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BIJIIM BEPY BAFJIAPJIAMACEI LA
OBPA30BATEJIbHASI TIPOTPAMMA
EDUCATION PROGRAM

barnapiama nenreiii/Yposens nporpammbl/ Program Level: Jlokropautypa / JloktropanTypa / PhD program

Kaapaapabl nalibinaay 6aFbIThbIHBIH aTaybl JK9HE KObI: 8D071 — MukeHep xoHe HHKEHEPIIK ic
Koa m nranMeHOBaHHe HANIPABJICHHS MOATOTOBKH KaJAPOB: 8D071 - UHxeHepHs W HHXKEHEPHOE IE/0
Code and names of areas of personnel training: 8D071 — Engineering and engineering

8D07140 - HanoMaTepHanap KoHe HAHOTEXHOJIOTHSIIAD
(BiniM 6epy GarapnaMachiHBIH aTaybl %3HE KOJIbI)

8D07140 — HanoMaTepHalibl H HAHOTEXHOJIOTHH
(Kon u nameHoBaHKe 06Gpa3oBaTebHOM NMPOrpaMMeI)

8D07140 - Nanomaterials and nanotechnologies

(Code and name of education programme)

2022 xp1rbl Kabbnaay/ lpuem 2022 rona/ Admission 2022
OKpBITYIBIH THOTIK Mep3iMi: 3 Kbl

Tunuyneii cpok obydyenus: 3 roga
Standard period of study: 3 year

binikTinik nenreiii / Yposens kpanudpuxaunu / Qualification level: 8 YBIII, 8 EBILI/ 8 HPK, 8 EPK / 8 NQF, 8 EQF
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I3IPJIET'EH / PASPABOTAHA / DESIGNED
AxaneMusUIbIK, KOMHATET/ AKanemudeckuM koMHTeToM/ Academic Committee

KaGnpaxumora I".J1. L 2.03. 22 Kymanunos K. A £ O3 22
(ATbi-xkeni/@HUO/Name) (noAnHCH/KoNbl/signature) (mara/kyni/date) (Atsi-xeni/@HO/Name) b/KONBI/Signature) (mara/kyni/date)
VceHoB A. v Z.or.22 Abyora @.Y. . IT. L2
(Arsi-xeni/GHO/Name) gﬂﬂ?ém./mnulsignamre) (nara/kyni/date) (Atbi-xeni/GHO/Name) A(adra/kyni/date) -

3noposernr M.B.

Kympic Oepyui / Iupektop Acranunckoro ¢punuana PI'TI na [TXB

PaGoroaarens / Employer: WHCTHTYTA syiepHOit hH3uKH
(ATtbl-keHi/@HO/Name)

Myxkyesa M.K. WJ/L 7

/ 1t
Hupextop ornenenus PITI HALL PK potack kot sigpics)

(ATbi-keHi/OHUO/Name)

Binim amyme! / O0yuyaromuiics/ Student: CaranoBa b. JHH-11 %_Z/" e
(Atsi-xeni/(UO/Name) i

(rpynna) (noanucs/konsi/signature)

5 @5, 29

(nara/kywi/date)

KAPACTBIPBLIIABI / PACCMOTPEHA / CONSIDERED
AxaneMHsITBIK KeHec oThIpbickiHAa/ Ha 3acenanum AkafieMH4ecKoro coBeta / At the meeting of the Academic Council
Kyui/ nata/ date /. &% 20A42_ xarrama/npotokon /Record Ne £

BEB capanramanay cekuuschbiHbIH Teparachkl / [Ipeacenarens cekuuu | 9KCIIEPTH3bI OH /Chairman of the Expertise Section of Educational Programs
Kamxein6aii B.5. ————— L8 Rigo

(Atsi-xeni/OHO/Name) (moanHCh/KONbI/Signature) (mara/xyni/date)

KEJICLIIAL/ COTJIACOBAHA / AGREED

2>
dakynbrer nekaHbl / [lexan ¢axkynbrera / Dean of Faculty Hypmonaun E.E. e, o3 2=
(ATbi-keni/GHO/Name) (mo, bi/signature) (nara/xyni/date)

YCBIHBLLJIbI / PEKOMEHJJOBAHA / RECOMMENDED

AkaneMHUsIIBIK KeHec OTHIpbICHIHAA / Ha 3aceqaHuM AkageMuueckoro copera / at the meeting of the Academic Council

Kyni/ nata/ date 0% &4 20442 xarrama/ nporokon / Record Ne 5=

Backapma mynieci — AKaeMHUSsUIBIK Macelenep OOHBIHIIA IPOPEKTOP p / Unen npasienus — [Ipopektop mo akageMudeckum BompocaM / Member of the
Management Board — Vice—R%(EéizElemic Affairs

) 2 7
Onrap6aes E.A. (B O ZE LD
(ATei-keni/@HO/Name) (noarmce/komnk/signature) (nara/kyni/date)
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Binim Gepy 6arnapaamachinbin nacnoprel/ Ilacnopr o6pasosaresbnoii nporpammst / The

Passport of Education Program

Konnany canacsl
‘O0nacTs NpUMEHEHHUS
Application area

Binim Oarpapnamackl FBUIBIMH-3€PTTEY HHCTHTYTBIHJAA KOHE FEHUIBIMH
OpTaIBIKTapAa, YKOFaphl 0Ky OPBIHIAphl MEH KCINOPBIHIAPEIHEIH FEUIBIMHE-
3epTTey  3epTXaHajapel ~MeH OiriMm  Gepy  yHeIMIapel  yuliH
«Hanomartepuanap koHe HaHOTEXHOJIOTHsIap» MaMaHABIFBIH JaibIHAaYFa
apHaIIFaH.

O6pazoBaTenpHas MporpaMma IpefHa3sHadyeHa Ui MOJArOTOBKH IO
cnenuansHoCTH «HaHoMarepraisl ¥ HaHOTEXHOJOTHHY IS OpraHM3alluH
o0pa3oBaHMs ¥ HAyYHO-HUCCIIENOBATEIbCKUX HHCTHTYTOB, Hay4YHBIX
IIEHTPOB, HAY4HO-HCCIEeI0BATENLCKUX 1ab0opaTopuil By30B H IPEIIPUATHHA.

The educational program is designed to prepare on the specialty
"Nanomaterials and nanotechnologies" for the organization of education
and research institutes, research centers, research laboratories of universities
and enterprises.

Binim Bepy

Gariap/iaMachiHbIH - KOJBI

MEH araybl
Kon wu mHauMeHoBaHue
~00pa3oBaTenbHOM .

IPOrpaMMBl The code and
name  of cd_ucatlon
program o

8D07140 - HanomaTepraninap KoHE HAHOTEXHOJIOTHsIap
8D07140 — HaHomaTepHraibl H HAHOTEXHOJIOTHH
8D07140 - Nanomaterials and nanotechnologies

HOpMaTI/IBTIK-K,Y_KBIKrBIK
KaMTBUTYBl :
HopmartusHo- npaBOBoe
obecrnieueHHE -
The regulatory and legal
-support

| MamanasIk Oo#bIHIIA MOTYIbIIK OiniM Oepy Oarnapinamacel Kaszaxkcran

Pecny6aukacer Ykimerinin 23.08.2012 x. Ne1080 kaynsickiMeH GekiTinreH
XKoraps! 0Ky opHBIHAH KeifiHri OUTiM OepyaiH MEeMICKeTTIK XKallbFa

| MinmerTi cTranmapteiHa (Maructparypa) xoHe Kasakcran

Pecry6MKachIHBIH O11iM XKoHe FRUIBIM MHHUCTPIHIH 16.08.2013 x. No343
Oy#pBIFEIMEH OEKITINTEeH THITIK OKY JKOCHapblHa COHKEC KypacThIPhUIFaH
(Kocemmmma Ne251).

Kasakcran Pecniybnukaceisig «binim Typansn 3aHbl 2007 xKeUiasH 27
mriiaeneri Ne 319-111 (28.12.2017 xbLnra e3repTyiep MEH

| TONBIKTBIpYIapMEH).

Binim Gepy Garmapiaamanapbl, OHBIH illiHE SKCIIEPUMEHTTIK XKIHE
HMHHOBAMAIKIK OiiM Gepy GarzapraManapsiH jKacay JKeHiHe dlicTeMENIK
nyckaynsikrap. EYY, 2018.

MonynbHas oOpa3oBarelbHas IporpaMma CIeldalbHOCTH COCTaBlIeHa B
COOTBETCTBHH ¢ ['ocymapcTBeHHBIM 0011e0013aTeIbHBIM CTAHIAPTOM
nocjeBy30BcKoro obpasoanus (Marucrparypa) yTBEPKICHHOIO
nocranosienreM [Ipasutenscrea pecnyOnuku Kazaxcran ot 23.08.2012 .
Nel1080 1 THIOBBIM YUeOHBIM IIJTAHOM, YTBEPHKIAEHHOTO IIPHKA30M
MHHHCTpa o0pazoBanus u Hayku PecryOmuku Kasaxcran ot 16.08.2013
r.Ne343 (Ilpunoxenue No251).

