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ITonHiH eH0eK CHLIMBIMIABLIBIFBI

CabaxrapabIH Typi

o | & K‘J balinaHbIC caraTTapbIHBIH CaHbI MO
5 |E 8 OMOX |carar-| carar- | JKaumsl BakiLia
g |5 : cararTa- [Tapfbl| Tapbl- |caFarrap Kby
5 | o &|IopicTe |MpaKTHKAIBIK|3€PTXaHAIBIKC TYpi
O g = caGaxra a6aKTa PBIHBIH |HOAp;| HBIH CaHbI

3 p P P CaHbl |BI-FBI| CaHBI
1 3/5 30 - 15 45 90 45 135 Emtuxan

IIonHiH MaKkcaTbI

HanomaTepangap moHIHIH MakcaThl - MarucTpaHTapra HaHOMAaTepHajjap, HaHOXYHernep
JKAWIBl alThIN, HAHOXKYWEJep J>OoHE HaHOMAaTepHuanAap KYpbULy HEri3iH TEOPHUSUIBIK Olmimai
KaJIBIITACTRIPY, HAHOKYPBUIBIMABI JKOHE HAHOONIIEM]II MaTepHajIapabl MaijaiaHy >KoHE aiy
ayMarblHIa  K00a-KOHCTPYKTOPJIBIK,  ©HJIPICTI-TEXHOJOTUAJBIK,  FBUIBIMU-3€pTT€Y  YIIIH
MarucTpaHTapAbl NaibIHAay OOJIBIN TaObLIIab.

IIonHin MiHaeTTEpi

[TonHIH MiHAETTEp] MBIHAIANA:

- HaHOMAaTepUAIIap KIACCU(PUKANUACHIH, HAHOONIIEMII KYPJBIMIBI, TEXHOJIOTHSIIAD KOHE
METAJJIBIK MaTepualiiap HAaHOKYPBUIBIMBIH, HAHOMATEPUAIIAP Typasbl FHUIBIMH JKETICTIKTEPI XKOHE
namMy OarbITTapBIH 3€PTTCY;

- HaHOMATepHAIAPAbIH  (U3MKA-XUMHUSUIBIK HETI31H 3epTTey, KOCBUTYBIH, KOPBITIAHBI,
METaJIBIH JKapThl HAHOOJIIIEM KYPBUIBIMBIH JKOHE OHBIH €pPEeKIICNIKTep Typalbl MaruCTPAHTTAPFa
yipery;

- HaHOMAaTepHanAapAblH (U3HKA-XUMUSIIBIK MiHE3[epiH Oaranay, HaHOMAaTepHAIIAP.IbIH
(dazaybIK KypaMblH JKOHE 3JIEMEHTTIH aHBIKTAY, OJIIIeM MIHE3JIepiH 3epTTey OOMBIHIIA KYpPacThIpa
oiny;

- HaHOMAaTepUaNIap KYPBUIBIMBIH 3epTTE€y OOMBIHINA MPAKTUKAIBIK YJTie MarucTpaHTTapra
yipeTy >KoHe oJap/Isl OHAIPICTE KOJIAaHy OaFbITHIH aHBIKTAY;

- OcCBbI MOH/II OKBIFaH KE31H/I€ MaruCTPaHT KeJecire MiHACTTi:

- HaHOMATepHalAap KYpPbUIBIMBI JKOHE TaOWFaTbl OOWBIHIIA HETI3r1 TEOPHSIIBIK MAIIMET
TypaJIbl,

- Op TYPJIi METANIBIK HAHOMATEpHUAIAAPAbI KOJIJaHy MEePCIIEKTHBACH )KOHE KYPaMbl TyPaIbl;

- HAaHOMaTepuaIAap IbIH (PU3HKA-MEXaHUKAJIBIK MIHE31H Oarajay >Kaubl,

- HAHOOJIIIeM/II MaTepUaIapabl alry JJIICI;

- HAHOOJIIIIeM/II MaTepuaAapIbIH KYPIBIMBIHBIH €PEKIIEIITT;

- HAHOOJIIIeM/II MiHE3/ll OJIIIeMIeP Il 3epTTEY SICI Typabl;

biny:

- HAaHOMaTepHuaiap KYPhUIBIMBIH 3€pTTey €Cce0iH IIbIFapy ®KoHe KYPacThIpy, TaHIAY;

- HAaHOMAaTepHUaJAapbIH OJIIIEMII MIHE3/IEPiH 3ePTTEY;

