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bisim Oepy 0armapyaamacsl
Oo0pa3oBaresibHasi IPOrpaMmma
Educational Program

7M01523 ®duszuka / ®usuka / Physics

Henreiti / Yposens / Level: maructpatypa (Oeiiinai/mpoduabras)/ master

Kocranaii, 2021



I3IPJIEYIIIJIEP / PASBPABOTUYUKU / DEVELOPERS:

Hyuckuit M.M. — ¢usuka kadenpa MeHrepymiciHiH M.a., (pusmka maructpi /
u.0.3aBeayromero kadeapoin ¢usnku, maructp pusuku / a.h. of the Department of
physics, master of Physics

Jemuna H.®. — m.r.x., mpodeccop / K.IL.H, mpodeccop / €. of Pedagogics, Professor

YCBIHBLJIIbI / PEKOMEHIOBAHO / RECOMMENDED:

®duszuka kadenpa oTbIpbIChIHAA KapacThipbuiabl, 2021 x. 26..03. Ne 5  xarrama
Paccmotpena Ha 3aceganuu kadenpsr Ousuku, mpotokon Ne 5 ot 26.03 2021 1.
Considered at a meeting of the Department of Physics, Protocol No. 5  dated
26.03.2021y.

O. Cynradrazun  atbiHgarbl  [legarorukanblK ~ MHCTUTYTTBIH — OICTEMEIIIK
KoMuccusiChIHa Tankputanael, 2021 k. 01.04. Ne 4 xarrama

OOcyxeHa Ha 3acelaHul METOAMYEeCKoW Komuccuu Ilemarornueckoro MHCTUTYTA
umenu Y.Cynranrasuna, npotokoi Ne 4 ot 01.04. 2021 1.

Discussed at a meeting of the methodological commissions of the Pedagogical
Institute named after O. Sultangazin, Protocol No. 4 _dated _ 01.04.2021 y.

Oky anicTeMeniK KeHEeCiH1H mmenrimMiMer yebiHbu1abl, 2021 x. 20.04  Ne 4 xatTama
PexoMeHi0BaHO perreHHEM Y4eOHO-METOIUYECKOTO coBeTa, mpoTokond Ne 4 or
20.04. 2021 r.

Recommended by the decision of the Educational and Methodological Council,
Protocol No. 4  dated 20.04. 2021 y.

Keseci Ky:kaTTap Herisinae xkacaJjjbl:

— bimim OGepyniH GapiblK JEHreliHIH MEMJIEKETTIK KalmblFa MIHJIETTI OUTiM Oepy
cranaaprrapsl, Kazakcran PecnyOnukachiHbIH bBigiM koHE FBUIBIM MHHMCTIPIHIH
2018 xburrer 31 kazangarel Ne 604 Oyitpeirsl (05.05.2020 k. e3repryiep MeH
TOJIBIKTBIPYJIapHETi3iHe);

~  OIEyMETTIK OpINTECTIK TMEH JJIEYyMETTIK XOoHE EHOEK KAaThIHACTAPHIH PETTey
KOHIHJIET] PECIYONIHKAIBIK YIDKAKTHI KOMUCCUSHBIH 2016 KXbutFbl 16 HaypbI3Iarsl
OckiTinren ¥YJITTHIK OUTIKTLIIK IIeHOEPI;

Pa3paGoTana Ha OCHOBAHMM CJIeYIOUIUX IOKYMEHTOB:
— T'OCO Bcex ypoBHEH 00pa3oBaHMs, YTBEPXKJICHO MpukazoM MwuHucrpa odpaso-
BaHus U Hayku Pecriyonuku Kazaxcrtan ot 31 okTs10pst 2018 roga Ne 604 (c usmene-
HUAMH U jgomnoiaHeHusmu ot 05.05.2020r.);
— HanumonanpHas paMka KBanu(UKaIuUil, yTBEp>KIECHHAs! MPOTOKOJIOM OT 16 Maprta
2016 rona PecnyOnukaHCKO#M TPEXCTOPOHHEH KOMHUCCHEH M0 COLIMaIbHOMY HapTHEP-
CTBY U PETYJUPOBAHUIO COIIMAIBHBIX U TPYIOBBIX OTHOILIECHHH;
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Developed on the basis of the following documents:
— SES of all levels of education, approved by order of the Minister of Education
and Science of the Republic of Kazakhstan dated October 31, 2018 No. 604;
— National qualifications framework approved by the protocol of March 16, 2016
by the Republican tripartite commission on social partnership and regulation of social
and labor relations;

© Kocranaiickuil pernoHaIbHbIN
yHUBepcUTET UMeHU A.balTypchiHOBa



Binim Oepy 0arnapiaMachbIHbIH NACHOPTHI
IMacnopT o0pa3oBaTeIbHOI MPOrpaMMbl
Passport of the Educational Program

BBB kol skoHe aTaybl / 7M01523 ®usuka / Physics
Kox u Hazsanue OIT /
OP code and name

Bisim Oepy cajiachIHBIH KOAbI 7MO01 Tlenarorukansik fFeutbiMaap / Ilemarormueckue Hayku /
JKIHe KiKkTesyi / Pedagogical Science

Kon u kinaccupuxanus
obJactu odpazoBanus /
Code and classification

the field of education

Jasipiay 6arbIThIHBIH Kokl MeH | 7MO15 JKapaTbuibicTany mnoHaepi OoiblHIIA — HeAarorrapisl
xikrenyi / Binim 6epy nasipmay / IlogroroBka memaroroB IO €CTECTBEHHOHAYYHBIM
0araapiaaMaJapbIHbIH TOOBI npeametam / Training of Teachers in Natural Science Subjects
Koa n knaccupuxanus
HaNpaBJIeHUii MOATOTOBKH /
I'pynna oGpa3oBatebHbIX
nporpamm / MO010 ®duszuka mnemarortepin naspnay / IloaroroBka memaroros
Code and classification ¢usuku / Training of Teachers of Physics

areas of training /

Group of Educational Programs

Bigim BB Typi / Bux OIT / Konmansictarsl / [letictByromas / Acting
EP type

BBEXCXK o6oiibinma agenreii / | BBXCII / MCKO / ISCED 6
Yposenb no MCKO /

ISCED level

YBIII Goiibinma aexreii / ¥YBIII / HPK / NQF 7
Yposensb no HPK /

NQF level

CBIII GoiibiHia neHreiii / CBIII/ OPK/ORK 7 (7.1)
Yposennb no OPK / ORK level

OKBITY HBICAHBI / Kynnisri / Ounoe / Fulltime

®opma odyuenus /
Form of study

Oxky mep3imi / Cpok ooyuyennst / | 1 b/ 1 ron/ 1 years
Training period

OKpITYy Tidi / SI3bIK 00yuenusi / | Ka3ak )koHE OpbIC / Ka3aXxCKUN U pyccKuit /
Language of instruction Kazakh and Russian

Kpeaut xesnemi / 60 akamemusutbIK Kpeaut / 60 akageMHuecKuX KpeauToB /
Oo0bem kpeautoB / Loan volume | 60 Academic Credits / 60 ECTS

Bijtim 0epy 6armapiiaMacbIHbIH MaKcaThI /
Ilean obpa3oBaresbHoii mporpammbl / The purpose of the Educational Program

binim Gepy OarmapiamMachblHBIH HETI3r1 MakcaThl: TEOPUSJIBIK KOHE SKCIIEPUMEHTTIK (U3MKA MEH
MOHAPANBIK cajlajja camaybl KyWeldeHreH Oumimi Oap, aHAIUTUKANBIK, 3€pPTTEy, TUIMIK AaFAbuUIap MEH
CaHBIK CayaTTBUIBIK, peQIIeKCcHs, ©31H-031 Oaranay, oJlaH opi Y3/IKCi3 ©31H-031 TOpOHeey KoHe Kocion
OUTIMIII, MaFAbUIapAbl, KOMIOACIIBUIBIK KACHUETTEepAl, SMIATHUSHBI, Odocekere KaOUIeTTUTIKTI >KOHE
WHHOBAIMSUTBIK, OMJIAY/IbI KETUIAIPY KaOueTi 6ap yKoFapbl OUTIKTI meaaror-Gu3nKTi gaspiay

[ToarotoBka  BHICOKOKBAIM(HUIIMPOBAHHOTO  menarora-gu3uka, oO0Nagaroniero  KaueCTBEHHBIMH
CHCTEMATH3MPOBAHHBIMUA 3HAHMSAMH B  TEOPETHYECKOW H  DKCICPUMEHTAIBHOW  (U3NKE W
MEXIUCIUTUTMHAPHOW 00JIACTH, aHATMTHUYECKUMH, HCCIEIOBATEIbCKUMU, S3BIKOBHIMU HABBIKAMHH U
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u(poBoi TPaMOTHOCTHIO, CITOCOOHOCTBIO K pediIeKCHH, caMOOIeHKe, TalbHEHIIIEeMy HETPEepPhIBHOMY
caMOOOpa30BaHUIO M COBEPIIECHCTBOBAHUIO TNPO(PECCHOHANBHBIX 3HAHWHA, YMEHHH W HAaBBIKOB,
JUJICPCKUMHU Ka4eCTBAMH, IMIIATHEH, KOHKYPEHTHOCTIOCOOHOCTHIO ¥ MHHOBAIITHOHHBIM MBIIIICHUEM