3akon PecniyGnukn Kazaxcran «O6 obpasopanuun» ot 27 urons 2007 roxa
Ne 319-11I (¢ H3MEHEHHAMH ¥ JOMOJHEHHSMHE IO cocTossHHIO Ha 28.12.2017
rosa).

MeTonuyeckre peKOMeHIaluH 1Mo pa3paboTke 00pa3oBaTeNbHBIX
IporpaMM, B TOM YHCJIE KCIIEPUMEHTAIBbHBIX M HHHOBAIIHOHHBIX
obpazosarenpHbIx nporpamMm. EHY, 2018.
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Modular education program for specialty is prepared in accordance with the
State Compulsory Standard for post-graduate education (Master's Program)
approved by the Government of the Republic of Kazakhstan dated 23
August 2012 Ne1080 and the state education plan approved by the Minister
of Education and Science of the Republic of Kazakhstan dated 16 August
2013 Ne343 (Annex Ne 251).

The Law of the Republic of Kazakhstan "On Education” dated 27 July 2007
Ne 319-I1I (with amendments and additions as of December 28, 2017).
Methodical recommendations for the development of educational programs,
including experimental and innovative educational programs. ENU, 2018.

Biaim Gepy 6araapajaMachl ascbIHAA JaibIHAAY Geitininin kapracel / Kapra npoduas
NOJATOTOBKH B PAMKAaX 00pa30BaTe/ibHOM MPOrpaMMel / Profile map of education program

BB Maxcarsl FLUIBIMH  JKOHE  FBUIBIM-KOFAMHBIH, OutiM  OepyliH, FBUIBIMHBIH,

Lens OI1 KoCIIIOPBIHAP/BIH  JKETUIIPYy MOCENeNepiH  menryre KaOierTi XKoHe

Objective of EP 3aMaHayM FHUIBIMHBIH jKaHa OarbITTapbiH/la alIBIHFBI KaTapiibl 3€pTICY
azicTepiH MEHrepreH kaHa (opMalsiarkl Mearorukabik Xorapel OLmiKTI
KazapJap/ibl Aaspiay.
[Toaroroska Hay4HBIX " HayKa-IeJaroru4ecKux BBICOKO-
KBATMGMIMPOBAHHBIX KAZpOB HOBOH (OpMammy, CHOCOOHBIX pemarh
mpoGJieMbl  COBEpIIEHCTBOBaHMA — oOmecTea, —0OpasoBamus, —HayKH,
NpEANpPUATHII M BIAJCIONIMX NEPEAOBHIMH METOJAMH HCCICNOBAHHMA B
HOBBIX HANPABJICHHSX COBPEMEHHOH HAYKH.
Training of scientific and pedagogical staff of the new formation, capable of
solving problems of society improvement, education, science, enterprises
and possessing new directions of modern research in new directions of
science.

Binim Gepy | binim Gepy Garmapnamacel OimiM  Oepy yAepiciH JKy3ere achIpyAbIH

OarapiamMachIHBIH MaKcaTTaphblH, HOTHIKEJIEPIH, Ma3MYHBIH, LIapTTapsl MEH

TYKBIPBIM/IAMAChI TEXHONOTHSIAPBIH, OCHl CAlaJarbl TYJEKTEPAiH MaHBIHIBIK CarachlH

Konuenuus Garanay/bl PEeTTEHl JKOHE ThIHAAyLIbUIApFa apHAIFaH OKBITY CalachiH

00pazoBare/ibHOM KAMTaMachl3 eTeTiH MaTepualiapAbl JkoHEe THiCTi  OimiM Oepy

IPOrpaMMEI TeXHOJOTHSAJIAPBIH €HI13y 1l KAMTH/IBL.

The concept of education

program O6pasopatenpHas MpOrpaMMa pPErJIAMEHTHPYET —UelH,  pe3yJbTathl,

colepikaHue, YCJIOBHS H TEXHOJOTHH peanu3aliy 00pa3oBaTeabHOrO
mpolecca, OLEHKY KauecTBa MONTOTOBKH BBIMYCKHHKA IO JAHHOMY
HAIIpaBJIeHHI0  NOArOTOBKM M BKJIOYAacT B cebs  MaTepHabl,
oBecIIeyHBAIONIME KAayecTBO MOATOTOBKH OOYYalOIIMXCS M pealH3alio
COOTBETCTBYIOLIEH 00pa3oBaTeIbHON TEXHOIOTHH.

The education program regulates goals, results, content, conditions and
technologies for the implementation of the educational process, assessment
of the quality of the graduate’s training in this area of training, and includes
materials that ensure the quality of training for students and implementation
of appropriate educational technology.

Tyaexrin 6inikrizik cunarramacs/KsaangukannoHaas XapaKkTepicTHKA BLINYCKHAKA /

Graduate Qualification Characteristics

Bepinerin Jopexe:
IIpucysiiaeMas  CTENCHb:

Binim Gepy 6armapnamackl 8D07140 - « Hanomarepuaniap xoHe
HAHOTEXHOJIOrHsUIapy GoiibHia gunocodus gokTopsl (PhD)
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Awarded degree: Jloxtop dunocoduu PhD o obpasosarensHoii mporpamme 8D07140 —
«HanomMaTepuaasl 1 HAaHOTEXHOJIOTHH»
Physic in Doctor of philosophy (PhD) name of education program 8D07140
- «Nanomaterials and nanotechnologies »
MamaHHBIH JKorapsl OKy OpBIHAApbl, KOJUIEIKIEP MEH TMMHa3Wsiapia OKBITYIIBI
naya3bIMAADBIHGIH Ti3iMi | FBUIBIMH-3€pTTeY HHCTHTYTTAPbIHBIH  FHUIBIMH KBI3METKEpPi, FBUIBIMH-
Ilepeuens  JODKHOCTEH | OHMIPICTIK MeKeMelep KbI3METKEpJIEpl; JKEPriliKTI KoHE aiMaKThIK
CreIHaIHCTa aKiMminikTepaeri 6enimMaep KbI3METKepJIEpi; FBUIBIMH-3EPTTEY, OH/IIPICTIK,
List of a specialist’s | capanTayIbUIBIK MeKeMeiepi XKaHe T.0. FHUIBIMH KBI3METKepJiepi, HHXKHHED.
positions

[Ipenonasatens BY3a, kojule/mked, TMMHa3sHH, COTPYIHHK Hay4HO-
HCCIIEIOBATEILCKAX ~ HMHCTHTYTOB, HAay4HbIH  COTPYAHHK  HAay4HO-
IPOM3BO/ICTBEHHBIX  YUPEXKJEHHH; PYKOBOJMTENb HAYYHOH IpyIIIbI
HAay4YHO-HCCJIEI0BATENBCKHX, ITPOM3BOJCTBEHHbIX, aJMHHHCTPaTHBHBIX,
3KCIEPTHBIX YYPEKICHHH, HHKHHED H T.J.

Lecturer at universities, colleges, gymnasiums, employee of research
institutes, researcher of research and production institutions; head of a
scientific group of research, production, administrative, expert institutions,
Engineer etc.

‘Kacibu KpI3MeT canacsl
O6nacts
npodeccHOHATBHON
NeATeIbHOCTH

The area of professional
activity

FBUIBIMH-3€pTT€Y MHCTHUTYTTaphl, FBUIBIMH OPTAJIBIKTap, FHUIBIMH-3€PTTEY
3epTXaHaNaphl, KYpacThlpy XoHe KoOanmelk Gropomap, Qupmanap XKoHe
KOMIAHHMSUIAP; JKOFaphl OKY OpBIHZApbl, MeMJEKeTTiK OiliM Mekemenepi
JoHe OLTIM yHBIMIAphl, COHAl-aK MeMJICKeTTiK emec Gimim yiBIMIaphL;
MHHHCTPIIIKTEp, Geifinre coiikec MEMJIEKETTIK GacKapy yHbIMAApBI.

Hay4Ho-ucclieZIoBareibCKue OpraHu3alliy, Hay4Hble LEHTpPBL, Hay4HO-
HCCIe0BaTeIIbCKHE JTab0paTOpHH, KOHCTPYKTOPCKHE M IIPOEKTHBIE Oropo,
duUpMBI ¥ KOMIIAHHH; BbICIIHE y4eOHBIE 3aBE/ICHHS, IOCYJIapCTBEHHbIC
yupexeHuss o0pa3oBaHMs H IpeanpuaTHs 00pa3soBaHHA, a TaKKe
HErocy/lapCTBEHHbIE OpraHW3alMH 00pa3OBaHHA; MHHHCTEPCTBA, OpPraHbl
roCy/JIapCTBEHHOTO YIIPABJICHHS COOTBETCTBYIOIIETO HPOHIIS.