- HAaHO®JIIIEM/Ii 3aTTap IbIH (ha3aibIK KypaMbIH jKOHE 3JIEMEHTIH aHBIKTaY;

MIPAKTUKAJIBIK MAIIIbIK )KOHE MIHJICTIH ajy:

- ’)KaHa HAaHOMaTepHUaIAAPAbI, OJAP/IbIH KYPBUIBIMBIH TaFalbIHIAY )KOHE aHBIKTAY;

- OepinreH KypbUTBIMIIBI J)KaHA HaHOMAaTEepHAIIBI aly MaKCaThIMEH, HaHOMaTepHalaap KypaMmbl
MEH KYPBUIBIMBIH CaHABIK JKOHE camaiblK Oaranay oJICIH MEHrepy, MeTauTyprusjaa >KaHa
MaTepHaIap/Ibl OHJICY XKOHE Ty TEXHOJIOTUSCHIH JTalbIHIAY;

- Ka3ipri KOHCTPYKIHUSIIBIK JKOHE (DYHKIUSIBIK METAIBIK MaTepUaIiapabl 3epTTey ayaaHbIH/Ia
KOMIICHETTi 00Ty, aJIbIHFaH aKMapaTThl KOJIAAHY JKOHE Talaay;



AMpBIKIIA JepeKTeMeep
- ®uzuka I, 11
- Xumus

- Merannapabiy QU3MKaIBIK KYPHUTBIMBI )KOHE MeTanaap (pu3nuKachl.

Typakrbl 1epekTeMesep

Bepinren monai 3epaeney yIiH KeJeci MOHAEPAI MaruCTPIIiK JUCCePTALMSHBI OPBIHIAY YIIiH
MEHIrepy KakeT, KeJiecl MOlyJIbAepAl MEHIepy Ke3iHe KOJIaHbLIa Ibl:

- HaHO¥HTaKTapILI)I a1y TCXHOJIOTUACHI;

- KopeiTnanap sxoHe Metangapabl HAHOMOAN(UIKPIIAY JKOHE HAHOJIETIpIey;
- Hanoxyiieni 3epTTeyain Ka3ipri amicrepi.

IIoHHIH Ma3MyHBI

beniMHiH, (TaKbIPBITITHIH) aTaybl

CabaxrapIbIH TypJiepi OOMBIHIIIA EHOCK

CBHINBIMJIBIUIBIF bI, Car.

nopictep

[IpakTuka
JIBIK.Ca0

3eprxa-
HaJIBIK.ca0

OMOX

MOX

1. Kipicne napici. Kypc Ma3mMyHBbI sKoHe
ece0i.

2. Hanomartepuajaaapasbl ajay dici.

2.1. Hanobemmekrep xoHe
HaHOKYPBUTBIM/IBI MaTepuaiaap. B
kinaccuukanusuiapsl. Arperar ¢as
JKaraarbIHa OainanbeicTel OCTBaIbIACEHL.
Onmemaepi 60ibIHIIA KIaccu(PUKAUSIIAPHI.
Omnrey OoifpiHIIA KiIaccupuKausiapsl. I
KITACCU(PUKAIUACH. XUMUSIIBIK KYPaMBI
OOMBIHIIIA TIOTUMEPIIT EMEC
HaHoMaTepuanaapabl [ eiitep Herisri
KYPBUIBIM TYpiH, (hopma xoHe (pa3achiH
Oemnyi,

2.2 Hanomarepuannap: GyHKIIMOHAIBIBI,
MHTEJUIEKTYaJb/Ibl, HAHOOOEKTIIEepl, aTOM
TOOBIHBIH CHIeITU(DUKACHUACHIHAH TYPAThIH,
HAHOMETPIIIK ememai Mojekyaasl (100
HM. JICHiH).

3. Hano0eJ11eKTi KoHe HAaHOKYPBLIBIM/bI
MaTepuaNIapAbIH epeKine GU3NKAIbIK
JK9HE XUMHUSJIBIK KYPaMbl.

KypaMbIHbIH 06J11IeK o11IeMiHe
TIyeJIAIiri.