Training of a highly qualified physics teacher with high-quality systematized knowledge in theoretical
and experimental physics and an interdisciplinary field, analytical, research, language skills and digital
literacy, the ability to reflect, self-esteem, further continuous self-education and improvement of
professional knowledge, skills, leadership qualities, empathy, competitiveness and innovative thinking

Bepinerin popexe / [Ipucy:xaaemas crenenb / Awarded degree

«7TMO01523 ®dusuka» 6i1im 6epy OargapiaMachl OOWBIHIA O1J1IM MarucTpi

MarucTp o0pa3oBaHus 1Mo oOpazoBarenbHOU mporpamme «7M01523 Dusukay

Master of Education in the Educational Program «7M01523 Physics»

Bb 6oiibinma Jayaspivaap tizoeci / Iepeuens noknocreii mo OIN / List of positions on EP

FrutbiMaap >KyMbICKEpi, OKBITYIIBI

Hayunbliif paboTHUK, pernogaBaresb

Researcher, Teacher

Kaciou Kpi3MeT 00bexTisiepi /
O6bexThl podeccuoHaIbHOI AesiTebHOCTH / Objects of professional activity

- JKOFapbhl OKY OpPBIHAAPBIHAA, KOJUIC/DKIEPIC *OHE 0acka Ja apHayidbl OpTa OKY OpBIHIApBIHIA
OKBITYIIIBUIBIK KbI3MET aTKapy. OKBITY KoHE TOpOHUeey Mmporeci, OKYyIIBUIAPABIH, CTYISHTTEPIIH KeKe-
TYJIFAIBIK JaMybl, TYJIFaHbI QJIEyMETTEHIIPY, JKOFaphl OKY OpBbIHAApBIHIA KoHE Oacka na OuriM Oepy
YUBIMIIAPBIHIA OKBITYABIH WHHOBAIMSUIBIK TEXHOJIOTHSIIAPHI,

- 3epTT€y MHCTUTYTTApbIHAAFbl FHUIBIMU-3EPTTEY KbI3METI, OUTIM Oepy >KoHE Kol NEHIeWsi FhUIBIMU
MEKeMeJepieri (3epTXaHaiap, dKCICPUMEHTTIK alaHIap, FhUIBIMH-3EPTTEY MHCTUTYTTaphl koHE T.0.)
(U3HKANIBIK 3epTTEyNepPre FhUIbIMU KETEKIIUTIK €Ty

- IIpenoiaBareabCcKas aesTebHOCTh B BY3ax, komiemkax U Ipyrux cpeiHe-clieuanbHbIX Y4eOHbIX 3a-
BefieHusAX. [Iporecc 00ydyeHuss U BOCIIUTaHUS, UHANBUAYAIbHO-TMYHOCTHOE Pa3BUTHE y4alllUXCs, CTY-
JICHTOB, COLMAIN3aIMsl JUUYHOCTH, MHHOBALIMOHHbBIE TeXHOJoruu 00yuyeHus B BY3ax u nqpyrux opranu-
3anusax o0pa3oBaHus;

- Hay4HO-HCCIIEI0OBATENbCKAs NEATEIbHOCTD B UCCIE0BATEIbCKUX MHCTUTYTAX, HAYYHOE PYKOBOJICTBO
(bu3NYeCKUMU HCCIeIOBaHUAMHU B 00pa30BaTeIbHbIX U MHOTOYPOBHEBBIX HayUHBIX YUPEKICHUAX (J1a-
OopaTtopu, SKCIIEpUMEHTaJIbHbIE IJIOUIA/IKH, HAYYHO-UCCIIe10BAaTEIbCKIE MHCTUTYTHI U T.J.)

- teaching at Universities, colleges, and other specialized secondary educational institutions. The process
of training and education, individual and personal development of students, socialization of the individu-
al, innovative technologies of training in Universities and other educational organizations;
- research activities in research institutes, scientific management of physical research in educational and
multi-level scientific institutions (laboratories, experimental sites, research institutes, etc.)

Kacion kpi3mer TypJiepi / Buasl npodeccnonanbnoii nesitensnoctn / Professional activities

- reulbIMU-3epTTey KyMmbic (KOO 3eprxuamapmarsl xkymbic, F3U, KOHCTpyKTOp)BI OrOpoyiap KoHE
dupmanap);

- yibIMAacThIpy-0acKapylbUIbIK (OpTalla ’oHe opTallla apHaiibl 611IM Oepy MEMIIEKETTI MEKeMeIepe,
HKCHEPTTI 3epTXaHaiap/ia, NaTeHTTi Oropoapaa);

- OKY-TopOue xoHe OuriM Oepy (KOFaMIbIK, apHaiibl )kKoHE KOFapbl OKY OpBIHIApbIHAA, THMHA3MsIIapaa
KOHE JIMLeIIepie, )KOFaphl OKY OpBIHIApBIHIA

- Hay4YHO-HCCIIeIoBaTeNbCcKas (paboTa B By30BCKHX Jabopatopusx, HUU, koHcTpykTOpCcKHX OrOpO M
bupmb);

- OpPraHW3aIMOHHO-YIIPaBIIEHYECKasl (B YUPEKICHUSX CPEAHETO M CPEIHErO CIeNUAIBHOTO 00pa3oBa-
HUS, SKCIIEPTHBIX JTa00paTOPHSIX, AaHATUTHYECKUX LIEHTpaX, MaTeHTHBIX 0I0pO);

- yueOHO-BOCTIUTaTEIbHAsT W 0Opa3oBaTelibHas (B CPETHHX, CPEAHUX CHEIUAIBHBIX U BBICIINX YYCOHBIX
3aBCACHUAX, THMHA3UAX U JIMICAX, B BBICIIINX y‘-ICGHBIX SaBCI[eHI/IHX)

- research (work in university laboratories, research institutes, design bureaus and firms);
- organizational and managerial (in institutions of secondary and secondary special education, expert la-
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boratories, analytical centers, patent offices);
- educational and training activities (in secondary, secondary specialized and higher educational institu-
tions, gymnasiums and lyceums, in higher educational institutions)

Kacion kpi3MeTiHiH QyHKIUAIAPHI /
dyukuun npodeccuoHa IbHOI AesTepHocTH / Functions of professional activity

- Oimim Oepy y#bIMIApbIHAA, MEMIICKETTIK, JKEKE MEHIIIK YHbIMAapla >KapaTbUIBICTaHY-FhUIBIMU
cyiieMmengey;

- OiiM Oepy IPOIIECiH FHUTBIMU-9IICTEMEIIK KaMTaMachI3 €Ty,

- OuTiM Oepy MeKeMeNepiHIeTri YIUbIMIAaCcThIPY-0acKapy KbI3MeTi;

- OCBhl OAarbITTBIH TYJICKTEpiHE KATHICHI 0ap MEMIICKETTIK JKOHE MEMIICKETTIK emec OeHiHzeri
MeKTenTepe, komiemkaepae, KOO-napaa, Koceimia 0iiM 6epy yilbIMIapeiaaa 011iM 0epy KbI3MeTi

- €CTECTBEHHO-HAYYHOE COMPOBOXKICHHE B OpraHU3aIUsSX OOpa30BaHHS, TOCYAAPCTBEHHBIX, YaCTHBIX
OpraHu3aIusX;

- HAy9HO-METOAMYECKOe o0ecTieueHrue 00pa3oBaTeILHOTO MPOIIecca;

- OpraHu3allMOHHO-yIIpaBiIeHYecKas QYHKIUS B 00pa30BaTENbHbIX YUPEIKICHHIX;

- oOpa3oBatesibHas JIEATEILHOCTh B IIKOJAX, Kouiemxkax, BY3ax, B opranusamnusx JOMOJTHUTEIHHOTO
00pa3oBaHMs TOCYIaPCTBEHHOT'O U HETOCYJapCTBEHHOTO MPO(UIIs, UMEIOIUE OTHOIICHUE K BBITYCKHU-
KaM JIaHHOT'O HaIpaBJICHUS

- natural science support in educational organizations, public and private organizations;

- scientific and methodological support of the educational process;

- organizational and managerial function in educational institutions;

- educational activities in schools, colleges, Universities, and organizations of additional education of
state and non-state profile related to graduates of this field

Bb OoiibiHina oKy HaTKeJ1epi / PesyabTarsl 00yuennsi mo OI1 / EP learning outcomes

OKy O0arnapiiaMachIH CITTI AAKTAFAHHAH KeliiH OLTiM amymbl Kadiierri 0os1ab1:

OH1 — 3amaHayu (uU3MKaHBIH HETI3I1 TYXbIpbIMIamalapbl MEH IpoOiieManapblH, OHbIH MOJCHHUETTI
JIaMBITY/IaFbl pPeJIIH, apHailbl CaJaHblH TEOPUSUIBIK TYXKbIPbIMJAMaapbIMEH HWHTETpaLUsIay1aFbl
KOFapbl MEKTEIl JUIaKTUKACBIHBIH KJIACCUKAJIBIK epexenepiH, Mekren neH JKOO-narsl HHHOBAIMSIIBIK
YKOHE KAIIILIKTBIKTaH O171iM Oepy TeXHOIOTHsIIapbIiH O1MIe i KoHe TYCIHEe/I];

OH2 - rpuIbIMH, KociOm, OiLmiM Oepy, MOACHHM OpTaja KapbIM-KaTBIHACTHI JKY3€re acelpy YIIiH
MEMJIEKETTIK, OPbIC OHE aFbUIIIBIH TIJEpiH Olleni;

OH3 — openti, oen KaruJaJIapblH JKOHE OPINTECTEPiHIH KeKe 0achlH KypMeTTei i, KeMCITYIIUIIK ITeH
HKCTPEMHU3MHIH Ke3 KeJI'eH TYpiHe Te30eyLIUTIKTI KepceTel;

OH4 — ¢uzukanblH opTYpIil Oenimaepl OONBIHINA KOFaphl OKY OPHBIHBIH aBTOPJIBIK KypCTapbIH 331piey
oficTepiH; KOMTUIAI Kaapiapbl, aKMapaTThIK-KOMMYHHMKAIMSUIBIK JKOHE KAIIBIKTBIKTaH OimiM Oepy
TEXHOJIOTHSIIAPBIH, O1J1IM JKOHE FRUTBIM CAJIACBIHIAFBI SJIEMIIK YPAICTEPIl JalbIHAAYIbI €CKEPE OTHIPHII,
FBUIBIMU-O/IICTEMENIK ~ MaTepuaiiap MEH OKYy-9[ICTEMENIK KEeHICHJEpl o3ipiey oJliCHAMAaChIH
MEHTEepreH;

OH5 — ¢usukana FeUIBIME 3€pTTEYJIEP/l iICKe achlpy YIIIH TEXHOJIOTUSIAP/AbI JKOHE (DPU3MKAHBI OKBITY
o/licTEMECIH MEHIepreH, SKCIEpUMEHTTEep JKYPri3y >KOHE HOTWKENIep aily YIIiH OaraapiaMaibiK
eHIMJIepAl naiiananaapl. FeUIbIMU-3epTTeY AKYMBICHIHBIH HOTHXKENIEPiH, FHUIBIMH JKOHE MEAarorHKaIbIK
KETICTIKTEpl OHJeyre, Oarajnayra >KOHE CBhIHU TallJayFa, 3€pTTEy KOHE MPAKTUKAJBIK MIHAETTEp.l
IIenry Ke3iH/e, OHBIH 1IIiH/Ie TOHApabIK cajanapia *aHa uaesaap/sl KIHAKTayFa KabieTTi;

OH6 — moHmiK MiHAETTEpAl KOO XOHE THIMII MICHIYi, 3€pTTey HOTIDKEIEpiH nepOec jkoHe KOMaHIa
MYILIeci peTiHae eHaeyadl, OalikayJaH ©TKi3y/l JKOHE EHTi3ylll, O3bIK TKIPUOEHI TpaHCIALUsIAY KIHE
QIIBIHFAH HOTIDKEJNEPAl KOMMEPIUSUTAHIBIPY MaKcaThblHIA 3€pTTey MPOIECIHIE JKOHE FHUIBIMU
yiibIMIap/ia BIHTBIMAKTACTBIKTHl OPHATY Il MEHTE€PIeH;

OH7 — FbUIBIMU KOHE FBUIBIMM-TEXHUKAJIBIK aKMapaTThl, KOCIOM KbI3METTErl O3BIK OTAHJBIK JKOHE
MIETeNAIK TOKIpUOCHI 131ey, OHIEY, CBHIHM Taljay »>KOHE KOPHITY, aKaJeMUSIIBIK aalljIbIK,
KayalnKeplIUIIK >KOHE IapacaTThbUIbIK KaFUAATTapblH CAaKTail OTBIPBIN, 3€pTTEyJep HOTHXKEIEepiH
TaHBICTHIPY SJICTEPIH MEHI€PIeH;

OHS8 — xembactIbIIBIK KaCHETTEepre, ©31HIH FHUIBIMH JKOHE IEIaroTHKabIK KbI3METIH pedieKcusiay
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MEH 631H-031 0araay/bl )Ky3ere achlpy KaOiIeTiHe )KoHe oMip OOMbl OKYFa JalbIHABIFbIHA UE

PO1 — 3HaTh ¥ MOHWMATH OCHOBOIIOJIATAIOIINE KOHIICTIIIUU U MPOOIEMBbl COBPEMEHHOU (U3HKH, €€ pOIb
B Pa3BUTUU KYJIBTYpbI, KIIACCHYECKUE MOJIOXKEHHUS AUJAKTUKU BBICIICH HIKOJIBI B HHTETPALlUU C Teope-
TUYECKUMH KOHIEHIUSAMH CIIEIUATBHON 00JIaCTH, MHHOBAIIMOHHBIC U JIUCTAHIIMOHHBIC 00pa30BaTelb-
HbI€ TEXHOJIOTHH B ILIKOJIE U BY3€;

PO2 — BnaseTh rocyIapCTBEHHBIM, PYCCKUM M QHTIMHCKUM SI3BIKAMHE JJIsI OCYIIECTBICHUS KOMMYHUKAa-
UM B HAYYHOU, TPOPECCHOHAITBHOM, 00pa30BaTeIbHON, KYJIBTYPHOU Cpee;

PO3 — cobmrogarh TakT, mpaBWiia ATHKU M YBaXCHHE K JIMYHOCTU KOJUIET, MPOSBIISATH HETEPIIUMOCTD K
JM00BIM BUJIaM TUCKPUMUHAIIUU U SKCTPEMHU3MA;

PO4 — Bnanmets MeTomamu pa3pabOTKH BY30BCKHX aBTOPCKHX KYpPCOB IO pa3HBIM pasjeiam (pU3UKu;
METOJI0JIOTHEN Pa3pabOTKH HAYYHO-METOAMYECKHX MaTepHUajoB U yueOHO-METOIUYECKUX KOMILJIEKCOB,
C y4éTOM TOATOTOBKH  TMOJUS3BIYHBIX  KaJIpoB, HHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX |
JTUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTWH, M MHUPOBBIX TeHACHIMH B chepe oOpazoBaHus U
HayKH,

PO5 — BrnageTh TEXHONOTHSIMHU I peaju3allii HayuyHbIX HCCIEA0BaHUN B (pU3UKE U METOIUKE Mperno-
naBaHUS (PU3UKH, UCTIOIH30BAHUS MPOTPAMMHBIX MPOIYKTOB IS TIPOBECHUS SKCIICPUMEHTOB M TIOJY-
yeHusi pe3ynbTraroB. CriocoOeH K oO0padoTKe, OLEHHWBAHUIO W KPUTHUYECKOMY aHAIU3y pe3yIbTaToB
Hay4YHO-UCCJIE0BATEIbCKON pabOThl, HAYYHBIX U MEJArOTUYECKUX JOCTHKEHUM, TEHEPUPOBAHUIO HO-
BBIX HJIEH MPHU PELICHUH HCCIEA0BATEIbCKUX U MPAKTUUECKUX 3a]]a4, B TOM YHCIIe B MEKIUCIUIUINHAD-
HBIX 00/1aCTSX;

POG6 — BnaaeTh moctaHOBKOM M 3P HEKTHBHBIM PEIICHUEM MPEAMETHBIX 3a7a4, 00padoTKOM, arpobariu-
el ¥ BHEIPEHUEM PEe3YJIbTaTOB UCCIIEAOBAHUI CAMOCTOSTENILHO U B KaYECTBE UJIeHa KOMaH/Ibl, YCTaHOB-
JIEHUEM COTPYIHHYECTBA B UCCIIEAOBATEIHLCKOM MPOIECCe M HAyYHBIMU OPTraHU3alUSIMH B IEJIAX TPAHC-
JISILUU TIEPEOBOTO OIBITA M KOMMEPIIMAIM3AIIMY TTOJIYYCHHBIX PE3YJIbTATOB;

PO7 — Bnagets MeTo/laMU MOUCKA, 00paOOTKH, KPUTHUECKOTO aHaIn3a U 0000IIeH!sT HayYHOH 1 Hayyd-
HO-TEXHUYECKOW MH(GOPMAIINH, TIEPETOBOT0 OTE€UECTBEHHOTO U 3apy0eKHOTO OIbITa B MPOeCCHOHATb-
HOM JeATeNbHOCTH, PE3CHTAIlMN PE3YIbTaTOB UCCIENOBAHUN ¢ COOMIOACHUEM MPUHIIUIIOB aKaJeMuye-
CKOM YECTHOCTU, OTBETCTBEHHOCTH U JOOPOIOPSIOYHOCTH;