Research organizations, research centers, research laboratories, design and
design offices, firms and companies; higher educational institutions, state
educational institutions and educational enterprises, as well as non-
governmental educational organizations; ministries, public authorities of the
appropriate profile.

Kacibu kpi3smeT 00beKTic
OOBeKT
npodeccHOHANBHOM
JEATEILHOCTH

The object of professional
activity :

YKorapsl OKy OpBIH/AphI, FEUIBIMH —3€PTTeYy HHCTHTYTTaphl MEH
OpTaJIBIKTAPhI; FHUIBIMH-OH/IIPICTIK, NEarorukanisik, backapy-
VHBIMIACTHIPY IIBUIBIK, KbI3METTIiK- 3KCILTyaTallMsUIBIK KICIMOPBIHAP.

O6bexktaMi Tpod)eCCHOHATIBHOH JEATENIBHOCTH BBITYCKHHKA SBJISIOTCS:
BY3bl, Hay4YHO-HCCIIEOBATENbCKHE HWHCTHTYTBI M LCHTPBI, Hay4HO-
IPOHM3BOJICTBEHHBIE M  IEJarorudeckas [EHTPBl;  OPraHH3alHOHHO-
ynpaBlieHYeCKHe B CePBHCHO-IKCILTyaTallHOHHBIES IIPETIPHATHSL.

The objects of the graduate’s professional activity are: universities, research
institutes and centers, research and production agencies, teaching in the
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field of physics.

Kacion KbI3MeT
$yHKIHAIAPBI MeH
TYpJiepi

OyHKIHH H BH/IbI
npodeccHOHAILHOI
JAeATeTbHOCTH

Functions of professional
activity

3eprTey i Ky3ere achIpybl; OH1IpiCKe FHUILIMH 3epTTeyNepin
HOTHIKENIePiH €HTi3y/1i; TAHIIFaH FRUIBIMH OarbIThIHA Kapai aknapaTThIK
KEHIiCTIKTE i3/1ey KYMBICTapbiH YHBIMAACTBIPYIbI; TIDHAEP/I OKBITY IbI
)Yy3ere achlpajisl.

BeIMOJIHAET Hay4Hble HCCIENOBaHHsA; BHEIPSET Ppe3y/lbTaTbl Hay4HbIX
WcclieOBaHMH B 00OpasoBaTeNbHBIM  NpOIlECC M NPOH3BOICTBO,
OpraHH30BbIBAET HH(OPMALHOHHO-TIOMCKOBYIO DPaboTy MO BbIOpaHHOMY
HAyJHOMY HAIIPABICHHIO; OCYLIECTBIAET [IPENOoIaBaHHe JHUCIUILIAH.

Performs research; introduces results of scientific research into production;
organizes information retrieval work in a selected scientific area; teaching
disciplines.
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2 Kyssiperrinik/oefiin kapracsl/Kapra/mpodguas koMnereHumii

Kaanel Kacion Ky3biperTiiik/
Oo6menpodeccHoHANbHbIE KOMIIETEHIHH
(OIIK) /

General professional competences (GPC)

OxpITy HaTHxkenepi (OIIK mommepi)/
PesyabTarsl 00ydenns (exuaunbsiOIIK)
/

The result of training (GPC units) -

OKBITY HOTH:KECIH KAJILINTACTHIPATHIH
(Ky3bIpeTTiNik MeImepi) manaep araybl/
HaumMenoBanne JHCHHIINH, GOpPMHPYIOIHX

pe3yJIbTaThbl 00y4eHns (eIHHULbI KOMIIeTeHIHii)/

The name of courses that form the results of
training (units of competences)

KKKa HanoxypsuisiMaap/s!
3aMaHayH d/IiCTEPIH TEPEeH 3epTTey.
OIIK, VYriny0OneHHoe M3y4YeHHE COBPEMEHHBIX

3epTTey i

METOJIOB UCCIIEOBAHUSA HAHOCTPYKTYP.
GPCa In-depth study of modern methods for
the study of nanostructures.

OH: DOxcnepuMeHTTEp MEH  FBUIBIMH
Makajajgap kasy YIIiH MarepHaliapisl,
FBUIBIMH KoH(pepeHHusIap MEH

pedeparrapisl TaHuay MYMKIHIITI.

PO1 CnocoOHocTh BBIOMpPaTh MarepHallbl,
HayyHble KOH(EpPEHIIMH M TE3HUCBHl s
IIPOBEJCHUS JKCIEPHMEHTOB W HallHCaHUEe
HAy4HBI CTaTbei.

RT, Ability to select materials, scientific

conferences and abstracts for experiments
and writing scientific articles.

AxaneMHsIBIK XKa30a
AxaneMHyecKoe THChMO
Academic writing

KKKp HanorexHomorus caiachIHAArbl O1TIM
MEH TYCIHIKTEpi, OCHl cajaJlaFrbl aJILIHFEI
KarapJisl O11iM 3JIeMEHTTEepiH Koca Kepcete 01ty

Kabineri;  3eprrey  KOHE  IPAKTHKAIBIK
MIHZETTepAl  Imemy npomecinae  Oimimai
KOJIJaHy¥a 93ipJIiri.

OIIK; CrocoOHOCT JEMOHCTPHPOBATH 3HAHUSA

M NOHMMaHue B O0NAcTH HAHOTEXHOJOTHH,
BKJIIOYAs 3JEMEHTHl Hauboyiee IepenoBBIX
3HAHHUH B 3TO# 00JaCTH; TOTOBHOCTH IIPUMEHSTh
3HAHUSA B nporuecce peLeHus
HCCIIeIOBATENbCKHAX U IPAKTHYECKUX 3a1ad.

GPCs The ability to demonstrate knowledge
and understanding in the field of

OH, Kasipri FBEUIBIMH KETiCTIKTEp/i CHIHH

Tajjayra XkoHe Oaranayra, 3eprTey KoHe
NPaKTHKAJIBIK MIHIETTEPMl, OHBIH ILIIHIE
MOHAPAJBIK cajajiap/ia Iemy Ke3iHae kKaHa
UjesIappl reHepanusiayra Kabiierri.

PO2 CriocofGeH K KpHTHYECKOMY aHAJH3y H
OIICHKE COBPEMEHHBIX HayYHBIX
JOCTHIKEHUH, TeHEPUPOBAHHIO HOBBIX HACH
IpH pEIIeHWH HMCCIeNOBATENbCKHX |
IPaKTHYECKHX 3a7a4, B TOM 4YHCIIE B
MEXIUCITUIUTHHAPHBIX 00JIacTAX.

RT, Able to critically analyze and evaluate

modern scientific achievements, to generate
new ideas in solving research and practical

FeuieiMu 3eprrey aictepi
Merobl HayyHBIX HCCIIENOBAHUMN
Science research methods
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nanotechnology, including elements of the most
advanced knowledge in this field; readiness to
apply knowledge in the process of solving
research and practical problems.

problems, including in

areas.

interdisciplinary

Kaciou Ky3biperTiik/
Ipodeccuonanbubie komnerenunn (1K) /
Professional Competences (PC)

OxpiTy HaTHakenepi (ITK menmepi)/
PesyabTaThl 06y4yeHus (€ IHHHIbI
IK) /

The result of training (PC units)

OKBITY HITHKECIH KAJIBINTACTHIPATBIH
(Ky3bIpeTTUTiK MoImepi) maHaep aTaybi/
HaumeHnoBanue JUCUMILIAH, GOPMHPYHOIHX
pesyabTaThl 00yueHust (eXMHHIBI KOMIIeTeHImii)/
The name of courses that form the results of
training (units of competences)

KKa  Oprypmi ipreni some xonmauGasi
MiHIeTTep/l ey Kesinae (U3HKaHBIH ipreii
aJlicTepiH KoJJaHy JKOHE aJIBIHFaH HOTHIKeIep/i
NpakTHKaja  KONJaHy,  COHJai-ak  JKaHa
MiHJETTEpPJl KOK YIIIH FBUIBIMH aKIaparTsl
Tanjay; KaraH HETI3JeNreH  TYXKBIPbIMIAp
TypiHJe ©3iHIH JKaHa FBUIBIMH HOTHXKEJIEPIH
YCHIHY YILIH aKaJeMHsUIbIK Kasy JarJblIapbiH
KONJaHy; HAHOTEXHOJOTHsUIapia TAkKipuOeniK
HEMeCEe TeOPHSUIIBIK d/IiCTep/l KOJIaHy.

