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Cnucok coxkpanieHuii 1 0003HaYeHNH

OII — oOpa3zoBaTenbHast NpOrpaMMa

PO — pe3ynbpTarsl 00y4yeHust

DM — Digital modeling

NVYII — uaauBUIyaIbHBIN I1aH 00y4YeHUS
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1. Onucanmne o0pa3oBaTeIbHOM NMPOrPaAMMbI

Oo6pazoBarenpras nmporpamma 7/M06110 - «Digital modeling» nanpapnena Ha
MOJATOTOBKY MAarucTpOB, YMEIOLIUMX CaMOCTOSATEIbHO pEIIaTh IIUPOKUH KpyT
WHXEHEPHBIX 337a4 C MCI0JIb30BAHUEM COBPEMEHHBIX AHATUTUYECKHUX, YACIEHHBIX
Y SKCIIEPUMEHTAIBHBIX METOJIOB U METOJOB MAaTEMAaTHYECKOTO U KOMIIBIOTEPHOIO
MO/JIEJIMPOBAHUS.

OO6pazoBaTtenbHas porpamMma npeHa3HaueHa JJis OJIT0OTOBKH CIIEIUAIMCTOB
B 00JacTM MaTeMaTU4eCKOro M KOMIIBIOTEPHOTO MOJEIMPOBAHUS Pa3IUYHBIX
MPOLIECCOB U CIIOKHBIX CHUCTEM, JUIS OBJIAJICHUS KOHKYPEHTOCIOCOOHBIMU
3HAHUSIMU U BO3MOXHOCTBIO TMPWIOKUTh WX JJISl CO3JaHUSI HOBBIX METOJOB U
3HaHUW B MaTEMaTHMYECKOM M KOMIIBIOTEPHOM MOJEIMPOBAHUU TPEXMEPHBIX
OOBEKTOB, M pEILICHHUsS NPUKIATHBIX 3a/]ad, BO3HUKAIOIIME B (PU3UKE, XHWMHUH,
OMOJIOrMU, SJKOHOMHKE U T.J. TaKKe ClIeHUaaucThl OyayT ClIOCOOHBI MOIEIUPOBATh
pa3nuYHbIC 3a/1a4, BOZHUKAIOUIUE B TEOPETUUECKON MH(POPMATHUKE.

[Iporpamma HampaBieHa Ha MOJATOTOBKY BBICOKOKBaJU()ULIUPOBAHHBIX
CHEUAINCTOB B 00JIACTH MATEMAaTHYECKOTO0 KOMITBIOTEPHOIO MOJEIMPOBAHUSA C
WHHOBAllMOHHBIMHM HaBbIKAMHU peLIEHUs MpoOJeM B cBoeil oOnacTu 3HaHUi. Takxke
MarucTpaHThl OyIyT MPUMEHATH MOJy4YEHHBbIC 3HAHHUS TMPH aHAIHM3E Pa3THMIHBIX
npo0JieM, BOZHUKAIOMUX B 00JlacTU (PU3UKK, SIKOHOMUKHU, (PMHAHCOB, OMOJIOTHH,
UHD)OPMATHKU U UHKCHEPHH.

YueOHbIH m1aH oOpa3oBarenbHOi mporpammbel 7TM06110 - «Digital modeling»
pa3paboTaH C yd4eToM YYeOHBIX IUIaHOB O0pa30BaTEIbHOW IPOTPAMMBI
«Computational and mathematical engineering» wmarucTpaTypbl H3BECTHBIX
UCCIICIOBATEIILCKUX M MHKCHEPHBIX YHHUBEPCUTETOB MHpa, Takux kak Stanford
University, Universitat Obertade Catalunya u o0pa3oBaTenbHONH HpOTpaMMBI
«MaremaTrueckoe MOJEIMPOBAaHUE, NPOTrPAMMHUPOBAHME M  HCKYCCTBEHHBIM
VHTEIUIEKT» MAarucTpaTrypsl Cankr-IletepOyprckuii roCyJ1apCTBEHHBIN
YHUBEPCUTET. YYeOHBbIA IUIAH TOJIHOCTBIO COOTBETCTBYET COBPEMEHHBIM
TEHJEHUUSM pPa3BUTUS MATEMaTUYEKOTO U KOMIBIOTEPHOTO MOJEIMPOBAHUSA,
MH(OPMAIMOHHBIX TEXHOJIOTUH U MOTPEOHOCTIM 3KOHOMUKH U Hayku KazaxcraHa.

OOpaszoBaTenbHasi ~ MporpamMmMa  COCTOMT M3 OCHOBHBIX  KYpCOB
MaTeMaTHYECKOr0 MOJIEIUPOBAaHUS M KYpPCOBBIX paboT 1o pa3paboTke u
MOCTPOCHUIO AJITOPUTMOB MPOrPAMMUPOBAHMS, OOIIMPHBIX M YIITyOJIEHHBIX
bakyapTaTUBOB U cemMuHapoB. OCHOBHBIE KypChl 00€CIEeUMBaIOT OOyYeHHE
MaTEMaTUYECKUM M BBIUUCITUTEIHHBIM HHCTPYMEHTAM, TPUMEHUMBIM K IIUPOKOMY
KpPYTy HAy4YHBIX, MPOMBINIJICHHBIX W WHXCHEPHBIX JUCIUIUIMH, U PACHIUPSIOT U
yrayonsitor  ¢dakynbTaTuBel MO  BbBIOOpY. TpeboBaHME K KOMIBIOTEPHOMY
MOJICJIMPOBAHUIO  TapaHTHUpPYeT  BIAJCHHE  HAyYHbBIMH  METOJAAMHU U
npodeccuoHanbHbBIMU HaBbiKaMu. CeMHHAphI OCBEILAIOT HOBBIE MCCIIECIOBAHUS B
00JIaCTH TEXHUKHU U HAYKH.

[Iporpamma npumeyaTesibHa T€M, YTO OHA COYETaeT B cebe MH(pOopMaImOHHO-
TEXHOJIOTUYECKHE OCHOBBI C MPAKTUYECKUMU BO3MOKHOCTSIMU MOJENIMpOBaHus. B
npoiiecce 00yueHus 0cod0e BHUMAaHKUE YIEISETCS TPUOOPETEHUIO BBITYCKHUKAMU
rIIyOOKMX 3HAHMM MO0 aKTyaJbHbIM HANpaBIICHUSM, YMEHHUIO pa3padaTbiBaTh
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MaTeMaTH4ecKue, (PU3NYECKUe U KOMIBIOTEPHbIE MOJENIN MH)XXEHEPHBIX 3a7ad U
OBJIAJICHUIO HABBIKAMH CaMOCTOSATENIBHOTO nccaeaoBanus. [lomyyaemblie 3HaHUS U
OMBIT N0 KOMIBIOTEPHOMY MOJEIUPOBAHUIO U UCCIEIOBAHUIO C HUCHOJb30BaHUEM
COBPEMEHHBIX BBIYHUCIUTEIBHBIX W HH()DOPMALMOHHBIX TEXHOJOTHHA TO3BOJSAT
BBIMTYCKHUKaM OBICTPO BCTpamBaThCsi B pabouyuil mpoiiecc, AOCTATOYHO JIETKO
OCBOMUTB IIMPOKUN KPYT HOBBIX TEXHOJIOTHM.

MarucTpanTbl NpPOXOAAT NpakTUKy B Takux kommnaHuax PK kak, AO
«Kazarommpom, AO «Kasmynaiiraz», AO KazgopHIU, B HcTUTYTE MaTeMaTHKH
M MareMaTh4ecKoro MojenupoBaHus U aAp. Ilo mporpamme akaaeMHYecKOn
MOOUJIBHOCTH MAarucCTpaHThl MMEIOT BO3MOXHOCTb IPOXOJUTh CTaXHUPOBKY B
BEyIIINX MHKEHEPHBIX By3ax EBponbl u Poccnn.

Ha BCEX YPOBHSX NOJATOTOBKHU IIPETNOJaBAHNE BEIYT
BBICOKOKBJIN(DULIMPOBAHHBIE MPOPECCOPCKO-NPENOIaBaTEIbCKUE KaApbl, Cpeau
HUX €CTh BBIITYCKHUKU YHUBEpCcUTETOB EBponbl, Poccuu u apyrux crpas.

BBIITyCKHUKHM MOTYT BBIOpaTh pa3inyHble KapbepHble MyTU. OQHU MOTYT UITH
B IIPOMBIIIIEHHOCTh HEMOCPEACTBEHHO B KAUECTBE MPAKTUKYIOIINX UHKEHEPOB, B
TO BpeMsl Kak Jpyrue MOTyT MpOAOKaTh 00ydeHHE B JIOKTOPaHType B 00yacTu
MaTEMaTUYECKOr0 U KOMIBIOTEPHOTrO MOJAEIUPOBaHUS. BBIMTYCKHUKN MOTYT OBITH
TPYJOYCTPOEHBI B 0AHKAX M CTPAXOBBIX KOMITAHUSX, B KOHCAJITUHTOBBIX (pUpMax, B
00pa30BaTEIbHBIX U HAYYHBIX YUPEKACHUIX U IPYTUX KOMITAHUSX, HCTIOIb3YIOLIUX
B CBOEil paboTe MeToapl MaTeMaTHYEeCKOI0 MOJEIUPOBAHUS, KOMIIBIOTEPHOTO
MOJEJINPOBAHUS U PUKJIAJHON MaTEMAaTUKH.

OOpasoBarenbHas nporpamma maructpatypbl «Digital modeling» sBasiercs
BTOPBIM YPOBHEM KBaJIM(DUKAIIMK TPEXYPOBHEBON CHCTEMBI BBICILIET0 00pa30BaHus,
B HEll 3aKkJia/ibIBaeTcs 06asza JUIsl MporpamMm JTOKTOPAHTYPBHI.

2. llean u 3agaum 00pa3oBaTebHOM MPOrpaMMbl

Heas OII: ILlensto oOpa3zoBarenbHOM mporpammel  «Digital modelingy
ABJIIETCS  MOATOTOBKAa  KAaJgpOB  BBICHIEW  KBalM(pUKALMHM,  OOJaJAFOIINX
COOTBETCTBYIOIIMMH KOMIIETEHLUUSIMH MarucTpoB B 00JIACTHM MaTEMaTUYECKOIO U
KOMITBIOTEPHOTO ~ MOJEJNMPOBAHUSA, CO3JaHUS W  HUCIOJIb30BaHUS  HOBBIX
3G ()EeKTUBHBIX METOJ0B 00pabOTKU WHGOpPMAIMU, MaTEMAaTUYECKUX MOjelel
CIIO)KHBIX TPOLIECCOB U OOBEKTOB, Pa3padOTKM M TNPUMEHEHHs] COBPEMEHHBIX
MaTeMaTUYeCKUX METOJI0OB W MpOorpaMMHOro obecrneueHus. B pesynbrare
3aBepIICHUs 00Y4YEHUS BBIMTYCKHUKA CMOTYT pa00TaTh CIEIHAINCTaMUA B 00JIaCTH
TEXHOJIOTUA IOCTPOEHUS W MCCIEI0BAaHUSA MAaTE€MaTUYECKHX MOJENEH CaMbIX
pa3HOOOpa3HBIX CUCTEM U MPOLIECCOB, O3BOJISIOIIUX MPOTHO3UPOBATH IBOJIOLHUIO
UCCJIENYEMBIX CHCTEM, WU TE€M CaMbIM NIPOBEPATH MPABUIBHOCTh NPHUHUMAEMBIX
pELICHUN.

