMSUIBIK 9/11CTEP JKIHE T. 0.

17 Martepuanapabig by noH maTtepuait canachl Y¥bIMIapbIH 9) v
TEXHOJIOTHSIJIBIK CarachiH 3eprreial. [Ion Kypchl COHBIMEH KaTap
KamTaMachl3 €Ty TEXHOJIOTHSUIBIK TTPOIECTI K00amayIplH SpTYpIIi

Ke3eHIepiHe callaHbIH TOMEH/ICYIHIH ce0enTepiH|

TaJIJJay/1bl; MaTE€pUaJIbIH Kali-KYHiH, OHBIH

TEXHOJIOTHSUTBIK MPOIECTEP/IIH OY3bUTYBIMEH
OaliJIaHbBICThI aKAYJBIFbIH OaKbLIAY

(Imar”octukanay) oficrepi; OesexkTep MeH
KOHCTPYKLUSIAP/Ibl JaibIHAAY IbIH

TEXHOJIOTHSUIBIK ITPOLIECIH/IE MaTepUaIAAPAbIH
caracelH apTTBIPY 9MIICTEPI.

18 | Marepuanrany xoHe 03bIK | [ToH KYpBUIBIMIIBI KAJIBIITACTHIPY MOCEIIENEPiH, 5
MaTepUaIAapabIH (bYHKIMOHAIIBIK KACUETTEPAIH KOPIHY
TEXHOJIOTUSIIAPHI MEeXaHU3M/EpiH, 1albIH/1ay TEXHOJIOTUSChIH
MKOHE Kazipri *oHe NepCreKTHBAIIbI
MaTepuaiiapAblH jKeKeJlereH TONTapblH
naiinananynel 3eprreiai. Kypcera
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HaHOMaTepHaIIap/Ibl, METAJI AP/ IbIH,
OeliMeTanapablH )KoHE KOMIIO3UTTEP/IIH
YHTaKTapbl MCH HAHOYHTaKTapPbIHAH
MaTepuaIapabl OHIIPYIiH jKaHa
TEXHOJIOTHSUIAPBI cunaTTanaabl. Kanramanap MeH
TUICHKAJIAP/Ibl, aca KaTThl MaTepHaaap MEH
oJIapJiaH yKacaJaFaH Kypalaap/bl kKary
TEXHOJIOTHSUIAPBI CUTIATTAJIFaH.

19 |HanoxaObiHAap 61 OypKEYIiH KypcTbiH Ma3MyHBbI ska0bIHIBUIAD YIIIH 9) v
FBUIBIMU HET137epi MEH KOJIIaHBUTIATBIH HAHOKYPBUTBIMIIAP B ATy IbIH
MPaKTUKACHI Heri3ri oficTepin Kamtuasl. Kypce op Typai

HAaHOTEXHOJIOTHSIIBIK ITPOLIECTEP Il TAJIIAY/TbI
KapacThIpaJibl, OHBIH HET131H]Ie MaTepHal
OeTiHJeri KypAeli KypbUIBIMAAPAbI ©3TIriHeH
KUHAY HEMeCe ©31H-031 YUBIMAACTHIPY apKbLIbI
HaHOeJIIEM/]1 Kylenepal KypalTbIH KepriliKTi
aTOM-MOJIEKYJIAJIBIK ©3apa OpeKeTTecyep Ky3ere

ACBIPBLUIAIBI.
20 TypaxTel namy Makcatsl: 9pTYpJIi IeHreiaeri TypakTbl Jamy (5
CTpaTerusIaphbl CTpaTeTusUIapbIH d3ipJey JKoHe JKy3ere achpyna

TepeH O1711M MEH KY3BbIPETTEeP/Il 1aMbITY.
MasMyHBI: KITUMATTHIH 63Tepyi,
OMOOPTYPALTIKTIH KOFAyhl KOHE TaOUFU
pecypcTapbiH CapKbUTYbI CUSKTHI KahaHIbIK
AKOJIOTHSIIBIK TipobiieManapaan 6acrar,
TEHCI3IKTI, IEHCAYJIBIK CaKTay MeH OLTiM Oepyi
KOCa allFaH/ia QJIeyMETTIK-DKOHOMHUKAIBIK
ACTICKTIIeP/l KAMTUTBIH TAKBIPBIITAP/IBIH KEH
ayKBbIMBIH KAMTH/IBI.

Kaz¥T3V 703-05 Y. binim Oepy 6arnapiamacs



«K. 1. COTBAEB atsigarst KASAK ¥JITTBIK TEXHUKAJIBIK 3EPTTEY YHUBEPCUTETI» KEAK

21 3D TexHOJIOTHsACHIHA [ToH KOMIO3ULIUAIBIK KOHE YHTAK 3) v
apHaJIFaH MaTepUalap |MaTepHuajiapbl aly jKOHE Maiaanany 9IicTepiH,
cOHBIMEH KaTap 3D mozenbaeyre apHaIFaH

MaTepHaIapAblH MEXaHU3MI MEH YITUIepiH,
OJIAPJIbIH APTHIKIIBIIBIKTAPBIH, KEMIIUTIKTEPiH
YKOHE KOJIJAaHY/AbIH HET13T1 OarbITTapbIH
KOPCETY/Il 3epTTEH/II.