IIK, Tlpumenenue ¢yHIaMEHTAIBHBIX METO/IOB

bu3HKH pH peLieHuH pa3IMYHbIX
(GyHIaMeHTaNbHBIX M INPHKJIAMHBIX 3a/a4 H
NpUMEHEHHe MONYYEHHBIX py3yJbTaToB Ha
MpaKTHKe, 4@  TaKkkKe  aHali3  Hay4HOH
uHGoOpManMu JUIS TIOCTAHOBKH HOBBIX 3a71ad;
[IPUMEHEHHE HaBBIKOB aKaJeMHYECKOro MHChMa
JUIS  Tpe/ICTaBlIeHHs  COOCTBEHHBIX  HOBBIX
HAyYHBIX  pe3yJbTaTOB B  BHAE  CTPOro
000CHOBaHHEIX  yTBepkaAeHHH; [IpuMeHeHue
9KCIEPUMEHTAIBHBIX WA TEOPETHYECKHX

OH; Oprypii MaKcaTTarbl
(GYHKIIMOHAIBIK Marepuaap/bl
(ceHCOpJIBIK MaTepHajiap, SHEpreTHKa
KOHe  DJIEKTpPOTeXHHWKara  apHalFaH
MaTtepualjiap, ONTHKAIbIK Marepuaniap
kOHE  JKAapblK  TEXHUKAcel  YIIIH
MarepHanap) KemeHai (U3HKa-XUMHUs-
MEXaHHMKAJIBIK 3€pTTey/ll JKoclapjayra
XKOHE XKy3ere acslpyra KabieTTi.

POs3 Cnocoben
OCYLIECTBIIAITE  KOMILIEKCHBIE  (hpU3HKO-
XHMHKO-MEXaHHYECKHE HCCIIE0BAHHMS
(GYHKIHOHATBHBIX MAaTEPHAJIOB Pa3IHYHOrO
Ha3HayeHHs  (CEHCOpPHBIE  MaTepHalbl,
MaTepHaIb IS SHEPreTHKH H
3IEKTPOTEXHUKH, ONITHYECKHE MaTepHalbl H
MaTepHallbl JUIS CBETOTEXHUKH.

IJIaHUPOBATh H

RT; Able to plan and implement complex
physical, chemical and mechanical studies
of functional materials for various purposes
(sensor materials, materials for power

AKTyasnbHBIe TPOOIeMbl HAHOTEXHOJIOTHI
HaHOTeXHONOTHAHBIH ©3€KTi Macesenepi

Current problems of nanotechnology
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METOOOB B HAHOTECXHOJIOTHAX.

PCa The application of fundamental methods of
physics in solving various fundamental and
applied problems and the application of the
results obtained in practice, as well as the analysis
of scientific information for the formulation of
new problems; the use of academic writing skills
to present their own new scientific results in the

form of rigorous statements; The use of
experimental or theoretical methods in
nanotechnology.

engineering and electrical engineering,
optical materials and materials for lighting
engineering.

OHs Kasipri 3aMaHFBl  ©HEPKACINTIH
TaanTaphbiH eckepe OTBIPHII,
(yHKIHOHAIABIK MaTepHaIJapsl alyIbIH
’KoHE ~ olapiaH  JkaHa  OyibIMaapasbl
OHJIIPYH TEXHOJOTHSUIBIK IPOLECTEPiH
TEOPHSUITBIK Herizzueyre KOHE
OHTaMIaHABIpYFa KaOiIeTTiIiri.

PO« Crocoben TEOPETHYECKH
000CHOBEIBATh % ONITUMH3HUPOBATH
TEXHOJOTHYECKHE MPOLECChl IOTyYeHHs
(YHKIHOHATBHBIX MaTepHalOB %}
IIPOM3BOJCTBA M3 HUX HOBBIX H3JEIHH C
y4eTOM TpeboBaHMH COBpPEMEHHOHI
[IPOMBIILIEHHOCTH.

RT, Able to theoretically justify and

optimize the technological processes of
obtaining functional materials and the
production of new products from them,
taking into account the requirements of
modern industry.

[KarTe! IeHeHIH KBaHTTHIK (PHU3MKachl
KeanroBast pusuka TBEpIOro Tena
Quantum Solid State Physics

OHs byitemMasl naiianady IuapTTapbiHa
coiikec ()YHKIMOHAIIBIK CHIIaTTaMalapIbly
Genrimi  MoHmepiHe  akayanm  OepeTiH
MarepHalIapasl TaHJayAabl JKy3ere achlpyra
KadinerTi.

POs CnocobeH ocylecTBIATh BBIOOP
MaTEpPHAJIOB, OTBEYAIOIIHUX OIpeAeNeHHBIM
3HAYCHUSIM GYHKIMOHAIBHBIX

HauoKypBUIBIMAAP/IBI 3epTTEY dIicTepi
MeTobI HCClIeqOBaHHsI HAHOCTPYKTYP
Methods for the study of nanostructures
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XapaKTePHUCTHK COTJIaCHO YCIIOBHSM
IKCILTyaTallMy M3/IEITHH.

RTs Able to select materials that meet
certain values of functional characteristics
according to the conditions of use of
products.

OH; OmicTeMemiK HE IeNaroruKaiblK

FRUIBIM/IBI  KOJIJIAHY apKBUIBI JOKTOPJIBIK
JIMCCEPTALS asChIH/A 3ePTTEY KYPrisy.

PO¢ IIpoBoaMTE HaydyHBIC HCCIIEIOBAHUS B
paMKax JIOKTOPCKOH JHCCEpTAllid IyTeM
IIPUMEHEHHA METOIOJIOTHH 7}
I[1eIarOTHYeCKOil HayKH.

RT, Conduct research in the framework of

his doctoral thesis through the application
of methodology and pedagogical science.

1)3eprrey Taxipudeci

HccnenoBaresnbekas TpaKTHKA

Research practice

2) IlearorukasnbIK IpaKTHKa

ITeparoruyeckas mpakTuKa

Teaching practice

3) JIOKTOpaHTTHIH FBUIBIMH 3€PTTEY KYMBICHI
Hayuno-uccienoBarenbekas paboTa IOKTOpaHTa
Scientific-research work of PhD students

OH, OysKIMOHANIBIK MaTepHAIIAPIBIH
KacHeTTepin OoJpkay JKoHE Tanjay YIIiH
KOMIIBIOTEPIIK ~ MOZENBJCY  OMiCTepiH
KOJIJaHyFa KabineTTi.

PO7 CrocobeH  NPUMEHATH  METOMBI
KOMIIBIOTEPHOTO  MOJEJMPOBaHHMs Ul
NPOrHO3MPOBAHHS ¥  aHANM3a CBOHCTB
(yHKIHOHAIBHBIX MATEPHUAIIOB.

RT, Able to apply computer modeling

techniques to predict and analyze the
properties of functional materials.

1) Ksasukpucrangap ¢pusukacsl
dusuka KBa3UKpHCTAIUIOB
Quasicrystal physics

2) OcHOBBI paJiMallMOHHOIO MaTEPHAIIOBEICHUS U
HOHHOU MOJM()HKAIME HAHOCTPYKTYP
Pajuanusuiblk  MarepuaiTaHy Herizaepl JKOHE
HAaHOKYPHUIGIMIAPABIH HOHIBIK MO DHKAIHSICEL

Fundamentals of radiation materials science and
ionic modification of nanostructures

OH; JlokTopaHTTapra TEOPHSUIBIK JKOHE

1)3eprrey Toxipubeci
HcenenoBarenbekas PaKTHKA
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omicremenik Oimimuepin mpakTHkama e3| Research practice
OeTiHIIE CBIHAKTAH OTKi3yre MYMKIHIIK
Gepeni.

POs [To3Bonsier JOKTOpaHTaM
CaMOCTOSTEJIbHO anpoOUpOBaTh MOIyYEHHE
TEOPETHYECKHE M METOJMYECKHE 3HAHUA Ha
NpaKTHKE.

