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BB Goiibinma oKy natHenepi: Ocbl bB-Hbl TabbICThI asAKTaFaHHAH KeifiH CTyeHTTep ToMenzeri Kabinerrepre He 6oyl THIC:

ON1 - MojieHHeTapanbIK-KOMMYHHKATHBTIK Ky3bIPETTiIKTi MEHTepY, O/1aH dpi OKBITY/IBI 03 GeTiHIIe KaaFacThIPy JaFAblIaphiH KOJI1aHa OTBIPbIT
Te/IarOrMKAIBIK XAHE KOFAM/BIK KbI3METTe KaCiOH ©3apa KapbIM - KaTbiHacTap/bl KaJIbITTACTHIPY; KICIOM KbI3METTE ICHCAYIBIKTBI CAKTay/bl, HBIFAUTY/IB]
KAMTaMachi3 eTeTiH Kypaniap MeH aJiCTepli MaKcaTThl nakianaHy.
ON2 - OneyMeTTiK, 3THKAIIBIK XKHE FRUIBIMH OWNIap/Ibl ecKepe OTHIPBIT, GiniMIi KaJBIMTacThIpy YIUiH aKrapaT XHHay KIHE TYCiHAipY, ONapABIH
KYH/BUIBIKTapbiH, KO3KapacTapbiH, STHKA/BIK NPUHLKITEP] MEH OKBITY ofiicTepiH CHIHU TypFbiIaH Garanay, ©3/1epiHiH N€IaroOrMKAJIBIK IaMy bl yLIiH KaHa
MaKcaTTap Ko; )
ON3 - Op Typii aKNaparThiK-KOMMYHHKALMSIBIK TEXHONOTHATapE! KOJIaHA OTHIPHIMN, (PU3UKAHBIH O3BIK TYKBIPBIMAAMaaphiHa HerizenreH
TeopHsIBIK GiiMAL CHIHM TYPFBLAAH ipiKTey XoHe (u3MKaHBl OKBITY/BI JKOHE O3iHiH KaCiOH OCyiH KeTLIAIpY YLUiH GiniMai maiaanauy;
ON4 — Wuionosueti Ginim Gepy >karmaifbiHia MYMKiHAIri wekreyi GiTiM anylbUIap/bl OKBITY MEH Top6GueneyiH MCHXOJOTHANIBIK=
TeJarorMKaIbIK npobemManapbiH TYCIHY, OKY npouecinze 6iiM anymublIapabiH apTypi KabineTTepiH ecKepy, OMIpJIiK )KOHE OKY KOHTEKCTiH/E OJIapJbIH
TICHXOJIOTMSUTBIK 2N-ayKaThIH STHKAJIBIK TYPFBIIAH KOJIAAY;
ONS5 — Du3HKa FEUTBIMAAPHIH TYCiHY JKOHE Hrepy YUIiH ipresti ofticHaMaJIbIK JKOHE TEOPUANIBIK MoHi Gap ipresii FBUIBIMA YFBIMP/bl
TyciHy, ¢pu3nKaHbIH xKahaHIBIK JXKoHE keprijikTi npoGiemanapbiH Wenry ywiH 6acka FeUIBIM CajlajiapbiHaH GiniMai KOJIZaHy MEH MHTErpaLusiayibiH
©3iHiK YCTaHBIMbIH JIQJICIIEY. .
ONG6 - Ka3aK XaJIKbIHBIH TAPHXBIHBIH HETi3ri Ke3eH/IepiH, MEMJIEKETTIIrE MCH OPKEHHETI HbICAH/IAPBIHBIH IBOJFOLMSACHIH TYTAC JKoHE OOBEKTHBTI
Typ/e *apus €Ty, FBUIBIMH 3EpTTey/iep MEH aKaJeMUAILIK JKasy opicTepin Giy, akaeMHUAIBIK aa/BIK KaFHAATTapel MEH MOIEHHETIHIH MaHBI3bIH
TYCiHy;

ON7 - ®u3mKa canachHaa MBIKThI aKaJIEMHSUTBIK XKOHE NPAKTHKATIBIK GiniMi KepceTy, FEUIBIMU TAHBIM HBICAHAPhl MEH snicTepiMeH, KopiaraH
aneMJi Mrepy/liH SpTYpJi TaCiiiepiMeH onepaiys xacay, KOFAMHBIH JAaMYBIH/IaFbl FRUIBIMHBIH POJIiH TYCiHY. )

ONS - OTaHABIK XKaHe IIeTeNiK ToXKipHuOeHi eckepe OTHIPBI, Ka3ipri 3aMaHFbl acrar jkacay XOHe aKnaparThiK TeXHOJOrusnap KoMEeriMeH
3KCIIEPUMEHTTIK JKoHe (Hemece) TEOPHSIBIK (pM3MKANBIK 3epTTEY/EP/IH TAHIAN aJIbIHFAH CaNachIHAA FhUILIMM 3epTTeyep Kyprisy; g

ON9 — Ou3uKanbK 3epTTeyJep/iH O3/epi TaHlaraH calachlH/ia (U3MKANBIK AKNAPATThl OHJACYAIH, TANAYABIH JKIHE CHHTE3/IeyliH Ka3lprl
3aMaHFbl QiCTEPIH KOJAaHy, HETi3ri MaTeMaTHKabIK YFBIM/Iap MEH OTIepaLysUIap/ibl KOJIaHyFa JOHE ONap/bl bu3NKaTBIK ecenTepAi Weny Ke3iHae
KOJLIaHY, SKCIIEPUMEHTTIK JKOHE TEOPHSIIBIK (pu3MKa CaNackIH/Ia TAAAMAIIBIK KIHE TEXHONIOTHAIBIK memiMAepAi eHrisy;

ON10 - STEM OKBITY 3/1eMEHTTEPIMEH Gipikripinren cabakrap oTKi3y, TaGUFH OH/EP MOH/IK-TiIIIK OKBITY TEXHOJNOTUACHIH CLIL naiinanasy;

ON11 - [TonapaJblK TONTapAa )KYMbIC icTey, oneyMeTTiK npobieManap/ibl ey Ke3iH/e FRUTBIMH OLTIMA KOaHy IAFAbLIapbIH MEHICPY;

ON12 - MexrenTeri ¢pu3uKa KypchiH AaMbITY/bIH FRUILIMH NPUHLMITEDP] MEH JIOTHKACHIH TYCIHY, OpTYPli OKBITY TEXHONOTHsIAPbIH onapabIH
OpTYpIILNIriH/IE KOHE OPHbIHA KOJIAAHY.

TaHy XKoHE
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Binim Gepy camacsIHBIH KOAbl JkoHe ataybl: 6B01 Ilemarormkairsik FRIIBIMAAP
Hasipnay OarbITHIHBIH KOIBI JkoHE aTaysl: 6B015 JKapatsuteicTany moHIepi OOMBIHINIA MyFaTiMIep daspiiay
binim Gepy OarnapiamachlHbIH Kokl xkaHe araybl: 6B01514 dusuka (IP)

OHu TaxsKe pa3BUBAIOT CBOH HABBIKH, OCHOBAHHBIC HA MPHOOPETEHHBIX TEOPETUUESCKUX 3HAHUAX, UTO
MO3BOJIACT TBOPUYECKH CO3[aBaTh M INPUMEHATH (U3MUECKHE MOJCIM Ul peUIeHHs 3aj1ad
HCCIICZIOBAHMS CBOMCTB MEXaHMYECKHX O0O0BEKTOB. bymymme yuwTens pa3BHBAIOT CBOM HAaBBIKH
CaMOCTOATENbHOM paOOoThL, BKIIIOYAs H3yUeHHE aATOPUTMOB, HHCTPYMEHTOB H CPEICTB, HEOOXOAUMBIX
JULSL PEILICHIs 3a1ad MEXaHUKH.

O:kupaeMble pe3ybTaThl 00ydeHus :

1) 3amomuHaeT ompeeneHUs NOHATHIl (NPUONIDKEHMIT) B MeXaHHKe, (OpPMYIBI, CBS3BIBAIOLINE
BEJIMYMHEI, TOHSTHS 3aKOHOB H MaTeMaTHIECKHE BBIPA)KCHHS;

2) JleMOHCTpHpYeT 3HAaHMS W TIOHUMAaHHE B OOJIACTH MEXaHWKHM NpU OOBSICHCHHH SBICHUHA |
MIPOIIECCOB B PUPOJIE U TEXHHUKE;

3) Pemaer 3aa4n Ha OCHOBE 3aKOHOB MEXaHHKU;

4) Hcnonezyer MeTomsl 0OpaOOTKM pe3yibTaToOB 3KCHEPHMEHTOB W W3MEPEHHH, OMpeIess
3aBHCUMOCTH MEXKIY (PU3MYCCKUMU BETHYNHAMH;

5) AHamm3upyet rpaduKy 3aKOHOB IBIDKCHUS;

6) CpaBHHBaCT B3aHMOCBS3M 3aKOHOB B MEXaHHKE;

7) Kputnuecku oneHUBAET pe3yibTaThl SKCIIEPUMEHTOB 110 MEXaHHKE;

8) OOoOmiaeT Hay4HBIC NAHHBIC, DKCICPUMEHTAIBHBIC U HCCIICIOBATEIbCKUE pE3yIbTaThl JUIL
IIPEJICTABJICHHS NIPOTHO30B U 00BSCHEHUIA.

Ne | IToH koawl IIon aTaybl cem | kp | IIpepexBusuti MocTpexBu3nTi IToHHiH MaKcaThl, KbICKAIA CHIIATTAMACHI MeH KYTiJIETiH HOTH:KeIepi bb
(Ka3akuia, opbICIIa, AFBUINIBIH TiJTiH/IE) OO0 bIHIIA
KYTiJIeTiH
HOTHEIKeJIep
1 Meh 1222 MexaHuka 1 7 MonekynanbIk Ilonnin MakcaThl: MexaHUKANBIK IPOLECTeP i CHIIATTAUTHIH HETi3r1 3aHIapAbl OKBII YHpEHes. ON-5,7,9
¢bu3uka Ilonnin KpicKama cunarramacbl: Kypc Oapbichinna Oonamak MyragiMaep MEXaHHKaia 3aMaHayH
TEOPHSIBIK TYXKbIPbIMIAMAIapabl KOJIaHyFa OallaHBICTBI ©3 KyY3bIPeTTepiH TambITaasl. Omap
COHJlali-aK aJIBIHFAH TEOPUSUIBIK OLTIMre HeTi3[eNreH JarJbUIapblH DaMBITaIbl, OyJl MEXaHUKAJIBIK
OOBEKTIIEpiH KacHeTTepiH 3epTTey MocelelepiH IIemy VIIiH (H3MKaIbIK  MOJAEIbACPAi
LIBIFAPMAIIBLIBIKIIEH KYPYyFa jkoHE KOJJaHyFa MyMKiHaiK Oepeni. bonamak myranimaep o3 OeTiHiie
JKYMBIC iCTey NaFIbLIapblH JaMBITAJbl, COHBIH INIIHJE MEXaHHKa MOCENeNepiH IIelryre KasKeTTi
AITOPUTMIEP, Kypaliapabl )KoHe Kypalaapasl YHpeHy.
IIoH GoiibIHIIA KYTiJIETIH OKY HITHIKeIepi:
1) MexaHukanarsl YFBIMOApAbIH (IIaMaliapAblH) aHBIKTaMalapblH, MIamManapiasl OacKalapbIMeH
OalyIaHBICTBIPATBIH (D OPMYJIANapblH, 3aHOAPABIH TYXKBIPEIMIaMalapbl MeH MaTeMaTHKAaJbIK
OPHEKTEPIH ecTe CaKTail/Ibl;
2) MexaHuKa caJachbIHAAFBI OLTIMJIEPiH, TYCIHIKTEpiH TaOWFaT IeH TeXHHKaarbl KyOBUIBICTapIpl,
TporecTepAi TYCIHIipy/Ie KepceTesi;
3) MexaHuKa 3aHIapbIHA €CEeNTep MIbIFapaibl;
4) DKcnepuMEHTTEp MEH OJlley HOTIDKENepiH ©Hjey, (H3UKANBIK IIaMaiap apachIHIAFsl
TOYENIITIKTepi alKbIHAAY TOCUIIEPiH KO JaHaIbl
5) Kosransic 3aHIapbIHbIH rpaQUTKEPiH TaTAHIbL;
6) MexaHHKaaFbl 3aHIBIIBIKTAp IBIH 03apa OallIaHBICHIH CANIBICTHIPAIb;
7) Mexanwka 60¥bIHIIa SKCTIEPHMEHTEPAIH HOTIDKEIIEPiH CHIHU OaFaaiisl;
8) Bomkamaap MeH TyCiHAIpMeNep YChIHY VIIIH FBUIBIMH JQNENAeMeNepi, SKCIEPUMEHTTED MEH
3epTTey HOTHKEIEePiH KUHAKTA B
1 Meh 1222 MexaHuka 1 7 MonekynsipHast LeJb IUCHMIUIMHBI: U3YYUTh OCHOBHBIE 3aKOHBI, XapaKTePHU3YIOLIHE MEXaHUUECKHE TIPOIIECCHI.
¢buznka u Kparkoe ommcanue aMcuMIUIMHbL: Bo Bpems kypca Oymyiipe yduTens pasBHUBAIOT CBOU
TepMOINHAMUKA KOMITETCHIINH, CBSI3aHHBIE C HCIIOIB30BAHIEM COBPEMEHHBIX TEOPETHUESCKIX KOHIIETIIINI B MEXaHHKE.
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1 Meh 1222

Mechanics

Molecular  physics
and
thermodynamics

The purpose of the discipline: to study the basic laws that characterize mechanical processes.

Brief description of the discipline: During the course, future teachers develop their competencies
related to the use of modern theoretical concepts in mechanics. They also develop their skills based on
the acquired theoretical knowledge, which allows them to creatively create and apply physical models
to solve problems of studying the properties of mechanical objects. Future teachers develop their skills
of independent work, including the study of algorithms, tools and tools necessary to solve problems
of mechanics.

Expected Educational outcome:

1) Memorizes definitions of concepts (approximations) in mechanics, formulas relating quantities,
concepts of laws, and mathematical expressions;

2) Demonstrates knowledge and understanding of mechanics when explaining phenomena and
processes in nature and technology;

3) Solves problems based on the laws of mechanics;

4) Uses methods for processing experimental and measurement results, determining relationships
between physical quantities;

5) Analyzes graphs of the laws of motion;

6) Compares the interrelations of laws in mechanics;

7) Critically evaluates the results of experiments in mechanics;

8) Summarizes scientific data, experimental, and research results to present predictions and
explanations.

2 BZhFDE
1212

Bananapapin  xac KoHe
(DU3HONTOTHSITBIK amy
epeKIIemiKTepi

Binim Typassl
FBUTBIM KOHE
OKBITYIBIH ~ HETi3Ti
TEOpHsIIaPbI

Monnin Makcathl: OKyIIBUIAPIBIH JKEKe KaKETTUTIKTEPiH ecKepe OTHIPHIN, OLTIM alyIIbLIapIbH
JIaMyBIH OaKbLIay, )KachIHA COMKEC OKy IPOLECTEePiH XKOCIapIIay JKOHe eHIi3y, JKallbFa Oipaeil OKbITy
MEH OKYIIBUIAP/bIH dJI-ayKaThIH MIBFapMaIIbUIBIK KOJIIaY. .

TToHHiH KbICKaIIA cHIIATTaMachl: MaKcaThl: OKyIIbUIAP/BIH KEKe KaKETTUTIKTEpiH €CKepe OTHIPHIII,
OimiM axymbIIapABIH JaMybIH OaKpuIay, )KacklHa COMKec OKy IPOIECTEpiH jKocTapiiay »oHe eHTi3y,
JKaIIbIFa Oipaeit OKBITY MEH OKYIIBLIapABIH dJI-ayKaThIH MIBFapMaIbUIbIK Koaay. CtyneHTTep: * op
TYpJi OKYLIBUIAPABIH JKeKe OacTamKbl HYKTENEpiH, ONapIblH OKY OJIEYETiH >KOHE HAaKThl KOJJay
KaXeTTUTKTepiH TaHy * OKyIIbLIapABIH HAKTHI KOJIay, OacIIbUIBIK, OKBITY JKOHE Oarajiaylarsl jKeKe
Ka)KETTUTIKTEpiH KapacTsIpy

TIoH GoiibIHIIA KYTiJIETIH OKY HITHIKeJIepi:

1. Bananap MeH »acecHipiMaepIiH ecy MEH JaMyBIHBIH (HU3HOJOTHSIIBIK 3aHIBUIBIKTaphl Typabl
aKHapaTTapIbl TAHUBL

2.A¥3aHBl IIBIHBIKTHIPY, CajayaTThl ©MIp CAITBIH KaJbIITACTHIPYAAFbl TalalTap MEH epexenepi
TaJIKbIIAHIbI.

3. OKymbUIapablH HEPB JKYHECiHIH, TipeK-KHMBUI XOHE IIIKi CEeKpelMsUIbIK Oe3riep MeH OoNapblH
TUTHEHAIIBIK TAJIANTapbIH aXKbIPaTabl.

4.TeIHBIC aiTy, 39p IIBIFApy MYIIEIEPiHiH KYPBUIBICH MEH KBI3METIH JKOHE OJNAp/BIH HKac epeKIIeNiri
(u3noNOTHsCHIHA, THTUEHACHIH TAJIAMHIbL.

5.bAK, wuHTepHEeT pecypcTapbl, apHalibl JOHE FBHUIBIMHU-KOMIIUTK oeOHeTTepAeH ajbIHFaH
JKApaThUIBICTAHy FBUIBIMBI TYPFBICBIHAH KOHE OMIpJIIK MaHBI3(bl Ma3MyHBI Oap aKmaparTsl Tabambl,
JKWHAKTaMIbI,

6. Xac kezeHaepiHe coiikec ac KOPBITY XKyiieci MeH KaH aifHaly )KYHEeCiHIH KYPBUIBICHI MEH KbI3METiH,
JKeKe OachIHa KOHMBIIAThIH TUTHEHAJIBIK TalanTapblH Oaraiaiiibl.

7. Cesim, KaObLIAY, TYHCIK, €c, Oiiiay, caHa — ce3iM, Coiney, KOHUI-KYH (3MOIHs) (pyHKIUSIIapBIHBIH
JIeHrelin Oaranaisl.

8. OKymbuIap OpraHu3Mi JaMybIHBIH jkacKa OaillaHbICTBl (PM3UONIOTHSIIBIK SPEKIIeIKTEPiH ecKepe
OTBIPBII OKY-TOpOHe YAepiciH YIlbIMAacThIPaIbL.

2 BFORD
1212

Bospactabie "
¢usnonornueckue
0COOCHHOCTH ~ Pa3BUTHUSL
netei

Hayxa 00
o0pa3oBaHUU u
KIIIOYEBBIE  TCOPUH
00yueHus

Ilem, npeamera: Ha6J'IIO,I[eHI/IC 3a pa3sBUTUEM OGy‘IaIOIlII/IXCH, IUIaHUPOBAHUE W BHEAPCHHEC
COOTBETCTBYIOILIMX BO3pacTy IIPOLIECCOB 06y'-IeHI/IiI, y4uTbIBasg HWHAWBUAYAJIbHBIC norpe61—[ocm
yJamuxcs, TBOPYECKOE NMOAACPIKUBAHUE BCeO6IJ_I€I‘0 06y‘IeHI/I$[ n 6J'Ial"01'[0J'Iy‘II/I$I YYE€HUKOB.

Kpancoe ONMMCAaHHE TUCHHUILJIUMHBI: CTy[IeHTI)I MOT'YT: paclio3HaBaTb MHAUBUAYAJIbHBIC OTIIPABHBIC
TOYKH Pa3HBIX HNIKOJIBHUKOB, UX IMOTCHLHAJ B 06y'-ICHI/II/I u HOTpe6HOCTH B KOHerTHOﬁ TIOAACPIKKE;

ON-1,4,11
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paccMaTpuBaTh WHIWBHIyalbHble IOTPEOHOCTH CBOHX IIKOJHHHKOB B KOHKPETHOU IOAIEPIXKKE,
PYKOBOZICTBE, OOyUECHHHU U OLICHKE.

O:xuaeMblii pe3yJbTaThl 00y4eHHs] TpeaMeTa:

1. PacmiozHaer mHpoOpManuio o (HU3HOIOTHYECKHX 3aKOHOMEPHOCTSIX POCTa U Pa3BUTHUS AETEH U
TOJIPOCTKOB.

2. O6cyxnaoT TpeboBaHuUs U MIPaBUIia 3aKalIUBaHUs OpraHu3Ma, GOpPMHPOBaHHUs 30POBOro obpasa
JKU3HH.

3. Pa3nu4aloT HEPBHYIO CHCTEMY YYAIUXCS, ONOPHO-JIBHTaTeNIbHbIC H BHYTPEHHE-CEKPETOPHEIC
KeJIe3bl U UX TUTHeHHYeCKUe TpeOOoBaH s

4. AnammsupyeTr cTpoeHHe H (DYHKIUH OPTaHOB [bIXAaHWS, MOYEHCITyCKaHHs, HX BO3PACTHYIO
(HU3M0NIOTHIO, THTHEHY.

5. Haxomgut, o06oOmaer uHGOpPMALMIO M3 CMH, HHTEPHET-PECYPCOB, CIECLMAIBHONH M Hay4dHO-
MIOMYJISIPHOI JIUTEPaTyphl, HMEIONIYIO €CTECTBEHHOHAYYHOE H )KU3HEHHO BXKHOE COJIEPIKAHHE;

6. OueHuBaeT cTpoeHHe W (QYHKIHHU IHUINEBAPUTEIEHOH CHCTEMBI U CHCTEMBI KPOBOOOpAIICHUS B
COOTBETCTBUM C BO3PACTHBIMU NEPUOJAMHU, THTHEHNYECKHE TPEOOBAHUS K JIHYHOCTH.

7. OnieHHBaeT ypoBeHb (ByHKLUH YyBCTB, BOCIPHUSATHUS, HHTYHLUH, TAMSITH, MBIIUICHUS, CO3HAHUS,
pedn, HaCTPOCHUSI(IMOLIUH).

8. Oprasmsyer y4eOHO-BOCIUTATEIABbHBI MPOILECC C YYETOM BO3PACTHBIX (HH3HOMOTHUECKUX
0CcoOEHHOCTEH Pa3BUTHS OPTaHU3Ma YIAIHXCSL.

2 APFDC 1212

Age and Physiological
Features of the
Development of Children

Educational Science
and Key Learning
Theories

Subject purpose: Mastering the laws of physiological development of students in accordance with
their age characteristics, features of the structure and functioning of individual organs and organ
systems and teaching the rules of a healthy lifestyle.

Brief description of the discipline: Objective: to monitor the development of students, plan and
implement age-appropriate learning processes, taking into account the individual needs of students,
creatively support universal learning and the well-being of students. Students can: Recognize
individual starting points of different students, their learning potential and needs for specific support;
consider the individual needs of their students for specific support, guidance, training and evaluation
Expected learning outcomes of the subject:

1.Recognizes information about the physiological patterns of growth and development of children and
adolescents.

2. Discuss the requirements and rules of hardening the body, the formation of a healthy lifestyle.

3. Distinguish between the nervous system of students, musculoskeletal and internal secretory glands
and their hygienic requirements.

4. Analyzes the structure and functions of the respiratory organs, urination, their age physiology,
hygiene.

5. finds, summarizes information from the media, Internet resources, special and popular science
literature that has natural science and vital content;

6.Assesses the structure and functions of the digestive system and circulatory system in accordance
with age periods, hygienic requirements for the individual.

7. Assesses the level of functions of feelings, perception, intuition, memory, thinking, consciousness,
speech, mood (emotions).

8. Organizes the educational process taking into account the age-related psycho-physiological
characteristics of the development of the body of students.

3 MFT 1223

Mornekynanslk  Qusnka
)KOHE TePMOJMHAMUKA

MexaHuka

OnexTp JKOHE
MarHeTH3M

ITonnin MaKcaThbI: 3aTTHIH KYPBUIBICH MEH KaCHETEPiH MOJICKYTAIIBIK — KHHETHKAJIBIK TEOPHS JKOHE
TEPMOIMHAMHKA TYPFHICBIHAH OKBIN YHPETY.

Tlonnin KpIcKama cunmarramachl: KypcTel oKy OapbiChiHIa Ooamiak MyraqiMIep MOJEKYIablK-
KHHETHKAIBIK TEOpHs JKOHE TEPMOAMHAMHUKAHBIH HETri3fepiMeH TaHbicaabl. Onap MOJIEKYIabIK
(U3MKaHBIH ~HETI3ri MOJEJTBICPIH, HICaNIbl JKOHE HAKThl Ta3laplIblH MOJENbIepl MeH
3aHJBUIBIKTAPBIH, COHMAM-aK MOJEKyJIalap/AblH KIaCCHKANBIK TapanyblH 3epTTeiini. Onap cOHbIMEH
KaTap TepMOAMHAMHUKA dIICTEpPiH, HETi3ri TepMOIMHAMUKAJIBIK KaThIHACTAP/bI XKOHE TePMOINHAMUKA
MEH MOJICKYJIANbIK (PM3MKaIaFbl 3aMaHayH YFBIMIAP.Ibl 3ePTTECH .

IToH GoiibIHIIA KYTiJIETiH OKY HITHXKeJIepi:

ON-5,7.,9
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1. Morexynanslk (Gu3nKafarsl YFeIMIApAbIH(IIAMATAP/bIH) aHBIKTaMaIapbIH, [IaMaIapIbl
GackanapbIMeH GailTaHBICTHIPATHIH (GOPMYyITanapbIH, 3aHIap/IbIH TYKbIPbIMIaMaIapsl MEH
MaTeMaTHKaJIbIK OPHEKTEPiH eCTe CaKTal/Ibl;
2. Monekynanslk ¢usnka OOHbIHIIA OiTiMAEpiH, TYCIHIKTepiH TaOUFAT II€H TEeXHUKAJaFbl
KYOBLIBICTAp/IbL, IPOLIECTEPI TYCIHIIpYEe KopceTe i,
3. bBenrini 3agnap MeH Gopmynanapra ecentep IbFapaibl;
4.  TlpouecrtepaiH rpadUTKEPiH caaapl KOHE TaJAAIbI;
5. JKblIy KO3FalTKBILITAP/IBIH KYMBIC iCTEY MPHHIHUITEPIiH CUITATTAHIBI;
6.  Bomkamaap MeH TYCiHAIpMeNep YChIHY YIIIH FRUIBIME AdJIeNIeMeNep/Ii, IKCIIEPUMEHTTED
MEH 3epTTey HOTIDKEICPIH KHHAKTAN/IbL.
3 MFT 1223 MozekynsipHas Gpusnka u Mexanuka DJEeKTPUYECTBO U Heab aucnMIIMHBIM3ydyeHHe CTPOEHMs M CBOKMCTB BeLIECTBA C MO3ULMH MOJIEKYISPHO —
TepMOJMHAMHKA MarHeTH3M KHHETHYECKOH TEOPUH U TEPMOJANHAMUKH.
Kparkoe onmncanue AMCHMIUIMHBI: Bo Bpemst Kypca Oyayliuue yduTens 3HAKOMSTCS C OCHOBAMH
MOJIEKY/IIPHO-KHHETHYECKO Teopur W TepMOAMHAMHKH. OHH H3y4arOT OCHOBHBIC MOJICIH
MOJICKYJIAPHON (DU3MKM, MOJECIM M 3aKOHOMEPHOCTH HJCAIbHBIX U PEalbHbIX IA30B, a TAaKKe
KJIACCHYECKOE pacripesiesicHne Monekyl. OHU TakKe M3ydarT METO/bl TePMOANHAMHKH, OCHOBHBIE
TEPMOANHAMHUYECKHE COOTHOLICHHS U COBPEMEHHBIC KOHLCIIIHU B TEPMOANHAMUKE U MOJIEKYJIIPHOI
(usuke.
OskuaaeMble pe3ybTaTbl 00y4eHUs:
1. 3anoMuHaeT ompeneNeHWS IOHATHH (BEIMYMH) MOJEKY/SIpHOH GH3uky, (HOpMyIsL,
CBSI3BIBAIOLIIE BEIMYUHBI MEXKIY CO00M, GOPMYIIMPOBKH 3aKOHOB M MX MaTeMaTHYeCKHe
BBIPQKCHHS;
2. JIeMOHCTpHpYeT 3HaHHS U OHMMaHHE MOJICKYISIPHOM (DH3UKH NPH OOBSICHEHUH SIBIICHUI
1 IIPOLIECCOB B IIPUPOJIE U TEXHUKE,
3. Pemaer 3amaqu ¢ HCIIONB30BaHHEM H3BECTHBIX 3aKOHOB U (HOPMYIT;
4. Crpourt u aHaIH3UpYyeT IpaHKH IPOLIECCOB;
5. OnuceIBaeT NPUHIMUIBI PaOOTHI TEIUIOBBIX JBUraTeNei;
6. OO6oOmaer HayYHBIC JOKa3aTeNbCTBA, SKCIIEPHMEHTHl U Pe3yJbTaThl UCCICTOBAHUH UL
BBIJIBIYKCHHS! IPEJUTOIOKCHUM 1 00bSICHEHHIA.
3 MPT 1223 Molecular physics and Mechanics Electricity and | The purpose of the discipline: Study of the structure and properties of matter from the point of view
thermodynamics magnetism of molecular kinetic theory and thermodynamics.
Brief description of the discipline: During the course, future teachers get acquainted with the basics
of molecular kinetic theory and thermodynamics. They study the basic models of molecular physics,
models and patterns of ideal and real gases, as well as the classical distribution of molecules. They
also study methods of thermodynamics, basic thermodynamic relations and modern concepts in
thermodynamics and molecular physics.
Expected results of training in the discipline:
1.  Memorizes definitions of concepts (quantities) in molecular physics, formulas relating
physical quantities, formulations of laws, and their mathematical expressions;
2. Demonstrates knowledge and understanding of molecular physics when explaining
phenomena and processes in nature and technology;
3. Solves problems using known laws and formulas;
4.  Constructs and analyzes graphs of processes;
5. Describes the operating principles of heat engines;
6.  Synthesizes scientific evidence, experiments, and research results to propose hypotheses
and provide explanations.
4 MBP 1228 MexaHuka OoMBIHIIA MexaHuKa Dnektp skoHe | IToHHiH MakcaTrbl: MexaHHKaIIBIK IIPOLIECTEP Il CUIIATTANTBIH HETi3r 3aHIap bl OKBIN YHPEHE . ON-5,79
HPAKTUKYM MarHeTH3M ITonnin KpIcKama cunarramacel: Kypc OapbickiHa Oonarak MyFranimMaep 3aMaHayH 3epTXaHAJIBIK
11a00PATOPHSIIBIK KaOIpIKTAp MEH MaTeMAaTHKAJbIK OaraapiiaMaiblK JKacaKTaMaHbl KOJJAaHA OTHIPHIN, 3aMaHayd
[PAaKTUKYyM, ATOM | 3epTXaHaJbIK HPAKTHKAHBIH TEOPHSCHI MCH IPAKTHKACKHIH Yiiperei. Onap 3epTXaHabIK )KyYMBICTapFa
KOHE atoM | (u3uKanblk Mozaenbaep i [birapMalbUIbIK OpBIHAAY JKOHE KOJJJaHy JaFAbUIapblH AaMbITabl. Onap
SIIPOCHIHBIH COHBIMEH KaTap MEXaHHKa MOCENEIICPiH Iuenryre KaXeTTi 03iH/IiK KyMbIC TaFAbUIAPbIH JaMbITa/IbL.
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(HU3uKachHAH

KypcTsl askTaraHHaH KeifiH osap (QU3HKANBIK MOZENBIACPAl 3epTXaHaNBIK KYMBICTapia

laboratory practicals
in the physics of
atoms and atomic
nuclei, laboratory
practicals in optics

11a00PATOPHSIIBIK IIBIFAPMAIIBUIBIKIICH KOJIIAHA aJlaj(bl )KOHE MEeXaHUKAHBIH MiHJIETTepiH 03 OeTiHIIe IIenre anaisl.
MPAKTHKYM, IIoH GoiibIHIIA KYTiJIETiH OKY HOTHIKeIepi :
OnTukanan 1. MexaHnkazarsl YFBIMAApABIH (LIaMaIapAblH) aHBIKTAMajapblH, IIamManapibl OacKajtapbIMEH
J1a00paTOPHSLITBIK GaiinaHbICTRIPAThH  (DOPMyIanapblH, 3aHIApABIH  TY)KBIPIMIaMalapbl MEH MaTeMaTHKAJIbIK
MPAKTUKYM OPHEKTEPiH KaTeNiKTep TEOPHSCHI apKbUIbI IKCIIEPUMEHT XKYPri3ill ecTe CaKTaiIbl;
2. MexaHHuKa 3aHJApbIH TYCIHyJE€ MaTeMaTHKaJbIK XOHE (H3HKaIbIK MAsSTHHKTEPIiH KOMETiMeH
9KCHEePUMEHTTIK )KYMBICTapAiH KOMETIMEH ecenTep MIbIFapaisl;
3. DKCHepHMEHTTEp MEH 6JIley HOTIDKEIEpiH ©HAey, (U3MKANBIK IIaManap apachIHAArbl
TOYEIALTIKTEp Il alKbIH/AY TOCUIICPIH KOJNIaHa bl
4. Kosranblc 3aH1apbIHBIH TpadUTKEpiH TaIaaiiabs;
5. MexaHuKaaFbl 3aHIbUTBIKTAP/IBIH 63apa OaiIaHBICHIH MAKCBEI MAsITHHTT MEH KOJI0EY MasITHUKTEP]
9KCHEPUMEHTTEP apKbLIbI CalbICTRIPaIbL;
6.MexaHnKa OOHBIHIIA YKCIIPIMEHTEPIH HOTIKEIIePiH CHIHU Oaraiaii /s
7. Bomkamaap MeH TYCiHIipMesep YChIHY YILIIH FBUIBIMU AQdJeaeMeNepai, SKCIIEPUMEHTTED MEH
3epTTey HOTHKEIEPiH KUHAKTAI b
4 PM 1228 IIpakTHKyM 1O MEXaHUKE Mexannka IIpaxTnyeckue Ieab AMCHUTUIMHBI: U3YYUTh OCHOBHBIE 3aKOHBI, XapaKTEPHU3YIOIINE MEXaHNUECKUE TPOIECCHI.
3QHATHA no | Kparkas xapakTepucTHKa IMCIMIUIMHBE: Bo Bpems kypca Oyayliue y4urtess H3y4aioT TEOPHIO 1
JNIEKTPUYECTBY M | IPAKTHKY COBPEMEHHOH JlabopaTopHON NPAaKTHKH, HCIONB3Ysl COBPEMEHHOE J1abopaTopHOe
MarHeTusMy, o0opyoBaHHE M MareMaTH4eckoe IporpaMMHoOe obecredeHre. OHM pPa3BHBAIOT CBOM HABBIKH
MPAKTUYECKUE TBOPYECKOTO BBINOJIHEHUS M NPUMEHEHHs (U3MYECKUX Mozeneil Juisi nabopaTopHbix pabotr. OHu
3aHATHA 10 (HM3MKe | TAaKXKe Pa3BHBAIOT HABBIKU CaMOCTOSTEIBEHOH pabOThI, HEOOXOAMMEIE JUIS PEIICHNS 3a/1a4 MEXaHHUKH.
aTroMoB M aToMHBIX | Ilocie 3aBepieHHs Kypca OHH CMOTYT TBOPYECKH IIPUMEHSTh (PH3UUECKUe MOIENH B JIA0OPaTOPHEIX
s7iep, NPaKTHYEeCKHe | paboTax M CaMOCTOSTENBHO PEIIaTh 3aa4l MEXaHHKH.
3aHATHSA 110 oNTHKe. | OKHAaeMble pe3yJbTaThl 00y4eHHUsI 0 TUCHUILTHHE:
1. 3ammomMuHaeT onpeeNeH s OHATHIT (BEJIMYHH) B MEXaHHKe, (POPMYIIBI, CBSI3BIBAIOIIIE BEMYHHEI C
JPYTHMH, MOHATHS. ¥ MaTeMaTHYECKUE BBIPAYKCHHUS 3aKOHOB, MPOBOJS SKCICPUMEHT 4epe3 TCOPHIO
OIIHOOK;
2. Pemarp 3amaud ¢ IMOMOIIBIO HKCIEPUMEHTAIBHBIX Pa0OT C IMOMOLIBI0 MaTeMAaTHYeCKHX H
(U3HIECKNX MASITHUKOB B IOHUMAHHUH 3aKOHOB MEXaHUKH;
3. O0OpaboTKH pe3yIbTaTOB SKCHEPUMEHTOB W HM3MEPEHHH, ONpEeNeNieHHs] 3aBUCHMOCTEH MexIy
(U3MYeCKUMH BETMIHHAMHA
4. Ananusupyet rpaduTep 3aKOHOB JABHKEHUS;
5. B3amMoOCBS3b 3aKOHOB B MEXaHWKE CPAaBHUBACTCS MasTHUKOM MAaKCBEUIa W HAKJIOHHBIMU
MasITHUKaMH C TIOMOIIBIO 9KCIIEPUMEHTOB;
6. KputrHuecku OLleHHBACT PE3yJbTaThl IKCIEPHMEHTOB 110 MEXaHHKE;
7. OOoOmaer HaydHbIE JIOKa3aTeNIbCTBA, OJKCIIEPHMEHTHI M Pe3ysbTaThl HCCICIOBAHUH UL
MPECTABJICHUS NIPEOJIOKCHUN U 00bsICHEHUI
4 WM 1228 Workshop on mechanics Mechanics Laboratory The purpose of the discipline is to study the basic laws that characterize mechanical processes.
practicals in | Brief description of the discipline: During the course, future teachers study the theory and practice
electricity and | of modern laboratory practice using modern laboratory equipment and mathematical software. They
magnetism, develop their skills in creative execution and application of physical models for laboratory work. They

also develop the skills of independent work necessary to solve the problems of mechanics. After
completing the course, they will be able to creatively apply physical models in laboratory work and
independently solve mechanics problems.