22 Kana pyHkimonan sl [Ton MarucTpaHTTap apachiHia 3) v
MaTepuajaap cynepruipooOThl, KOKTalFaKKa KapChl CUSKTHI
OpTYpJIi KacueTTepi 6ap AOCTYpIIi )KOHE )KaHa
(GYHKIMOHAIBIK MaTepUaiiap MeH
*aOBIHIAP/bI, COHIAM-aK OJIApIbl KAXKETTi camna
MEH KacueTTep JCHreiinae oHaipy
TEXHOJIOTUSUIAPBIH JKETUIAIpyre OarbITTaIraH
FBUIBIMH 0a3aJiblK OUTIMIEPAl KaJIbIITaCTBIPY/IbI

3epTTEU/II.
23 JKoraps! TeXHONOTHSIIAP: Kypc asicbiHia MarucTpaHTTap K0Fapsl 3 v
F3K-nan 6uznecke TEXHOJIOTHSUIBIK OHIMIEpTe MaMaH1aH IbIpbLIFaH

marblH KocinmopbIH bl xKocnapiay Toxipudecin
Wrepeii, HapbIK TATANTapbIH €CKEPE OTHIPHIIL,
KaHa MaTepHaIAapIbl 931piey KoHe KONJIaHy
CaJTaChIH/IAFbl FHUTBIMU-TEXHUKAJIBIK MPOOJIEMaHBb]
TYKBIPBIMAAYABl YHPEHE 1, ®KaOIbIKTap MEH
IIUKI3aTThIH OHTAWUIIBI )KETKI3YIIIEPIH
aHBIKTaN/bl, COHJIAK-aK, OJIap MaiJaIaHbUIATIH
MaTepuaiiapAblH KaylnTUIIK KJIaChIH KOHE
MaiiblH OHIMHIH MaKCaThIH ecKepe OTHIphIN, Peceld
denepanusiChIHBIH ayMaFbIHa KOCIMTOPBIHHBIH
aIlIbLTYbl MEH JKYMBIC 1CTeYl YIIiH KaKeTTi
Ky’KaTTaMaHbIH Ti31MiH jKacaiIbl.
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24 Kenemi Kypc asiceiama MmaructpanTTap 3
HaHOMaTepHualgapaaH HAHOKEPAMUKAIIBIK OYHBIMIAP b ATy IbIH
OyiipIMIap JKacay JOCTYPJI1 skoHE Oipereit oicTepi Typalibl TYCIHIK
TEXHOJIOTHSIIAPHI ayiaJipl, HAHO YHTAKTapJaH OyipIMaap xacay

YIIIiH KOJaIbl TEXHOJIOTUSIAP IbI, OHIIPICTIK
JKaOIBIKTap bl TAHIANIBI, COH/Tal-aK
HIOFBIPJIAHIBIPBIIFAH HAHOMAaTEPHAIIIAPIbIH
KYPBUIBIMBIH, (DU3UKA-MEXaHUKAJIBIK JKOHE
naianany KaCUeTTepiH 3epTTey YIIiH
AHAJINTHKAJIBIK JKa0/IBIKTHI [Tl 1aIaHa bl )KOHE
YHTAKTap/ibl KOMIIAKTalUsIay MEH
arJoMepanusuIayIbiH TEOPHSIIBIK Heri3/1epiH

Olen.
25 Kemndazansr KypsuibiMaap [Ton (azanbIk qrarpaMmmaapisl ecenrtey 3)
JKoHE (ha3albIK HETi31H/1e KACUETTEPIHIH KAXKETTI ACHI el O6ap
JUarpamMmaapibl ecenrey JKaHa MaTepHaIIap bl KYPYIbl 3epTTCHII.
omicrepi KoMmbroTepiik TEXHOIOTUSIHBI Malijanana

OTBIPBIN KYH IMarpaMMaiapblH KYPY/bIH €CenTey
ozicTepi )KoHEe KOpBITHAIAp IbIH
TEPMOANHAMUKAIIBIK KoHE (PU3UKAIIBIK
KACHUETTEPIH 3epTTey KapacThIPbLIaIb.

26 KaxerTi Kacuerrepi 6ap [1oHHIH MaKcaThl — KOMITIO3UIIHSIIBIK 3)
KOMIIO3UTTIK MaTepHasiap MaTepHaliap/iblH CHHTE31H 3epTTey MEeH
OaranayablH KeH MYMKiHAiIKTepi. [Ton
MarucTpiepAiH KOMIIO3UTTIK MaTepuaiapsl
yKacay JarablIapblH JaMbITyFa OarbITTaIFaH,
MBICaIbI, A5ekTpodopmanay, 3D Gackin mbIFapy
xoHe T.6. KoMmo3uTTik MaTepuanmapasl xacay
NPOIIECiHE )KETETIH HEeT13T1 Ke3eHaepi
KapacTbIpbLiIa/ibl; HAHOMaTepuaiaapablH
TAJIIBIKTHI (hOpMaapblH CUHTE3CY diCTepi;
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TEXHOJIOTUSUIBIK ITapaMeTpiiepi OHTaWIaHIbIPY
JKOHE HETI3T1 TEXHOJIOTUSIIBIK ITapaMeTpiepcH
KOMIIO3UIIUSUTBIK MaTepHaiap bl CUIIATTAY;
Y3IIKCi3 HAHOKOIEeM/Ii KYKTEepIl OHIipy.