3agauu OIl: 3agaun o6pazoBaTEIHLHON MPOrPaMMBI:

- IOJIFTOTOBKA KOHKYPEHTOCIIOCOOHOTO MOKOJIEHHUSI TEXHUYECKUX MAarucTpoB B
00JIaCTH MaTeMaTHYeCKOro U KOMITBIOTEPHOIO MOJICIIMPOBAHUS IJIs PbIHKA TPY/a,
WHUIIMATUBHOIO, yMEIOLIEro paboraTh B KOMaHJE, OOJaJaroliero BbICOKUMHU
JMYHOCTHO-TIPO(ECCUOHATBHBIMU KOMIIETEHIIUSMU;
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- UHTErpaius o0pa3oBaTeIbHON U HAYYHOU JIEATETbHOCTH;

- YCTaHOBJICHHE TMapTHEPCTBA C BEAYIIMMH By3aMHU OJIKHErO U JajbHEro
3apy0eKbsl C LIETBIO YIYUIIEHUS] KayecTBa 00pa30BaHMS;

- pacliMpeHue CBA3€H €  3aKa3uhuKamMud  00pa30oBaTENIbHBIX  YCHYT,
paboToaTenssMi C IIEJbI0 OMpefeNieHus: TpeOOBaHWN K KauecTBY MOJTOTOBKU
MarucTpoB, IPOBEIEHUIO KYypCOB, CEMHHAPOB, MAaCTEp-KJIACCOB, CTaXUPOBOK,
IIPOU3BO/ICTBEHHBIX ITPAKTHUK.

Coneprkanue oopaszoBarenbHol mporpammel «Digital modeling» peanusyercs
B COOTBETCTBUU C KpPEIUTHON TEXHOJIOTMEH OOydYeHHs U OCYUIECTBISIETCS Ha
roCyapCTBEHHOM, PYCCKOM U aHTIUHCKOM si3bikax. OOpa3oBaTenbHas mporpaMmma
MO3BOJIUT MPETBOPSTh B JKU3Hb NPHUHIMIBI boinoHckoro mpouecca. Ha ocHoBe
BBIOOpA U CAMOCTOSTENILHOTO TUIAHUPOBAHUS MArMCTPAHTAMU TTOCIIEIOBATEILHOCTH
U3Y4YeHUs AUCIUIUIMH, OHM camocTosTenbHo (opmupyor MVYII Ha kaxapii
cemecTp coriacHo Pabouemy yueOHOMy maHy u Kartajmory 3JIeKTHBHBIX
JucuuIUIiMH. B 0oOpa3zoBarenbHON MporpaMMe YBEJIMYEH O0BEM MATEMAaTHYECKHX,
€CTECTBEHHO-HAYYHBIX, 0a30BbIX U A3BIKOBBIX JUCIMILIMH.

MarucTpanTsl OpOXOJAT NPAKTUKY B KOMMEPYECKHUX, IOCYJapCTBEHHBIX WU
BEJIOMCTBEHHBIX CTpyKTypax. I[lo mnporpamme akageMuyeckod MOOMIBHOCTU
Jy4YlIME CTYACHTbl HMMEIOT BO3MOKHOCTh IPOXOAUTh OOYYEHUE B BEIYIIHX
3apyOexKHBIX By3ax Mo cooTBeTcTByromer OI1.

3. TpeGoBaHusl K OlleHKE Pe3yJIbTATOB 00y4eHUus1 00pa3oBaTeJIbHOM
NporpamMmbl

IlepeyeHb KOMIETEHIIUA

OO0mue KOMNeTEeHNH

e BrnageHne aHIIMUCKUM  SI3BIKOM  JUJIA: TOMCKA HAyYHO-TEXHHYECKOU
uHpopmaruu; pabOThl C HAYYHO-TEXHUUYECKOM  JINTEpaTypoil; YCTHOTO H
MMCbMEHHOTO OOIIEHUsI C HOCHUTENEM si3blka Ha MPO(PECCUOHAIbHYIO TEMY U B
pEeanbHOMN )KU3HEHHON CUTYalUU.

e BraneHue KPUTHYECKUM CUCTEMHBIM MBIIIEHUEM,
TPAHCAUCIUIUIMHAPHOCTHIO U KPOCC (PYHKITMOHATBHOCTHIO.

e  Bnanenne UKT-komneTeHIIMSIMHU, CHOCOOHOCTHIO pa3pabOTKU IPOrPAMMHOTO
obOecrieueHusI C UCIOIb30BaHUEM AJITOPUTMUYECKUX S3BIKOB.

e BrageHue HaBBIKAMH: CaMOCTOSITEILHOTO OOy4eHUs; YriayOJieHHs CBOUX
3HaHUM; ObITh OTKPBITHIM JJII HOBOM HWH(OpMAIMU; CHCTEMHOTO MBIIUICHUS U
COOCTBEHHOTO CYKJICHUSI.

e VYMeHue ObITh TOJICPAHTHBIM K JPYroil HAIMOHAIBHOCTH, pace, PEIUTHH,
KYJbTYpPE; YMEHUE BECTU MEXKKYJIbTYPHBINA THAJIOT.

e BrnaneHne KOMMYHUKATHUBHBIMH CIIOCOOHOCTSIMH, YMEHUE COTPYJIHUYATh U
paboTaTh B KOJIJIEKTUBE.

e  VYMeHwue paboTaTh B PEKUME BEICOKOW HEOMPEACICHHOCTH U OBICTPOI CMEHBI
yCIIOBHI 3aa4; paboTaTh C 3apocamMu OTPEOUTENS.

e  Brnagenune mmpoxum OOIIECTBEHHO-COITUATBHBIM,  MMOJIUTHYECKAM U
mpoecCHOHANTBHBIM KPYTrO30pOM; YMEHHE HCIOJIb30BaTh JaHHBIC Pa3IMYHBIX
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UCTOYHUKOB M  CIELUUAIbHON JIMTEPATyphbl, aHaJIU3UPOBAThb U KPUTHUECKU
OLICHMBATh UCTOPUYECKUE (DAKTHI U COOBITHSI.

e Branenue a3zamu NpeIIPUHUMATENBCKON JE€ATEIBHOCTH M SKOHOMHUKH
Ou3Heca, TOTOBHOCTh K COLIMANIBHON MOOMIJIBHOCTH.

IIpodeccuonanbHbIe KOMITETEHIIMH

e Brnagenue ¢QyHaaMeHTaIbHBIMU 3HAaHUAMM [0 MaTeMaTuke, (U3MKE U
HAy4YHBIMU IIPUHIUIIAMU M YMEHUE HCIOJIb30BATh UX IIPU PELICHUN WHKEHEPHBIX
3a1ay.

e CnocoOHOCT CaMOCTOATEIBHO pa3padaTbiBaTh aJCKBAaTHbIE  (DU3HUKO-
MaTEMaTUYECKUE MOJEIIH, aJITOPUTMbI KOMIIBIOTEPHOTO MOJEIHPOBAHU.

e VYMEHHME MCIOJB30BATh MAaTEMAaTUYECKUE W KOMIIBIOTEPHBIE MOJEIU
TEXHOJIOTHYECKHX ITPOLIECCOB ISl CAMOCTOSATEIBHOTO UCCIIEIOBAHUS.

e  VYMeHue pa3pabaThiBaTh HOBbIE MATEMATHUYECKUE MOJEIH MH()OPMAIIMOHHBIX
TE€XHOJIOTUH.

e  YMeHue paboTaTh C BHICOKOTEXHOJIOTUYECKUMH JJAOOPATOPHBIMU U HAYYHO-
UCCJIEI0BATENLCKUMHU 000PYAOBAHUSIMHU.

e  BraneHue anropuTMUYECKUMH A3bIKAMU U TEXHOJIOTUEN IIPOIPAMMUPOBAHHUS
C UCTIOJIb30BaHUEM OOBEKTHO-OPUEHTUPOBAHHOTO IPOIPaMMHUPOBAHUS
MaTEeMaTHYECKUX U YUCIEHHBIX MOJIeTeH (PU3NUECKUX MPOLECCOB U MHKEHEPHBIX
3a11ay.

e  Bnanenue MerogamMu MaTeEMaTHYECKOTO MOJIETUPOBAHMS U MAILIMHHOTO
O0Oy4eHHMs 1 HABBIKAMU KOMITBIOTEPHOTI'O MOJACIIUPOBAHUS JJIsl paOOThHI B KAYECTBE
MPOEKTUPOBILMKA B MAILIMHOCTPOCHHUH, SHEPTETUKE, TPAHCIIOPTE, XUMUYECKOM
MIPOU3BOJICTBE.

e  BrazneHune METOHOJOTHEN: CHCTEMHOIO aHAJIN3a; IPOEKTUPOBAHUS U
NPUHATHS PEIICHUHN B CII0OKHBIX U MPO(EeCCHOHAIBHBIX CUTYaLUsAX; CIOC00ax
KOMMYHHMKAIIMH U COTJIACOBAHUS TOUEK 3PEHUs; 0(POPMIIEHNUS U MPE3EHTAUU
AHAJIUTUYECKOU U TPOEKTHON JOKYMEHTALIUH.

Pe3yabTarbl 00yueHust

PO 1 — 3Harb 1DOCTaHOBKM 3ajay Kiaccu(puKaluu, KIAaCTepU3ALINH,
MPOTHO3UPOBAHMS, 3HATH AJITOPUTMBI U METO/AbI IIIYOOKOro OOydeHHs. YMETh
paboTaTh C apXUTEKTypaMHU, BKJIIOUAIOIIUMU OTKPBIThIE OMOJMOTEKH TIIyOOKOIO
OoOy4eHHMsI, COMOCTABIATH PE3YJIbTaThl TEOPUU U DKCHEPUMEHTA, BBIACIATH W3
MPaKTUYECKUX 3a/1a4 UX TOCTAHOBKY JJII MAIIMHHOTO OOy4€eHHUsI. Y METh TPOBOIUTH
MOJIFOTOBKY MEPCOHAa JIJIsl pabOThI C CUCTEMOW HCKYCCTBEHHOI'O MHTEIIJICKTA.

