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Oopa3oBartenbHas nporpamma 6B05304—«®@u3nka» pa3padboTaHa Ha OCHOBAHUM:

— 3axona Pecniyonuku Kazaxcran ot 27 urong 2007 rozna Ne 319-111 «O6 o6pazoBaHum».

— 3axona Pecniyonuku Kazaxcran ot 11 urong 1997 roga Ne 151-1. «O s3bikax B Peciyonuke Kazaxcrany.

— TI'ocynapcTBeHHBIX 0011€0053aTeIbHBIX CTaHAAPTOB BBICLIETO UM MOCIEBY30BCKOTO 00pa3oBaHus, yrBepxkaeHHoro [Ipukazom MHuBO PK
ot 20 utons 2022 roga Ne 2

— HanmonanpHo#t pamku kBam¢ukammii or 16 mapra 2016 roma PecnyOnmkaHCKOW TpPeXCTOPOHHEH KOMHUCCHEH IO COIHMAIbHOMY
MapTHEPCTBY U PETYIUPOBAHUIO COLMAIIBHBIX U TPYJOBBIX OTHOILIEHUH.

— IIpuxaza MOH PK «O6 ytBepxaenun IlpaBun opranuzanuu yueGHOro mpoiecca no KpeautHoil texHosnorun» ot 20 ampenst 2011 rona
Nel52 (c usmenenusimu u nonosiHeHusiMu ot 11.08.2023 1.)

— Knaccuduxatop HampaBieHMH MOATOTOBKM KaapOB C BBICIIMM M IOCJIEBY30BCKMM oOpa3zoBaHueM OT 13 oxTsa0ps 2018r. Ne569 (c
W3MEHEHHUSMH U JIOTIOJTHEHUSMH 110 cocTostHuIO Ha 12.08.2023r.).



Conepxanue:

Ne | ITacmopT 00pa3oBaTe/IbHON MPOrPaMMBbI CtpaHunsl
1 | Kox v HaumMeHOBaHHE 00pa30BaTENbHON MPOrPaMMbl 5
2 | Kon n ximaccudukanust o6acti 00pa3oBaHusl, HAPABICHUH ITOJTOTOBKH 5
3 | I'pynma 06pa3oBaTeIbHBIX TPOrpamMM 5
4 O0BEM KpeIUTOB 5
5 | ®opma obydeHus 5
6 | A3bIk oOyueHust 5
7 | TlpucyxpaaeMas CTeneHb 5
8 Bup OIT 5
9 | VYposenr mo MCKO 5
10 | Yposens mo HPK 5
11 | Yposens mo OPK 5
12 | Orymmuurensusie ocobennoctu OI1 5
BY3-maprrep (COII) 5
BY3-maprrep (AAO0IT) 5
13 | Homep npriIoeHHs K JIMICH3UN Ha HATIPABJICHUE TTOATOTOBKH KaJPOB 5
14 | HanMeHOBaHHE aKKPEIUTALMOHHOTO OpraHa u cpokK JiecTBrs akkpemuramun OIT 5
15 | Hens OIT 5
16 | KBanudukanuonHas XapakTepUCTHKa BBITYCKHUKA 5
a) | IlepeueHb NOKHOCTEH BBIITYCKHHKA 5
6) | Cdepa 1 00beKTHI MPOHECCHOHATBLHON ISSITENFHOCTH BBIITyCKHUKA 5
B) | Buupl npogeccroHanbHOM AesTeIbHOCTH BBITYCKHUKA 6
r) | @ynxuuu npodeccuoHaNbHON NeATENbHOCTH BbIITYCKHHKA 6
17 | ®opmynupoBka pe3yabTaToB O0yUeHHs] Ha OCHOBE KOMITCTCHIIMI 7
18 | Omnpenenenue Moaylieil IUCUUILIMH B COOTBETCTBUH PE3y/IbTaTaMu 00y4eHHUsI 8
19 | Marpuna JOCTHKUMOCTH PE3yJIbTaTOB 00Y4eHUsI 10
20 | Ceprudukanmonnas nporpamma (minor ) «mkeHepHslit» - 20 KpeauToB 17
21 | CornacoBaHHU€ IUIAHUPYEMBIX PE3YJIbTATOB O0YUCHHsI C METOIaMU O0YUCHUsSI U OLICHUBAHMS B PAMKaX MOIYJIS 18
22 | Kpurepuu olleHHUBaHHs JOCTHKUMOCTH PE3yJIbTaTOB 00yUCHHS 20
23 | Mojenp BhIIYCKHHKA 00pPa30BaTEIbHON MPOTrPaMMbl 22




ITacnopt o0pa3oBaTeIbHOIl IPOrpaMMBbl

Koa n nanmenoBanue odopasoBareibHOil mporpammsl: 6B05304-«Dusuka»

Koa u knaccudpuxanus odaactu odpa3soBanus, HanpaBJieHuil noaroroBku:6B05 EcTecTBeHHbIE HayKH, MaTeMaTHKa U cTaTucTuka; 6B053
Ou3nyecKnue U XMMUYECKUE HAyKH.

I'pynna o6pazoBarenbHbIX nporpamm: B054 ®usuka

O0bem kpeauToB: 240 akaeMHUECKIX KPEIUTOB.

®opma o0yueHusi: ounas popma

SA3bIK 00y4eHus1: Ka3aXCKU, PyCCKUH.

Ipucy:xnaemasn crenens: bakanaBp ecrecTBo3HaHUs 1O 0OpazoBaTenbHON porpamMme 6B05304-«Duszukay.

Bun OII: neiicteyromas OIN.

Yposens no MCKO: 6 ypoBeHb.

Yposenb no HPK: 6 ypoBeHb.

Yposenb no OPK: 6 ypoBeHb.

OtanunrtenbHbie ocodennoctTu OII: Her

Homep npujioxeHnus K JHIEH3UH HA HANPaBJIeHHe NMOAroToBKHM KaapoB: ['ocynapcTBenHas mnnensuss MOH PK KZ83LAA00018495, nara
Beigaun. 28 mromst 2020 roga, Ne 016.

HauMeHoBaHHe aKKpeAUTALMOHHOI0 oprana u cpok aeiicreus akkpexutamuu OIl: Ceprudurar SA-A Ne0242/2 arenrctBo HAOKO or
28.05.2022r.

Heas» OIl: mnoaroToBka  BBICOKOKBATU(DUIIMPOBAHHBIX  KOHKYPEHTOCTOCOOHBIX  CHEIUAIMCTOB, CHOCOOHBIX K  3(h(EKTUBHON
podeccHoHAbHON N1eATENbHOCTH, CIIOCOOHBIX 3aHMMAThCsl HAayYHO-UCCIIEAOBATEIbCKOM, HAayYHO-MHHOBAIMOHHOHN NEATENbHOCThIO B 001acTu
¢bu3MKK, a Takxke IPYrux o0NacTAX HAYKU U TEXHUKH, UCIIOJIb3YIOINX (PU3HMUEeCKUe METOIbI.

KBanupukaunoHHasi XapaKTepuCTHKA BbINTYCKHUKA

Ilepeuenn ao/KkHOCTEH BhIMyCKHUKA: KBanudukanuu v JOIKHOCTH OMpPENENaioTes B cooTBeTcTBUM ¢ HanmonansueiM Kiaccudukaropom
Peciyommuku Kazaxcran «Kmaccudukarop 3anstuity HK PK 01-2017 (yrBepxkaeH u BBeneH B neictBue Ilpukazom Kommrera TeXHHUYECKOTO
pEeryJaupoBaHus U METPOJIOTHU MHUHUCTEPCTBA 1O MHBECTUIMSAM M pa3BuTHio Pecryonmku Kazaxcran ot 11 mas 2017 roga Nel30-om). B Tom
yrcne: BBIMYyCKHUKY NpUCYXKIaeTcs CTeleHb OakandaBpa eCcTeCTBO3HaHUs Mo oOpazoBaTenbHOi mnporpamme 6B05304-«Dusmka». bakamasp
€CTECTBO3HAHUS MOXKET 3aHUMaTh CIEAYIONINe JOJDKHOCTH: JIabOpaHT, WHXKEHEp-Ta0opaHT, MpenojaBaTellb (PU3UKU, HAYYHBIH COTPYIHUK,
MJIAJIIUANA HAYYHBIA COTPYIHHUK.

Cdepa u 00bexkTHI NpodeccHOHANBbHOI /1esiTeIbHOCTH BBIMYCKHUKA: 0akanaBp Mo 00pa3oBaTeNbHON MPOrpaMMe OCYIIECTBISIET CBOIO
podecCHOHANBHYIO JIESTEIBHOCTE B chepe HAyKU U TEXHUKHU.

OOBexTsl TpohecCHOHATBHOM 1A TeIbHOCTH:

- Hay4HO-HUCCIIeI0BaTeIbCKIUE HHCTUTYTHI, J1a00paTOpUu, KOHCTPYKTOPCKHE U MTPOEKTHBIE OI0pO U PUPMBI;

- TOCyJapCTBEHHbIE OpraHU3aluy 00pa30BaHMs U OpraHu3aluy 00pa3oBaHusl, a TAKXKE rOCyIapCTBEHHBIE YUPEXKICHUsT 00pa30BaHus;
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-IIPOU3BOICTBEHHbIE YUPEKACHUH.

Buapl  npodeccMoHANILHOM  1eATEJBHOCTHM  BBINYCKHHKA.  HAaydyHO-MCCIEAOBATENbCKas;  oOpas3oBareibHass  (meparoruyeckasi);
OpraHM3alMOHHO-YIPaBJIE€HYECKAasl; KOHCTPYKTOPCKO-TEXHOJIOTUYECKAas!, IEPEBOAYECKUE.

@yHKUMHU NPOo(deccHOHAIBLHOM 1eATeJIbHOCTH BIITYCKHUKA

- IPOBEICHNE HAYYHBIX UCCIICOBAHUH 110 TIOCTABICHHBIM, (PU3NYECKUM BOTIPOCAM;

- OCYUIECTBJICHHWE IUIAHUPOBAHWSA, OpraHM3allud M YIPABICHUS HAaY4YHO-HUCCIIEI0BATEIbCKON, NPOU3BOACTBEHHON M I€1arorundyeckon
JESITENIbHOCTBIO;

- pa3paboTKa, OCYIECTBICHUE U KOHTPOJIb COCTOSIHUS IIPOM3BOACTBEHHO-TEXHOJIOTMUECKOTO MpoIiecca;

- KQUE€CTBEHHBII NepeBo/l HAyYHO-TEXHUYECKOH JINTEPaTypHI.



®opMyJIMPOBKA Pe3yabTATOB 00y4eHHsI HA OCHOBE KOMIIEeTeHUM

Tun koMnereHuu Kon PesyabTar 00yuyenus (mo rakconomuu biayma)
pe3yJbTaTa
o0yueHust
1. [loBenenueckue PO 1 3HaeT WCTOPHIO CTAaHOBJICHWS COBpeMeHHoro KasaxcraHa, BiageeT KyJAbTYypOH MBIIUICHHUS, HCIIONB3YeT OCHOBBI (PHIIOCOQCKHX, MPaBOBBIX
HaBBIKH ¥ JINYHOCTHBIE 3HAHWH B NPOQECCHOHATIBHON NESTENIbHOCTH, ITOHMMAaeT SKOHOMHUYECKHE M COLMAIbHBIC YCIOBHSX OCYIIECTBIICHHS INpeANpPHHUMATENHCKOM
KaJecTBa: JIeATeNILHOCTH, OLICHUBAET BO3JICHCTBHS BPEJHBIX U ONTACHBIX (paKTOPOB HA YEIOBEKA U IMIPUPOIHYIO CPELy.
(Softskills) PO 2 [Ipumensier oOuIecTBEHHBIE, NENIOBBIE, KYJIbTYpHBIE, PaBOBBIE M 3THYECKHE HOPMBI W 3HaHHE OCHOB NpeIIpPHHUMATEIhCTBA, (pHHAHCOBOW
TPaMOTHOCTH 1 3/I0pOBOr0 00pa3a >KU3HM B MPO(eCCHOHAILHON U HCCIIE0BATENILCKOM JIESITEIbHOCTH.
PO3 OcyImecTBIsieT MEXINIHOCTHYIO, MEXKYJIBTYPHYIO, TPO(GECCHOHAIPHYI0O KOMMYHHKAIIMIO Ha Ka3aXCKOM, PYCCKOM W MHOCTPAHHOM SI3BIKAaX,
aHaIM3UPyeT NHPOPMAIHIO B IIPHHIMAET CUTYallHOHHBIE PEIICHHUS.
2. llndppossre PO 4 [Ipumensier coBpeMEHHYIO0 BBIYUCIHMTEIBHYIO TEXHHKY, ITaKeThl IMpOrpaMM OOpa0OTKM TEKCTOB, 0a3 IaHHBIX, OJJIEKTPOHHBIX TaOIUI WU
KOMIETSHIINH: rpagMIecKUX PUCYHKOB IS IPOBEAEHNS (PU3NUECKIX SKCIIEPUMEHTOB.
(Digital skills): PO 5 Brnaneer coBpeMEHHBIMH S3bIKaMH HPOTPaMMHPOBaHHS M METOAaMH KOMITBIOTEPHOTO MOJICIUPOBAHMS B (DM3HKE, NMPUMEHSET alrOpPHTMbI
MAIIMHHOTO OOYYEeHWs] W WCKYCCTBEHHOTO HHTEIUIEKTa, CO3MaeT W INPHUMEHSET  aJTOPUTMBI PElIeHHs] CTaHJapTHBIX W HECTaHIApPTHBIX
(u3HUeCKHX 3a/1au.
PO 6 [pumensier nHpOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTMH B TPAKTHYECKOW JESITENFHOCTH, INpPU 00pabOTKe IaHHBIX (PH3NIECKOro
JKCIIEpUMEHTa, B IPO(PECCHOHATEHOM, HAYYHOM B3aHMMOJEHCTBUY ¥ KOMMYHHKAIIMN HA POJHOM M HHOCTPAHHBIX S3bIKaX.
3. IIpodeccnonansHbie PO 7 Coznaer TpexMepHbIe BUPTYyallbHbIe OOBEKTHI, BOCIPOM3BOANT Pa3INYHbIe (PH3NUECKUE MOICIH WM SKCIEPHMEHTHl B BUPTYaIbHOH cpene HpH
KOMIETEHLUH: MOMOIIH CIIENUAIBHBIX TAKETOB MPOrPaMM.