RT, Allows doctoral students to

indepentently tect their theoretical and
methodological knowledge in practice.
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3 Binim Gepy 6arnapaamaceinbIH MasmyHbl / Coepixanne o6pasosartensHoii nporpammel / The content of the education program

MonayJis aTaybl IMonuin ITon aTaymbl ki, Cabaxk Typi OolibIiHIIA
KIHE KO/Ibl KO/bI HanmeHoBaHHE JHCUHIUIHHBI | KOMIOHE s caraT Kejemi 2
£3BaHHe H KOJ Koa Course Name HT 8 O0bem "1aCOB N0 BHAAM o =
s ]
Moy JAMCHHIU Ink, [:° 3anATHIl ES
Module Name and HHBI KOMIIOHE g 2 The volume of hours by 2 A °
Code Course ur Cycle, = E types of occupations Z = E = g -
Code Compone | .. = 2 g 22| & 2|5 5.’3‘
o | E2E | 2 = 1B L E
T B SHELHIEEE
= o © o g E > ¥ g == E® @
o @ ; = = = o 29
7 Cd = *~ = v 3 = =]
cz¢ | |5|5|€:8 ;eS| E¥|ES8E
" = L] ] a2 = &
&% |E|% |2 |52\ 2 |48F | 22| 855
- = | & £ 20 | ® |4 ez B2
< S| 3| 2| £20|2% = 9 =
= | &% |8 25| iz
c | E48d 2855 55
= | = =3 s8¢ < 2
ARERE RS :
= Y o Y g 8‘ < = fan) 6‘
B Qu B = | O
T

NANO 73001 - | AZ 7201 AxaneMusnbiK jka3ba BIT XXOOK | Kazak/Opsic 105 | EMTHXaH Snponsik puzmka,
AKaJeMHSIIbIK AP 7201 AKaZeMHUYeCcKOoe MUCbMO BJ1 BK Kazaxckuit/ DK3aMeH | a aHa Marepuanjiap
JaWBIHIBIK/ AW7201 Academic writing BD UC Pycckwii Exam OIIK | *aHe TEXHOIOrHUsIap
AxapeMuueckas Kazakh/ LGPC | xadenpacel
NOAroTOBKA/ Russian A Kadenpa anepHoi
Academic (DU3MKH, HOBBIX
preparation MaTepHasoB U

TEXHOJIOTHH
Department of Nuclear
Physics, New Materials
d Technologies

NANO 82006 Karrtel AKTyanbHsle npoGnemst | BIT TK Kazax/Opbic 105 | EmTuxaH KKa | Anponsik (usuka,
neHe (u3uKacsl 7206 HAHOTEXHOJIOTHI BJ1 KB Kazaxckuit/ DK3aMeH [TKs | xaHa Marepuajiap
duzrka Tteepaoro | NOM BD EC Pycckuit Exam PCs | %aHe  TEXHOJOTHANIAP
Tena 7206 HaHOTeXHOJIOTHAHBIH ©3eKTI Kazakh/ kadeapacol

Solid state physics CPN Macenenepi Russian Kadenpa sIepHOH
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7203 usnku, HOBBIX
Current problems of nanotechnology MaTepHaJoB "
TEXHONOrHH
Department of Nuclear
Physics, New Materials
and Technologies

KDKPh KatThl neneniH kBaHTTHIK pu3ukacet | BIT TK Kazak/Opsic 5 30 15 105 | EmMTuxan KKa | Anponsik ¢dusnka,

7203 KsanToBas ¢13MKa TBEPAOTrO Teja BJ1 KB Kazaxckuii/ Dx3amMeH [IKa | xaHa Matepuanjap

KPhTT Quantum Solid State Physics BD EC Pycckuii Exam PC, | xoHe TexXHOIOrHsIap

7203 Kazakh/ kadeapachl

QSSPh Russian Kadenpa AnepHOH

7203 ¢hu3mKy, HOBBIX
MaTepHaIoB "
TeXHONOruit

Department of Nuclear
Physics, New Materials
and Technologies

SRWG 82001 DGZ] TarbUIbIMIAMAaH 6Ty i XKSHe Kazax/Opbic 20 Ecen SpponbIK $u3HKa,
FoinsiMu 3eptTey | 8201 JOKTOPJBIK AUCCEPTALMAHBI Kazaxckuit/ Ortuer JKaHa mMaTtepHannap
HKYMBICBI xaHe | NIRD OpBIHAAY bl KAMTUTBIH Pycckuit Report JKOHE TeXHOJIOTHAIap
npakTHKa MOIy i/ 8201 JIOKTOPAHTTHIH FBUIBIMH-3€PTTEY Kazakh/ kadepachl

Momynb Hayuuo- | DRWD HKYMBICBI Russian Kadenpa aneproi
uccnemosarenbckoit | 8201 HayuHo-uccnenosarenbckas pabora (hU3HKH, HOBBIX
paboTbl H MPaKTHKH/ JIOKTOPAHTa, BKIIIOYas NPOX0XKICHHE MaTepHanoB U

Module  scientific- CTaXXHPOBKH H BHITIOJHEHHE TEXHOJIOTHH

research work and JOKTOPCKOl AuccepTaulu Department of Nuclear
internship Doctoral research work, including Physics, New Materials

internships and doctoral dissertations and Technologies

NANO 83009 FruteiMH 3epTTey aaicTepi BIT1 XKOOK | Kazax/Opsic Emtuxan Snponsik ¢u3KKa,
Snponsix 7204 MeToabl Hay4HbIX HCCJIEIOBaHHIH Bl BK Kazaxckuii/ DKk3aMeH | A ’KaHa MaTepuaniap
(H3UKAHBIH YaA Science research methods BD UC Pycckuii Exam OIIK | :K9He TeXHOJIOrusanap
MaHBI3IbI Macenenepi | 7204 Kazakh/ AGPC | xadenpacnt
AKTyanbHble NPhA Russian i Kacdenpa sanepHoi
npobnembl  saepHoH | 7204 (GM3HKH, HOBBIX
usuku MaTepHaioB H

Actual Problems of TEXHOJIOTHI

Nuclear Physics Department of Nuclear

Physics, New Materials

@ MP EHY 02-02-21 O6pasoBartenbHas nporpamma. M3nanue Bropoe



and Technologies
NANOS83010 - NZA HaHOKypbUIbIM TP IBI seprrey | KIT Kasak/Opsic 5 30 15 105 | Emmuxan | AOKK | Smgponsik ¢usuxa,
3eprreyniH Qpu3HKa- 7205 anicrepi KOOK Kazaxckwii/ Dk3aMeH | a KaHa MarepHaiaap
XHUMHAJIBIK 9icTepi MIN MeTombl HCCIIe10BAHMS I BK Pycckmii Exam OIIK | sxoHe  TEXHOJOrHsAIap
dusuko-xumuyeckue | 7205 PDUC Kazakh/ A kadeapacel
METO/bI MSN HRHOCTPYKTYD Russian GPCx | Kadenpa AaepHOH
HCCNEeI0BaHHs 7205 Methods  for  the study of ¢buzuky, HOBBIX
Physico-chemical DEUNEhives MaTepHanoB H
research methods TEXHOJOTHH
Department of Nuclear
Physics, New Materials
and Technologies
il e e S e o 2 i 1
NANOS83011 OcHoBBI panuanHoHHOrO Ka3zak/Opsic 5 30 15 105 | Emriuxan | KKa | Szpossik ¢usuka,
MaTepHalOBEIeHHUA u HOHHO Kazaxckuii/ Dk3aMeH IMKs | xaHa marepHaniap
Kpucranmae! MoauduKalHKi HAHOCTPYKTYP Pycckuit Exam PCs | oHe TEXHOJOTHAIAp
KYPBUIBIM IHE RMNNI Kazakh/ Kaeapacsl
doHoHmAp M 7206 Pagpauusibik MaTepHalTaHy Russian Kadenpa ANepHOR
Herizaepi KIHE duznkH, HOBBIX
Kpucrannuueckads | FRMSIM | nHaHOKYpbUIBIMAApAbIH HOHJIBIK MaTepHalloB H
cTpyktypa # ¢ononsl | N 7203 Mo aHbUKAITHACK TEXHOJOTHH
Department of Nuclear
Crystal structure and Fundamentals of radiation materials Physics, New Materials
phonons science and ionic modification of and Technologies
nanostructures
KkPh Kpazukpucrangap ¢puaukacsl KIT TK Kasax/OpbIc 5 30 15 105 | Emtuxan | KKa | Anponsik ¢bu3mka,
7207 Du3HKa KBA3HKPUCTAILIOB I KB Kazaxckuit/ Dk3ameH IMKs | xaHa MmarepHanap
PhKK Quasicrystal physics PD EC Pycckuit Exam PCa | koHEe  TEXHOJOTHANAp
7207 Kazakh/ Kadeapacel
QCPh Russian Kadenpa A/lepHOi
7207 bU3MKHY, HOBBIX
MarepyanoB H
TEXHOJOrHH
Department of Nuclear
Physics, New Materials
and Technologies
SRWG 82001 DGZJ TarblIbIMIaManaH 6Tyl XKoHe Kazax/Opbic | 15 Ecen Snponsik pusnka,
FruibiMH 3epTTEY 8202 JOKTOPJIBIK AUCCEPTALMSAHBI Kazaxckuii/ Ortuer ’KaHa MaTepHaniap
MKYMBICBI JKHE NIRD OpBbIHIAY bl KAMTHTBIH Pycckuii Report JKOHE TEXHONOTHANAp
NpakTHKa MoAy.1i/ 8202 JIOKTOPAHTTBIH FbUIBIMH-3€PTTEY Kazakh/ Kaepacsl
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Momyns HayqHO-
HCCIEeI0BaTENLCKOR
paboThl M MPaKTHKH/
Module scientific-
research work and
internship

TSRWG 82001

DRWD
8202

JKYMBICEI
HayuHo-uccrenoBaTtensckas pabora

JOKTOpaHTa, BKJII0Yas NPOX0kKIEHHE
CTaXHPOBKH M BHITIOJITHEHUE
IOKTOPCKOI 1HccepTalui