PO8 — ob6nagath MuIEepCKUMHU KaueCTBAMH, CIIOCOOHOCTHIO OCYIIECTBIATh PEIIEKCHIO U CAMOOIICHKY
CBOEH HAyYHOH M MEAAroru4eckou NeaTeIbHOCTH U TOTOBHOCTBIO K O0YYEHHUIO B TEUCHUH BCEH KM3HU

Upon successful Completion of this Program, the Student will be able to:

LO1 — knows and understands the fundamental concepts and problems of modern physics, its role in the
development of culture, the classical provisions of higher school didactics in integration with the
theoretical concepts of a special field, innovative and distance educational technologies in schools and
universities;

LO2 — speaks state, Russian and English languages for communication in the scientific, professional,
educational, cultural environment;

LO3 — observes tact, rules of ethics and respect for the personality of colleagues, shows intolerance to
any kind of discrimination and extremism;

LO4 — he is proficient in methods of developing University author's courses in various branches of
physics; methodology for developing scientific and methodological materials and educational
complexes, taking into account the training of multilingual personnel, information and communication
and distance education technologies, and world trends in education and science;

LO5 — owns technologies for the implementation of scientific research in physics and methods of teach-
ing physics, the use of software products for conducting experiments and obtaining results. Capable of
processing, evaluating and critically analyzing the results of research work, scientific and pedagogical
achievements, generating new ideas in solving research and practical tasks, including in interdisciplinary
areas;

LO6 — he is proficient in setting and effectively solving subject problems, processing, testing and
implementing research results independently and as a team member, establishing cooperation in the
research process and scientific organizations in order to broadcast best practices and commercialize the
results obtained,;




LO7 — proficient in methods of searching, processing, critical analysis and generalization of scientific
and technical information, advanced domestic and foreign experience in professional activities, presenta-
tion of research results in compliance with the principles of academic integrity, responsibility and integ-
rity;

LO8 — has leadership qualities, the ability to exercise reflection and self-assessment of their scientific
and pedagogical activities, and a willingness to learn throughout life
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2O | LOLLO2 LO3, LO6, LOS PO eCCHOHAITLHOM NI TEIIbHOCTH
é BD UC | FL 5201 | Foreign The purpose of studying the discipline is to master LO1,
O Language the skills of oral and written communication in a LO2,




(professional)

foreign language within the studied lexical and
grammatical topics. Much attention is paid to the
development of skills of understanding special and
scientific literature in the field of professional activ-

ity

LO8

BII
KOOK

Men
5202

MenexMeHT

[Tonai oKy apkpUIBI  CTYIOEHTTEp  Oackapy
caJlaChIHAAFbl OTAHABIK JKOHE IIETEIIIK O3BIK
ToXipubeHi; OimiM Oepyneri kociOm MeHemKepIiH
HICIIMIEPIH 1CKE achIPYIbIH HOTHXKENITIIrT MeH
THIMIUTITIH ~ OUTeTiH  0oJjambl;  0acKapymIbUIBIK
KBI3METTE YTBIMJIBI HIEHIIMACP/II Taba amajbl KoHE
ollapabl ICKe achlpa ajaubl; YHBIM KbI3METIHIH
HOTWXEJIUIIN MEH TUIMIUNTIH KaMTaMachl3 €TeTiH
KociOn Oackapy KaruIaTTapbl MCH SICTEpIH TaHaay
JKOHE KOJJIaHy; MBbIHaJai cajanap/a MpaKTUKAIbIK
JIaFAbLIap bl MEHIepei: 0acKapyIIbUIBIK
KBI3METTIH THIMII HIemiMIepiH Taly MakcaTbhIHIa
Tanznay 9MICTepl; YHBIMIACTHIPYIIBIIBIK JKOHE KEKe
MakcaTTapfa KON  JKeTKi3yre  OaFbITTalFaH
OpBIH/IAyIIBUIADMEH JKYMBIC ICTE€Y oficTepl MEH
Tocinaepi

B/ BK

Men
5202

MenepxMenT

W3yuuB AMCUMIIIIUHY, CTYyE€HThI OyayT 3HATh mepe-
JIOBOI OTEUYECTBEHHBIN U 3apyOEKHBIN ONBIT B 00-
JaCTU YTpPaBJICHUS; Pe3yJbTaTUBHOCTh U 3 dek-
TUBHOCTh pEAJM3alMU PElIeHUH MpodheccHoHallb-
HOTO MEHe/Kepa B 00pa30oBaHHUM; YMETh HAaXOIUTh
palMOHAIbHBIE PELICHUS B YIPABICHYECKOU Jes-
TEIbHOCTU M PEaTN30BBIBATH UX; BBIOUPATH U MpPHU-
MEHSTh NMPUHLUIBI U METO/bI MPO(eCcCHOHATBHOTO
ylpaBiieHus, 00eCleUNBalOIIUE PE3yIbTaTUBHOCTh
U 9(p(DEeKTUBHOCTh JEATETBLHOCTH OpraHU3aINH;
OBJIAJICIOT MPAKTUYECKUMHU HaBbIKAMH B OOJIACTH:

OH3,
OH8

PO3,
PO8
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METO/IOB aHa/M3a C ILEJbl0 HaxOoXJIeHHs 3(dex-
TUBHBIX PELICHUN YIPABICHYECKOU ACATEIBHOCTH;
METOA0B U NPUEMOB PabOThl C HCIOJIHUTEIAMH,
HAIIPaBJICHHBIX Ha JOCTHKEHUE OPraHU3aLlMOHHBIX
U JJUYHBIX LieJIen

BD UC

Man
5202

Management

Having studied the discipline, students will know
the best domestic and foreign experience in the field
of management; the effectiveness and efficiency of
the implementation of decisions of a professional
manager in education; be able to find rational solu-
tions in management activities and implement them;
choose and apply the principles and methods of pro-
fessional management that ensure the effectiveness
and efficiency of the organization; master practical
skills in the field of: methods of analysis in order to
find effective solutions to management activities;
methods and techniques of working with performers
aimed at achieving organizational and personal
goals

LO3,
LO8

BII
KOOK

BP
5203

backapy
TICUXOJIOTUSICHI

[Ton MarucTpanTTapAplH Oackapy TCHXOJIOTH-
SCBIHBIH ~ TEOPHUSJIBIK-9JICHAMANIBIK ~ HETi3AepiH
TYCiHyiH,  Oackapy  ypaicrtepi  KyHeciHpaeri
TYJIFaHbIH PeJIl MEH OpHBI Typalibl TYCIHITH Oepe,
Oackapy  KbI3METIHIH  oHe  Oackapyesapa
OpeKeTiHIH  MOHIH  amajel.  MaructpaHrrap
MePCOHANIBI O6acKapy MPUHIUINTEP] MEH OMIICTEPIH,
MOTHUBAIUS TEOPHSICHIH, 0acKapyIIbUIBIK
menrnmaepal  KaObUiaayabl  3epTTeil, Oackapy-
OpTAaChIHJAFbl OACHIBUIBIK, KOIIOACIIBUIBIK >KOHE
TYJIFaapajIblK KOMMYHUKAIHSI TAFbUTAPBIH aJla ibl

OH3,
OHB®,
OH8

B/l BK

PU
5203

Ilcnxomorusa
YIPaBJICHUS

HCJ'IBIO HU3YUCHUA JUCHUIIIMHBI SABJIACTCA OCMBIC-
JICHUC W TIOHWUMAHHUE MAaruCTpaHTaMH TCOPCTHKO-

POg,
PO6,

11




METOAOJIOTMYECKMX OCHOB IICUXOJIOIMU YIIpaBliie-
HUA, OPpCACTABIICHUC O POJIKM U MCCTC JIMYHOCTU B
CHCTEME YIPABIEHYECKHX MPOLIECCOB, PACKPHIBAET
CYLIHOCTb  YIPAaBJIEHYECKOM  JIEATENbHOCTH U
YIPaBJIEHYECKOI0 B3auMoJieiicTBUA. MaructpaHTbl
HA3y4aT IIPUHIUIBI U METOIABl YIIPAaBIECHUA IIEPCO-
HAJIOM, TEOPUU MOTHMBALMHU, HPUHATHS YIpaBlICH-
YECKHUX pemeHHﬁ, IMoJiydaT HaBBIKM PYKOBOJCTBA,
JUEPCTBA M MEXJIMYHOCTHOM KOMMYHUKAIMU B
YIPaBJIEHYECKOU cpene