(Hardskills) PO 8 Bnaneer cucremoii 3HaHHMH 0 QyHIAMEHTAIBHBIX (U3UUECKUX 3aKOHAX U TEOPHsIX, (PU3MUECKOM CYIIHOCTH SBJICHUI M MPOLIECCOB B IPHPOIE U
TEXHUKE, MPOBOJUT HaydHble HAONIOJNCHHS 33 (PU3MYECKMMHM IIPOLIECCAMH, aHAINU3MPYET TEOPETHYECKUE M IKCHEPUMEHTAJbHbIE PEe3yNIbTaThl,
pelIaeT MpakTHYECKHe 3a/1a4 Pa3JIMYHbIX pa3lenoB GpU3KKu.

PO 9 3HaeT UCTOPHIO Pa3BUTHA (PM3MKH, MMEHA M OTKPBITUS BBIJAIOIMXCA YYEHBIX Bcero Mupa M PecryOnmukn KazaxcraH, HOHMMaeT BaKHOCTb
UCTOPUYECKUX OTKPBITHH B U3HUKE JUIS PA3BUTHS COBPEMEHHON HAYKH U TEXHHUKH.

PO 10 [pumensier MaTeMaTHYECKHUI annapar, METOJbl TEOPUH BBICIICH MATEMATUKH JUIsl PEIICHUs QYHAaMEHTAIbHBIX M MPHUKIAAHBIX 33134 (U3HKH,
COBPEMEHHOT'0 €CTECTBO3HAHUSI.

PO 11 OmnuchiBaeT OCHOBHBIE CBOMCTBA COBPEMEHHBIX MaTEpUajioB, 3HACT KIACCU(HUKAILMIO MAaTepPHAIOB M HAHOMATEPHAIOB, IOHUMAET CTPYKTYPHBIC
0COOCHHOCTH MAaTepUaIOB U MPUYMHBI U3MEHEHUsS UX (PU3MKO-XMMHYECKHX CBOWCTB, HCCIEIyeT CBOMCTBA MAaTEpHAIIOB M HAHOMAaTepHaJIOB C
IIOMOIIIBIO COBPEMEHHOI'0 000PY/10BaHusl, BRIOUPAeT ONTUMAJIbHBIE METO/Ibl aHAJIM3A UCCIIEYEMbIX MaTepPUAaJIOB.

PO 12 Koncrpyupyer 1 poBbie 3JeKTPOHHBIE U MHKPOIPOIIECCOPHBIE CXEMBbI, PACCYMTHIBACT MAPAMETPBI AIIEKTPUUECKON IITTH, MOAOUPACT NATYUKU C

CEHCOPHBIMU ITPpeo0pa30BaTEIIsIMHU, PELIAET 3a/1a4 KBAHTOBOH U LIM(POBOI 3IEKTPOHHUKH.




Onpenenenue MoayJieii AMCUMILJIMH B COOTBETCTBUM pe3y/ibTaTaMu 00y4eHHs

Kon pesyabrara HaumenoBanue moay.ist HaumeHnoBanue 1MCHMILINH Oo6nem (ECTS)
00yueHust
PO1,2 MupoBO33peHIECKHEe OCHOBBI MOJICPHU3AIINN HWcropus Kazaxcrana (I'9) 5
PO, 2 00I1IECTBEHHOT'O CO3HAHUS Dunocopus 5
PO1,2 DKOJIOTHsI M OCHOBBI 0€30IaCHOCTH YKU3HE e TeIbHOCTH
PO1,23 OCHOBBI IPHUKJIAHOTO OM3HECA M (PMHAHCOBOH TPaMOTHOCTH 5
PO 2 OCHOBBI IIpaBa M AHTHKOPPYNIHOHHON KYIbTYPBI
PO1,3,6,8 OCHOBBI HAYYHBIX HCCIIEJIOBAHUH
PO 1,2 ConraIbLHO-TIOIMTHYECKUX 3HAHUNA TTomuronorus, Conmoaorus 4
PO, 2 Kynsryponorus, Ilcuxonorus 4
PO 4,6 WHpopmaIrionHO-KOMM yHHKATHBHBIH MHdopMaIioHHO-KOMMyHHKAIMOHHBIE TEXHOJIOTUH 5
PO 3,6 Kazaxckuit 361K 10
PO 3,6 VHOCTpaHHBIH SI3bIK 10
PO 2 Puznueckas KyabTypa 8
PO 10 MaremaTrueckuit MaremaTnueckuil aHasin3 5
PO 10 JuddepenmanbHoe M MHTETPaJIbHOE YPaBHEHUSI 5
PO 10 DYHKIIMN KOMIUIEKCHBIX NTEPEMEHHBIX 5
PO 10 MeTto/1b1 MaTeMaTHYeCKOH (PU3HKH 5
PO 10 Teopust BepOSATHOCTH U MaTeMaTH4YeCKasi CTATUCTHKA 5
PO 10 AHanuTHYecKas TeOMETpHsl U JIMHeHHas anredpa 5
PO5, 8,9 OyHaaMeHTaTBHBIN GU3HYECKHIN MexaHuka 5
PO5, 8,9 MonekynsipHas pU3HKa 5
PO5, 8,9 DJIEKTPUUYECTBO M MarHETU3M 5
PO 8,9, 11 OnTHka 5
PO5,8,9 Teoperuueckas MexaHUKa 4
PO5,8,9 AtomHas pu3nka 5
PO5, 8,9 SnepHas pusnka 5
PO5,8,9 DekTpoanHaMHKa 5
PO 8, 9, 11,12 KBanroBas MexaHuka 5
PO 4,5,8,9 IIpakTHKyM 110 MEXaHUKE U MOJICKYJSIPHOM (U3HKe 5
PO 8,9,11 Ddu3nka U HAyIHO-TEXHUYECKHH Iporpecc 5
PO 9 HUcropus pusuku
PO 8, 9,10 TepmoarHaMuKa U CTaTHCTHYECKAs hHU3HKa 5
PO 4,5,8,9 IIpakTHKyM 10 DIEKTPUIECTBY M MATHETH3MY 5
PO 4,5,8,9 IIpakTHKyM 10 ONTHKE U aTOMHOHN (u3nKe 5
PO 3, 4,6 VYuebHas 1
PO 6, 10, 11, 12 IIpou3sBojicTBeHHAsI 4
PO 8, 9,10, 11 IpodeccronanbHO-OpHEHTUPOBAHHBIH ATOMHasi U MOJIEKYJISIpHAsI CIIEKTPOCKOITHSI 5
PO 4,6,7 KoMmnbroTepHbie MeTOIbI B hU3UKE 5
PO 4,6,7 Merozibl 00pabOTKH Pe3ynbTaToB (PH3UIECKOr0 IKCIEPUMEHTA
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PO 8§, 11 HanomarepuaJibl 1 HAHOTEXHOJIOTUH 6
PO 8, 11 ®Puznyeckre OCHOBbI HAHOMATEPHUAJIOB
PO 8§, 11 Duznyeckre MeTO/Ibl NCCIEA0BaHMS MATEPHAIIOB 8
PO 8§, 11 MeTo/1bpl OJTyYeHHS U UCCIIeI0BaHMsI MaTEPHAJIOB
PO 8§, 11 ®Du3rka KOHJIEHCUPOBAHHOTO COCTOSHUS 5
PO 6, 10, 11, 12 IIpousBoacTBeHHAst 5
PO 6, 10, 11, 12 IIpousBoacTBeHHAst 15
PO 6, 10, 11, 12 IIpeymmiomHast 3
PO 4, 8,12 Wmwxenepnsrii (Minor) OCHOBBI (PH3HYIECKOH AIIEKTPOHUKH 5
PO 4, 8,12 I{ndpoBast 2IEKTPOHNKA W MHUKPOITPOIIECCOPHAs TEXHUKA
PO 4,57 [IporpaMMupoBaHre 1 MalIMHHOE 00yJIeHHe 5
PO 4,57 VckyccTBEHHBIH MHTEIUIEKT
PO 4,8 Mertozp!l n3MepeHust pU3NIECKUX BEITHMIIH 5
PO 4, 8 Mertposiorusi, CTaHIapTH3AINS W CEPTUDUKAIINS
PO 4,5,7 3D MojenupoBaHue GU3NUECKHUX MPOIECCOB M KOMITLIOTEpHAs Tpaduka 5
PO 4,5,7 AnroputMuzaius 1 nporpaMmupoBanue Ha Python
PO 8, 10, 11 Urorosast arrecramnus Urorosas arrecramnus 8




Matpuna 10CTHAKUMOCTH Pe3yJIbTATOB 00y4eHHs
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Iuka ob1eoO6pazoBaTebHbIX AU
KomnoneHT 1o Bs160py

CITUILJINH

D1

OCHOBBI IIpaBa "
AHTHKOPPYIIIHOHHOH
KYJIBTYpPbI

Kypc wu3ywaercs ¢ wuenbto  GopMmMupoOBaHHMsS 3HaHUH 00  OCHOBax
aJMUHUCTPATUBHOIO IpaBa, TPa)KAaHCKOro U cemeiHoro mnpasa B PK,
TPYAOBOM IIpaBe M IpaBe couuanbHoro obecneuenus PK. PaccmarpuBaer
BOIIPOCHI HpaBOBOﬁ OTBETCTBCHHOCTHU 3a KOPPYILIHUOHHBIC NCAHUSA, U3YUCHUC
OCHOBHBIX NPAaBOBBIX HOPM COBpeMEHHOro Ka3axcTaHCKOro 3aKOHOAATENbCTBA
Y OCHOB aHTUKOPPYNIIMOHHOMN KYJIbTYPBI.
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JKOJIOTHSI U OCHOBEI
0e30MmacHOCTH
JKU3HEIEATENLHOCTH

Kypc wu3ydaercss ¢ nensio (OpMHPOBaHUsI 3HAHMH 00 OCHOBAaxX pa3BUTHS
oOliecTBa W NPUPOABI,  COBPEMEHHBIX  IMOAXOAaX  PALMOHAIBHOTO
UCIOJIb30BAHMS  NPUPOJAHBIX  PECYPCOB,  IPABOBOIM  PEryJIMPOBAHUM
0€30MacHOCTH KUBHEACATCIBbHOCTH, IPOTHO3UPOBAHU PA3BUTHSA HETaTHBHBIX
BO3JICHCTBUI U OIIGHKH MOCIEACTBUH UYPE3BBIYAWHBIX CHUTYallMi, COCTOSHUH
MOMYJIAUN KUBBIX OPTaHU3MOB, CTETIEHb HAPYLIEHHUs 9KOCUCTEM, CTPYKTYpE U
JMHAMHKE MONYJIALUIA.

OCHOBBI PHKJIAJHOTO
Ou3Heca ¥ (PMHAHCOBOM
IPaMOTHOCTH

JluciuniHa u3ydaeTcss ¢ 1esbio ()OpMUpPOBAaHMS 3HAHWH B obiactu
HNpUKIaaHOrO  Ou3Heca ¥ (PUHAHCOBOW  IPAMOTHOCTH,  KOTOpas
paccMaTpUBacT SKOHOMHYECKUE OCHOBBI TIOCTPOCHHUS U BEACHUs OM3Heca,
UCCIIEZI0BaHNE PBIHKA, PE3CHTALMIO FOTOBOTO CTAapTall NPOeKTa, 6a3oBble
HNPUHLMUIBL  yHpaBieHHs (HUHAHCAMH{, BKJIIOYass OOJDKETHPOBAHUE,
HMHBECTHPOBAHUE, HAJIOTH, KPEJMT U YIIPaBJICHUE JIMYHBIMU (PHHAHCAMM. .