Expected results of training in the discipline:

1. Remember the definitions of concepts (quantities) in mechanics, formulas that relate quantities to
others, concepts and mathematical expressions of laws by conducting an experiment using error
theory;

2. Solve problems with the help of mathematical and physical pendulums in understanding the laws
of mechanics with the help of experimental work;

3. Uses methods of processing the results of experiments and measurements, determining the
dependencies between physical quantities
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4. Analyzes the graphitator of the laws of Motion;

5. The relationship of laws in mechanics is compared by experiments using the Maxwell pendulum
and the inclined pendulum;

6. Critically evaluate the results of experiments on mechanics;

7. Summarizes scientific evidence, experiments and research results to provide assumptions and
explanations

5 Matl 1340

Maremaruka 1

Du3uKaIbIK
ecenTepAi LIbIFapy
MPAaKTUKYMBI 1

Ionnin MaKcaTbl: MeKkTen MaTeMaTHKachblHaH aareOpasblk eCenTepi [IbIFapy MEH KYPacThIPY/IbIH
QIIiC-TACUIACPIH XKOHE OJIapAbl KOJIIaHy MEH OKYIIbIFa TYCIHIIPY JafFIbLIapblH MEHIEpy.

Ilonnin KbicKama cunarramacbl: [lon Oomamak Quskka MyramiMaepiHE MaTeMaTHKAJIbIK
alaparThIH HETi3AepiH MEHrepyre KOHE OHBI (PU3HKA MOCEIIEIIEPiH MICIIy/e KOJIIaHyFa GaFbITTajFaH.
ITon anreGpa MeH TanmayiablH Oa3ajblK JIEMEHTTEPIH KaMTUIAbL, OyJl (M3HKAIBIK HpoLecTepii
MOJENBJCY JKOHE Tailjay YIIIH KaxeT. Kypc CTygeHTTepiiH aHaINTHKAIbIK OWIaybIH JKOHE
MaTeMaTHKaJbIK d/licTep i (U3HKa IIOHIH OKBITY/Ia THIM/I KOJIIaHy NaFAblUIapbIH JaMbITAIbL

I1oH GoiibIHIIA KYTiNIeTiH OKY HOTHIKeJIepi:

1. CaH/bIK XKUBIHAAP TCOPUSCHIHBIH HETi3ri aHbIKTaMalapbl MCH KJIACCHKAJIBIK TeOpeMasapbl apKbUIbI
6ip alfHBIMaJBUIBI (DYHKIMSUIAPBIH HBICAHBIHHA KOIITyTe OlIesi.

2. AynaH, KeJieM ecerTey/eri aHbIKTaIMaraH, aHbIKTAIIFAH HHTETPAIIap/IbIH MaHbI3bIH aHBIKTAH B!
3. JucddepeHimanaplk TEHACYyIep MEH TEHACYIep JKYHECiH IIenryaeri KIAaCCHKaIbIK diCTepi
MeHrepei

5 Matl 1340

Maremaruka 1

IpakTukym o
PELICHUIO
¢busnyeckux 3amayq 1

Leap IMCUMIUIHHBI: OBJAJICHHE IPUEMAMH U IPUEMAMH PELICHHs U COCTABJICHHS alreOpanuecKux
3a/1a4 110 MIKOJIbHOM MaTeMaTHKE ¥ HaBBIKAMH UX PUMEHEHHS U 0OBsCHEHHs yUCHHUKY.

Kpartkoe onucanue JMcHMILIMHBI: JIMCIUILUIMHA HANIPAB/IeHa HA OCBOGHHE OCHOB MaTeMaTHYECKOTro
anmapara OyIylMMH Y4uTeqAMH (QU3MKM M €ro HpUMEHEHHEe IPH PelIeHHH 3a1a4 (QH3HKH.
JucrmmnHa BKITFOYaeT B ceOs 6a30BbIe IIEMEHTHI aNreOphl M aHalN3a, KOTOpble HEOOXOMMMEI JUTS
MOZIEIIMPOBAHUS U aHalM3a (QU3MYECKUX TpoleccoB. Kypc pasBuBaeT aHaIMTHUECKOE MbIILICHUE
CTYIEHTOB M HaBBIKM 3((EKTHBHOrO NPHMEHEHMs MaTeMaTHYeCKHX METONOB B IIPENOAaBaHUU
busnxu.

OzknjaeMble pe3yJibTaThl 00y4eHust 10 AMCHHUILIHHE

l.yepe3 OCHOBHBIC ONpENENEHHS M KIACCHYECKHUE TEOPeMbl TEOPUM UYHCIOBBIX MHOXECTB 3HATh
(dopmy dyHKIHIA ¢ O1HON EPEeMEHHOM.

2. Inomaab, 00bEM ONPEAENAIOT 3HAYCHHE HEONPE/ICNICHHbIX, ONPE/ICTICHHBIX HHTETPAJIOB B pacueTe
3. BlajeeT KIACCHYECKMMH METOJaMH pemleHus JudepeHIManbHbIX ypaBHEHHl M CHCTEM
ypaBHEHHH

5 Matl 1340

Mathematics 1

Workshop on
solving physical
problems 1

The purpose of the discipline: to master the methods of solving and constructing algebraic problems
from school mathematics and the skills of their application and interpretation to the student.

Brief description of the discipline: the discipline is aimed at future physics teachers to master the
basics of the mathematical apparatus and use it in solving physics problems. The discipline includes
the basic elements of algebra and analysis, which are necessary for modeling and analyzing physical
processes. The course develops students ' analytical thinking and skills in the effective application of
mathematical methods in teaching physics.

Expected results of training in the discipline :

1.the basic definitions and classical theorems of The Theory of numerical sets are able to transfer the
object of functions of one variable.

2. Area, volume determine the significance of indefinite, definite integrals in the calculation

3. Master classical methods of solving differential equations and systems of equations

ON-5,9,11

6 EM 2224

BHCKTp JKOHC MarHCTU3M

Monekynanbik
¢dusuka

KHE

TEPMOANHAMUKa

Orntuka

Tlonnin makcarpi: CTyIeHTTEpIi 3JICKTPOMATHUTTIK KYOBLIBICTAp/IBIH HETi3Ti 3aHBUIBIKTAPBIHBIH
TEOPUSIUIBIK HETi3ZiepiMeH, ONap/blH NPAKTHKAJIbIK MaHBI3BIMEH TaHBICTBIPY JKOHE OHBI HAKTBI
ecenTepAi menryae KOJIIaHy AaFAbICEIH KaIbIITacTEIPY.

Ilonnin Kpickama cunarramacbl: Kypc OapbiceiHna Oomamrak MyramiMaep IeKTPiIiK, MarHHTTIK
JKOHE 3JICKTPOMATHUTTIK KYOBLIBICTAPMEH TaHbIca[bl. Onap 3JIEKTp JKOHE MarHUT OpiCTEepiHiH
TaOuFaThIHA, SICKTPOMATHHUTTIK OPICKE JKOHE JJICKTPOMArHETH3MHIH HETI3ri 3aHIapblHA 3aMaHayn

ON-5,7.9
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FBUIBIMI KO3KapacThl AaMbITafbl. Onap coHmaii-ak 2JIEKTp JKOHE MAarHeTHU3M MOCEIeNepiH IIenryre
KaXETT] alrOpHTMAEPAl, Kypalapasl jKoHe KYPBUIFBLIIApABI 3epTTeyni Koca alFaHzia, o3 OeTiHmre
JKYMBIC iCTEY JIaFAblIaphIH AaMbITA/IbL.

IIon GoiibIHINA KYTiIeTiH OKY HOTHIKeJIepi:

1.OneKTpOMarHUTTIK ©pPIC TEOPUSCHIH CHUIATTANTBIH HETIi3Ti YFBIMAApIbIH, TYCIHIKTEpIiH XoHE
LIamManapabiH (U3NKAIBIK MAFBIHACKIH TEPEH TYCIHEi;

2. DIeKTPOMAarHUTTIK KYOBUIBICTApABl CHNATTAHTHIH (DU3UKANBIK 3aHIBUIBIKTAPMEH TAHBICHII,
oJIap/ibl HETI3JCUTIH MATIMETTEP/Ii )KMHAKTAMN ayajpbl;

3.Ilon OObIHIIA WUIepreH TEOPUSUIBIK OLTIMIEpl HEeri3iHae SJMEeKTPOMArHUTTIK KYOBUIBICTAPIbIH
HETI3r 3aHJapblH NaibIMay JAICTEpiH Oinesi;

4. DneKTpOMarHMUTTIK ©pic TEOpHSCH OOMBIHIIA HIepreH TEOPHSUIBIK OLTIMIH HAaKTBHI eCenTepAi
Lmienryre KoJJaHyqa ajiJblHFbl Oejimaepie YHPEHreH oic-TOCUIACPMEH CajbICTHIPMAibl Talliay
JKacai anajpl,

5. DneKTpOMarHUTTIK KYObUIBICTAap OOMBIHINA HETI3ri MoceNeNepiH menryne TuQpIbIK pecypcTapisl
HAKThI €CENTEeP/i LIeIIy e KOJIIaHa anabl.

6. DIEeKTPMarHUTTIK KYOBUIBICTapFa OaiJaHBICTHI ecenTepli LICIIYiH TYPJi >KOJJapbiH Oaranmait
anasl;

6 EM 2224

DIJIEeKTPUYECTBO U
MarHeTu3M

MonexynsipHas
¢m3uka u
TepMOANHAMUKA

Orntuka

Heab qucuunaunbl: O3HAKOMJIEHHE CTY/ICHTOB C TEOPETUYECKUMU OCHOBAMH OCHOBHBIX 3aKOHOB
JJIEKTPOMArHUTHBIX SIBJICHUH, WX MPAaKTUYECKUM 3HAYCHHEM U (POPMUPOBAaHHE HABBIKOB HX
NPUMEHEHHS TIPU pelieHNH KOHKPETHBIX 3a/1a4.

Kparkoe onucanue aucuMimiiMHbl: Bo Bpems kypca Oydyliye yuuTeds 3HAKOMSATCS C
INEKTPHUYCCKUMH, MATHUTHBIMHU M JIEKTPOMArHUTHBIMHU siBJIeHUsIMH. OHM Pa3BUBAIOT COBPEMEHHBIN
HayuyHbIM B3I HA NPUPOAY AIEKTPUYECKMX W MAarHUTHBIX MOJIEH, JIEKTPOMAarHUTHOE Moje U
OCHOBHBIE 3aKOHbI 3JIeKTpoMarHeTusma. OHM TaKke Pa3BUBAIOT CBOM HABBIKM CAMOCTOSTEIHLHOM
paboTHI, BKJIIOYAsi N3YYCHHE aITOPHTMOB, HHCTPYMEHTOB H IPHCIIOCOOTICHUH, HEOOXOANMBIX IS
peIIeHusI TPo0JIeM dIIEKTPHIECTBa U MarHETH3Ma.

O:xujaeMble pe3yJibTaTbl 00yYeHus:

1. Imyboxo mOHMMaeT (HM3WYECKUH CMBICT OCHOBHBIX IIOHSTHH, KOHLENIWH ¥ BEJHYHH,
XapaKTEPHU3YIOLMX TEOPHIO AIIEKTPOMarHUTHBIX TOJIEH;

2. 3HakoM ¢ (pU3MUECKMMH 3aKOHAMH, XapaKTEPU3YIOIIMMH 3JIEKTPOMATHUTHBIC SIBICHUS, U yMEET
coOuparh JaHHBIE, HX 000CHOBHIBAOIIHE;

3. Brageer MetoaMu paccykIeHHsI 00 OCHOBHBIX 3aKOHAX JJIEKTPOMATHHTHBIX SIBJICHHI Ha OCHOBE
MOJYYEHHBIX MO MPEAMETY TEOPETUUECKHUX 3HAHUIA;

4. YMeeT NpoBOAUTh CPAaBHUTEIbHBIN aHAIM3 MOIYYEHHBIX IO TEOPHM IEKTPOMArHUTHBIX IOJEH
TEOPETHYECKUX 3HAHUHM C MeTojaMM U IOAXOJAMH, U3YHYEHHBIMH B IPEIBIAYIIUX pa3jenax, Mpu
pELICHNH KOHKPETHBIX 3a]1a4;

5. YMeer HCmonb30BaTh LU(POBBIE PECYpCHl NPH PELICHHH KOHKPETHBIX 3alad, CBS3aHHBIX C
penreHreM 6a30BBIX 3a/1a4 0 AJIEKTPOMArHUTHBIM SBICHHSIM.

6. YMmeeT OlLECHMBATh PAa3IMYHBIC CIIOCOOBI PEIICHMS 3a[a4, CBS3aHHBIX C AIEKTPOMArHUTHBIMH
SIBJICHUSIMH,

6 EM 2224

Electricity and magnetism

Molecular  physics
and
thermodynamics

Optics

The purpose of the discipline: To familiarize students with the theoretical foundations of the
fundamental laws of electromagnetic phenomena, their practical significance, and to develop skills in
applying them to solve specific problems.

Brief description of the discipline: During the course, future teachers become familiar with electrical,
magnetic and electromagnetic phenomena. They develop a modern scientific view of the nature of
electric and magnetic fields, the electromagnetic field and the basic laws of electromagnetism. They
also develop their independent work skills, including learning the algorithms, tools, and gadgets
needed to solve problems in electricity and magnetism .

Expected results of training in the discipline :

1. Deeply understands the physical meaning of the fundamental concepts, values, and quantities
characterizing the theory of electromagnetic fields;

2. Is familiar with the physical laws characterizing electromagnetic phenomena and is able to collect
data to substantiate them;
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3. Has mastered methods of reasoning about the fundamental laws of electromagnetic phenomena
based on theoretical knowledge acquired in the subject;

4. Can conduct a comparative analysis of theoretical knowledge acquired in electromagnetic field
theory with the methods and approaches studied in previous sections when solving specific problems;
5. Can use digital resources to solve specific problems related to solving basic problems in
electromagnetic phenomena.

6. Can evaluate various methods for solving problems related to electromagnetic phenomena;
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OnTrka

Dnextp JKHE

MarH€Tusm

ATOM KSHE arom
SIIPOCBIHBIH
(usuKace

Ionnin makcarbl: JKapbIKTHIH KaCHETTEpiH KepceTy, OelIIeKTep, Coyielep JKOHE TONKBIHAAp
TYPFBICBIHAH JKAPBIKTBIH OPTYPJIi MYMKIH CHUIaTTaMajapbiH KapacTbipy. CTyaeHTTepre KapbIKThIH
TaOHFaThI JKAIIIBI JKOHE OHBIH 3aTIICH dcepiecyl MeH TapalyblHaH OaifKanaThIH HETi3Ti KYObUIBICTap
MEH 3aHIBUIBIKTApbI TYCIHIIPY

Ionnin KpicKama cunarramachl: Kypc Gapbichinaa 6onarmak MyFamiMaep KapbIKThIH KACHETTEPiH
0aKpUIAMIBI, ONTHKA 3aHJAPBIHBIH OJKCIEPUMEHTTIK pacTayblH TaOambl. 3epTTeNIeTiH 3aHIapIblH
KOJIIaHOQIIBl MAHBI3IBUIBIFBIH KOHE ONTHKA 3aHIAPBIHBIH MPAKTHKAIBIK KOJJAHBUTYBIH HWIEpiHi3.
3epTxaHaiblK JKYMBICTap/bl OPbIHAAY ONTHUKAJIBIK OUIIMII TEpeHipeK Wrepyre bIKMal eTelli KOHEe
3aMaHayH FBUIBIMH JKaOIBIKTAPMEH TAaHBICYFa JKOHE (PU3MKAIIBIK DKCIIEPHMEHT XKYPTi3y JaFAbLIapbIH
KaJIBIITAaCTBIPYFa MyMKIHJIK Oepeni.

IIon GoiibIHIIA KYTiIETiH OKY HOTHIKeJIepi :

1. Onrukajgarbl YFBIMIAapABIH(IIAMaNapiblH) aHBIKTaMalapblH, (OpMylIalapblH, 3aHIApIbIH
TYKBIpEIMJIaMalIapbl MEH MaTeMaTHKAJIBIK OPHEKTEPIiH eCTe CaKTaiIbl;

2. Onruka OGoifpiHIIa — OLMIMIAEPiH, TYCIHIKTEpiH TaOWFaT I€H TEXHHUKAAAarbl KyOBUIBICTap.bl,
mpoLecTepi TYCIHIIpyae kopceTeni;

3. OnTHKaNbIK KyOBUTBICTapAbl MOAENbICH I, eCenTep i Menry oficTepiH TaHaaiapl. benrini 3armap
MeH (opMyIanapra ecentep MIbIFapajsl;

4. 3eprxaHalbIK JKCIIEPHIMEHTTEp JKYpri3edl )KOHE aJIbIHFaH HOTIDKENepi Oelrim (H3MKaibIK
JIepEeKTEePMEH CaJIBICTHIPa/Ibl, KOPBITHIHABI ATy YIUiH aJbIHFaH HOTIOKEIepAl TYCiHIipeai

5. Ilpouectepaid rpaduUKTEpiH calabl )KOHE T Iai/Ibl;

6.«OnTHKa» KYPCHIH OKBIFaH CTyACHTTEp OKBIN YHpEHY JKoHE OHBI ic JKY3iHIe KoJiaHa 01Ty apKbUIBI
(HU3MKAIBIK HACSUIap bl TyPHIC CUIIATTAyAb! YiipeHe .
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OnTrka

DJEeKTPUIECTBO
MarHeTH3M

u

dusnka aroma u
aTOMHOTO s7Ipa

Lenb JMCHMIUIMHBI: TOKa3aTh CBOIICTBA CBETA, PAcCMOTPETh PA3IMYHBIC  BO3MOXKHBIC
XapaKTePHCTUKH CBETa C TOUKH 3PEHUS YaCTHIL, JIydeH 1 BOIH
Kparkoe onucanue qucuuminHbi: Bo Bpems kypca Oyyiiye yunTesist HaOIIOIa0T CBOICTBA CBETA,
HAXOJIT SKCIIEPUMEHTAIBHOE MOATBEPXKACHIE 3aKOHOB ONTHKH. OCBaMBAIOT MPUKIIATHOE 3HAYCHHE
HCCIIelyeMBIX 3aKOHOB M IIPAKTHIECKOE TIPUMEHEHNE 3aKOHOB ONTHKH. BEIoHeHne 1a60paTOpHBIX
paboT crnocoOcTByeT Oosiee TIyOOKOMY YCBOGHHMIO ONTHYECKMX 3HAHMH M JIaeT BO3MOKHOCTB
3HAKOMCTBY C COBPEMEHHOIl Hay4HOH ammapartypoii ¥ ()OPMHPOBAHUIO HABBIKOB MPOBEICHMUS
(PU3MIECKOTO SKCTICPUMEHTA.
O:xuaemsie pe3yasrarbl 00yuenus (POII):
1. 3anmoMuHaeT ONpeneNeHUs ONTHYECKUX MOHATHH  (BenuuuH), (GOpMYIbI,
(OpMyTMPOBKH 3aKOHOB M UX MAaTeMaTHYECKUE BHIPAXKECHNS;
2. JleMOHCTpHpYeT 3HAaHHMS ¥ IOHMMAaHHE ONTHKH INPU OOBSCHEHWU SBICHUH W
IPOIIECCOB, MPOHCXOIINX B IPUPOJIEC U TEXHHKE;
3. Mogenupyer onTHYECKHE SBICHHS, BBIOMpAeT METOAbI PEIICHMs 3ajad, pelaer
3a/1a4¥ C MCTIONIb30BAHUEM HU3BECTHBIX 3aKOHOB M (hOpMYIT;
4. TlpoBoauT 1a00paTOpHBIC IKCIEPHUMEHTHI U CPAaBHUBACT [TOJIYyYCHHBIC PE3YNIBTATHI C
H3BECTHBIMH (PU3HMYECKUMH JAHHBIMH, HHTEPHIPETHPYET Pe3YITAThI ISl TIOTyYCHHS
BBIBOJIOB;
5. Crpowurt u aHanu3upyeT IpauKu IPOLECCOB;
6.  Crynentsl, u3yuuBume Kypc «OnTHka», B mpouecce 0Oy4eHHs U IPaKTHYECKOTO
IPUMEHEHHS IPHOOPETAIOT HABBIKH KOPPEKTHOTO OITMCAHUSI (PU3MUESCKHUX HCH.
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Optics

Electricity
magnetism

and

Physics of the atom
and atomic nucleus

Purpose of the discipline: show the properties of light, consider the various possible characteristics
of light in terms of particles, rays, and waves
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Brief description of the discipline: During the course, future teachers observe the properties of light,
find experimental confirmation of the laws of optics. They master the applied meaning of the laws
under study and the practical application of the laws of optics. Performing laboratory work contributes
to a deeper assimilation of optical knowledge and gives an opportunity to get acquainted with modern
scientific equipment and the formation of skills for conducting a physical experiment.
Expected results of training in the discipline:
1. Memorizes the definitions of optical concepts (quantities), formulas, statements of laws,
and their mathematical expressions;
2. Demonstrates knowledge and understanding of optics when explaining phenomena and
processes occurring in nature and technology;
3. Models optical phenomena, selects appropriate problem-solving methods, and solves
problems using established laws and formulas;
4. Conducts laboratory experiments, compares the obtained results with known physical data,
and interprets the results to draw conclusions;
5. Constructs and analyzes graphs of processes;
6.  Students who have completed the “Optics” course learn to correctly describe physical ideas
through study and practical application.

8 BTGONT
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binim  Typansl

FBIJIBIM

JKOHE OKBITYABIH HETi3ri

TeopHUsIIaphl

bananapasiH ~ xac

JKOHE
(DU3HOJIOTHUSIIBIK
amy
epeKIemikTepi

Binim Oepyneri
[ICUXOJIOTHSI  JKOHE
e3apa  dpEKeTTecy
MEH KOMMYHHUKALIHsI
TYKBIPBIM/IaMaJIapbl

Ilonnin MaKcaTel: Bonamax MyramiMuep/IiH negarorukaiblK FEUIBIMHBIH HeTi3/epi xkoHiHAe OimiMiH
KaJIBIITACTBIPY, COHBIH INIHAE aJaM Typaibl TYKBIPHIMAAMAJIBIK TYCIHIKTEpIi, TYpli OKBITY
TEeopUsiIapbl MEH MEIaroruKajiblK MOJCIbAEP/Ii MEHIEPTY.

IlonuiH KpIcKama cHOaTraMacbl: byl KypcTBIH MakcaTbl II€Jarorvka >KoHe JHIaKTHKA
caJIaCBIHIAFbl MeIarOTUKAIBIK KY3bIPETTUIIKTI skeTuiaipy Oomibim Tabsutangsl. bomamak myramiMuaep
OpPTYpJi OKBITY TEOpHSUIAPhl MEH IIEarOTHKANbIK MOJIENbIEPre OKENETiH ajaM Typasl
TYKBIPBIMJIaMaJIbIK TYCIHIKTEp CHSKTHI IIeJarOT NKaJIbIK FEUIBIMHBIH HeTi3nepiH yipeHeni. TeopusuIbik
TYKBIpBIMJIaMaNapbl TYCIHyTe CyleHe OTBIPHIN, OojamraK MyFaliMaep OpTYPI OKy JKaFjaaimaps
YLIIH THICTI IeJarorukaiblk TaHIAy jkacail anaJbl.KOFAMIACTBHIKTBIH JaMybIHA JKOHE oJI-ayKaTbIHa
BIKITaJ eTeNi.

IIon GoiibIHIIA KYTiJIETiH OKY HOTHIKeIepi :

1.IlenarorukanbIK FHUIBIMHBIH MOHI MEH KYPBUIBIMBIH TYCIHJIIpENi, OHBIH HETi3ri YFbIMIapbl MEH
3aHIBUIBIKTaphIH Oineri.

2.Herisri OKBITy TeOpHsUIaphl MEH MEIarOTHKAIbIK MOACNBICPIIH Ma3MYHBIH TalJaljbl JKoHE
OJIap/IbIH ©3apa ailbIpMAIIBIIBIFBIH 2XKbIPATa ANIAIbI.

3.Tyira Typassl TYKBIpEIMIaMalbIK TYCIHIKTEpAl MEHrepesi joHe oJapasl OiriM Oepy mpouecinae
KOJIIaHY/IbIH MaHBI3BIH TYCIHIIpei.

4 TlemarorukaiblK KaFqasTTapIbl TaJlAall, THICTI OKBITY CTPAaTErHsCHIH TaHJIal b, KICIOU TYpFbIIaH
HeTi3[eNreH WentiM KaObuIiaii anazpl.

5.0OkpITy mpoleciH jxo0anay MEH YHBIMIACTBIpyAa INEeJarorHKajblK TEOPHSUIApIbL, oIicTep MeH
MOZEIbACPIl THIMAI KOJJaHA/IbI.

6.KociOu-ietarorukaibK  KY3bIpeTTUINH JkoHe peduiekcys TaFabpuIapblH JaMbITaJbl, KOFaM MeH
OistimM Oepy JKyHeciHiH JaMybIHA JKayalKepIIIiKIeH YJIeC KOcapl.

8 NOKTO
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Hayka 06 oOpazoBanuu u

KITFO4YEBbIE
o0yueHHs

TEOpHU

Bo3spactusie
(usnonornueckue
0COOCHHOCTH
pa3BuTHs nereit

u

Tlcuxomnorus B
o0Opa3oBaHHU u
KOHIICTIITH
B3aUMOJIEMCTBUI |
KOMMYHHKaI[HA

Henbs mucummimnbl: Llenplo TaHHOTO Kypca SIBISCTCS COBEPIICHCTBOBAHHME IEAArOrHYeCKOn
KOMIIETEHTHOCTH B OOJIACTH MEarOTHKH U JAAKTHKH.

Kparkasi xapakTepucTuka JUCUMILIMHBI Byymine ydutels W3y4aroT OCHOBBI IEIarorn4eckon
HAyKH, TAKHE KaK KOHLENTYyaJbHbIC MPEACTABICHHS O YEJIOBEKE, BEAYIIME K PA3IMYHBIM TCOPUSIM
00yd4eHHs W MefarornueckuM MozesisiM. OCHOBBIBAsICH Ha MIOHWMAHHH TEOPETHYECKUX KOHIETIIIH,
Oymymipe yuuTens MOTYT CJelaTh COOTBETCTBYIOIMI NMEAArornuecKuil BBIOOpD JUISl Pa3lIMYHBIX
y4eOHBIX CHUTYALHH.

O:kuzaeMble pe3yJbTaThl 00y4eHHs! 0 JHCIHUILTHHE :

1. OOBACHSET CyLHOCTh U CTPYKTYPY NEarorH4eCcKoil HayKH, 3HaeT €€ OCHOBHBIC MOHSTHS U 3aKOHBI.
2. AHanusupyer cofepKaHie OCHOBHBIX IT€JarOrMYECKUX TEOPHil U IIeIarOrHIeCKNX MOAEICH, yMeeT
UX Pa3iIMyarh.
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3. Brnageer KOHIENTyalbHBIMH HOHATHSAMHU O JHYHOCTH U OOBSCHIET BaXXHOCTh MX INPHMEHEHHS B
o0pa3oBaTeILHOM IIpoLecce.

4. AHanu3upyeT NefarornyeckKue CUTyaluy, BBIOMPAeT ONTUMAIbHbIE I1eIarorM4ecKie CTPaTeruu 1
MIPUHUMAET IPo(heCcCHOHANEHO 000CHOBAHHEIE PEIICHHS.

5. DddexTHBHO HCHONB3yeT NMEeJarOrHYeCcKue TEOPHH, METOABl M MOAENH IIPU IPOCKTHPOBAHUH U
OpraHu3alyy 06pa3oBaTeIbHOIO Mpolecca.

6. PazBuBaeT npodecCHOHAIBHO-NIEJATOTHIECKYI0 KOMIIETEHTHOCTh W HABBIKH PE(IEKCHH, BHOCHT
OTBETCTBEHHBII BKJIAJ B Pa3BUTHE O0IIECTBA M CUCTEMBI 00pa30BaHHUsL.

8 ESKTL 2210

Educational Science and
Key Theories of Learning

Age
physiological

and

features of children

Psychology in
Education and
Concepts of
Interaction and
Communication

The purpose of the discipline: To develop knowledge in future teachers about the fundamentals of
pedagogical science, including the development of conceptual ideas about man, various learning
theories and pedagogical models.

Brief description of the discipline: The purpose of this course is to improve pedagogical competence
in the field of pedagogy and didactics Future teachers learn the fundamentals of educational science,
such as conceptual concepts of humans leading to various learning theories and pedagogical models.
Based on an understanding of theoretical concepts, future teachers can make appropriate pedagogical
choices for various teaching situations.

Expected results of training in the discipline:

1. Explains the essence and structure of pedagogical science and understands its basic concepts and
laws.

2. Analyzes the content of key pedagogical theories and pedagogical models and is able to distinguish
between them.

3. Masters conceptual concepts of personality and explains the importance of their application in the
educational process.

4. Analyzes pedagogical situations, selects optimal pedagogical strategies, and makes professionally
sound decisions.

5.Effectively uses pedagogical theories, methods, and models in designing and organizing the
educational process.

6. Develops professional pedagogical competence and reflective skills, making a responsible
contribution to the development of society and the education system.

9 PZ 2216

TlemarorukanbIK
3eprTeynep

Bananapasiy
KOHE
(DU3HONIOTHSIIBIK
amy
epeKIemiKTepi

JKac

OKBITY 9icTepi MEH
TEXHOJIOTHSIIApBI

ITonnin Makcarpl: bonariak MyraniMIepaiH Me1arorukaiblK 3epTTeYIepIiH TEOPUSIIBIK HETi31epiH
MEHTepill, anbiHFaH OiTiM MEH HOTWKeNepaAi KociOm ic-opekeTTe THiMIi KONJaHy JarablIapblH
KaJIBINTACTBIPY.

TTonHiH KbIcKama cunarramachbl: by kypc Gonanrak MyranimMaepre neaarorukaibik 3epTTeyaepIiH
TEOPUSIIBIK HeTi3nepin 6epeni. bomamak Myramimaep Typit ceHiMAi Ke3uep/ieH TeOpHsUIbIK Gimimi
i371ey JKOHE CBIHM TYPFBINAH IPIKTEY AAF/bICBIH MEHIepEi, eJarorHKaIbIK Oiljlay MCH IPaKTHKaHbI
IaMBITyIa 3€pTTEy HOTIDKENEpiH MaiijanaHy AaFabUIapblH  KaJbINTACTBIpabl, 3epTTeyiaepre
HeTi3[ereH OKBITYy MeH O1TiM allyFa, COH/Iali-aK OChI JaFIbUIapbl Y3IIKCi3 JaMBITHII, ©3/1CpiH KaCcion
TYPFBIJAH JKETUIIIPYTre BIKINAN eTyre AaiblH Oomybl Tuic. Ky3bIpeTTiNmiKTi MeHrepreH Oonamrak
myramimaep. IleparorukaHblH TaOWFATBIH JKOHE OHBIH HETI3Ti TEPMUHONIOTHSCHIH  Oineni;
MeJarOrMKa arbl HETi3ri 3epTTey cajalapblH aHBIKTAHIbl XKOHE KYHJACNIKTI eMipieri oinay MeH
FBUIBIMU O1TiM apachIHAaFbl albIPMAIIBUIBIKTEI TyciHeni. bimim Oepy camaceiHmarsl e3repicrepii
OaKpLIan OTBHIPA/bI JKOHE OJAPIBIH CI3IH MYFaliM PETiHJET! KYMBICHIHBI3Fa Kajlail ocep eTeTiHiH
KapacThIpabl.

TIoH GoiibIHIIA KYTiJIEeTiH OKY HOTHIKeIepi :

1. Tlemarorukanblk 3epTTEYJACpIiH MOHI MEH KYpBUIBIMBIH TYCIHEZi JKOHE OlapAblH OutiM Oepy
KYHeECIHZIeT] pelliH cumaTTail anajsl.

2.CeHiMzi IepeKKe3IepAeH TCOPUSIIBIK aKITapaTThl i3/1ey JKOHE ChIHH TYPFBIAH Talay JaFAbLIapbiH
MEHTepesi.

3.Ilemarorukaislk 3epTTey HOTHKEICPIH OKY MEH OKBITY TOKIpHOECiHIe THIMAI KOJIaHa bl

4.binim Gepy canachbIHAAFBI ©3repicTepai capanar, oJapabl KaciOu ic-opekeTinae eckepyre KabinerTi
Gomambl.

5.KociOu-neaarorukaibik KY3bIPETTUIH XS TPy e )KHEe Y3/IIKCi3 JaMyFa bIHTAJIbUIBIK TAHBITA/IbI.
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Ilemarornueckue
HCCIIEIOBAHUS

BospactHbie u
¢u3nonornyeckue
0COOCHHOCTH
pasBuTHs AeTel

MeTtoast
TEXHOJIOTUHU
NpenojiaBaHus

Hens aucuuniunel: Pa3BuBate y Oyaymux ydauTeneid yMeHHUs BIaJeTh TEOPETUUCCKUMI OCHOBAMH
MeJarOTMIECKOr0 HCCIeoBaHus U d()(HEKTHBHO NMPHUMEHSATh IOTydYeHHBIC 3HAHWS U PEe3ylbTaTsl B
PO(eCCHOHANBHOI ACATENBHOCTH.

KpaTkasi xapaKTepUCTHKA JHCHHIUIMHBI: OTOT Kypc JaeT OyAyIIHM YYUTEISIM TEOpeTUUSCKUe
OCHOBBI TI€IaTOTHYECKHX UCCIeoBaHU. byayiye yuuTens QomKHBI OBlaJeTh HaBBIKAMHU ITOUCKA U
KPUTHYECKOTO O0TOOpa TEOPETHYECKUX 3HAHMH W3 PA3IMYHBIX JOCTOBEPHBIX HCTOYHUKOB,
(opMupOBaTh HABBIKM HCIIONB30BAHHS PE3YIbTAaTOB HCCIACAOBAaHUH B Pa3BUTHUH IEIarOrHYecKoro
MBIIUICHUS U IPAKTHUKH, OBITH TOTOBBIMH K 00y4eHHIO 1 00y4eHHIO Ha OCHOBE HCCIIEIOBaHUMH, a TaKkKe
MOCTOSIHHO pa3BHBaTh 3TH HaBBIKU u c1ocoOCcTBOBATh poheCcCHOHANTBHOMY
CaMOCOBEpIICHCTBOBAaHUIO. bynymue yduTens, BIaJCIONIHe KOMIIETCHIMSMH: 3HAIOT IIPUPOLY
NeJarOTHKH U ¢ OCHOBHYIO TEPMUHOJIOTHIO ; ONpENEISIIOT OCHOBHBIE OONACTH HCCIICJOBAaHHI B
[EJATOTMKe U IIOHMMAIOT PAa3HUILy MEXJY MbILIUICHHEM U Hay4YHbIMM 3HAHHUSIMH B HOBCCIHEBHOI
JKM3HH; OTCIISKUBAIOT H3MEHEHHs B 00pa30BaHUH H PACCMATPUBAIOT, KaK OHH BIIUSIOT Ha Bally paboTy
KaK y4HuTeIs.

OzkupaeMble pe3yJbTaThl 00y4eH!s! 0 JHCIMILIHHE :

1. IToHUMaeT CYIHOCTb M CTPYKTYPY II€HarorH4ecKOro MCCIIEOBAHMS M MOXKET OIIMCATh €T POJIb B
cucTeMe 00pa3oBaHMsL.

2. IIpuoOperaeT HaBBIKM MOKUCKA TEOPETHYECKOH MH(MOPMALUMM U3 JOCTOBEPHBIX MCTOYHUKOB U €&
KPHTHYECKOTO aHaJH3a.

3. D¢ dexTHBHO HCHONB3yeT pe3ylbTaThl IEeNarorudeckoro HCCISOBaHUS B IeJarOrHYecKoit
[IPaKTHKE.

4. YMeeT aHaIM3MPOBATh U3MEHEHUS B cepe 00pa30BaHUs M YUUTHIBATE UX B NPO(ECCHOHAILHON
JeATENBHOCTH.

5. JIeMOHCTPHPYET CTPEMIICHHE K MOBBIICHHIO MPO(ECCHOHANIBHO-TIEAarOrHYeCKONH KOMIETEHTHOCTH
1 TIOCTOSSHHOMY Pa3BHTHIO.
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Pedagogical studies

Age and
physiological
features of children

Teaching Methods
and Technologies

The purpose of the discipline: To develop in future teachers the ability to master the theoretical
foundations of pedagogical research and effectively apply the acquired knowledge and results in their
professional activities.

Brief description of the discipline: This course provides future teachers with the theoretical
foundations of pedagogical research. Future teachers should master the skills of searching and
critically selecting theoretical knowledge from various reliable sources, form skills for using research
results in the development of pedagogical thinking and practice, be ready for teaching and learning
based on research, as well as constantly develop these skills and promote professional self-
improvement. Future teachers with competencies: know the nature of pedagogy and its basic
terminology; Identify the main areas of research in pedagogy and understand the difference between
thinking and scientific knowledge in everyday life; monitor changes in education and consider how
they affect your work as a teacher.

Expected results of training in the discipline:

1. Understands the essence and structure of pedagogical research and can describe its role in the
education system.

2. Acquires skills in searching for theoretical information from reliable sources and critically analyzing
it.

3. Effectively uses the results of pedagogical research in teaching practice.

4.Able to analyze changes in education and take them into account in professional activities.

5. Demonstrates a commitment to improving professional and pedagogical competence and
continuous development.
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Monekynanslk  (usnka
KOHE  TEPMOAMHAMHUKA
OOMBIHILIA TPAKTHKYM.

MexaHuka
OOMBIHIIIA
MPaKTHKYM

OnexTp
MAarHeTu3M
OoMBIHIIIA
MPAKTUKYM

JKQHC

ITonniH MaKcaTbl: 3aTThIH KYPBUIBICHI MEH KACHETEPiH MOJIEKY/IANIbIK — KHHETHUKAJIBIK TEOPHS JKOHE
TEPMOANHAMHUKA TYPFBICBIHAH OKBII YHPETY.

Ilonnin KpicKkama cunarramachbl: Kypc 6apbichiHaa Gonamiak MyFaaiMaep MOJICKYIANbIK (GH3HKa
XOHE TEPMOJMHAMMKA CaJaChIHIAFbl 3aMaHayH OiNiM MEH HPAKTUKANBIK 3EPTTEy JarIblIapbiH
urepeni. Onap MoneKyIanbIK GH3MKa XKOHE TEPMOANHAMIKA CaTAChIH/IAFbI FHUIBIMU 3EPTTEY 9ICTEPiH
MeHrepeni. Ockl KypcThl UTEPreHHEH KeifiH onap OaliKanraH KyObUIBICTApFa TCOPHSUIBIK MOJICIBII
cayaTThl )KOHE CBIHH TYPJE TaH/AMIbI.