PO8

BD UC PM Psychology of | The purpose of studying the discipline is to com- LO3,
5203 | management prehend and understand the theoretical and method- LO6,
ological foundations of management psychology, to LO8
understand the role and place of the individual in
the system of management processes, to reveal the
essence of management activities and management
interaction. Undergraduates will study the princi-
ples and methods of personnel management, the
theory of motivation, management decision-
making, and gain leadership, leadership, and inter-
personal communication skills in the management
environment
Ipremni Mopyabai coTTi BII TK | TFAKT | Teopusibik [Tonai oOKbIM, MarucTpantTap (yIaHAMEHTANb/IbI OH1,
JNANBbIHABIK | aAKTaFAHHAH KeliH Oijgim T 5204 | dwusuka xoHe buzuka MeH acTpo(pu3UKaHBIH Ka3ipri OH7
MOIyJl/ | adymibl Ka0JieTTi: acTpodusuka keTicTikrepid; CepmiMAumiK koHe aedopMarus
Monayns | OH1, OH4, OHS5, OH7 KYPCBIHBIH TEOPUSCHIHBIH TEHACYJIEPiH, UI€aIbl )KOHE TYTKBIP
byHna- TaHIAYJIbI CYMBIKTBIKTBIH TUAPOAMHAMHUKACHIH, epic
meHTasb- | /Ilociie ycnenrHoro Tapayiaapsl TEOPUSCBIHBIH, KBAaHTTBIK MEXAHUKAHBIH JKOHE
HOU noa- 3aBCPIICHUA MOAYJIA SJICMCHTAPJIBIK 66J’IH_I€KTep TCOPHUACBIHBIH, IlIa3Ma
TOTOBKH/ | oOydJarouuiics 0yaer: (UBUKACBIHBIH, COyJI€ IIBIFAPY TEOPUSICHIHBIH,
The Mod- | PO1, PO4, PO5, PO7 IJIaHeTanap, KYJIIBI3 AP (M3HUKACHIHBIH,
ule of JKYJIIBI3apaibIK 3aTTapAblH, KOCMOJIOTUSIHBIH

12




Funda-
mental
Training

/ Upon successful

completion of the module,

the student will:

LO1, LO4, LO5, LO7

Kelbip mocenenepiH  OijneTiH  Ooyajgbl;  OCHI
Kydenepne  OONBII  KAaTKaH — Kydenep  MeH
MPOIIECTEP/IIH CUNIaTTaMalapbliH Ta0y yIIiH Gu3nKa
TEHIeyJIepl MEH 3aHJapbIH KOJIJJaHA aJIaJibl

KIK- | Knaccukaibik IToHI1 OKBIN, MaruCTPaHTTAP KIACCHKAJBIK >KOHE
WFZK | x0oHe KBaHTTBHIK | KBAaHTTBIK 00BEKTIIePAIH CUIIaTTamaiapbiH
5204 (hU3MKaHBIH aHBIKTay VIIH KJIACCUKAJBIK JKOHE KBAHTTHIK
3aMaHayn ¢du3nMka 3aHmapel MEH TEHJICYJEpiH Oulemi KoHe
KepiHici KOJJaHaAbl,  Kasipri  3aMaHFbl  KYPBUIFBLIAP
JKYMBICBIHBIH ~ HETi3iHIEC JKaTKaH MPOIECTepi
TYCIHIIpE allajibl, COHIAH-aK KJIACCUKAJBIK J>KOHE
KBaHTTHIK JKYHENEepHiH MiHe3-KYIKBIH TYCIHIIpe
aJajbl

Bl KB | IGKTF | 130panusie W3y4unB AHCUUILIMHY, MaruCcTpaHTbl OyIyT 3HAThH
A 5204 | rmaBbI Kypca COBPEMEHHBbIE  JOCTH)KEHUA  (yTHAMEHTAIbHOMN
TEOPETUYECKON | QU3MKU U acTpo(PU3UKU; ypaBHEHUS TEOpUHU
($u3MKY U acT- yapyroctd U JaedopManuu, THIAPOJUHAMHUKU
podusuku WJICATbHOM M BS3KOM KUAKOCTH, HEKOTOPHIE
BONPOCHl TEOPUHU TIOJNS, KBAHTOBOM MEXaHUKU U
TEOPUU DJIEMEHTAPHBIX YaCTHUI], (U3HKH TUIA3MBI,
TEOpUU U3NydeHHs, (U3MKKM TUTaHeT, 3BE3,
MEXK3BE3IHOTO BEIECTBA, KOCMOJIOTHH, CMOTYT
NPUMEHSTh ypaBHEHUS M 3aKOHbI (U3UKU IS
HAXOXJICHUS XapaKTEPUCTUK CHCTEM M IPOIIECCOB,

MPOUCXOJSIINX B ITUX CHCTEMaxX
SPKIK | CoBpemenHbIC N3y4uuB TUCHUIUIMHY, MaruCTpaHThl OYAYyT 3HATh U
wF MIPEJICTABICHHS | MPUMEHATh 3aKOHBI U YpaBHEHUS KJIACCUYECKOU U
5204 | kyaccuYecKOW M | KBAaHTOBOU buzuku TUISt OTIpe/IeTICHUS

KBaHTOBOH (H-
3UKH

XapaKTEPUCTUK  KIACCUYECKUX U KBAaHTOBBIX
00BEKTOB; CMOTYT OOBSICHATH MPOIIECCHI, KOTOPHIE
Je)KaT B OCHOBE pabOThI COBPEMEHHBIX YCTPOWCTB,
a TaKxKe WHTEPIPETUPOBATH ITOBEJICHUE

PO1,
PO7
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KJIaCCHYCCKHX U KBAHTOBBIX CUCTEM

BD EC | SCCT- | Selected Chap- | After studying the discipline, undergraduates will LO1,
PhA | ters of the know the latest achievements of experimental LO7
5204 | Course of Theo- | physics and astrophysics; equations of elasticity and

retical Physics deformation theory, hydrodynamics of ideal and
and Astrophys- | viscous fluids, some questions of field theory,
ics quantum mechanics and elementary particle theory,
plasma physics, radiation theory, physics of planets,
stars, interstellar matter, cosmology; will be able to
apply equations and laws of physics to find the
characteristics of systems and processes occurring
in these systems
MRCQ | Modern Repre- | After studying the discipline, undergraduates will
Ph 5204 | sentations of know and apply the laws and equations of classical
Classical and and quantum physics to determine the
Quantum Phys- | characteristics of classical and quantum objects;
ics they will be able to explain the processes that
underlie the operation of modern devices, as well as
interpret the behavior of classical and quantum
systems
KII TK |FPKESh | ®u3uka mmoHi [Tonai  OKbIM,  MarucTpaHTTap  KOJAaHOANbI OH1,
A 5304 | GoiipiHmIa ¢bu3uKaNbIK ecenTepl rpaduKaIblK, T€OMETPHUSIIBIK OH4,
KOJ11aHOaIbI YKOHE aHAJMTUKAJIBIK SAICTEp/IiH KOMETIMEeH LIelry; OH5
ecenTepAil lenly | aare0paiblK anmnapaTTsl, KOPPEISLUIIBbIK Talaayabl
Q,Z[iCTCMCCi JKIHC BIKTUMAJIABIKTAP TCOPUSACHL MCH
MAaTEMATUKAJIbIK CTAaTHCTHUKA allapaTblH KOJIAAHY,
MCXAaHUKAJIBbIK, JKbLIY, BHCKTpOMaFHI/ITTi JKIOHE
KBaHTTBIK MPOIECTEP/IIH MapaMeTpiIepiH €CenTey Il
OPBIHIAN 1B
MZhFP | Mekrente xone | [Tonmi OKy  OapbICBIHIa  MarucTpaHTTapjaa
OUA | XOO-na onUMMMajganap  Typiaepi  (KYHIi3ri, ChIpTTaii,
5304 (u3KKa MOHIHEH | KAIBIKTHIKTaH), (u3nKa moH1 OOWBIHIIA MEKTENTe
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oJIMMITAAIa JKOHE KOO-na opTypii JIEHrenaeri
YUBIMAACTBIPY OJIMMIIMAAANIAPABI TalbIHAAY, YUBIMIACTBIPY KOHE
anmicremeci OTKI3y TypasIbl TYCIHIK KajbllTacaapl; OiIiM
aITyIIbLIap OKYIIIBI MEH CTYIEHTTEPI1
oJIMMITHAJIapFa KaThICyFa JTanbIHAY
OMICTEMECIMEH  TaHBICAJIbI; OJIUMITHAIATIAP/Ibl
JMaiibIHaay JKOHE OTKI3y VIIIH ecenTepiAl TaHAayabl
YUpeHei; TEOpHUsIIBIK JKOHE MPAKTUKAIBIK TYP

ecenrtepiH Oaranay KpUTepHUiliepiH MeHrepei
[T KB | MRPZF | Metonuka pe- WN3yuynB NHUCHMIUIMHY, MAarucCTpaHTbl pPa3OBbIOT
5304 HICHUS TIPH- HAaBBIKK M  YMEHMsI  pEIICHUs  MPUKIATHBIX
KIAQIHBIX 33124 | QU3NYECKUX 3a7ad C TIOMOIIBI0 TpadUUuecKuX,
1o Gpu3uKe FCOMETPUUYECKUX W  AHAIUTHYECKHX  METOIOB;
MIPUMCHCHHUS aredpanvecKoro amnmapara,
KOPPEIIIMOHHOTO aHalM3a W ammnapara TeOopuHu
BEPOATHOCTEM M MAaTEMATHYECKOM CTaTUCTHKH;
BBITIOJHAT pPacu€Thl MapaMeTpOB MEXaHHUYECKUX,
TEIUIOBBIX, OJEKTPOMArHUTHBIX ¥  KBAHTOBBIX