OCHOBBI HayYHBIX
HCCIIeI0BaHUI

Uzywaercss ¢ wenblo (GOpPMHUPOBaHUS 3HAHME B OOJNACTH HAYYHBIX
HcCIeoBaHMi, (OPMHUPOBAHMS W  Da3BUTHS  HABBIKOB  HAy4HO-
HCCIIEIOBATENbCKOM  ACSTENBHOCTH.  PaccMaTpUBAOTCS  BONPOCHL O
mpaBiiax paboThl €  HCTOYHMKAMH HMHOpMAnuM, TMOAXOOBI K
MIPOCSKTUPOBAHUIO OTAEIBHBIX BUAOB HAyYHBIX PaboT, IOCTAHOBKH LeJIeil 1
3a/1a4 KCCIIeI0BaHusl, ()OPMYIMPOBKU BBIBOJIOB; OCHOBBI HAyYHOU ITHKU.

MK 0a30BBIX U CHMILIA
By30Bcknii KOMIIOHEHT

D2

MaremaTuuecKkuii aHaInu3

Llens HaHHOM MMCUMIUTHHBI (POPMHUPOBAHHME CHCTEMBI TEOPETHUIECKHX
3HAHWI M TMPAKTHYECKUX HABBIKOB OCHOB MAaTEMAaTHYECKOro arapara
aHaJIM3a UL UCIIONB30BAHMS B IPYTHX OOJIACTSIX MaTEMAaTHYECKOrO 3HAHHS
U UCUMIUIMHAX ©CTECTBEHHOHAYYHOrO COMNCPIKAHHS, O3HAKOMJICHHE C
OCHOBHBIMH ~ TOHSATHSAMH W METOAaMH  TEOPHH  TPEIEIIOB,
i hepeHIaIbHOr0O YW HHTETPAIbHOTO — WCYMCIACHUs — (yHKIMi
JCACTBUTENBHBIX IEPEMEHHBIX.

D3

HuddepentmansHoe U
HHTErPaIbHOE YPAaBHEHHS

IenasMu OCBOGHHS JUCUMIUIMHBI SBIAIOTCS: (OPMHUPOBAHHE 3HAHMIT O

COBPEMEHHBIX METONaX TeopuH Jaud(epeHIHAIbHBIX M HHTErpabHBIX
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YpaBHEHUH, UX MecCTa M pOIM B CHUCTEME MAaTeMaTU4eCKUX Hayk;
NIPUMEHEHUE IONYYCHHBIX TEOPETUYECKUX 3HAHMM K  pEUICHUI0
AKTyaJIbHBIX IPAKTHYECKUX 3ajad, Takke Pa3BUTHE HABBIKOB BBHIYMCICHHS
HHTErpajioB U ¢ pepeHINaIbHBIX YpaBHEHHUH.

D4

q)yHKI_II/II/I KOMIUICKCHBIX
NEPEMCHHBIX

HeHB JUCIHUITIIIMHBL - TIOBBIIICHUEC YPOBHA HpO(i)eCCHOHaJ'IBHOfI
KOMIICTEHTHOCTHU CTYICHTOB, ¢)OpMI/IpOBaHI/IC IOHATUA O TCEXHHYCCKUX
BO3MOKHOCTAX OAHOI'O M3 pa3CioB COBPEMEHHOI'O aHalin3a, CHa6I[I/ITI>
CTYACHTOB MAaTEMAaTUYC€CKUM alllapaToMm, HCO6XOI[I/IMI;IX JJIA IPUMCHCHUA
MaTréMarTudeCKux METOIOB B HpaKTH‘IeCKOﬁ JACATCIBHOCTH W B
HCCIICOBAHUAX,; IIO3HAKOMUTL CTYACHTOB C IIOHATHUSAMH, CbaKTaMI/I n
METOAaMH, COCTaBJIAKOIMUMA TEOPETHUUCCKUE OCHOBBI KOMIIJIEKCHOI'O
aHaJijsa.

D5

Mertopl MaTeEMaTHYECKON
076370478

Hem,}o N3Yy4CHUA JUCIHUITIITUHBI SIBJIACTCA d)O]I)MI/I]I)OBaHI/Ie
CUCTEMATU3HNPOBAHHBIX 3HAHWUW W HABBIKOB IO TaKUM B3aMMOCBS3aHHBIM
pasaciam BBICITICH MaT€MaTHKH, Kak HUCYHUCIICHUEC, YpaBHEHUSA
FHHep60J’II/IqCCKOFO, napa60mz1llec1<0r0 u SJINTUNTHYCCKOT'O THIIOB,
CIICIUAJIbHBIC (byHKLII/II/I. I/I3yqune JUCIHUITJIMHBI ITO3BOJIUT HCIIOJIB30BATh
TIOJTY4C€HHBIC 3HaHUWs JUIsL CaMOCTOATCIIBHOT'O aHajJmsa 3aj1a4
MaTeMaTHICCKOU (1)1/131/11(1/1, Ha OCHOBC AHAJIUTHYCCKUX ME€TO10B
HpI/I06peTaTI> HAaBBIKU PEIICHUS TIPAKTUYECKUX 3a4a4.

D6

Teopm{ BEPOATHOCTU 1
MaTreMaTu4dcCKas
CTaTUCTHUKa

Lesnpi0 Kypca sIBISIETCS OBJIQJICHHE OCHOBHBIMH MOHATHAMH W METOAAMHU
TEOPHU BEPOATHOCTEH M MAaTEMaTH4ECKOH CTaTHUCTHUKH, ()OPMUPOBAHHE Y
O0y4alolmMXCst ~ HAydHOro  MNpPEACTABICHHS O  BEPOSTHOCTHBIX
3aKOHOMEPHOCTSX MacCOBBIX OJJHOPOJHBIX CITY4aiHBIX SIBJICHHUI, a TAKKe O
Merozax cOopa, cucTeMaru3alui 1 00paboTKH pe3yIbTaToB HAOMIOICHHI
C 1eNbl0 BBIBICHHS CTAaTUCTHYECKUX 3aKOHOMEPHOCTEH; pa3BUTHE
HABBIKOB PCLICHWS MPAKTHYECKUX 3a7ad B paMKaX TEOCPETHKO-
BEPOSITHOCTHOT'O M CTaTUCTHYECKOr0 MOJX0/1a.

D7

AHanuTH4eckasi FeoOMeTpust
U JTUHEiHas anredpa

Kypc nsyuaercs ¢ nensio GopMHpOBaHUS CHCTEMAaTH3UPOBAHHBIX 3HAHMI
W HaBbIKOB MHCCIEJOBAaHMS M pEIUCHUS THIOBBIX 3aJad BbICIICH
MaTeMaTUKH 10 CIEIYIOLIIMM OCHOBHBIM TEMaM: BEKTOpHas aiureopa;
AQHAINTUYECKAs. TeOMETpUsl HA IUIOCKOCTH M B IPOCTPAHCTBE; KpPHUBHIE
BTOPOr0 HOPSJKA; MAaTPULbl; ONpPENSIUTENN; CHCTEMbl JIMHEHHBIX
anreOpanvecKnx ypaBHEHHI; KOMIUIEKCHBIE YHCIIa, MHOTOWIEHBI OT OHOU
NIEPEMEHHOM, TpPYNIbl, KOJNbLA, [OJs; JIMHEHbIE IPOCTPaHCTBA U
TIOJUIPOCTPAHCTBA.

D8

MexaHuka

Kypc usydaercst ¢ 1enbio GOpMHUPOBAHUS CHCTEMbI 3HAHHH 00 OCHOBHBIX
3aKOHAaX M YMCHUH NPUMEHATh MX IPH PEIICHHU 337a4 MO CICIYIOIIUM
OCHOBHBIM TE€MaM: KHMHEMaTHKa TOYKM W TBEPIOrO Teja; HPHHLIMII
OTHOCHMTEJIBHOCTH; AMHAMUKA MaTEpHAIbHON TOYKH; AWHAMUKA TBEPJOroO
TeNa; CTaTHKa; HEMHEpLHAIbHBIE CHCTEMBI OTCYETa; PEJISTHBHCTCKAs
MEXaHHKa; MEXaHHKa JKHJKOCTEH U ra30B; BOJIHBI B CIUIOLIHOM cpese.

D9

MornekynsipHast Gpu3HKa

Kypc usydaercs ¢ 1enbio (OpMHPOBaHHUS CUCTEMBI 3HAHHH 00 OCHOBHBIX
3aKOHaX M YMEHHMH NPUMEHATh MX IIPU PEIISHHH 33jad I10 CIIeTYIONHM
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TEMaM: (1)I/I3I/I‘IGCKI/IC CBOICTBAa TEII Ha OCHOBE paccMOTpEHUS UX
MOJICKYJIAPHOI'O CTpPOCHMUAA; MOJICKYJISIPHO-KMHETHYICCKAsL TCOpuA
nacajlbHbIX Ta30B; CTaTUCTUIECKUI MCTOM; MaxcBesmioBckoe
pacnpeaciiCHuE MOJICKYJI II0 CKOpPOCTAM; IIEPBOEC HW BTOPOC Ha4dallo
TCPMOJUHAMHUKH, SABJICHUA TIIEPEHOCA, PCAJIBHBIC TIa3bl; XHUIAKOCTU U
TBEPAbLIC TCJIA; C]Z)a3OBI)Ie PaBHOBECHS U IPEBPAILCHMS.

D10

DIEKTPUYECTBO U
MarHeTHU3M

Kypc m3ywaercs ¢ menbio (OpMHpPOBaHMS YETKHX TIPEACTAaBICHHH O
(yHIaMEHTAIBHBIX MOHATHAX W OCHOBHBIX 3aKOHAaX, YMEHHH IPUMEHSTH
UX IpU pEIICHUHM 3aJady, HaBbIKOB IIPOBEJECHUS HKCIEPUMEHTa IO
CIICAYIOIMM TEeMaM: 3JIEKTPOCTATHKA; IOCTOSHHBIM 3JIEKTPUYECKUH TOK;
MarHUTOCTaTHKa;  JIEKPUYECKUH TOK B Ppa3IM4HBIX  Ccpelax;
3JIEKTPOMArHUTHAsI MHAYKIUS U ypaBHEHUS MakcBeiia; NepeMEeHHbIH TOK;
3JIEKTPOMArHUTHBIE BOJIHBI.

D11

OnTrka

Kypc usydaercst ¢ mensio GOpMHUPOBaHUS CHCTEMBI 3HaHHH 00 OCHOBHBIX
3aKOHAX M YMEHHMH NPUMEHATh UX NPU PELICHHUH 3a/ad IO CIeXyIoLUIUM
TemaMm: DoToMeTpust. DIeKTpoMarHuTHas Teopusi ceeta. MHTepdepenius
cBeTOBBIX BOJNH. J{ndpaxnus ceera. [Tonspuzanus ceera. Bzanmopeiicteue
u3nydeHus c¢ BemectBoM. Jlucnepcus. I[loryomenne u paccesHue cCBeTa.
Bunsl usnydenus. TemnoBoe U3JIydeHHE U €r0  XapaKTEPUCTHKH.
OCHOBHbIE PUHIMIIBI MATEMAaTHYECKOT0 ONMMCAHKs ONTHYECKUX SIBJICHUIL;
NIpUMeEPhl UX MPAKTHYECKOr0 UCIOIb30BAHMSL.

D12

AtomHas pu3mKa

Kypc usyuaercs ¢ uenbto (OpMUPOBaHHS 3HAHUH OCHOB COBPEMEHHOH
(GU3MKM aTOMOB M OCHOB KBaHTOBOH (M3MKM, a TaKkKe NPHOOPETCHUS
HABBIKOB AKCIICPHMMEHTAJIBHON pabOThl, YMEHHH NPAaBUIBHO BBIPA3UTh
(bu3nuecke uaeH, KOIMIeCTBEHHO (GOPMYITHPOBATH U pellaTh HU3HIECKIe
3a7a4y, OLICHMBATh TOPAAKH (U3MYCCKHX BEIMYMH; HMETh SCHOE
HPECTAaBICHUE O IPaHULAX NPUMEHEHHs (PU3NYECKUX MOoJeNneil u rumnores.
PaccMarpuBaloTcst  CieiyrolMe BONPOCHI: KOPIYCKYJISPHbIE CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH; BOJHOBBIE CBOMCTBA KOPITYCKYJI; IUCKPETHOCTh
ATOMHBIX ~ COCTOSIHHIf; NOpHHIMII  HeompeneineHHoctd [ elizeHOepra;
BosHOBas (yHKIMS; ypaBHeHue [lIpenunrepa; «bapbepHbie» 3a1aum; aTOM
BOJIOPOJId; MEXaHUYECKHI M MarHUTHBIH MOMEHTBI aTOMa.