PO 2 — [IpumensTs T1y0oKue 3HaHUA B 00JACTH YUCICHHBIX METOJIOB U pEIlICHUE
NPUKIATHBIX 3a/1a4. Pa3pabaTsiBaTh pa3nuyHble TUITBI MATEMATHUECKUX MOJEIIEH U
CUMYJISLIMM, BKJIIOYas JUHAMUYECKUE CHUCTEMbI, CTaTUCTUYECKHUE MOJEIH,
mudepeHranbHble ypaBHEHUS, TEOPETUKO-UTPOBbIE MOJAEIU (MAaTeMaTHYeCKOe
UCUMCIICHHE, OOBIKHOBEHHbIE Au(depeHlraIbHble YpPaBHEHHs, YHUCICHHbIC
METO/Ibl, CTATUCTHKA U T.J.) U KYpC PAKTUYECKOTO0 MOAEINPOBAHUS.
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PO 3 — YmeTh npuMeHATh TEOPETUUECKUE 3HAHUS MPU PEIICHUH MAaTEMaTUYECKHUX
W JIpyruX MPUKIAOHBIX 337a4; aHaJIU3UpOBaTh MPOOJIEMATUKH U CTPOUTh
MaTEMaTUYECKYI0 MOJENb. JIeMOHCTpUPOBATh HABBIKM PEIICHHS TUIIOBBIX 3a/Ja4
BapUALlMOHHOTO UCUUCIICHUS.

PO 4 — [IpuMeHATh METOABI MATEMATUYECKOTO U KOMITBIOTEPHOIO MOJEIUPOBAHUS
JUISL PEIICHHS] HAay4HbIX, MPUKIAAHBIX, MPOU3BOACTBEHHBIX M TEXHOJOTMYECKHX
3aJa4 C HCIOJb30BAaHUEM MPO(ECCHOHAIBHOTO MPOTPaMMHOIO 0OeCreUeHHUs,
KOMITBIOTEpHOM  Tpaduku, BU3yaldM3allud W pa3pabOTKU  COOCTBEHHBIX
MIPOTPAMMHBIX [TAKETOB.

PO 5 — YMeTs ucnonb3oBaTh 0a30Bble 3HAHUS B 00J1aCTH (PHAHCOBOM MaTEMAaTUKH,
MPUIOKEHUN TEOPUU YMCEN, YNPABICHUS JAaHHbBIMU W aHainu3a. OIEHUTh
BO3MOXXHOCTH (HO ¥ OIPaHUYEHHs) MaTEeMATUYECKOTO MOJAEIUPOBAHUS IS
npo6JieM B pUHAHCOBOW OTpACIU U/ UM CTPAXOBOU OTpACIH, pa3paboTaTh MOLIHBIE
MaTEeMaTUYECKHE MOJENH U PEATN30BaTh UX HA MPAKTHKE.

PO 6 — I[Ipou3BoANTHh MOUCK U HU3y4aTh HAYYHO-TEXHUYECKYIO MH(OPMAIUIO 10
MaTE€MaTUYECKOMY U KOMIIBIOTEPHOMY MOJEIUPOBAHUI0O M YMETh BBIPaXKaTh
MMCbMEHHO M YCTHO CBO€ MHEHHE 10 TEME Ha Ka3aXCKOM (PyCCKOM) M aHTJIUHCKOM
A3BIKAX.

PO 7 — 3HaTh OCHOBBI IICUXOJIOTUM YIIPABJICHHS U OCHOBBI MEAATOTMKU BBICIIEH
IIKOJIbI, BJIAJE€Th HABBIKAMHU IMPENOJABaHUS, 3HATh U KPUTUUYECKU aHAJIU3UPOBATh
MCTOYHUKH TI0 UCTOpUU U prstocoPpuu HAYKH.

PO 8 — 3Harp pyHmamMeHTaIbHBIE MOHATHS TEOPUH HMHGOPMAIIMM U UX CBS3b C
byHIaMEHTAIBHBIMUA TIOHSATUSMU KHUOEPHETUKH; METOJbI, HCIOIb3yeMBbIC IS
MaTEeMaTHYECKOr0 MOJECIUPOBAHMSI UCTOYHUKOB MH(POpPMAIMU U KAHAJIOB CBSI3U;
o0JacTh NPUMEHEHHUS H3y4YaeMbIX METOJOB. YMETh OINpPEAeNATh NapaMmeTphbl
MCTOYHUKOB MH(OpPMAIIMK M KaHAJIOB CBS3U; HaXOAUTh HaubOosiee h(EeKTUBHbBIE
METO/Ibl KOJUPOBAHUS MPU KOHKPETHBIX YCIOBUSX; UCIOJIb30BaTh KOMITbIOTEPHbIE
TEXHOJIOTUH /ISl PELIEHUS TEPEUYHMCIICHHBIX BBILIE 3a/1a4.

PO 9 — 3nHaTe, Kak aHANM3UPOBATH HEUYETKUE NPOIYKIIMOHHBIE CHCTEMBI H
HEHPOHHBIE CETH; 3HaTh OCHOBBI HEYETKON JIOTMKH, HEUPOHHBIX U THOPUIHBIX
ceTell; yMeTh pa3padbarbiBaTh U IPUMEHSATh MATEMATUYECKUE METO/IbI, 1JIs1 pEIICHUS
3aJlay HAyYHOU ¥ MPOEKTHO-TEXHOJIOTHYECKOM 1eITeIbHOCTH.

PO 10 — YMeTh npoeKkTUpoBaTh MpOrpaMMHOE oOecTiedeHue ISl pelIeHUs 3a1a4
npeanpuaTuii HedrerazonepepadaThIBAIONIEH MPOMBIIIJIEHHOCTH B IIEJIOM. Y METh
OPUMEHATH CHEUUATU3UPOBAHHOE MPOrpaMMHOE OOECIeueHUue MO YHPaBICHUIO
pa3pabOTKOI MPOEKTa, CTABUTH 33/I1a4l CUCTEMHBIM aHAJUTHKaM, IPOTPAMMHUCTaAM
U IPYTUM CHELHAIACTAM.

PO 11 — 3HaTh 0COOEHHOCTH apXUTEKTYPHI, MPUHIIUIIHI OPTaHU3AINNA THOPUIHBIX
BBIUMCIIUTENBHBIX CHCTEM Ha 0a3ze rpaduyecKkux MpoLecCOpOB, MHOTOSICPHBIX
CUCTEM, KJacchl 3ajad TMpUTOJHbIe s S(P(GEKTUBHOTO MCIOJHEHUS Ha
rpaduyueckux mnpoieccopax.

PO 12 — YMeTb peann3oBbIBaTh NapajljieibHbIe aJTOPUTMbI 00paOOTKY JaHHBIX Ha
BBICOKOYPOBHEBBIX $SI3bIKaX MPOrpPaMMHMPOBAHHUS C HCIOJIb30BaHUEM OHOIUOTEK;
pelaTh 3aa4y Ha NapaJuIeIbHbIX BEIYMCIUTENBHBIX CUCTEMAX.
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PO 13 — YMeTb mpuMeHATh HAa MPAKTHKE COBPEMEHHBIE PEHICHUS B 00JaCTH
KOMITBIOTEPHOT'O MOJIEJIMPOBAHMS; OLIEHUWBATH NEPCHEKTUBBI W BO3MOXXHOCTHU
INPUMEHEHUSI COBPEMEHHBIX Pa3pa0dOTOK Il pelleHus 3aJad MOJACIUPOBAHUS B
MOPUCTHIX cpefax HEPTIHBIX MECTOPOKICHHIM.

PO 14 — 3naTh 3aK0oHbBI IBWKEHUS (IIIOUIOB B TIOPUCTOM cpene. YMETh co3aBaTh
TUAPOAMHAMUYECKHAE MOJEIN MECTOPOXKJICHHM YIJIE€BOJOPOJOB, 3aIyCKaTh UX Ha
pacyeT U aHaJU3UPOBATh PE3YJILTATHI.

PO 15 — Wmerp 1iyOOKHE 3HAHHUS U KOMIETEHIIMM B OOJacTH pa3pabOTKU U
peanu3aluy CTpaTeruii yCTOWYMBOTO Pa3BUTUS HA Pa3IUYHBIX YPOBHSX, HAUMHAs
OT TJIOOAJIBHBIX YKOJIOTHYECKUX BBI30BOB, TAKUX KaK M3MEHEHHUE KJIMMaTa, yTpara
OvopazHooOpa3usi U UCTOIIEHHE NPHUPOAHBIX PECYpCcoB, JO COIMAIBHO-
DKOHOMHMYECKUX AaCIEKTOB, BKJIKOYas HEPaBEHCTBO, 3/PaBOOXPAaHEHUE U
oOpa3oBaHue.

PO 16 — VYmMerp pa3pabarbiBaTh Y4EOHO-METOJAMYECKHE MAaTEpUATbl 110
NPEnoJaBacMbIM JIMCUUIJIMHAM C Y4Y€TOM HMHTErpanuu oOpa3oBaHMs, HAYKH U
WHHOBAIMI; OPTraHU30BBIBATh U MPOBOJAUTH YUEOHBIE 3aHATHS C y4ETOM IPUHIUIIOB
CTYJEHTOLIEHTPUPOBAHHOTO OOYYEHUS U OLICHUBAHUSI.

Crparerusi 00yyeHus

Crparerus oOpa3oBartenbHO# porpamMmel «Digital modeling» opuentupoBana
Ha MOATOTOBKY BBICOKOKBATU(PUITMPOBAHHBIX CIELUATNCTOB C
byHIaMEHTAIBHBIMA 3HAHUSIMH B OOJIACTSAX €CTECTBO3HAHUHU, WH)XCHEPHOUN
MEXaHUKH M KOMIIBIOTEPHOTO MOJEJIMPOBAHUS ISl paboThl B cdepe BBICOKHX
TEXHOJIOTUHA C YYE€TOM COBPEMEHHBIX TEHACHUMW pa3BUTHUS HAYKH B LEIOM U
MaTeMaTUYECKOM MOJICJIMPOBAHUH, B YACTHOCTH.

B mpomecce o0yueHus oco0oe BHUMaHUE YHAENAETCA  OCBOEHUIO
MarucTpaHTaMH METOJOB MaTeMaTHYE€CKOT0, YHUCIEHHOTO M KOMIIBIOTEPHOIO
MOJICJIMPOBAHUS, apoOOUPOBAHHBIX MPOTPAMMHBIX O0€CIEUEHUN IJIs peuieHus U
MCCJIEIOBAHMS IIMPOKOr0 Kpyra MHKEHEPHBIX 3ajad. /i peanuzanuu 3ToM 1enu
CTPYKTypa 3aHSITHH NPAKTUYECKH BCEX MPOQUIBHBIX IUCUUILIMH BKIOYAET U
7ab0paTOpHbIE U MPAKTHUYECKUE 3aHATHUS, T.€. TEOPETHUUECKHE 3HAHMS CTYJCHTOB
TBEPJIO 3aKPEIUISETCS HAaBbIKAMU WX MPAKTUYECKOTO TPUMEHEHUS.