MIPOIIECCOB

MOOF- | Meroauka N3yuus JTUCIUIUINHY, y MarucTpaHTOB
Shv OpraHHu3aIu chopMupyeTcsi pecTaBIeHNEe O BUAAX OJIUMITHA]]
5304 OJIMMITHA/T 110 (ouyHas, 3a04YHas, JUCTAHIMOHHAS), IOATOTOBKE,

¢u3uke B 1IKOJIE
U By3€

OpraHu3aly U MPOBEACHUS OJMMIINAJ PA3TUUYHOTO
YpOBHS MO (U3MKE B IIKOJIE U By3€; 00y4aroUrecs
MIO3HAKOMATCS €  METOJMKOHW  IOATOTOBKH
OJIapEHHBIX IIKOJHLHUKOB U CTYJEHTOB K Y4acCTHIO B
ONIUMITMAZAaX, TMPUMEHSS  TPAJAUIMOHHBIE |
JTUCTaHIIMOHHBIE 00pa3oBaTelbHbIE TEXHOJOTHUH;
HayyaTcsl MOAOWUpaTh 3aJaydl JJIs TOATOTOBKU H
MPOBEACHUS  OJMMIIMAJ;  OCBOST  KPUTEPHUH
OLICHUBAaHUS 3a1a4y TEOPETUYECKOIO "
MIPAKTUYECKOI0 Typa

PO1,
POA4,
PO5
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BD EC | MSATP | Methods for After studying the discipline, undergraduates will LO1,
h 5304 | Solving Applied | develop the skills and abilities to solve complex LO4,
Tascs in Physics | physical tasks using graphical, geometric and LO5
analytical methods; apply the algebraic apparatus,
correlation analysis and the apparatus of probability
theory and mathematical statistics; perform
calculations of parameters of mechanical, thermal,
electromagnetic and quantum processes
MOOPh | The Methods of | After studying the discipline, undergraduates will
SU Organization of | form an idea of the types of Olympiads (full-time,
5304 | Olympiads in part-time, distance), preparation, organization and
Physics at conduct of Olympiads of various levels in physics
School and at school and University; students will get
University acquainted with the methodology of preparing
gifted schoolchildren and students to participate in
Olympiads, using traditional and distance
educational technologies; learn how to select tasks
for preparing and conducting Olympiads; master the
criteria for evaluating tasks of the theoretical and
practical round
KII SBBT | STEM-06imim [Tonai oxpin, maructpantrap STEM-6inim Gepyai OH1,
KOOK | 5301 | Gepy eHTi3y MocenesiepiHe MEMIICKETTIK CasiCaTThIH OH4,
TEXHOJIOTUSUIAp | HEri3ri HOPMATUBTIK KyXKaTTapblH Oulyl JKoHe OH5

bl

STEM-0inim Oepyni eHri3ynmi periiaMeHTTeHTiH
KyKaTTapAbl TajlAaid OTBIPBIN, XKobajmay »KoHe
FBUIBIMH-O/TICTEMEITIK KYMBICTBIH HBICAHIaphl MEH
onicTepiH, OimiM Oepy yHbIMIApbIHIA JEHCAYIBIK
CaKTay TEXHOJIOTUSCHIHBIH Heri3fepiH Oulyl THIC;
MHTETPATUBTI TACLI HET131He MoHAPaJIbIK Ma3MYHBI
0ap MEKTem OKyImIblIapblHA apHaJfaH  OKYy
TaIChlpMaJIapblH a3ipieit o1y, KOpHEKI
KYpaJlgapapl, JEMOHCTPAISUIBIK  JKOHE  OKY-

16




oMICTEMEITIK MaTepHaIap bl JabIHIAY TOCUIIEPIH
naijanany, Ka3ipri 3aMaHfbl JKaOABIKTApAbI, OLTIM
Oepy OarmapiaMaliblK KaMTaMachl3 €Tyl JKoHE
AJIEKTPOHJIBIK O1J1iM Oepy pecypCTapblH Malaiany

T1J1 BK

TSO
5301

Texnonoruu
STEM-
oOpaszoBaHHs

W3yuuB AMCUMILIMHY, MarucTpaHTbl OyIyT 3HATh
OCHOBHBIE HOpPMAaTHUBHBIC JIOKYMEHTBI
rOCy/lapCTBEHHOH  TIOJUTHUKK B BOIPOCAX
BHenpeHus STEM-o0pa3zoBanus U aHAJIM3HPOBATH
JOKYMEHTBI,  PErJIaMEHTHUPYIOIIME  BHEAPEHUE
STEM-o6pa3oBanue; 3HaTh (OPMBI H METOMBI TIPO-
eKTHOM M HAyYHO-METOJIUYECKOW paboOThl, OCHOBBI
3JI0pOBbECOEPETAIONNX U IUCTAHIIMOHHBIX TEXHO-
JOTUH B oOpraHu3anusx o0pa3oBaHUs; yMETh
pa3padarbIBaTh y4eOHbBIC 3aJJaHUS IS IIKOJIbHUKOB
C MEXIIpeIMETHBIM COJAEp)KaHHEeM Ha OCHOBE
WHTETPATUBHOTO TIOAX0Ja, MCIOIH30BATh NPHUEMBI
MOJATOTOBKH HarJITHBIX CpPEACTB,
JNEMOHCTPAIIMOHHBIX ¥ Y4eOHO-METOIUYECKHX
MaTepuasos, UCMOJIb30BATh COBPEMEHHOE
obopynoBanue, o00pa3oBaTeIbHOE MPOTPAMMHOE
o0ecrieyeHMe M AJIEKTPOHHBIE 00pa3oBaTebHbIE

pecypcsl

PO1,
POA4,
PO5

PD UC

SET
5301

STEM
Education
Technologies

After studying the discipline, undergraduates will
know the main regulatory documents of state policy
in the implementation of STEM education and
analyze  the  documents  regulating  the
implementation of STEM education; know the
forms and methods of project and scientific and
methodological work, the basics of health-saving
and distance  technologies in  educational
organizations; be able to develop educational tasks
for students with intersubject content based on an

LO1,
LO4,
LOS
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integrative approach, use techniques for preparing
visual AIDS, demonstration and teaching materials,
use modern equipment, educational software and
electronic educational resources

@Du3MKaHbIH 63€KTi1 MoceeNepiHiH MOy i/
Monyb akTyanbHbBIX Tpo0sieM Hu3uKu/

Module Actual Problems of Physics

Moayabai ¢aTTi
asgKTaraHHAH KeliiH OL1iM
aJymbl KadJerTi:

OH1, OH3, OH4, OH5,
OH6, OH7, OH8

/ TlocJie ycnenrHoro 3a-
BepuIeHus MOAYJIs 00y-
yapmuiics Oyner:

PO1, PO3, PO4, POS, PO6,
PO7, PO8

/ Upon successful comple-
tion of the module, the
student will:

LO1, LO3, LO4, LOS5,
LO6, LO7, LOS8

OH1,
OH4,
OHS5,
OHG,
OH7

KII EAFPK | Ecenrey [ToH1 OKBITI, MATUCTPAHTTAP MAaTEMATHKAJIBIK KOHE
KOOK | M 5302 | amicTepi xoHe CaHJIBIK MOJEJBACYIIH HETi3ri oicTepiH, (U3MKa-
(bU3UKaIIBIK MaTEMaTUKAJIBIK MOJICIIbICPIiH KIKTEyIH,
porecTep i 3epTTeyIepAeri KOMIBIOTEPIIK AKCICPUMEHTTIH
KOMITBIOTEPIIIK | OPHBIH, KOMIBIOTEPIIIK OaFgapiaManapMeH >KYMBIC
MoJeIIey icTey HETI3/IepiH olyi; MEXaHUKAJIBbIK,
THIPOJUHAMUKAIBIK,  AJEKTPOMArHUTTIK  JKOHE
JKBUTYy TPOILECTEPIHIH MOJCIBICPIH KYpy JKOHE
€cenTey YIIiH CaHABIK 9/IiCTep MEH KOMIBIOTEPIIK