D13

SnepHast puznka

Kypc nsyuaercs ¢ uenbto (OpMUPOBaHUS CUCTEMBI 3HAHMH 00 OCHOBHBIX
3aKOHaX M YMEHHMH NPUMEHATHh UX IIPU PEIICHUH 3a7ad 10 CIIETYIOLHM
OCHOBHBIM TE€MaM: COCTaB M OCHOBHBIE CBOWCTBA aTOMHBIX SIED, SAEPHbIE
CHJIBI, SIIEPHBbIE MOJIEIH, HEYCTOMUYMBBIE SIpa, SAEPHbIE PEAKIUH, OCHOBBI
JO3UMETPHH, 3JIEMEHTBI bu3HKH 3JIEMEHTapHbIX YacTHII,
KOHIEHCHPOBAaHHOE COCTOSHUE BEINECTBA, THUIBl KPUCTAIIMYECKUX
PELIETOK, TEIUIOBBIE U 3JIEKTPUUECKHE CBOICTBA TBEPIBIX TEIN, AIEMEHTHI
30HHOH TEOPHUH TBEPABIX TeJ, KBAHTOBBIE CTATHCTHKU, KUHETHYIECKHE
SIBIICHUSI B KpUCTAJLIaX

D14

IpakTHKyM O MEXaHHKE
MOJIEKYJISIpHOH (pr3nke

Kypc wu3ydaercs ¢ 1enblo  (HOPMHPOBAHHMS, YCOBEPIICHCTBOBAHUS,
Pa3BUTHUS U YIUIyOJEHHMS 3HAHWH MO MEXaHWKE M MOJIEKYISpHOH (usmke,
0COOCHHOCTSAX COBPEMEHHOTO0 JIabopaTOpHOro (M3HYECKOro MPAKTUKYMa B
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YCII0BUAX MacIITabHOro HOBBIX I/IH(l)OpMaHI/IOHHI)IX

TEXHOJIOTHIA.

BHCAPCHUS

D15

[IpaxTukym no
JJIEKTPUYECTBY U
MarHeTu3My

Kpr n3ydacrca C LEJIbIO (I)OpMI/IpOBaHI/I}I IMPaKTUYECKUX HABBIKOB
peuI€Hrd Ka4€CTBCHHBIX, OKCIEPUMEHTAJIbHBIX XU HECTAHIAPTHBIX 3a/1a4 110
TaKUM paszicjiaM, KaK JJICKTPOCTAaTHKa, MOCTOSIHHBIN | HepeMCHHBIﬁ
3HeKTpH‘ICCKI/Iﬁ TOK, MarouTHass MHAYKIUA, CAMOMHIYKIIWA, KoseOaHus u
BOJIHBI.

D16

[IpakTuKyM™m 110 ONTHKE 1
aTOMHOH (pr3nke

Kypc wusydaercs ¢ menbio (opMupoBaHHs TIOHMMAaHHS M HaBBIKOB
MIPAaKTHYECKOr0 IPHMEHEHHsT (DyHIaMEHTaIbHBIX 3HaHHH O (QH3MUECKuX
SIBJICHHSIX, 3aKOHOB ONTHKH, aTOMHOM (DM3WKU MO TeMaM: TeOMeTpHIecKast
ONTHKA, 3aKOHBI Maitoca, qudpaknns 1 HHTepdepeHnus cBeTa, aTOMHEIE
criektpsl  He, HQ, mnpuHOMmEl paboTel TeNHii-HEOHOBOTO  J1asepa,
uaTepdhepomerp Padpu-Ilbepo, MaiikenbcoHa.

I{uxJ1 6a30BbIX JUCHUILIM
KomnoneHT no Bs160py

D17

®du3rKa 1 Hay4yHO-
TEXHUYECKUI Iporpecc

Kypc  wm3ywgaercs ¢  1uensto  QopMmupoBaHHMs y  CTYASHTOB
CHCTEMaTH3UPOBAHHBIX 3HAHMI B 00NacTH pa3BUTHA (QU3NUECKON HAyKH,
TEXHHKA W TEXHOJIOTHMH, eCTeCTBEHHO-HAyYHOTO MHPOBO33PEHHS U
MOHMMAHWS TIPUHIMIIOB HAyJYHO-TEXHHYECKOro Iporpecca, Haubonee
BaXXKHBIX OTKPHITUH B (pr3uKe, poiau (U3MKH B Pa3BUTHH COBPEMEHHBIX
MEXIUCIUIDIMHAPHBIX HAYYHBIX HAIIPaBICHHI.

Ucropus ¢puzuku

Kypc usydaercst ¢ nenbto (OpMHUPOBaHUS y CTYIEHTOB CHCTEMbl 3HAHUH
1o (GyHIaMEHTAIBHOMY OOLIETEOPETHYECKOMY M METOJOJIOTHYECKOMY
colepxaHHO (U3MKM KAaK HAaydHOM JUCLMIUIMHBL B  IIpoliecce
UCTOPUYECKOI0 PA3BUTHS MO3HAHUS, O3HAKOMIJIEHHMS OOYHAIOLIMXCS C
BKJIAJIOM YYCHBIX B Pa3BUTHE (DH3HKH.

D18

OCHOBBI (PU3HIECKOM
3NEKTPOHUKH

Kypc uzydaercs ¢ uenbto pOpMHUPOBAHHS Y CTYAEHTOB CUCTEMAaTHYECKUX
3HaHUH O (QU3UYECKHX, TEXHOJIOIHYECKHX U CXEMOTEXHMYECKUX OCHOBAaX
MHKPOJICKTPOHHMKH,  OCHOBHBIX  [apamerpax H HPUHIHMIIAX
(YHKIIMOHUPOBAHUS U POBBIX HHTETpaIbHBIX MHKDPOCXEM,
KIacCU(UKALMK MHKPOCXEM, HABBIKOB IPHMEHEHHs TEOPETHYECKHX
3HAHMH TpPU  PEIICHWH MPAKTUYECKUX 3alad B NpoeCCHOHAIBHOM
JeATENbHOCTH.

Hudposast anekTpoHUKa U
MHKPOIIPOLIECCOPHAsT
TEXHHUKA

Kypc usyuaercs ¢ nenbio GpOpMHpPOBaHHS OCHOBHBIX 0A30BBIX 3HAHMHU B
00JacT  COBPEMEHHBIX  HHCTPYMEHTAIBHBIX  CPEACTB  MOMIEPKKU
pa3paboT4uKoB MUKPOIPOLIECCOPHBIX cUcTeEM (MIIC) u
mukpokonTpouiepoB (MK), ocBoeHHs METOOMKHM MPOrpaMMHPOBAHUS,
MIPOEKTHUPOBAHUSI MMKPOIIPOLECCOPHBIX CHUCTEM, MHUKPOKOHTPOINJIEPOB,
mpuoOpeTeHust  CTy[JGHTaMH 3HAaHMH W  HAaBBIKOB  MCIIOIb30BAHUS
CXEMOTEXHHYECKOT0 TMPOEKTUPOBAHUSA PAJUO0 M MHKPOIIEKTPOHHBIX
YCTPOMCTB.

D19

Mertons! u3MepeHus
(U3MYECKUX BEIUYNH

Kypc wusywaercs ¢ 1mensio (opmupoBaHus y 0OyYarolmMXcsi HAaBBIKOB
MPOBEJCHHUS HM3MEPUTENIBHBIX 3KCIICPUMEHTOB, OLICHKH IOTPEIIHOCTEH
PE3y/IBTaTOB H3MEPEHHUMH, pabOThI C ITaKeTaMH TOTOBBIX mporpaMM. B kypce
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paccMaTpuBarOTC OCHOBHBLIC IOHATHSA METPOJIOTMH, METOAbl U3MEPCHUA
pa3In49HbIX (1)I/I3I/I'ICCKI/IX BCJIMYHUH, 06p8.60TKH PEIYIBTATOB I/I3MGpCHI/Iﬁ,
METOABI NPOBEACHUA COBMECTHBIX, COBOKYITHBIX I/I3MepeHI/II7L

MCTpOJ'IOI‘PISI, Kpr U3y4acTCda C LCJIbIO O3HAKOMIJICHHS C CYHIHOCTBIO M COACPIKaHUEM
CTaHgapTusanus u METPOJIOrny, CTaHAapTHU3alluu, CepTI/Iq)I/IKaLII/II/I, CO CpeacTBaMu H3MepeHHfI
CCpTI/ICbI/IKaHI/ISI H o0ecriedyeHrneM CAUHCTBa I/I3MepeHPII>‘I, OCHOBaMH MeTpOJIOFPI‘ICCKOﬁ

nestenpHOCTH PK. PaccMaTpuBaroTcs Gpusmyecknue CBOWCTBA, BETUYMHBI U
IIKaJIbl, MEXIyHapOJAHAas CHCTEMa EIWHMII, IOTPEIIHOCTH U3MEPEHUH,
METPOJIOTMUECKUE XapaKTEPUCTUKU CPEJICTB U3MEPEHHI.

Iuxa npouMpyommx AMCHHUILINH
By30Bckuii KOMIIOHEHT

D20 | Teoperuueckas MexaHHKa Kypc n3yuaercs ¢ nenbro ()OpMHUPOBaHUS CUCTEMBI 3HAHMH 00 OCHOBHBIX
3aKOHaX M YMEHHMH NPHUMEHATh MX MPU PEIIEHHWH 3a71ad T10 CIIETYIOIHM
ocHOBHEIM Temam: ®opmanusm Jlarpamxka. YpasHenuwe Jlarpamka s
MatepHasibHOI Touky; O600LIeHHbIe KOOpAUHATEL. YpaBHeHue Jlarpamxka
B OOOOIIEHHBIX KOOPIMHATAX, JHCCHUNATUBHBIC CWIBI; [IpHHLUIBI
HaMMeHbIIero aeicteus; MuaTerpansl apmxenns; OTHOMEPHOE JBHKEHHUE;
JlBmKeHNe B LEHTpaIbHOM TMoje; YpaBHeHHe Jlarpawxka mpu Hanuduu
JNIEKTPUYECKHX M MArHMTHBIX CHII; Pacmagsl M CTONKHOBEHHs 4YacTHIL;
Paccestne wactui; Manble KkoneOaHuWs; YpaBHeHWs [ aMIIbTOHA;
Anmabatuueckue HHBapHaHTbl;, Y paBHeHue ['amunpToHa-SIKo0H.

D21 | DnekrponuHamuka Kypc wm3yuaercs ¢ 1enblo (GOpMHPOBAaHHS CHUCTEMbl 3HaHHH 00
(GyHIaMeHTaTbHBIX 3aKOHOB JJIEKTPOAMHAMUKH M YMEHUH MPHMEHSATH HX
OpPU PCLICHUH (U3MYECKHX 3aJad MO CICAYIOIIMM OCHOBHBIM TeMaM:
OCHOBHBIC TTOHATHUSI JJICKTPOIUHAMUKY, YpaBHEHHUs MaKcBelIa, SHeprus 1
HMITYJIBC DJIEKTPOMArHUTHOTO MOJIS, yPaBHEHHsI JJIEKTPOMArHUTHOTO TTOJIS
B MOTCHLMANAX, CTAlHOHAPHOE JJICKTPUYECKOe IIONe, MarHUTHOE MOJe,
IUIOCKHE JIIEKTPOMArHUTHBIE BOJHBI, H3TYIEHUE DIEKTPOMATHUTHBIX BOJIH,

penATUBUCTCKAsT  (OPMYIMPOBKA  JNIEKTPOOMHAMHUKH,  IIOCTY/IAThl
CIICLMAIbHOM TEOPHH OTHOCHUTEIBHOCTH.
D22 | KBanToBast MexaHHKa Kypc u3yuaercs ¢ nenbio (GOpMUpPOBaHUS NOHUMAHHNA 3aKOHOMEPHOCTEH

MHUKPOMHpA, YETKOTrO MPEACTaBJICHHUs O (U3NYECKON HPHPONE SBICHHUI,
MOMUUHAIOIIMXCA ~ KBAaHTOBBIM ~ 3aKOHAM, 3HAHMH  TIpaHULBl  HX
MPUMEHUMOCTH M yMEHHH MMH 3 ()EKTUBHO I0JIb30BaThCS HA INPAKTHKE.
PaccmarpuBaloTcst  cieiyronMe BONPOChI: [IPHMHIMIBI M MOCTYIAThl
KBaHTOBOW Mexanuku. Omeparopsl Qu3nveckux BenuuuH. I[loiHoe
BpEMEHHOe M cranuoHapHoe ypaBHeHue Illpenunrepa. JIuHeWHbIN
TApMOHUYECKUH  OCLMILUIATOP. Teopus BOAOPOMONOAOOHOTO —aroma,
NpuOIMKEHHbIE METOBI KBAHTOBOW MexaHUKH. CHcTeMa TOXKAECTBEHHBIX
YaCTHIl B KBAHTOBOH MEXaHHKE.

D23 | TepmoauHamuka u Kypc usydaercst ¢ 1uenbio GOpMHUPOBAHUS CHCTEMBbI 3HAHHH 00 OCHOBHBIX
cTaTucTHYecKas hU3MKa 3aKOHAaX M YMCHHH NPUMEHATh MX MPH PEIICHHU 33/a4 MO CICAYIOIIUM
ocHOBHBIM TemaMm: PazoBoe mpocTpaHcTBO. [TOHATHE CTaTHCTHYECKOrO
aHcam6ns. Teopema JlmyBunns. Marpuia TJIOTHOCTH. YpaBHEHHE
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JInypumna-Heiimana.  ®dopmanusm  'amunbToHa I omnucaHus
MexXaHW4eckux  cucreM. IlocrymaTsl — craTucTHYeckoH — (pH3HKHL.
TepmonuHamMu4eckoe onucaHue MakpocucreM. CHCTEMBI C HEPEMEHHBIM
yucioM vactull. OCHOBHBIE TOJOKEHHsI KBAaHTOBOW Teopmu. KBaHTOBas
craructuka. Quykryanuu. Ousznyeckas KUHETHKA.