ON-5,7,9
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IIon GoiibIHIIA KYTiETiH OKY HOTHIKeIepi :

1.Monekynanblk  (HU3UKaIAFbl YFBIMIAPIbIH(IAMATAP/IBIH)  aHBIKTAMATAPBIH, —IHaMalapibl
OackanappiMeH  OailTaHBICTBIPATBIH  (GOpPMyNanapblH, 3aHAApOBIH  TYKbIpbIMAAManapbl MeH
MaTeMAaTHKAJIBIK OPHEKTEPiH eCTe CaKTai/Ibl,

2. Monexynanslk ¢u3uka OolbHIIA  OlTiMAEpiH, TYCIHIKTepiH TaOWFaT MHEH TEXHUKAIaFbl
KyOBUIBICTAp/Ib], IPOLIECTEPIl TYCIHIIPYIE KOpCeTei;

3. Monekynanblk (u3nuka OOMBIHIIA SKCIICPUMEHTEPIIH HOTHKENIEPiH OHACHI, Taliaillsl jKoHe
OaraJaiiipl;

4. MexaHUKaIaFbl 3aHIBUTBIKTAP/IBIH ©3apa OaiIaHbICHIH CaJIBICTBIPA/IBI;

5. Bomkamaap MeH TYCiHZipMellep YChIHY YIIIH FBUIBIMH JIQJIENIEMENIepi, SIKCIIEPUMEHTTEP MEH
3epPTTey HOTHKEICPiH )KUHAKTAMH b
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IpakTukym 1no
MOJICKYJSIpHOH (H3uKe U
TePMOANHAMUKE.

IIpakTukym o
MEXaHUKe

IpakTukym
EKTPUIECTBY
MarHeTusMy

110
u

Lesnb AMCHUIUIMHBI: U3YYUTh OCHOBHBIC 3aKOHBI, XapaKTEPU3YIOLINE MEXaHMYECKUE MPOLIECCHI.
Kparkasi xapakTepucTHKa AHCHHIUIMHBI: Bo Bpems kypca Oymymue yduTens IpHOOpETaloT
COBpPEMEHHBIE 3HAHHMS M IIPAKTHYECKHE HABBIKM HCCIICOBATENbCKOM paboTEl B oOmactu
MOJICKYJIAPHON (DM3UKU U TEPMOAMHAMMKH. VIMH OCBaMBAIOTCS METO[bI HAy4YHOTO HCCJICJOBAHHS B
00IacTy MOJEKYIIpHOH (pu3nKkH U TepMonuHaMuKkH. Ilocie ocBoeHHe JaHHOTO Kypca OHH TPaMOTHO
1 KPUTHYECKH ITOAOUPAIOT TEOPETHISCKYIO MOZIEIb K HAOMIONaeMbIM SIBIICHHSIM.

OzkupaeMble pe3yJbTaThl 00y4eH!s! 0 JHCIMILIHHE :

1. 3anoMuHaeT ompeneneHUs IOHATUH (IPHOMMDKEHHH) MOJEKYISApHOH (GH3UKH, (HOPMYIIEL,
CBSI3BIBAIOIINE BEIINYMHBI, TIOHATHUS 3aKOHOB ¥ MaTeMaTHYECKHE BEIPAKSHHS;

2. JIeMOHCTpUpYeT 3HAaHUE W IMOHUMAHHME MOJEKYJISAPHOH (DU3MKK NpH OOBSICHEHHWH SBICHUH U
IIPOLIECCOB B IIPUPOJIE M TEXHHKE;

3. ObpabaTsIBaeT, aHATM3UPYET U OIEHUBAET PE3YIIBTATHI SKCIIEPHIMEHTOB B 00JIACTH MOJIEKYISPHOH
busmKy;

4. CpaBHHBaeT B3aHMOCBSI3H 3aKOHOB MEXaHWKH;

5. O6obmraeT HaydyHBIE JaHHBIC, SKCIICPUMEHTAIIBHBIE M HCCIIEAOBATENBCKAE PE3YNBTATHl JUIS
(hOpMYIMPOBaHHUS IPOTHO30B M OOBSICHEHHUI.

10 | WMPT 2229

Workshop on molecular
physics and
thermodynamics.

Practical training in
mechanics

Workshop
electricity
magnetism

on
and

The purpose of the discipline: to study the basic laws characterizing mechanical processes.

Brief description of the discipline: During the course, future teachers acquire modern knowledge and
practical skills of research work in the field of molecular physics and thermodynamics. They master
the methods of scientific research in the field of molecular physics and thermodynamics. After
mastering this course, they competently and critically select a theoretical model for the observed
phenomena.

Expected results of training in the discipline:

1. Memorizes definitions of molecular physics concepts (approximations), formulas relating
quantities, concepts, laws, and mathematical expressions;

2. Demonstrates knowledge and understanding of molecular physics when explaining phenomena and
processes in nature and technology;

3. Processes, analyzes, and evaluates experimental results in molecular physics;

4. Compares the relationships between the laws of mechanics;

5. Summarizes scientific data, experimental, and research results to formulate predictions and
explanations.

11 EMP 2230

OJIEKTp JKOHE MarHeTu3M
OOMBIHIITA TIPAKTUKYM

Mexanvka,
Monexynanbik
(usmnka

OnexTp
MarHeTH3M

JKOHC

11a00PATOPHSLITBIK

[IPaKTHKYM,
KOHE
SIIPOCHIHBIH
(u3nKachHAH

Atom

aroM

J1a00paTOPHSLITBIK

MPAKTHKYM,
Orntukanan

Ilonnin Mmakcarbl: Kypannapasl KongaHybl, SIEKTp Ti30eKTepiH Kypay/sl, ecell MWbFapy dAiCTepiH
urepy, GU3MKaIbIK MaMallapAblH IOpEeKeCiH, MOHIH Oaranayabl YHpeTy.

Ilonnin KbicKama cunarramacbl: Kypc OapeichiHma Oonamiak  MyramiMaep  (H3HMKAIIBIK
KYOBUIBICTApMEH JKoHe DJIeKTPOMarHeTH3M 3aHAapbIMeH TaHbIcaIbl. Oap NpaKkTHKAIbIK Moceeaepai
HIeNTy YIIiH 3IeKTPOMArHUTTIK KYOBUIBICTAp/BIH (DH3HKAIBIK MOACNBICPIH TYKBIPHIMIAyFa, KYpyFa
JKOHE KOJNJaHyFa MYMKIHAIK OepeTiH KkociOu Ky3bIpeTTep MEH [argbUIapAbl KalbINTACTBHIPAbL.
DIIeKTPOMarHeTH3M YFbIMIAPhl MEH 3aHIBUIBIKTAPbIH TEPEH TYCIHYTe KOJI XKETKi3iIesi.

IIon GoiibIHIIA KYTiIETiH OKY HOTHIKeIepi :

1. DmexTp »XKOHE MAarHeTH3M  YFBIMIAPABIH (IIaMalapiblH) AaHBIKTaMalapblH, [IaMaiapiasl
OackajapbIMeH  OaiilaHBICTBIPAThIH  (hOPMYyIanapblH, 3aHIApPIbIH  TYXKBIPbIMAAMalapbl MEH
MaTeMaTHKAJbIK OPHEKTEPiH eCTe CaKTalabl;

ON-5,7,9

D 7.02-14




J1a00paTOPHSLITBIK

2. DnexTp koHe MarHeTH3M OoibIHIIA — OimiMAepiH, TYCIHIKTepiH TaOWFaT HEeH TeXHUKAJarbl

2108

JKEMKOPJIBIKKA KapChl
MOJICHHUET HerTi3zepi

KYKBIKTBIK CeHIMiH HBIFAHTY.

Ilonnin Kpickama cunatramachl: «KyKbBIK JKoHe cpIOaiiac >KEMKOPIBIKKA Kapchl MOJCHHET
HETi3epi» MoHI CTYNEHTTEPiH KYKBIKTBIK CayaTTBUIBIFBIH apTTHIPBII, 3aH YCTEMIIrIH MOMBIHIayFa
JKOHE ChIOaiiac KEMKOPIIBIKKA KapChl KO3KApacThl KalbIITACTHIpyFa OarbITTanFaH. [IoH apKbUIbI
JKacTap SAUIIIK, aTaNIBIK, 3aHIBUIBIK IPHHIUNITEPiH MEHIepill, KYKBIKTHIK CaHa-ce3iMIi HbIFaiiTasl.
Byn moH a3amaTTBIK JKayalnKepUIUTIKTI apTThIPBIN, KOFaMIa OIUICTTUIIK IMEH 3aHFa KYPMETTiH
KaJIBINTACybIHA BIKIIAN STE/.

TIoHAi OKBITYABIH KYTiJIETiH HOTHIKEJIepi :

1. KyKBIK oHE ChI0aiiac >KeMKOPIBIKTBIH MOHIH CUIIATTaN/IbI;

2. Kykblk >koHE chIOaillac JKEMKOPIBIKTHIH KOFaM OMIpiHiH OapiblK canachlHOa KOpiHy
EpeKILIETIKTePiH 63 CO3IMEH JKETKI3e/l;

3. KYKBIKTBIK CayaTThUIbIK HETi3AepiH MHTEPIPETALMSIANIbL;

MPAKTHKYM KYOBUIBICTap/bl, IPOLIECTEPl TYCIHIAIpYAe KopceTei;
3. DyeKTp oHE MarHeTHU3M OOMWBIHIIA YKCIEPUMEHTEPIIH HOTIIKENIEPIH OHACH ], Tanmaipl )KoHe
OaraJaiiipl;
4. DrieKTp )KOHE MarHeTH3M 3aHABUIBIKTAPBIH ©3apa OaiIaHbICHIH CAIBICTHIPA/IBI.
5. Bomxamzmap MeH TYCiHAIpMeNep YChIHY YIUiH FBUIBIMH JoJeJAeMeNepi, IKCIEPHMEHTTED MEH
3€pTTey HOTHKENIEePiH )KHUHAKTAMIbI
11 | PEM 2230 IpakTukym 1o Mexanuka, IIpakTuyeckue Lenr mpexmera: OOyueHHE HCIOIB30BAHUIO MPUOOPOB, MOCTPOCHHIO JJICKTPHUECKHX IETei,
JIEKTPUYECTBY u MonekynsipHast 3QHATHA 10 | pa3paboTKe METOJOB pacyeTa, OLEHKE CTEINCHH 1 3HA4YCHHs (PU3MYECKUX BETUUYMH.
MarHeTusmy ¢buznka anekrpudectsy  u | Kparkoe ommcanue mpeamera: B xozxe Kypca Oyaymine y4uTess MO3HAKOMATCS ¢ (HDH3MIECKUME
MarHeTusMmy, SIBIICHUSIMH M 3aKOHaMH 3nekTpoMarHeTusma. ChopMupyroTcst npodeccHoHaNbHbIE KOMIICTCHIINH U
IpakTuyeckue HaBBIKM, MO3BOJAIOIINE (OPMYIIHpOBaTh, CO3[aBaTh W HCIOJIB30BATh (PU3MUECKHE MOJCIH
3QHSTHS [10 aTOMHOM | 3JIEKTPOMArHUTHBIX SIBICHWIl Ul PEIICHHS MPAKTHYECKHMX 3aiaq. byaer mocTurayTo niybokoe
¢usuke u QusnKe | MOHMMaHWE MOHATHI U 3aKOHOB AIIEKTPOMArHeTH3MA.
ATOMHOTO aapa, | O:kuaaemble pe3y/IbTaThl 00yYeHHUs MO MPeIMeTy:
IpakTiyeckue 1. 3amoMHAT ompeeNeHus] MOHATHI (IPHUOIMKCHNIT) IEKTPHYECTBa W MarHeTH3Ma, (pOpMyIIsI,
3QHSTHUSI 110 ONITUKE CBSI3BIBAOLIIE BEJINYHHBL, IOHSITHS X MaTeMaTHYECKHE BBIPAKCHHUSI 32KOHOB;
2. [IponeMOHCTpHUPYET 3HAHUE U TOHMMAaHKE 3JIEKTPUUECTBA U MarHETU3Ma IPU OOBbSICHEHUH SIBJICHHI
1 [IPOLIECCOB B IIPUPOJIE U TEXHHUKE;
3. OOpabarbiBaet, aHAIU3UPYET M OLCHUBACT PE3yNIBTAaThl IKCIICPUMEHTOB II0 DIICKTPUYECCTBY H
MarHeTusMmy;
4. CpaBHHT B3aHMOCBSI31 3aKOHOB JJICKTPUUYECTBA ¥ MArHETH3MA.
5. OO6oOuwaer Hayd4Hble JaHHBIC, PE3YJbTAThl IKCIICPUMEHTOB M HCCIEIOBAHUH, IPEICTaBIIsS
TIPOTHO3bI M OOBSICHEHUSI.
11 | WEM 2230 Workshop on electricity Mechanics, Electricity and | The purpose of the subject: To teach the use of instruments, the construction of electrical circuits,
and magnetism Molecular Physics Magnetism the development of calculation methods, the assessment of the degree and value of physical quantities.
Laboratory Brief description of the subject: During the course, future teachers will get acquainted with physical
Practicum, Atomic | phenomena and the laws of electromagnetism. They will form professional competencies and skills
and Atomic Nucleus | that will allow them to formulate, create and use physical models of electromagnetic phenomena to
Physics Laboratory | solve practical problems. A deep understanding of the concepts and laws of electromagnetism will be
Practicum, Optics | achieved.
Laboratory Expected learning outcomes for the subject:
Practicum 1. Remembers the definitions of the concepts (approximations) of electricity and magnetism, formulas
that relate quantities to others, concepts and mathematical expressions of laws;
2. Demonstrates knowledge and understanding of electricity and magnetism in explaining phenomena
and processes in nature and technology;
3. Processes, analyzes and evaluates the results of experiments on electricity and magnetism;
4. Compares the interrelationships of the laws of electricity and magnetism.
5. Summarizes scientific evidence, experiments, and research results to present predictions and
explanations.
12 KSZhKMN KyKbIK sxoHE chiOaiinac AKT dunocopust Tonnin maxcarbl: CTyIeHTTEpIIH KYKBIKTHIK OUTIMIH IIBIHIAY JKOHE TepeHaeTy, ockl sxomma | ON-1,2.4
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4. KoraM MymenepiHiH chi0aiiiac xeMKOPIBIKKA KapCchl MiHEe3-KYJIBIK YoXKiH capamaiib;
5. Mynzenep KakTHIFBICHIHBIH OapIIbIK KopiHicTepiHe To30eyIIUTiKTI JKIKTe i;
6. KYKBIKTBIK JK9HE JIEMOKPATHSIBIK MEMJICKETTIH KYH/IbUIBIKTAPBIH Oarajiai/ibl.

KQCIIKepJIiK Heri3nepi

oJlap/IbIH MEMJICKETIMI3/IiH SKOHOMHKAJIBIK CasiCaThIH jKacayFa jKOHE OHBI JKY3ere achlpyra OeinceHe
KaThIHACY KaOUIEeTTITiH AaMbITy

IIoHHiH KpICKaIIa cHIAaTTaMachl: byJl IToH SKOHOMUKA HeTi31epiH, KOCINKePIIiK JaFIbUIap sl )KoHe
Kap>KbUIBIK CayaTTBUIBIKTBI KaJBIITACTBIPYAB! Ke3aeHai. CTyJeHTTep HapBIKTBIK KaThIHACTAPBI,
OM3HEC KYPrizyliH )KOJIJapbIH, XKeKe KoHe 0TOachl OIODKETIH THIMAL OacKapyabl yiipenesi. [ToH xeke
GacTaManIbUIBIKTB JAMBITYFa, KapKbUIBIK JKOCIapiiay MEH Toyekeljepii Oaranayra OarbITTasiFaH.
Hotmxkecinae cTyaeHTTep 3aMaHayd SKOHOMMKAJa CaHANbl Opl THIMJI OPEKeT €Te alaThlH TyJIFa
peTiH/Ie KalbINTacaIbl.

TIon GoiibIHIIA KYTiIeTiH OKY HOTHIKeJIepi :

1. DKOHOMUKAHBIH HETi3T1 TYCIHIKTepi MEH TepPMHUHACPIH CUMIATTAIBL;

2. KOCINKEePIIKTIH op TYpii (hopMaapbIHBIH TEOPUSIIBIK aCIeKTiIepiH XKIKTeH i;

3. GusHecTi Oackapy KKyHeciHae op TypJii SAICTep MEH Kypaiaapabl KOJIaHaIbl;

4. OusHeC -XKOCHAapiapiblH IIBIHAWBUIBIFBIH, OJNApIbIH OONamiakra MYMKIiH OOJNaThH IKeKe
MYMKIHIKTEPiH TaJIaip;

5. KOCIIKepIIiK TOYEeKeIIiH TybIHIay ceOenTepiHe apryMeHTTep KeTipeni;

6. 5KOHOMHUKAJIBIK CUTYALMSUIBIK MOCEICIEPAl MICIIYTre KAaThICThl THIOTE3aHbI TYKBIPBIM/IAMIBL.

12 | OPAK 2108 | OcHOBBI npasa u HKT dunocodus Lens AMCHUIUIHHBL: YKpeIUIeHHe U yIIyOlIeH:ne IPpaBOBbIX 3HAHUII CTYAEHTOB, yKpEIUICHHEe TaKUM
AQHTHKOPPYHIHOHHAs IIyTeM [PaBOBOW YBEPEHHOCTH, Da3BUTHE HPABOBOH KyIbTYpbI, (OPMHpPOBAHHE IPABOBOTO
KyJIBTypa COLMAILHOTO MPOLIECCa CTYICHTOB.

Kpatkoe congep:kanme Kypea: Jluciummaa «OCHOBBI TIpaBa M aHTHKOPPYNIHOHHON KYJIBTYPBD»
HaIpaBJIeHa Ha MOBBIIICHHUE NIPABOBON IPAMOTHOCTHU CTYJCHTOB, IIPU3HAHME BEPXOBCHCTBA 3aKOHA H
(hopMHpOBaHKE AaHTUKOPPYILIMOHHOTO MUPOBO33peHHUs. CTyICHTBI N3y4aloT MPUHLHIIBI 3AKOHHOCTH,
CIPaBEUIMBOCTH M 4eCcTHOCTH. Kypc crioco6CTByeT OpPMUPOBAHHIO TP AAHCKOH OTBETCTBEHHOCTH
U YKPEIUICHHIO NPAaBOCO3HAHHUS, a TAKKE PA3BUTUIO YBAKEHUS K 3aKOHY M CIIPABEUIMBOCTH B
oO1ecTse.

OzkuaeMble pe3ybTaThl MPeNnoAaBaHusl ANCUMIUIUHBL:

1. OnuchIBaeT CYIHOCTD [PaBa U KOPPYIILUH;

2. B cBOEM BBICTYIUIEHHHU IEpelacT 0COOCHHOCTH 3aKOHOATENbCTBA U KOPPYILIMH BO BCex chepax
0OIIECTBEHHOM KU3HM;

3. Pa3psicHsIeT OCHOBEI IPaBOBOM IPaMOTHOCTH;

4. AHanu3upyeT MOTUBBI aHTUKOPPYIILHOHHOTO MOBE/ICHUS YWICHOB O0IIECTBa;

5. Knaccudunupyer HETepIIMOCTh KO BceM (GopMaM KOH(IMKTa HHTEPECOB;

6. OrleHHBAET IIECHHOCTH BEPXOBEHCTBA 3aKOHA U IEMOKpaTHHL."

12 | FLACC2108 | Fundamentals of Law and ACT Philosophy The purpose of the discipline: is the strengthening and deepening of legal knowledge of students,

Anti-Corruption Culture strengthening the way of legal confidence, the development of legal culture, the formation of the legal
social order.
Brief description of the discipline: The course "Fundamentals of law and anti-corruption culture"
aims to improve students' legal literacy, foster respect for the rule of law, and develop anti-corruption
awareness. It teaches values such as honesty, fairness, and legality. Through this course, students
strengthen their civic responsibility and contribute to building a just society with a strong culture of
respect for the law and ethical behavior.
Expected results of discipline teaching:
1. Describes the essence of law and corruption;
2. In its speech transfers the peculiarities of legislation and corruption in all spheres of public life;
3. Explains the basics of legal literacy;
4. Analyzes the motives of anti-corruption behavior of members of society;
5. Classifies intolerance to all forms of conflict of interest;
6. Appreciates the value of the rule of law and democracy."

13 | EKN 2108 | DxoHOMHKa JKOHE AKT Dunocodus Ilonnin MakcaThl: Ka3ipri KoraM eMipiHiH SKOHOMHKAJIBIK MoCEJIeNIepMEH TaHBICThIpa OThIphIN, | ON-1,2.4
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Kayinciairi

KapaMacTaH OJapIbIH JKOJIOTHSIBIK YFBIHYBIHBIH JKOFaphl OOMybIHA CENTIriH THTi3y, CTyISHTTEPIiH
JKOJIOTYSUIBIK  OUTIMIH, MOJECHHMETIH KeHEeHTy, KOpIIaFraH OpTara JKayalKepLIIKIEeH Kapayra
TopOHeney, aJaMHbIH MEKEH €TEeTiH OPTAChIMEH (OHMIPICTIK, TYPMBICTHIK, KaJIAJIBIK) Kayirci3 e3apa
OpeKeTTeCy JKOHE KayillTi jKaFaaiiap/ia )KarbIMChI3 (DaKTopiap/iaH Kopray Heri3lepiMeH TaHBICTHIPY
6oJbIn TabBLIA B

TlonHiH KpIcKama cumarraMacbl: Tipi  OpraHm3MIepAiH, YHBIMHBIH OpTYpii JeHreuzaeri
JKOXKYHenepiHiH, TyracTail amranna OuocepaHblH, ONApIbIH  TYPAKTBUIBIFBIHBIH — HETI3Ti
3aIbUIBIKTapel; brnoCdepa KOMIIOHEHTTEpiHIH e3apa opeKeTTecyi JKoHe aJaM KbI3METiHIiH
9KOJIOTHSUIBIK Caliaphl, ocipece TaOWFATTHl NaiialaHyAbl KYIISHTy JKarmaiblHAa; SKOJIOTHA,
KOpIIaraH OpPTaHBI KOpFay, TYpakTel gaMy Mocenmenepi. Tipmimik Kayinci3miri, OHBIH HeTi3Ti
epexernepi. Kayinrep, TeTeHmre sxarnmaimap. Toyekenai Tanmay, Toyekenaepai Oackapy. Anmam
Kayinci3iri sxyitenepi. OneyMeTTik KayinTep, pyXaHu cajajarbl KayinTep, cascar, ojapAaH Kopray:
SKOHOMUKAJIBIK CaJlaJjaFbl KayilnTep, TYPMBICTAFbl, KYHIENIKTI oMipAeri KayinTep.

ITon OoiibIHIIA KYTiJIETIH OKY HOTHIKeJIepi

1.)Kep Oerinneri TipUITIKTIH JaMy 3aHABUIBIKTApbIH, Tipi —aF3aJapIblH KOpIIAFaH OpTaMeH e3apa
KapbIM-KaTbIHACBIH Oineni;

2. DKonorus GaFbITHIHAAFEI iprei OiTiM Heri3nepiH aTaip;

3. DKONOTHSNBIK 3aHIBLIBIKTAP, IPHHIUIITEP, CPeKENCPA TaTaaiabl;

4. DKOJIOTHSIIBIK 3aH/IBUIBIKTAP/BI OMIp/E KOJIAAHAIbI;

5. DKONOTUSIIBIK, MpoGieManap GOMBIHIIA 3ePTTEYIIep KYPrisei;

6. Kopuraran opraHsl Kopray OOMbIHIIA ic-IITapagap/bl YChIHAMBI,

13 | OEP2108 OCHOBBI 5KOHOMHUKH U UKT Dunocopust Heab npeamera: Lenbio npenogaBaHus JUCHUIUIUHBL SBISETCS Pa3BUTUE Y CTYJCHTOB CIIOCOOHOCTH

NpeNPYHAMATEBCTBA aKTHBHO y4acTBOBAThb B pa3pabOTKe M peasin3aiiii SKOHOMUYECKOM MOINTHKH TOCYAAPCTBA, 3HAKOMSI
HX C SKOHOMHUYECKMMH HpobIeMaMy COBPEMEHHOTO 00IIECTBa.
Kparkoe onucanue TuCHMIUIMHDL: JINCIHUIUIMHA HAlIpaBiieHa Ha (OPMUPOBAHIE OCHOB YKOHOMHUKH,
[PEANPUHAMATEIBCKUX HAaBBIKOB M (PUHAHCOBOI rpaMOTHOCTH. CTYACHTBI H3y4YalOT PBIHOYHBIE
OTHOILCHMS, OCHOBBI BEICHHMs OW3Heca, yNpaBIeHHE JMYHBIM U ceMelHbIM OromkeToM. Kypc
pa3BHBACT MHULMATHBHOCTD, yYNT (PMHAHCOBOMY ILUIAHHPOBAHHMIO M OLIEHKE PHUCKOB. B pesymbrare
00y4JaroIiecss CTAHOBSITCS CIIOCOOHBIME OCO3HAHHO M 3()(EKTHBHO IEHCTBOBATH B YCIOBHSIX
COBPEMEHHON SKOHOMUKHU.
O:kuaeMblii pe3yIbTaThl 00yueHHs] HpeaMeTa:
1.onMCHIBaET OCHOBHBIC MTOHSATHS i TEPMUHBI SKOHOMHKH;
2. KIaccU(pUUUPYET TEOPETUUECKUE aCTICKThI Pa3INYHbIX (POPM HPEANPUHIMATEICTBA;
3. HCIIONB3yeT pa3IMYHbIE METOABI i HHCTPYMEHTBI B CHCTEME YIIPaBJICHHs OU3HECOM;
4. aHanu3upyeT 000CHOBAaHHOCTh ONW3HEC-TUIAHOB, MX HHANBU/YaIbHBIC BO3MOXXHOCTH B OyIyLIeM;
5. apryMEeHTHPYeT NPHYUHBI HPEAIPUHIMATEIIECKOTO PUCKA;
6. hopMyIIMpYET THIOTE3y OTHOCHTENIBHO PEIICHHUS SKOHOMHYECKHX CHTYalOHHBIX 3a/1a4."

13 | FEE 2108 Fundamentals of ACT Philosophy Subject purpose:The purpose of teaching disciplines is the development of students' ability to actively
Economics and participate in the development and implementation of economic policies of the state, familiarizing
entrepreneurship them with the economic problems of modern society.

Brief description of the discipline: This course develops fundamental knowledge in economics,
entrepreneurship, and financial literacy. Students learn about market relations, business basics, and
managing personal and family budgets. It fosters initiative, teaches financial planning, and risk
assessment. As a result, students become capable of making informed and effective decisions in
today’s dynamic economic environment.
Expected learning outcomes of the subject:
1. describes the basic concepts and terms of economics;
2. classifies the theoretical aspects of various forms of entrepreneurship;
3. uses different methods and tools in the business management system;
4. analyzes the authenticity of business plans, their individual capabilities in the future;
5. gives arguments for the causes of business risk;
6. formulates a hypothesis regarding the solution of economic situational problems.

14 | EOK 2108 DKOJIOTUSL  JKOHE  eMip AKT Dunocodust Ilonnin makcarbl: bBuocdepa TypakThUIBIFBIH cakTay, OapiblK axamaapibiH Oinim gspexecine | ON-1,2,4,6
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7. Kopuiaran oprajia afaMHBIH TIipIIUTIK KayilCi3MiriHIH TEOPUSUIBIK , KYKBIKTBIK, HOpPMATHBTI-
TEXHHKAJIBIK, TIPLIUTIK KayilCI3AiriH KAMTaMachl3 €Tyl YibIMIacThIpaibl;

8. OHpipicTe KOHE KYHIETIKTI TYpMBICTa Kayilci3 TIPUIUTK €Tyl — KaibllKa TYCIpyai, Tajgayasl,
TIPUILUTIK Kayinci3miri cajachIHBIH HETi3ri MOCENENepiH aHBIKTAHIbI ;

9. Typxi xarmastrapia TipLIUTIK KayilCi3OiriH KaMTaMachl3 €Tyl YHBIMIAaCThIpa/Ibl;

10. Taburu anarrapiaH KOPFaHYIbIH HETI3ri SAICTEpiH OKY-)KaTTBIFy MPOLECIH/IE KOIAaHaIbI;

11. TochIH kaFaaiiiaH naiiaa OOJFaH TOTEHIIE KaFJailnapAaH TYBIHIAWTBIH MOCeJeNepi LIeUyaiy
KPEaTHBTIJITiH Oaragaiibl.

14 | EBZh 2108

DKOJIOTHH U
06e30MmacHOCTH
JKU3HEESATEIbHOCTH

UKT

Dunocodus

ILlens mnpeaMera: COXpaHGHHE YCTOHYMBOCTH OHOC(EpBl, CHOCOOCTBOBAHHE BBICOKOMY
9KOJIOTHYECKOMY OCMBICIICHHIO BCEX JIOZEH HE3aBHCHMO OT CTEIEHH MX 00pa30BaHUS, PAaCIIUPEHHE
JKOJIOTMYECKHX 3HAHHM, KyJIbTYpBl CTYAEHTOB, BOCIIUTAHUE OTBETCTBEHHOIO OTHOIIEHHUS K
OKpYXaloIleil cpene, 03HAKOMJICHHE C OCHOBaMH O€30IIaCHOTO B3aMMOJCHCTBHS C OKpY)Karolen
cpenoil (IpOU3BOACTBEHHOM, OBITOBOM, TOPOJCKOI) M 3aI[UTHI OT HETATUBHBIX ()aKTOPOB B OIACHBIX
CHUTYaIlUsIX.

Kpatkoe omnmcanme aucuumianHbl: OCHOBHBIE 3aKOHBI YCTOWYHBOCTH JKHBBIX OPraHHM3MOB,
9KOCHCTEM Ha Pa3IMYHBIX YPOBHSAX OpPTaHHU3AIMH, a TaKkxke OHOc(ephbl B LEJIOM; B3aHMOJCHCTBHE
KOMITOHEHTOB OHOC(EpHI M HKOJIOTHYIECKUE MOCIIEICTBUS YEIOBEYECKOH JEATENbHOCTH, OCOOEHHO B
YCJIOBUSIX YCUJICHHOTO IIPUPOJIOIOIb30BaHUS; MPOOIEeMbl KOIOIHH, OXPaHbl OKpyXKalolleil cpesl,
ycTOH4MBOTrO pa3BUTHs. be3onacHOCTh KU3HEEATeNEHOCTH U €€ OCHOBHBIE IPHHIUIIBL. ONacHOCTH,
ype3BbldaiiHble curyaruu. OLEHKa pPUCKOB, ymnpapieHHe puckamu. CHCTeMBI oOecredeHHs
6e3omacuoctr 4yenoBeka. ColManbHbIe YTPO3bl, YIPO3bl B AyXOBHOM cdepe, MOMUTHKA U 3aIlUTa OT
HUX; 9KOHOMHYECKHE YTPO3bI, yIPO3bl B OBITY H IIOBCEIHEBHOI )KU3HU.

OsxuaeMble pe3ysIbTaThl 00yIeHHs IIpeaMeTa:

1.3HaeT 3aKOHOMEPHOCTH Pa3BUTHs KH3HH Ha 3eMJe, B3aUMOOTHOIIEHHUs KHBBIX OPTaHH3MOB C
OKpYy>KarolLei cpenoi;

2.Ha3bIBaeT (hyHAAMEHTaJIbHbIe OCHOBBI 3HAHUH B 00JIACTH SKOJIOTUH;

3. AHanu3HupyeT 3KOIOTHYECKHE 3aKOHOMEPHOCTH, TIPUHIIUIIB, IIPABHUIIA;

4. IlpuMeHsieT SKOoJIOTHYECKHe 3aKOHBI B )KI3HH;

5. IIpoBOAUT KCCITEIOBAHUS 110 SKOJIOTHIECKUM IpodIeMam;

6. IIpemaraeT MEpONPUSATHS IO OXPaHE OKPYKAIOIIEH CPEIbL;

7. OpranusyeT TEOpEeTHYECKOe, NPaBOBOE, HOPMATUBHO-TEXHUUYECKOE ObecredeHne Oe30MacHOCTH
KU3HEEATETLHOCTH YelIOBeKa B OKpyKarolIeit cpere;

8. AHanu3upyer HOpMalu3alyio Oe30MacHOM KHU3HEEATEIbHOCTH Ha MPOU3BOACTBE M B OBITY,
oTpesieNieHne OCHOBHBIX BOTIPOCOB B 00JIACTH O€30TaCHOCTH JKH3HEIEATENEHOCTH ;

9. Opranusyer obecrieyeHHe 6€30IMaCHOCTH JKH3HEACSITEIPHOCTH B Pa3IMYHbBIX CHTYAIHIX;

10. Vcronb3yeT OCHOBHBIE METOJBI 3alIUThl OT CTUXHWHBIX OEICTBUI B Y4eOHO-TPEHUPOBOYHOM
Tporecce;

11.o1ieHMBaeT KPEaTHBHOCTh pEUICHHS] MPOOIeM, BO3HHMKAIOIIMX B PE3ylbTaTe HENpeIBHICHHBIX
CUTYaIMi.

14 | ELS 2108

Ecology and life safety

ACT

Philosophy

"The purpose of the discipline: is to preserve the stability of the biosphere, promote a high ecological
understanding of all people regardless of their degree of education, expand environmental knowledge,
culture of students, foster a responsible attitude to the environment, familiarize with the basics of safe
interaction with the environment (industrial, household, urban) and protection from negative factors
in dangerous situations.

Brief description of the discipline: The main laws of the stability of living organisms, ecosystems
at various levels of organization, and the biosphere as a whole; interaction of biosphere components
and the ecological consequences of human activity, especially under conditions of intensified natural
resource use; issues of ecology, environmental protection, and sustainable development. Life safety
and its fundamental principles. Hazards, emergencies. Risk assessment and risk management. Human
safety systems. Social threats, threats in the spiritual sphere, politics, and protection from them;
economic threats, threats in daily life and everyday activities.

Expected results of discipline teaching:
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1.Knows the laws of the development of life on earth, the relationship of living organisms with the
environment;

2. Names the fundamental foundations of knowledge in the field of ecology;

3. Analyzes environmental patterns, principles, rules;

4. Applies environmental laws in life;

5. Conducts research on environmental issues;

6. Offers environmental protection measures;

7. Organizes theoretical, legal, regulatory and technical support of human life safety in the
environment;

8. Analyzes the normalization of safe life at work and at home, the definition of the main issues in the
field of life safety ;

9. Organizes the provision of life safety in various situations;

10. Uses basic methods of protection against natural disasters in the training process;

11. Assesses the creativity of solving problems that arise as a result of unforeseen situations.
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Binim Gepyneri
HCHXOJIOTHSL JKOHE e3apa
opeKeTTecy MeH
KOMMYHHKALHS
TYXKBIPBIM/IaMaJIapbl

Binim
FBUIBIM
OKBITYIBIH
TEOopHUsLIapbI

TypaJisl
KOHE
HETi3ri

Wukmo3ueri  Giim
Oepy opTacsl

Monnin mMakcarpl: bonamrak memarorrapablH TYJIFAHBIH MCHXONOTHSUIBIK AaMybIH TYCIiHIM, OimimM
aJlyIIbUIapPMEH XKOHE CEepIKTeCTepMEH THIMJII ©3apa dPEKEeTTeCy apKbUIbI OJIAP/BIH KOJIAMIIBI JaMybIHA
BIKITAJI €Ty KaOlIeTTepiH KaJbINTaCThIpPY.

IloHHiH KbIcKama cunmaTTaMachl: Bys moHAi 3eprrey Kasipri ICHXOJOTMSUIBIK TEOPHsUIAD MEH
MOJENBCPAl, TYJIFaHBIH XXYMBIC ICTCYiH JKOHE OHBIH JKCKe KaCHETTepiH NaMbITyFa OaFbITTaiFaH.
Bonamak negarorrap 6iiM Oepy ylepiciHaeri Auaiorka, e3apa ic-KMMbUIFa )KOHE KapbIM-KaTbIHACKA
JKOpAEMIECY apKbUIbl OLTIM  adymIbUTapAblH KONAlisl AamyblHa bIKman ereqi. Omap  Gimim
aynIbUIapABIH 0TOACkUIapBIMEH, COHIAl-aK CepiKTeCTIKTIH 0acka xa Typiiepi IIeHOepiHae KapbiM-
KaTBIHAC JKacayFa, e3apa OpEeKeTTeCyre JKOHE BIHTHIMAKTACYFa JKOHE ©3IEpiHIH IeJaroriKaibik
KbI3METIH JaMBITyFa KOJaIbI XkaHa e3apa OaillaHbIcTap XKacayFa KaOiIeTTi.

ITon OoiibIHIIA KYTiJIETIH OKY HOTHIKeJIepi

1.TICHXOMOTHSIHBIH HETI3ri YFBIMAApbl MEH Ka3ipri TeOpHsUIBIK GarbITTapblH CHUITATTAl aiajIbl;
2.TynFaHbIH NCUXOJIOTUSIIBIK IaMybl MEH MiHE3-KYJIBIK €PEeKIIeNIKTEepiH TYCIiHaipeni;

3.bimim Gepy yzepiciHmeri KapbIM-KaTblHaC IIEH ©3apa OPEKeTTeCyNiH IICHXOIOTHSUIBIK
3aH/IBUIBIKTAPBIH TaJIAN/IbL;

4.TuiMzli KOMMYHHKAIIMsI OPHATY/IBIH TSCLIAEPI MEH MOJIEIb/CPIH axKbIpara Oineni;
5.JlemarorukaibiK KapbIM-KaTbIHAC MOJICHHUETIH KAJIBINTACTBIPYFa KQXKETTI JaF Ibliap/Ibl KOJIIaHa/Ibl;
6.Bixim ayIsuIap MeH opinTecTep apachiHAAFbl BIHTBIMAKTACTHIKTBI JaMBITY JKOJIAPBIH YCBIHAIBI;
7.KubIH KapbIM-KaTbIHAC KaF JailIapbIH IICHXOIOTHSUIBIK TYPFBIAaH TaJlJall, IIelTiM KaObliaai anasl;
8.Ilemarorukaibk yepicte e3apa apeKeTTecy MeH KOMMYHHUKAIMSHEI KETUIIpyTe OarbITTalFaH jKeKe
KOCiOM JIlaMy CTpaTerusiChlH KYPacTbIpaibl.
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Ilcuxonorus B
o0pa3oBaHHH u
KOHIICTIIHH
B3aUMOJIEHCTBUSA "
KOMMYHHUKAIHH

Hayka

00

o0pa3oBaHUH u

KITIOYCBBIC
o0yueHus

Teopun

MNukmo3uBHas
oOpasoBaTesibHast
cpena

Heab npeamera: dopMupoBanue y OyaylIMX MEJaroroB yMEHHUS TOHHUMAThb ICHXOJIOTHYECKOE
Pa3BUTHE JIMYHOCTH U CIIOCOOCTBOBATH €r0 OJIarONpHATHOMY Pa3BUTHIO IOCPEACTBOM () (EKTHBHOIO
B3aMMOJICHCTBHS C O0YYAIOUIMMHUCS U MTapTHEPAMH.