Oarmapramanap/ bl KoJaana ouryi Tric
[ BK | VMKM | BeruucnutensH | M3ydyuB QUCHUIUIMHY, MarucTpaHThl OyAyT 3HATh
F 5302 | sre MmeTOIBI 1 OCHOBHBIE METOJIbI MAaTEMaTUYECKOTO0 M YHCIIEHHO-
KOMITBIOTEPHOE | 'O  MOJENUpOBaHMs, Kiaccudukamuio (usmko-
MOJICTTUPOBAHUE | MATEMAaTHICCKUX MOJICNICH, MECTO KOMITBIOTEPHOTO
(buznuecKkux AKCIIEPUMEHTA B UCCIEAOBAHUSIX, OCHOBHI pabOTHI C
MIPOIIECCOB KOMITBIOTEPHBIMU TIPOTpaMMaMu; YMETh TPUMCHSITh
YHCIIEHHBIE METOJIbI U KOMITBIOTEPHBIE MTPOTPAMMBI
JUIL TIOCTPOEHUA W pacyéra MOJEIEH MexaHude-
CKHX, THJIPOJMHAMHYECKUX, DEKTPOMATHUTHBIX H

TETUIOBBIX MTPOIIECCOB

PD UC |[CMCMP | Computational | After studying the discipline, undergraduates will
hP 5302 | Methods and know the basic methods of mathematical and nu-
Computer merical modeling, classification of physical and
Modeling of mathematical models, the place of computer exper-
Physical iments in research, the basics of working with com-
Processes puter programs; be able to apply numerical methods

and computer programs to build and calculate mod-
els of mechanical, hydrodynamic, electromagnetic

PO1,
PO4,
PO5,
POG,
PO7

LO1,
LO4,
LO5,
LO6,
LO7
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and thermal processes

KII TK | ZhMFG | KOO men [ToHni OKBIN, MarucTpaHTTap MEKTENTe JKOHe
ZUZh | mekrente KOO-na FBUIBIMU-3EPTTEY JKYMBICTapbIH
5305 | ¢usuka YUBIMIACTBIPY epeKIIEeIiKTePiH; FBUIBIMH

OoMbIHIIIA 3epTTeyJIepAl KYPrizy OMICTEeMECiH, 9JicTepi MeH
FBUILIMU o/licTeMecCiH; OKYIIbLIap MEH CTYISHTTEPIIH OKY-
3epTreyepal 3epTTey JKOHE FBUIBIMU-3€PTTEY JKYMBICTAPbIHBIH
YUBIMAACTBIPY | TYpJIepi MEH HBICAaHAApBIH; JKCIEPUMEHTTEpi
KOHE xKocrnapiay, YUbIMAACTBIPY *OHE OTKi3y Ke3iHaeri
)ocrapiay KAyilCi3iK TEXHUKAChl MEH OpT Kayimnci3miri
epexelsiepiH; TaKbIPBINTHl KaJbIITACThIpa Olly,
JKEKE JKOHE TOITHIK YKYMBICTAPIbl YHBIMIACTHIPY;
onebuerTepal 13ey MEH TaHJAay.lbl JKY3€re achlpy;
HKCIEPUMEHT HOTHKEIIEPiH YChIHY

FABA- | ®us3uka xxoHe IToHaI  OKBINI, MAarucTpaHTTAap IeJaroruKajIbIK
ZhK | actpoHOMHS xKoOanayablH TEOpPUSUIBIK HETI3/IepIH KOHE >KaHa
5305 | OoiipiHmIAa OLTIM | OKYy Ma3MyHbIH koOanayasl; Oakbuiay-eJiiey
ATyIIbUIApABIH | MaTepHaIapblHA KOWBUIATHIH TalanTap/bl; OLTiM
AKOOAITBIK ayIIbUIApAbIH JKac KOHE JKEKe epeKLIeNiKTepiH
KbI3METI €CKepe  OTBIPBIN,  JK00aJapJblH  TAKbIPHIOBIH
TaHJay]bl, 9p KE3€HHIH MIHAETTEPIH aHBIKTAYIbI
KOHE YaKbITBIH >KOocHapijayibl; dp OLIIM ayIibl
MEH TOIIEH e3apa 1C-KUMBLI >Kacayabl, OuTiM
TYIIBITAPABIH JKOOAIBIK KOHE DKCIIEPUMEHTAIIbI-
3epTTey 1c-opeKeTiH YIBIMIACTBIPYMEH

OaiiylaHbICTHI TOyeKenIep i Oaranay/pl Ou1yl THIC
[T KB |OPNIFV | Opranuzamus u | I3y4uB IUCHMIUIMHY, MarucTpaHThl OyayT 3HATh
Sh 5305 | mianupoBanue | OCOOCHHOCTH OpraHu3aIH HAyYHO-

Hay4HBIX UC-
cJIENOBAaHUH 110
¢busuke B By3e U
IKOJIE

HCCIIEIOBATENILCKON paboThl B IIKOJE U BY3E; Me-
TOOJOJIOTHIO, METOJAbI WM MCETOJHUKHU HpOBe}IeHI/ISI
HAyYHBIX HCCIEIOBaHUMN; BUABI U (PopMbl ydeOHO-
WCCIIEIOBATENIbCKOW M HAyYHO-HCCIIEI0BATEIbCKOMN

OH1,
OH4,
OHS5,
OHe,
OH7,
OH8

PO1,
PO4,
POS,
POG,
PO7,
PO8
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paboThl y4aluxcsi U CTYJCHTOB; NPAaBUJIA TEXHUKU
0e30MacHOCTH M TOKapHOH 0e30MacHOCTH MpH
IUIAHUPOBAaHHUU, OPTraHU3alUM U MPOBEJCHUH JKC-
NEPUMEHTOB; YMETh (HOPMYyIUpPOBaTh TEMY, Opra-
HHU30BBIBATh MH/MBUIYAIBHYIO U TPYIIIOBYIO pabo-
Ty; OCYLIECTBJIATb IOUCK U BBIOOp JIUTEPATYPBI;
HPUBHBATh OOYYAIOIIUMCSI HABBIKH aKaJIeMUYECKO-
ro MUchbMa U COOJIIOIATh KYJIbTYPY aKaIeMUUYECKOU
YECTHOCTU; NPEICTABIATh PE3yJAbTAThl IKCIEPH-
MEHTa

PDOFA | IlpoekTHas W3y4unB AMCHUIIIMHY, MarucTpaHTbl OyayT 3HATh
5305 | mesTenpHOCTH TEOPETUYECKUE OCHOBBI II€JArOrM4eCcKOro IpOeK-
06y‘IaIOH_II/IXC}I THUPOBAHUA MU IIPOCKTHUPOBAHHA HOBOI'O yqe6Hor0
o pu3uKe u colepkaHus;  TpeOoBaHMSI K  KOHTPOJIbHO-
ACTPpOHOMUH HU3MCPUTCIIBHBIM MAaTCpuajliaM; YMCETb BH6I/IpaTL
TEMBI IIPOCKTOB C y‘IéTOM BO3PAaCTHBIX U WHIWBH-
JyaTbHBIX OCOOCHHOCTEH OO0YYaromuXcs, OIpese-
JATh 3aa4i U IJIAaHUPOBATHL BPEMSA KaXKAOTO dTalla,
BSaHMOHeﬁCTBOBaTL C KaXIbIM O6yllaIOIJ_[I/IMC$I u
IPYIIION; OLIEHUBATh PUCKH, CBSI3aHHBIE C OPraHH-
38.1.[1/16171 HpOGKTHOfI nu OKCIICPUMCHTAJIbHO-

I/ICCJICJIOBaTeJII:CKoﬁ JACATCIIbHOCTHU 06W3IOHH/IXC$I
PD EC | OPRPh | Organization After studying the discipline, undergraduates will
us and Planning of | know the features of the organization of research
5305 | Research in work at school and University; methodology, meth-
Physics at Uni- | ods and methods of research; types and forms of
versity and educational research and research work of students
School and students; safety and fire safety rules for plan-

ning, organizing and conducting experiments; be
able to formulate a topic, organize individual and
group work; search for and select literature; instill
academic writing skills in students and maintain a

LO1,
LO4,
LO5,
LO6,
LO7,
LO8
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culture of academic integrity; present the results of
the experiment