3.1. HanoneHreline MarHuTTi,
ANEKTPOCTATUKAIIBIK, SJIEKTPOITHAMUKAIIBIK
YKOHE TPAaBUTAIMSUIBIK OipIama posiHiH
OpeKeTi.

3.2 HaHooOBeKTUIepIiH PEKIle KYPhUIBIMEI,
OJIIIIEM IECTIKTI OJIAP/IBIH OJIIIEMIH KOHE
V3BIHJIBIK MIHE31H €CKEPTY.

4. Hanoeamemai MaTepuaJIIapbIH
KYPBUIBIMbI KPUCTANIBIK HAKTHI KJHE
KeMIILTiKCci3.




4.1 KypbUIbIMIBI dKOHE JICKTPOH/IBI
MarusuiblK canbl. Hanomatepuanaap
eJIIIEMiHE TOp Ke3EHIHE TAYeIILIIT1.

4.2 HanomatepuanaapAblH KPUCTAIIABIK
TOPBIHBIH aKayhl.

5. HanomartepuajgapabsiH ¢a3a apajbiK
npouecci ’dHe 0eTTik naiga 00Jybl.

5.1 Hanomatepuanmap Mop}oaoruscel,
OeTTIri, meKapackl.

5.2 DHeprusHbIH ycTi enemi. ['ud60c
MOTEHIMALHBIH YCTi.

6. HaHOKYpPBLIBIMIBI MATEPUAIAAPAbIH
(puzuKaA-XUMHUSJIBIK KAJbINTACTBIPY Heri3i

6.1 «TemeH-KOFapbD» MEXaHNU3M OOMBIHIIIA
HaHOKYPBUIBIM/IbI KAJIBIITACTBIPY.

6.2 BipTyKbIMAac YpBIK Taiiga O0TybIHBIH
TE€PMOINHAMUKAJIBIK ACTIEKTI.

6.3 «Korapbl-ToMeH» MeXaHU3M OOWBIHIIA
HaHOKYPBUIBIM/Ibl KQJIBIITACTHIPY.

7. Hanoxyiieae TepMOAUHAMUKAHBIH
naniga 6osybl. Hano:kyliene xaJjiran Teme-
TeHTiK.

7.1 HanoopTranbl KypaMHBIH
TEPMOJIMHAMHUKAJIBIK €PEKIIEITIT1.

7.2 HaHoOOBEKTLIIEp Maccachl KoHe OETTiK
ayJJaHbIHbIH apaKaThIHACHI.

7.3 HanomaTepuangapasiy epiTy
TEeMIIePaTyPACBHIHBIH ©3Tepici.

8. Hanoesmemai sxkyiiefieri KHHEeMaTHKA
npoueci.

8.1 OnmieMHeH XUMUSIIBIK KHHEMATUKA
napaMeTpJIepiHiH Toyenautiri. Peakmus
KBUTTAM/IBIFBI.

8.2 Kenemi xxone 6ettik nuddysus. berrix
HAHOOOJIIIEKTETT XUMUSUTBIK MTPOLIECTEPIIH
KMHETUKAJIBIK €PEKIIEIT1.

9. HanoOeJimeKTep/iH 3J1eKTPOH/IbI
KypbL1ysl. HanomaTepuaagapaa
3JIEKTPOH/IBI JKYylie acThl TOPTIiOi.

9.1 Hanokpucranasl xkaraaiaa skapTbliaan
OTKI3TILITII )KOHE METAJIT KYPBUIBIMBI
ayIaHBIHBIH epekiieniri. KBaHTTBIK OpHBI,
CBIMJIAp, HYKTEIEp.

9.2 Dddekrinep, HAHOOOBEKTUIEPAIH
OJIIEMAUTIK: A(EKTUIIK eJeMaepiMeH
KOHE OJIIIIeyJICPMEH IapTTAIIFaH.

KAJIIDBI:

30

15

45

45




MarucTpaHTTap OKbITYIIBIMEH 03iHAIK )KYMBICBIHBIH TAKBIPBINITAMAJIBIK KOCIAPbI

OMOX CabakTbIH CabakTbIH TancslpMaHbIH ¥ ChIHBUIATBIH
TaKbIPHIOBIHBIH aTaybl MaKcaThbl Typi Ma3MYHBI onebuer
1 2 3 4 5
Taxpipein 1. Taxpipemrap | Kondepenuus | @ymneputrep  xoHe | [1-6]
OynnepuTTep KoHE 6917@1?“13 q)ymzepeﬁnepz[i
byeperepi OLTIMIH TaralbIHIAY J)KOHE