B xoze BBITIONHEHUS BBITYCKHUKAMU JHCCEpPTAllUid O 00pa3oBaTeIbHOM
NporpaMMe TIJIaBHOE€ BHUMAaHUE YIEISETCS MPUBHUTHUIO BBITYCKHUKAM HAaBBIKOB
CaMOCTOSATENILHO WM B KOMaHJIe pa3padaThiBaTh (PU3NUYECKHUE WM BUPTYaJIbHbBIE
MOJIETH CJOXHBIX MEXaHHYECKHX, (PU3NYECKHMX U OMOXMMHUYECKHX MPOLIECCOB U
ABJICHUM, CO3[aBaTh KOMIIBIOTEPHBIE KOJbl WM MPUMEHITH COBPEMEHHBIC
IporpaMMHbI€ 00eCTIeUeHHs ISl X UCCIICIOBAHUA.

Bnanenue ¢dyHaamMeHTaNbHBIMU 3HAaHUSMU B Pa3IUYHBIX O00dacTsIX U
HAaBBIKAMH  KOMIBIOTEPHOTO  MOJEIHMPOBAHUSA  MO3BOJAT  BBIMYCKHHKAM
OTHOCUTEJIBHO JIETKO BCTpaumBaTbcs B pabouMii mpolecc MpaKTUYECKH JH0OOH
chepbl MPOMBIIIIIEHHOCTH, JOCTATOYHO OBICTPO OCBOUTH IIMPOKUNA KPYTr HOBBIX
TEXHOJIOTHH.
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4. IlaciopT o0pa3oBaTe/IbHOM NMPOTrPaMMbI

4.1. OOume cBeneHUs

HasBanue nmoJus

IIpumeyanue

Kon wu xnaccudukarms
obiactu 0OpazoBaHus

TM06 NubopmaimoHHO-KOMMYHHUKAITMOHHBIC
TEXHOJIOTHH

2 |[Kog wu wimaccudukanus, 7M061 MHpOpMaImOHHO-KOMMYHUKAIIMOHHBIS
HaIpaBJICHUH TIOJITOTOBKH | TEXHOJIOTHH

3 |I'pynma obpazoBarenbhbix| M094 NubopmanmoHHbIC TEXHOJIOTHH
IPOrpaMm

4 |HanmenoBamnue 7M06110 — «Digital modeling»
o0pa3oBaTeNbHOM
MIPOTrpaMMBbI

5 [Kparkoe onucanue| OOpasoBarenpHas mnporpamma (MO06110 - «Digital
o0OpasoBarenbHOU modeling» HampaBieHa Ha TOJIrOTOBKY MAarucTpoB,
MPOTrpaMMBbI YMCIOIIMX CaMOCTOSTEIBHO peIiaTh IMHPOKUH KPYT

MH)KEHEPHBIX 3aJ]ad C HCIOJIb30BAHUEM COBPEMEHHBIX
AHATUTHYECKUX, YHCICHHBIX H OKCIEPUMEHTAIBHBIX
METO/I0B U METOJI0B MaTEMAaTUYECKOI'0 U KOMITbIOTEPHOT0
MOJICITUPOBAHHSL.

OOpaszoBarenbHas mporpamMma HIpeJHa3HayeHa  JJIs
MOJrOTOBKH CIIEIIUAIUCTOB B 00JIACTH MAaTEMAaTUIECKOTO
U KOMIIBIOTEPHOTO  MOJEIMPOBAHUSA  PA3IUYHBIX
NPOIECCOB W CIOXHBIX CHCTEM, JUISI  OBIIQJICHUS
KOHKYPEHTOCIIOCOOHBIMH 3HAHUSMH M BO3MOKHOCTBIO
MPUIIOKHUTD UX JUTSI CO3/IaHUS HOBBIX METOJIOB M 3HAHUI B
MaTeMaTHYeCKOM U KOMIIBIOTEPHOM MO/IEIMPOBAHUU
TPEXMEPHBIX OOBEKTOB, U PEIICHUS TMPUKJIATHBIX 3a/1a4,
BO3HUKaOIIKE B (U3UKE, XUMHUHU, OMOJIOTHH, SKOHOMHUKE
nu 1.0 Taxke crnenuanuctel OyayT  CIIOCOOHBI
MOJICIUPOBATh pPAa3JIMYHbIE 3aJjaud, BO3HUKAIOUIME B
TEOpEeTUYECKON NH(OPMATHUKE.

[Tporpamma HarnpaBJeHa Ha MOJITOTOBKY
BBICOKOKBATM(DUITUPOBAHHBIX CIEIHATIMCTOB B 00JacTH
MaTeMaTHYECKOr0 KOMITBIOTEPHOTO MOJICIIMPOBAHUS C
WHHOBAIIMOHHBIMU HAaBBIKAMH PEIICHUS ITPOOIIEM B CBOCH
oOnacty 3HaHUHU. Takyke MarucTpanThl OYAYyT NPUMEHSTh
MOJTyYCHHBIC 3HAHUSI TIPU aHAJIHM3€ PA3IMYHBIX MPOOIIEM,
BO3HHUKAIOIIUX B  0O0JacTM  (U3MKH, DSKOHOMHKH,
¢buHaHCOB, OMOJOTUH, UHOOPMATUKH U UHKEHEPUH.
VYueOHbli Tu1aH oOpa3oBarenbHOM nporpamMmel /M06110
- «Digital modeling» paspaboran ¢ y4erom y4eOHBIX
IUIAaHOB 00Opa3oBaTenbHOi mporpammbel «Computational
and  mathematical  engineering»  MarucTpaTypsl
U3BECTHBIX  HCCIENOBAaTEIbCKUX M HHIKEHEPHBIX
YHUBEPCUTETOB MHupa, Takux kak Stanford University,
Universitat Obertade Catalunya u oOpa3oBaTenbHON
IPOrpamMMbl «MartemaTtndeckoe MO/JIEINPOBAHUE,
IpPOTPpaMMUPOBAHUE M HMCKYCCTBEHHBIM HMHTEIJICKT
MarucTpaTypbl Cankr-IleTepOyprekuit
TOCYJApCTBEHHBI  YHUBEpCUTET.  Y4eOHBIH  IUIaH
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MIOJTHOCTBIO COOTBETCTBYET COBPEMEHHBIM TCHICHIUSIM
pa3BUTUS ~ MAaTeMaTH4eKoro M KOMIIBIOTEPHOTO
MOJICTTUPOBaHMsI, WH(POPMAIIMOHHBIX TEXHOJOTUH |
HOTPeOHOCTSIM SKOHOMUKH 1 Hayku KaszaxcraHa.
OO0pa3zoBarenbHas TPOrpaMMa COCTOMT U3 OCHOBHBIX
KypCOB MaTEMaTHYECKOTO MOEIMPOBAHHUS M KYPCOBBIX
pabor 1o pa3paboTKe M TOCTPOCHHUIO aJTOPUTMOB
OpOTrPaMMHPOBAHMS, OOIIMPHBIX M YIIIYOJCHHBIX
¢dakynbraTuBOoB u  ceMuHapoB. OCHOBHBIE KYpCBHI
oOecrieunBarOT ~ OOy4eHHE  MAaTEeMAaTHYeCKHUM |
BBIYHCIIUTEIILHBIM ~ UHCTPYMEHTAaM, HPUMEHUMBIM K
IMIMPOKOMY KpPYry HAy4HBIX, IPOMBIIUICHHBIX |
WH)KCHEPHBIX JTUCHUIUINH, U PACUIMPSIOT U YIIyOJSIFOT
(bakynbTaTUBbI o BEIOODY. TpeboBanue K
KOMITBIOTEPHOMY MO/ICTTHPOBAHUIO rapaHTHUpyeT
BJIaZICHUE HAYYHBIMH METOJAaMU U NMPO(PECCHOHATEHBIMU
HaBblkaMu. CeMUHApBl OCBEIAIOT HOBBIC UCCIICIOBAHMSI
B 00J1aCTH TEXHUKHU U HAyKH.

Ha Bcex ypOBHSX IOArOTOBKH IIPEIOJaBAaHHE BEAYT
BBICOKOKBAIU(UIIMPOBAHHBIC npodeccopcko-
IpenoaaBaTeIbCKUE Kapbl, CPEAN HUX €CTh BBITYCKHUKH
yHuBepcuTeToB EBponsl, Poccuu u npyrux crpas.
BBIITyCKHUKM MOTYT BBIOpAaTh pPas3iIM4YHbIE KapbepHBIC
nytd. OJHU MOTyT UATH B  NPOMBIILICHHOCTb
HEMOCPEICTBEHHO B KayecTBE  MNPAKTHKYIOMINX
WH)KEHEPOB, B TO BPeMsl KaK IPyrue MOTYT MPOJIODKATh
o0y4eHHue B TOKTOPAHType B 00JaCTH MAaTEeMaTHYECKOTO
Y KOMITBIOTEPHOT'O MO/ICIIMPOBAHUSI.

OOpazoBarenbHas mporpamMa maructpatypsl «Digital
modeling» sBiseTcs BTOpBIM ypOBHEM KBalu(UKAIMU
TPEXYPOBHEBOW CHCTEMBI BBICHIETO 00pa30BaHUs, B HEH
3aKJaIbIBaeTcst 6asa st MporpaMM JIOKTOPAHTYPHI.

6 |Lemns OIT Llenmpto  oOpazoBarenmpHOM  mporpammbl  «Digital
modeling» sBAsSeTCS MOATOTOBKA KaJpPOB  BBICIICH
KBaTH(UKAINKM,  OOJaJalOIMX  COOTBETCTBYIOIIUMHU
KOMIIETEHIIMSIMI MarucTpoB B 00J1aCTH MaTeMaTHYECKOTO
U KOMIIBIOTEPHOTO  MOJICIIMPOBAHUS, CO3JAHHUSI M
UCTIONIb30BaHUSI ~ HOBBIX  3(PQPEKTUBHBIX  METO/OB
00paboTkM WHPOpPMALUKA, MATEeMAaTHYECKUX MOJCNIeH
CIIOXKHBIX TPOIIECCOB U OOBEKTOB, pa3paboTKu U
MIPUMEHEHHS COBPEMEHHBIX MAaTEMaTHYECKHX METOIO0B U
MPOrpaMMHOTO o0ecrieueHus. B pe3ynbrare 3aBeprieHus
0o0y4deHus BBIITYCKHUKH CMOTYT paboraTh
CHEIHUAIICTaMU B OOJIACTH TEXHOJOTHI MOCTPOCHUS H
WCCIICJIOBAHMSI ~ MAaTeMaTHYCCKUX  MOJCNEH  CcaMbIX
pa3HOOOpPa3HBIX CHCTEM M MPOIECCOB, MO3BOJISIOIINX
MIPOrHO3HPOBATH IBOJIOLIMIO UCCIEAYEMBIX CUCTEM, 1 TEM
CaMbIM  TPOBEPATH  MPABUIBHOCTH  MPUHUMAEMBIX

pEeLIeHUI.
7 |Bung OIl MarucTparypa
8 | Yposenn no HPK ™
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9 |¥Yposenb no OPK 7
10 | OtnuunTenbHbIC [IporpamMma npuMmeyarelibHa TEM, YTO OHA COYETAeT B
ocobennoctu OI1 cebe MH(MOPMAIIMOHHO-TEXHOJIOTHYECKHE OCHOBBI C

IIPAKTUYECKMMHM BO3MOXKHOCTSIMM MOJEIUpoBaHus. B
mporecce o0ydeHUuss 0co00e BHUMaHUE yJeIsieTcs
NPUOOPETEHUIO BBITYCKHUKAMM INIyOOKMX 3HaHUH 1O
aKTyaJbHBIM HANpaBJICHUSAM, YMEHHIO pa3pabaThIBaTh
MaTeMaTHuecKue, GU3nYecKue U KOMIIbIOTEPHbIE MOJIENTN
WHXXEHEPHBIX  3a7ad W OBJAJCHUI0O  HaBBIKAMH
CaMOCTOSITENIBHOTO HccienoBanusd. [lomydyaemble 3HaHUA
U ONBIT IO KOMIBIOTEPHOMY MOJAEIUPOBAHUIO MU
UCCIICJOBAHUIO C  HCIIOJIB30BAHMEM  COBPEMEHHBIX
BBIUMCIUTENbHBIX WM HHQOPMAIIMOHHBIX TEXHOJIOTUI
HO3BOJIAT  BBIIYCKHUKAaM OBICTPO  BCTPAaWBaThCS B
pabouuii poriecc, T0CTaTOYHO JIETKO OCBOUTH IMIMPOKUI
KpPYT HOBBIX TEXHOJIOTUH.