27 Marepuanrany gamyslHbiH | Kypc anemuik aeHreiieri HaHomaTepuaaaapabl (3 v
HET13T1 OaFBITTaphI 3epTTey TapuXbl Typaibl OLTiMI XKyHeneiai.
MarucTtpaHTTap XaJablKapajblK )KOHE PeCEUITiK
aKIapaTThIK-0acia pecypCcTapbiH, KETEKIIi
XaJIBIKAPAJIBIK FHIIBIMH YHBIMAAPIBIH, KOCIOH
YKOHE FRUTBIMH KOFaMJIap/IbIH KbI3METIH KOJIaHa
OTBIPBIII, )KOFAPhI TEXHOJIOTHSUIIBIK cajlajapra
(arom eHepKaCiOi, STEKTPOHHUKA, adPOFAPHIIIT
TEXHHMKAChl, XUMHUS OHEPKACiOi, MallliHa Kacay,
Ja3epiiK TeXHHUKa, Kayirci3aik xKynemnepi,
OMOMEIUIIMHA) METaJUI, KePaMHUKAJIBIK JKOHE
MOJIMMEPJTI HAHOMAaTepHAI AP/l KOJIIaHyFa
KATBICTHl HAHOTEXHOJIOTHSUIIAPAbIH Ka3ipri 1amy
TeHJACHUMIIapbIH Tanaanael Eyponanarer, AKII-
tarbl, JKanmonusgarel, KelTaiinarel, Peceiigeri
MaTepUaITaHy )KOHE HaHOMAaTepHaaap

caJlachIH/1a.
28 Hanomarepuangapaarbl Kypcra MaructpaHT ©3iHiH MEXaHUKAIBIK JKoHE |3
OJIIEM/IIK acepiiep (bu3MKa-XUMUSIIBIK KacHeTTepiHe KOMbIIaThIH

Tajantapra OaiJIaHbICTEl HAHOMATEePUAJ AP IbI
TaHJay TOKIPUOECiH anaibl, MaTepraIaap
KYPaMBIHBIH, OJIap,IbIH KYPBLIBIMBI MEH (hH3HKa-
MEXaHHUKAJIBIK KaCUETTEePIHIH 03apa
OailJTaHBICHIHBIH 3aHIBIIBIKTAPBIH AaHBIKTAM
ayiajibl, HAHOOJIIIeM/II KYW/IIH epeKIIeNiria oineni
YKOHE HAaHOOBEKTIIeP/IIH MEXaHUKAJIBIK,
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(bU3UKaIBIK, OCTTIK KACHETTEPIH JUATHOCTUKAIAY
YIIiH 3aMaHayH 3epTTey 9MIICTEPiH KOJIAAHAIbI.

29 Hanomarepuangap st

Kypc Hanomarepuanaapsl MOAEIbILY KOHE [0

MOJIETIBACY MOJIEKYJIalap/IblH, KJIaCTepIep/IiH,

HaHOOOJIIIEKTEP/IH TEOMETPHUSICHIH CUIIATTAY
YIIIiH KOJIIaHBUIATBIH HET13Tr1 OaFmapiraMaiapabiH
ApTHIKIIBUIBIKTAPBI MEH IIEKTEYJIePiH 3epPTTEHIi.
Avogadro, ABINIT 0arnapnamanapbit,
JVarHOCTUKANBIK acTianTapAblH OaraapiaMalnbIK
KaMTaMachl3 €TyiH Koca ajFaH/a,
MaTepHaAapAbIH T€OMETPHUSICH MEH
KYPBUIBIMBIH MOJICIIBJICY, COHJIali-ak HTepHeT
XKEITCiH/Ie epKiH KOJI )KeTiMA1 OaraapiaManapbl
naiiiaiana OThIPbII, AaTOMAP, KPUCTAIIBIK
TOpJIap, KJacTepiep MeH HaHOOOJIIIEKTED
MOJIEJIIH JKacay YIIiH OaraapiaaMaiblK HaKkeTTepl
KOJIZIaHy TOXIPUOEC] JKMHAKTaaIbl.

30 Hanomarepuannapasia

MaructpaHTTap HaHOKYPbUIBIM/IbI 6 v
MaTepuaiiapAblH TONOrpagusIChIH OaranaybiH
OPTYPJIi 9ICTEPIHIH EPEKIIETIKTEPIH eCKepe
OTBIPBITI, MATEPUATIAPIBIH MOP(OTIOTHICH MEH
0eTK1 KYpbUIBIMBIH aHBIKTAy TOXKipuOeciMeH
taHbicabl. CTyJEeHTTEp 3aMaHayH jKa0IbIKTap
MeH OaFJjapiaMalbIK )kKacaKkTaMara 1e KoHe
OpTYpPJIi TUNTET1 CKaHEPIIEYII 30H/
MHUKPOCKONTAPhI apKbUIbI AJIbIHFaH JePeKTepIi
OHJIEeH amajbl.