D24 | AromHas u MoneKyIsIpHast Kypc usyuaercs ¢ nensro GopMUpOBaHUs IOHUMAHHA OCHOBHBIX HOHSTHI
CIEKTPOCKOIHS M 3aKOHOB aTOMHOM M MOJIEKYISIpHOH crekTpockonuu. PaccmarpuBarorcs
CIIEIyIOIME€ BONPOCHI: YPOBHM DJHEPTUM W TEPEXOABI MEXIY HHUMH;
CIIEKTPBI TIOTJIONIECHHS, HCITYCKAHUS U PACCESHHUS; IEICHNE CTIEKTPOCKOINHI
10 CBOWCTBaM HW3ITy4EHUs; JAEIEHHE CHEKTPOCKOIHMM TI0 CBOHCTBAM
aTOMHBIX CHCTEM; OCHOBHBIE XapaKTEPHCTHKH yPOBHEH OSHEPrUH;
CHMMETpPHUSl aTOMHBIX CHCTEM M HUX YPOBHEH SHEPIWH; BEPOSTHOCTH
MepexoJoB M IpaBwia OTOOpa; MHTEHCHMBHOCTH B CIIEKTPaX OCHOBBI
KBaHTOBOM TEOPHH; BpAIICHHS u KoneOaHust MOJIEKYIT;
9KCIEPUMEHTANIbHOE HAOJNIIO/ICHHE BpalaTeNbHBIX M KOJIeOaTeNbHBIX
CIIEKTPOB;  DIEKTPOHHAs  CTPYKTypa  MOJEKYd;  CHEKTPOCKOIHS
NIEKTPOHHBIX EPEXOJIOB B MOJIEKYIIaX.

D25 | ®dusuxa Kypc usyuaercst ¢ menbio (opmupoBaHust 0a30BbIX 3HaHHH B 00JacTH
KOH/ICHCHPOBaHHOTO (U3NKKM KOHICHCUPOBAHHOI'O COCTOSIHUS. PaccMaTpuBaroTcsi BOIPOCHI:
COCTOSTHUS CTpyKTypa M CHMMETPHS TBEPIBIX Tel1. DJIEKTPOHHBIH ra3 B MeTajUlax.
ONeKTpUYecKHe M TeIUIOBbIe CBOWcTBa MeramwioB. Kiaccuduxarms
TBEpPIbIX  Tel.  Ympyrue — cBoiictBa  KpucramioB.  KomebGanus
KPUCTAJIIMYECKON pemeTkd. KuHeTHyeckne sBJICHUS B MeETalIaxX H
HOJIYTIPOBOAHHUKAX. OneKTpoH-(hOHOHHOE B3aMMOJICHCTBHE.
Hexpucrammnyeckue TBepAbIe Tena.

Iuxa npopuIupyrommMxX AMCHMILINH
KoMnoneHT 1o Bo160py

D26 | KommbroTepHbie METOIbI B Kypc m3yuaercs ¢ 1espto GOpMUPOBaHUS Yy CTYACHTOB 3HaHHUI O METOAaX
¢buzuke [OCTAaHOBKH KOMITBIOTCPHOTO OIKCIICPUMEHTA, MOHUMAHHUSA (HHU3MICCKHX
MPOLIECCOB HAa OCHOBE KOMIIBIOTEPHOrO MOJEIUPOBAHHUS, PA3BUTHUS
HABBIKOB NMPHMEHEHHUS KOMIIBIOTEPHBIX METOAOB OOpabOTKH pe3yabTaToB
(GU3MYIECKOro IKCIEPUMEHTa, MHTepeca K NPUMEHEHHIO KOMITBIOTEPHBIX
TEXHOJIOTHET JUTs PeLICHHs 33184 110 pa3fieaM QU3HKH.

Merozbl 00paboTKH Kypc usydaercst ¢ uenbio (OpMUPOBAHUS HABBIKOB MPUMEHEHHUSI METOIOB
pe3yabTaToB (PU3UUECKOro CTaTHCTHYECKOH 00pabOTKH  pe3yabTaTOB U3MEpeHHit  (usmyeckux
9KCTIEPUMEHTA 9KCIIEPUMEHTOB. VI3ydeHne NUCILUIUTAHBI O3BOIHUT ONPEASIHTh MPUIHHbL

BO3HMKHOBEHHS ¥  Xapakrep [OTPEIIHOCTeH INpu  IPOBEACHUH
9KCIEPUMEHTOB, OLCHMBATh HX, INPUMEHSS METOIbl MareMaTH4ecKon
00paboTKH ¥ KOMIBIOTEPA AJIsl UX MUHUMH3ALUH.

D27 | Hanomarepuais! u Kypc u3yuaercs ¢ 1enbio (OPMHUpPOBAHUS CHCTEMbI 3HAHHH O BHIAX U
HaHOTEXHOJIOTHH 0COOCHHOCTAX HAHOMATEPHAJIOB, METOJAX MX MOJIY4EHHS M IEPCIEKTUB
NpUMeHeHus. B Kypce  paccMaTpHBaroTCs XapaKTePUCTUKU

HaHOMAaTepHuajioB, BJIUIHUE (I)I/BI/IKO'XI/IMI/IFIECKI/IX TPOLECCOB UX CHUHTE3A
Ha CBOMCTBa TOJIYYa€MBbIX MAaTE€PHUAJIOB, METOJbI NX MCCICAOBAHMSL.

15




Duzndeckrue 0CHOBBI
HaHOMAaTCpUuajioB

Kypc m3ydaercs ¢ menpio (OpMHpPOBaHUS 3HAHWI, YMEHHH, HAaBBIKOB
MIPUMEHEHNS] 0COOEHHOCTEH MPOTEKaHUs (HU3UKO-XUMHIECKHX IPOLECCOB
IIPY CHHTE3¢ HAHOMATEpHAJIOB W HAHOCTPYKTYP, a TaK K€ UX BIMSIHUE Ha
ONTHYECKHE,  MEXaHWYECKHe,  JJIEKTPUYeCKHe,  MOp(OIOrHIecKHe,
TEKCTYpPHbIE XapaKTEPUCTUKU C LEJIbI0 UX NPAaKTHYECKOr0 IPUMEHEHHUS.

D28

duznveckue METO/IbI
HCCICN0BaHUA MaTEpUaJIOB

Kypc usyuaercs ¢ 1enbio (GopMHUpOBaHWS 3HAHHWH, YMEHHH M HABBIKOB
MPUMEHECHUS (PU3NYECKUX METOJIOB MCCIICIOBAHUS MAaTEPHAIIOB, TAKUX KaK
METOJ 30H/10BOM u MPOCBEYUBAIOIICH MUKPOCKOIHH,
PEHTTEHOCTPYKTYPHOTO aHanusa, METO/IbI HCCIIeIOBAaHUS
JMEKTPOPUIUUCCKAX XAPAKTEPUCTUK, SIMP CHEKTPOCKOTHH, ONTHYECKOH
CHEKTPOCKOITMH, KBAHTOBO-XUMHUECKUX METOJIOB HCCIICIOBAHUH.

Meroznel nonyueHus 1
HCCIICTIOBAHUS MaTepHAIOB

Kypc m3yuaercs ¢ menbio (OpMHUpOBAaHHS 3HAHWH, YMEHHH M HaBBIKOB
MPUMEHEHUST METOJIOB CHHTE3a MaTepHaloB (rasodasHoe, )HIKodasHoOe,
TBepnodazHoe, (U3MUECKHE, XUMHYECKME W TuOpuaHblEe, top-down,
bottom-up TexHoNOrKMM), HCCIACAOBAHMS METONAMH CKAaHHpYIOUICH ¢
NIPOCBEUYMBAOLIEH JNIEKTPOHHOMI MHKPOCKOIIHH, PEHTI€HOBCKOM
T(PaKTOMETPUH, BCEMH BUJIAMU aTOMHOM, ONTHYECKON CIIEKTPOCKOIUH,
METOJIAMHU CIEKTPATbHO-KHHETHIECKHUX UCCIIeIOBaHHUI.

D29

ITporpamMMupoBaHue 1
MaIIHHOE 00y4YeHHUe

Kypc wnzydaercs ¢ nenbro pOpMHUpOBaHUS 3HAHUH B 00JIACTH MAIIMHHOTO
OOy4eHUsI, QJITOPUTMOB M CTAaTHCTHYECKHX MOJENEH, MO3BOJISIONINX
KOMIIBIOTEpaM pelarh 3agayd Oe3 sSBHBIX YKa3aHWM, aHann3a IaHHBIX,
pacrno3HaBaHust 00pa3oB M NPOTHOUPOBAHMSA, MO3BOJISSL MalldHAM
YUHMTBCS M YITY4IIAThCS HA OMBITE.

HckyccTBeHHBI MHTEIUIEKT

HeHL}O W3YYCHUSI MNUCLUMUIUIMHBL ABJIACTCA Q)OpMHpOBaHI/IG LEI0CTHOIO
npeacraBjaeHuss O COBPEMEHHOM  COCTOSAHHUU TCOPUU W NPAKTUKU
INOCTPOCHHUA  HUHTCJUICKTYaJIbHBIX  CHCTEM  PA3JIMYHOIO0  HAa3HAYCHUA.
OBnasneHue 06y"{a}0H.[I/IMI/IC5[ CTPYKTYPBI HUCCJIIENOBAaHUA B obractu
HUCKYCCTBEHHOI'O HMHTEJUIEKTA, OJTalbl pasBUTHA U maccnq)m(aum
HCKYCCTBECHHOI'O MHTEJIJICKTA.

D30

3D mozpenupoBaHue
(PU3MYECKUX TPOLIECCOB U
KOMIBIOTEpHas rpaduka

Kypc usyuaercs ¢ uenbto (pOpMHUPOBAHMS y CTYJEHTOB TEOPETHYECKHX
3HaHM N0 co3faHuio 3D Mopeneid, HaBBIKOB CO3/1aHUs TPadUUSCKOro H
MYJIbTHMEIUMHOr0 Jau3aiiHa, yMmeHusi paboratb ¢ 3D penmakropamuy,
MOJIEITUPOBATh CHUCTEMBI YacTHUIl, B3aUMOJEHCTBIE (PU3MYECKUX OOBEKTOB,
MPUMEHATH KOMITBIOTEPHYIO aHMMALMIO, HHTEPAKTUBHYIO KOMIIBIOTEPHYIO
rpaduky, paborars B 3D penakrope Blender.

Anropurmuzanus u
[POrpaMMHPOBAHHE Ha
Python

Kypc usydaercs ¢ nenbto GOpMHUPOBaHUS AITOPUTMHYECKOTO MBILIICHHUS,
CHCTEMaTH3aLysl IPUHIMIOB MOCTPOCHUS S3bIKOB NPOrPAaMMHPOBAHUS U
MOAXOMO0B K pa3paborke mporpamm iss DBM; HaBbIKOB B 00JaCTH OCHOB
QITOPUTMH3ALIMH U SI3bIKOB IIPOrPaMMUPOBAHMS; PELICHNS TUIIOBBIX 3a/1a4;
pa3paboTKM ¥  OTJIAAKH TNpOrpaMM B COBPEMEHHBIX  Cpelax
IPOrPaMMHPOBAHHSL.
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Ceprudurxannonnas nporpamma (minor ) « MH:keHepHbIi» - 20 KpeANTOB
AnroputMu3anus u nporpammupoBanue Ha Python; 3D monenupoBanue puznyeckux mpoueccoB U KOMIbIOTEpHAs rpaduka — 5 KpeaIuToB
OcHoBHI (pr3nyeckoit 2nekTpoHuKH; L{ndpoBas aneKTpOHUKA U MEKPOTIPOLIECCOPHAs TEXHUKA — 5 KPEIUTOB
Merto bl u3MepeHus (pU3NYECKUX BETUYMH; MeTposorus, cranaapTHu3anus U cepTudukanus — 5 KpeaAUuToB

[IporpammupoBanue 1 MalIMHHOE 00y4YeHHe; VICKyCCTBEHHBIN UHTEIUIEKT — 5 KPEIUTOB

HaumenoBanue MoayJis

CemecTpbl, T1CHUTLIHHBI

5

Wmxenepnsiii (Minor) 1

AnroputMmuzanus u
MIPOrpaMMHUPOBAHHE HA
Python; 3D monenupoBanue
(bM3MYECKUX MPOLIECCOB U
KOMITbIOTEpHast rpaduka

OCHOBBI (PU3HIECKOH
JJIEKTPOHHKHY,

Iudposast snexrponnka n
MHKPOIPOIECCOPHAsi TEXHHUKA.