11 |Ilepeuenr komnereHuui| OOLIME KOMIIETEHIUU

o0pa3oBaTenbHON e BrnaneHue aHITIMHCKUM S3BIKOM JUISl: TIOMCKA HAay4yHO-
[IPOrpaMMBbI: TEXHWYeCKOH uH(popManmy; paboTel C  Hay4HO-
TEXHUYECKOM JINTEpaTypoOH; YCTHOTO M IIMCBbMEHHOI'O
OOIIEHUs] C HOCUTENIEM sI3blKa Ha NPOQPECCHOHATBHYIO
TEMY U B pEIbHOM JKU3HEHHOW CUTYallWH.

e BnaneHue KpPUTUYECKUM CHCTEMHBIM MBIIIJICHUEM,

TPaHCAMCUUIUIMHAPHOCTBIO U Kpocc
(YHKIIMOHATILHOCTHIO.

e Brnagenne MKT-koMneTeHUMsMH, CIIOCOOHOCTHIO
pa3paboTku IPOrPaMMHOTO o0ecrieueHus c

HCIIOJIb30BaHUEM QJITOPUTMHUUECKHX S3BIKOB.
e BrnasneHrue HaBbIKAMHU: CaMOCTOSITEIBHOIO OOy4YeHHs;
yIIIyOJIeHUsI CBOUX 3HAHUHM; OBITHOTKPBITHIM JJISI HOBOM
MH(pOpPMaLIMU; CUCTEMHOTO MBIIIIEHUS U COOCTBEHHOTO
CYKICHHUSL.

e YMeHue OBITDH TOJIEPAaHTHBIM K Opyroun
HAIlMOHAJIbHOCTH, pace, PEJIWIuHU, KyJIbType; yMEHHE
BECTH MEKKYJIbTYPHBIM JAHUAJIOT.

e BrnaneHne KOMMYHHMKAaTUBHBIMH  CIIOCOOHOCTSMH,
YMEHHUE COTPYIHUYATh U paboTaTh B KOJUIEKTUBE.

e YMeHue paboTtath B pexume BBICOKOU
HEOIpeeNIEHHOCTH U OBICTPOM CMEHBI YCIOBUH 3ajady;
paboTaTh ¢ 3arpocamMmu MoTpeOuTeNs.

e BrajeHue IMMPOKUM  OOIIECTBEHHO-COLMATBHBIM,
MOJIMTUYECKUM U TPO(ECCHOHATIbHBIM KPYro30pOM;
YMEHME HCIIONb30BaTh JAHHBIE PA3JIIMYHBIX UCTOYHUKOB
u CHEIHAIIbHON  JINTEepaTypbl, AaHAJIU3UpPOBaTh U
KPUTUYECKH OLIEHUBATh HCTOPUYECKHE (PAKTHI U COOBITHS.
e Brnanenue azaMu MpeANPUHUMATEIBCKOMN
JEeSITEIbHOCTH M HSKOHOMHMKHM OM3HEca, I'OTOBHOCTb K
COLMAILHON MOOMJIBHOCTH.

[TpodeccrnonanbHbIe KOMIIETEHITUN
e Bragenne  (QyHIaMEHTAIBHBIMH  3HAHUSAMH  TIO
MareMaruke, (GU3MKEe M HAYYHBIMH TNPUHIUIAMH H
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YMEHHME HUCIOJb30BaTh MX NPU PELICHUH WH)KEHEPHBIX
3a1ad.

e CriocoOHOCTb CaMOCTOSITEIIBHO pa3pabarbIBaTh
aJIcKBaTHBIE ¢u3nKo-MaTeMaTHYECKHe MOJIENIH,
AJITOPUTMBbI KOMIIBIOTEPHOT'O MOZEINPOBAHUS.

e YMeHune HCII0JIb30BATh MaTEeMaTHYECKHE U
KOMITBIOTEPHBIE MOJEIM TEXHOJOTMYECKHUX IPOLIECCOB
JUIsL CAMOCTOSITENIBHOIO UCCIIEJOBAHMS.

e YMeHue pa3pabarbiBaThb HOBbIE MaTeMaTHUYECKHE
MOJIeNIi MH(POPMALIMOHHBIX TEXHOJIOTHH.

e YMeHHe paboTaTh C  BBICOKOTEXHOJIOTHYECKUMHU
1a00paTOPHBIMU U HAy4YHO-UCCIIEI0BATEIIbCKUMHU
000py10BaHUSIMHU.

e Bragenue AITOPUTMUYECKUMU SI3BIKAMU u
TEXHOJIOTUEN MPOrpaMMHUPOBAaHUS C HCIOJb30BAaHUEM
00BEKTHO-OPUEHTHPOBAHHOT O IPOrpaMMHUPOBAHHUS
MaTeMaTHYeCKUX M YHUCIEHHBIX Mojenel (u3ndeckux
IIPOLIECCOB U MHKEHEPHBIX 3a/1a4.

e Biagenue METOoAaMu MaTeMaTH4eCKOro
MOJIEJIMPOBAaHUS U MAIIMHHOIO OOY4YE€HHsS M HaBBIKAMU
KOMITbIOTEPHOI'0 MOJIEIMPOBAHUS [yl paOOThI B KAUeCTBE
IPOEKTUPOBILIMKA B MAIIMHOCTPOEHUM, HHEPIrEeTUKE,
TPAHCIOPTE, XMMUUECKOM IIPOU3BOICTBE.

e Bragenne MeTOAONOrMEN: CHUCTEMHOIO  aHAIU3a;
IIPOEKTUPOBAHUSI U TIPUHATHUS PEIICHUH B CIOXKHBIX U
npo¢eCcCHOHATBLHBIX CUTyalusX; criocobax
KOMMYHHMKAIlUM U  COIJIACOBAHUS TOYEK 3PEHMS;
opopmieHHs W  TpE3eHTALUU  AHAIUTUYECKOHM H
IIPOEKTHOM JTOKYMEHTALIUH.

12 | Pe3ynbTaThl obyuerns; PO 1 — 3Harh NOCTaHOBKM 3aJay Kiaccu(UKaluu,
00pa3oBaTenbHOMI KJIaCTE€PH3alli, TIPOTHO3UPOBAHUS, 3HATH AJTOPUTMBI U
IIPOrpaMMBbl: MeTOoAbl TIyOokoro oOyueHHs. YMeTb paboTaTth C

apXUTEKTypaMH, BKIIFOUAIOLUIUMH OTKPBITbIE OMOINOTEKH
riy00KOoro o0y4eHHsl, COTMOCTABIATh Pe3yIbTaThl TEOPUU
U SKCIIEPUMEHTA, BBIACNATh U3 MPaKTHUYECKUX 3a/1a4y UX
MOCTAHOBKY JUI  MAaIIMHHOTO OOyuyeHHs. YMeThb
MPOBOAMTH MOATOTOBKY TIepcoHana misi paboThl ¢
CUCTEMOM UCKYCCTBEHHOI'O UHTEIIIEKTA.

PO 2 — Ilpumensarp riyOokue 3HaHUS B 00JACTH
YHUCJIEHHBIX METOJOB M pELIEHUE MPHUKIAIHBIX 3a/1ad.
PazpabarbiBaTh pa3ivyHble THIBl MaTeMAaTUYECKUX
MOJEIE M CHUMYJSLMM, BKIHOYas JUHAMUYECKHE
CUCTEMBI, CTaTUCTUYECKUE MoJIeNH, TuddepeHanbHble
YpaBHEHUS, TEOPETUKO-UTPOBBIE MOJIETN
(MaTeMaTu4eckoe HCYHCIICHHE, OOBIKHOBEHHBIE
muddepeHaIbHbple  YpaBHEHUS, YUCICHHBIE METOJIBI,
CTaTHCTUKA W T.J.) U  KypC  MPaKTUYECKOTrO
MOJIEJIUPOBAHUS.

PO 3 — YmeTh npuMeHsTh TEOPETUUYECKUE 3HAHUS MPHU
pEIIEHNN MaTEMaTUYECKUX U APYTUX MPUKIAIHBIX 3a/1a4;
aHaJIM3UPOBAThH po0bJieMaTHKU u CTPOUTH
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MaTeMaTHYeCKyI0 MOAeNb. J|eMOHCTpUPOBaTh HAaBBIKU
pEeLIeHMs] TUIIOBBIX 33a4 BAPUALIMOHHOTIO MCUUCICHMSL.
PO 4 — IlpuMmeHATb METOABI MAaTEMaTHYECKOTO U
KOMIIBIOTEPHOTO  MOJAEIMPOBAHUA A pEIICHUs
HAyYHbIX,  TNPHUKJIATHBIX,  MPOU3BOJCTBEHHBIX U
TEXHOJIOTUYECKUX 3a1a4 c UCIOJIb30BaHUEM
npoeCCHOHATIBHOTO  MPOTPaMMHOTO  O0ecredeHus,
KOMIIbIOTEPHOM TpadUKH, BU3yallM3allud U pa3pabOTKU
COOCTBEHHBIX IIPOIPAMMHBIX [TAKETOB.