KYPBUIBIMBI MEH KACHETTEPIH
JMarHOCTHKAJIAYIbIH
30HATBIK dJIICTEpP1
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32 CemecTtperi FbUTBIMHU- OJIeOMETTEP/lI TAHIAY KOHE 3epTTey. 6
3epTTEeY KYMBICHI TanceipManb! anpiH-ana Koto. Llemrim onictepin
i371ey, TaHJaJIFaH JJIiC IEH 3ePTTeY TEXHUKACHIH
Heri3/ey. 3epTTeneTiH 00bEKTiHIH CHITaTTaMachl.
MoacereHi ey 9/1iCiH TaHaay KoHE OHBI XKY3€ere
aceIpy. MUHEpaIJIbIK )KOHE TEXHOTCHTIK
IIMKI3aTThl OHJICY CaJIaChIH/Ia aJIJIbIH aja
IKCIIEPUMEHTTEP MEH ChIHAKTAP/IBI JKOCIapIIay
JKOHE XKYPrizy. DKCIIEPUMEHTTEP MEH
CBIHAKTAPIBIH HOTHIKEJICPIH OHJICY KOHE TaJAYy,
COHBIH 1IIIiH]Ie 3aMaHayy KOMIBIOTEPIIIK
OarnapiiamManapabl KOJIgaHy. FUTBIMU
3epTTeyJICPIiH HOTHKEIEPIH FhUIBIMU MakKaajap,
OastHIIaMaap, MaTeHTTep TYPIHIE pecimMey.
Ecenti naiibianay.

33 | ¥HTaKThI HIOFBIPIAHIBIPY Kypc asiceraia MarucTpaHTTap YHTaKThI 3 v
IporecTepi: 3aHbIIBIKTap matepuanaapasl [Ipecrey mponecrepin
MEH THIMAUIIK KpUTEpHsIepl |MOeNbiey NPUHIMIITEPIH, IPECTEY PEKUMAECPIH
KEIIEeH/II OHTalIaHIBIPY 9/1ICTEMECIH Urepe/,
COHBIMEH KaTap YHTaKThI MPECTEYIiH OHTAMIIBI
PEKUMAEPIH TaHAaN bl

34 beTTik KypbUIBIMIAP IbIH Kypcra yiikenic %oHe TO3y TEOPUSICBIHAAFEL D
WHKEHEPUSCHI a3ipnemernep, OETTi OHAEy/I1H TIa3MabIK
TEXHOJIOTUSIIAPHI, HOHJIBIK TEXHOJIOTHS, JTa3ePIiK
OHJIeY, OCTTIK Talay/IbIH jKaHa 9JICTepi, aTamn
aliTkanza 0osiaT OeTIHJeTT HaHOKYPBUTBIM/IBIK
xaObIHIap b s)k00anaynarsl a3ipaemesnep
KapacThIPBLIAIBL.

Kaz¥T3V 703-05 Y. binim Oepy 6arnapiamacs



«K. 1. COTBAEB atsigarst KASAK ¥JITTBIK TEXHUKAJIBIK 3EPTTEY YHUBEPCUTETI» KEAK

35 3amanaywm OerTik Karaity |Kypc asceiHna MaructpaHTTap MaTepuaiaap/biH (6
(UBHUKAIIBIK, XUMUSITBIK KOHE MEXaHUKAJIBIK
KaCHETTEPiHIH OJIap/IblH Makjanany
cUmarTamaiapbiMeH OailIaHbIChIH, OepiireH
KaCHETTeP/ll KAJIBINTACTBIPY YIIiH KaObIHIap bl
KOJITaHY 9JIiCTepi MEH KaOABIKTapbIH 3ePTTEHII.
Conpaii-ak MarucTpaHTTap MaTepuaiiapIbH
OeTiH KaTalTy OHE KaTalTaThIH )KOHE
KOPFaWTBIH KaObIHAAPbI KOJIJIAaHY apKbLIBI
MaIlInHaJIap MEH MEXaHU3MJICP/IiH
OeJIIeKTepiHiH KbI3MET €Ty Mep3iMiH y3apTy
MOCEJICTIEPiH MIeTIe/T.

TCXHOJIOTHUAIAPbL

36 Marepuanmapsl )KoHe ITon OemIeKTiH camachiHa, CEHIMIUTITIHE KoHE B
TEXHOJIOTUSUTAP/BI TAHAY | OHIMJIUIITIHE 9Cep €TeTiH MaTepHalIIbl TaHaay
aiicremect omicTemeciun 3eprreiai. Herisri maTepuan
cunaTTaMagapbl MEH SpTYpJii xKaObIKTap MEH
KYpbUIBIMIAapFa KOJAaHy epeKIleTiKTepi,
COHBIMEH KaTap KbI3MET €Ty Mep3IMiH YJIFalTy
KoHe OOIIKTIH OHIMALUIITH KaKcapTy YIIiH
KETULTIPUITEH MaTepUaIapabl TaHaay
KapacThIPbLIA/IbI.

37 | Marepuanmapabl eHACYIIH [ToH 3amaHayu eHIIPICTE KOJIIAaHBLIATHIH 5)
03BIK TEXHOJIOTHUSIAPHI MaTepuanaapabl OHICYIH 03bIK
TEXHOJIOTUSITAPBIH 3ePTTCH/II.