Wmxenepnsrii (Minor) 2

Meropl u3MepeHus PU3HIECKUX
BEJTHYHH;

Merposnorusi, CTaHIapTH3aIM 1
cepTUUKALHSL

ITporpaMMHUpoBaHHE U
MalIrHHOE 00y4YeHHeE;
HckyccTBeHHbIH
HHTEIUIEKT.

17




CoraacoBanmue IJIAHUPYEMBIX PE3YyJbTATOB oﬁyqennﬂ C MEeTOaaMHM Oﬁy'leH]/lﬂ U OLICHUBAHHUA B paMKaxX MOAYJd

Pe3yabTaThbl Ilnanupyemblie pe3yJibTaTbl 00yUeHHsT 10 MOAYJII0 Metoab! 00yuyeHust MeTtoabl OLlEHMBAHUA
00y4eHust
PO 1 3HaeT MCTOPHUIO CTAHOBJICHHS coBpeMeHHoro KasaxcraHa, BiajeerT KylbTYpOil MBINUIEHHS, | VHTepakTuBHas Jekuus, nenoBas wurpa, | Kommoksuym, Tect
HCIIONB3YeT OCHOBBI (PHIIOCO()CKHX, IPABOBBIX 3HAHHWH B IMPOPECCHOHAIFHON JIESITEIFHOCTH, | KeHC-METOAbI, KPYIJBIA CTOJ, TpYIIIOBas
MIOHMMAeT YKOHOMHUUYECKUE M COIHABHBIE YCIOBUSIX OCYIIECTBICHHS NMPEATIPUHAMATEIBCKON | ITUCKyCCHS
JeATeNTbHOCTH, OLIEHMBAeT BO3JCHCTBUS BpPETHBIX M OMAcHBIX (DAaKTOpPOB Ha YEJOBEKAa U
MIPUPOIHYIO CPeny.
PO2 [Ipumensier oOIIecTBEHHBIE, AETOBbIE, KYIbTYPHBIE, IIPAaBOBBIE M STHUECKNE HOPMBI U 3HaHWe | VIHTepakTHBHas Jnekuus, nenoBas wurpa, | Kommoksuym, Tect
OCHOB TIpEJIIPHHIMATENbCTBA, (DMHAHCOBOM T'PaMOTHOCTH M 3JI0pOBOrO 00pasa JKW3HH B | KEWC-METOABI, KPYTJIBIA CTOJ, TpyNIIOBast
po)eCCHOHANBHOM 1 MCCIIEA0BATENILCKON IESITENEHOCTH JICKYCCHSI
PO3 OcymiecTBisieT MEXINYHOCTHYIO, MEXKKYIBTYpPHYIO, PO(ECCHOHANBHYI0O KOMYHHKAIWIO Ha | VIHTepakTHBHas JIEKIHS, npoekTHoe | KomrokBuym, Tect, 3ammura
Ka3aXxCKOM, PYCCKOM W WHOCTPAHHOM SI3bIKaX, aHAJIM3UpyeT WH(OpPMAIMIO W NMPUHMUMAET | oOydeHHe MIPOEKTHOH paboTHI
CHTYAIMOHHBIC PEIICHHUS
PO 4 [IpumeHsieT COBpEMEHHYIO BBIUHCINTENBHYIO TEXHUKY, NaKeThl NporpamMm o0pabotkn | MHTepakTuBHas — jekuus, upobnemHoe | KommokBuym, Tect, oneHka
TEKCTOB, 0a3 IaHHBIX, JJIEKTPOHHBIX TAOIHI] W TpadUUeckux PHCYHKOB IUIsl MPOBEIEHHS | oOydeHHe, rpymmoBas pabota, | pemieHus NPOOIEMHBIX 33134
(U3MYECKUX IKCIIEPUMEHTOB. JIeMOHCTpaIysl paboThI MakeTa MPOrpamm,
nabopaTopHble  paOOTHI, CHTYallMOHHBIE
KeHchbl
PO5 Brnaneer coBpeMEHHBIMH S3BIKAMH TIPOTPAMMHUPOBAHMS W METOAAMH KOMIBIOTEPHOro | MHTepakTHBHAs JEKIMs, JEMOHCTPALIHS KomnnokBuyM, Tecr, 3amuTa
MOJICITUPOBAHUS B (DU3UKE, IPUMEHSET aJrOPUTMbl MAIIMHHOIO OOYYEHHs M UCKYCCTBEHHOTO | aJrOPUTMOB MAlIMHHOTO O0YYEHHS, HPOEKTHON paboThI
HHTEJUIEKTa, CO3JAaeT M NPUMEHSAECT ITOPUTMBI PEIICHHS CTaHJAPTHBIX M HECTAHAAPTHBIX | MpoOieMHoe o0ydeHue, rpymnoBas paboTa,
(U3HUSCKIX 3a/1aY. sabopartopHsle pabotsl, npumenenne KT
PO 6 IMpumenser  MHGOPMAIMOHHO-KOMMYHHUKAILIMOHHBIE ~ TEXHOJNOTMM B IPaKTHU4YecKod | VIHTepakTHBHAs JEKUMs, IEMOHCTPALUS KomnnokBuyM, Tect, orieHKa
JeATENbHOCTH, TIPU 00paboTKe NaHHBIX (PU3MYECKOrO SKCHEpPUMETa, B MPO(ECCHOHAIBHOM, | PabOThI TAKETOB IPOrpaMM, J1abopaTopHbIE | PEIICHH CHTYAllMOHHBIX KEHCOB
HayYHOM B3aUMOJIEHCTBUM U KOMMYHUKALIUY HA POJHOM M MHOCTPAHHBIX S3bIKAX. paboTHhl, CUTYALIMOHHbIE KEHCHI,
npumerenue UKT
PO 7 Co3aer TpexMepHble BHPTYyalibHbIe OOBEKTHI, BOCHPOM3BOAUT pa3iuuHble (u3nueckue | VIHTEepaKTHBHAS JEKUUS, TPYHIIOBAs KonnokBuym, Tect, orieHka
MOZIEIM M OKCIEPUMEHTHl B BHUPTYAJIBHOH Cpele NpH IIOMOLIM CHELHAIbHBIX IAKeTOB | JUCKYCCHS, IPYNIIOBas paboTa, MO3roBOM pelLieHus NpoOJeMHBIX 3a1a4
MpOrpamM. LITYpM, IIpoOJieMHOe 00ydeHue,
npumerenue KT
PO 8 Bnageer cucremoil 3HaHME O (QyHIAMEHTANBHBIX (U3MYSCKHX 3aKOHAX M TeOpwsX, | MHTepakTHBHAs JIEKIHs, TPYIIOBast KonnoxBuym, Tecr, orienka
(bU3HYeCKOil CYIIHOCTH SBJICHUH U IPOLECCOB B IIPUPOJAE M TEXHHUKE, NPOBOAUT HAYYHBIC | AUCKYCCHS, IIPOOJIEMHOE U IIPOSKTHOE pelLIeHuii MpoOIeMHbIX 3a1a4
HaOmoneHuss 32 (DU3MYECKUMHM  IIpOLECCAMHM,  aHAIM3HPYeT  TEOpPEeTHYeCKHe U | o0ydeHHe, MO3TOBOH IITypM
JKCIIEpUMEHTANbHbIE PpE3ylbTaThl, PpEUIacT MPAKTHUECKUE 3aJad Pa3IMYHBIX Ppa3J]eTIoB
(bu3KH.
PO 9 3HaeT UCTOPHUIO Pa3BUTHs (DU3UKK, UMEHA U OTKPBITHUS BBIAAIOIIMXCS YICHBIX BCEro Mupa v | MHTepakTHBHAs JIEKIHs, TPYIIIOBast KonnoxBuym, Tecr, orienka
Pecniyonukn Kazaxcrad, MoHMMaeT BaKHOCTh HMCTOPHYECKHX OTKPBITHMM B (DU3MKE Ui | IUCKYCCHs, KEHC-METO/IbI, PEIICHUES pelieHuii poOIEMHBIX 3314
Pa3BUTHS COBPEMEHHON HAyKH U TEXHUKH. NpoOJIEMHBIX 3371a4, HePeBEPHYTHII Ki1ace
(Flipped Class)
PO 10 [Ipumensier MaTeMaTHYECKUH ammapar, METOJbl TEOPUH BBICIIEH MaTeMaTHUKH Ul pelieHus | MHTepakTHBHAs JIEKIUS, TPYIIOBAast KomnokuymM, Tect, 3amuTa

(byHIaMEHTaTbHBIX U MPUKIAAHBIX 33/1a4 (U3HUKH, COBPEMEHHOT'O €CTECTBO3HAHMS

pabota, npobiieMHOe 00yueHHE, MPOSKTHOE
o0yueHue

MPOEKTHON paboThI
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PO11

OrnuceIBaeT OCHOBHBIC CBOMCTBA COBPEMCHHBIX MATC€pHUalioB, 3HACT KJIaCCI/I(bI/IKaL[I/IIO
MarepuajioB M HaHOMAaTCpualioB, IOHHUMACT CTPYKTYPHBIC 0COOEHHOCTH MarepuajioB "
NPUYUHBI USMCHCHUS UX (1)143I/IKO'XI/IMI/I‘IGCKI/IX CBOfICTB, uccienyer COBIICTBA MaTepuioB U
HaHOMaTepuaioB € IOMOLIBIO COBPEMEHHOI'O 060pyL[OBaHI/I$I, BLIGI/IpaeT OIITUMAaJIbHBIC
METObI aHaJIn3a UCCIICAYCMBIX MAaTCpHUaJIOB.

WutepakTuBHas nexuus, J1ab0OpTOPHBII
HPaKTHKYM, IPOEKTHAS paboTa, IPYIIoBast
pabota, nmpumenenue KT

Konnoksuym, Tecr, 3amura
MPOEKTHOH paboTHI

PO12

Koncrpynpyer wmudpoBble 3JI€KTpOHHBIE M MHKPOIPOLECCOPHBIE CXEMBI, PacCUUTHIBAET
TapaMeTphl MEKTPUIECKON [eNH, IOoA0MpaeT JaTYMKH C CEHCOPHBIMHU IpeoOpa3oBaTelsiMu,
pemraer 3a1aui KBAaHTOBOH M IIU(POBOH IIEKTPOHUKH.

WHTepakTHBHAS JIEKIHS, KPYIIIbLI CTOI,
HPOEKTHOE 00yUeHNE, KeHC-METOJB,
pabota B mapax

KomnnokBuym, Tecr, 3anura
MPOEKTHON pabOoThI JEMOHCTPAIIHS
paboTHI 311 CXeM
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KpnTeplm O CHUBAHUA NOCTHKUMOCTH PE3YyJbTATOB Oﬁy‘leﬂl/lﬂ

Koasl PO

Kpurepun

PO 1

3naer: UCTOPHUIO CTAHOBJICHUS COBPEMCHHOI'O Ka38,XCTaHa, OCHOBHBIC 3aKOHBI pa3BUTUA NPHUPOAbLI U OGI.[ICCTBB,, OKOHOMUYECKUE U COLUAIIBHBIE YCIOBUIAX
OCYHICCTBJICHUSL HpeHHpHHHMaTGHLCKOﬁ JACATCIBHOCTH, IpaBuJjia NMOBEIACHUS B ‘«Ipe?;BBI‘IafIHBIX CUTyalusax

Ymeer: OLICHHWBAaTh BOSL[GﬁCTBPISI BPE€AHBIX W OINAaCHBIX (I)aKTOpOB Ha 4YCJIOBCKa W NPpUPOAY, NPUMCHITH IMMOAXOAbI pPAallMOHAJIbHOI'O HUCIIOJIB30BaHUA MPUPOIHBIX
PECYpPCOB, 0a30BbIC TPpUHIMUIIBI YIIPABJICHUSA (bI/IHchaMI/I 1 OCHOBHBIC 3aKOHOAATCJIbHBIC HOPMBI PeCHy6J'II/IKI/I Kazaxcran

B.HaneeT: OCHOBaMH (1)I/I.HOCO(1)CKI/IX, NpaBOBbIX U 3KOHOMHUYCCKUX 3HaHPII>i, KyHI;TypOﬁ MbINUJICHUS, HAaBbIKAMU NPOrHO3UPOBAaHUS PAa3BUTHA HETATHBHBIX BOSHCfICTBHfI
aHTpOHOFeHHOﬁ JACATCIIBHOCTH

PO 2

3HaeT: OCHOB IPeNPHHUMATEIHCTBA, (PMHAHCOBOH IPaMOTHOCTH U 3JI0POBOr0 00pasa sKH3HH

Ymeer: TNPUMCHSATH 06]].[eCTBeHHBIe, JICJIOBBIC, KYJIBTYPHBIC, IIPABOBLIC U STUYCCKHUE HOPMBI U 3HAHUSA B HpOd)eCCPIOHaJ'IBHOﬁ u PICCJ'IeL[OBaTeJ'ILCKOﬁ JACATCIIBHOCTHU