PO 5 — YmMetb ucnonb3oBath 0a30Bble 3HAHUS B 00JaCTH
(UHAHCOBOW MaTEeMaTHUKH, NMPHIOKEHUH TEOPUU YHUCET,
ylnpaBjeHUs  JaHHbIMM U aHamu3a.  OueHuTh
BO3MOXXHOCTH (HO M OrpaHMYEHUs) MATEMaTH4YECKOIO
MOJICJIMPOBaHUs AJisl pobiaeM B (PUHAHCOBOWM OTpaciiu
W/WIN  CTPaxoOBOW OTpaciu, pa3paboTath MOIIHBIC
MaTeMaTHYeCKUe MOJIENIN U peajln30BaTh UX Ha IPAKTUKE.
PO 6 — Ilpou3Bogurh MOMCK M H3y4aTb HAy4HO-
TEXHUYECKYI0 HMH(OpMAIMIO IO MaTeMaTHYECKOMY U
KOMITbIOTEPHOMY MOJEIMPOBAHUIO M YMETh BBIPaXKaTb
IIMCbMEHHO U YCTHO CBOE MHEHHME 10 TEME Ha Ka3aXCKOM
(pycCcKOM) M aHTJIMICKOM SI3BIKAX.

PO 7 — 3HaTh OCHOBBI IICUXOJIOTMH YIIPaBJIEHUS 1 OCHOBBI
NEearoruky  BbICHIEH ILIKOJbBI, BJIAJETh HaBBIKAMHU
IpenojaBaHusi, 3HaTh U KPUTHYECKH AaHAIU3UPOBATH
UCTOYHUKHU IO UCTOPUU U (puocodun HayKu.

PO 8 — 3Harp (¢yHIaMeHTalbHbIE MOHATUS TEOPUHU
uHbOpMalUM M UX CBA3b C (PyHAAMEHTAJIbHBIMU
MOHATUSIMU KMOEPHETUKH; METOJIbI, UCIIOJIb3yeMbIe IJIs
MaTeMaTH4eCKOTo MOJICIMPOBAHUS HCTOYHUKOB
MH(pOpMallMd M KaHAJIOB CBS3M; 00JACTH NPUMEHEHHS
U3y4yaeMbIX METOAOB. YMETb OIpeNeNaTh MapaMeTphl
HMCTOYHUKOB MH(OpPMallMM U KaHAJIOB CBSI3U; HAXOIUTh
HauOonee H(p(EeKTUBHBIE METOJbl KOJUPOBaHHUS NpHU
KOHKPETHBIX YCJIOBMSX; HCIIOJIb30BaTh KOMIbIOTEPHBIE
TEXHOJIOTUH IS PELIeHNs IePEeUNCICHHBIX BBIIIE 3aj1ay.
PO 9 — 3Harp, Kak aHAIW3UPOBATH HEYETKHE
IIPOAYKIIMOHHBIE CUCTEMBI M HEHPOHHBIE CETH; 3HATh
OCHOBBI HEYETKOW JIOTUKW, HEWPOHHBIX M THOPHUIHBIX
cereid;  ymerb  paszpabaThiBaTh U TNPUMEHATH
MaTeMaTHUYeCKUe METOJIbI, JAJI PEelIeHUs 3ajad HayqyHOU
Y TIPOEKTHO-TEXHOJIOTMYECKOHN NEATEIbHOCTH.

PO 10 - VYMerp mnpoekTupoBaTh NIPOrPAMMHOE
olecrieyeHne s peUIeHUs 3ajad  MPeANpHITHN
He(dTerazonepepabaThIBAIOICH  MPOMBIIIJIEHHOCTH B
LEeIOM. YMEThb  NPUMEHATHh  CIEHHAIM3UPOBAHHOE
MIPOrpaMMHOE o0ecnieyeHue 1o yIpaBICHUIO
pa3paboTKOl TMpOEKTa, CTaBUTh 3aJaud CHUCTEMHBIM
aHAJIUTHKaM, IPOrPaMMUCTAM U IPYTUM CIIELUATUCTaM.
PO 11 — 3Hate 0COOEGHHOCTH apXHUTEKTYpHI, MPUHLIUIIBI
OpraHu3alii TMOPUIHBIX BBIYMCIUTEIbHBIX CUCTEM Ha
6a3e rpa)uIecKux MpoIEecCOPOB, MHOTOSIIEPHBIX CUCTEM,
KJIacChl  3a7a4  mpurogHele i 3(dPeKTUBHOrO
MCIIOJHEHUS Ha TpaMUeCcKuX MPoIeccopax.
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PO 12 — VYMerp peanu3oBblBaTh IapajljiesIbHbIE
IrOPUTMBI 00paOOTKH JAHHBIX Ha BBICOKOYPOBHEBBIX
A3blKaX ~ IPOIPaMMHUPOBAaHUA €  MCIOJIb30BAaHUEM
OubnnoTeK; pemarb 3aJayd  Ha  [apalIesIbHbBIX
BBIUHCIUTEIbHBIX CUCTEMAX.

PO 13 — YMerh npuMeHATh Ha MPAKTUKE COBPEMEHHbBIC
pelieHnss B 00JIaCTH KOMIIBIOTEPHOTO MOJIEIMPOBAHMS;
OLICHUBATh MEPCHEKTUBBI U BO3MOXKHOCTU MPUMEHEHUS

COBPEMEHHBIX  pa3paboTOK Ul pelleHus  3a1ay
MOJCJIIMPOBAaHUS. B  TOPHUCTBIX CpeAax HEePTIHbBIX
MECTOPOKACHUM.

PO 14 — 3naTh 3aK0HBI ABMXKEHUS (PIIFOUIOB B IIOPUCTOM
cpene. YMeThb cO37aBaTh TUAPOJUHAMUYECKUE MOJCIIH
MECTOPOXKACHUN YIIeBOJOPOAOB, 3allyCKaTb HX Ha
pacyeT U aHaJM3UPOBATH PE3YIIbTATHI.

PO 15 — Umers rny0okue 3HAHUS M KOMIIETEHIIMH B
obnactu  pa3pa®OTKM M  pealn3allud  CTpaTeru
YCTOMYMBOTO Pa3BUTHS HA PA3IMYHBIX YPOBHSX, HAUWHAS
OT INIOOANBHBIX 3KOJOTHYECKHUX BBI30BOB, TAKMX KakK
W3MCHCHHE KIUMaTa, yrpara OuopasHooOpasusi U
UCTOIIEHUE MPUPOJIHBIX PECYPCOB, [0 COLHUAIBHO-
SKOHOMHUYECKUX AaCHEKTOB, BKIIOYas HEPABEHCTBO,
3paBOOXpaHeHre U 00pa3oBaHHUE.

PO 16 — YMets pa3pabaTeiBaTh y4eOHO-METOIUUICCKUE
MaTepHualbl 10 MPEnoAaBaeMbIM JUCHUILIMHAM C YYETOM
WHTErpali  o0pa3oBaHMs, HAYKM W WHHOBAIUN;
OpPraHW30BBIBATH W TPOBOJUTH Yy4YEOHBIE 3aHSATUS C
Y4EeTOM MIPUHIIUATIOB CTYJIEHTOIIEHTPUPOBAHHOTO
00y4YeHUs U OLICHUBAHUA.

13 | Dopma oOyueHHS Ounast

14 | Cpok oOyueHus 2 rona

15 |O0BpeM KpeauToB 120

16 | S3bIku 0OyueHus Ka3aXCKHMM, pYCCKUM, aHTJIMICKUI
17 | IIpucyxnaemas MarucTtp TEXHUYECKHX HayK

aKaJIeMUYecKas CTeTEeHb
18 | Pa3paboTtunk(n) u aBTOphl:| AskmbexoBa A.C., Jlyknanosa JI.X.
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4.2. B3anMoCBSI3b I0CTHKMMOCTH (hopMHUPyeMBbIX Pe3yJIbTaTOB 00y4UeHusl 10 00pa3oBaTeIbHOM MporpaMmMe u

y‘leﬁHLIX ANCIHHUILJINH

HaumenoBanue
JTUCHMIIIMHBI

KpaTlcoe OINMCAHUEC TUCHHUIIJIHHBI

KoJj-Bo
KpeauT
oB

@opMupyeMble pe3yJIbTAThI 00y4eHus (KO/bI)

PO1 | PO2 | PO3 | PO4 | POS

PO6

PO7

PO8

PO9

PO10

PO11

PO12

PO13

PO14

PO15

PO16

uxa 6a30BbIX AW CHUIINH
By3oBckuii KOMIoOHEeHT

1 WnuocTtpaHHbIi
SI3BIK
(mpodeccronanb
HBIH)

Kypc nanpasnen Ha u3ydeHue
OCHOBHBIX IPOOJIEM HAYYIHOTO
MIO3HAHUS B KOHTEKCTE €ro
HCTOPUYECKOTO PAa3BUTHUS U
(GbuT0coCKOro OCMBICIICHHS,
3BOJIIOLIMY HAyYHBIX TEOPHI],
MIPUHIUIIOB U METOJJOB HAYYHOT'O
HCCIIEJOBAaHNS B HCTOPHUECKOM
MIOCTPOEHUN HAYYHBIX KAPTHH
Mupa. JncunmimHa IoMoXeT
OBIIAJICTh HABBIKAMH PA3BUTHS
KPUTHYECKOTO U KOHCTPYKTHBHOTO
HAYYHOTO MBIIIUICHNS] HA OCHOBE
HCCIIEI0BaHUM UCTOPUU U
¢unocopun Hayku. [1To
OKOHYAaHHUIO KypCa MaruCTpaHThl
Hay4aTcs aHAJIM3UPOBATh
MHPOBO33PEHUYECKHE U
METOJI0JIOTHIECKHE TPOOIEMBI
HAyKHU U MHXEHEPHO-TEXHUYECKOI
JESITebHOCTU B IOCTPOECHUU
Ka3aXCTaHCKOM HAyKH U
MEPCHIEKTUB €€ Pa3BUTHUSL.

2 Hctopus u
¢dunocopus
HAYKH

HccnenoBats McTopHIo 1
¢duocopuro HayKn Kak CUCTEMY
KOHIIEIIUH TI100aIbHON 1
Ka3aXCTaHCKON HAYKH.
Conepxanwue: [Ipenmer
¢unocopun HayKu, THHAMHAKA
HAyKH, OCHOBHBIE ATAITBI
HCTOPHYIECKOTO PAa3BUTHS HAYKH,
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0COOEHHOCTH KJIaCCHYECKO
HAYKH, HCKJIACCHYCCKAs U
MMOCTHEKJIACCHYECKAs HAayKa,
¢dunocopust MaTeMaTUKH, (PU3HUKH,
TEXHUKU U TEXHOJIOTHIA,
cnenrdrka HHKCHEPHBIX HAYK,
9THKA HAayKH, COLUAIBHO-
HPaBCTBEHHAs! OTBETCTBEHHOCTh
YUEHOTO U MH)KEHEepa.