TEPEHICTY KJIaCCU(PUKAIMSICHIH
O yHKIMOHAJIb/IbI 3epTTEy
TarabIHAAY.
Taxpippin 2. Taxpippinrap | CeMunap Honnik aymak TypiH | [1- 6]
JloHmik aymak Typi. OoipIHIIIA 3epTTey. Jonmik
OLTIMIH ayMaKTBIH
TEePEHICTY HaHOKYPBLITBIM/IBI
MaTepuaIapaaH
JKOHE Kai
YJIKSHIOH]IIK
aHaAOJITTap/IaH
aMbIPMAILBUIBIFBL.
Takpipsbin 3. Takpipeintap | Cemunap Hanomarepuangap [1- 4], [6]
Hanomarepuannap OobIHIIIA KYpaMblH  MaHBI3/bI
KYpaMblH  MaHbI3ABI | OLTIMIH OakpLIay QMiciHIH
OakpuIay 9Mici TEPEHIETY HETi31H 3epTTey
TaxpIpsin 4. Taxpipeinrap | JXKazbama Kartel neneneri | [1-11]
Kartsl JieHeieri | OoMbIHIIA JKYMBIC HaHOAMOP(THI
HaHOaMOP(THI OLTiMiH KYpacThIpy
KYpacTheIpy TEPEHIIETY KHHEMATHUKAChl  JKOHE
KUHEMATHKACHl JKOHE MEXaHHU3MI 3epTTey
MEXaHH3Mi
TakpIpbII 5. Takpipsinitap | [Ipesentranus | MoHabI-1ma3maibl [1-13]
HNonapI-nmia3Maist OOMBIHIIIA JKaOBIHIBI
JKaOBIHIBI OLTIMIH MaTepuaaap
Marepuasiaap TEPEHICTY KYPBUIBIMBIH 3€pTTEY.
KYPBLUIBIMBI JKaObIHCEI3
MaTepualapMeH
CaJIBICTBIPMAJIBI
Taaaay.
TakpIpbli 6 Taxpipeinrap | [lpesentanus | AMOpdThI- [1-13]
AMOpOTHI- OoibIHIIIA HAaHOKPHUCTAJbI
HAHOKPUCTAJIbI OLTIMIH MaTepUaIaapabIH
MaTepuaiIapIbH TEPEHICTY neOpMaIUsITBIK,
nedopMaIusIIbIK TOpTiOiHIH
TOpTiOI MiHE3IEMECI. Ocsl
MaTepUaIaapabIH

IUTACTUKAJIBIK aFbIHBIH
3eprTey.

MOK apnanran 6aKkbliIay KYMbICTAPIHBIH TAKBIPINTAPBI

1 CyOynbTpaa3aoHIiK KYpbUIBIM/IBI JKOHE HAHOKYPBUIBIM/IBI MaTepUaiapbsl aHbIKTaJFaHHAH
KeHiHT1 JaibIHIay S/ICiH 3epTTeY YIIiH JKEKEe TarchlpMa




2 Hanoamop¢Thl MaTepranaap KYpPbUIBIMBIH 3€PTTEY YLIIH XKEKe TarchlpMa.

IIoH OoiibIHIIA TanICHIPMAIAPABLI OPBIHAAY KIHE TANCBIPY KecTeci

bakpuiay TanchipmarbiH ¥ CBIHBLIATHI Operrnany bakputay | Tamceipy bamnna
Typi MaKcaThl MCH i oneGHeT Y3aKTBUIbIF Typi Mepsini p
Ma3MYHBI bl
Ne 1 | IIpakTuKaIbIK [1], [2], [3], | | caFraT Apanbik 7-1i 15
JKazbama MAIlIbIKTaHY X oH | [5], anra
AKYMBIC e TeopusIbIK | Jlopic
olTiMIip i KOHCITEKTI
OCeKITY.
(Taxpipeinl | TeopusubIK [1], [2], [4], | 7 aniTa AFpIMIarel | 7-1mi 15
) MOX | 6imimai Texcepy | [5], [7] anTa
OoMBIHITIA
ecern
Ne 2 | IlpakTuKaIbIK [1], [2], [6], 1 carar ApanbIig 14-mmi 15
Kazbama MaIbIKTaHyXaH | Jlapic anTa
KYMBIC e TEOPHSUIBIK, | KOHCIIEKTI
oimiMaipai
OeKiry.
(Taxpipbin | TeopHsuIbIK [1], [2], [4], | 7 anta Arpivaarer | 14-mmi 15
2) ourimai rexcepy | [S], [7] arra
MOX
OOMBIHITIA
ecern
Emruxaun ITon Herisri xone | 2 carar Kopwiteiag | Ceccus 40
MaTEpHUATBIHBIH | KOCBIMIIA BI KE3eHIH/
MEHTrepiTy oneOueTTiH e
JIEHreiH SKaJIIIBI Ti31M1
TEKCEpYy
Kopsitbiag 100
bl
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