BﬂalleeTI OCHOBaMHM BCICHUS 6H3Heca, ]I)a3p3,60TKI/I 1 BHCIPCHUS CTapTall IMPOCKTOB, HABBIKAMU KPUTHUYCCKOI'O aHaJIn3a W3MCHEHH I COBPEMECHHOTI'O O6H_[eCTBa

PO3

3naer: Buzbl, GOPMBI M METOZIBI OOIICHMs, B3aMMOACHCTBHS Tepenauyn WHQopMaIiy, KaHaIbsl CBS3M, YCJIOBHS KOMMYHHKAIIMH, METONIB! OIEHKH 3((EeKTHBHOCTH
poeCCHOHANBHON KOMMYHHKAIAN

Ymeer: AHAJIN3UPOBATH HHq)OpMaLIHIO U NIPpUHUMATh CUTYallUOHHBIC PEIICHUS, IPUMEHATH Bep6anbm.le w/unu HeBep6aJ’[BHHX CpeaCTBa KOMMYHHUKAIIMH, COOTHOCUTH
Bep6aJ'II>HBI€ w/unu HCBCp6aJ'[BHBIe TNpUEMbI 06H_IGHI/I$[ C IEJIIMU U 3aJa4aMi KOMMYHHKalluu, (bOpMI/IpOBaTL 3(1)(beKTHBHy}O KOMMYHHKATHUBHYIO CTPATEruio, NpUMEHATH
Pa3JIMIHbIC IIPUEMbL HpO(l)eCCHOHaJ'[LHOﬁ KOMMYHUKaIIUN

B.Ha;[eeT: HaBbIKaMH Me)KJ'II/IqHOCTHOﬁ, Me)KKyJ'[BTypHOﬁ, npod)eccnor{anLHoﬁ KOMYHHKAIIMH Ha Ka3aXCKOM, PyCCKOM U MHOCTPAHHOM SI3bIKax

PO 4

3Haer: (byHKL[I/IOHaJ'IBHBIe BO3MOXXHOCTHU COBpeMCHHOﬁ BBIUNCITUTEIIEHON TE€XHUKH, ITAKETBI ITPOrpamMm 06pa6OTKI/I TCKCTOB, 6a3 JIAHHBIX, DJIEKTPOHHBIX Ta6J'[I/II_I u
Fpa(l)I/IquKI/IX, (1)H3I/I‘JGCKI/IC, TEXHOJIOTMYECKUE N CXEMOTEXHHYECKUE OCHOBBI MHUKPOIJICKTPOHUKH, OCHOBHBIC ITapaMETPpbl U TIPUHIMIIBL q)yHKHPIOHI/IpOBaHHH
L[H(l)pOBLIX HHTEI'pAJIbHBIX MUKPOCXEM, METPOJIOIHYECKUE XAPAKTCPUCTUKU CPEACTB I/I3MepeHHﬁ

Ymeer: IIPOBOJAUTH H3MepPITeJ'ILHLIﬁ OKCIIEPUMEHT, OLECHHMBATH INOI'PEIIHOCTU PE3YIbTATOB H3MepeHHfI, NPUMCHATH NAKEThI MNPUKIAAHBIX NPOrpamMM, IPUMEHATH
CXEMOTCXHHUYECKOC NPOCKTUPOBAHUE paguO U MUKPOIJICKTPOHHBIX ychOﬁCTB

BJiageer: HaBbIKaMu p3.6OTLI C BBIYHMCIHMTEIBHON TEXHUKOH W IaKeTaMu MNpUKIAAHBIX IIpOorpaMM, HaBbIKaMU IIPOrpaMMUPOBAHMS, TMPOCKTUPOBAHUA
MUKPOIIPOLUECCOPHBIX CUCTEM, MUKPOKOHTPOJIJICPOB

PO5

3HaeT: NPUHLUMUIBI MAIIMHHOTO OOYYEHHMS, TEOPHIO IOCTPOCHUS HHTEJUICKTYaJbHBIX CHCTEM pa3jIMYHOIO HA3HAYEHUs, METOIbl MCCIENOBaHUA B 00JacTH
HCKYCCTBEHHOI'O MHTEJUIEKTA, 3Talbl Pa3BUTHA M KIACCHU(UKAIMA UCKYCCTBEHHOIO MHTEIUICKTA, NMPUHLMIIBI IIOCTPOSHUS SA3BIKOB HNPOrPAaMMHPOBAHHMS, MOAXOIBI K
pa3paboTKe KOMITbIOTEPHBIX IPOrPaMM, OCHOBBI CO3/1aHHUSI TPEXMEPHBIX BUPTYaJIbHBIX 00bEKTOB

YMeeT: NpUMEHATh METO/Ibl KOMIIBIOTEPHOIO MOJIEINPOBaHUS B (M3UKE, aJIrOPUTMbl MAILIMHHOIO 00y4eHHs, HCKYCCTBEHHBIN MHTEIUIEKT, pa3pabaTbiBaTh ajJrOpUTMBI
peLIeHHUs] CTaHAAPTHBIX U HECTAaHIAPTHBIX (U3MYECKHUX 331a4 Ha OCHOBE 0a3 JaHHBIX

Biageer: COBpEeMEHHBIMH SI3BIKAMH MPOTPAMMHPOBAHMS, MPHEMaMH KOMIIBIOTEPHOIO MOACIHMPOBAHMS, HABBIKAMHM NPHMCEHEHHS! MCKYCCTBEHHOTO HHTEIUICKTA U
MAIIMHHOrO 00y4eHHs B IPO(eCcCHOHATIBHOMN e TeIbHOCTH

PO 6

3HaeT: METOAbI MOCTAHOBKH KOMIBIOTEPHOTO IKCIICPHMEHTA, 3TAlbl PealM3aldi HAyYHOTO HCCICAOBAHMS, KOMIBIOTEPHBIE METOObI OOPabOTKH pe3ylbTaToB
(U3MYECKOro IKCIEPUMEHTA, METO/IbI CTATUCTHYECKON 00pa0OTKU pe3ynbTaToB (PU3MUECKUX HM3MEPEHHH, MPUYMHBI BO3ZHHKHOBEHHS MOTPEIIHOCTEH B (HHU3MUYECCKOM
9KCIIEPUMEHTE, BUABI TIOrPEIIHOCTEH

YMeeT: npUMEHSET KOMIIBIOTEPHBIE TEXHOJIOTUH JUIsl PEIIeHHs 3aa4 1o pas3jenaM (GU3MKu, IPUMEHSTh METOJbl MaTeMaTH4ecKol 00pabOTKU KCIEePUMEHTAIbHBIX
JIAHHBIX, MUHUMH3UPOBATh HOIPELIHOCTH (PU3HYECKOr0 IKCIEPUMEHTA

Buiiajeer: HaBbIKaMM IUIAHMPOBAHWS, OPTaHU3ALMM W TNPOBEICHHS (DU3MYECKOro SKCIEPUMEHTA, aHAIN3a (U3MYECKUX IPOLECCOB HA OCHOBE KOMIBIOTEPHOrO
MOJICITHPOBaHHS,

PO 7

3Haer: BU/bI, NPUHLMIBI ¥ UHCTPYMEHTH 3D MozjenMpoBaHMs, OCHOBBI MHTEPAKTUBHOM KOMIBIOTEPHOH rpadMKH, KOMIIBIOTEPHOH aHUMaluH, (YHKIHMOHAIBHBIC
BO3MOXHOCTH 3D penakTopoB

Ymeer: paborath ¢ 3D pemaktopamm, co3maBath 3D BupTyanbHble OOBEKTHI, MOJEIMPOBATh CHUCTEMbl YACTHI, B3auMojeiicTBHe (U3NUECKUX OOBEKTOB,
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BOCITPOU3BOAMT pa3IMdHbIC (1)H3H‘ICCKI/IG MOJCJIN U SKCIICPUMCHTLI B BHpTyaJ'ILHOﬁ Cpeac Npu NOMOIIN CIICITUAJIBHBIX IMMAKETOB IMTPOTrpaMM.

Baageer: naBeikamu co3manms 3D momenmii, paGotsr ¢ 3D pemakropamu, IPUMEHEHHS! KOMIIBIOTEPHOH rpaduky mpu oOpaboTke pe3ylbTaToB (H3MIECKOrO
SKCIIEpHMEHTA, BU3yAIH3aIMy (pU3HUecKuX 00BEKTOB M SIBILTHAI

PO 8

3naer: (1)I/I3I/I‘leCKI/Ie 3aKOHbI, TCOPUH, ABJICHHUA U IIPOLECCHI, CPEACTBA H3MepCHHfI M CIIOCO0BI 00eCIeueHus CAUHCTBA I/I3MepCHI/II71

Ymeer: NPOBOAUTH HAYYHBIC HaGJ’IIOIIeHI/IH 3a ¢)H3H‘ICCKI/IMI/I IpoueccamMu, aHaJIU3UPOBATH TCOPETUYCCKUEC 1 SKCIICPUMCEHTAJILHBIC PE3YJILTAThI

BnaneeT: HaBbIKaMU PCHICHUS NPAKTUYCCKUX 3aJa4 pa3JIMIHbIX pa3acjioB (1)I/I3I/IKI/I, TIPUMCHCHUS (bI/I3I/I'~IeCKI/IX HpI/I60pOB, IPOBCACHUA H3MepeHHﬁ

PO 9

3naer: HUCTOPHIO Pa3BUTUSL C]Z)I/I3I/IKI/I, HUMCHA U OTKPBLITHSA BbIJAIONIUXCA YICHBIX BCEI'0 MUpa U PCCHy6J'II/IKI/I Ka3aXCTaH, CYIIHOCTb UCTOPHUYCCKUX OTKpBITI/II/Iﬁ B (1)I/I3I/IKG
JUISL pa3sBUTHUA COBpeMCHHOﬁ HaYKW U TCXHUKU, O6H.[CTCOpCTI/I‘~ICCK06 1 METOHO0JIOTMYCCKOC COACPIKAHUIO ¢)H3HKI’I

Ymeer: TIPUMCHSATD BaXKHBIC OTKPBITUA B Cl)I/I3I/IKe B COBPEMCHHBLIX HAYYHBIX UCCICIOBAHUAX

B.]'Ia}leeT: HaBbIKaMM aHaJIM3a poJik d)I/I3I/IKI/I B Pa3sBUTUU COBPEMEHHBIX MEXKAUCHUITTIMHAPHBIX HAYYHBIX Hal'[paBJ'[eHI/Iﬁ

PO 10

3HaeT: OCHOBHBIC TIOHATHS W MECTO/bI BBICIIIEH MAaTE€MaTUKH, TCOPUIO MATEMATUYECKOIro pPCEHICHUS pPa3IMYHbIX 3aJad B pPa3HbIX o0acTsIx COBPEMEHHOT'O
CCTCCTBO3HAHUSA

Ymeer: TNPUMCHSATH MaTeMaTHYeCKAN anmnapar i peIICHus TCOPETUICCKUX U SKCIICPHUMCHTAJIbHBIX 3aJa4 COBpeMeHHOﬁ d)I/I3I/IKI/I

BﬂaaeeT: HaBbIKaMH pEIICHUA 3a/la4 MaTEMaTUYCCKOI'0 aHalin3a, zmd)(bepeHuHanBme 1 UHTETPpAJIbHBIX ypaBHeHHﬁ, 3aga4 MaTeMaTH4eCKOn CbI/ISI/IKI/I, NPaKTHICCKUX
3aJa4 C UCMOJIb30BAHUEM TCOCPETUKO-BEPOATHOCTHOI'O M CTATUCTUYECKOI'O MOAX010B

PO 11

3HaeT: OCHOBHBIC MTOHATHUS M 3aKOHBI aTOMHOM U MOJ'[eKyJTﬂpHOﬁ CIIEKTPOCKOIINH, METO/ABI ITOJTYUCHHUSA U UCCIIEJOBaHUA MAaTE€PUAJIOB, KJ'[aCCH(i)PIKaHI/I}O MaTepUuajioB U
HaHOMaTepHuajioB, CTPYKTYPHBIC 0COOEHHOCTH MaTEpUajIoB U NPUINHBI USMECHCHUS UX (1)H3HKO-XI/IMI/I‘[GCKI/IX CBOICTB

YMeeT: caMOCTOSITCIIBHO CTaBUTh U pemarb (byHlIaMeHTaJ'ILHLIe W NPUKIIAIHBIC HAYYHBIC 3aJa4u, BBI6I/IpaTB OIITUMAJIBHBIC (bI/ISI/IKO-XI/IMI/I'-leCKHe MECTO/Ibl aHaJIn3a
MaTEepUaJIOB U UX (I)I/ISI/IKO-XI/IMI/I‘ISCKI/IX CBOWCTB

B.Ha;:[eeT: HaBbIKaMH IIPOBEACHUST HAYIHOI'O Ha6mo;1e1-n/m 3a Q)HSquCKI/IMI/I TponeccaMu, aHajin3a TECOPETHUYECKUX U SKCIIEPUMEHTAJIBHBIX PE3YJIbTAaTOB, IIPUMEHCHUA
Q)HSHQCCKI/IX MCETOJOB UCCIIENOBAHUS MAaTEPHUAJIOB 1 HAHOMATEPHUAJIOB C TIOMOLILIO COBPEMEHHOI'O 060pyllOBaHI/Iﬂ