Kparkoe onucanue mnpeaMera: l3ydeHue NOaHHON JMCHMIUIMHBI HANpaBlICHO Ha OCBOCHHE
COBPEMEHHBIX IICUXOJOTHYECKHX TEOpHUH W Mojeinei, (yHKIMOHMPOBAaHWH JHMYHOCTH U ee
HMHIUBUIYyalbHBIX CBOWCTBAaxX. bBynmymme mnenarorn crocoOCTBYIOT ONIArONpPUSATHOMY pPa3BHTHIO
00y4arommxcs, COACHCTBYsI AUANIOTY, B3aHMOJICHCTBUIO U OOIIEHHIO B 00pa30BaTeIbHOM IpOIecCe.
OHH crIOCOOHBI 00IIAThCsI, B3aUMOCHCTBOBATh H COTPYAHHYAT C CEMBSIMH O0yUAIOIIMXCS, a TAKKe
B paMKax pa3iIMYHbBIX APYTHX BUJIOB IAPTHEPCTBA U CO3ABATh HOBBIE B3aHMOCBSI3H, IIOAXOISIIHE IS
Pa3BUTHS UX COOCTBEHHOM IEIATOTUUECKON IESATEILHOCTH

O:kuaeMble pe3yabTaTbl 00y4eHHUs 1O MpeaMeTy:

1. VYMmeHue omNMCHIBaTh OCHOBHBIE TIOHATUSL M COBPEMEHHbBIE TEOPETUUECKHE HaIlpaBJICHUS
TICUXOJIOTHH;

2. OOBSCHATD ICHXONOTUYECKOE PA3BUTHE U MOBEICHYCCKIE OCOOCHHOCTH JIMYHOCTH;

3. AHanu3upoBaTh ICHXOJIOTMYECKHE 3aKOHOMEPHOCTH OOIICHHS W  B3aHUMOJCHCTBHS B
00pa3oBaTensHOM HpOIecCe;

4. YMeH#He pa3nuyarh METOAB M MOJCIH YCTaHOBJICHUS 3()(HEKTHBHOW KOMMYHHKALIHH;

5. BiajieHue HaBbIKAMH, HEOOXOIMMBIMHU JUTsl (DOPMHUPOBAHUSI KYJIBTYPbI [IEIarOrHYECKOro OOIICHHUS;
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6. Ilpenmaraet myTH pa3BUTHS COTPYIHUYECTBA MEXTY CTYAEHTAMH U KOJUIETaMH;

7. YMeeT aHaIM3UPOBATh CIOXKHBIC CUTyallUH OONIEHHS C IICHXOJIOTMYECKOH TOUKH 3pEHUS U
[IPUHUMATh PELICHHUS;

8. PaspabarbBaeT CTpaTeTHI0 JNUYHOTO INPO(ECCHOHATBHOTO pa3BHTHS, HANpaBlIeHHYIO Ha
yJIy4IIeHUE B3aUMOJICHCTBUS U KOMMYHHKAILIMHU B IIEJarOTHYECKOM POLIECCE.
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Psychology in Education
and Concepts of
Interaction and
Communication

Educational Science
and Key Theories of
Learning

Inclusive
educational
environment

The purpose of the discipline To develop in future teachers the ability to understand the psychological
development of the individual and to facilitate its favorable development through effective interaction
with students and partners.

Brief description of the course: The study of this discipline is aimed at mastering modern
psychological theories and models, the functioning of personality and its individual properties. Future
teachers contribute to the favorable development of students by promoting dialogue, interaction and
communication in the educational process. They are able to communicate, interact and cooperate with
the families of students, as well as within various other types of partnership and create new
relationships suitable for the development of their own pedagogical activities.

Expected results of training in the discipline :

1. Ability to describe the basic concepts and modern theoretical approaches in psychology;

2. Explain psychological development and behavioral characteristics of the individual;

3. Analyze the psychological patterns of communication and interaction in the educational process;
4. Ability to distinguish between methods and models for establishing effective communication;

5. Possession of the skills necessary for developing a culture of pedagogical communication; 6.
Suggests ways to develop collaboration between students and colleagues;

7. Is able to analyze complex communication situations from a psychological perspective and make
decisions;

8. Develops a personal professional development strategy aimed at improving interaction and
communication in the teaching process.
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Maremaruka 2

Maremaruka 1

DU3HKaNbIK
ecenTepAi  IIbIFapy
MPaKTUKyMBI 2

Ilonnin makcartsl: bonamak ¢usrka MyraniMiepiHe MEKTEeN MaTeMaTHKAChIHBIH HET13T1 anreOpabik
JKOHE aHAIM3IIK 9JIiCTepiH MEHrepTy, (PM3MKa MOHIH OKBITY OapbICHIHIA MaTeMaTHKAIBIK eCenTep/i
THIMZAI IIBIFapy JKOHE KypacThIpy IaFIbUIapblH KaJbINTACTHIPY, COHJal-aK MaTeMaTHKaJbIK
TyciHiKTepai GU3KMKaIbIK KYObIIBICTapABl TYCIHAIpYAe KONaaHy KaOiIeTiH JaMbITy.

ITonniH KpIcKama cunarramacel: «Marematuka 2» moHi «MaremaTruka 1» KypChIHBIH KaJFachl
GombITT TaOBUTANBI KoHE Oornamiak (uU3NKa MyFaliMIepiHe KYpAeTipeK MaTeMaTHKAaIBIK dJlicTepii
MeHrepyre MyMkiuaik 6epexi. [1on auddepeHnnaiapk xKoHe HHTErPAIbIK eCeNTeyIep i TepeHAeTIM,
kemn aifHbiMansl (yHKIMsIap MeH auddepeHImanIblK TeHACYIepal KaMTHIbl. bym omictep
(hM3MKaHBIH TEOPUSUIBIK XKOHE KOJIaHOAIIBI callajlapblH, COHBIH 1MIiH/Ie MEXaHUKa, HJIEKTPOIMHAMIKA
JKOHE TEPMOAMHAMUKAHBI TYCIHY YIIiH MaHBI3/IBI.

TIon GoiibIHIIA KYTiJIETIH OKY HITHIKeNIepi :

1. CaHZIBIK >KUBIHIAP TEOPHSCHIHBIH HETi3T1 aHbIKTaMaIaphl MEH KJIACCHKABIK TeOpeMasapbl apKbUIBI
0ip alHBIMANTBLIBI (DYHKIMSUIAP/BIH HBICAHBIHHA KeuryTe Oinei.

2. AynaH, KeJIeM ecenTey/eri aHbIKTaIMaraH, aHbIKTAIIFaH HHTETPAIAAP/IbIH MaHbI3bIH aHBIKTAH B!
3. JuddepeHnanaplk TEHISYlep MEH TEHIEYJep JKYHeCiH IIenryferi KJIAacCHKalbIK OmicTepui
MeHrepei

4. DbIKTHManAbIKTap JKOHE CTATHCTHUKAIBIK MOITIMETTEp/i CHUIATTAWTBIH HETI3rl aiHbIMAJbI
[IaMaap/sl aHbIKTalIbI

5. Op Typii CTaTHCTHKAJIBIK MAIIMETTEPIi 3epPTTEYAi XKOHE OHBIH 3aH/IBUIBIKTAPBIH FBUIBIMU OAFBITHIH
KeH KeJIeMie KOJlaHaIbl

6.)KapanpicTaHy OarbITHIHAAFB! (PH3UKAIBIK MEXaHHKAIBIK TPOLECTEP/]i CHIIATTayFa MaTeMaTHKAIIBIK
AKMapaTTap/bl KOJIIaHa ajlajibl
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Maremaruka 2

Maremaruka 1

IIpakTukym o
peLIeHnIo
¢busnyeckux 3amayq 1

Leab QIUCUUIIMHBI: OBJIAJICHAE OyIyIMMHU YUYUTEIIMH (DU3HNKH OCHOBHBIMHU alreOpanuecKUMH U
AHAJIUTUYECKUMH METOJAaMU IUKOJBbHOI MareMaTukH, (OPMUPOBAHHE HABBIKOB S(P(EKTHBHOIO
pELICHHS ¥ KOHCTPYUPOBAaHMSI MaTeMaTHUECKHX 3a/ad B MPOILECcCe MpernoJaBaHus (pU3NKH, a TaKkxkKe
pa3BUTHE YMEHHsI IPUMEHATh MAaTEMaTHUECKHE TIOHATHS B OObCHEHUU (PU3MUECKUX SBICHUIL.

Kparkoe ommcanue mnpeamera: npeamer "Maremaruka 2» SBISETCS INPONODKEHHEM Kypca'
Maremaruka 1 " ¥ 1o3BOMISET OYAYIIMM YUUTENIIM (DU3HKH OCBOHUTH 00JIEe CIIOKHBIC MATEMAaTHUECKHE
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Metoxsl. JlucruiuinHa ynryonseT AudQepeHIan-Hoe I HHTETPaIbHOE HCUHCICHHE H BKIIOYAeT
MHOTOMEpHBIE (yHKIUH U AuddepeHnnatbHble ypaBHEHNS. DTH METOAbl Ba)KHBI JUIS TIOHHMAHHs
TEOPETUYECKNX M HPUKIAIHBIX obnacteidl (U3MKM, BKIIOYAas MEXaHUKY, SJICKTPOJMHAMHKY U
TEPMOIMHAMUKY.

OzxugaeMble pe3yJbTaThl 00yUeHHsI IO AUCIHUILINHE :

1. Uepe3 OoCHOBHBIE ONpEENEHUs] M KJIACCHYECKHE TEOPEMbl TEOPUH UHCIOBBIX MHOXKECTB 3HATh
(dopmy GyHKIWMII ¢ OXHOH IepeMEHHOMH.

2. IInomans, 00beM ONpENeIIIIOT 3HaUCHIE HEOTPEASNICHHEIX, ONIPe/IeICHHBIX HHTETPAJIOB B pacdeTe
3. Brazgeer KiIacCHYeCKMMH METONaMH pelleHus IupepeHIHalIbHbIX YpaBHEHHI H CHCTEM
ypaBHEHHI

4. OnpenensieT OCHOBHBIE IIEPEMEHHBIE, XapaKTEPHU3YIOIIHEe BEPOSTHOCTH M CTaTHCTUIECKUE NaHHBIE
5. l1lupoko HCIONB3yeT U3y4YeHHE PA3IUYHBIX CTATUCTUYECKUX JAHHBIX M UX 3aKOHOMEPHOCTEH B
HayYHOM HallpaBJICHHN

6. MoXeT HCIIONB30BaTh MAaTeMaTHYECKyI0 MH(OPMALUIO U ONMHCAHHUS (PU3HKO-MEXaHHIECKHX
MPOLIECCOB B 00JIaCTH paHEHUs
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Mathematics 2

Mathematics 1

Workshop on
solving physical
problems 1

The purpose of the discipline: for future physics teachers to master the basic algebraic and analytical
methods of school mathematics, to form the skills of effectively solving and compiling mathematical
problems in the course of teaching physics, as well as to develop the ability to use mathematical
concepts in explaining physical phenomena.

Brief description of the discipline: the discipline "Mathematics 2" is a continuation of the course
"Mathematics 1" and allows future physics teachers to master more complex mathematical methods.
The discipline covers multivariate functions and differential equations, delving into differential and
integral calculus. These methods are important for understanding the theoretical and applied fields of
physics, including mechanics, electrodynamics, and thermodynamics.

Expected results of training in the discipline:

1.The basic definitions and classical theorems of The Theory of numerical sets are able to transfer the
object of functions of one variable.

2. Area, volume determine the significance of indefinite, definite integrals in the calculation

3. Master classical methods of solving differential equations and systems of equations

4. Determine the main variables that characterize probabilities and statistical data

5. Widely applies the scientific direction of the study of various statistical data and its laws

6. Can apply mathematical information to describe physical mechanical processes in the direction of

injury
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OkpiTy  omictepi
TEXHONOTHSIAPbI

MCH

IlemarorukaibIk
3eprreyiep

OKBITYIBI
KOCIIapiiay — JKOHe
nepoec OKbITY

Ilonnin Makcarsl: [lenarorruka xoHe TUAAKTHKA CAIACBIHIAFEl KY3BIPETTUTKTI apTTHIPY.

Ilonnin KpicKama cunarramacbl: CTyIeHTTEp OKBITYIBIH 9IICTEMENiK JKYHeci Typaibl TyTac
TYCIHIKKE He, HAKThI ITeJaTOTHKAJIBIK MOceIeIep Al MelIyAiH CTpaTerusulapbl MEH TeXHOIOTHsUIAPhIH,
JKOCTIapiayabl, OACIIBUIBIKTEI, OKBITYIBI JKoHE Oaraiay/sl MoJebIeil anampl, Oenrini 6ip MEKTeNnTiH
IapTTapbl MEH OKYIIbUIAPABIH MYMKIHIIIKTEpiHE COMKEC OKBITYABIH OiTiMiH, JopManapbiH, oaicTepi
MEH TeXHOJIOTHSUIAPHIH KOJJaHa alafbl.

TIoH GoiibIHIIA KYTiJIEeTiH OKY HOTHIKeIepi :

1.ITemarornka >xoHe AMJAKTHKA CAaChIHIAFbl HETI3rl TEOPUSUIBIK YCTaHBIMIAP MEH YFBIMIApIIbl
MEHTepesi.

2.OKBITY/IBIH 9JTiCTEMEITIK KYHeCiHIH KyphIIBIMBI MEH Kypam/ac OeiKTepiH Tannaii anaspl.
3.IlemarorukaiblK MPOLECTIH MaKcaTTapbl, Ma3MYHBI, 9JiCTepi MEH KypaJliaphl apachIHAaFbl e3apa
OalinaHBICTBI TYCIHAIPEI.

4.0OKpITy MeH OaranayJbIH 3aMaHayH CTpaTerHsuIapbl MEH TEXHOJOTHSIIAPBIH XKYHeETl Typ/e KoJIIaHy
TOCINAEpiH Urepeni.

5.binmim Gepy mpomecis xocnapiay, YHbIMIACTEIPY JKoHE OacKapy MOAEIBICPIH CHIIATTal amafpl.
6.IlenarorukaibiK Moceenepi MEIyAiH FhUIBIMU HETi3AeNTeH TOCIIepiH TAHIai bl XoHE TaNeTeH
anajsl.

7.IlemarorukanblK KOHE MUAAKTHKAIBIK KY3BIPCTTUNKTI apTTHIPYABIH TUIMAI JKONAApBHIH aHBIKTAi
anajsl.

ON-8,10,12
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MeTOZ[I)I U TEXHOJIOTUHU
TIpeTioJaBaHus

ITenarornyeckue
HCCIICIOBAHUS

IInanupoBanue
NpenojaBaHus u
HHIUBUyalu3alus

00yueHus

Hens qucuunianuel: [1oBEIIICHIE KOMIETEHINI B 00aCTH NEIATOTUKY U THIAKTHKH.

Kpatkoe onucanne qucuunanabl: CTyIeHTH HMEIOT IIEIOCTHOE MPEACTABICHHE O METOAMIECKOH
cucreMe OOYy4YeHMS, MOTYT MOJEIHPOBAaTh CTPATerMd M TEXHOJIOTMH PEILICHUS KOHKPETHBIX
MeJarOrHIecKuX NpobieM, INIaHHPOBaHUS, PYKOBOACTBA, OOy4YEHHs H OL[EHKH, YMEIOT HCIIONB30BaTh
3HaHUSL, QOPMBI, METOABI M TEXHOJIOTHH 00y4YEHHS B COOTBETCTBHU C yCIOBUSIMH KOHKPETHOH IIIKOJIBI
1 BO3MOXXHOCTSIMH YHaIlIHXCA.

O:xugaeMble pe3yJIbTaThl 00yYeHHUS] :

1. OBnazieTh OCHOBHBIMH TEOPETHIECKUMH HOJIOKEHHUSIMU M KOHIIENIUSIMH B 00IaCTH [EJarOTUKH U
JIMIAKTHKH.

2. AHaIM3UPOBATh CTPYKTYPY M KOMIIOHEHTHI METOANYECKOH CUCTEMBI 00yIeHHU.

3. OOBACHATH B3aUMOCBS3b LieTIeil, CORep KaHMUs, METOIOB U CPEJICTB MEeIaroruueckoro mporecca.

4. OBnazieTb METOIAMH CHCTEMHOTO IPUMEHEHHSI COBPEMEHHBIX CTPATErHid MU TEXHOJIOT Uil 00yueHUs
1 OLICHKU.

5. OnuceiBaTh MOJENH IUTAaHNPOBAHMS, OpPTaHU3aLMU | YIIPaBIeHHs! 00pa30BaTeIbHBIM IIPOLECCOM.
6. BriOupars 1 000CHOBBIBaTh HAy4HO 0OOCHOBAHHBIE METO/IbI PELICHHS T1€1arOrMYEeCKUX 3a1a4.

7. BeIIBIATS 9 (heKTHBHEIE ITyTH ITOBBIIICHHS II€JATOTHYECKON U TUAAKTHUESCKOH KOMIICTEHTHOCTH.
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Teaching Methods and
Technologies

Pedagogical
Research

Teaching Planning

and

Individualization of

Leamning

The purpose of the discipline: Improving competencies in the field of pedagogy and didactics.
Brief description of the discipline: Pre-service teachers have a comprehensive understanding of
teaching strategies and methodologies, and can apply them in planning, teaching, and assessment in
innovative ways matching the specific pedagogical situations, conditions of a specific school and the
capabilities of students. Pre-service teachers are able to design suitable inclusive physical and online
learning environments at different stages of the educational process. Pre-service teachers understand
and can apply the regulations of copyright and data protection in their learning material planning. Pre-
service teachers possess necessary knowledge of didactics, learning technologies and methods of
motivating students being able to provide necessary pedagogical assistance to students

Expected results of training in the discipline:

1. Master the basic theoretical principles and concepts in pedagogy and didactics.

2. Analyze the structure and components of a methodological teaching system.

3. Explain the relationship between the goals, content, methods, and tools of the pedagogical process.
4. Master methods for the systematic application of modern teaching and assessment strategies and
technologies.

5. Describe models for planning, organizing, and managing the educational process.

6. Select and substantiate scientifically based methods for solving pedagogical problems.

7. Identify effective ways to improve pedagogical and didactic competence.

18 | AAYaF 3226

Atom JKOHE aTtoM
SIIPOCBHIHBIH, (PU3UKACHI

OnTrka

DusukanbKk
ecenrep

HIBIFapy

TPaKTUKYMBI

IToHHiH MaKcaThI: ATOM XOHE aTOM SIIPOCHIHBIH KYPBUIBICHIH OKBITY.

ITonniH KbICKamIa cunarTaMachl: [IoH aToMaap MeH sApoJapiblH KYPBUIBIMBI, KACHETTEpI JKOHE
OJIap/IBIH ©3apa OpEKETTEeCY 3aHIBUIBIKTAPbIH 3epTTeiiii. PajanoakTHBTIK, S/POIBIK TYpICHYIED,
SIIPOJIBIK 9HEPrHsl JKOHE OHBI KOJJAaHy canagapbl KapacThIPBUIAAbL TeOopHsUIbIK OLTiM MeH
NPAaKTUKANBIK  JaFblIapbl KaIbIMTACTHIPBIN, SAPONBIK (DH3MKAHBIH Kasipri FBUIBIM  MEH
TEXHOJIOTHSIAFBI POJIiH TYCIHyTe MYMKIHJIIK Oeperi.

TIoH GoiibIHIIA KYTiJIEeTiH OKY HOTHIKeIepi :

1. AToM JX9HE aTOM SIAPOCHIHBIH (DM3HKACBIHAAFBl YFBIMIAP/bIH, MIaMalap/blH aHBIKTaMalapblH,
(opMyJaapbiH jxoHe 3aHIapbIH €CTE CaKTalIbI XOHE AYPHIC KenTipesi;

2. ATOM >OHE arOoM SIPOCHI Heri3iHje TaOWFaTTarbl JKOHE TEXHHKaJarbl KyObUIBICTAD MEH
TpolecTepi TYCiHaipeni;

3. Benrini 3apmap MeH ¢opMyranapra ecentep MbFapapl;

4. Ilpouecrepin rpadUTKepiH caabl )KOHE Talaal/Ibl;

5. ATOM 371eKTp CTaHIMSIIAPBIHBIH XKYMBIC ICTEY NPHHIMIITEPIH CUMIATTal/IbI;

6. ATOM XOHE aTOM SAPOCHIHBIH (DU3MKACBIHBIH FBUIBIM, KOFAM JKOHE SKOHOMHKAJAFrbl PeIliH
Oaranaiiabl oHe Heriszeii

7. DKCIIEPUMEHT AEPEKTEPiH >KMHAKTAll, FBUIBIMU JOJIE/epre CyileHe OTHIPHIN OOo/DKamaap MeH
TYCIHAIpMEep YChIHAIbI

ON-5,7,9
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Dusnka aromMa, aTOMHOI'O
sApa 1 TBEPAOTO Teia

OnTrka

IIpakTukym 1o
PpeleHnIo
¢bu3nueckux 3amay

Hens qucuuniaunbl: O0ydeHne TOCTPOSHUIO aTOMa U aTOMHOTO sIIpa.

Kpatkoe onucanne THCHUIIMHBL: J[MCIMIUIMHA H3ydaeT CTPOSHUE, CBOHCTBA aTOMOB H sifiep, a
TaKXkKe 3aKOHbI MX B3aHUMOJEHCTBHA. PaccMaTpuBaloTcs paiMoaKTHBHOCTb, sICPHBIC NIPEBPALICHS,
sIepHast JHeprus 1 001acTy e€ npuMeHeHuss. @opMHpPYIOTCS TeOpeTHISCKUE 3HAHUS H IPAKTHIECKIe
HaBBIKH, CHOCOOCTBYIOIIME IIOHHMAHHIO DOIM SACPHOH (U3MKH B COBPEMEHHOH Hayke H
TEXHOJIOTHSIX.

OzkugaeMble pe3yJbTaThl 00yUeHHs:

1. 3amoMHHAeT U NMPaBHIBHO LUTHPYET ONpeAeNcHHs, (GOPMyIbl H 3aKOHBI IOHATHH M BEIUYHH B
(hu3MKEe aTOMOB M aTOMHBIX sJIEp;

2. OOBSCHSET SIBICHUS ¥ IIPOLIECCH B IPUPOAE U TEXHUKE HA OCHOBE aTOMOB M aTOMHEIX SI7iep;

3. BeImonHsIeT pacyeTs! 0 U3BECTHBIM 3aKOHaM U (hopMyIaMm;

4. CtpouT 1 aHaIM3UPYET rpaduKy NpOLECCOB;

5. OnuceiBaeT NPHHIUIIEI pa0OTHI AaTOMHBIX MIEKTPOCTAHIIIH;

6. OneHuBaeT W OOOCHOBEIBAET PONb (DM3HKU aTOMOB M aTOMHBIX sJep B HayKe, OOIIECTBE U
IKOHOMHKE;

7. O600mIaeT SKCIepIMEHTANBHbBIE JaHHBIE U IpeJyIaraeT IIPOTHO3bI U OOBSICHEHHS, OCHOBAHHEIE Ha
Hay4HBIX JaHHBIX.

18 | PAAN 3226

Physics of the atom,
atomic nucleus and solid
body

Optics

Workshop on
solving physical
problems

The purpose of the discipline: to study the structure of the atom and the atomic nucleus with an
experiment.

Brief description of the discipline: The course explores the structure and properties of atoms and
nuclei, along with the principles of their interactions. Topics include radioactivity, nuclear
transformations, nuclear energy, and its applications. It develops theoretical knowledge and practical
skills, helping students understand the role of nuclear physics in modern science and technology.
Expected results of training in the discipline:

1. Memorizes and correctly cites definitions, formulas, and laws of concepts and quantities in the
physics of atoms and atomic nuclei;

2. Explains phenomena and processes in nature and technology based on atoms and atomic nuclei;

3. Performs calculations using known laws and formulas;

4. Constructs and analyzes process graphs;

5. Describes the operating principles of nuclear power plants;

6. Evaluates and justifies the role of atomic and nuclear physics in science, society, and economics;
7. Summarizes experimental data and offers predictions and explanations based on scientific evidence.

19 | IBBO 3211

Wuxmo3uBti 6imiM - 6epy
opTackl

Binim Oepyneri
IICHXOJIOTUSI  JKOHE
e3apa  OpeKkerTecy
MEH KOMMYHHKAIHs
TYKBIPBIMIaMaIapbl

OKBITY 9icTepi MEH
TEXHOJIOTHSIIapBI

ITonnin makcatbl: bonamax myranimaepain AKT MeH keMeKIlli TEXHOJIOTUsIap/ibl KOJIaHy apKbLIbI
HHKITFO3UBTI )KOHE BIHTHIMAKTACTHIKKA HETI3eNTeH IearorHKaIBIK KY3bIPETTLUIINH KAJIBIITaCTEIPY.
IlonniH KbpICKaIma cunarraMachl: bonamak MyFanimMaep OKbBITY yAepiciHae OiTiM amylibuiapablH
OPTYPILJIITiH TYCIHEMl, COH/al-aK ONap/bIH OMipi MEH OKY JKaFlasTTapblH €CKEepy MYMKIH/ITiHE He.
6onarmax myranimaep taicti AKT, yiiperynni »oHe KeMeKIIi TeXHOJIOTHsUIapAbl KOJJaHa OTHIPHIII,
OimiM aymIsUIapAbl OKBITYIBI JKOHE onapnsl OimiM Oepy yaepiciHe Kocydaa Konpaiael. bomamrax
MyFaliMJep KaybIMAQCTHIKIIEH (Myfamimuep, OumiM —anymisuiap, —ara-aHajgap/KaMKOpLIbLIap)
BIHTBIMAKTACTBIKTa, TICHXOJOTHSUIBIK XKOHE JTHKANbIK TYPFBIIAH ONAPIBIH ON-ayKAaThIH KOJIAiIbl.
Ky3bIpeTTiniKTi MeHrepreH Oonamak MyFaiMaep: op TYpii OKyIIbUIap TOOBIHA KaThICy MEH OKyFa
acep eTeTiH xKeke OiTiM Oepy KaKeTTUTIKTEpiH aHbIKTaibl; OLTiM ajyIIbLIapAbIH OKYBIH KOJIIAy JKOHE
onapapl Ounim Gepy yaepicine xocy yurH AKT jkoHe KeMEKII TEeXHOJOTHsUIApAbl MaiifanaHapbl.
bIHTBIMAKTACTBIK TEH WHKIIO3MSFA BIKHAT €TETiH KYHIBUIBIKTAD MEH TOCUIAepAi Yipereni;
KOFaMJIaCTBIKTBIH ~ BIHTBIMAKTACTBIFBIH  KOJIAiapl  (MyramiMaep, OuniM  amymibuiap, — ara-
aHaJap/KaMKOPIIbLIap).

IIoH GoiibIHIIA KYTiJIETiH OKY HOTHIKeIepi :

1. Muxmo3uBTi 6itiM OepyaiH Herisri KaFuAaTTapbl MCH KYHIBUIBIKTapBIH TYCIHAIpe .

2.biniM anymbsuIapablH KeKe epeKIIeTiKTepi MeH KaXKeTTUTIKTEPiH €CKepe OTBIPBIN OKBITY YICPICiH
Tanjaai anajsl.

3.AKT MeH KOMEKIII TEXHOJIOTHSIIap bl OLTIM amyIIbLIapbl OKBITY YKOHE KOJNIdy MaKCaThIHIA THIMII
KOJIIaHa/bl.

4.ITenarorvkablk ©3apa OpeKeT NeH bIHTHIMAKTACTHIKTHI JAMBITY CTpaTCrUsIapblH KOJIIaHA ajlajibl.

ON-1,3,5
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5.binmim Gepy yaepiciHze ICHXONOTUSIIBIK JKOHE dTUKANBIK TYPFBIIAH KOJIay KOpCeTyAiH TociIaepin
MEHTepesi.

6.1HKITI03MBTI OpTaja KaybIMOACTBIK (MyFamimaep, ara-aHajap, OUTIM aiylubuiap) apachIHAAFbl
CEepIKTECTIiKTi HpIFalTyFa OaFbITTaIFaH earOTUKAJIBIK KY3bIPETTUIIriH JaMbITa bl

19 | IOS 3211

Mukito3uBHas

obpasoBarenbHas cpesa

Icuxonorus B
00pa3oBaHUU u
KOHIIETILIA
B3aMMOJICHCTBUS |
KOMMYHHUKALUH

MeTtoas! 1
TEXHOJIOTHH
MpenoiaBaHus

Henbr aucnuMmiMHb:  Pa3sBuBaTh MHKIIO3UBHYIO M KOJ/UIAOOPATHBHYIO — I1€JarOrM4ecKyro
KOMIIETEHTHOCTh OyIayIux yuuTened mnocpeactBoM ucnonszoBanus MKT u BcriomorarenbHbIX
TEXHOJIOTH.

Kparkoe onmcanme JHCHMILIMHBI: bBynymue yuuTelss MMEIOT BO3MOXHOCTb —y4HTBIBATh
pasHooOpasye OOy4aroUXCs W ONpEeAeNsATh HMX HHAMBHIYyallbHble IIOTPEOHOCTH B IIpolecce
obOyuenms. bymymue yuwrens moamepxuBaloT oOydeHHe OOydYalomMXCs M HX BKIIOYCHHE B
oOpasoBaTelibHBI Tponece, ucnonb3ys noxxomimme MKT, obywaromme © BCHOMOTaTelbHBIC
TEXHOJIOTHHU. Bynyiiue yuuresns noiep>xupatoT 01aromnoiydne o0y4aromxcs ¢ ICUX0JIOTHYEeCKOi 1
9TUYECKOI TOUEK 3pEHUS B COTPYAHHISCTBE C COOOIIECTBOM (YUUTEISIMH, YIAITUMHUCS, POJUTEISIMHA /
OIIeKyHaMH), YYHUTBIBAsi KOHTEKCT JKH3HH M 00ydeHHUs oOydarommxcs. Bymymue ydaurens, KoTopble
JIEMOHCTPUPYIOT ~KOMIICTCHTHOCTb, MOTYT: OHPEACINTh WHAMBHIyallbHbIE 00pa30BaTCIbHbIC
MOTPEOHOCTH, KOTOPBIE BIMAIOT Ha ydacTue U oOydeHHe B Pa3HOOOpa3HOH rpymme o0yJaromuxcs;
ucnons3oBars UKT 1 BcriomMorarenbHbIe TEXHOJOTHH IS TIOAAEPKKU 00ydeHHs 00yJaroIiXcs U UX
BKJIIOYEHUs] B 00pa30BaTeNbHBII Mpolecc; o0ydarb LHEHHOCTAM M IOAXOJaM, CIOCOOCTBYIOLIMM
COTPYAHHYECTBY W HMHKIIO3HMBHOCTH; IOANEPKUBATh COTPYIHHYECTBO B cOOOIIecTBE (YUHTEI,
yyalrecs, pOIUTENIN/ONIEKYHBI).

O:xupnaemblie pe3yasrarbl 00yuyenus (POII):

1. Pa3bsicHsIeT OCHOBHBIE IIPUHIIIBI U [ICHHOCTH HHKJIIO3HBHOTO 00pPa30BaHUs.

2. YMeeT aHaIM3WPOBaTh IpolecC OOYYEHMS C Y4eTOM HHAWBHIYAIBHBIX OCOOCHHOCTEH W
notpedHOCTEN 00yYaIOIIUXCS.

3. Dodextuao mcnonszyer MKT M accHCTHBHBIE TEXHOJOTHH B LEIIX OOYYSHUS W ITOXICPIKKU
00yYaIOIIIXCSL.

4. YMeeT UCTI0NIb30BaTh CTPATETHH PA3BUTHUSI T1E[arOTMYECKOTO B3aUMO/ICHCTBHS U COTPYAHMYECTBA.

5. Brmageer mMeTomamm OKa3aHHs IICHXOJOTUYECKOH M THUYECKOH MOMNEPKKH B 00pa30oBaTelbHOM
Tporiecce.

6. Pa3BuBaeT NeJarorM4ecKylo KOMIIETCHTHOCTb, HAMPABICHHYIO Ha YKPEIUICHHE MapTHEPCKHX
OTHOIIEHHI MEXIy COOOIIECTBOM (IIearoraMi, POAUTENISIMH, OOYJaIONIMMHUCS) B HHKIIFO3MBHOU
cpere.

19 | IEE 3211

Inclusive
environment

educational

Psychology in
Education and
Concepts of
Interaction and
Communication 4
academic credits

Teaching Methods
and Technologies

The purpose of the discipline: To develop inclusive and collaborative pedagogical competence of
future teachers through the use of ICT and assistive technologies.

Brief description of the discipline: Pre-service teachers have the ability to consider the diversity of
learners and identify their individual needs in the learning / teaching process. Pre-service teachers
support students’ learning and inclusion in the educational process by using suitable ICT, teaching and
assistive technologies. Pre-service teachers maintain students’ well-being from psychological and
ethical perspective in collaboration with the community (teachers, students, parents/guardians)
considering the context of students’ life and learning. Pre-service teachers who demonstrate
competence can: * identify the individual educational needs that affect participation and learning in a
diverse group of students; * use ICT and assistive technologies to support students’ learning and
inclusion in the educational process. ¢ teach values and attitudes beneficial to collaboration and
inclusivity; * support collaboration in the community (teachers, students, parents/guardians).
Expected learning outcomes of the subject:

1. Explains the basic principles and values of inclusive education.

2. Is able to analyze the learning process, taking into account the individual characteristics and needs
of students.

3. Effectively uses ICT and assistive technologies to teach and support students.

4. Is able to use strategies for developing pedagogical interaction and collaboration.

5. Is proficient in methods for providing psychological and ethical support in the educational process.
6. Develops pedagogical competence aimed at strengthening partnerships between the community
(teachers, parents, students) in an inclusive environment.
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20 | OZhDO OKBITYBI JKOCTapiay banamapneiy  skac | 3eprreynep, Jamy IlonuiH MaKcaThl: IEJaroruka >XKOHe AWJAKTHKA CallaChIHIAFHl IIearorvkaiblK Kys3blperTimikri | ON-§,11,12
3213 JKOHE JIepOec OKBITY JKOHE JKOHE apTTHIPY.
(hU3HOIIOTUSITIBIK MHHOBALsIAP IlonniH KpicKama cunarramacbl: CTyJICHTTEp IMIAKTHKA, OKBITY TEXHOJOTHSACHI, OKBITYIAFb
namy MOTHBAIMS SMICTEPl calachlHIa KaXETTI OlIiMIe He jKOHE MEeJaroTHKajblK KOMEK KOpCeTe anajbl,
epeKIIeTiKTepi OKYIIBUIAPABIH OPTYPJIUIriH €CKepe OTBIPBINT >KOHE MENAroTHKAIBIK JKOHEe aepbec 3eprreynep
HETi31H/Ie OKBITY TEXHOJIOTHSUIAPBIH KOJIZIaHA OTHIPBII, OKBITY/IbI JJapallaH/IbIPy Jaf bliIapbIHa HE.
IIon GoiibIHIIA KYTieTiH OKY HOTHIKeJIepi :
1.Ilemaroruka xoHe TUIAKTHKA CATAChIHIAFBI HET13r1 YFBIMIap MEeH KaFugaTTap sl TYCIHAIpe .
2.0OKpITY TEXHOIOTHSIIAPHI MEH diCTEPiHIH ePeKLICTIKTEepiH Talaai anaipl.
3.OKpITy IpOIIeciHae MOTHBAIUSAHEI aPTTHIPY TOCUIAEPiH KOIJaHa aTaibl.
4.binim anmyImsUIapabIH OPTYPIILUITiH ecKepe OTBIPBIIT OKBITY YAEPICIH JapalaHabIpaibl.
5.Ileparorukabik KOMEK KOPCETY MEH KOJIay SAICTepiH THIMI maianana anaisl.
6.ITearorukaisk xoHe iepOec 3epTTey HOTIKEIepiH OKBITY TOXIipHOeciHe eHri3e aabl.
7.O3iHiH IleJarOrHKaJIbIK KY3bIPETTUIrH JKEeTULLPY MEH KOCiOH JaMyBIH JKOCIIapJIaid alajsl.

20 | PPIO 3213 [InanupoBanue BospacThbie un | Uccnenosanus, Lenp AMCUMIUIMHBI: (OPMHPOBAHHEC HABBIKOB HHIMBUAYaIH3AllUH MPEMOAABAHUS, C YYSTOM
perojaBaHusI " ¢uznoornUecKue pasBUTHE U pa3sHOOOpa3sysl yJaluxcsl U HCIOIb30BaHUH TEXHOJIOTHIT [IPEIIOABaHsl, Ha OCHOBE I1e[arOTMYeCKUX
MHNBUyaJIH3aLHs] 0COBEHHOCTH HMHHOBALMN 1 CaMOCTOSTEIBHbIX UCCIIEOBaHUH.
00yueHus pa3BuTHA AeTel Kparkoe onucanue aucuuniauHbi: CTyaeHTHl 00afaroT HEOOXOIMMBIMU 3HAHUSIMH B 00JacTH

JMAKTAKH, TEXHOJOTHHM OOy4eHHs, METOAOB MOTHBAL[MM B OOy4EHHH W MOTYT OKa3bIBaTh
[IEarOrMYeCKyI0 TIOMOILb, NMCIOT HABBIKM WHAMBHIYaIN3aliK O0YYCHHS C YIE€TOM MHOIrooopasust
00y4aroIUXCs M HCIONb30BaHUS TEXHOJIOIMH OOy4eHHsS, OCHOBAHHBIX HA MEIArOTMYECKHX U
CaMOCTOSITEIIBHBIX MCCIICOBAHHSX.