Doctoral research work, including
internships and doctoral dissertations

Russian

Kadenpa sanepHoit
(M3HKH, HOBBIX
MaTepHaioB U
TEXHONOT Uil
Department of Nuclear
Physics, New Materials
and Technologies

PP 8202 | Ilenarorukasbik MpaKTHKA BITXKOOK 10 ecern SAnponsik husKka,
FruuisiMu 3epTTey PP 8202 | INemarornyeckas NpakTHKa BJ] BK OTYET ’KaHa MatepHaiiap
JKYMBICBI JK3HE TP 8202 | Teaching practice BD UC report JKOHE TEXHOJIOTHAIAp
NpaKTHKa MOy kadenpacs
Monyns Hay4HO- Kadenpa apepHoii
HCCIIe0BATENbCKOM (U3MKH, HOBBIX
paboTel ¥ MPAKTHKH MaTepHaroB H
Module scientific- TEXHONOruit
research work and Department of Nuclear
internship Physics, New Materials

and Technologies

SRWG 82001 DGZJ] TarbUIEIMIAManaH Ty i XKoHe Kaszax/Opeic | 20 ecern S nponslk GH3HKa,
Foineivu 3eprrey 8203 HOKTOPJIBIK, AHCCEPTALMAHBI Kazaxckuit/ oT4eT *aHa MaTepuaniap
HKYMBICHI HKIHE NIRD OpbIHAAY bl KAMTHUTBLIH Pycckuii report HOHE TEXHOJIOTHANAD
NpaKTHKa MO i 8203 JNOKTOPAHTTHIH FhUIBIMH-3EPTTEY Kazakh/ kadempachl
Momyne HayqHO- DRWD HYMBICHI Russian Kadenpa snepHoii
HCCIIeI0BaTENbCKOM 8203 Hayuno-uccnenoBatensckas pabota (M3NKH, HOBBIX

paboTsl H NPAKTHKH
Module scientific-
research work and
internship

SRWG 82001
FruteiMu 3eprrey
JKYMBICHI JK9HE
npakTHka Moy /

Monayns Hay4HO-

HCClie JOBaTEIbCKOM

ZP 8303
1P 8303
RI 8303

JOKTOpaHTa, BKITIOYas MPOXOMKIEHHE
CT2)KUPOBKH M BHINONHEHHE
JOKTOPCKOH JHcCepTaliu

Doctoral research work, including
internships and doctoral dissertations

3epTTey NpaKTHKACHI
Hccnenoparennckas NpakTHKa
Research intership

XKOOK
T/ BK
PD UC

Kazax/Opsic
Kazaxckuii/
Pyccknii
Kazakh/
Russian

OTHET
report

MAaTepHaIoB H
TEXHOJIOTHH
Department of Nuclear
Physics, New Materials
and Technologies

Snponsik (u3MKa,
’aHa MaTepHasiap

9HE TEXHOJIOruAap
Ka(eapacsl

Kadenpa snepHoii
(pU3HMKH, HOBBIX
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paboThl H NMPAKTHKH
Module scientific-
research work and
internship

SRWG 82001
FruieiMu 3epTTEY
MKYMBICBI JKOHE

MpaKTHKa MOIYJI

DGZJ
8206
NIRD
8206

paboTa JOKTOpaHTa, BKIIOYas
MPOX0XKIEHHE CTAKUPOBKH H
BHITNOJIHEHHE TOKTOPCKOH
JaUccepTaLMy

Doctoral research work,
including internships and
doctoral dissertations

TarpipIMIaManaH eTy i )KIHE
JOKTOPJIBIK JuccepTaluusHbl
OpBIHJAY bl KAMTHTHIH
JOKTOPAHTTBIH FBIJILIMH-3CPTTEY

Kazax/Opsic
Kasaxckuil/
Pycckuit
Kazakh/

paboThl U MPaKTHKH MaTepHaIoB 1
Module scientific- TeXHOJIOTHi
research work and Department of Nuclear
internship Physics, New Materials
. and Technologies
DGZJ TarbineIMaaManaH eTy i KaHe Kazax/Opsic | 20 ecen Snaponsik Gusmka,
8204 IOKTOPIBIK JHUCCEPTALMSIHbI Kazaxckuit/ oTHeT »aHa MaTepuanjiap
NIRD OpbIHAAY Abl KAMTHTBIH Pyccxuii report WIHE TEXHOJOTHANap
8204 JIOKTOPAHTTBIH FUIBIMH-3EPTTEY Kazakh/ Kagepachl
DRWD FKYMBICBI Russian - Kagenpa snepHoi
8204 HayuHo-uccreaoBaTenbekas padora (M3UKH, HOBBIX
JOKTOpaHTa, BKITIOYas MPOXOKACHHE MaTepHanos U
CTa)KMPOBKH H BBITIOJIHEHE TEXHOJIOrHH
IOKTOPCKOI MCCEpTAlUK Department of Nuclear
Doctoral research work, including Physics, New Materials
internships and doctoral dissertations and Technologies
Bipeyin Tannay /BeiGpats onus / Choose one
SRWG 82001 DGZJ TarpbIMAaManaH eTY i JKIHE Kasax/Opric | 30 ecern Snponsik Gpu3Kka,
FouteiMu 3epTTey 8205 JOKTOPJIBIK AUCCEPTALMAHBI Kazaxckuii/ oTYer ¥*aHa MaTepHanaap
MKYMBICBI JKSHE NIRD OpBIHIAY bl KAMTUTBIH Pycckuii report JKoHe TeXHOIorus1ap
MpaKkTHKa MOTYJTi 8205 JTOKTOPAHTTBIH, FbLILIMH-3EPTTEY Kazakh/ kagenpachl
Monyb Hay4HO- DRWD HYMBICBI Russian Kadenpa saepHoii
HCCle10BaATENbCKOMH 8205 HayuHo-HuccnenoBaTeNibeKas (hu3UKH, HOBBIX

MaTepuanoB H
TEeXHONOTUil
Department of Nuclear
Physics, New Materials
and Technologies

Snponsik dH3HKa,
’KaHa MaTepHaniap
JKoHE TEXHOJIOTHsap

kadenpacsl
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Monynb Hay4HO- DRWD HKYMBICBI Russian Kadenpa snepHo#

HCCIIeI0BaTeIbCKOM 8206 HayyHo-HccenoBaTenbCeKas ($H3UKH, HOBBIX

paboThl U MPAKTHKH paloTa IOKTOpaHTa, BKIIOYas MaTepHanoB

Module scientific- MPOX0KACHHE CTAXKHPOBKH H TEXHOJIOTHi

research work and BBITIOJIHEHHE JJOKTOPCKOH Department of Nuclear

internship QuccepTalmm Physics, New Materials
Doctoral research work, and Technologies

including internships and
doctoral dissertations

MFA 82002 JIOKTOpIIBIK THCCEpTALMsAHBI Xka3y jkoHe kopray | KA 12 OIOK Snponsik GU3MKA, KaHA
KopbITbIHIBI Hanwucanue M 3alIUTa JOKTOPCKOM HA 300 Marepuanjiap JKoHE
arTecTTay Moayni IHCCEPTaLHH FA DDD TEXHOJIOTUsAIAp
Monyns utorosoii | Accomplishment and defense a doctoral kadenpacsol
aTrecTalMH dissertation Kadenpa AIEPHOH
Module final [11)263%19% 8 HOBBIX
attestation MaTepHAIOB 1
TEXHOJIOTHH
Department of Nuclear
Physics, New Materials
and Technologies

El.m ﬁarnap.rtaacm GolbIH 180
Hrtoro no oGpa3oBaTe/ibHOIi nporpamme
Total for education program
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4 Binim Gepy GarnapaamachiHbiH MOLYIbaepi Goutinicinae urepinres KpeauTTepiH KeJeMiH KOpCeTeTiH JKHBIHTBIK KecTeci
Croanas TabJH1a, 0TpaXkalowast 00beM 0CBOCHHBIX KPEIHTOB B papese Moayiei oGpa3oBaTesibHO# NporpaMMbl
Consolidation table displaying the amount of obtained credits within the modular education program