PASPhA | Project After studying the discipline, undergraduates will
5305 | Activities of know the theoretical foundations of pedagogical de-
Studying in sign and design of new educational content; re-
Physics and quirements for control and measurement materials;
Astronomy be able to choose project topics taking into account
the age and individual characteristics of students,
define problems and plan the time of each stage; in-
teract with each student and group; assess the risks
associated with the organization of project and ex-
perimental research activities of students
KII OP 5303 | ©Onnipicrtik [Tonai oky Oapeiceinga maructpantrap: KOO-na OH1,
KOOK MIPAKTUKACHI ¢usnka cabakTapblH >KOcCHapiay, YHBIMIACTBIPY OH3,
JKOHE  OTKI3Yy epEeKIICNIKTepiH: MPAKTHKAIBIK, OH4,
CEMHUHAap, 3epTXaHaJbIK >XyMmbictap, BOX; Oirim OHS5,
oepy OarapiamanapbIHbIH, OKYy KYMBIC OHG6,
Kocrapiapsl MEH cuu1a0ycTapAblH KYPBUIbIMbIH; OH7,
CTYACHTTEpPAIH KETICTIKTepiH Oaranayipl, OLTIM OH8
aJIyIIbUIAp/AbIH JKEKE EpEeKIIETIKTEepiH ecKepyai,
MH(POPMALUSIBIK-KOMMYHHUKAIHSITBIK KOHE
KAIIBIKTBIKTAaH ~OUTIM ~ Oepy  TEXHOJOTHSJIApbIH
KOJIJaHy/1bl YiipeHei
ITJI BK | PP 5303 | [Ipou3BoactBeH | M3yunB MUCHMILINHY, MaruCTpaHTbl OyAyT 3HATh: PO1,
Hasl MpaKkTHKa 0COOEHHOCTH TUIAHUPOBAHUS, OpPraHU3alUU U TPO- POg,
BEJICHUS 3aHATUN MO (U3MKE B By3e: MpaKkTUye- PO4,
CKUX, CEMHHApPCKUX, JabopaTopHbix padot, CPOII; POS,
CTPYKTYpy 00pa3oBaTelIbHBIX Mporpamm, pabouux POB,
yueOHBIX IJIAaHOB M CHJUIA0YCOB; HAaydaTCsl OLIEHU- PO7,
BaTh JOCTIDKEHUS CTYACHTOB, YIUTHIBATH WHIUBU- PO8

JyanbHble 0COOCHHOCTH 00yYaromuXcsl, IPUMEHSTh
MH(OPMallMOHHO-KOMMYHUKAIIMOHHBIE W JMCTaH-
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OUOHHBIC 06paSOBaTCJ'IBHBIe TE€XHOJIOIT'NH

DKCIIEPUMEHTTIK-3EPTTEY KYMBICHI /
DKCcIepUMEHTAILHO-UCCIIeI0BaTEIbCKast paboTa

PD UC | IP 5303 | Industrial After studying the discipline, undergraduates will LO1,
Practice know: the features of planning, organizing and con- LO3,
ducting physics classes at the University: practical, LO4,
seminars, laboratory work, IWST; the structure of LO5,
educational programs, working curricula and sylla- LOG,
buses; learn to evaluate students ' achievements, LO7,
take into account individual characteristics of stu- LO8
dents, apply information and communication and
distance learning technologies
Mopayasbai coTTi M33X | MO3X | TarpumbiMaaman | FeuibiMu  131€CTipyAiH  FBUIBIMH — 3€pTTEYJIEp/l, 13 OH1,
asiIKTaraHHAH KeliH 0i1im 5401 | an eTy MeH TYKBIPBIMJIAMAHbl ~ MakKcaTTap JKOHE  €cemTep OH4,
aJIymbl Ka0JaerTi: MarucTpIiiK KaOlaeTTi  Jaypeic  cumarray  0Oly  Kepek; OH5,
OH1, OH4, OH5, OH6, OH7 ’)K00aHBI MarucTepiiik  JWccepTamusi  JKeke  Oemimuep OHB6,
OPBIHJIAYIbI OOWBIHIIIA  FBUIBIMU-3EPTTEYI  YKYMBICTapbIHA OH7
/ Tlocsie ycneurHoro KaMTHUTBIH XKocTap KypayFa KaOUIeTTi 007y Kepek, KYMBICKa
3aBeplIeHUs] MOAYJIs MarucTpaHTThIH | KQXKETTI KOpJapibl JKOCMapiail amy KaxeT, ©3iHiH
oOyuarommiics Oyner: SKCIIEPUMEHTTIK | FBUIBIMM JKYMBICTApPbIHBIH HOTHXKeJepiH Oaranai
PO1, PO4, PO5, POG6, PO7 -3epTTey any kepek; WHTepHET >KeNiCiHEeH, SIEKTPOHIBIK
KYMBICHI KiTarmxaHaJiap/iaH, pedepar KypHaJIapIaH
/ Upon successful naiansl  FRUIBIMU-TEXHUKAIBIK MOIIMETTI  aly

completion of the module,
the student will:
LO1, LO4, LO5, LO6, LO7

KaOuneTiHe ue OO0y Kepek; ©31HIH KaHa FhUIBIMU
HOTHDKETIEPIH ~ KUCBIHABI ~ TYKBIPBIM  TYpPIiHIE
KepceTyre Kabu1eTTi 00y Kepek.

FoutbiMu MonmiMeTIEH JKYMBIC iCTe Oiny Kepek,
aKaJIEMUSUTBIK XaTTap jkKa3y (FBUIBIMH Makajaiap,
xobamap, Ma3MyHJama jkacayFa) XoHE 3epTTey
TaKbIPBIOBIHAA TPE3CHTAIMS Kacay HaFJabUIapbiH
Urepykepek. O3iHiH KaHAa FHUIBIMH HOTHXKeIepiH
KHMCBIH/IBI TYXKBIPBIM TYpIHJIE KOpceTyre KaOliaeTTi
Oosly Kepek; 3epTTeysiepliH HOTHXKENIepiH Makaia,
€cen TYpiHJe pecimeyre KadiaeTTi 601y Kepek
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PO1,
PO4,
PO5,
PO6,
PO7

OUPM | DUPM | DkcnepumeHTasn | BBITh CIOCOOHBIM TPABUIIBHO C(HOPMYIUPOBATH
5401 | pHO- Lead M 33Ja4d  HAy4HOrO0  MCCIIENOBaHUf,
WCCIIEIOBATENbC | KOHIICTIIUIO HAyYHOTO MOMCKA; COCTABIIATH IUIaH
Kast pabota HAyYHO-UCCIIEIOBATEILCKON paboThI o
MarucTpaHTa, OTJIeIIbHBIM pa3jiellaM MarkucTepcKoil quccepranum,
BKJIIOYast IUIAHUPOBAaTb HEOOXOIMMBIE Ui  BBIIOJHEHUS
MIPOXOKICHHE paboThl  pecypchl,  OLIEHMBATh  PE3YyJIbTAThI
CTaXUPOBKHU U COOCTBEHHOM pabOThI; OBITH CIIOCOOHBIM M3BIIEKAThH
BBITIOJTHEHUE MOJIE3HYI0 HAYyYHO-TEXHHUYECKYI0 HMH(GOpMAIUIO U3
MarucCTepCKOro | 3JIEKTPOHHBIX O6ubaMOTEK, pedepaTuBHBIX
MPOEKTa JKypHaoB, cetu WHTepHeT; OBITh CHOCOOHBIM
NpPEJCTaBUTh  COOCTBEHHBIC HOBBIE  HAayYHBIC
pe3ynbTaThl B BHJE CTPOro OOOCHOBAaHHBIX

YTBEPXKJICHUM.
Ymerpr paboTarh C HaydyHOM uH(pOpMalueH,
BJIQ/IETh HaBBIKAMM  AKaJE€MUYECKOro IHUChMa
(pedepupoBanre, aHHOTHPOBAHHWE, HANHCaHHUE
HAay4YyHOM CTaTbM, MPOEKTA) M MPE3CHTALMU TEMBI,
ObITh  CMOCOOHBIM  TPEACTaBUTH COOCTBEHHBIE
HOBBIE HAy4HbIE pE3yJbTaThl B BHJAE CTpPOro
00OCHOBaHHBIX  YTBEPXKACHUH M OQOPMIIATH
pe3yJIbTaThl UCCIEIOBAHUIN B BUJIE CTATEH, OTYETOB

U T.JI.

RWMS | EWMS | Experimental To be capable to be correct to formulate the
5401 | research work of | purposes and problems of scientific research, the

a master student,
including
internship and
writing of
Master's thesis

concept of scientific search; to be capable to make
the plan of research work for separate sections of
the master thesis, to plan works necessary for
performance resources, to estimate results of own
work; to be capable to take useful scientific and
technical information from electronic libraries,
abstract magazines, the Internet; to be capable to

LO1,
LO4,
LO5,
LOG,
LO7
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present own new scientific results in the form of
strictly reasonable statements; to be able to work
with scientific information, master the skills of
academic writing (abstracting, annotation, writing a
scientific article, a project) and the presentation of
the research topic. To be capable to present own
new scientific results in the form of strictly
reasonable statements and to make out results of
researches in the form of articles, reports, etc

KopBIThIH Bl aTTECTAITHS /

HroroBas arrecranus

MOKPK

O3MII

MarwucTtpaiix
YKOOaHBI PaciM-
TIey JKoHE
KOpFay

WDMP

Odopmnenue u
3aIuTa Maru-
CTEpPCKOro Mpo-
eKTa

Writing and de-
fending of mas-
ter's project

12

Bapuabirsl /
Hroro

60
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