Oxugaemelie pesynsTarsl 00ydenus (POID):

1. Pa3bsicHsieT OCHOBHBIC TIOHSTHS ¥ IIPUHIHUIIBI B 001ACTH MEAArOTUKH U IUIAKTHKH.

2. YMeeT aHAIM3MPOBATh 0COOEHHOCTH TEXHOJIOTHH ¥ METOZIOB 00y deHHS.

3. VMeer HCIoIb30BaTh METO/IBI [IOBBILICHHS MOTHBALIHH B IPOLieCcce 00y ICHHS.

4. UuauBuayanu3upyeT nporece 00y4eHHs, yUUThIBasi 0COOCHHOCTH 00yYatOInXCsl.

5. Vmeer 3(EeKTHBHO HCIIOIB30BaTh METO/BI ITEJaTOTHYECKO TTOMOIIH H TTOJUICPKKH.

6. VYMeer BHEIPATh pe3yJbTarbl IIEJArOTHYECKMX W CAMOCTOSTENIBHBIX HCCICIOBaHUH B
MEArOTMYECKY O IPAKTHKY.

7. YMeer IUIaHUpOBaTh IOBBIIICHHE CBOEH MEIarornieckoil KOMIIETEHTHOCTH U IPO()eCCHOHANIBHOE
pa3BHTHE.

20 | TPIL3213 Teaching Planning and Age and | Research, The purpose of the discipline: Developing skills for individualizing teaching, taking into account the
Individualization of Physiological Development and diversity of students and the use of teaching technologies, based on pedagogical and independent
Learning Features of the | Innovation research.

Development of Brief description of the discipline: Pre-service teachers are familiar with the curriculum in their area
Children of teaching and the guiding pedagogical principles and cross-cutting development themes of a specific
level of education, such as entrepreneurship and sustainable development. Pre-service teachers possess
the necessary skills of individualization of teaching, considering the diversity of students and their
inclusion to the learning process, as well as the use of teaching technologies, based on pedagogical
and independent research.
Expected learning outcomes of the subject (LOS):
1. Explains basic concepts and principles in pedagogy and didactics.
2. Is able to analyze the specific features of teaching technologies and methods.
3. Is able to use methods to enhance motivation in the learning process.
4. Individualizes the learning process, taking into account the characteristics of students.
5. Is able to effectively use methods of pedagogical assistance and support.
6. Is able to implement the results of pedagogical and independent research in teaching practice.
7. Is able to plan for improving one's teaching competence and professional development.

21 | BD 3215 baranay sxoHe 1aMbITy Binim Typaisl | 3eprreynep, Jamy Ionnin makcatpl: OKy mporecinie OaramayAblH MaHBI3IBUIBIFBIH TYCIHY XoHE OKy mpoueciHiy | ON-§,10,12
FBUTBIM JKOHE | IKOHE OpTYpIIi Ke3eHAEPIHAC STUKANIBIK TYPFBIAAH CHIHAAPIIEI Oaranay/bl KAMTaMachl3 €Ty JKOHe OaramayFa
OKBITYIBIH ~ HETi3ri | MHHOBALMsIAD KAaTBICTBI TYCIHIKTEp MEH TOKIpHOenep/i ChIHN TYpFBIIaH Oarasay )oHe Tajagay MYMKIHAIT.
TCOPHUSLIapPBI
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IonHiH KbIcKama cunarraMachl: MakcaTsl: OKy IpOLeCiH/ie Oarasay/JblH MaHbI3AbUIBIFBIH TYCIHY
JKOHE OKY HPOLIECIHIH dPTYpIIi Ke3CHACPiH e STHKAIBIK TYPFBIIAH ChIHIApIIbI Garaayabl KaMTaMachI3
eTy JkoHe OaranayFa KaThICTBI TYCIHIKTEp MEH TOXIpHOenep i ChIHU TYPFbIIaH Oarajay jKoHe Tajiaay
MyMKinairi CTyaeHTTep, MyMKiH: * Garaiay MeH Kepi OailIaHbICTBIH dPTYPIIi 9licTepiH XKaKCHI TYCIHY
(MBICaIBI, KaTbIITACTHIPYIIBI JKOHE KOPHITHIHABI Oarasay) * OKyIIbIIapAbIH Oi1iM Oepy Ky3bIpeTTiIK
JCHIeIIepiH aHbIKTay JKOHE TaHy OOMBIHIIIA MeJArOTHKAJIBIK IPUHLIHIITEPAl KOJIaHY

IIon GoiibIHIIA KYTieTiH OKY HOTHIKeJIepi :

1.baranaynplH Makcartapbl MEH TYpiepiH (KaJabIITAaCTHIPYIIBL, JKHBIHTBIK, IHArHOCTHKAJIBIK)
Tycinaipeni.

2.baranay MeH kepi OailIaHBICTBIH OKY IPOIECiHIET POIIiH Tanail anabsl.

3.Barasay/(pIH ITHKAJIBIK )KOHE dAUIIIK KaFHMIATTapbIH CaKTail OTHIPBII, CHIHAAPIIBI Oaranay Kyprize
anajpl.

4.binim anyIsUIapblH OKY XKETICTIKTepiH aHBIKTay/la 3aMaHayn Oaranay oJ[icTepiH KOJJaHa ajaibl.
5.baranay HoTI)KeNepiH Talay apKbUIBI OKBITY CallachlH XKETLINIPY JKOJIIaphIH YChIHA alafbl.
6.baranay ToxiprOeciH ChIHU TYPFbIOaH Oarajal, 63 K9CiOH opeKeTiH/e KEeTLIAIPY CTPaTerusLIapbiH
aHBIKTAi anajpl.

21 | OR 3215

OI_IeHI/IBaHI/Ie U pa3BUTHE

Hayka 06
00pa3zoBaHuU u
KJIFOYEBBIC  TEOPUH
00yueHHs

Wccnenosanusi,
pasBuTHe U
HMHHOBAI[UU

Hens mucuummubl: [loHMMaHWe 3HaYeHWs OIEHKH B Iporiecce OOydYeHHS H CIOCOOHOCTB
00ecre4nTh KOHCTPYKTUBHYIO OLGHKY B STHYECKOH MaHepe Ha pasiM4YHBIX JTamax mpoluecca
0oOydJeHHs] 1 KPpUTHYECKH OLICHUBATh M aHAJIM3UPOBATH CBOE IIOHMMAHHE W IPAKTHKY, Kacalolmuecs
OLICHUBAHHUIO.

Kparkoe onucanune 1McIMIUIMHBIL: Llenb: nOHMMaHNe 3HAYEHUs OLICHKH B IIpoLecce oOydeHus 1
CIOCOOHOCTh 00ECIeUnTh KOHCTPYKTHBHYIO OLEHKY B OTHYECKOH MaHepe Ha pa3iIMYHBIX dTarax
mporiecca oOydeHHsT U KPUTHUYECKH OIIEHHWBATh M aHAIM3UPOBATH CBOE NOHMMAHHE H IIPAKTHKY,
Kacaronecsi oueHnBaHuto CTYIEHTBI, MOTYT: * XOpOUIO pa30MpaThcsi B pa3HOOOPA3HBIX METOAAX
OLICHUBAaHMS W OOpaTHON CBs3M (Hampumep, (GOPMHPYIOIIAasi M HTOTOBasl OLEHKA) * NPUMEHSTH
MeJarorMieckue TNPUHIMIBI 110 ONpENelIeHHI0 M NPH3HAHWIO YpOBHEH 0Opa3oBaTenbHON
KOMITETCHTHOCTH yHaIUXCsl

O:xugaeMble pe3yJbTaThl 00y UeHHs:

1. OOBSICHUTD e U BUJIBI OLIEHKH ((OPMHUPYIOLIas, HTOTOBas, INarHOCTHIESCKAsT).

2. IIpoaHanu3upoBaTh pojib OLEHKU U 0OpaTHOU CBSA3M B poliecce 00yueHusl.

3. IIpoBOAUTE KOHCTPYKTHBHYIO OLIEHKY, COOIONast STHIECKHE U CIPaBE JIMBbIEC TIPUHIITE! OLCHKH.
4. Vcrions30BaTh COBPEMEHHBIE METO/IBI OLIEHKH JUISI OTIPEeICHHs yIeOHBIX JOCTHKESHUH CTYICHTOB.
5. IpeutoKuTh CIOCOOBI TIOBBILICHUS Ka4eCTBa 00y4CHHS ITyTeM aHAIIM3a PE3yJIbTaTOB OLICHKH.

6. KputHueckn oneHMBaTh MPAKTHKY OLEHKH M ONPENeNTh CTPATeTHH COBEPIICHCTBOBAHUS CBOEH
IPO(eCCHOHANBHOM ACATEIBHOCTH.
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Assessment and
development

Educational Science
and Key Theories of
Learning

Research,
Development and
Innovation

The purpose of the discipline: Understanding the value of assessment in the learning process and the
ability to provide constructive assessment in an ethical manner at various stages of the learning process
and critically evaluate and analyze their understanding and practice regarding assessment

Brief description of the discipline: Objective: understanding the value of assessment in the learning
process and the ability to provide constructive assessment in an ethical manner at various stages of the
learning process and critically evaluate and analyze their understanding and practice regarding
assessment Students can: ¢ be well versed in a variety of assessment and feedback methods (for
example, formative and final assessment) * apply pedagogical principles to determine and recognize
the levels of educational competence of students

Expected results of training in the discipline:

1. Explain the purposes and types of assessment (formative, summative, diagnostic).

2. Analyze the role of assessment and feedback in the learning process.

3. Conduct constructive assessment, adhering to ethical and fair assessment principles.

4. Use modern assessment methods to determine student achievement.

5. Suggest ways to improve the quality of education by analyzing assessment results.

6. Critically evaluate assessment practices and identify strategies for improving one's professional
practice.

D 7.02-14
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AcTtpoHOoMus

ATOM KOHE aroM
SIIPOCHIHBIH
(u3uKacel

HanorexHosorus
JKOHE
HaHOMaTepHaap
Herizaepi

IlonniH MakcaThl: AcHaH ACHENEpIHIH KYpPBUIBIMBI, KO3FaJbIChl JKOHE HaMy JKOHIHIE KalIlbl
YFBIMZAP/IBI KAJIBIITACTHIPY.

Ilonnin KpicKama cumarramacbl: Kypc Gapeicbinia Gonamrak MyrajgiMzaep acmad chepacbl MeH
KOOpAMHATTAp XKyHenepi, KyH xyleciHiH KypbUIBIMBI JK0HE OHZA OOJIBIN XKaTKaH KyObUIbICTap, Oi31iH
TayaKTHKaHBIH KYPBUIBIMBI, FaTaMHBIH KYPBUIBIMBI Typasibl HETI3r1 aKmaparTsl - aCTpoGU3HKa KOHE
ACTPOHOMUSUIBIK 3€pPTTEy SAICTepi Typaibl aaFallKbl aKmaparThl 3epTreiiai. bomammak myramimzaep
Fanam Typansl upesapiplH JaMy TapuXbIMeH e TaHblcanpl. Omap FamaMHBIH KypbUIBIMBI MEH
ACTPOHOMUSIHBIH JIaMy TapUXbI Typalibl Ka3ipri FEUIBIMH TYCIHIKTEPiH KaJbIITaCTHIPAIbI.

IIaH GoiibIHIIA KYTiJIETiH OKY HOTHIKeIepi :

1. XKynaeI3asl acliaHHBIH HETisri IMOKKYIBI3AAPEIH OlLTyl MKoHE aifKbIH KOPIHETiH >KYJIABI3AApIbI
TayBbII,011ei .

2. KyHHiH XpuT OOWBIHIAFBl KO3FAJIBICHIH Oy KaxeT jxoHe JKep Oerinzeri aya-paiibl e3repiciHeH
cebenTepiH TyciHeni

3. FapsIThIK Kypanjap KeMeriMeH alblHFaH, FaphILTHIK JCHEIEpl 3ePTTEYAiH COHFbI 3aMaHayH
dmicTepiH KOJIaaHa bl

4. XKy apI3/161 aCIaHHBIH KBUDKBIMAJIBI KAPTACBIMEH XKYMBIC ICTEI, Tagai bl

5. ©3 GeTiHIIE aCTPOHOMISUIBIK OaKblIayiap *Kyprisil, KUHAKTaH 15l

6.KYHHIH JKOHE >KYJIIBI3IBIH KYPBUIBIMBI Typasbl, JKYJIIBI3/IBIK KaTalOr IEH aTIacTapMEH JKYMBIC
icrern, Oarayaiapl
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AcTtpoHOoMUst

®duszpka aroma U
aTOMHOTO s/1pa

OCHOBBI
HAHOTEXHOJIOTUH U
HaHOMaTepHaJIoB

Heab qucuunannbi: opMupoBaHre OOIIMX HPEICTABICHUI O CTPOCHHH, IBIKCHHH U Pa3BUTHU
HeOecHbIx Ten. [TonHoe 00bsACHEHHE CTYACHTaM pa3BUBAIOLIECHCs Moziesin BeeneHHoH.

Kparkoe onucaHue AUCHMIUIMHBI: Bo Bpems Kypca Oymymiue yduTellss HM3y4alroT OCHOBHYIO
nHdopMmanmio o HeOecHOIl cdepe W cucreMax KoOpawHAT, cTpoeHHH CONHEYHON CHCTEMBI H
TPOUCXOAANINX B HEH SBICHUSIX, CTPOCHUH Haiel ["anakTtuku, ctpoeHun BeeneHHON - HaualbHYIO
nHdopMmarmio 06 acTpodu3nuKe U METOAaX aCTPOHOMHYECKHX HCCIIeNOBaHMI. Bymymme yumrens
TaloKe 3HAKOMATCS C WCTOPHEH pa3BHTHS NpencTaBleHHMd o Bcenmennoil. OHH CTposST cBoe
COBPEMEHHOE HAay4HOE MOHUMAaHUE CTPYKTYpbl BCeeHHOH 1 HCTOPUU pa3BUTHS aCTPOHOMHUH.
Osxugaemelie pesynbTarsl 00ydenus (POID):

1. 3HaeT OCHOBHBIC CO3BE3/IHUsI 3BE3/IHOTO HeOa U HAXOIUT BUMMBIC 3BE3IbL.

2. 3natsb npwkeHre CoHIa B TEYEHUE T0/1a U IOHUMATh NPUYMHBI K3MEHEHHS KIIMMaTa Ha 3emIie,

3. Hcnonb3yer HOBEHIIME COBPEMEHHBIE METOIBI OCBOCHHS KOCMOCA, NONYYEHHBIE C MOMOIIBIO
KOCMUYECKHUX alllapaToB

4.PaboTtaet ¢ MOOMIJILHOI KapTOii 3BE3104HOTO Heba

5. CaMOCTOSTETHEHO BBIIONHATE aCTPOHOMUYESCKUE HAOMIONEHNS U HAKAIUTNBATh

6. PaGoThI CO 3BE3/1aMH M 3BE31aMH, 0 cTpoeHrH COJIHIIA U 3BE3]T
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Astronomy

Physics of the atom
and atomic nucleus

Fundamentals of
nanotechnology and
nanomaterials

The purpose of the discipline: Formation of general concepts about the structure, movement and
development of celestial bodies. Full explanation of the developing model of the universe to students.
Brief description of the discipline: During the course, future teachers study basic information about
the celestial sphere and coordinate systems, the structure of the Solar system and the phenomena
occurring in it, the structure of our Galaxy, the structure of the Universe - basic information about
astrophysics and methods of astronomical research. Future teachers also become acquainted with the
history of the development of ideas about the Universe. They build their modern scientific
understanding of the structure of the Universe and the history of the development of astronomy.
Expected results of training in the discipline (Pon):

1. Knows the main constellations of the starry sky and finds visible stars.

2 .Know the movement of the Sun during the year and understand the causes of climate change on
Earth,

3. Uses the latest modern methods of space exploration, obtained using spacecraft

4. Works with a mobile sky map

5. Independently perform astronomical observations and accumulate

6. Works with stars and stars, on the structure of the sun and stars

ON-5,7,9
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Orntuka
MPAKTUKYM

OolbIHIIIA

Onextp
MAarHeTHu3M
OOMbIHIIIA
NPAKTUKYM

JKOHEC

ATOM KOHE aroM
SIPOCHl  (PU3MKACHI
OOMBIHIIIA
MPAKTHKYM

Ionnin Makcatbl: JKapbIKTBIH KaCHETTEPiH KOPCETIiHi3, OeJIIIeKTep, Coyiieep XKOHE TONKBIHAAD
TYPFBICBIHAH JKapPBIKTHIH OPTYPJIi MyMKiH CHIIATTaMaJIapbIH KAPaCTHIPBIHBI3

Ionnin KpicKama cunarramachbl: Kypc 6apbichiHaa Gonamak MyFagiMaep KapbIKThIH KaCHETTepiH
OaKpUIAlABI, ONTHKA 3aHAAPHIHBIH OSKCICPUMEHTTIK pacTayblH Tabagpl. 3epTTENeTiH 3aHIapiAbIH
KOJIIaHOAIBI MaHBI3BUIBIFBIH JKOHE ONTHKA 3aHAAPBIHBIH IIPAKTHKAJIBIK KOJJAHBUIYBIH HIEpe.
3epTXaHajblK KYMBICTApIbl OPBIHIAY ONTHKAIBIK OLTIMAI TEpeHIpeK Urepyre BIKIAl eTeli JKoHe
3aMaHayH FBUIBIMH )KaOIbIKTAPMEH TaHBICYFa KoHE (DM3HKAIbIK IKCIICPUMEHT JXKYPIi3y JaFabLIapbiH
KaJBIITACTBIPyFa MyMKIHJIIK Oepei.

IIaH GoiibIHIIA KYTiJIETiH OKY HOTHIKeIepi :

1. TOJKBIHABIK, TEOMETPHSIIBIK JKOHE KBAHTTBHIK ONTHKA HETi3iHIE jKacalFaH JKCIIEPHMEHTTEPIIH
KYPBUIBIMBI MEH KACHETTEPiH aHBIKTAN/IBI.

2. OnTuka 3aHJapbIHBIH TYXKBIPHIMIAPBIH Oepeli KOHE OJIapAbIH MaTeMaTHKAJlbIK ©PHEKTePiH
9KCHEePUMEHTEPIH TYPiHIE TeKCepill Ka3aibl;

3. TarcelpMaHBI MOZEIBCH I, SKCEIPHEMHTTIH jKayalTapblH JKOHE IIelly dAICTepiH TaHIal/Ibl;

4. 3epTxaHaNbIK JKCIIEPHUMEHTTED JKYPri3edi JKOHE alblHFaH HOTIKeNnepAi Oenrimi (H3uKabIK
JIEPEKTEPMEH CalIbICTBIPAIbl, KOPBITHIH/BI Iy YILUIH albIHFAH HOTHXEIEp/l TyCiHAipe;

5. Herisri 3angap MEH ONTHKa TEOPHSIAPBIH KOJJIaHA OTBIPBIN, TaOMFU KyOBUIBICTAp MEH
TEXHOJIOTHsIAPIbI TYCIHpe .
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HpaKTI/IKyM 10 OTITUKE

IpakTukym
3NIEKTPUUYECTBY
MAarHeTusMy

1o
n

IIpakTukym 1o
¢u3uke aromMa U
aTOMHOTO sipa

Lenr AMCHMIUIMHBI: TIOKA3aTh CBOICTBA CBETA, pPAcCMOTPETh Pa3lIMYHBIE  BO3MOXKHEIE
XapaKTEePHCTHUKH CBETa C TOUKH 3PEHUS YaCTHLL, JIydeH U BOJIH

Kparkoe onucanue npeamera: Bo Bpems kypca Oyayuiye yuurtelsis HaOIIO[AlOT CBOMCTBA CBETA,
HaXOJAT 3KCIIEPUMEHTAIbHOE MOATBEPKICHHE 3aKOHOB ONTHKH. OCBaMBAIOT NPUKIIAHOE 3HAYCHHE
HCCIIEyeMBIX 3aKOHOB M MPAKTUYECKOE NMPHMEHEHNE 3aKOHOB ONTHKH. BhImonHeHne 1abopaTopHbIX
pabor crocoOcTByeT Oosee IITyOOKOMY YCBOGHHIO ONTHYECKMX 3HAHHUHW M JaeT BO3MOXXHOCTH
3HAKOMCTBY C COBPEMEHHOI Hay4HOIl ammapaTypoil M (OPMHPOBAaHMIO HAaBHIKOB IIPOBEICHHS
(U3MIECKOTO HKCTIEPUMEHTA.

OzkuaeMble pe3yJibTaThl 00y4eHus! M0 JHCIMILIMHE :

l.ompenensier CTPYKTypy M CBOICTBA SKCIIEPHMEHTOB, BBINOJIHEHHBIX Ha OCHOBE BOJHOBOM,
reoMeTPHIECKON M KBAaHTOBOW ONITHKH.

2. fmaeT BHIBOJbI 3aKOHOB ONTHKM M IIPOBEPSAET HX MAaTeMaTHYECKHE BBIPAXCHHS B BHJC
9KCIIEPUMEHTOB;

3. MozenupyeT 3a/1ady, BEIOMPAET OTBETHI SKCENPUEMHTA U METO/IBI PEIICHNIS;

4. mpoBOANT JTa0OPaTOPHBIE IKCIICPUMCHTHI U CPABHUBACT IIOTYYCHHBIC PE3y/IBTAThl C N3BECTHBIMH
(U3nYeCKUMHU JAHHBIMH, OOBSCHSIET NTOTyYeHHBIE PE3YIBTaThI JUIS Oy YeHUS 3aKIIOUeHS;
5.00BSCHSIET PUPOJIHBIC SIBJICHHS H TEXHOJOTHH, HCIIONb3YsI OCHOBHBIE 3aKOHBI M TEOPUH ONTHKH.
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Workshop on optics

Workshop
electricity
magnetism

on
and

Workshop on the
physics of the atom
and the atomic
nucleus.

The purpose of the discipline: show the properties of Light, consider various possible characteristics
of light in terms of particles, rays and waves

Brief description of the discipline: during the course, future teachers observe the properties of Light,
find experimental confirmation of the laws of optics. Master the applied significance of the studied
laws and the practical application of the laws of optics. Performing laboratory work contributes to a
deeper assimilation of optical knowledge and allows you to get acquainted with modern scientific
equipment and form the skills of conducting a physical experiment.

Expected results of training in the discipline:

1.determines the structure and properties of experiments made on the basis of wave, geometric and
Quantum Optics.

2. gives conclusions of the laws of optics and tests their mathematical expressions in the form of
experiments;

3. simulates the task, selects the answers of the exepriemnts and methods of solving;

4. conducts laboratory experiments and compares the results obtained with known physical data,
interprets the results obtained to obtain a conclusion;

5.explains natural phenomena and technologies using basic laws and theories of optics.

ON-5,7,9
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ATOM JXKOHE aTOM SIIPOCHI
(usmkace OoiibIHIIIa
MPaKTUKYM

ATOM KOHE aroM
SIIPOCHI (PH3UKACHI

Teopustblk pusmka-
2

Ilonnin MakcaTsl: - BimiM anymbuiapra aToM jkoHE SAPO (PU3HKACHIHBIH HETi3ri SKCIHEepPUMEHTTIK
ONiCTEpiH MEHTepTill 3epTXaHaNBIK ToXKIpUOeIep JKYprily, IEepeKTepAl OHAey, Taijay KoHe
HOTIKEJIEP/Ii FHUIBIMU TYPFbIIa MHTEPHPETALUSIIAY JaF AblIapblH KaIbIITaCThIDY.

Ilonnin Kbickama cunarramacbl: Kypc OapeichiHma OimiM  amymbulap aTtoM JKOHE  SIpO
(U3MKACBIHBIH ~ HETI3ri  OKCHEePUMEHTTIK ofictepiH MeHrepedi. Pesepdopn, @pank—Iepu
ToXKiprOeNepiH, aTOMHBIH KO3y MEH HOHay noTeHuuansH, Komnton addexricin xaHe T.6. 3epTreit
OTBIPHII, MPAKTHKAIBIK AAFABUIAD MEH AEpeKTepAl OoHJey, Taljay, HOTIDKEHI HHTepIpeTalusiay
KabieTTepiH 1aMbITaIbl.

IIoH GoiibIHIIA KYTiJIETIH OKY HITHIKeIepi:

1. ArtoMm >xoHE aTOM SApOCH (H3MKACH OOMBIHINA HeTisri YFBIMAApPABIH ((PU3HKAIBIK
[IamManapiblH) aHBIKTaMalapblH, OJapAbl ©3apa OalIaHBICTBIPATHIH (OpPMyTIamapabl,
3aHIAP/bIH TY>KbIPbIM/IaMalIapbl MEH MaTEMAaTHKAIIbIK ODHEKTEPIH €CTe CaKTakIbl;

2. ATOMZBIK JKOHE SIpONbIK (u3nka OOHbIHIIA anFaH OumiMzepi MeH TYCIHIKTepiH
TaOMFaTTaFbl JKOHE TEXHUKAJarbl aTOMJBIK, SAPOJBIK KYOBUIBICTap MEH HpOLEecTepii
TYCIHAIpYIe KONAAHAIBI;

3. ArtoM >xoHE arToM SIpOCH (PU3UKACHl OOWBIHINA >KYPIi3iIreH OSKCIepPUMEHTTEpAIH
HOTIDKENePiH OHJeH I, Tanaiiapl xoHe oIapablH (GH3HUKaIbIK MaHBI3bIH Oaraali/ibl;

4. AToMABIK KOHE SIIPONBIK (H3MKA 3aHABUIBIKTAPBIHBIH ©3apa OaillaHbICHIH, TEOPUSUIBIK
MOZIETbJIep MEH SKCIIEPHMEHTTIK AePeKTEeP/IiH COMKECTITIH CaIBICTHIPaIbL;

5. ATOM x9HE aTtoM SAPOCH! (PU3MKACKI caackiHAa OoKaMaap MEH FBUIBIME TYCiHIipMeep
YCBIHY YIIIH JONENl FHUIBIMH JAEPEKTep[i, dKCIEPHMEHTTIK HOTI)KEIED MEH 3epTTey
KOPBITBIHIBUIAPEIH KUHAKTAHIBI.
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[paktukym 10 (u3HKe
aToMa ¥ aTOMHOTO sIpa

dusuka aroma,
aTOMHOIO  fpa W
TBEPAOTO Tella

Teopernueckas
¢bnzmka-2

Henp aucuuniunbl: CTyIeHTOB 00yYHTh OCHOBHBIM JKCIIEPUMEHTAIbHBIM MeToqaM (U3HKU aToMa
U A7pa, IPOBeIeHNe TabopaTOPHEIX KCIEPHMEHTOB, 00padOTKY M aHAJIN3 JAHHBIX U (OPMHUPOBAHHE
HaBBIKOB HayYHOH MHTEPIPETAI[HU PE3YIETaTOB.

KpaTkasi xapakTepHCTHKAa JHCUMILIMHBI: B pamkax Kypca CTyAeHTHI OCBAaHBaIOT OCHOBHBIC
9KCIepPUMEHTAIIBHBIE METOIBI aTOMHOM | sinepHoH ¢u3nku. Bemomnass onbitel Pesepdopna, dpanka—
T'epria, riccnemys NoTeHIMANBI BO30YXAeHNS N HOHM3anuH, 3¢ dext KomnTona u 1p., oHM pa3BUBAOT
MIPaKTHYECKHE HABBIKU, 0OpaOOTKy JaHHBIX, aHAIIM3 H HHTEPIPETAIHIO PE3yIIbTaTOB.

O:kupaeMble pe3yJabTaThl 00yU4eHHsI 0 AHCIHILTHHE:

1. 3amomMHHaeT ompeneNeHNs OCHOBHBIX IOHATHH ((DM3MUECKNX BEJIMYHMH) B aTOMHOHW M SIEPHOM
¢bu3uke, GOpMyIIbL, CBI3BIBAIOIINE HX, OHATHS 3aKOHOB M MATEMaTHUECKHX BBIPAKEHUIA;

2. Vcnionp3yeT 3HaHUS ¥ IOHUMAHUE, TIOJyYeHHBIE B aTOMHOM U sIEpHOH (u3mke, 1St 0OBsICHEHHS
ATOMHBIX, SIICPHBIX SIBJICHUI U IPOIIECCOB B IPHPOJIE M TEXHUKE;

3. OOpabaTbIBaET M aHATM3UPYET PE3YNIBTAThI SKCIIEPUMEHTOB, IPOBEACHHBIX B aTOMHOW U SACPHOI
(u3nKe, 1 OLCHUBACT UX (PU3MIECKOE 3HAYCHNE;

4. CpaBHUBaeT B3aMMOCBSA3b 3aKOHOB aTOMHOHM M SIIGPHON (DPU3MKM, COOTBETCTBUE TEOPETHUCCKHX
Mozienelt U HKCIePUMEHTATbHBIX JaHHBIX;

5. OG6obmiaeT 00OCHOBaHHBIC HAy4HBIC JaHHBIC, SKCIIEPUMEHTAIbHBIC PE3YJIbTaThl U BBIBOJIBI
HCCIIEI0BAHNH IS IPEICTABIICHHS IIPOTHO30B U HAYYHBIX OOBSICHEHHIT B 00JIACTH aTOMHOI! U AIepHOI
(U3HMKH.
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Workshop on the physics
of the atom and the atomic
nucleus.

Physics of the atom,
atomic nucleus and
solid body

Theoretical Physics-
2

The purpose of the discipline: To train students in the fundamental experimental methods of atomic
and nuclear physics, conduct laboratory experiments, process and analyze data, and develop skills in
the scientific interpretation of results.

Brief description of the discipline: during the course, students master the basic experimental methods
of atomic and nuclear physics. Rutherford, studying the experiments of Frank—Hertz, the potential of
excitation and ionization of an atom, the Compton effect, etc., develops practical skills and the ability
to process data, analyze, interpret the result.

Expected results of training in the discipline:

1. Memorizes the definitions of basic concepts (physical quantities) in atomic and nuclear physics, the
formulas that link them, and the concepts of laws and mathematical expressions;

ON-5,7,9
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2. Uses knowledge and understanding gained in atomic and nuclear physics to explain atomic and
nuclear phenomena and processes in nature and technology;

3. Processes and analyzes the results of experiments conducted in atomic and nuclear physics and
evaluates their physical significance;

4. Compares the relationships between the laws of atomic and nuclear physics and the correspondence
between theoretical models and experimental data;

5. Summarizes valid scientific data, experimental results, and research conclusions to present
predictions and scientific explanations in the field of atomic and nuclear physics.

25 | FEShPI
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DuU3HKaIBIK ecenTepai
HIBIFApy MPaKTUKYMBI |

Mexanuka,
MonekymnamnbIk
¢busuka HKOHE
TepMOAUHAMUKA

DuznKaibK
ecenTepai

HIBIFapy

MPAKTUKYMBI 2

Monnin Makcarpl: CTyIeHTTepOiH MEIAroruka, ICHUXOJOTHs, (QU3UKAHBI OKBITY dicTeMeci
KypCTapblHa, JKainbl (DM3MKAHBIH IPAKTHKAIBIK CabakrapblHOa (HM3MKa €CEHTEpiH IIBIFapy/Ibl
YHpeTy jKoJIbIHa anFaH OiniMi MeH KaOileTiH KOPBIThIHIBUIAY, TOJIBIKTBIPY;

Ionuin KbicKama cunarramacel: [loH MexaHnka (KMHEMaTHKa, MUHAMUKA, CTaTHKA, TepoOericTep
MEH TOJKBIHIAp) JKOHE MoJeKynanblk ¢m3uka (Mornekyna-KHHETHKAIBIK TEOpHs HeTriszepi,
TEepMOIUHAMUKA) OesiMzepi OOWBIHINA CAHMABIK, CalalblK, TpaQUKAIBIK JXOHE SKCICPHUMEHTTIK-
AQHAIMTHKANBIK ecentepai wreuryre OarbiTranyaH. CryneHTTep (H3UKalbIK 3aHIapAbl KOJJaHA
OTBIPBIII  €CENTep INbIFapajbl, HOTIKENepHi Taijay, rpaduK TYpFeI3y IKOHE (DH3UKAIBIK
KYOBUIBICTap/bI TYCIHIIPY JaFIbUIapIH JaMbITa bl

IIaH GoiibIHIIA KYTiJIETIH OKY HITHIKeIepi :

1.du3ukagarel 3aMaHayy IpoodieMalap Typaibl aKIapaTThl TalJaibl;

2. OsgiriHeH JXYMBIC jKacay MKEMJIUIIT MeH KPHUTHKAJbIK MOceJeNepli IIelly, jkaHa jKarjaiira
GeliimMaenei;

3. DKCHepUMEHTTep MEH OJlley HOTIKEIepiH oHaey, (HM3MKalblK NIamanap apachbIHAArbl
TOYeIITIKTep i alKBIHIAY TOCUIIEPiH KoJaHabl;

4. OusMkaiblK, ONMMIHAJIATBIK, OSKCHEPHMEHTTIK €CENTepAi MIbFapyla IIbFapMAaIlbLIBIK
KaOllneTTepiH KepceTeni;

5. OKymnibUIapAblH 3eHiHIH HIOFBIPIIAHABIPYFa, €Cell IIbIFapy MaIIbBIKTapbIH 3epAesieyre KaThICTHI
QNeMJIK, OTBIHIBIK O3BIK TKIpHOETi INeqarorrapiblH 3epTTeYNepiH, THUIMII OKBITY JKOJJApbIH
TaJaiIbl;

6. Op Typui feHreineri TarncepMatapAs! Meryze, outiv Oepyreri MyFaxiM MeH OKyIIBUIAp.IBIH 03apa
KapbIM-KaTbIHAC JICHIeHiH XKyHeneii;

7. OU3NKaHEI MEKTEeNTe OKYIIBUIAP/BIH XKac epeKIIeNKTepi, HHTeJUIEKTy bl KaOiJIeTTepiH eckepe
OTPBHII, HETI3Ti 3aHIapbl MEH €Cell MbIFapy TCIUIAEPiH, ©3iHiH MeIaroruKanbK medepiliria Konjana
OTBIPBIIL, O3BIK 9JIICTEMEIIK TEXHOJIOTHIAP bl TaH Iyl HIelIiM KaObluLian Oaraiaiiibl
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[IpakTHKYM IO penIeHHIo
(uznueckux 3amay 1

Mexanuka
Monexynspras
(usmnka "
TepMOANHAMHUKA

IMpakTukym
PpeIeHnIo

o

¢busnyeckux 3amaq 2

Hens aucoumanabl: OGOOINUTE, ONOIHUTH 3HAHWS M YMEHUs, NPHOOpPETEHHBIE CTYJCHTaMH Ha
Kypcax MEeIaroruky, MCHXOIOTHH, METOAUKU MpPErofaBaHus (U3HKH, MPAKTHIECKUX 3aHSITHAX IO
oOuieit pusmke Ha MyTH 00yUeHHUS PELICHHIO 3a/1a4 (DU3HUKH;

Kpatkoe ommcanume AMCHMIUIMHBI: J{MCIMIUIMHA HAmlpaBleHA Ha pENIeHHEe KOJMMYECTBEHHBIX,
Ka4eCTBEHHBIX, rPaUueCKUX H IKCIEPHMEHTAIbHO-aHATUTHIECKUX 3a/1ad [0 pasjeaM MEXaHHKH
(KMHEMaTHKa, TMHAMMKA, CTaTHKa, KOJeOaHWS W BOJHBI) M MOJIEKYISIPHOH (GHU3UKK (OCHOBBI
MOJICKYJIIPHO-KHHETHYECKOH ~ TEOpHH, TepMoauHaMuka). CTyIeHTBI CO3JAlOT  3aJaddl ¢
HCIIONB30BaHHEM (H3UYECKUX 3aKOHOB, Pa3BHBAIOT HABBIKM aHAJN3a pPE3YJbTAaTOB, MOCTPOCHHS
rpaduKoB 1 O0BACHEHUS (HUIMUECKUX SBICHUI.

OzknaaeMble pe3yabTaThl 00yUeHHsI IO AUCHUIVIHHE ©

1. Ananu3upyet HHGOPMAIHIO O COBPEMEHHBIX NpodieMax B (hH3UKE;

2. YMeHue paboTarh CaMOCTOSITEIFHO U PEILIaTh KPUTHYECKUE 3a/[auH, IPUCIIOCa0NBaThCsE K HOBOIT
CHUTYaLlH;

3. Hcnome3yer MeToipl 0OpabOTKM pE3yJbTaToB 3KCHEPHMEHTOB M HM3MEPEHHMId, OIpenelecHus
3aBHCHMOCTEH Mex Ty (HH3UIECKUMH BEeIHINHAMY;

4. IlposBnser TBOpYECKHE CIIOCOOHOCTH B  pelIeHMH  (usndeckux, OnmMmnuiickux,
9KCIEPUMEHTAIBHBIX 3a/1a4;

5. AHanu3UpyeT UCCIICHOBAaHUS BEIYIINX MHPOBEIX, OTEUECTBEHHBIX I1€1aroroB, 3G(QEeKTUBHBIC Ty TH
00y4eHHs, KacalomUecss KOHLECHTPAlMH BHUMAaHHS y4Yall[UXCs, M3YYCHHS HABBIKOB COCTABIICHUS
OTYETOB;
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6. CucteMaTu3HpyeT ypoBeHb B3aHMMOJCHCTBHS YUUTEIS U yJaIUXCcs B 00pa30BaHUH IIPU PELICHUU
3aJa4 pa3In4HOrO ypOBHS;

7. OuenuBaeT (U3MKy B INKOJNE, NPUHMMAs PELICHUS B BHIOOPE MEPEIOBBIX METOIMYECKHX
TEXHOJIOTHII C y4eTOM BO3PACTHBIX OCOOCHHOCTEH yYaIllUXCs, HHTEIUICKTYalbHBIX CIIOCOOHOCTEH,
HCTIONB3YS OCHOBHBIE 3aKOHBI M CIIOCOOBI PEIICHUSI 33/1a4, CBOE IIe/IarTOTHIECKOe MaCTEPCTBO
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Workshop on  solving
physical problems 1

Mechanics

Molecular  physics

and
thermodynamics

Workshop on
solving physical
problems 2

The purpose of the discipline: to summarize and supplement the knowledge and abilities of students
in the course of pedagogy, psychology, methods of teaching physics, in practical classes of physics in
general, to teach solving physics problems;

Brief description of the discipline: The course focuses on solving quantitative, qualitative, graphical,
and experimental-analytical problems in mechanics (kinematics, dynamics, statics, oscillations and
waves) and molecular physics (fundamentals of kinetic theory, thermodynamics). Students develop
skills in problem-solving, data analysis, graph construction, and interpretation of physical phenomena.
Expected results of training in the discipline (Pon):

1.Analyzes information about modern problems in physics;

2. Flexibility to work independently and solve critical problems, adapt to the new situation;

3. Uses methods of processing the results of experiments and measurements, determining
dependencies between physical quantities;

4. shows creative abilities in solving physical, Olympic, experimental problems;

5. analyzes the research of world-class, experienced teachers, effective ways of learning related to the
study of students ' concentration, problem-solving skills;

6. Systematize the level of interaction between teachers and students in education, solving tasks of
various levels;

7. Evaluates physics at school, taking into account the age characteristics, intellectual abilities of
students, making decisions in the choice of advanced methodological technologies, using the basic
laws and methods of solving problems, their pedagogical skills
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Marematukanblk —(Gusnka
sxicrepi

Maremaruka
Maremaruka 2

1,

Teopusiblk  uznKa
1

ITonnin Makcarbl: CtyneHTTep i (PU3HKaHBIH €CeNTEPiH UIbIFapy YIIIH MaTeMaTHKAJIbIK (PU3HUKaHBIH
9/IiCTepiH Mmaigananyra yupery.