Canb/KonuuecTBo/A
mount

OKBINAThIH MOHIEP CaHBI
W4 3y4aeMb :
= IOMMUSETNO0 Ko Mathe Kpenuttep causl /KonudectBo kpeautos / Amount of credits
= JIMCLIMTLTHH
= E.B Amountofsubjects
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) g 5 3 =
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g 922 3 = T E g g
L LA U O = O (=™ = =1 0
I "-C/-)_ s g L iod 2y &) T Qo 'g < s ] § |5.
2 288 | = @ &g = 5E8s |38 52 2 g
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2 o S a3 M m % @ 7 w ® 0 lg 0 O o g = o
Q 2 8o O = - 228 =288 c O O S =
= & 8 %2g 2 © 2o 58 %8 T 8 3 = E E 58z
g Q 5 2 Q “ 9 — Q o & ¥ e £ q BB s 8 g
2 o O B 4= = 0= e 2 5= o o o =t 7 ol
= EKe Q 87 0 = = oo F 2= £EE 2 o o = 2
< | E &2 g % & £ < 5 5.8 >2 B 288 | & %= E
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o = = o o O H HJ & a9 w (=N =] a e s g o
> (7] @ 3 E o O O 0 O O >0 0 o E .5 g0 3 &a 0
2 | 3 : == a Eed |35 | g | Ao S| daoe
i 1 15 20 35 1050
2 15 15 30 900
’ 3 - 20 10 30 900
4 - 20 10 30 900
5 5 - 30 30 900
6 - 18 12 30 900
BapnbiFsl
Bcero 30 123 10 10 12 185 5550
Total
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Binim Gepy yaepiciu yiibimaacTeipy /Opranusauns 00pa3oBaTe/ibHOTO npouecca/ Organization of educational
process

1. Oxyra KaObl1JanyFa KoiibL1aThIH apHaiibl TananTap:

JIOKTOpaHTYpaFa «MArucTp» NOPeXeciH anraH jxoHe keMiHge 1 (0ip) bl sKymbiC Toxipubeci Oap agamuap
kaGbinmanansl.  JlOKTOpaHypara yMiTKepiep IIeT TiniH  GineTinairid IaNenfedTiH  JKajJmel  eypOMabIK
KY3bIpETTUTiKTEpiHe (CTAHIAapTTapbiHa) ColiKeC KeNeTiH XalbiKapalbik cepTUdHKaTTapAbl YChIHAALL. JlOKTOpaHTypara
OKyFa TYCY EMTHXaHBIHBIH KODBITBIHIBICH GOMBIHINA KOHKYPCTBIK HEri3le Xy3ere achipbliabl. IlleTen azamMaTTapblH
JIOKTOpaHTypara KabbUIay aKbljibl HETi3[e XKY3ere achIpbliabl.

Oco0ble BCTYNHTENbHbIE TPeOOBaAHMS:

B NOKTOpaHTYpy NPMHHMAIOTCS JIML@, WMEIONIHE CTeTeHb «MarkucTpy W CTax He MeHee | (omHoro) rona.
[MocTynaomue B [IOKTOPAHTYpY TNPEAOCTAaBIAIOT MEKIyHaPOIHbIE cepTH(HKATEl, MONTBEPHJAOIIME BIALCHHE
MHOCTPaHHBIM S3BIKOM B COOTBETCTBHH C O0O0IeeBPONEHCKMMH KOMMETCHUHAMH (ctanmapraM#) BJaJeHHE
MHOCTDAHHBIM s3bIkOM. IIpHEM B JIOKTODAHTYPY OCYIIECTBIAETCA Ha KOHKYPCHOH OCHOBE IO pe3ysbTaTaM
BCTYIHUTENBHBIX 9K3aMeHOB. [IpHeM HHOCTPAHHBIX TPAXKIAH B IOKTOPAHTYpY OCYLIECTBIACTCS Ha TUIaTHOI OCHOBE.

Specific admission requirements:

The doctoral program (PhD) accepts applicants with a "master” degree and experience of at least 1 (one) year.
Applicants to the PhD program provide international certificates confirming the knowledge of a foreign language in
accordance with European competencies (standards) foreign language proficiency. Admission to the PhD program is
carried out on a competitive basis according to the results of entrance exams. Foreign citizens may be accepted for the
PhD program only on a fee basis.

2. Bypsix ajabIHFaH OiniMii TaHyFa KaThICTBI €pPeKIIe WApTTap:

AnnpiHFb! GLTIMII TaHy ApTTAPbl YHHBEPCHTETTIH ilKi HOPMATHBTIK KYXKAaTTaphl asChIH/A KY3€re achIpbUIa/bl.
Betipecmu Ginim Gepy HOTHAKENIEPiH paCTAHTBIH KYXKaT - adKTaly Typassl KyaJTiK.

Ocobble yc0BHSI 1S NPH3HAHHS TNpelUiecTBYiowero o0y4eHHs M pe3yJbTaToB He(OpMaJILHOTO
o0yuenusi: VcioBue Ui TIPH3HAHMA NpPEALIECTBYIOUIEr0 00pa3soBaHHA OCYUIECTBJACTCA B paMkaX BHYTPCHHHX
HOPMATHBHBIX IOKYMEHTOB YHHBEpCHTETa. J[IOKYMEHTOM, MOATBEPXIAKOIIHM PE3YIbTATHI HedopManbHOrO 00yYeHHd,
SABNAETCA CEPTHRHKAT O 3aBepIIeHNH 00YYEHNSA HIIH CBUIETENBCTBO O 3aBEPLICHHH 00y YEHHA.

Special conditions for the recognition of prior study and the results of non-formal education: The condition
for the recognition of prior education is carried out within the internal regulations of the university. The document
confirming the results of non-formal education is a certificate of completion.

3. lopexeni Gepy TaslanTapbl MeH epexeepi:

OKyZIbiH 6apibiK  Ke3eHAepiHAe, COHbIH ilIiHAe NOKTOPAHTTBIH aKaJIeMMAIBIK JKOHE FBUIBIMH-3EPTTCY
JKYMBICTAPBIHBIH GapJIbIK TYprepiH Koca anrania, keMinze 180 akaleMHAIBIK KPEIHT MIEpreH JKOHE IOKTOPIBIK
JHMCCepTaLMACKIH TabbICThI KOPFaFaH Tynranapra «(unocodus A0KTOpbD nopexeci Gepineni koHe (TPAHCKPHMTIIEH)
MeMJIeKeTTiK yarigeri auriom oepineni.

JIoKTOp/BIK OKy OaraapiamMachlH yaKbIThIHAH OYPBIH MEHIEPreH 3KOHE AMCCepTALUAHBI COTTi KOpFaraH
KaFgaiza oKy Mep3iMine kapamacTaH «dumocodus jpokrops» (PhD) mepexeci Oepinemi. bimim Gepy
Garap1aMackiHBIH TEOPHAUIBIK 3€PTTeyiHiH TONBIK KYpChiH MeHrepred, Gipak FhUTBIMH KOMIIOHEHTT] asKTamaraH
JOKTOPaHTKA KeHiHri *KbL1Aaphl aKbLIbl HETi3/le FHUIBIMH KOMIIOHEHTTIH aKaleMHANbIK KpeauTTepiH KailiTagaH anyra
JKOHe JMCCepTalus KoprayFa MyMKiHIik Gepineai.

JIOKTOpaHTYpaHBIH TONBIK KyPChIH MEHIEPIeH, FHUIbIMM KOMIOHEHTIH asKTaFaH, 6ipaKk NOKTOPJbIK AMCCEPTALWACHIH
KOpFaMaraH, OKy HOTHWXeJepiH JOHE aKaIeMMAIbIK KPEAHTTEPAi TOJNBIK HMIEPreH [OKTOPAaHT KaHIHWIATThIK
IHCCEPTALMACHIH KeHiHTi XKbUIIapsl 4 KPEIUT KoNeMiH/e aKbUIbl HETi31e KopFayFa MYMKiHZIiK 6epeni.

TpeGosanusi H MPaBH/IA NPUCBOEHHIO CTeneHH: JInLaM, OCBOMBLIMM HE MEHES 180 akageMHYECKHX KPEIAHTOB
3a Bech nepvon oOydeHWs, BKIO4Yas BCe BHIbl Y4eOHOH W HAy4HOM NEATENLHOCTH MOKTOPaHTa, H yCHEIIHO
3AlMTHMBLINM IOKTOPCKYIO AHCCEPTALMIO, TIPUCYXKAAETCs CTEMEHb «I0KTOpa ¢unocodpuu (PhD)» u BEIIAETCA THILIOM
rocyIapcTBEHHOro 006pasiia ¢ MPUIIoKeHUeM (TPaHCKPHIIT).

B ciayyae JOCPOYHONO OCBOEHMs O0Opa3’OBaTe/bHONW NpOrpaMMbl [OKTOpAaTypbl H YCIENIHOH 3allHTbl
IHCCEPTALMH JOKTOPAHTYPY NPHCYKIAeTCsA CTeNeHb 0KTOpa dunocoduu (PhD) MiH HE3aBHCHMO OT CPOKa O0YYEHHA.

JIOKTOpaHTy, OCBOMBLIEMY MOJNHBIH KYpPC TEOPETHYECKOro OOy4qeHHs 00pa3oBaTelbHOH MPOrpaMMel, HO He
BBINOJIHMBIIEMY HAy4HYIO KOMIIOHEHTY, MPENOCTAB/IAETCA BO3MOXKHOCTb NIOBTOPHO OCBOMTD aKaJIEMHYECKHE KPCIHTEI
Hay4YHOM KOMIOHEHTHI M 3aLUTHTATh UCCEPTALMIO B MIOC/E/YIOLIME FO/IbI HA IIATHOH OCHOBE.