TepMoMeXaHUKAIBIK )KOHE TEPMOXUMHUSITBIK
OHJICY CHSKTHI TIPOIECTEeP KapacThIPBLIBII,
MeTaJIap ikl TO3Y/AaH XKOHE KOPPO3HsIIaH KOpFay
YIIIiH MeTanIapAbsIH OETiH OHACY IpolecTepl
3epTTeNe/.
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38 | MarepuangapabiH OY3bLUTYbI [ToH chI3aTTapABIH Tapaly >KaraanaapbiH 5
MEH CEeHIMJLIITIH Oaranay (GacTarnkbl MaTepHAIIBIH KEPHEYIIi )KOHE
nedopmarusIanFad KYHiHIH TYpi, XKapbIKIIaK
aliMarbIHAAFbl KYPBUTBIMIBIK OIpTEKTI eMecTirt,
KapBIKIIAKTap/IbIH OacTamybl MEH TapalybIHbIH
JIMCIIOKAIMS MEXaHU3Mi) Ty3yiHe OalIaHbICThI
MaTepUaIIapAblH Oy3bUTy Moceenepit
3epPTTEil. EpPEeKIIeNiKTEPiH eCKePe OTHIPHII,
MaTepuaIapbIH CCHIMIUIIT MEH Y3aK
MEP3IMJIUTITT TEOPUSCHIHBIH HET13T1 TYCIHIKTEpiH.
Kypc menbepinge ceHIMIUTIK TEOPUSICHIHBIH
HET13T1 TYCIHIKTEpi OKBITBLIA/IBI, IIEKTI KyHIep
OMICIHIH Iprei epexenepi KeITipuIil,
BIKTUMAJIJIBIK TEOPHSICHI MEH TEOPHUSCHIHBIH
MO3HIMACBIMEH ecenTeNireH Ko GuIueHTTep1iH
TaOUFaThl KOPCETLIE].

39 |Marepuantany canacelHarsl | [IoH MaTepuantany canachlHAAFbl TPEHATEP MEH D v
WHHOBAIUSIIAP WHHOBAIMSUIBIK TEXHOJIOTUSIIAPIBI 3ePTTEH .
Kaxerti Kacuerrepi 6ap marepuaniap
KYPBUIBIMBIH K00aJIay/IbIH 03BIK
TEXHOJIOTUSIIAPHI, )KaHAPTHUIATBIH YHEPTUs
KO3/Iepi, CyZIbl Ta3apTy MPOLECTEPi, KBLTY-
SHEpreTUKa CajJachblHIaFbl 3aMaHay!
MaTepuagap/bl JKacayablH KaHa
TEXHOJIOTHSUIAPhI KapacThIPbLIA/IbI.

Marepuantanyabig KypcThiH Ma3MyHBI MarucTpaHTTapIbIH 5
40 | pyHKIMOHANIBIK MOCETENepl | MaTepUaNTaHy CalaChIHIaFbl TEPEH TEOPHSIIBIK
OUTIMIEpIH, Ka31pTi ©3€KTI MIceseNep KoHe
OJIap/ibl MIENTY 9/1iCTepl TYpalbl UCSIIAPBIH,
COHBIMEH KaTap (PyHKIIMOHAJIJIBIK €CenTepIi
HICNyre apHaJIFaH TarchlpManap/ibl 3 OeTiHIIe
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KOsl 01Ty JKOHE OHBI LIEITY TOCIIACPIH KAMTH/IBI.
MaTepHaIapAblH CUaTTaMalapbiH, KACUETTEPiH
’KOHE KYPBLIBIMBIH 3€PTTEY apKbUIbI OJIap bl

TIetry.
41 Hanomarepuannap sxoHe Kypc atmocdepanarsl, rugpocdepanarsl, 6
KOpIIaraH opTa: KOJJIaHy nuTochepanarsl xKoHe Ouochepasarbl MUKPO
JKOHE Toyekeniepai baranay YKOHE HAaHOOOJIIIICKTEP IIH KO3/EPiH,

MUTPAIUSCHIH KOHE YBITTBUIBIFBIH 3€PTTCU/II.
MaructpaHTTap HaHOOOJIIEKTePAIH QU3UKATIBIK,
(hU3HKa-XUMUSIIBIK JKOHE OMOJIOTHSITBIK
KACHUETTEPIH 3epTTey YIIiH TUPPAKIUSIIBIK,
CHEKTPOCKOMHUSIIBIK KOHE MHUKPOCKOTHUSITBIK
oiCcTep Il MakJamanabl XKoHe KopIaraH
OpTaJarkl ©3apa dPEKETTECYIIH OHOIOTHSITBIK
ocepiH Oiyes, agam ar3achIHIaFbl OOJIIIEKTEPIiH
OpEKeTIH OOJKANIBI )KOHE TTEPCOHAIIIBI JKEKE
KOpFayIbIH HETI3T1 KypalAapblH KOJ1aHa
OTBIPBIT JKYMBIC OPHBIH YHBIMIACTHIPAIBI