PO 12

3naer: (1)1/13I/I‘~IeCKI/Ie, TEXHOJIOT'MYECKHUE U CXEMOTEXHHUYCCKHE OCHOBBI MHKPOSJIEKTPOHUKH, OCHOBHBLIC NApaMETpbl U MPUHIUIIBL (byHKLII/IOHI/IpOBaHI/Iﬂ L(I/I(I)pOBLIX
HMHTETPAJIbHBIX MUKPOCXEM, METOAbI PCIICHUS 3a1a4 I.IPI(l)pOBOfI QJICKTPOHUKH

Ymeer: KOHCTpYHUPOBATh I.II/I(l)pOBLIC QJICKTPOHHBIE W MHKPOIPOLECCOPHLIE CXEMBI, PacCHUUTBHIBATHL ITapaMETpPhbI 3J'IeKTpPI‘IeCKOI>i uenu, HO,Z[GI/IpaTL JaT4YuKu C
CEHCOPHBIMHU npeo6pa3013aTeJmMH, peniaer 3a1a4u KBaHTOBOH HI/I(l)pOBOf/’I J3JIEKTPOHUKH, OLICHUBATH (I)I/ISI/I‘IGCKI/IG napamMeTpbl MaTE€PrUaIOB 110 SKCIIEPUMEHTAIIBHBIM
JaHHBbIM

BJiajneer: HaBbIKAMHU PELICHMA 32184 HI/I(i)pOBOfI DJIEKTPOHUKH, C60pKI/I OJIEKTPOHHBIX CXEM, ITPOCKTUPOBAHUSA MUKPOIIPOLECCOPHBIX CUCTEM, MUKPOKOHTPOJJIEPOB
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MopeJib BbIyCKHMKA 00pa30BaTeIbHOI MPOrpaMMBbl
ATpuOyTHI BBIyCKHUKA 0akajiaBpuara
[IpodeccronansHbie 3HAHHUS U TIOHUMAHUE U3Y9aeMOi 00IacTh

DOMOIMOHATLHBIA HHTEJICKT
AanTHBHOCTH K TJI00ATHHBIM BBI30BaM
JInpepcTBo

[IpenmpuHUMATETHECKOE MBIIICHUE
['moGanbHas TpaXJaHCTBEHHOCTh

[ToHnMaHKe 3HAaYEeHUS IPUHIMIIOB U KYJIbTYpPbI aKaJIeMUYECKOM YECTHOCTH

Tunbl KOMIeTeHIHH

Onucanue KOMIETeHIIHH

1. HOBGI[CH‘-IGCKI/IG HAaBBIKH W JIMYHOCTHBIC Ka4€CTBa

(Softskills)

OLeHNBaET OKPYKAIOILIYIO AEHCTBUTENBHOCTD, CHUTYAIMH B Pa3iIMYHbIX cepax OOLIECTBEHHOH >KU3HU Ha OCHOBE
MHPOBO33PEHYECKHX MO3UILNH, COMATbHBIX, 3KOHOMUYECKH, TPABOBBIX, IKOJOTMUECKNX 3HAHUM.

IpuMensier OOLIECTBEHHBIE, JEIOBBIC, KYJIbTYPHbIE, MPABOBbIE M OSTHYECKHME HOPMbI ¥ 3HAHHE OCHOB
NpeINIPUHAMATENbCTBA, (UHAHCOBOW TI'PaMOTHOCTH M 3J0pOBOro o0pa3a »HM3HM B IPO(ECCHOHAIBHOI
JEATENBLHOCTH.

JleMOHCTpUpYeT HAaBBIKH MEXJIMYHOCTHOH, MEXKYNIbTYPHOH, NMpO(ecCHOHaNbHOH KOMYHHKAIIMM Ha Ka3aXCKOM,
PYCCKOM U MHHOCTPAaHHOM S3bIKaX, aHAIN3a MH(OPMAIMK U IPHHATHS CUTYAILIMOHHBIX PELICHUH.

2. llugpoBbie KOMITETEHIIU
(Digital skills):

[IpyMeHseT COBPEMEHHYIO BBIYMCIUTENBHYIO TEXHHKY, MAKEThl IPOrpaMM OOpabOTKH TEKCTOB, 0a3 IaHHBIX,
UEKTPOHHBIX Ta0NMI M TpaUUecKUX PUCYHKOB I TPOBEACHHA (HU3UYECKHX 3KCIEPHUMEHTOB, alrOPHTMBI
MAalIMHHOTO 00Y4eHHs1, HCKYCCTBEHHOIO MHTEIIEKTA.

Biageer coBpeMeHHBIMU SA3bIKAMK IPOrPaMMUPOBAHNS, HABBIKAMH Pa3pabOTKH aJrOpUTMbI PEILCHHS CTaHAAPTHBIX
Y HECTaHJAPTHBIX (PU3MYECKUX 3a71aY.

Co3zaer TpexMepHbIe BUPTYyaJlbHbIE 00BEKTbI, BOCIIPOU3BOIUT (PU3HUYECKHE SKCIIEPUMEHTHI B IPOIPAMMHBIX Cpeliax.

3. IIpodeccrnonanbHble KOMIIETCHIIMH:

(Hardskills)

3Haer (yHAAMEHTalbHble (U3MYECKUE 3aKOHBI M TEOPUH, OCHOBHBIE IOHATHS M METOABl BBICLIEH MAaTeMaTHKH,
HCTOPHMIO pa3BUTHA (DU3MKH, OTKPBHITHS BBIJAIOIIMXCS YYCHBIX MHpPA, OCHOBHBIE O3Tallbl HAYYHO-TEXHHYECKOTO
nporpecca, CBOWCTBa, KJIACCU(PUKALMIO, CTPYKTYPHBIE OCOOCHHOCTH MaTE€PHAJIOB U HAHOTEPHAJIOB.

INonumaet Qusnyeckyro CyIHOCTb PU3NUECKHUX ABJICHUIT U IPOLIECCOB B IIPUPOJIE U TEXHHKE.

AHanmu3upyer Ba)XKHOCTb MCTOPHUYECKHX OTKPHITUMHM B (u3Mke, CBOICTBa MaTepualoB W HAHOMAaTEpHAJIOB,
TEOPETHYECKUE W OSKCICPUMEHTAJIbHbIE pPE3yJbTaThl C MHCHOJIB30BAHMEM COBPEMEHHBIX aHAJIUTUYECKHX U
MIPOrPaMMHBIX HPOJIYKTOB.

Peraer 3ama4un TeOPETHIECKOM U IKCIIEPUMEHTAIBHOM (HU3HUKH.

BriOupaeT onTUManbHble METO/bI MCCIIEA0BAaHMUS B 3aBUCUMOCTH OT IIOCTABJICHHBIX 3a/1a4.

IlpuMeHsieT OCHOBHbIE 3aKOHBI (U3MKM, MaTEeMaTHYECKMl amnmapaT Juid pelICHUS TEOPETHYECKHX U
9KCHEPUMEHTAIIbHBIX 3a7a4, MeToAbl (M3UYECKOro aHamu3a JUIsl peleHHs 3ajady  (U3MKM METAUIOB U
TIOJTYTIPOBO/JTHUKOB.

VYMeer HCIONB30BaTH HA MPAKTUKE METOIbl  MAaTeMaTHYEeCKOro aHalu3a, pelieHus aud@depeHIranbHbIX U
HHTETPajbHbIX YPaBHEHHMH, 3a]a4 MaTeMaTHYecKol (HM3MKH, IPAKTHYECKUX 337ay C HCIONB30BAHHEM TEOPETHKO-
BEPOSITHOCTHOTO M CTATHCTHYECKOTO IOAXOJ0B, BBHIOMPATH ONTHMAajbHbIE METOA aHain3a (HU3MKO-XUMHYECKHX
CBOICTB MaTrepHaJIOB 1 HAHOMATEPUAJIOB.
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IposoauT Hayuusie HaGmoaeHus 3a (H3HYECKMMH TTPOLIECCAMH M ABJICHUAMH C HCTIONB30BAHHEM COBPEMCHHOIO
o6opynoBaHus.
YMeeT KOHCTPYHpPOBATh NEKTPOHHBIC CXEMBI, PACCYHTHIBACT NAPaMETPHI INEKTPHIECKOH 1emH.

Pa3paboTunxn:
Unens! paboueit rpymis: //;/
3aBeytommuii Kahenpoi GHIMKH H HAHOTEXHOJIOTHiA I".C.Omaposa
Tpodeccop xadeaps GU3AKA H HAHOTEXHONOTHH, 1.p.-M.H. / C.I''Kapcruna
AcconrrpoBaHHEIH npodeccop Kadeapsl pU3NKK B HAHOTEXHONOrHH, PhD g T.M.Cepuxos

©
Crynenr 3 Kypca W A K.Bepmukanosa
O6pa3oBateNbHast IPOrpaMMa PacCMOTpeHa Ha coBeTe axyibTera or L2 o% 2 npotokon Ne 7

O6pasoBarelbHas MPOrpaMMa paccMOTPEHa Ha 3aceJaHHM AKaJIeMHYeCKOro coBeTa oT /44 /4 npotokon Ne 5~
Ob6pasoBarebHas IporpaMMa pacCMOTPEHA H YTBEpXK/IeHa Ha 3acefianuu [Ipapienus yHuBepcuteTa oT_J¥ 07. 2%  mpotokon Ne £

YlieH npaBjieHHs N0 aKaJleMHYECKHM BONPOCaM — IPOPEKTOP MM.YMypxy.uona

Jupexrop /lenapraMeHTa 110 aKaAeMH4ecKol padore T.M.XacenoBa

JexaH GpH3HKO-TEXHHYECKOro paKyabTeTa g Z / A.K.3eilinuaeHoB
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IJIAH PA3BUTHUSI OBPA30BATEJIbHOM ITPOTPAMMBI

6B05304-OU3UKA
Ieas Ilnana — coneHCTBOBATH NMOBHIICHUIO Ka4ecTBa YCJIOBUH peanu3alyu o06pa3oBaTeNbHON TPOrPaMMBI C YIETOM aKTyalTbHBIX TpeSoBaHUHA
PHIHKa TPYJa H JOCTHXCHHUN COBPEMEHHOM HayKH.

IlereBble HRAHKATOPBI
Ne HuaukaTopsi En mam. | 2024-2025 | 2025-2026 | 2026-2027 | 2027-2028
(o ¢paxry) (nm1an) (n1an) (m1an)

1 Pa3BHTHE KAAPOBOro NOTEHIHAJIA
1.1 | IIpupocT unkcna npenofaBaTelief ¢ YUeHBIMH CTENECHIMU Kon-Bo uen. 12 1 2 2z
1.2 | [ToBsImeHwe KBATH(HKAIIMH 110 TPOGHITIO NPEnoaaBaHus Kon-o ye. 24 3 3 3
1.3 | IlpuBNeYeHHE K PENOJABAHHMIO CIIELHATHCTOB-TIPAKTHKOB Kon-Bo yen. 2 2 . 3
2 IIpoasmxenne OIl B peliTHATax
2.1 | HAOKO [To3umms 3 2 2 2
2.2 | HAAP IMo3umus 3 y. 2 Z
2.3 | Atameken To3umus 3 2 2 2
3. |Pa3paborka y4eOHOM H Hay9HO-METOAHYECKOH JIHTEPATYpbI,

3JIEKTPOHHBIX PeCypcoB
3.1 | Yuebunle nocobus Kon-Bo 1 2 3 3
3.2 | Meronuyeckne peKOMEHAANHK/ YKa3aHHe Kon-Bo 1 2 3 S
3.3 | DOnexTpOHHBIH y4EOHHK Kon-Bo 0 1 1 1
3.4 | Bupeo/aynuoneKuuH Kon-Bo 0 1 1 1
4. | Pa3zBuTHe yueGHO#M H J1a00opaTOpHOH 6a3bI
4.1 | Ilpuobperenne NporpaMMHBIX IPOJYKTOB Kon-Bo 2 2 2 2
4.2 | IlpuoGperenne 060pyI0BaHHSA Koin-Bo 8 8 9 9
A AxTyannzanus coaepxanus OIl
5.1 | O6HOBNEHHE pe3yNbTaTOB OOyYeHHs M NEPEYHA JUCUHMIUIAH C Ton - +

yaéToM TpeboBaHMM pHIHKa TpyAa, JOCTHXCHHH HayKH,

npo¢eCCHOHANBHBIX CTAHAAPTOB
5.2 | Beenenue B OIl yueOHBIX JMCUHMIUIMH HA HHOCTPAHHBIX A3bIKaX Tox - - - -
5.3 | BHeapenne HOBBIX METOJIOB O0YYEHHS Tox + + + i
5.4 | Orkpertie Ha 6a3e OIT cOBMECTHOH/IBY IMILIOMHO# IPOrpaMMBI Tox +

3apexyomuii kadeapsl U3INKH H HAHOTEXHOJIOTHi W I'.C. OmapoBa




	Модель выпускника образовательной программы:
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