Ilonnin KpicKama cumarramacel: Kypc GaprichiHAa Oonamak MyFasliMIep epic TeOpHsSCHIHBIH
HETIi3MepiH JKoHE KaXKEeTTI MaTeMaTHKaJibIK ojictepmi yiipereai. Omap (u3MKambIK ecemtepae
KOJJAHBUIATBIH JKapThUIall OuddepeHuanablK TeHASylIepAiH HeTisri TypiepiH, COHBIH IIIiHe
CBI3BIKTHIK €MeC TeHCYIIepli skoHe MaTteMaTHKaIBIK (pHU3HKaHBIH apHaiibl (QyHKIHSUIAPBIHBIH KeHOip
TYpPJIEpiH KSHE OJap/IbIH KAaCHETTEPiH, aKbIPIIbl albIPMAIIBUIBIKTAP SJIICIHIH HEeTi3AepiH urepeai. byn
Kypc Oonammak MyFagiMaepae GpU3HKaIbIK KYObUIBICTapAbIH MaTeMaTHKAIIBIK MOAEIBICPIH KYpy JKoHE
ecenTepai aHaTUTHKAJIBIK )KOHE CaH/BIK [ICIY JaF(bUIapbIH JaMBITa/IbL.

TIon GoiibIHIIA KYTiJIETIH OKY HITHIKeJIepi :

1.MaremarukaibIk (hU3UKa TEOPHUACHI HETI3r oICTEpAl YHPETY, KOJIAAHbIN Oiesi

2. Op Typni *keKke Hapa YFeIMIap, JIOTHKAIBIK Oifflay, MaTeMaTHKalbIK MaibIMIay IopexerepiH,
MaTeMAaTHKAJIBIK MOJIMHHUETIH (DH3HKa, TEXHUKA

ecenTepin/ie UIeMin TyCiHeai

3. MaremaTukaHbIH TyTac 6ip FBIIBIM €KEHIH, KMaTeMaTHKANBIK (H3UKa TeHJIeYIepiHiHY alaThIH OPHBI
TypaJIbl, HIeKapaIbIK eCenTepAiH MICIIiMACPiHiH OOIyBl, ONap IbIH JKaJFBI3IBIFGI TYPaIbl KapacThIPHII
KOJJaHa bl

4. Tlonzme opTypii TeHzeynepre, apTblUlail IuddepeHInanIpK TeHASYIepIiH KIacCH(HKAHSCH,
TOJIKBIH TeHzeyi ynriH Ko Mocernecin menry oaictepi KikTen i

5. TunepOonanslk koHE MapaOOMMKANBIK THITI TEHAEYJEp YLIIH IIEKapalblK eCenTepi LICHIyaiH
Dyphe 9/1iciH KOJIAHBII, TalTIai bl

6. AnrraH OiiMAEpiH, )KHHAKTAaI, Garaaanibl
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Mertoapr MaTeMaTHIECKOM
u3uKu

Maremaruka
Maremaruka 2

L,

Teoperuueckas
¢buznka-1

Lenb AMCHMINIMHBI: HAayYUTh CTYAEGHTOB HCIIONB30BATH METOABI MaTeMaTH4eckod (u3uku mms
pelenus 3a1ad GU3NKH.

Kpatkoe onucanue npeaMera: B Xoie Kypca OyIylue y4uTelIs U3y4aloT OCHOBBI TEOPUH IO U
HEOOXOAMMbIE MaTeMaTHIeCKHe MeToAbl. OHM 0CBaMBAIOT OCHOBHBIC THIIBI YPaBHEHHH B YaCTHBIX
MPOM3BOJIHBIX, MCIIONb3yeMble B (M3MYECKHX 3aJjayax, BKIOYAs HENHHCHHBIC YPaBHEHHS U
HEKOTOPBIE BUJIBI CHCIHAIBHBIX (DYHKIMI MaTeMaTHIEeCKON (PU3HKH M UX CBOWCTBA, OCHOBEI METOJA
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KOHEYHBIX pPa3nW4uil. DTOT Kypc pasBHBaeT y OyAylUX YdYuTeNed HABBIKM IOCTPOCHHUS
MaTeMaTHIeCKHX MOZETICH (H3NYECKUX SBICHNH M aHATUTHYCCKOrO M YMCICHHOTO PELICHHs 3a/1ad.
O:kuaeMble pe3yJlbTaThl 00y4eHHs! 0 JTHCIHUILTHHE :

1. Y4uT 1 HCIIONB3YET OCHOBHBIC METO/IbI TCOPHH MAaTEMATHIECKOH (DH3UKH.

2. TloHNMAET U pelIaeT pa3IndHbIC OTACIbHBIC 3aJaul, PA3BUBACT JOTHYECKOE MBIIUICHHE, YPOBCHD
MaTeMaTHYeCKOTO MBILIUICHHUs, MATEMAaTHYECKYIO KyJIbTYpy B (PU3MUECKUX M MHKEHEPHBIX pacuéTax.
3. YuuThIBaeT U NPUMEHSET TOT (PakKT, YTO MaTeMaTHKa — 9TO LEIOCTHAs HayKa, MECTO «yPaBHEHHMIT
MaTeMaTHIeCKol (PM3UKI», CYIIECTBOBAHHE PELICHUH KPACBBIX 3a/1a4 M X CAMHCTBEHHOCTS.

4. Knaccuduuupyer pasiuuHble ypaBHEHHUS 110 MPEAMETY, KIAaCCU(QULHUPYET yPaBHEHUS B YaCTHbIX
[IPOM3BOJHBIX, METO/bI peIIeH s 3a4a4n Koy 1y1st BOJIHOBOTO ypaBHEHHSL.

5. AHanM3UpyeT U UCTonb3yeT Metor Pypbe Ui PeLICHHs KPaeBbIX 3a1ad Uil TUIepOOINIeCKUX 1
napaboIMYeCcKuX YPaBHEHUHN.

6. O600IIaeT U OLICHUBACT IIOJTyICHHBIC 3HAHMUSL.
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Methods of mathematical
physics

Mathematics 1
Mathematics 2

Theoretical Physics-
1

The purpose of the discipline: to teach students to use the methods of mathematical physics to solve
physics problems.

Brief description of the discipline: during the course, future teachers will learn the basics of field
theory and the necessary mathematical methods. They master the main types of partial differential
equations used in physical problems, including nonlinear equations and some types of special
functions of Mathematical Physics and their properties, the basics of the finite difference method. This
course develops the skills of future teachers in building mathematical models of physical phenomena
and analytical and numerical solution of problems.

Expected results of training in the discipline:

1. Learns and applies the basic methods of mathematical physics theory.

2. Understands and solves various individual problems, develops logical thinking, the level of
mathematical thinking, and mathematical culture in physical and engineering calculations.

3. Considers and applies the fact that mathematics is a holistic science, the place of "equations of
mathematical physics," the existence of solutions to boundary value problems, and their uniqueness.
4. Classifies various equations by subject, classifies partial differential equations, and methods for
solving the Cauchy problem for the wave equation.

5. Analyzes and applies the Fourier method to solve boundary value problems for hyperbolic and
parabolic equations.

6. Generalizes and evaluates acquired knowledge.
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Teopusiibk usmka-1

Mexanuka,
3JIEKTPOMArHeTU3M

TeopusibIK pu3HuKa-
2

Monnin Makcarbl: EpkiH OKyHeHIH  KJIACCHKANBIK MEXaHHKACBIHBIH  (yHIAMEHTAJbIbI
KaFuJajJapbIMeH, OJICKTPOMarHUTTIK ~ ©pIC  TEOPHMSACHIHBIH  HETi3IMEH  TaHBICTBIPY, IEKTI
JKBUTAAM/IBIKIICH TapalTBIH 3JIEKTPOMArHUTTIK ©3apa oCepiecy/IiH MaTepHsUIBIK TaChIMAJAyIIbIChI
00JIBIN TaOBLIATHIH IEKTPOMATHUTTIK OPIC JKalIbl KO3KApaCThl KAJbINTACTBIPY.

Ilonnin Kbickama cunarramachbl: KypcTbl oKy GapbichiHIa Oonamak MyFamiMaep KIaCCHKAJIBIK
MEXaHHKa MEH 2JIeKTPOANHAMUKAAFbI KYObLIBICTAP/IBIH TEOPUSIIBIK (€H aJIBIMCH MaTeMAaTHKAIIbIK)
MOJIETIBICPIH KYPYIb! YipeHeni, onapasl TaOUFATThl TYCIHYAIH HEri3ri TOCUI peTiH/e IIBIHIBIKICH
caybICTBIpabl. bomanrak MyFraxiMiep COHBIMEH KaTap TapuXd acleKTiHi 3epTTei Ii: SKCHIepUMEHTTIK
3aHIapapl OKalNbUIAy peTiHAe iprefi (M3WKaHBIH JaMybl, ONApPABIH HHTErpajIblK (opMataH
b depeHmanabK GopMarsl TYpieHyi, GH3UKaIbIK 3aHIbUIBIKTapAbl MATEMATHKA TLTiH/E TYCIHAIPY
JKOHE (PU3MKAIBIK FHUIBIMHBIH JaMybIH Iprefli TEOpWsUIapAblH KaJBIITacy Ke3eHaepl peTiHie
KapacThIpy( KIIacCHKaNBIK MEXaHHKa, TEPMOJHHAMUKA jkoHe MaKCBeIUT aJIeKTpoguHaMuKacs!). Omap
coHfal-aK oneMHIH (H3MKaNbIK KOpiHiCiHAeri iprem e3apa opeKeTTecyldepAiH  (KYIITi,
3NEKTPOMATHUTTIK, 9JICi3 ’OHE TPaBUTAIMSIIBIK) POITi TypaIbl OKBII Oiesi.

IIoH GoiibIHIIA KYTiJIETiH OKY HOTHIKeIepi :

1. MakpoCKONUSsIIBIK KYHEHIH KYHiH aHBIKTaHTBIH KIACCHKANBIK (pH3MKa oficTepiH, MaKpOXYHHE
(M3MKACBIHBIH HETI3ri 3aHAapbl MEH MaTeMATHKAIIbIK allapaTTapblH, oJapibl KOJJaHa OTHIPBII
KJIACCHKAJIBIK MEXaHHKA MECH 3JICKTPOANHAMHKAHBIH HETi3T1 €CEeNTepiH MEIy/iH 91ic-TICIAepiH ecTe
CakTaiapl

2. Knaccukanbik MeXaHHKa MEH 3JIEKTPOJHHAMUKa OOMBIHIIA OLTIMIEPIH MAKPOCKOITHSIIBIK XKYHEHIH,
OPpICTiH HEeTi3ri 3aH/IbUIBIKTaphl MEH OHBI MAHBIM/IAY QJIICTEPIH TYCIHIIPYIC KOPCETE/i.
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3. KiaccukanblK MeXaHHKa MEH JICKTPOAMHAMHUKA HETi3Ti MocellelepiH IIeNIyfAe TEOPHSUIBIK -
MIPaKTUKAJIBIK OLTiMIH XKYHell KoJiaHa/Ibl )KoHe IU(PIBIK pecypcTapAbl MaiiiagaHa OTHIPHII ecenTep
LIBIFAPaJIbL.

4. KilaccukanblK MEXaHHKa MEH OpiC TCOPISCHIHBIH dJIEMEHTTepiH OoNallaKTa MaMaH peTiHIe
(u3MKaHBI OKBITY/IA MaiianaHy KOJIAapbIH TaJ{ali/Ibl.

5. MaxpoCKOMHSUTBIK JKYHEHIH KaCHETTepiHe )KOHE dJIEKTPOMArHUTTIK ©piC TEOpUsIChIHA OailIaHBICTHI
ecenTep KypacThIPaIbl SKOHE OJap/Ibl MICITYAiH TYPJI XKOIIAPhIH CHIATTalHIbL.

6. AOCTpaKIMsUIBIK OMlayFa, MAaKpPOCKOIMSUIBIK JKyHe MEH ODJIEKTPOMArHHUTTIK epic TaOHFaThIH
AHBIKTAHTHIH TEOPHSUIBIK MAFIYMATTapFa Heri3eareH naibIMaap skacau/ibl.
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Teopernueckas ¢usnka-1

MexaHuka,
IEKTPOMATHETU3M

Teopernueckas
¢bu3uka-2

ILlenb AMCHMILUIMHBI: TO3HAKOMUTH ¢ (yHIaMEHTAIBHBIMH IPUHIUIIAMHI KIACCHYECKOH MEXaHUKH
CBOOO/IHO CHCTEMBI, OCHOBAMHU TEOPHHU 3JIEKTPOMArHUTHOTO MOJISL, C(POPMUPOBATH HPEICTABICHUE
00 DJIEKTPOMATHUTHOM IMOJIe, SIBILIOIIEMCS MAaTepUaJbHBIM HOCHTENEM JIEKTPOMArHHTHBIX
B3aMMOZIEHCTBHIA, PACTIPOCTPAHSIOMINXCS C TIPEIEITBHON CKOPOCTHIO.

Kpartkoe onncanue npenmeta: Bo Bpemst kypca Oymymine yquTens y4arcst CO31aBaTh TEOPETHIECKUE
(B mepByl0 ouepeab MaTeMAaTHMYECKHUE) MOJAENM SBICHUHM B KIACCMYECKOM MEXaHMKE U
JNIEKTPOAMHAMUKE, CPAaBHUBAs MX C PEAIbHOCTHIO KaK OCHOBHOH CIIOCOO ITOHMMAaHHS HPHPOIBL
Bymymye yaurens Takxke H3y4aroT HCTOPUISCKUH acleKT: pa3BUTHE (yHIaMEHTAIbHOW (HU3UKH KaK
000011IeHHEe HKCIEPUMEHTANIBHBIX 3aKOHOB, MX IpeoOpa3oBaHUE W3 HHTErpajbHOM (opMbl B
1 hepeHIHAIBHYI0, BEIpaKeHHEe (PU3MIECKOTr0 CONEPKaHMsI Ha SI3bIKE COBPEMEHHON MaTeMaTHKU U
pasBuTHE (HH3UISCKOI HAyK! KaK dTarbl (OPMUPOBAHUS (DyHIAMEHTAIBHBIX TEOPUH: KIIaCCHIECKOH
MEXaHHUKH, TEPMOAMHAMHUKM, H ODJIEKTPOAMHAMHMKH MaxkcBemaa. OHH Takke Y3HAIOT O POIH
(yHIaMeHTaJIbHBIX B3aUMOACHCTBUI (CHIIEHOTO, SIIEKTPOMAarHUTHOTO, CJIA00TO U IPaBUTAILIMOHHOTO)
B (PM3UUECKOM NIPEJICTABICHUH O MUpE.

OsxngaeMble pe3yJbTaThl 00yYeHHUsl 10 JUCIHILINHE:

1. 3amoMmHaeT MeTonbl KIacCHYECKOW (DM3HMKH, ONpENeNIIONINe COCTOSHHE MAaKpOCKONNYECKOH
CHCTEMB], OCHOBHBIC 3aKOHBI M MaTeMaTHYeCKHH ammapaT MakKpOCKOIIMYECKOH (HM3UKH, a TaKikKe
METOZIBI U TTOAXO/BI K PELICHNUIO OCHOBHBIX 3aJ1a4 KIaCCHUECKOH MEXaHUKHU U dIEKTPOJUHAMHKY C UX
HCIIONIb30BAaHNEM.

2. JIeMOHCTpHUpYeT 3HaHUE KIACCHYECKOH MEXaHUKH U AJIEKTPOANHAMUKH IIPH 00BSICHEHNH OCHOBHBIX
3aKOHOB MaKpPOCKOITHYECKO! CHCTEMBI, IOJISI U METOJ0B UX aHANIN3a.

3. CucreMaTH4YecKy NMPUMEHSIET TEOPETHUECKHE U NMPAKTHUECKHe 3HAHMS JUIS PelIeHHs] OCHOBHBIX
3amad KIACCHYECKOH MEXaHWKH W JJIEKTPOJWHAMHKH W TEeHEepUpyeT 3aladd C HCIIOJB30BaHHEM
HU(POBBIX PECYPCOB.

4. AnanmsupyeT crocoOBI HCIOJIB30BAaHMS JIEMEHTOB KJIACCHYECKOH MEXaHWKH U TEOPUH IOJs B
MPeroAaBaHuy (PH3UKH KaK CHEIHAIICTA B OyayLIeM.

5. @opmynupyeT 3agadd, CBA3aHHBIC CO CBOMCTBAMH MAaKpOCKOIMYECKOM CHCTEMBI M Teopueit
9NIEKTPOMATHUTHOTO TI0JIs1, U OITHCHIBAET Pa3INYHbIE CIOCOOBI HX PEIICHHS.

6. Jlenaet BBIBOIBI HA OCHOBE aOCTPAKTHOIO MBIIUICHVS, TEOPETHIECKHX JAHHBIX, ONPEICIITIONINX
IIPUPOTY MAKPOCKOMMYECKOH CHCTEMBI B 3I€KTPOMATHUTHOTO MOJISL.
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Theoretical Physics-1

Mechanics,
electromagnetism

Theoretical Physics-
2

The purpose of the discipline: to familiarize with the fundamental principles of classical mechanics
of a free system, the basics of the theory of the electromagnetic field, to form a view of the
electromagnetic field, which is a material carrier of electromagnetic interaction propagating at a finite
speed.

Brief description of the discipline: During the course, future teachers learn to create theoretical
(primarily mathematical) models of phenomena in classical mechanics and electrodynamics,
comparing them with reality as the main way to understand nature. Future teachers also study the
historical aspect: the development of fundamental physics as a generalization of experimental laws,
their transformation from an integral form into a differential one, the expression of physical content in
the language of modern mathematics and the development of physical science as stages in the
formation of fundamental theories: classical mechanics, thermodynamics, and Maxwell's
electrodynamics. They will also learn about the role of fundamental interactions (strong,
electromagnetic, weak and gravitational) in the physical representation of the world.

Expected results of training in the discipline:
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1. Memorizes the methods of classical physics that determine the state of a macroscopic system, the
fundamental laws and mathematical apparatus of macroscopic physics, as well as methods and
approaches to solving fundamental problems of classical mechanics and electrodynamics using these
principles.

2. Demonstrates knowledge of classical mechanics and electrodynamics when explaining the
fundamental laws of a macroscopic system, fields, and methods for analyzing them.

3. Systematically applies theoretical and practical knowledge to solve fundamental problems of
classical mechanics and electrodynamics and generates problems using digital resources.

4. Analyzes ways of using elements of classical mechanics and field theory in teaching physics as a
future specialist.

5. Formulates problems related to the properties of a macroscopic system and electromagnetic field
theory and describes various methods for solving them.

6. Draws conclusions based on abstract thinking and theoretical data defining the nature of a
macroscopic system and electromagnetic field.
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DusukaHsl OKBITY
MpOLIECIHAeTI  KacaHIbl
HUHTEJUICKT

OKpITY d7icTepi MeH
TEXHOJIOTHSIAPHI

HanorexHosorus
JKOHE
HaHOMaTepuasiap
Heri3aepi

Monnin Makcarbl: bimimv amymsuiapasie (U3NKaNbK KYObUIBICTAD MEH 3aHIBUIBIKTApIBl TEPEH
TYCiHYiH KaMTaMachl3 €Ty, OKy YAEepiCiH jKeKeJICHAIpY *OHe THIMIUITIH apTTBIpy YIUiH >KacaHmbl
HHTEIUIEKT TEXHOJIOTUSIIAPEIH KOJIIaHy JaFIbUIapblH KaJIbIITaCTEIPY.

Ionuin KpicKama cunarramachl: JKacaHapl HHTEIUICKT Herizaepi xoHe OitiM Oepy canachlHIaFbl
KONJaHy MyMKiHIikTepi. JKacaHABl WHTEIUIEKTTIH HETIi3ri YFBIMIAphl MEH NPUHIMITEPiH
3epTTey.MalnHaNbIK OKBITY Heri3nepi jkoHe OimiM Oepy IepekrepiH Taniay. Jepekrepii KuHay,
Tanjay JkoHe Oo/DKaM jkacay YIIIH MAallMHAJBIK OKBITY OMiCTEpiH KONJaHy.ANAaNTHBTI OKBITY
xydenepi: KM apkpuiel dkeke OKBITY Oarmapinamanapsl. OKyIIBUIApABIH — KaXKeTTUTIKTepiHe
Geitimuenren sxyienepai o3ipney.bimim Oepymeri JKW kemekmrinepi: BHpTyanmsl KeMEKIIilepi
maiimanany. ChatGPT Topizai kemekmriiepmi OKy mporiecinae konmany.bimim Oepy nepexrepin
BU3yallH3alysIay XKoHe Taniay Kypamgapel. D-id, invideo.com Hemece T.6. 3amaHaymn Helfpoxeinep
apKBUIBI JiepeKTepAi Bu3yanmsarmsuiay. Mynsrumenua xoHe JKV KypanmapblH KOJIAHBII OKBITY
MarepuaniapsiH Kypy. Matin, Oeiine, aynuo pecypcrapsid a3ipiaeyne KU pein 3eprrey.

IIon GoiibIHIIA KYTiJIETiH OKY HOTHIKeIepi :

1. Ctynentrep xacaHb! HHTEIUIEKTTIH TypiiepiH (Reactive Al, Limited Memory, Machine Learning,
Deep Learning, NLP, Computer Vision, Theory of Mind, XAl) cunarrar, onapasis pu3nKaHbl OKBITY
TpoIIeciH/Ie KOMIaHy MYMKIHIIKTepi MEH MIeKTeyIepiH Taaipl.

2. CrymeHTTep 'keke MPaKTHKAIBIK TallChpMalap apKbUIbl: (PH3HKAJbIK €CEeNTep i MICNIyre apHaIFaH
KU xyitenepin KypacThIpyabl, aBTOMATThl TECTIJIEy HEMECE TUATIOTThIK aCCUCTEHTTEP I sKoOaay/bl,
OKYIIBI IeHreiliHe OeHiMenreH YChIHBICTap Kacayabl aHBIKTaH bl

3. CTyzeHTTep TOIIIEH XXYMBIC icTeil OTBIpBII, (Hu3nKa cabarbiHa apHanrad XK xobanapbIH (MbICAIbL,
BHUPTyaJibl  1abOpaTopus, CMapT KJIAacC, KOMITBIOTEpNIK Kepy HeTi3iHIeri TaxXipuOemik xyie)
KYpacThIpa ajajbl )KoHe )KOOaHBIH IeIarorHKaNIBIK THIMAUTITIH TYCIHIipesi.

4. Crymenrrep ¢u3uka cabarsia XKV KongaHymblH 3THKAIBIK, NEJarOrHKaibIK JKOHE KYKBIKTBIK
ACTEKTIIepIiH Tanail anajsl, 3aMaHayH STUKAIIBIK KOJIEKC yKacay KoHEe MEKTEIl JKaraaiibiHa OeiiMaey
KaOlIeTiH KUHAKTaIbL.

5. Crynenrrep NLP sxone Theory of Mind oxicTepin naiinanassin, oKymbuapasiH GH3MKaIBIK KaTe
TYCiHIKTepiH aHbIKTaIl, JKI apKbUIbI Ty3€Ty CTpaTerHsIapbiH jKacaKTalIbl.

6. Crynentrep Explainable Al (XAI) nmpunmunrepin koingaHa oteipsin, JKM-miH mentimuaepin
TYCIHJIIpE aJajibl, KaTeJIepiH aHbIKTAM/IbI JKOHE 0JIAp/IBIH OKBITY MPOLIECiHE dCepiH Oaranai/ibl.
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IIPPF 3343

HckyccTBeHHbIH
HHTEIUIEKT B TIpoOLEcce
TpenoaBaHus (pU3HKH

Mertoasl Hu
TEXHOJIOTUHU
NpernoiaBaHus

OCHOBBI
HAHOTEXHOJIOTUH H
HaHOMaTepUaoB

Henb aucuumimHbl: o0ydaTh CTYJEHTOB NpHeMaM 3()(EKTHBHOTO MCIOIb30BAHUS TEXHOIOTHI
nckyccTBeHHoro wuHtemnekra (MH) B oOyueHnmu ¢usuke, 0O0bsACHATE Bo3MokHOCTH MU M
(bopMupOBaTh NIPAKTUYECKHE HABBIKHU JUISl €10 MHTErPaliMK B y4eOHbIH npolecc.

Kparkoe onucanue aucuuminHbl: OCHOBBI HCKYCCTBEHHOTO WHTEIIGKTa M BO3MOKHOCTH
npuMeHeHus B cdepe oOpazoBanus. M3yueHne oCHOBHBIX IOHATHI M NPHHIMIIOB HCKYCCTBEHHOIO
unTesekTa. OCHOBEI MAIIMHHOTO 00y4yeHHsl M aHauu3 oOpa30BaTeNbHBIX NaHHBIX. Mcnonb3oBanue
METOIOB MAIIMHHOTO 00ydeHMs JUis cOopa, aHamW3a M MPOTHO3HPOBAHWSA NAHHBEIX.AANTHBHEIC
cHCTeMbl OOYyYeHHMs: WHIMBHIyasbHble IIporpamMmbl oOyueHus: uepes VM. Paspaborka cucrem,
aJIaNTHPOBAHHBIX K NOTpebHOCTAM yuamuxcs.llomomunkn MU B 06pa3oBaHMM: MCHONb30BaHHE
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BUPTYaJIbHBIX ITIOMOIIHUKOB. Mcnomp3oBannme momomHukoB, Takux kak ChatGPT, B mpomecce
00yueHus. IHCTpYMEHTHI BU3yallM3allil U aHain3a 00pa3oBaTeNbHbIX NaHHBIX. D-id, invideo.com
BU3YaJIM3alys JaHHBIX C IIOMOIIbIO COBPEMEHHBIX HelipoceTeil. Co3anue 00yyarolux MaTepHaloB
¢ HCTIOb30BaHueM cpencTs Mynsrumenua u UN. Mccnenosanue ponu U1 B pa3paboTke TEKCTOBBIX,
BHUJICO, AyJIHOPECYPCOB.

OzxugaeMble pe3yabTaThl 00yYeHHsl 10 JUCHMILINHE :

1. CryneHTHI OIIMCHIBAIOT BUABI HCKyccTBeHHOTO HHTeUIekTa (Reactive Al Limited Memory,
Machine Learning, Deep Learning, NLP, Computer Vision, Theory of Mind, XAl) u
aHAIU3UPYIOT BO3MOXHOCTU U OIpaHHYEHHs MX IPUMEHEHUS B IIpolecce 00ydeHHs
¢buzuxe.

2. B xozme BbIMONHEHHS MHAWBHAYAIbHBIX IPAKTHYECKHUX 3aJaHUH CTYAEHTBHI OCBAaHBAIOT
paszpabotky MMU-cucrem Juisi  pemieHus — (QuU3MUECKMX  33/a4, I[POEKTUPOBAHHE
aBTOMATU3HPOBAHHOTO TECTHPOBAaHMS WIM JHAJOTOBBIX ACCHCTEHTOB, a TakKxkKe
(opMupoBaHe peKOMEHIAINI, aTalTHPOBAHHBIX K YPOBHIO 00YyJarOIIUXCSL.

3. PaGoras B rpymmax, cryaeHTbl pa3pabarbiBaior UM-mpoextsl misi ypokoB (GU3HKH
(HarpuMep, BUPTyalIbHBIE TAOOPATOPUH, «YMHBIID KIIacc, SKCIIEPUMEHTAIIHBIE CHCTEMBI
Ha OCHOBE KOMIIBIOTEPHOTO 3PCHUS) W OOBSACHSIOT HEarorudeckyio 3¢(GeKTHBHOCTH
pa3paboTaHHBIX IPOEKTOB.

4. CrymeHTHI aHATM3UPYIOT STHYECKHE, IIEarOTHIECKHE 1 PABOBbIC ACTICKTHI IIPUMEHEHHUS
WU na ypokax ¢u3HKY, (HOPMUPYIOT HaBBIKH pa3pabOTKU COBPEMEHHOIO ITHYECKOTO
KOZIEKCa U €r0 alaNTally K YCIOBHSAM IIKOJBL.

5. Hcnoms3ys wmerompl NLP um Theory of Mind, cTyneHTHl BBIABISIOT OIIMOOYHBIC
(u3ngecKue NpeCTaBIeHHs 00yJaIONIUXCS H pa3padaThIBAOT CTPATETUH HX KOPPEKINH C
npumenenueM M.

6.  Tlpumenss npuaimnel Explainable Al (XAI), ctynenTsI ymMetoT 00bsicHATS pemenns M-
CHCTEM, BBISIBIITH ONIMOKHU U OLEHUBATh UX BIMSHKE Ha IPOIIECC OOYUeHIIS.
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AIPTP 3343

Artificial intelligence in
the process of teaching
physics

Teaching Methods
and Technologies

Fundamentals of
nanotechnology and
nanomaterials

The purpose of the discipline: teaching students ways to effectively use artificial intelligence (AI)
technologies in teaching physics, explaining the possibilities of Al and developing practical skills for
its integration into the educational process.

Brief description of the discipline: Fundamentals of artificial intelligence and possible applications
in the field of education. The study of the basic concepts and principles of artificial
intelligence.Fundamentals of machine learning and educational data analysis. Using machine learning
methods to collect, analyze, and predict data.Adaptive learning systems: customized learning
programs through Al. Development of systems adapted to the needs of students.Al assistants in
education: the use of virtual assistants. Using assistants such as ChatGPT in the learning process. Tools
for visualization and analysis of educational data. D-id, invideo.com data visualization using modern
neural networks. Creation of educational materials using multimedia and Al tools. Research on the
role of Al in the development of text, video, and audio resources.

Expected learning outcomes in the discipline:

1. Students describe the types of artificial intelligence (Reactive Al, Limited Memory, Machine
Learning, Deep Learning, NLP, Computer Vision, Theory of Mind, XAI) and analyze the
possibilities and limitations of their application in physics education.

2. Through individual practical tasks, students learn to develop Al systems for solving physics
problems, design automated testing or dialog-based assistants, and generate recommendations
adapted to learners’ levels.

3. Working in groups, students are able to design Al-based projects for physics lessons (e.g., virtual
laboratories, smart classrooms, computer-vision-based experimental systems) and explain the
pedagogical effectiveness of these projects.

4. Students analyze the ethical, pedagogical, and legal aspects of using Al in physics lessons and
develop the ability to create a modern ethical code and adapt it to the school context.

5. Using NLP and Theory of Mind approaches, students identify learners’ misconceptions in
physics and develop Al-based strategies for their correction.
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6. By applying the principles of Explainable Al (XAI), students are able to interpret Al
decisions, identify errors, and evaluate their impact on the learning process.
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MEFE 3344

Mekrenreri
IKCIIEPUMEHT

(hU3HKAIBIK

MareMaTHKaJIBIK,
¢m3uka oxicrepi

STEAM ¢usukacer

Ionnin Makcarsl: [lenarorukanbK TOHKIpUOCH] Taigay iCKepIIriH KajbINTaCThIPY; NEeAaroruKaiblK
MpaKTHKaaa cabaK OTKi3y KOHE KOHCIEKTUIEpi a3y Ke3iHIe dJiCTeMEINiK TOCULAepAi, uAesIapIbl,
dnicTepi, ToclnAepAl Ayphic KONAaHy iCKepIIiriH OeKiTy xoHe YChIHyFa Oayiy.

Ilonuin KpIcKama cunmarramachl: Kypc mpakTukanslk TaxipuOenep KYprisy apKbUIbl Herisri
¢u3uKanbIK KyObUIBICTAD MEH 3aHAapAbl KaMTuabl. OU3MKAaHBIH JKallbl KypCHIHBIH OeiiMIepiH
KaMTH/BI: MEXaHUKa, MOJIEKyJIalblK (DU3UKA XKOHE TEPMOAMHAMUKA, BJIEKTp, onTuka. CTyaeHTTep
9KCHIEPUMEHTTEpP JKYpridedi, HepeKTepAl eJILelal JXKoHe Tanaaiipl, (GU3HKaIbIK HOPHHUUITEPI
Tycineni. bakpuiay, eey, TOrHKaIbIK Ofiiay JaFaplIapblH AaMbITA/bL.

IIoH GoiibIHIIA KYTiJIEeTiH OKY HOTHIKeIepi :

1. DKcrepuMeHTTEp MEH 6IIIey HOTIKEIEpiH oHAey, (H3MKAJbIK MIamManap apachbIHAAFbI
TOYEIAUTIKTEP/Ii aKbIH/IAY TOCUIACPIH KOJIJaHA/IbI;

2. Ou3MKaJbIK, OJMMIHAJAIBIK, O3KCHEPHMEHTTIK €CCNTepAi LIbFapyla IIbFapMallbUIbIK
KaOineTTepiH KepceTesi;

3.0KyLIbUIapAblH 3€iliHiH LIOFBIPIAHBIPYFa, €CEIl LIBIFApy MAIIBIKTAPbIH 3epeieyre KaTbICThI
QNIEMJIIK, OTHIHABIK O3BIK TOXKIPUOENi ITeNarorTapiblH 3epTTeylepiH, THUIMAI OKBITY JKOJIAapblH
Taldai bl

4. Op TypIi AeHreiaeri TancepManapabl merryse, 6inimM Oepyaeri MyFariM MeH OKyIIBIIApABIH 03apa
KapbIM-KaTbIHAC JICHICHIH XKYiieneiii;

5. OU3HKaHBI MEKTENTe OKYIIBUIAP/bIH JKAC ePEKIIeITIKTepi, HHTSIUIEKTyalIbl KaOlaeTTepin eckepe
OTpBII, HETI3ri 3aHAapbl MEH ecell IIbIFapy TOCUIAepiH, 03iHiH NeIaroruKaislK Mmedepiirin Kongana
OTBIPHITL, 03BIK J/IiCTEMENIK TEXHOJIOTHSUIAP/Ib! TaHIay/ia IenIiM KaObuLan Oaranaisl
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LIkopHbI  (Qu3HIECKHit

JKCHEPUMEHT

Mertoasl
MaTeMaTHIeCcKoi
usnku

¢usuka STEAM

Hesnb ucHUIIMHBL: GOPMUPOBAHUE YMEHHUs aHAIM3HPOBATh MEAArOTHYECKUil OMBIT; 3aKPEIICHHE
W TPHUBHUTHE YMEHHUS NPABHIGHO NMPUMEHSITH METOANYESCKUE HMPHEMEI, HIEH, METONbI, IIPHEMBI TIPH
MIPOBE/ICHHUH 3aHSTHI M HAMCAHNM KOHCIICKTOB B I1E/JaTOTMYECKOi IPaKTHKE.

Kparkoe onncanne aucuuiuimHbl: Kypc oxBarbiBaeT OCHOBHBbIC (DH3HYECKHE SBICHUS M 3aKOHBI
IyTeM IIPOBECHUS NMPAKTHYECKUX JKCIIEPHMEHTOB. Briowaer pasnensl obmero kypca (H3UKH:
MeXaHHKa, MOJICKYJIsIpHasi (pU3MKa U TePMOJANHAMUKA, SIEKTPUYECTBO, ONTHKA. CTyICHTBI IPOBOIIT
9KCIIEPUMEHTBI, H3MEPSIOT ¥ aHAIM3UPYIOT JaHHBIC, TOHUMAIOT QU3MYECKUE IPUHIMIEL. Pa3BuBaeT
HaBBIKH KOHTPOJIS, U3MEPEHHSI, IOTHISCKOTO MBIIIIICHHS.

OzkujaeMble pe3yJibTaThl 00y4eHus! 0 JHCUMILIHHE :

1. Hcnone3yer MeTombl 0OpabOTKH Pe3y/bTaTOB SKCIEPUMEHTOB M HM3MEPEHHil, yCTaHABIHUBaeT
3aBUCHMOCTH MEXIy (GU3HIECKHMH BEIIHHAMH;

2. IlposBnsier TBOpYECKHE CHOCOOHOCTH TPH  pEIICHHH  (DU3MYECKUX, ONMMIIHAIHBIX,
9KCIIEPUMEHTAIBHBIX 3a/1a4;

3. AHanM3UpyeT HCCIIe0BaHNS BEIYIIMX MUPOBBIX U POCCHICKUX I1e/1aroroB, 3G (eKTHBHEIX METOJIOB
00yd4eHHsI, B YaCTH PA3BUTHS KOHI[CHTPAI[MH BHUMAHUS YYAIHXCSl, BBIYNCIUTEIHBIX HABBIKOB,

4. CucteMaTH3UpyeT ypOBEHb B3aUMOJCHCTBHUS YUUTENS M yJalluXcs B Ipoliecce 00ydeH s, pelast
3a/1a4¥ Pa3HOTO YPOBHS;

5. OueHuBaeT M NPHHHMAeT pEIICHHS NPU BHIOOPE COBPEMEHHBIX METOAMYECKUX TEXHOJOTHI
npenofaBaHns (GU3MKM B IIKOJIE C YYETOM BO3PACTHBIX OCOOCHHOCTEH M WHTEIUICKTyalIbHBIX
CHOCOOHOCTEH y4allnXcsi, HCHONIb3ys OCHOBHBIE 3aKOHBI W METOABI BBIYHMCICHHH, a TaKkKe
COOCTBEHHOE T1eJIaTOTHYECKOEe MacTepCTBO.
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A school
experiment.

physics

Methods of
mathematical
physics

STEAM physics

The purpose of the discipline: formation of the ability to analyze pedagogical experience;
consolidation and presentation of the ability to correctly apply methodological approaches, ideas,
methods, techniques when conducting classes and writing summaries in pedagogical practice.