42 Hanomarepuannapasia Kypcra maTepuannapabiH TEpMUSIIBIK )KOHE [0
napajnaty CUNaTTaMajapblH KOppO3UsFa TO3IMILIITIH XKeAEIACTUINeH
CBIHAY 9JIicTEPi CBhIHAYIbIH HET13/Iepl MEH dficTepi

KapacTbIpbUIaibl. MarucTpaHTTap >ka0abIKThI
naianaHaabl )KOHE TPaBUMETPHS], MUKPOCKOIIHS
YKOHE TUIIATOMETPUS SAICTEP]l apKbLIbI
MaTepUaIapAblH 3JIEKTPOXUMUSIIBIK KOHE
TEPMUSUTBIK KACUETTEPIH aHBbIKTAal anajibl.
KepamukamnbIK kxoHE KOMIIO3ULMSUIBIK
MaTepuaIaapAbl arJoMepanusiiay KHHETUKAChIH
3epTTEYre epeKIIE Ha3ap ay1apbliabl.
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43 OHepkocinTeri [Tonai MeHrepy MakcaThl — HAHOKYPBUIBIMIIBIK |9
HaHOMaTepHajjap *KoHe MaTepHalIapAarsl HETi3r1 (PU3UKAIBIK JKOHE
HAHOTEXHOJIOTUsLIIAP XUMUSUTBIK TTPOIECTEP, (PYHKITMOHAIIBI
HaHOMAaTepHAIIAP/IbIH KACHETTEP1 KOHE

HaHOTEXHOJIOTHsIIAp MEH HaHOMAaTepHUaJIap bl
OHEPKACIITE Maii1anany Typaibl TEOPHSITBIK
YKOHE TTPAKTUKAIIBIK OLTIMIEP 1l KAJIBITITACTHIPY.
[ToH yHTaK MeTaJLTyprHsICBIHAAFbI KIllll ©JIIeM/Ii
JKYHeNep/iH CHHTE31H JKOHE OJIap/IbIH HEeT131He
OHEPKACIINTE KOJIIAHBLUIATHIH ()yHKITHOHAIIBI
HaHOMaTepHalIap/bl KYPY/bl 3epTTeyre
OarpITTanFaH. OnapablH Ki1accu(PUKaLMICHI,
HaHOMaTepHallJap bl aly 9icTepi MeH
TEXHOJIOTHSUIAPHI, KYPBUIBIMJIBIK €PeKIIeTiKTepi
MEH KacHETTepi, COHBIMEH KaTap
HAHOKYPBUTBIMJIAP IBIH KAJIBINITACYBIH 3€PTTEY
KapacThIPbLIA/IbI.

44 ¥HTAKTHI KOMITO3UIIMSIIBIK Kypc menbepinae YHTaKTbl KOMIO3UIIHSITBIK
MaTepHaiapabl OHIIpY MaTepHaAapAbIH XKIKTeIyl MEH TaHOaIaHYbI
TEXHOJIOTUSICHI JKOHE KOJIZIaHy callachl Typajbl Ou1iM Oepinen,
TPaHyIOMETPHUSIIBIK KYpaMIbl 9pTYpIIi
TOCUIZIEPMEH, OOJIIIIEKTEeP/IIH MIlliHIH,
MUKPOKATTBIIBIFBIH, CYChIMAIIbI THIFBI3/IBIFbIH,
aFbIMJIBUTBIFBIH, CHIFBIM/IAY KAOUIETIH JKOHE
YHTaKTap MEH oJiapJlaH jKacaiaraH OYHbIMIap bl
aly TOKIpUOECIH MaKcaThIHA JKOHE TaJal
eTUIeTIH cunaTTaMasapbiHa Kapai, COHaai-aK
SKOHOMUKAJIBIK MalbIMIAayJIapFa CyHEeHe OTBIPHII
AHBIKTAY 1CKEPIIIT1 KATBITACTHIPHLIAIBI.
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45 | dazanbIK TYpIACHAIPYIEPIi ITon matepuanmapaa 601aThIH (Ga3aabiK 5
ecenTey KOHe e3repicTep KOPhITHAIAP TEOPUSICHIHBIH
MaTepHalIap bl HET13/IepiH, OJIap IbIH XUMHSITBIK KYPaMbIHA,
KYPBUIBIMIBIK TaJiay TEeMIIepaTypara, KbICBIMFa, COHAi-aK OHICY
omicTepi pexuMaepiHe 0alIaHbICTBl KOPBITITAJIAPABIH

(azanbIK KypamMbl MEH KYPbUIBIMBIHBIH
KaJIbIITACy 3aH/IbIIBIKTAPbIH, COHaM-aK
€CeTTey/IIH TEOPHUSUIBIK d/IICTEPiH 3ePTTEH 1.
(hazaJibIK Tere-TeHIIK )KOHE KOITKOMITOHEHTTI
METaJUI )KYHENepIiH Kyl AuarpaMmmalapbia
Oomxkay.