3 IMenaroruxa Kypc nanpasineH Ha ocBoeHHE 3 Vv
BBICIICH IIKOJBI | METOMOJOTHYECKUMH H
TEOPETHYECKUMH OCHOBAMH
TIeIarOTMKH BBICILIETO
oOpazoBanust. J{UCIUILTHHA
IIOMOKET OBJIaACTH HABBIKAMH
COBPEMECHHBIMHU NI€Aar Or4Y€CKUMHU
TCXHOJIOTHAMHU, TCXHOJIOTUAMUA
IIe1arOrMYeCcKOoro
IIPOCKTUPOBAHUA, OPraHU3alluu U
KOHTPOJIS B BBICIIEH IIKOJIE,
HaBbIKAMH KOMMYHHKaTHBHON
KoMrieTeHTHOCTH. [1o okoH9aHuIO
Kypca MariucTpaHThl HaydaTcst
OpPraHU30BBIBATH M MPOBOIUTH
pasiuyHbie GOPMbI OpraHU3aAIUH
06yqu1/151, MPUMEHATH aKTUBHBIC
METOJBI 00y4eHus, To0NpaTh
cojiepKaHne yIeOHBIX 3aHATHH.
Opranu30oBEIBaTh yIeOHBINA
IIPOLIECC HA OCHOBE KPEAUTHOM
TEXHOJIOTUH 00yUeHHUsL.

4 [cuxomorus Kypc HanpaBiieH Ha OBlaIcHHIE 3 v
yIIpaBJICHUS HHCTpYMeHTaMu 3¢ dekTuBHOTO
YIIpaBJICHUS COTPYTHUKAMH,
ONHpasiCh Ha 3HAHUS
MICUXOJIOTHYECKUX MEXaHU3MOB
JeSITEIIPHOCTU PYKOBOIUTEIIS.
JMCIMIUIMHA TIOMOXKET OBIIA/IETh
HaBBIKAMHU TIPUHATHS PEIICHUH,
co3aHus 0JaronpusTHOTO
MICHXOJIOTHYECKOT0 KJIMMATa,
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MOTHUBUPOBAHHS COTPYAHUKOB,
IMOCTAHOBKH IIE€JIH, CO3JaHHUs
KOMAaH]IbI U KOMMYHHUKAIIUH C
cotpyaHukamu. [1o okoHYaHHIO
Kypca MaruCTPaHThI HAYIaThCs
pelaTh yIpaBIeHYCCKUE
KOH(IJINKTHI, CO3/1aBaTh
COOCTBEHHBIH UMUK,
aHaIM3MPOBATH CUTYALUU B cdepe
YIPaBICHYCCKOU EATEIBHOCTH, &
TaK)Ke MPOBOJUTH IEPETOBOPBIL,
OBITh CTPECCOYCTONYMBBIMU U

3G QEKTUBHBIMH JIUJICPAMH.

uks 6a30BbIX JUCHUNINH
KomnoHeHT 1o BbI00OPY

5 Bapuanmonnoe | Ilenb: moBbllIeHHE YPOBHS 5 v
HCUUCIICHUE podeCcCHOHANBLHON KOMITETCHIIH
B pELICHUH NPo0iieM
ontumm3anyu. CojepxaHue:
N3Yy4YCHUE OCHOBHBIX METOI0B
PEeLIeHUsI KIIACCUUECKHUX
BapUAIMOHHBIX 3a/1a4,
(hopMUpOBaHHE HABBIKOB
abCTPaKTHOTO MATEMATUYECKOTO
MBIILICHUS] U YMEHUSI TPUMEHSITh
€ro B KOHKPETHBIX 33/a4yax,
MOBBILICHUE MATEMaTHYECKON
KYJIBTYPBI.

6 I'eomerprueckoe | Llens: popmupoBanue 6a30BbIX 5 v
" KOMIIBIOTEPHOC| TCOPETUUCCKUX ITOHATUMH,
MOJICIMPOBAHKE | JIOKALIMX B OCHOBE
KOMIBIOTEPHOI rpadukwy,
H3y4YCHUE U OCBOSHUE METO/IOB U
AJITOPUTMOB, ITIPUMEHACMBIX TTPU
pa3paboTke KOMIBIOTEPHOI
rpadukn. Coznepxanue:
0COOCHHOCTH BOCHPUSATHUS
PacTpoBBIX H300paXKEHUI; METOIBI
KBaHTOBAHUS M JUCKPETH3ALNH
n300paXeHHUH; 3HAHUSI O
CTPYKTYpE IPOTPaMMHOTO
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obecrieueHHs ¥ pean3anuu
ITOPUTMOB KOMITBIOTEPHOU
rpaduKH; METOIBI
T€OMETPUYECKOTO
MO/JICTIMPOBAHHS; MOJICIIN
rpaduuecKuX TaHHbIX;
reOMETPUISCKOE MOJICITHPOBAHIE
U €ro 3a/1a4y; NPHMCHEHHUE
HUHTEPAKTUBHBIX IPAdUISCKIX
CHCTEM JUIS BBIIIOIHEHUS U
pEeOaKTHPOBaHHS H300pKCHUH U
YePTEIKEH.

WureniekryaibH
as
COOCTBEHHOCTD U
Hay4HbIE
HCCIIE0BAHUS

Lenbto JaHHOTO Kypca SIBISACTCS
MIPEeIOCTaBUTh MarucTpaHTam
3HAHUS U HABBIKH, HEOOXOIUMBIE
JUIS IOHUMAaHUS, 3alUTEl 1
yIpaBieHUS] UHTEIUIEKTYaIbHOM
cobctBenHoctrio (M1C) B
KOHTEKCTE HayUHBIX
nccienoBaHuil 1 nuaHOBauit. Kypc
HaTIpaBJICH Ha MOJATOTOBKY
CIEMAIIACTOB, CITOCOOHBIX
a¢dexTuBHO padoTats ¢ UC,
3alUIIATh PEe3YIbTATHl HAYIHBIX
HCCIICIOBAHUN U IPUMEHSThH UX Ha
MIPAKTHUKE.

Nudopmannonu
bI€ TEXHOJIOTHH B
He(TerazoBoi
oTpaciu

Ilens: o3HaKOMIIEHUE C
CYIIECTBYIOIINMH OCTHKCHUSIMH
UH(POPMALIMOHHBIX TEXHOJIOTHH B
KOHTEKCTE MX HCITOJb30BAHUS B
HedTera3zoBoil oTpaciu.
Copepxanue: 3HaHUS 110
BHEIPCHHUIO, UCTIOJIE30BAHUIO H
nepcrnexktuBam pa3sutus UT Ha
CTaIusX Pa3BEIKHU, TOOBIYH,
TPaHCIOPTHPOBKH U TIEPEPaOOTKH
HedTH M raza.

MeTtonast
MAIIHHHOTO
oOyueHmst

Ienu 0cBOCHUS AUCIUILTHHEL
chopMUpPOBATH TEOPETHYECKUE
3HAHMS 110 OCHOBAM MAIIMHHOTO
00yUCeHHS TSI IOCTPOCSHIS
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(opManbHBIX MaTeMaTHYECKUX
MoJieiell U UHTepIpeTaiy
Pe3yNIbTaToOB MOJICTHPOBAHUS;
BBIPabOTaTh YMEHHUS 110
MPAKTUICCKOMY PUMCHECHUIO
METO/I0B MAIlIMHHOTO 00y4YeHus
JUTSL TOCTPOCHHSE (hOPMAaTBbHBIX
MaTeMaTUYECKUX MOJIeNel 1
HHTEPIPETALUH PE3yIbTATOB
MO/JICTMPOBAHHUS TIPH PELICHUU
MPUKITAIHBIX 3324 B PA3IHIHBIX
MPUKITAIHBIX 001acTsIx. MeTobl
MaIIMHHOTO 00y4YeHuUs —
OOIIMPHBIH MOIpa3 et
HCKYCCTBEHHOTO MHTEJUICKTa,
1/13yl1a101m/1171 METOABI MOCTPOCHUSA
ITOPUTMOB, CIIOCOOHBIX
00yJaThCs.

10

Crparerun
YCTOWYUBOTO
pas3BUTHS

Lenb: OOyueHne MarucTpaHToB
CTpaTerusiM yCTOHINBOTO
PasBUTHS VIS TOCTHXKEHUS
OaraHca MeX/ly SKOHOMHUYECKHM
POCTOM, COLMATBEHOM
OTBETCTBEHHOCTHIO U OXPAHOU
OKpYy>Karollen cpebl.
Coneprxanue: MarucTpaHTsl
M3y4daT KOHIENINH 1 MPHUHITUITBI
YCTOWYUBOT'O pPa3BUTHI,
pa3paboTKy ¥ BHEIPEHHE
cTpaTeruii ycToH4uBOro pa3BuTHs,
OLIEHKY MX 3((QEKTUBHOCTH, &
TaKXKe MEXIyHapOJHbIE
CTaHJAPTHI U JYYIINE NPAKTUKH.
BxuttoueHs! Kelchl U IpUMEpPBI
YCIIEHIHBIX CTpaTerui
YCTOMYUBOIO Pa3BUTUSL.

11

YucneHHbIe
METOJIbI pEIICHHUS
TIPUKJTATHBIX
3a1a4

Lenb: ocBOCHHE MPAKTHYECKUX
HaBBIKOB YHCJICHHOTO PEIICHHUS
Pa3IMYHBIX MPHUKIAIHBIX 33124 C
HCIOJIb30BAHHEM MaTeMaTHYeCKUX
meronoB. ConepkaHue:
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paccMaTpPHUBAIOTCS MPAKTHYESCKUES
ACTIEKTHI MATEMATHIECKOI
MOCTAHOBKHU MPUKIAJHBIX 33]a4,
BBIOOpA U YHCICHHON peaan3ainu
MaTeMaTHYECKUX METOIOB HX
pemrenust. Oco6oe BHUMaHUE
yrensercs HeOOXOAUMOCTH y4eTa
CrelH(UKH HCCIIeTYeMBIX
mpo6ieM, Kak MpH IOCTAHOBKE
NPHUKIAIHBIX 33/1a4, TaK ¥ IPH
pa3paboTKe METOIOB HX
YHCIICHHOTO aHAJIH3A.

12

Python mns
rI1y0OKOro
MAaIIAHHOTO
00yueHUs

LlenssMu OCBOCHUSI AUCUUTIHHB
SIBJISIETCSI O3HAKOMIICHHUE C
COBPEMEHHBIMU IOAXOJaMH K
MOCTPOCHHIO, OOYUECHHUIO U
HCIIOJIb30BAaHHIO CHCTEM
pacrio3HaBaHus U KiacCu(UKaUU
Ha OCHOBE METOZOB MAIlIMHHOTO
o0yueHus HOpMUPOBAHHE Y
MAarucTpaHTOB
npohecCHOHABHBIX
komnereHud. ConepxaHue
JIMCLUIUIMHBI HAIIPABICHO Ha
OCBOCHHE aJITOPUTMOB U METO/IOB
rirybokoro ooyuenus (deep
learning) — cnerpransHOTO pasmena
B MaIIMHHOM 00y4eHuu (machine
learning); dopmupoBanue yMeHHH
" HaBBIKOB B PCIICHUN
MIPAaKTHYECKUX 3a/1a4 C
UCTIONIb30BAaHHEM METOI0B
rI1y0OKOro 00yueHusl.

n

KJI PO MIMpyromux

By30BcKHiI KOMIIOHEHT

JTUCIUILINH

13

TI'eocTaTrcTHKa

HGHB: OCBOCHHUEC TCOPETUICCKUX
OCHOB I¢OCTaTUCTUKHU, U
MNPUMCHCHUC UX JId aHaIn3a
reoJIoropa3BeJO4HbIX JaHHbIX,
NMOJIy4yacMbIX ITPpU pa3BCAKE
TBCPABIX IMOJIC3HBIX NCKOITAECMBIX.

v
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ConeprkaHue: NpUMEHEHUE
MaTeMaTH4eCKHX METO/IOB B
T'€0JIOTHU M Te0CTaTUCTUUECKHE
MIPUEMBI OLICHKH PECYPCOB U
3a11acoB MECTOPOKICHUH TBEPABIX
TIOJIE3HBIX UCKOMIAEMBIX.
OCcoOeHHOCTH COBPEMEHHOTO
JTara pa3BUTHA KOMITBIOTEPHBIX
TEXHOJIOTUI ¥ COBPEMEHHBIC
BO3MOKHOCTH NPUMEHCHHUS
MaTeMaTHYECKHX METOIOB.
OCcoOEHHOCTH UCTIONB30BAHMS
CTaTUCTUYCCKUX IPUCMOB IIPU
pELICHUH T'e0JIOTMYEeCKUX 3a/1a4.