Brief description of the discipline: the course covers the main physical phenomena and laws through
practical experiments. Includes sections of the general course of Physics: Mechanics, molecular
physics and thermodynamics, electricity, optics. Students conduct experiments, measure and analyze
data, and understand physical principles. Develops the skills of observation, measurement, logical
thinking.

Expected results of training in the discipline (Pon):

ON-3,9,12
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1. Uses methods for processing experimental and measurement results, establishing relationships
between physical quantities;

2. Demonstrates creativity in solving physics, olympiad, and experimental problems;

3. Analyzes research by leading international and Russian educators on effective teaching methods,
including developing students' attention span and computational skills;

4. Systematizes the level of teacher-student interaction during the learning process, solving problems
at various levels;

5. Evaluates and makes decisions when selecting modern methodological technologies for teaching
physics in schools, taking into account the age characteristics and intellectual abilities of students,
using fundamental laws and methods of calculation, as well as their own teaching skills.

30

MET 3344

MekTenTeri SKCHEPUMEHT
TEXHUKACHI

MareMaTHKaJIBIK,
¢usuka omicrepi

STEAM ¢usukacer

Ionnin Makcatsl: [learorukanbK TOHKIpUOCH] Taigay ICKepIIriH KajbINTaCThIPY; MEAaroruKablK
MpaKTHKaaa cabak eTKI3y )KOHE KOHCHEKTUIEPIl jKa3y Ke3iHIe dICTEeMEINiK TOCIaep/i, HaesapIipl,
oxicTepni, ToclIaepAi Iyphic KOIaHy iCKepIIriH OeKiTy koHe YChIHyFa Oayiry.

Ilonnin KpIcKama cunmarramachl: Kypc crymeHTTepai (M3MKAIBIK TOXipHOenepni jxocmapiay,
JKYPri3y JKOHE Talday 9OiCTEpIMEH TAHBICTHIPaAbl. JKaOIbIKTHI, Oy KYpalAapblH, Kayilnci3mikTi
Taayasl KaMmTuapl. CTYZEHTTep SKCIIEPHMEHTTIK KOH/BIPFBUIApIbI Oanray, JepeKTepiai eHaey
JAFAbUIaphiH  MeHrepei. JIonaik, KareliKTep, HOTHXKENIepIi TYCIHAIPY MOceNeNepiH KoTepeli.
DKCIIEPUMEHTTIK 3epTTeyIep/Ii )Kyiieney KabiieTiH JaMbITa bl

I1on GoiibIHIIA KYTiETiH OKY HOTHIKeJIepi @

l.3KCIIepHMEHTTEp MEH OJIley HOTIKEIepiH eHJey, (U3MKaNBIK IIamanap apachlHAAFbl
TOYEJIUTIKTEPIi alKBIHIAY TOCIIIEPiH KOIIaHa bl

2.(hM3MKAIBIK, OMUMIIHAJAIIBIK, IKCIIEPIMEHTTIK eCeNTepIi MbFapy/a MIbFapMaIlbUIBIK KabineTTepin
KepceTes;

3.0KylIbLIApABbIH 3€iiHiH HIOFBIPIAHBIPYFa, €CeIl IIbIFapy MAIIbIKTAPBIH 3€pJeNieyre KaTbhICThI
ONEMIIK, OTBIHABIK O3BIK TOKIpHOENi MemarortapiblH 3epTTeylepiH, THIMAI OKBITY KOJJIAPBIH
TasaiIbL;

4.5p TYpai JeHreineri TanceipManapsl menryse, 6iaiM Oepyneri MyFaiiM MeH OKYIIbLIapbIH 63apa
KapbIM-KaTbIHAC IeHTeHiH xKyiemneiii;

S5.¢pHU3UKaHBl MEKTENTe OKYIIBUIAP/BIH JKAC epPeKIIeNKTepi, HHTENIEKTyal bl KaOieTTepin eckepe
OTPBIII, HETI3r1 3aHAapbl MEH €Cel IbIFapy TACUIIEpiH, O31HiH NMeJarorukajiblK MmedepIirin KojalaHa
OTBIPHIT, 03BIK JiCTEMEIIK TEXHOJIOTHSUIAP 1! TaHAay/Ia IenTiM KaOsunan Garanaiiasl.
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TShE 3344

Texnuka IIKOJILHOTO
JKCIIEPUMEHTa

Mertoanl
MaTeMaTHu4eCcKoni
¢buzukn

¢usuka STEAM

Hesnb ucHUIIHHBL: GOPMUPOBAHUE YMEHHUs aHAIM3HPOBATh MEJarOTHYCCKU OIBIT; 3aKPEIUICHHE
U NPUBUTHE YMEHHUS MPABHMIBHO TPUMEHSTh METOAMYECKUE TPUEMBI, UJCH, METO/bI, IPHEMBI IIPH
MIPOBEJICHHUN 3aHATHII ¥ HAIIMCAHUU KOHCIIEKTOB B MIEIarOrMYeCKOH IpaKTHKe.

Kparkoe onmucanme auMcHMIUIMHBL: Kypc 3HaKOMHT CTYACHTOB C METOAaMH IUTaHUPOBAHHUS,
MPOBEICHHS U aHanu3a (U3NYECKUX ONbITOB. OXBATHIBAET BBHIOOP 00OPYZOBAHHS, H3MEPUTEIBHBIX
npubopoB, OezonmacHOocTh. CTYIEHTHI OCBaMBAIOT HABBIKM HACTPOMKHM OKCIIEPUMEHTAIBHBIX
YCTaHOBOK, OOpabOTKH [aHHBIX. I[loJHMMAeT BOMPOCHI TOYHOCTH, OMIMOOK, HHTEPIPETALHH
pe3yibsratoB. Pa3BuBaeT yMeHHe CHCTEMaTH3HPOBATh SKCIIEPUMEHTAIBHBIC HCCIICIOBAHMS.
OzknaaeMble pe3yabTaThl 00yUeHHsI IO IUCIMIINHE

1. Ucnonb3yeT MeTombl O0OpabOTKH pPe3yibTaTOB JKCIIEPHMEHTOB M W3MEPEHHH, yCTaHaBIHBACT
3aBHCUMOCTH MEKIY PU3HIECKUMH BETHINHAMHE;

2. [TIlposiBiaser TBOpYECKHE CHOCOOHOCTH TPH  pEUICHWH  (U3UYECKHX, OIMMITHAIHBIX,
9KCIIEPUMEHTANIBHBIX 3a]1a4;

3. AHanu3upyeT MCCIEIOBaHMs MEPEIOBbIX MUPOBBIX M OTEYECTBEHHBIX MENaroroB, 3(QGeKTHBHbIE
METO/(bI OOYYCHUs C TOYKH 3pEHHS] KOHIICHTPALMH BHUMAHUS yYaIlUXCsl, (POPMUPOBAHHS HABBIKOB
pelueHus 3a/1aq;

4. CucteMaru3upyeT ypoBeHb B3aMMOJCHCTBHS yYHTEIS M ydYalluXcs B IIpolecce OOydeHHs Ipu
PCIICHNH 3a1a4 Pa3IHYHOTO YPOBHS;

5. OreHuBaeT MIKOJBHBIN Kypc (PU3MKH C YUYETOM BO3PACTHBIX OCOOCHHOCTEH M MHTEIUICKTyaJIbHbIX
CHOCOOHOCTE! yJaIluXcsl, IPUHUMAET PEIICHHS O BEIOOPE MEPEIOBBIX METOANYECKUX TEXHOJIOTHI,
HCHOJIb3Ys OCHOBHBIC 3aKOHBI M METOIBI PELICHUS 3aad, a TAKkKe COOCTBEHHOE IIearormdeckoe
MacTepcTBO.

ON-3,9,12
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Technique of the school
experiment

Methods of
mathematical
physics

STEAM physics

The purpose of the discipline: formation of the ability to analyze pedagogical experience;
consolidation and presentation of the ability to correctly apply methodological approaches, ideas,
methods, techniques when conducting classes and writing summaries in pedagogical practice.

Brief description of the discipline: The course introduces students to the methods of planning,
conducting and analyzing physical experiments. Covers the selection of equipment, measuring
instruments, safety. Students master the skills of setting up experimental installations, data processing.
Raises questions of accuracy, errors, interpretation of results. Develops the ability to systematize
experimental research.

Expected results of training in the discipline:

1. Uses methods for processing experimental and measurement results, establishes relationships
between physical quantities;

2. Demonstrates creativity in solving physics, olympiad, and experimental problems;

3. Analyzes research by leading international and domestic educators, as well as effective teaching
methods in terms of student concentration and the development of problem-solving skills;

4. Systematizes the level of teacher-student interaction during the learning process when solving
problems at various levels;

5. Evaluates the school physics curriculum, taking into account the age characteristics and intellectual
abilities of students, and makes decisions on the selection of advanced teaching technologies, using
fundamental laws and methods for solving problems, as well as their own teaching skills.
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3eprreyiep, JaMy JKoHE
HMHHOBALHSIAP

OKBITY/IBI
HKOCIApiay — JKOHe
nepbec OKbITY
OKpITY 271icTepi MEH
TEXHOJIOTHSIIAPhI
baranay JKOHE
JaMBITY

Tlonnin makcarbl: Koram MeH OiniM Oepy KEHICTIriHAe JKypill jKaTKaH e3repicTep jKarmailbiHaa
OKBITY/IbIH 3aMaHayH dICTepi MCH TEXHOJIOTHSIAPbIH KYPacThIPY.

IIonuiH KbICKama cumaTTamMachl: MakcaTel: KOFaMJIarbl jkoHe OiTiM Oepy opTachIHIArbl OOJIBII
JKaTKaH e3repicTep KOHTEKCTIHAE OKBITYABIH HHHOBAIVUIBIK TOCUIIEPI MEH TEXHOJOTHSUIAapBIH
a3ipiey, *KaHapTy KOHE KOJJaHy KaOlIeTTepiH 3epTTeyre »oHe AaMbITyFa OarbITTaJIFaH Oiay/pl
Kanemractelpy. CTyIeHTTep: 3epTTeyre HeTi3elreH TocUIep apKbUIbI JKeKe OKBITY JaFAbLIApBIH
JIaMbITa aynajgsl OarmapiiaMaiblK JkacaKTaMaHBl d3ipliey YIIIH IepeKTeplli sKHHAy JKoHe IaifaiaHy
Ke3iH/le ChIHM OJay/bl KOJIlaHa anajbl FHUIBIMH 3€pTTeyJepre KaTbica alaibl jKoHE / Hemece
YHUBEPCHTETTEp MEH MY/UIEN TapanTap apachlHIAarbl BIHTBIMAKTACTBIKTEI aMBITa allafbl op TYpIi
Gaifmanbic (opMamapblH KOJIaHa OTHIPHIN, ©3iHIH 3epTTey KBI3METIH KyKaTTai anaibl jKoHe
HOTIDKENIEPiH YChIHA alafbl.

IIon GoiibIHIIA KYTiJIETiH OKY HOTHIKeIepi :

1.OKpITyaFpl MHHOBALMSUIBIK TOCUIAEP MEH TEXHOJOTHSUIAPIBIH MOHIH JKOHE OJNapAbIH OimiM Oepy
JKYHeciH/eri pesIiH TyciHaipesi.

2.Koram MeH 6iiM Gepy opTackIHIAFbI ©3repicTepre coiikec OKBITYIBIH 3aMaHayH dJIiCTepiH Tauxai
anajpl.

3.3epTTeyre Heri3AeNreH OKbITY TCUIIEPIH KOJJaHa OTBIPHII JKeKe OKY JaFAbUIapbIH JaMBITA aJla/ibl.
4.barmapnaMaiblk JkacakTaMa o3ipiey JKOHE JepeKTepAi NaiijanaHy OapbIChIHAA CHIHH JKOHE
[IBIFAPMAIIBUIBIK OMIIAYTBI KOJIJaHa alajbl.

5.FputbiMu 3epTTey sko0amaphlH XKOCHApIall, XKy3ere ackIpyFa KaTbica anajbl.

6.YHUBEpCUTET NEH MYIIENi TapanTap apachlHAAFbl BIHTBIMAKTACTHIKTEI OPHATY JKOHE JAMBITY
JaFbUTapbIH MEHTEepei.

7.3epTTey HOTHXKENEpiH OpPTYpJi KOMMYHHUKAIMSIBIK (opMarTapaa (kasbamia, aybi3iia, HUQPIIBIK)
YCBIHA aNajpl.

8.OKpITy yJepiciH/ie HHHOBALIMSHBI €HIi3y MEH JKeTiInipyre OarbITTalFaH KociOH oifiay MoJIeHHETiH
KaJIBIITACTBIPAIbL.

31 | IRI4217

I/ICCJ'ICI[OBaHHH, pasBuTHC
WA MHHOBAIA

[TnanupoBanue
00ydeHHs "
CaMOCTOATEIIEHOE
o0y4eHHe

MeToast u
TEXHOJIOTHH
00yueHHs

Ile.m> JAUCHHUILINHBI (I)OpMI/IpOBaHHC MBIINUICHHUS, OPUEHTUPOBAHHOI'O Ha UCCIICAOBAHUS U pa3BUTHE,
CITOCOOHOCTH paBpaGan,IBan,, OOHOBJISITH U TIPUMCHATh MHHOBAIIMOHHBIC IMOAXOAbI U TEXHOJIOTHUA
OﬁyquI/Iﬂ B KOHTCKCTC NPOUCXOAAIINX HU3MEHEHHIT B 00LIeCTBE U 06p330BaTeHLHOI>'I cpene.

KpaTKoe ONMUCaHUEe IUCHUIVIMHBI: CJIb: @opanOBaHne MBIIUICHUS, OPUEHTHPOBAHHOI'O Ha
HCCJICAOBAHUA U PAa3BUTHUC, CIIoCOOHOCTH p%paGaTbIBaTb, OOHOBIIATH U TIPAMCHATh NHHOBAIIMOHHBIC
noaxoapl M TEXHOJIOTHUH OﬁyquI/Iﬂ B KOHTEKCTE€ MIPOUCXOAALIUX HW3MEHEHUI B 0OIIeCTBE M
06paSOBaT€J'ILHOﬁ cpeac. CTyZlCHTBI MOTI'YT: pa3BHUBATh COOCTBCHHBIC HABBIKH npenoaaBaHusa C
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OI_IGHKa " pa3BUTHE

TTOMOUIBIO MOJXO/IOB, OCHOBAaHHBIX HA HCCIIEOBAHUSAX HPUMEHATh KPUTHYECKOE MBIILICHUE IPU
cOope U MCIONB30BAHMM JIAHHBIX Ui pa3paboTku I1O ¢ yyacTBOBaTh B HAYYHBIX HCCIIEIOBAHHUSIX
W/WIM Pa3BUBATh COTPYJHHYECTBO MEXKIY YHHBEPCHTETAMH M 3aHHTEPECOBAHHBIMH CTOPOHAMH *
JIOKyMEHTHPOBaTh COOCTBEHHYIO HCCJICIOBATEIBCKYIO ACATEIBHOCTh U MPEACTABIATh PE3yNbTaThl,
HCIIOJIb3YsI Pa3n4Hble (POPMBI KOMMYHHKAIIHH.

OzxnaaeMble pe3yibTaThl 00yUeHHsI 0 JUCIMILINHE

1. OOBsicHSIET CYyTh WHHOBAIIMOHHBIX MOAXOAOB M TEXHOJIOTHH B OOYyYCHUHM M MX POJb B CHCTEME
00pa3oBaHusI.

2. YMeeT aHAIM3UPOBATh COBPEMEHHBIE METO/ABI OOYyYCHHsS B COOTBETCTBUH C W3MEHEHUSIMH B
obmecTBe 1 00pa3oBaTeNIbLHOI cpefe.

3. VYMeeT pa3BUBaTh JIMYHBIC HABBIKM OOYYCHHMS, MCIOJIB3YS HAyYHO-HCCIEIOBATEIIbCKUE METOJIBI
00yueHusI.

4. YMeeT HCIIONB30BAaTh KPUTHYECKOE M TBOPUECKOE MBIIUICHHWE IIPU pa3paboTKe NpOrpaMMHOIO
obecriedeHys 1 paboTe ¢ JaAHHBIMH.

5. YMeer MIaHUPOBATh U YYACTBOBATh B PEATH3ALMH HAYYHO-HUCCIIEOBATEILCKUX IPOSKTOB.

6. TIpuoOpeTaeT HaBBIKM YCTAHOBJCHHUSI M Pa3BUTHS COTPYIHMYECTBA MEXIY YHHUBEPCHTETOM H
3aHHTEPECOBAHHBIMU CTOPOHAMHU.

7. YMeeT MpeACTaBIATH PE3yibTaThl HMCCIACAOBAHHN B PAa3NU4YHBIX (POpMAaTaX KOMMYHHKALHH
(IMCHMEHHOM, YCTHOM, IU(PPOBOIA).

8. @opmupyeT KyibTypy Npo(eCCHOHAIBHOTO MBIIUICHNS, HANpPaBICHHYI0 Ha BHEIPCHHE U
COBEPIICHCTBOBAHWE MHHOBALIMI B y4eOHBIN MPOLIECC.
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Research,

Development

and Innovation

Teaching Planning
and
Individualization of
Learning

Teaching Methods
and Technologies
Assessment and
Development

The purpose of the discipline: Formation of research- and development-oriented thinking, the ability
to develop, update and apply innovative approaches and learning technologies in the context of
ongoing changes in society and the educational environment.

Brief description of the discipline: Objective: formation of research- and development-oriented
thinking, the ability to develop, update and apply innovative approaches and learning technologies in
the context of ongoing changes in society and the educational environment. Students can: develop
their own teaching skills through research-based approaches, apply critical thinking when collecting
and using data for software development; participate in research and/or develop cooperation between
universities and stakeholders; document their own research activities and present results using various
forms of communication.

Expected results of training in the discipline (Pon):

1. Explains the essence of innovative approaches and technologies in teaching and their role in the
education system.

2. Is able to analyze modern teaching methods in accordance with changes in society and the
educational environment.

3. Is able to develop personal learning skills using research-based teaching methods.

4. Is able to use critical and creative thinking in software development and working with data.

5. Is able to plan and participate in the implementation of research projects.

6. Acquires skills in establishing and developing collaboration between the university and
stakeholders.

7. Is able to present research results in various communication formats (written, oral, digital).

8. Develops a culture of professional thinking aimed at introducing and improving innovations in the
educational process.
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GZN 4233

Fruteivu
Heri3aepi

3epTTeyNepaiy

®u3uKaHbl  OKBITY
amicreMeci

TTonHiH MaKcaThl: CTYACHTTEP/Ii aKaIEMHUSUIBIK )Ka3bUIBIMHBIH HET131r KaFruaanapbIMeH TaHBICTHIPY,
OIaFBIH  KOJIeMZIEri FBUIBIMM Jko0a JKyYMbIcTapipl (3cce, OasHaamMa »oHe T.0.) IKaHPIIBIK,
IPaMMATHKAIIBIK CTHIIBAIK, ITyHKTYalUSIBIK €PEKEIICIIKTEPIH eCKepe OTHIPBIIT aKaJIeMHUSUIBIK JKa3yFa
MarubIKTaHAbIpy. ChIHE OWIayAbl JaMbITa OTBIPBIN, 3P TYPJi FBUIBIMU )KOHE FHUIBIMU-aKIaPaTTBIK
JIEPEKKO3IEPMEH JKYMBIC XKacay *OJIIapbIH MEHrepTy. KypcThl OKBITY — akaJJeMUSIIBIK OpTaFa KaXeTTi
FBUIBIMU KO3KapacThl JKETIIAIDY.

Ilonnin KpicKama cunarramachl: «FbUIBIME 3epTTEyNepaiH Herismepi» MoHi Oomamak (u3uka
MyFaliMIepiHe FBUIBIMU 3€PTTey MPOLECIHIH TEOPHSUIIBIK KOHE MPAKTUKAIBIK aCTIEKTIIEPiH yHpeTe .
Kypc FpUIBIME QflicTEMEHi, 3epTTey JKOCHapliaybl, ACPEKTEp/i >KHMHAy MEH Taliay/bl, COHAaH-aK

ON-3,6,7,8
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¢u3nKa XOHE IeNaroruka CalachIHAAFbl 3epTTey HOTIDKENEpiH HMHTepIpeTalusiiay MEH YCBHIHY
JaFJbUIApEIH KaJIBIITAcThIpyFa OarbITTanFaH. IIoH CTyNeHTTep/iH CHIHM OMNaybIH XKOHE FHUIBIMU-
MeJaroruKajIblK MACeseNepi Mienry KabileTiH JaMbITa bl

IIon GoiibIHIIA KYTiETiH OKY HOTHIKeIepi :

1. JKasynmblH 3aHABUIBIKTApbIH TYCiHenl, jka30amia FBUIBIMH KapbIM-KaTbIHAC EPEKIICIiKTepiH
AHBIKTAN/IBI;

2. bimiMi MeH TYCIHITiH KociOH JeHrelne KoJaHa/bl, CalaHbIH ©3eKTi MOCENIeNIepiH MIemesl KoHe
MmiKipiH JoliekTeMenep apKbUIbI TYCIHAIpe;

3. CanaHbIH OKy-TXIpHOEIiK )KOHE KOCiOM MaceleNnepiH LIelly YIiH TEOPUSIIBIK XKOHE MPAKTUKAIIBIK
O1TiIMiH, FEUTBIMU-3EPTTEY ICTEPiH KOJIAHAMIbL.

4. OneyMeTTIK—3THKAIbIK JXOHE FBUIBIMH OOKaMIapAbl  €CeNKe aja OTHIPHIN, MaibIMIaymbl
KaJIBINTACTBIPY MaKCaThIH/a aKapaTTapbl )KUHAKTANIbI )KOHE HHTEPIIPETALNSIIAIbI:

5. bonamakra canaHbl ©3iriHEH MEHTepYyHi JKaIFacThIpyFa KaKeTTi NarablIapblH KaJbITACTHIpA
OTBIPBII, OUTIMIH JaMBITA/IbI;

6. AxaJeMusUIBIK afalJblK MOJCHUETIH YCTaHa OTBIPBIN, MOTIHIC FBHUIBIMH-CapalTaMaiblK Oara
Oepei.
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OCHOBBI Hay4HBIX
HCCIIEI0BAHMI

Meroauka
NIpenoaBaHus
¢bm3uKn

Hens maucuummubl: O3HAKOMHTH CTYICHTOB C INPUHIHMIIAMH OCHOB aKaJEMHYECKOIO IHChMa,
[OTPEHUPOBATh AKAJEMHUYECKOE IIMCBMO C YYETOM JKAHPOBBIX, TI'PAMMATHYECKHX CTHIICBBIX,
ITyHKTYaIlIOHHBIX OCOOCHHOCTEH Hay4YHO-HMCCIENOBaTeIbCKHX pPaboT MalbIX pa3sMepoB (3cce,
JOKJIAJbI U T.1L.).

Kparkoe onucanue aucuMiuiMHbl: JlucummimHa "OCHOBBI Hay4HBIX HCClENOBaHUi" oOydaet
Oynymux ydmTesNed (HU3UKH TEOPeTHYECKMM M HPAKTHYECKHM AacleKTaM IIpolecca HaydHOTO
nccienoBanms. Kype HanpasieH Ha popMHpOBaHUE HaBHIKOB HayYHON METOIOJNIOTUH, ITAHUPOBAHUS
HCCIIeI0BaHMi, cOOpa U aHalu3a JaHHBIX, a TAKXKE HHTEPNPETAlMH U NPEACTABICHUS PE3yIbTaToB
HCCIIeIOBaHUI B 001acTH (pU3MKU U IENArorvky. J[MCIUIUINHA pa3BHBaeT KPUTHIECKOE MBIIUICHIE
CTY/ICHTOB ¥ yMEHHE PeIlaTh HayYHO-IIeJarOTHIECKHE POOIEMBIL.

OzkuaeMble pe3yJibTaThl 00y4eHus! 0 JHCUMILIHHE :

1. IloHMMaeT 3aKOHOMEPHOCTH ITHChMa, OTIPENeNsieT 0COOEHHOCTH ITIHCHbMEHHOTO HAyIHOTO OOIICHNS;
2. Vcnions3yeT 3HaHMS U TIOHHIMaHHE Ha MPO(eCCHOHATIEHOM YPOBHE, pellaeT aKTyalbHbIe POOIeMBbI
OTpaciii 1 00BICHSIET CBOC MHEHHE C MTOMOIIBIO [IUTAT;

3.MCIONB3yeT TEOPETHYECKHEe M MPAKTHIECKHEe 3HAHMS, HAayJIHO-HCCIIENOBATEILCKAE METOIBI UL
peIIeHusl yIeOHO-IIPaKTHIECKHUX M NPOo(eCCHOHAIBHBIX 3a1ad OTPaciIu.

4. O6oOmaer 1 UHTEPIpeTHPYeT HHODOPMAIMIO C ILENbI0 (OPMHUPOBAHHS CYXKICHUI C yd4eTOM
COILHAIIBHO —3THYECKHUX U HAYYHBIX IIPOTHO30B:

5. PasBuBaer 3HaHMs, (HOPMHUPYS HaBBIKH, HEOOXOAMMBIC Ui MPOJOJDKEHHS CaMOCTOSTEIFHOTO
OCBOCHHS OTPACIIH B OyyIeMm;

6.1IPOBOJIUT HAYYHO-IKCHEPTHYIO OLEHKY TEKCTa, IPHACPKUBAsCh KYJIBTYphl aKaJeMHYECKOM
YECTHOCTH.
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Fundamentals of scientific
research

Methods of teaching
physics

The purpose of the discipline: to familiarize students with the basic principles of academic writing,
to practice academic writing, taking into account the genre, grammatical stylistic, punctuation features
of small-scale scientific project works (essays, reports, etc.). Master the ways of working with various
scientific and scientific-informational sources, developing critical thinking. Teaching the course is to
improve the scientific approach necessary for the academic environment.

Brief description of the discipline: the discipline "fundamentals of scientific research" teaches future
physics teachers the theoretical and practical aspects of the scientific research process. The course is
aimed at the formation of scientific methodology, research planning, data collection and analysis, as
well as skills in interpreting and presenting research results in the field of physics and pedagogy. The
discipline develops students ' critical thinking and the ability to solve scientific and pedagogical
problems.

Expected results of training in the discipline (Pon):

1. understands the laws of writing, determines the features of written scientific communication;

2. apply knowledge and understanding at a professional level, solve current problems in the industry
and explain their opinion through arguments;
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3.applies theoretical and practical knowledge, research methods to solve educational, practical and
professional problems of the industry.

4. collects and interprets information for the purpose of forming judgments, taking into account socio
—ethical and scientific assumptions:

5. develops knowledge, forming the skills necessary to continue mastering the industry independently
in the future;

6.gives a scientific and expert assessment of the text, adhering to the culture of academic integrity.

Physics of the atom
and atomic nucleus

33 | FEShP2 OusuKanelk  ecentepmi Onexrtp HKOHE IIoHHiH MaKcaThl: CTYICHTTEpAiH IMENarordka, MCUXOJOrHs, (GH3UKAHBI OKBITY djicTeMeci
4235 LIbIFapy MPAKTUKYMBbI 2 MarHeTusM, KypCTapblH/a, JKalmbl (DU3UKAHBIH MPAKTHKAJbIK Ca0aKTapblHOa (U3MKa eCcenTepiH MIbIFapyibl
Onrrka, ATOM XKoHE YHpeTy >KoIbIHAA anFaH OiniMi MeH KaOiIeTiH KOPBITBIH/bLIAY, TOIBIKTHIPY;
aTtoM SIIPOCHI ITonniH KpIcKama cunarramachl: [IoH 37IeKTp XoHE MarHeTH3M, ONTHKA, KBAHTTHIK (DU3HKA, aTOM
(uzuKace KOHE AP0 (DH3MKACHI, apHAWBI CAIBICTBIPMAJBLIBIK TEOPHACHL OeliMAepiHE KaThICThI CaHIBIK,
canayblK, rpaduUKanblK JKOHE IKCIEPUMEHTTIK-aHAIUTUKAIBIK eCeNnTepAi MIemryre OarbITTajFaH.
CryneHTTep (H3UKANBIK 3aHAApABI KOJIAHBII, €Cell LIBIFapy, rpaduK TYPFEI3Y XKOHE HOTWKeIepAi
Tas/ay AaFIbUIAPBIH JAMBITA/IbI.
I1on OoiibIHIIA KYTiNeTiH OKY HOTHIKeJIepi :
1.OKCriepuUMeHTTep ~ MEH  ©jIiey  HOTIKENepiH  oHzaey,  (opMynanapblH,  3aHIapAbIH
TY’KbIPbIM/IaMaJlapbl MCH MAaTEMATHKAIIBIK OPHEKTEPIH €CTE CaKTaHIbI;
2. Ou3MKaIBIK 3aH1ap, KyObUIbicTap OOWBIHIIA OUTIMICPiH, TYCIHIKTEpiH TAOUFAT IIEH TeXHUKA/IaFbl
KYOBLIBICTAp/IbL, IPOLIECTEPIi TYCIHAIpYAEC KopceTei;
3.Benrini 3angap MeH GopMynagapra ecenTep LIbIFapaibl;
4.Ilpouectepin rpaUTKEPiH cayaipl XKOHE TalJalIbl;
5.Op Typii AeHreiaeri TarncspManapIbl menryse, oitiM oepyneri MyFaiiM MeH OKyIIBUIap/bIH 03apa
KapbIM-KaTbIHAC JICHIeHiH XKyHeneii;
6.OKymbnIapABlH, 3€ifiHiH IIOFBIPIAHABIPYFa, €cell IIbIFapy MamlbIKTapblH 3eplerieyre KaThICTBI
ONEMIIK, OTBIHABIK O3BIK TOKIpHOENi MemarortapiblH 3epTTeylepiH, THIMAI OKBITY KOJJIAPBIH
Oarajaiipl;
33 | PRFZ24235 | IlpakTHKyM IO pELICHUIO ONeKTpUYECTBO U Hean aucoumInHBL: 0000IMTh, JOTONHATS 3HAHUS W YMEHHUs, MPHOOPETCHHBIE CTYICHTAMH Ha
¢usnyeckux 3ama4 2 MarHeTusm Kypcax MeIarorvKy, MCHXOIOTHH, METOAUKU MpEerofaBaHus (HU3HKH, MPAKTHIECKUX 3aHATHAX MO
Onruka oOuieit husmke Ha MyTH 00yUSHHUS PELICHHIO 3a/1a4 (DUBHUKH;
®usnka aroma n Kpartkoe onmucanue AHCHMIUIMHBL J[MCIMIUIMHA OXBaTBIBACT pEHICHHE KOJIMYCCTBEHHBIX,
ATOMHOTO spa Ka4eCTBEHHBIX, TpPapUUeCKUX M IKCHEPHMEHTAIbHO-aHAJIUTHYECKUX 3aJad [0  paszieliaM:
9NEKTPUYECTBO M MarHeTH3M, ONTHKA, KBAHTOBAsI, aTOMHasl U siiepHast (U3MKa, CIIenHaIbHast TCOPUst
OTHOCHTENBHOCTH. CTYIEHTHl pa3BUBAIOT HABBIKM INPUMEHEHUS (PU3MYECKUX 3aKOHOB, aHAJN3a
PE3yABTaTOB, MOCTPOCHHUS IPAUKOB U OOBSICHEHUS (PU3NUECKUX SBICHUI.
OzkuaeMble pe3yJibTaThl 00y4eHus! 0 JHCHMILIHHE :
1.06paboTka pe3y/nbTaToOB 3KCHEPHMEHTOB W W3MEPEHWi, 3arloMHHaHHWE (OpPMYI, TOHATHH U
MaTeMaTHYeCKHX BBIPAKEHNH 3aKOHOB;
2.JIeMOHCTpHpPYeT 3HaHHs, HPEACTAaBICHHUS O (DH3MYECKUX 3aKOHAX, SIBICHHUSX B HHTEPNpETAIIUH
SIBJICHUH, IPOIIECCOB B IPHPOJE 1 TEXHUKE;
3. Pemaer 3a1a4u Ha M3BECTHBIE 3aKOHBI M (QOPMYIIBI;
4. Pucyet n aHanu3upyeT rpaduTepbl MpOLECCOB;
5.CHucTeMaTH3HPyeT YPOBCHb B3aUMOACHCTBHUS YUUTEIS M YUAIUXCSl B 0OPa30BaHUU NP PEIICHHU
3a/1a4 Pa3IMYHOTO YPOBHS;
6.011eHUBAET MCCIIEIOBAHUS BEAYIIMX MHPOBBIX, OTCYECTBEHHBIX MENAaroros, 3(QEKTHBHBIC MyTH
oOy4eHHs, Kacalolluecs KOHIEHTPAlMH BHUMAHUS YYaIIUXCs, M3yYEHHS HABBIKOB COCTABIICHHS
OTYETOB;
33 | WSPP2 4235 | Workshop on solving Electricity and The purpose of the discipline: to summarize and supplement the knowledge and abilities of students
physical problems 2 magnetism in the course of pedagogy, psychology, methods of teaching physics, in practical classes of physics in
Optics general, to teach solving physics problems;

Brief description of the discipline: The course focuses on solving quantitative, qualitative, graphical,
and experimental-analytical problems in electricity and magnetism, optics, quantum physics, atomic
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and nuclear physics, and special relativity. Students enhance their problem-solving skills, apply
physical laws, analyze results, and interpret phenomena through diverse types of physics problems.
Expected results of training in the discipline (Pon):

1.Processing the results of experiments and measurements, remembering formulas, concepts and
mathematical expressions of laws;

2.Demonstrates knowledge, understanding of physical laws, phenomena in the interpretation of
phenomena, processes in nature and technology;

3.Computes certain laws and formulas;

4.Draws and analyzes the graphitker of processes;

5.Systematize the level of interaction between teachers and students in education, solving tasks of
various levels;

6.Evaluate the research of the world's leading experienced teachers, effective ways of learning in
relation to the study of students ' concentration, problem-solving skills;
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Teopusiblk puzuka-2

Teopusinblk  puzmKa
1

Ilonnin MakcaTel: MUKpooNeM »OHE MAaKPOCKOMMSUIBIK JKyHenep (U3MKACHIHBIH  KaJIIbl
YFBIMIAPbIMEH, KACHETTEPiH 3ePTTEHTIH TOCUIIEp MEH HEri3ri 3aHJapbIHBIH TEOPUSUIBIK HeTi3IepiMeH,
OJIap/IbIH TIPaKTHKAIBIK MaHBI3BIMEH TAHBICTBIPY JKOHE OHBI HAKTBI €CENTEpIi MICHryje KoJIaHy
JIaFABICEIH KaJbIITACTBIPY.

Ionuin KpIcKama cunarramachbl: Kypc 6apbicsiiia 6oamak MyFatimMaep 9KCIepUuMeHTaIbI TYPIe
OaliKalaTelH KBAHTTHIK JKOHE CTATUCTHMKANBIK KYOBUIBICTAp 3aHAAPHIHBIH — MaTeMAaTHKaJIbIK
TYXKBIpBIMJIAaMachl Typaisl Oineni. Onap coHmaif-ak TeOpHsUIBIK (H3MKa Typaisl OipTyTac FHUIBIM
perinze Gineni, OHBIH ilIKi GaiflaHBICTAPl AHAIMTHKANBIK €CENTeyIep HEeMece CaHIBIK ecernTeyiep
MKOHE DKCIIEPUMEHTTIK JIEPEKTEPMEH CallbICTBIPY apKbUIbl aHBIKTanajel. bomamak Mmyramimuaep
3epTTEyAIH aThl OaFbIThl OOMBIHINA HETi3Ti (PM3HKAIBIK 3aHAAp/IbIH CHITATTaMaChIH 3epTTeiii.

TIoH GoiibIHIIA KYTiJIETIH OKY HITHIKeJIepi :

1. KBaHTTBIK MeXaHWKa MEH CTaTHCTHKATBIK (PU3MKA KypCBHIHBIH TE€OPHSUIBIK HETi3iH CHITAaTTalTBIH
HETi3Ti YFBIMJIapABIH JKoHE TYCIHIKTep/IiH (PM3MKaIbIK MaFbIHA-ChIH TEPEH TYCIHEI.

2.KBaHTTBIK MEXaHHKa JKOHE CTATHCTUKAIBIK (DM3MKa KYPCHIHIA KapacThIPHUIATBIH KYOBUIBICTAP/IBI
CHIATTANTBIH QU3NKAIBIK 3aHJIap KOHIHAETI MaTepranap/pl o3 OeTiHIIe )KUHAKTaK alajbl.
3.TeopusutbIK (pu3smka 2 Kypchl OOBIHIIIA HTEpPreH TEOPHSUIBIK OilliMzIepi HeTi3iH/e KapacThIPhIIATHIH
KYOBIIBICTAP/BIH HETi3T1 3XaHAapbiH MabIMAAY SicTepiH Oinesi.

4. TeopusnslK $u3nKa 2 Kypchl OOHMBIHIIA MTEpreH TEOPHSUIBIK OLNIMIH HAKTBHI €CeNTepi IIemyTe
KOJIIaHy/ja aJIIBIHFEI OemiMepe YHpeHIeH oJlic-TociiepMeH calbICTRIpPMAaNIbl TAIIAY HKacail ajasl.
5. MuxkpoObenmiekrep (GU3MKACEI MEH CTATHCTHKAIBIK (DH3UKAchl OOMbIHIIA KapacTHIPBLIATHIH
KYOBUIBICTap/IBIH HETi3ri MoceleNnepiH menryae DUQpPIbIK pecypeTapabl HAKTHl ecenTepi MIenyae
KOJIJIaHa aJIajibl.

6. KBaHTTBIK MEXaHUKA KOHE CTATHCTHKAIBIK (PU3MKa KypChIHAA KapacThIPBUIATHIH KYyOBUIBICTapFa
GailaHbICTHI ecenTep i MenTyaiH TYpii Tociiiepin Oaranaii amapl.
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Teopernueckas pusnka-2

Teoperuueckast
¢usmka-1

Lenb DTUCHMIUIMHBI: 3HAKOMCTBO C OOMIMMH MOHATHSAMH W TPUHIUNAMH (GH3UKH MHKPOMHUPA.
(yHIaMeHTaTbHBIC IPUHIIUITBI €PMOIMHAMUKH H OCHOBHBIC CTATHCTHYECKUE 3aKOHOMEPHOCTH

W M3YyYHTh HX IPHMEHEHHE JUISI OIHMCAaHUsS CBOWCTB MAaKpPOCKONHMYECKHX pABHOBECHBIX U
HEPaBHOBECHBIX CHCTEM.