46 |®OysknuoHanael Mmatepuasiaap| [loH HaHOXYHenepai koHe PYHKIMOHAIIBIK D
MEH HaHOKYPBUIBIMIIAP/IbI AITy|  MaTepUallIapbl aly/IblH HETi3r1 9IiCTepiH,
omicrepi HaHOOJIIEeMICT] (PU3UKAIBIK 63apa OPEKETTECY
EPEKIICIIIKTEPIH, HAHOOOBEKTIJIEP MCH
HaHOXKYHENep/Ii 3epTTey )KOHE TMarHoCTUKaIay
onicTepiH, HAaHOMAaTepUanIap/IblH HeTi3ri
KJIACTaPBIHBIH KYPBUIBIMBIH, OJIA IbIH
KAaCHUETTEPIH, OHJIIPY OAICTEPIH )KOHE €H
MaHBI3AbUIAPBIH KApaCTHIPAJIbI.
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«BEKITLIAI»

2025-2026 (Ky3, Kexrtem)

M101 - "MarepHaJITaHy KIHE }KAHA MATEPHAJLIAP TeXHOJIOrHsIChI"

7M07103 - "MaTepHaaTaHy jKIHe KaHA MATePUAJIIaP TEXHOJIOTHACH"

Texnuka FbUIBIMAAP BIHBIH Marum‘pi

KYHIi3T (FBLIBIMH-TIEAATOTHKAIBIK GAFBIT) - 2 HKBLT

AYIHTOPHSUIBIK ca0aKTap/abl
caFaTIeH "
] PN —— jopic/nab/np/ cox KypCTap MeH ceMecTpJiep GoiibIHIIA
Tlonnin . . Bapasik BakspLiay Goay .
Ionnin aTaybt Buok | Huka KPEeIUTTIH AyIuTOPHSIBIK [ (OHBIH . HpepexBu3uTTiIIK
KOJIBI .| cararrap . TYpPi
JKAJIBI KOJIeMi caraTrap imringe 1 kype 2 Kype
COBX) 1 cem 2cem | 3cem | 4cem
JKAJIIbI BIJIIM BEPETIH INIOHJAEP UKJII (KBIT)
BA3AJIBIK IOHAEP HUKJII (BIT)
M-1. Heri3ri gaiiblHabIK MOaY.1i
L BII,
LNG213 | Ler timi (xaocibu) 3 90 0/0/30 60 E 3
KOOK
BII,
HUM214 | backapy ncuxomoruscet 3 90 15/0/15 60 E 3
KOOK
BII,
HUM212 | FputbiM Tapuxst MeH Gpunocousicht 3 90 15/0/15 60 E 3
KOOK
BII,
HUM213 | Korapbl MEKTeII IeIarorukachl 3 90 15/0/15 60 E 3
KOOK
M - 2. MaTepHajaTaHyIbIH KOJIAHOAIBLI Maceseepinin Moy i
PHY 725 | Marepuanaapas! 3epTrey amicrepi 1 BII, TK 5 150 30/0/15 105 E 5
PHY724 | KemipTekTi HAHOMaTepHaIIapAbIH KYPBUIBIMBI MEH KaCHETTEpi 1 BI1, TK 5 150 30/0/15 105 E 5
MNG782 | TypakTsl JaMmy CTpaTerusiiapsl 1 BIT, TK 5 150 30/0/15 105 E 5
PHY 712 | MarepuanaapablH TeXHOJIOTHSIIBIK CAllachblH KAMTaMackl3 €Ty 1 BII, TK 5 150 30/0/15 105 E 5
PHY278 MaTeleaﬂ}ilap MEH l'lp()LleCTep Typaﬂhl FBUIBIMHBIH SaMaHayM 1 Bn! TK 5 150 15/0/30 105 E 5
Macerenepi
MNG781 | 3usTKepIIiK MEHIIIK jKoHE FBUIBIMH 3epTTeyliep 1 BIT, TK 5 150 30/0/15 105 E 5
PHY711 |Marepuantany »oHe 03bIK MaTepHaniapAbIH TeXHOIOT HsTapbl 2 BII, TK 5 150 30/0/15 105 E 5
PHY280 | HanoxaObHap/abl OypKey/IiH FhUIBIME HETi3/1epi MEH MPAKTHKACkl |2 BIl, TK 5 150 15/0/30 105 E 5
M-6.Taxipubere 6aFrbITTAIFAH MOYJIb
BII,
AAP273 |Ilegarorukanbik IpakTHKA 8 E 8
KOOK
MNPOPUJBAIK NOHAEP LHUKJII (ITIT)
M - 2. MaTepuajaTaHyIblH KOJIAHOAIBI Maceeepinin Moy i
PHY719 Ke‘n(ba%aﬂm KYPBUIBIMIAP %KoHe (a3aiblK qHarpaMManap/ibl ecentey I111, 5 150 30/0/15 105 E 5
auicrepi JKOOK
L 11,
PHY 720 | Marepuaniapasiy Oy3bUTybl MEH CEHIMIUTIrH Oaranay 1 X 5 150 30/0/15 105 E 5
PHY274 Dazarbig TYpHeHL(ipyJ‘Iepf:[i ec?rrrey JKOHE MaTepHaJIapbl ) I111, 5 150 30/15/0 105 E 5
KYPBUIBIMJIBIK TaJIZIdy d/ICTEPi TK
M-3. O3bIK MaTepHAITAHY MOAYJIi
11,
PHY716 | 3D TexHONOTHsIChIHA apHATFAaH MaTepHaLIap 5 150 30/0/15 105 E 5
KOOK
. . . 11,
PHY 723 | Kaskerti KacuerTepi 6ap KOMIO3UTTIK MaTepHaniap KOOK 5 150 30/0/15 105 E 5
PHY714 | Xana ¢ f. 5 150 30/0/15 105 E 5
a OHaL, arepHaal
aHa QYHKIMOHAJI/IbI MaTepUasIiap KOOK
M-4. HanoTexHoJIOTUsl MOYJIi
. 1T,
PHY717 | MarepuantanyasiH QyHKIHOHAIIBIK Macerenepi 1 TK 5 150 30/0/15 105 E 5
PHY260 !D)fﬂxuliloﬂanubl MaTepHaniap MCH HAHOKYPBUIBIMJAPABI ATy ' I111, 5 150 15/0/30 105 E 5
qnictepi TK