14

Wnrepdeiics
MHOT OsIJIEpHBIX
cucTeM

Lenb nzyuenus: popmupoBanue y
MarucTpoB TEOPETUUECKUX 3HAHUN
U TIPaKTHYECKUX HABBIKOB 110
HCTIOBb30BaHUIO COBPEMEHHBIX
BBIUHCIIUTEIBHBIX KOMIUICKCOB U
MIPOTPaMMHBIX CPEACTB IS
pEeLIeHUsI MIUPOKOTO CIIEKTpa
3a7a4 B Pa3IMYHBIX 00IaCTAX.
Kypc paccmarpuBaer ocobeHHOCTH
apXUTEKTYPHI rpaduecKuX
IIPOIIECCOPOB, MPUHITHIIBI
OpTraHU3aIIH THOPUIHBIX
BBIUHCIIUTEIBHBIX CUCTEM Ha 0a3e
rpaduuecKux mpoIeccopoB,
KJIACCHI 3a]1a4 IPUTOHBIC IS

3¢ HeKTHBHOTO NCTIONHEHUS HA
rpadUIecKuX MpoIeccopax.

15

Monenu
(uHAHCOBOM
MaTeMaTuKu

Lenb: u3yueHue MaTeMaTU4eCcKux
MozeJiell U METOJIOB B PAa3JIMYHBIX
paszaenax (pUHAHCOBOI
skoHOMHUKH. CojiepKaHue:
OCHOBHBIE B3aUMOCBSI3aHHBIE
mapaMeTpsI JTF000H KPeTUTHON
WM KOMMEpPYECKOW Omnepalu,
3HaHUS O KOJMYECTBEHHBIX
COOTHOIICHUSX MEKIY STUMHI
rmapaMeTpaMHy 1 IOJIydeHHe Ha MX
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OCHOBE OIPEAETICHHBIX
(bMHAHCOBBIX Pe3yJIbTATOB.

16

MopenupoBanue
B MIOPUCTBIX
cpenax

Lenb: nprobpeTeHre 3HAHUI B
001acT! COBpEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHH
MOJICTIMPOBAHMUS B HEPTEra30BOM
nene. CopeprkaHue: MOHUMaHHE U
BO3MO>KHOCTH ITPAMEHEHHS
TEOPETHUYCCKIX 3HAHUU B
poeCCHOHATBHOH NeATeTPHOCTH
HWH)KEHepa IPH MMOCTPOCHUH
KOMIBIOTEPHBIX MOJeInei
MECTOPOXKICHUN, OTPAKAIOIIHNX
HauOosee peabHyI0 KapTHHY
MECTOPOXKICHHUS.

17

Heuetkoe u
HEHpOCEeTeBOE
MOJEIUPOBAHUE

Hens: npuobpeTeHne 3HaAHUINA MO
TEOPUU HEYETKHX MHOXKECTB,
OCBOCHHHU METOJI0OB HEUCTKOM
JIOTUKH U TEOPUH HEUPOHHBIX
ceTeid, POPMHPYIOIINX HOBBIC
[OAXOJIbl K aHaJU3y U
MOJEIUPOBAHUIO TPAKTUUECKHUX
3a/1a4, BOSHUKAIOIIMX NpU
HCCJICIOBAHUN BEIYHCIUTEIIHLHBIX
cucteMm u cereit. Coneprkanue:
OCHOBHBIE TOHSTHUSI TEOPUH
HEYETKHX MHOYKECTB, HEUETKOM
MaTeMaTHKH,; OCHOBHBIE KJIaCCHI U
TIPUHIIAITEI 00yUYEHUS] HEUPOHHBIX
ceTel, Kak TPaJuITMOHHBIX, TaK U
OCHOBAHHEIX Ha HEUETKOM JIOTHKE;
MIPaKTUYECKUE HABBIKU IO
HCIOJIb30BAaHHUIO MTPOrPaMM
MOJEIUPOBAaHUSI HEUPOHHBIX ceTei
JUISL PEILICHUs TPAKTUUECKHUX
3a1a4.

18

[MapannensHbie
BBIUHCIICHUS

Henbio Kypca sBASIOTCS
proOpeTeHNs 3HaHNI 1 HABBIKOB
II0 OCHOBAM TapajuieIbHOTO
MIPOTPaMMHPOBAHUSL U
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napauieNIbHON 00paboTKe JaHHBIX
C MCHOJIb30BaHUEM
KOMITBIOTEPHBIX CPEACTB. 3aauu
N3y4YeHUs Kypca: Hay4uTh
METOo/IaM MapauleIbHON
00paboTku MHpOpPMALUH U
NpeNCTaBICHUS apaJlIeIbHBIX
aNTOPUTMOB; 03HAKOMJICHHE
CTYICHTOB C apxXuTeKkTypoit OBM;
chopMHPOBATh CPEICTBA
crielrUKAUN TapajuIeIbHBIX
NPOLIECCOB; OOYYHUTH SI3bIKAM
HapajuIeIbHOTO
POrpaMMHPOBAHUS; OCBOUTH
METO/Ibl aBTOMaTHYECKOTO
pacrnapaiienuBaHus
HOCIIEJOBATENbHBIX aJITOPUTMOB.

19

IIpuknannas
TeopHs
nHpOpMALUH

Lenb ocBoenus: popmupoBaHue
IIPECTABICHUM O TEOPUH
HH(POPMALINK KaK YHUBEPCATLHOM
SI3bIKE HAYKH, CPEIICTBE
MOJICITUPOBAHUS SBJICHUH U
NPOLECCOB, 00 UIEIX U METOJaxX
KOJUPOBAHHS M KPUNTOTpaduH;
pa3BUTHE JOTHIECKOTO
MBIIJICHUS, ITIPOCTPAHCTBEHHOT'O
BOOOPaXEHUS, ATTOPUTMHUIECKON
KYJIBTYpPBI, KpUTUYHOCTH
MBILJICHUS] HA YPOBHE,
HE0OX0IMMOM ISl Oy ayIiei
poheCCHOHATBHOM
JeATENBHOCTH, JUTS IPOIOKESHHS
obpa3oBaHus ¥ caMOOOPa30BaAHMS;
OBJIaICHHE TEOPETUUECKUMHU
3HAHUSMH U YMEHHUSAMU,
HEO0O0XOMMBIMHU B TIOBCEHEBHOM
KU3HU, IJIA NU3YYCHUSA CMEKHBIX
JHCUUILIMH NPO(ECCHOHAIBHOTO
IIUKJIA.

20

udposoe
THJPOMHAMUYEC

Ilens: 03HAKOMHTE C
TEOPETUICCKUMHU OCHOBAMH
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KO€
MOACJINPOBaHUEC

IU(PPOBOrO THAPOIUHAMHYCCKOTO
MOJICIUPOBAHUS MECTOPOXKICHUN
YIJIEBOJOPOIOB M 0OTPabOTATh
OCHOBHBIC MPAKTHYCCKUE HABBIKU
IIPU TOCTPOCHUHU
THIPOJAMHAMHYCCKUX MOJICIICH.
Conepxanue: pu3NICCKHE
MPUHIUTIBL, TEXHOJIOTHS
BBITTOJTHEHHSI U METO/IbI
HHTEPIPETALUH PE3YIbTATOB
COBPEMEHHBIX KOMITIEKCHBIX
THPOMHAMUYECKUX HCIIBITAHUM
CKBa)XKMH, 000CHOBaHHE Ie0JI0T0-
TEXHUYECKUX MEPONPUATUN B
CpeaHe- U I0ITOCPOUHOM
MepCIeKTUBaxX pa3padoTKy, a
TaKXXE ONTUMU3alUsI CUCTEM
pa3paboTku BEIPaOOTaHHBIX
MECTOPOXKIEHHH ¢
HCIIOJIb30BAHHEM COBPEMEHHBIX
TEXHOJIOTHI ONTHMHU3AIHH.

21

YucneHHoe
perreHue
YpaBHCHHS
TBIDKEHUS
JKHUIKOCTH
KOHEYHO-
Pa3HOCTHBIM
METOI0M

Lens: n3ydeHne u mpakTU4Ieckoe
OCBOCHHE OCHOBHBIX 3TalloB
MaTeMaTHIeCKOTr0 MOJICTMPOBAHHMS
THJPOJMHAMHUYECKUX TIPOLECCOB.
CopneprkaHue: IOCTAHOBKA 3a/1a4H,
BBIOOp MaTeMaTHYEeCKOH MOAETH U
(hopMyIHpPOBKa Ha4YaTbHO-KPAaeBOU
3a/1a4d, TOCTPOEHHUE CETOUHOU
MOJIeNH 00JIaCTH, BBIOOD HITH
pa3paboTKa CEeTOUYHBIX
anmpoKCUMaNni, MeTO]] KOHEUHbIX
pasHoCTe, KOHEUHBIX 00BEMOB H
KOHEYHBIX 2JICMEHTOB.

22

Machine
Learning & Deep
Learning

Kypc nocasien moaensim
riry6okoro o0yueHus. SBussich
001aCTBIO B paMKaxX MalIMHHOTO
00yUeHHsI, MOJEITH TIIyOOKOTO
00yUeHHS WILTIOCTPUPYIOT
KOJIMYECTBEHHO-Ka4eCTBEHHBII
nepexon. HoBble Mozeny ¥ ux
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CBO¥CTBA TPEOYIOT OTJICIIEHOTO
HU3YYEeHHS] U IPAKTUKU HACTPONKHU
MeTanapaMeTpoB TAKUX MOJIENEH.
B sTOM Kypce u3y4aroTcsi OCHOBBI
rI1yOOKOTro 00y4eHHs1, HEHPOHHBIC
cetd, cBepTouHble ceTh, RNN,
LSTM, Adam, Dropout,
BatchNorm, nHuIIHaIn3anum
Xavier/He.
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