Kparkoe omucanue mpeaMeTra: B XOle Kypca Oyaylue YYuTeNlsl Y3HAIOT O MaTeMaTHYeCKOi
KOHIICTIIIMH 3aKOHOB KBAaHTOBBIX U CTATHCTHYECKUX SIBIICHUH, HAOFOaeMBIX SKCIIepUMEHTAIBHO. OHM
TaKOKe 3HAIOT TEOPETUUECKYIO (PH3UKY KaK €IUHYIO HayKy, BHyTPEHHHUE CBSI3U KOTOPOU ONPEIEIIIIOTCS
AHAJTUTHYECKAMHU PACUETAMH WITH YHUCIICHHBIMU PACYETAMH U CPABHEHHUSMHU C IKCIIEPUMEHTAIBHBIMU
JaHHBIMH. Bymymine yuuTess n3ydar ONHMCaHHE OCHOBHBIX (PM3NUECKUX 3aKOHOB B IECTH 00IACTIX
HCCIICIOBAHUM.

O:xuaeMble pe3ybTaThbl 00y4eHHUs 10 AUCHMILIMHE:

1. I'myboko moHHMMaeT (M3NYECKUH CMBICI OCHOBHBIX MOHATHH M KOHLECILMH, ONHCHIBAIOIINX
TEOPETHIECKHE OCHOBBI Kypca KBAHTOBOW MEXaHUKH M CTATHCTUYECKOM (DH3UKH.

2. MoXeT caMOCTOSITEIbHO COCTaBUTh MaTepuall 1o (HU3MIeCKUM 3aKOHaM, OMUCHIBAIOIIMM SIBJICHHS,
paccMaTpHBacMbIC B KypCce KBAHTOBOM MEXaHHMKH M CTATHCTHYECKOM (HDHM3HKH.
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3. Brnageet MeTogamMu pacCyskIeHHs 00 OCHOBHBIX SIBICHHSX PACCMaTPUBACMBIX SBICHHIL, ONHPAsCh
Ha TEOpPETHYEeCKUE 3HAHMUS, TIOIydeHHbIe B Kypce « TeopeTnueckast puzuxa 2».

4. Moxer npoBECTH CPAaBHUTEIbHBIA aHAINW3 TEOPETUUECKMX 3HAHHM, MOJy4EHHbIX B Kypce
«Teopetnueckast pu3nKa 2y, IUIs PelIeHHs pealbHbIX 3a/[ad ¢ METOJaMH H ITOAXO0AaMH, H3yIeHHBIMU
B IPEABLIYIINX pa3eax.

5. MoxeT HCnonbp30BaTh U(PPOBBIE PECYPCHI IS PELICHHS PEAbHBIX 3a/1a4 IIPH PEIICHUH OCHOBHBIX
SIBJICHUH, pacCMaTPHUBaeMBbIX B Kypce (PM3UKH MUKPOYACTHUII I CTAaTHCTHICCKOH (DH3UKH.

6. MoxeT OIEHHTb pa3IWYHbIe METOAbl peIIeHHs 3ajad, CBA3aHHBIX C  SBICHUAMH,
paccMarpuBaeMbIMU B Kypce «KBaHTOBasi MEXaHHMKA M CTaTHCTHYECKAst (PU3MKAY.
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Theoretical Physics-2

Theoretical Physics-
1

The purpose of the discipline: to get acquainted with the general concepts and principles of the
physics of the microcosm. basic principles of hermodynamics and basic statistical laws and to study
their application to the description of the properties of macroscopic equilibrium and Nonequilibrium
systems.

Brief description of the discipline: During the course, future teachers will learn about the
mathematical formulation of the laws of quantum and statistical phenomena observed experimentally.
They will also learn about theoretical physics as a unified science, the internal connections of which
are established through analytical calculations or numerical calculations and comparison with
experimental data. Future teachers study descriptions of fundamental physical laws in six areas of
study

Expected results of training in the discipline:

1. Deeply understands the physical meaning of the fundamental concepts and ideas describing the
theoretical foundations of the quantum mechanics and statistical physics courses.

2. Can independently compile material on the physical laws describing the phenomena discussed in
the quantum mechanics and statistical physics courses.

3. Has mastered methods of reasoning about the fundamental phenomena under consideration, drawing
on the theoretical knowledge acquired in the course "Theoretical Physics 2."

4. Can conduct a comparative analysis of the theoretical knowledge acquired in the course "Theoretical
Physics 2" to solve real-world problems with the methods and approaches studied in the previous
sections.

5. Can use digital resources to solve real-world problems when solving the fundamental phenomena
discussed in the course "Particle Physics" and "Statistical Physics."

6. Can evaluate various methods for solving problems related to the phenomena discussed in the course
"Quantum Mechanics and Statistical Physics."
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OneKkTpoHuKa

OnexTp JKOHE
MarHeTusm

IloHHiH MaKcaThl: SJICKTPOHUKAHBIH HETi3ri YFBIMIApBIH, 3JIEMEHTTEpI MEH KYPbUIFBUIAPBIHBIH
JKYMBIC ICTEy NPHHIMOTEPIH MEHIepTy, OJapibl KOJJaHa OTHIPBIT KapamaifbiM jkoHe Kypaemi
9MEKTPOH/IBIK CXeMaap/bl Taagay KoHE KYpacThIpyFa yHpeTy.

Ilonnin KpicKama cunarramackl: Kypc OapbickiHga Oonamiak MyFamiMzep 3JEKTPOHJBIK
3JIEMEHTTEP/IiH )KYMBIC iCTEYiHIH (PU3HKAJIBIK HET131epi, SNEKTPOHIBIK KYPBUIFbLIAP/IBIH )KYMBIC iCTEY
MPHHIUITEP], aHAIOT THIK JKoHE IU(PIIBIK JMEKTPOHNKA MEH MHKPOAIEKTPOHUKAHBIH CXeMaJlapbl MCH
(yHKIMOHANABIK ONOKTAphl Typaibl TEOPMSUIBIK OinmimMaepiH nambiTajgsl. Omap 3IeKTPOHIBI
KYPBUIFBUIAP/BIH CHIIATTAMANAPBIH ECENTEeY JKOHE 3epTTey YIIH (DH3MKANBIK OSKCIEPHMEHTTE
MPAKTUKANIBIK JAFbLIAP/IbI HIEpPEi.

TIon GoiibIHIIA KYTiJIETiH OKY HOTHIKeIepi:

1. DieKTpOHMKAHBIH HETi3ri YFBIMAAPBIH, 3aHIBUIBIKTAPBIH JKOHE SIEMEHTTEpPiHIH KBI3METiH
TYCIHAIpE ajajpl.

2. DIeKTPOH/BIK KOMIOHEHTTEp/iH CHIATTaMalapblH TAJIAll, OJapIbIH JKYMBIC NPHHIHITEPIH
ToXKiproe Ky3iHAe KOJJaHa ajajbl.

3. KapanaiibiM 9IEKTPOH/IBIK CXeManap/bl KyYPacTHIPHII, OJap/IbIH KYMBICHIH Tajlaaii anaisl.

4. AHaNOTTBIK JKOHE LMQPIBIK SIEKTPOHIBIK KYPBUIFBUIAP/BIH aibIPMAIIbIIBIKTAPhIH  KOHE
KOJIIaHBUIY CaJlalapblH aXKbIpaTa anajipl.

5. DNeKTPOHABIK OJIIey KYpalfapblH AYPHIC KOJIAHBIIL, TOKIPHOCIIK KYMBICTAp JKYpPri3e aaajsl.
6. DnekTpOHMKaHBl KYHAGNIKTI eMiple, TeXHHKana, OuriM Oepyae »oHE KociOM KbI3METiHze
THIMJIi KOJIJIaHa aJIajibl.
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ONeKTpoHHKa

SHCKTPI/I‘ICCTBO n
Maro€Tu3m

Hens qucuuMnanHbl: 1I3y4nTh OCHOBHBIC IOHATHUS 3IEKTPOHUKH, IPHHIUIBI PA0OTHI YJIEMEHTOB U
YCTpOICTB, HAYIUTHCS AHATM3UPOBATH U MIPOSKTHPOBATH MIPOCTHIE U CIIOKHBIE MICKTPOHHBIE CXEMEI C
HX UCHOJIb30BaHUEM.

Kpatkoe onmucanue JUCHHIUIMHBI: B xozme kypca Oymymue ydurens pa3BHBAalOT TEOPETHUECKHUE
3HaHUSI O (HM3MYECKUX OCHOBaX (YHKIMOHHPOBAHUS DJICKTPOHHBIX DJIEMEHTOB, HPHHIUIIAX
(yHKLIHOHMPOBAHUS SJIEKTPOHHBIX YCTPOHCTB, CXeMaX M (hyHKIMOHAIBHBIX OJIOKAaX aHAJIOTOBOW M
mu(poBON JNEKTPOHHKHA M MHUKPOAIIEKTPOHUKH. OHH NPHOOPETAalOT IPAKTHYECKHe HABHIKK B
(hHU3nYeCcKOM SKCTICPHMEHTE JUISL pacueTa U H3YUCHUsI XapaKTePUCTHK JIEKTPOHHBIX YCTPOUCTB.
O:kupaeMble pe3yJIbTaThl 00y4eHHs 0 THCIHILTHHE:

1. YMeHne 0OBSCHATD OCHOBHEIE IOHSATHS, 3aKOHBI U (DYHKIIHN JIEKTPOHUKH.

2. YMeHHe aHAIM3UPOBaTh XapaKTePUCTHKH HIEKTPOHHBIX KOMIOHEHTOB U IIPHMEHSTh IPHHIUIIBI KX
paboThI Ha NMPAKTHKE.

3. YMeHune npoeKTHPOBaTh NPOCTHIE MIEKTPOHHBIE CXEMBI M aHAIU3UPOBATh UX PadoTy.

4. YMeHne pa3innyaTh aHAJIOTOBBIC H IU(POBBIE MIEKTPOHHBIC YCTPOHCTBA M OHUMATh HX 00JIacTH
MIPHMEHEHUSL.

5. VYMeHHE NpaBHIBHO WCIOJIb30BaTh JJIEKTPOHHBIE H3MEpPHUTENbHBIE NPUOOPEI M IIPOBOAUTH
9KCHEePUMEHTAIBHYIO PadoTy.

6. Ymenue 3¢ (eKTHBHO HCIOIb30BaTh dIEKTPOHUKY B MOBCEAHEBHOM JKH3HH, TEXHHKE, 00pa30BaHHU
1 Ipo()eCCHOHAIIBHO AESITEeNLHOCTH.

35 | Elect 4239

Electronics

Electricity and
magnetism

The purpose of the discipline: Learn the basic concepts of electronics, the operating principles of
elements and devices, learn to analyze and design simple and complex electronic circuits using them.
Brief description of the discipline: During the course, future teachers develop theoretical knowledge
about the physical foundations of the functioning of electronic elements, the principles of operation of
electronic devices, circuits and functional units of analog and digital electronics and microelectronics.
They acquire practical skills in a physical experiment to calculate and study the characteristics of
electronic devices.

Expected results of training in the discipline (Pon):

1. Ability to explain the basic concepts, laws and functions of electronics.

2. Ability to analyze the characteristics of electronic components and apply their operating principles
in practice.

3. Ability to design simple electronic circuits and analyze their operation.

4. Ability to distinguish between analog and digital electronic devices and understand their areas of
application.

5. Ability to correctly use electronic measuring instruments and conduct experimental work.

6. Ability to effectively use electronics in everyday life, technology, education and professional
activities.

36 | RadN 4239

PannosnexrpoHuka
Herizzaepi

OnexTp JKOHE
MarHeTusm

IlonniH MaKcaThl: OpTYpii 3JIEKTPOHABIK KOHIBIPFBUIAPABI HETi3re ana OTBIPHII, CHIHAIAp/IbI
OHIIpY, TacMaiiay, OHJICYICH OTKI3y JKOHE TypJeHaipyre OaiaHbICTBl ipreni (QU3HKaIBIK
3aHIBUIBIKTAP/IbI OKBII YHPEHY

IlonniH KbICKama cunatramacbl:  [[0OH pajHO3JICKTPOHMKAHBIH HETi3ri YFBIMIapsl MeH
9JIEMEHTTEPIH, IEKTP CUTHAIIAPBIH TYPICHIIPY, KYIISHTY, reHepalisiay MPUHIMIITEPiH KaMTHIBI.
CTymeHTTep paauOTEeXHHUKANBIK KYPBUIFBUIAPABIH OJKYMBIC iCT€y TNPUHLIUOTEPIH MEHrepi,
[PAKTUKAJIBIK ECenTeylep MeH MOJEIb/ey JarblIapblH JaMbITa[bl. PaanossieKTpOHHKaHBIH
TEXHHKa/IaFbl KOJIAHbLTY caliajiapbl KapacThIPbUIAIbL.

TIon GoiibIHIIA KYTIJIETIH OKY HITHIKeJIepi:

1. DieKTpOHABIK KYPBUFBUIAPIBIH KYpPBULY, JKYMBIC iCT€y NPHHIMOTEPI JKOHE OJapIblH
Ti30ekTepinzeri (GU3MKaNbIK KyObUIbICTAD MEH 3aHJIBUIBIKTAp Typalibl TOJBIK TYCIHIK iy, 3epTTey
ozicTepiH Oineni.

2. PajgnoTexHUKaNBIK Ti30€Tep MEH CHUTHAJIAP/BI, QHAJIOTTHl MUKPO 3JIEKTPOHUKA JKOHE HMMITYIbCTIK
KYPBUIFbUIAP MEH MHKPO3JICTKPOHHUKA, 3CKTPOHUKAHBIH JaMy MEPCIeKTHBANAPBIH TYCIHEI].

3. PagnoGaiinansIcThl KapamnaibiM xKoHE (YHKIMOHAI CXeMaIapbIHBIH XKYMBIC iCTEy MPUHLHUIITEPIiH,
AHAJIOTTHI-UMPPIIbI TYPJICHTIIITEPIiH KYMBIC iCTEY MPUHIMOTEPIiH KOJIAaHAIbI.
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4. PammoGemmexTepii JKMHAKTAI, PaJHOTEXHMKAJIBIK Ti30SKTepHi KypacThIpyFa , IHOX MKOHE
TPaH3UCTOPABIH BOJIBT-aMIEPIiK CUTIATTaMalapAbl Tl Aai bl

5. PaguosneKkTpOHHMKAaHBIH [JaMybl OHBIH KeJIeIleri OJJIEeKTPOHHKAMEH Tikesieidl OaillaHbICThI
JKMHAKTaNUbI.

6. PaanosnekTpoHMKaHBIH Ka3ipri epici MeH OonamarbH OaranaibL.

ocepnepi kainbel akmapar Oepeni. HaHOTEXHONOTHSHBIH HETI3ri 9micTepi, HaHOMAaTepHANIAPIbI
(UBHKATBIK-XUMHSIIBIK 3€PTTEY OMAICTEPiHIH TEOPHSUIBIK HEri3[epi, ONapiblH KOJJAHBULYy ayMaFbl
KapacThIpbuIaabl. IIpakThKanblK cabakTapia OimiM amymIbuIapIblH KOMMYHHKAaTHBTIK, aKMapaTThIK
MOJICHHMET, MOCEJICHIH MICIIIMIH Tajnuay, IOHHIH HAKThl ©MipJeri OpHbBI MECH POIiH IoWeKTeil Oiny
KabineTTepi LIbIHAATAbL.

TIoH GoiibIHIIA KYTiJIETIH OKY HOTHIKeIepi:

1. HanomarepuanmapiblH TYpJICpiH, OJIApAbIH KACHETTEpPiH, OJIapAbl CHIATTAWTHIH
YFBIMIAPABIH  (MIaMamapiblH)  AHBIKTAMATAPBIH,  IIaMaiapibl  0acKalapbhIMeH
GailmaHbICTBIPATHIH (opmynanapsiH, 3aHIapIbIH TYKBIPBIMIaMaapbl MEH
MaTEeMAaTHKAJIBIK OPHEKTEPIH eCTe CaKTaipl;

36 | ORad 4239 OCHOBBI DJIEKTPUYECTBO U Lenp IUCOUIUIMHBL: H3ydYeHHEe (QYHIAAMEHTAJIbHBIX (HU3UYECKUX 3aKOHOB, CBS3aHHBIX C
PaaHOdIICKTPOHUKHI MarHeTu3M MIPOU3BOJCTBOM, TPAHCIIOPTHPOBKOH, 00paboTKOil M mpeoOpa3oBaHHEM CHTHAJIOB Ha OCHOBE
Pa3INYHBIX 3JIEKTPOHHBIX YCTPOHCTB
Kparkoe ommcaHme  AMCHMIUIMHBI:  J[MCUMIUIMHA ~ OXBAaTbIBA€T  OCHOBHBIC  ITOHSTHS
PaZHO3IEKTPOHHKH, IPHHIIIE IPE0OPa30BaHNUsI, yCHIICHHS X TEHEPALNH JIEKTPUYCCKIX CUTHAJIOB.
CTyeHThl HM3y4aloT paboTy paJMOTEXHUYECKUX YCTPOMCTB, Pa3BHUBAIOT HABBIKH PACYETOB U
MO/ICITPOBaHHs, PACCMATPHBAIOT 00J1aCTH IPUMEHEHHS PAAHONICKTPOHUKH B TEXHHUKE.
O:xugaeMble pe3yJbTaThl 00yUeHHsI IO JUCHHUIINHE
1. Tlomy4uts MOJHOE IpEeICTaBIEHHE O NMPHUHIMIAX CO3NaHUS, (PYHKIMOHUPOBAHHS DIEKTPOHHBIX
YCTPOHCTB U (PU3NUECKUX SBICHUSX U 3aKOHOMEPHOCTSIX B HX LICTISIX, 3HATH METOMIBI HCCIICAOBAHNUS.
2. IloHmMaeT mIepCIEKTHBBI pa3BUTHS PAIMOTEXHHYECKHX CXEM W CUTHAJIOB, AaHAJOTOBOH
MHKPODJIEKTPOHUKH M UMITYJIbCHBIX YCTPOHCTB M MUKPODJIETPOHUKH, JIEKTPOHUKH.
3. IlpumeHsieT NpUHIMOBI Pa0bOThl MPOCTHIX U (PYHKIMOHANBHBIX CXEM PAJAMOCBS3H, MPUHIIUIIBI
PaboTHI aHAJIOTOBO-IM(POBEIX TpeobpaszoBaTemneii.
4. CobupaeT paJuo4acToThl, pa30HpaeT BOJIBT-aMIIEpPHbIe XapaKTEePUCTUKH A0 U TPAH3UCTOPa Ha
cOOpPKY PaIHOTEXHUYECKNX CXEM.
5. Pa3BuTHE PafMO3IEKTPOHHUKH €r0 IEPCIEKTHBBI CBOSITCS HEOCPEACTBEHHO K JJIEKTPOHHKE.
6. OnieHnBaeT TeKyIee 1one 1 Oy/yIee paJuo3IeKTPOHUKH.
36 | FRE 4239 Fundamentals of radio Electricity and The purpose of the discipline: to study the fundamental physical laws related to the production,
electronics magnetism transportation, processing and conversion of signals based on various electronic devices
Brief description of the discipline: The course covers fundamental concepts of radioelectronics,
including signal conversion, amplification, and generation. Students study the operation principles of
radio devices, develop skills in circuit analysis and modeling, and explore the applications of
radioelectronics in engineering and technology.
Expected results of training in the discipline (Pon):
l.get a complete understanding of the principles of creation, operation of electronic devices and
physical phenomena and patterns in their circuits, know research methods.
2.Understand the development prospects of Radio Engineering circuits and signals, analog micro
electronics and pulse devices and microelectronics, electronics.
3.applies the principles of operation of simple and functional radio communication circuits, the
principles of operation of analog-digital converters.
4.analyzes the Volt-Ampere characteristics of diodes and transistors, assembles radio components ,
builds radio engineering circuits.
5.the development of Radio Electronics accumulates its prospects directly related to electronics.
6.evaluates the current field and prospects of Radio Electronics.
37 NNN 4342 HanorexHomoruss  oHe Ou3MKaHbl  OKBITY Ilonnin Makcarsl :HaHoMarepuanmapabl any oficTepi MEH HAHOTEXHOJNOTHSIIBIK 3epTreyiepair | ON-5,7.9
HaHOMaTepuaap MpoLEeCiHe 0arpIThl OOMBIHILIA TAHBICTHIPHII, OLTIMAEPIH TaMbITa MaMaHIAp JalbIH/AY.
Heri3aepi JKacaH/(bl HHTEIEKT Ilonnin KbicKama cumarramacbl: Hanomarepuaniap, onapiasiH Typiepi, KacHeTTepi, eNmeMIiK
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2. HanorexHonorus OofibHmIA OimiMIAEpiH, TYCIHIKTEpiH TaOWFAaT MEH TEXHHKAJaFbl

KYOBLIBICTAp/IbL, IPOLIECTEPI TYCIHIIpYEe KopceTei;

HaHOTeXHONOTHsAAaFbI SAIC-TICIIEP/IiH KYMBIC iCTEy NPHHIUMIITEPIiH CHIIATTAHIbL;

4. HaHOTEXHOJIOTHs MEH HAHOMATePHAIAPABIH JJICYMETTIK )KOHE SKOHOMHKAIIBIK KOFAMHBIH
JlaMybIHIA¥Fbl, FBUIBIMIAFbI POJIiH AOHEKTEl;

5. Bomkamaap MeH TyciHIipMelsiep YChIHY YIUiH FBUIBIMH AdJIeIIeMeNep/l, IKCIEPUMEHTTED
MEH 3epTTey HOTIDKEIEPIH KHHAKTANH/IBL.

W

MpoLeCiHaeT]
JKacaH/1bl HHTEJICKT

MEHTrepei, KOMIO3MLVSUIBIK OeiHenepi jkacay Ke3iHae OOBEKTIHI YITUIEYIiH jKaHa aclanThIK
KypaJgapblH naianaHaipl.

Ilonnin KpicKama cunarramachbl: CTyIeHTTepIi €Ki eNmeMal XOHE YII OJIeMIl KeCKiHAepai
TYPACHIIpYAiH TrpadHKAIbIK SKYHelepiH KypyIblH 3aMaHayd MPUHIMITEPIMEH TaHBICTHIPY.
I'padmkansix anmroputmaepai yiipery. HakTsl yin esmemai KeckiHaepi xacay dlicTepiH MEHrepy.
IIon GoiibIHINA KYTiIeTiH OKY HOTHIKeJIepi :

37 ONN 4342 OCHOBBI HAHOTEXHOJIOTUI HckyccTBeHHbIH e b IMCUMNIMHBI: TIOATOTOBKA CIIELMAIMCTOB /ISl O3HAKOMJICHUS Y pa3BUTHS 3HAHUH 110 METO/IMKE
1 HAHOMATEpPHAJIOB HHTEJUICKT B IOJIy4CHHS] HAHOMATEPUAJIOB 1 HAIIPABJICHUIO HAHOTEXHOJIOTHYECKHUX HCCIICIOBAHMIA.
npouecce Kpartkoe onncanne ITHCHHMIUTHHBI: NPEIOCTABIACT MHPOPMALUIO O HAHOMATepHalaX, X BHIAX,
NIpernoiaBaHus CBOJCTBaX, M3MEpHTEIbHBIX d(dekrax. PaccMaTtpHBarOTCS OCHOBHBIE METOABI HAHOTEXHOJOTHUIL,
¢buzukn TEOPETHIECKHE OCHOBBI (PH3UKO-XHMHIECKHX METOJIOB HCCIIEIOBAHMISI HAHOMATEepUaJoB, 001acTh HX
npuMeHeHHs. Ha [pakTHYecKMX 3aHATHAX OOy4aroliMecs OTTa4MBAOT KOMMYHHKATHBHYIO,
HHGOPMALIMOHHYIO KyJIBTYPY, yMCHHE aHAJIU3UPOBATh PELICHHUE MPOOIEMbI, apTYMCHTHPOBATh MECTO
1 POJIb IIPEAMETA B PEAbHOMN XKU3HH.
OzkuaeMble pe3ybTaThl 00y4eH sl 0 THCHMILTHHE ©
1.  3anoMuHaeT BUAbI HAHOMATEPUAJIOB, UX CBOWCTBA, ONPEIEICHHs MOHATUH (BEIMYHH), UX
XapaKTepH3YIOIHX, (GOPMYIIBI, CBI3BIBAIONINE BEIHMINHBI MEXTy co00il, (opMyIHpoBKH
3aKOHOB M HX MAaTeMaTH4eCKHE BBIPAKCHHS;
2. JleMOHCTpUpYeT 3HAaHMA U NOHMMAHUE HAHOTEXHOJIOTMU NPH OObSICHEHUM SBICHUH U
MIPOLIECCOB, IIPOUCXOMSIINX B IPUPOJIE M TEXHUKE;
3. OnuceiBaeT NPUHOHUIBI  pabOTBl  METOMOB W TEXHOJNOTHH, HPUMEHSIEMBIX B
HAHOTEXHOJIOTHH;
4. OOOCHOBBIBaeT PO HAHOTEXHOJOTHH M HAHOMAaTEPHAJIOB B Pa3BUTHUH HAyKH, a TAKKe
COIMATBHO-IKOHOMHYECKOTO Pa3BUTHS OOIIECTBa;
5. OO6oO1aer HayYHbIE J0KA3aTENbCTBA, IKCIICPUMEHTAIbHBIC JTAHHBIC U PE3YIIBTaThI
HCCIIEIOBAHMI ISl BBLIBHIKCHUSI IIPEAIOJIOKEHHI U OOBSICHEHUH.
37 | FNN 4342 Fundamentals of Artificial The purpose of the discipline: is to prepare specialists for the development of knowledge and
nanotechnology and intelligence in the methods of obtaining nanomaterials in the field of nanotechnological research.
nanomaterials process of teaching Brief description of the discipline: provides information about nanomaterials, their types, properties,
physics dimensional effects. The main methods of nanotechnology, the theoretical foundations of methods of
physical and chemical research of nanomaterials, the area of their application are considered. In
practical classes, students are trained in Communication, Information Culture, analysis of problem
solutions, the ability to list the place and role of the subject in real life.
Expected results of training in the discipline:
1. Memorizes the types of nanomaterials, their properties, the definitions of concepts
(quantities) describing them, formulas relating physical quantities, and the statements of
laws with their mathematical expressions;
2. Demonstrates knowledge and understanding of nanotechnology when explaining
phenomena and processes occurring in nature and technology;
3. Describes the operating principles of methods and techniques used in nanotechnology;
4.  Substantiates the role of nanotechnology and nanomaterials in the development of science
and the socio-economic development of society;
5. Synthesizes scientific evidence, experimental data, and research results to formulate
predictions and explanations.
38 | KG 4345 KommsloTeprnik rpaduka OU3HMKaHBl  OKBITY IMonnin mMakcatbl: CTygeHTTep i OKbITYa OaFiapIaMaiblK KaMTaMackl3 €Ty Typaisl OimiM xyiecin | ON-3,10,11
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1. I'paduxanslk qu3aiiH KOHE aKMApPaTTHIK TEXHOJOTHSIIAP CANACHIH/A JKaJIIbl JKOHE HAKTHI, MOHJIK
aKMapaTTap/bIH XKaIIbI CXeMachl MEH KYPBUIBIMBIH TYCiHE xoHe Oineni;

2. OObexTinepAi KOMIBIOTEPIIK YIriey OSAICTepiH, TycTep MEH MaTepHaliapibl NaifanaHy
TEXHOJIOTHSICEI MEH TEXHUKACHIH KOJIaHAIbL;

3. I'padukansIk oObexTinepi xobataynars! KlacCH(UKAIUSIHBI, HETIi3rl Typaepi MeH OarbITTapblH
3epTTey, TeXHUKAJIBIK HeTi3IepiH TalIanibl;

4. I'padukanblk au3aiiHaa xobanay AarAbUIapblHA He 00Ny MeH AW3aiHBIHBIH HETI3Ti TociiiepiH
JK00aIaIb!;

5. Komnblotepik rpaduka skoHe AW3aiiHHBIH OoONaliakTa KaXeTTi MOACNJAEPIH JaMBITYIbIH HETi3ri
TEHJCHIMSJIAPBIH TYHIHICHII;

6. [luzaitH 0ObeKTiNIepiHe KOMBUIATBIH HET13T1 TEXHUKAJIBIK JKOHE TEXHOJIOTHSUIBIK TalanTap dicrepi
MEH OJIap/IblH aCMaIThIK KYPaJJapblH CAIBICTHIPA/IbL.

38

KG 4345

KommerotepHast rpaduka

HckyccTBeHHBIH
HHTEIUIEKT B
nporecce
IPETIOaBaHuUs
¢m3uKn

Ilens AMCHMIUIMHBI: OBJAJEBAaeT CHCTEMOH 3HAHUH O MPOrPAaMMHOM OOECHEYeHHH B OOyYeHUH
CTYICHTOB, UCIIOJIL3YeT HOBBIC HHCTPYMEHTAJILHBIE CPEICTBA MOAECIMPOBAHNUS 00BEKTa IIPH CO3aHUH
KOMITO3ULIMOHHBIX 00pa3oB.

Kparkoe onmcanme AMCHMILUIMHBI: ITO3HAKOMHUTH CTYIEHTOB C COBPEMCHHBIMH IPUHIMIIAMH
MOCTPOCHUS TIPaUIECKHX CHCTEM IPeoOpa3oBaHMS ABYMEPHBIX U TPEXMEPHBIX H300pa)KeHUH.
O6y4enue rpapuyeckum anropurmMaM. OBiaficHHE IPUEMaMH CO3/IaHUS PEATUCTHYHBIX TPEXMEPHbBIX
H300paKeHUH.

O:xugaeMble pe3yJbTaThl 00yUeHHsI IO AUCHHUIINHE

1. IloHumaet u 3HaeT OOIIYI0 CXeMY U CTPYKTYpY OOIIeit i KOHKPETHOM!, MPEAMETHON HH(POPMAIUH B
obnacTu rpaduaeckoro au3aitHa 1 HHOOPMAIIMOHHBIX TEXHOJIOTHIA;

2. Hcrnomp3yeT MeTOIBl KOMITBIOTEPHOTO MOJCIHPOBAHUS OOBEKTOB, TEXHOJOTHIO M TEXHHKY
HCIOJIb30BaHNU [IBETOB 1 MaTEPHAIIOB;

3. M3yunTh KiaccH(UKANUIO, OCHOBHBIE BHIBI M HAIPABICHHS HPOSKTHPOBAHUS TIpaduuecKux
00BEKTOB, IPOAHATN3UPOBATH TEXHHIECKHE OCHOBHI,

4. PazpabaTbIBaeT OCHOBHBIE CIIOCOOBI MPOCKTHPOBAHUS U MPUOOPETEHUS IN3AHHEPCKUX HABBIKOB B
rpadugeckoM qu3aiiHe.;

5. O6o0maeT OCHOBHBIE TEHACHIIMH Pa3BUTHsI KOMIBIOTEPHOH TpaMKi W HEOOXOOUMBIX Mojenei
nu3aiiHa B Oyayniem;

6.0CHOBHBIE TEXHUUECKUE H TEXHOJIOTHIECKHE TpeOOBaHHS K 00bEKTaM NPOSKTHPOBAHUSL.
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CG 4345

Computer graphics

Artificial
intelligence in the
process of teaching
physics

The purpose of the discipline: to master the system of knowledge about software in teaching students,
to use new instrumental means of modeling an object when creating composite images.

Brief description of the discipline: Acquaintance of students with modern principles of construction
of graphic systems of two-dimensional and three-dimensional image transformation. Learn graphics
algorithms. Master the methods of creating realistic three-dimensional images.

Expected results of training in the discipline:

1. understands and knows the general scheme and structure of general and specific, subject information
in the field of graphic design and Information Technology;

2. uses methods of computer modeling of objects, technology and techniques of using colors and
materials;

3. study of classification, main types and directions in the design of graphic objects, analyzes the
technical basis;

4. develop basic design techniques and acquire design skills in graphic design;

5. summarizes the main trends in the development of the necessary models of computer graphics and
design in the future;

6.compares the methods of basic technical and technological requirements for design objects and their
instrumentation.
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STEAM d¢usukacer

OuU3NKAHBl  OKBITY
MpoLeCiHaeri
JKaCaH bl HHTEJIEKT

Ilonnin MaKcaThI: By noH xanmsl 6iiM Gepetin Mektentepae STEAM GarbIThl GoiibIHIIA OiTiM
anymblIapra GpU3KKa MoHi apKbUTBI FEUTBIMU-3EPTTEY )KYMBICTAPBIH YiibIMAAcTHIpY sxoHe STEAM
TOCUIIEpIH MEHIepTYyre OaFbITTANIFaH.

ON-3,10,11

D 7.02-14




Iouuin Kpickama cunarramacbl: STEM canachIHaars! CTyIEHTTEpTe apHaIFaH (hU3HKaFa TOJBIK
kipicre. On Mexanuka, TepMOANHAMHUKA, DIIEKTP JKOHE MATHETH3M, OTITHKA )KOHE KBAHTTHIK (U3NKa
CHSIKTBI HET13T1 TAKBIPBIITAP/Ibl KAMTHIBL.

IIon GoiibIHIIA KYTiNeTiH OKY HOTHIKeIepi :

1.  OneyMerTiK, 5KOHOMHKAJBIK KOHE IKOJIOTHSIBIK aCIIEKTUIEPAl €CKepe OTHIPHIIL, FHUIBIMU
oneGHeTTep MEH 3aMaHayH akmapat Ke3AepiMeH XKYMBIC icTey KabieTiH 1aMbITy;
2. dwusnKa cagachlHIAFbI 36PTTEYJIEP MEH TOXKIpHOEIep JKypri3y apKbUIbl ajIbIHFaH

MOJTIMETTEp/AI TalAal, MaHbI3/bI FBUIBIME MOCEIICNIEPIi LISIITy KOJIIAPBIH i3/1eCTipy;

3. STEAM-6arnapiamanapsl asicblHIa (U3UKAIBIK MOJEIBAEpP MEH POTOTUNTEP KYpyaa
HHXKCHEPJIIK )KOHE IIbIFApMAIIBUIBIK AaFIbUIAPAbI aiianaHy;

4.  ®usuKanbIK KyOBUIBICTAP/IbI 3aMaHAYH CaH/IBIK TEXHOJIOTHsIap KOMETIMEH MOCIIBICY
JKOHE BH3YAITH3ALMAIAY TICIIIEPiH MEHTepY;

5. DKCHEpHMEHT HOTHKENIepiH CaH/bIK TalIay JKOHE AEPEKTEp/Ii HHTepIpeTaLusiiay
JIaFAbUIAPBIH JKETUIIIPY;
6.  Du3uKa MEH TEXHHKA CalalapbIHIaFbl FRUTBIMH HICSIApAbl KOMIILTIKKE TYCIHIKTI Typae

YCBIHY JKoHe joleryei Oiny KaOuleTiH TaMBITy.
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¢usuka STEAM

HckyccTBeHHBIH
HHTEJUICKT B
npouecce
IPETIOaBaHuUs
uznku

Ilens AMCOMIUIMHBI: JAHHBIH IpeAMeT HalpaslieH Ha ocBoeHHe MeTomoB STEM m opranuzanuu
HAy4YHO-UCCIIEN0BATENbCKOM paboThl 1o ¢usuke oOyuaroummcs 1o Hanpasiaenuro STEM B
0011e00pa30BaTEIbHBIX IIKOJIAX.

Kparkoe onucanue nucuuninnbl: [TonHoe BBeneHUe B QU3KMKY Uil CTyIeHTOB B oOnactu STEM.
OH 0XBaTbIBa€T OCHOBHbIE TEMBI, BKIIOUAsi MEXaHHKY, TEPMOJHHAMHUKY, 2JIeKTPUUECTBO U MarHETH3M,
OINTHKY ¥ KBAaHTOBYIO (DU3HKY.

OzkngaeMble pe3yJbTaThl 00yUeHHsI IO AUCIHUILINHE

1. PasBuBarth ymeHue paloTaTh C HAay4YHOH JIMTEPAaTypoOd U COBPEMEHHBIMH HCTOYHHUKAMHU
nH(OPMAIIH ¢ YYETOM COLUAIBHBIX, JKOHOMUUYECKUX U HKOJIOTHIECKHX aCIIeKTOB;

2. AHanm3upoBaTh JaHHbIE, TIOJIyUeHHEIE B XO/Ie MICCIICIOBAHUH U SKCIIEPUMEHTOB B 001acTH (GU3HKH,
Y HaXOJUTh ITyTH PELICHUS BaXKHBIX HAYYHBIX MPOOIEM;

3. Hcnonp30BaTh WH)XCHEPHBIE W TBOPYSCKHE HABBIKM HPH CO3MaHUU (DH3HYECKHX MOAeNed
MIPOTOTHIIOB B paMKkax nporpamm STEAM;

4. OBnageBaTh METOJAAMU MOJIETUPOBAHHSA U BU3yalnu3aluy GU3UUECKUX SBICHUH C HCTIONB30BaHUEM
COBPEMEHHBIX IH(DPOBBIX TEXHOJIOTHIf;

5. CoBepHIEHCTBOBaTh HABHIKM KOJIMYECTBEHHOIO aHAJIM3a OSKCIEPUMEHTANbHBIX DPE3YJbTaTOB U
HMHTEPIIPETAINHU JaHHBIX;

6. Pa3zBuBaTh yMeHHe NPECTABISITE H 000CHOBBIBATH HAyYHBIE HIEH B 00JIACTH (U3NKU U TEXHUKH B
JOCTYIHOH JUISL ITHPOKOI yOIHKH hopme.
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Physics on STEAM

Artificial
intelligence in the
process of teaching
physics

Purpose of the discipline: this discipline is aimed at students in general education schools in the
direction of STEAM to organize research work through physics and master the methods of STEAM.
Brief description of the discipline: A complete introduction to Physics for students in the STEM
field. It covers major topics including mechanics, thermodynamics, electricity and magnetism, optics
and quantum physics.

Expected results of training in the discipline (Pon):

1. Develop skills in working with scientific literature and modern information sources, taking into
account social, economic, and environmental aspects;

2. Analyze data obtained during research and experiments in physics and find solutions to important
scientific problems;

3. Apply engineering and creative skills to create physical models and prototypes within STEAM
programs;

4. Master methods of modeling and visualizing physical phenomena using modern digital
technologies;

5. Improve skills in quantitative analysis of experimental results and data interpretation;

6. Develop the ability to present and justify scientific ideas in physics and engineering in a manner
accessible to the general public.
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