I111,
PHY 722 | Marepuanaapzs! eHAEYAH 03bIK TEXHOTOT USIAPBI TK 5 150 30/0/15 105 E 5
DyHKIMOHANIBI MATePHAIAAP/Ibl SIEKTPOHIBI KOHE 30HITBIK I1I1,
PHY26] | 5 HORMIAR MATEPHATAGP AR SMEKTpOmA "ﬂ 5 150 15/0/30 105 E 5
MHKPOCKOIIUS apKbLIbI 3€PTTEY TK
. 1T,
PHY 721 | BeTTik KYpbUIbIMIaP/IbIH HHKCHEPHS ChI TK 5 150 30/0/15 105 E 5
A 1T,
PHY 726 | OnepkacinTeri HaHoMaTepHa/iap KoHe HAHOTEXHOJIOTHsJTap TK 5 150 30/0/15 105 E 5
M-5. R&D mopnyJi
. . 1T,
PHY 718 | Marepuaniap MeH TEXHOJIOI M HBI TaHJ1ay JlicTeMeci TK 5 150 30/0/15 105 E 5
I111,
PHY276 | MarepunanraHy canachlH/aFbl MHHOBALMs1ap TK 5 150 30/0/15 105 E 5
M-6.Toxipubere 6aFpITTAIFAH MOTYJIb
I111,
AAP269 | 3epTTey npakTHKachl 8 E 8
KOOK
M-8. KopbITBIHABI ATTECTATTAY MOAY.Ii
ECA212 |Maructpiiik uccepTaiusiHbl peciMey KoHe KOpFay | KA | 8 | | | | | | | | 8
M-7. FplabIMu-3epTTey MOIYJTi
AAP251 TarbUIbIMIaMaJ[aH 6Ty MEH MaruCTPJIiK AMCCEPTALMS Hbl OPbIH/AY/IbI MEDK 2 E 5
KaMTHTBIH MarHCTPAHTTHIH FRUIBIMH-3EPTTECY JKYMBICHI
AAP241 TarbUIbIMIaMaJ[aH 6Ty MEH MaruCTpJIiK AMCCEPTALMS Hbl OPBIHAY/IbI MEDK 3 E 3
KAMTHTBIH MarHCTPAHTTHIH FHUIBIMH-3EPTTEY JKYMBICHI
TarbUIBIMIaMaJial 6Ty MEH MArHCTPJIK AMCCEPTALMSHB! OPBIHAY/IbI
AAP254 penaa oty I AUCCEP AL ORIV MF3K 5 E 5
KaMTHTBIH MarkCTPAHTTBIH FBUIBIMU-3EPTTCY JKYMBICHI
TarbUIBIMAaMaal 6Ty MEH MArHCTPIIK AHCCEPTALWS HbI OPBIE (b1
AAP255 penaa oty IS AUCCEP AL ORIV MF3K 14 E 14
KaMTHUTBIH MarMCT’paHTTl:IH FbUIBIM M-3epTTey )K¥M bICBHI
23 37 30 30
YHUBEPCHUTET 6o0iibIHIIA KUBIHBI:
60 60
BapbIk oKy Ke3eHiH/Ieri KpeaIuTTep caHbl
Kpeaurrep
Tuka Koabl Ionnep uukaaepi
mingerti komnonent (MK) KOO xomnonenti JKOOK) Tanaay komnonent (TK) Bapbirsr
JKBBIT Kamel Giiv GepeTiH MoHAep LUK 0 0 0 0
BIT Bazanbik monaep KT 0 20 15 35
11t TIpoduibaik moHACp LMK 0 28 25 53
TeopHsIBIK OKBITY G0 BIHINA GAPJIbIFLI: 0 48 40 88
ME3XK MarucTpaHTThIH FBUIBIMH-3€PTTEY )KYMbICH 24
MDB3XK MarucTpaHTThIH IKCIIEPHM EHTTIK-3€PTTeY JKYMBICHI 0
KA KopsITbHzb! aTTecrarTay 8
JKUBbIHbI: 120

K.U.Coarbaes arbinaarbl Ka3YT3Y Oky-aaicremernik kenecinin memrimi 20.12.2024 :xpuieb1 Ne 3 XaTrama

Hucrutyr Foeuibivu kenecinin memrivi. 12.12.2024 :xbuiebt Ne 4 XaTtrama
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