JIOKTOpaHTy, OCBOMBIIEMY TONHBI Kypc TeOpeTHUecKoro oOyueHHs 00pa3oBaTENbHOH MPOrpaMMBl
JOKTOPAHTYpbI, BHITOJIHHBIIEMY HayYHYH0 KOMMOHEHTY, HO HE 3ALIMTHBLIEMY JOKTOPCKYIO TMCCEPTALIMIO, ey IbTaThl
00ydeHHs U aKaJeMHYECKHE KPEIUThI NPUCBaNBAKOTCA U NPELOCTABIIACTCA BOIMOXKHOCTD 3ALIMTHTHTD IHCCEPTALIMIO B
nocNe Ty OIIHE TO/IbI Ha MIaTHOH OCHOBE B 0ObeMe 4 KPENHTOB.

Requirements and rules for the award a degree: Those who have mastered at least 180 academic credits for
the entire period of study, including all types of educational and research activities of a graduate student, and
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successfully defended a doctoral dissertation, are awarded the degree of PhD and receive a state diploma with an
attachment (transcript).

In the case of early mastering of the educational program and the successful defense of the thesis, the degree of
the Doctor of Philosophy (PhD) is awarded regardless of the period of study.

A PhD student who has mastered the full course of theoretical study of the educational program, but has not
completed the scientific component, is given the opportunity to re-master academic credits of the scientific component
and defend the dissertation in subsequent years on a fee basis.

A PhD student who has mastered the full course of theoretical study of the PhD education program, who has
completed the scientific component but has not defended the doctoral thesis, the learning outcomes and academic
credits are assigned, and the opportunity is given to defend the thesis in subsequent years on a paid basis in the amount
of 4 credits.

4. Tynextepain kaciou Gediini: 8D07140 - «HaHomartepnaniap *oHE HaHOTEXHONOTHANAP) MaMaHABIFLIH
GiTipywii Tynekrep keseci OarbITTap GoiibIHIIA K3CiOM KbI3METTEPAl aTKapa anajibl: FHUILIMU 3€pTTEY WHCTHTYTTApEI,
FBUIBIMM ODTalbIKTap, FBUIBIMH 3€PTTEY 3€pPTXaHANApbl, KOHCTPYKTOPJILIK JKIHE xobamay Oropockl, pupManap MeH
KOMIIAHHS; AOFapbl OKy OpbIHAApbI, OiTiM Gepy MEMNEKeTTik MeKeMenep kKaHe 6i1iM Gepy KocimopblHAAPEI, COHbIMEH
KaTap MeMJIeKeTTik eMec 6inim Gepy yibIMAapel, MHHHCTPITIK, GeliiniHe colikec MeMNekeTTik 6ackapy OpraHaapsl.

MpodeccHoHaNbHBIH MPO(HIL BLINYCKHHKOB: BBIYCKHHK MO CIELHATBHOCTH 8D07140 - «HanomMaTepHalb
M HAHOTEXHOJIOTHH» MOMKET OCYILECTBIATh NMPO(EeCCHOHANBHYIO AESTENBHOCTD B CJIEAYOIINX HANPABICHHAX: HayTHO-
HCC/IeIOBATENLCKHE MHCTHTYThI, HaydyHble LEHTPbI, HaY4HO-WMCCIIEN0BATENLCKHE 1abOpaTOpHH, KOHCTPYKTOPCKHE M
NMpoeKTHbIe GI0pPO, PUPMBI H KOMIIAHHH; BbICIUKE YUeOHbIe 3aBEICHUA, TOCY IAPCTBEHHbIC YIPEKICHHA obpa3oBaHus H
NpenpHATHA 00pa3oBaHMs, a TAKKe HEroCyNIapCTBEHHble OpraHM3aliH 00pa3oBaHHs; MHHHUCTEPCTBA, OPraHbI
roCyIapCTBEHHOTO YIPABICHHA COOTBETCTBYIOWETO NPOGHIIA.

Occupational profile/s of graduates: graduate in the specialty 8D07140 - «Nanomaterials and
nanotechnologies» can carry out professional activities in the following areas: research institutions, research centers,
research laboratories, engineering and design offices, businesses and companies; universities, government agencies and
education enterprise of education, as well as non-governmental organizations of education; ministries, bodies of state
administration of the corresponding profile.

5. BiniM GarmapnamachiH ’Ky3ere achIpy Taciaaepi meH aaicrepi: bb Xkysere acwipy ke3inge cabakrapaa
MHHOBALMSIBIK TEXHOMOTUANAP KIHE OKBITYIblH HHTEPAKTHBTI 9AiCTEP] KOJIaHbLIa/IbL.

Criocofbl M MeTOAbI peanu3auuu o0pazoBaTenbHOil mporpammbr: IIpu peanusanuu OIl Ha y4eOHBIX
3aHATHAX OY/AyT HCTIONB30BAHBI HHHOBALMOHHBIE TEXHONOTHH H MHTEPAKTHBHBIE METOJBI 00y HeHHs.

Methods and techniques for program delivery: For realisation of EP on academic classes would be used
innovation technologies and interactive methods of teaching.

6. OKBITY HaTHAKeNIepiH GaFanay KpuTepHiiiepi: BiniM amymbiiapasis oKy xerictiktepi (OiniMi, JarapInapsl,
kabineTTepi *koHe Ky3bIPETiNIKTEPi) XalbIKapambik Xylere cafikec keneTiH 100 Gammmek mkana GoiibIHIIA 9PINTIK
XKylieMeH (kaHFaTTaHapibiK Oaranap kemyiHe kapai «A» -na «D» -re neitin, «xaHaraTTaHapibIKeh3» - «FX», «F») 4
GaI/IbIK LIKAJNAFa KeETiH CaH/IBIK SKBHUBANEHTKE calikec (KecTe).

KpuTepHH OLIEHKH Pe3yJ/IbTaTOB 00yYeHHs :

VuebHble NOCTHKEHHMA (3HAHHS, YMEHHSA, HABBLIKH M KOMIIETEHLMH) 00yyaloluXca OLeHUBaloTCs B 6aliax mo
100-6anbHOlf  [mKade, COOTBETCTBYIOIIMX NpPMHATON B MEXIYHAapOIHOM TMpakTHke OYKBEHHOH CHCTEME
(MONMOXKUTENbHbIE OLEHKH, 1O Mepe yObiBaHus, OT «A» 10 «D», «HEyIOBIETBOPUTENLHO» — «FX», «F») ¢
COOTBETCTBYIOIIMM LM(MPOBBIM IKBUBAIEHTOM 110 4-X GannbHoii wkane (Tabanua).

Assessment criteria of learning outcomes:

Learning achievements (knowledge, skills, abilities and competencies) of students are scored according to a 100-
point scale corresponding to the international letter grading system (positive grades, as they decrease, from «A» to «D»,
«unsatisfactory» — «FX», «F») with the corresponding digital equivalent on a 4-point scale (see Table).

OKy sKeTicTIKTepiH ecenke anxyabiH 6a/1IbIK-PelTHHITIK apinTik *ky#eci, 6itiM anymbL1apabI AacTypai
Garanay wkanaceina xane ECTS-ke aysicTbipy
BanibHO-peiTHHroBas GyKBeHHAs! CHCTEMA OLEHKH Y4eTa yueOHbIX 10CTHKEHHH, oGy4aloIUUXcs ¢ nepesoaoM
HX B TPAAHUHOHHYI0 WIKATY oueHok u ECTS
Grade-rating letter system for assessing educational achievements of students with their transfer into the
traditional grading scale and ECTS

OpinTik xyiie 6oiibiHIIa BannaapbiH caHABIK Bannpaap (%-TypiHze) Joctypuni xylie OolibIHIIa
6ara/OueHka no IKBUBAJICHTI/ Bannbi (%-Hoe 6ara/O1ieHKa 1Mo TpaguLIHOHHOM
OyKBeHHOH cHcTeMe/ LindpoBoii 3kBUBaJIEHT / COJIEpKAHHE) cucteme/ Assessment by
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Evaluation by letter

Equivalent in numbers

Points ( in %)

traditional system

grading system

A 4,0 95-100 Ote xakchl/OTaHuHO/
A- 3,67 90-94 Excellent
B+ 3,33 85-89

]]:_ 23, é).’ 3(5):33 JKakcol/Xopomo/ Good
C+ 2,33 70-74

C 2,0 65-69

C. 1.67 60-64 KanaraTTaHapiblK/
D+ 133 55-59 VnoaéletT_B;)prtrrenmo/
D- 1,0 50-54 .
FX 0,5 25-49 KaHaraTTaHapJbIKChI3/
F 0 0-24 Hey 10BI€TBOPHTENLHO/

Unsatisfactory
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