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AHHOTaNINA

HNucuummuHa «VHTENNeKTyanpHbld  aHAMM3 W 00pa0oTKa JaHHBIX» BXOIUT B
o0pa3oBaTeNbHyI0 MPOrpaMMy BBICIIETO OO0pa30BaHUS — MPOrpaMMy MarucTpaTypsl IO
HampaBieHuio  noAarotoBku/  cnenmaimbHocTH  09.04.04  «lIporpamMmHas  HMHXKEHEpHUS»
HanpaBlieHHocTH/crienuanu3au  «IIpoekTupoBaHne  MHTEIUIEKTYadbHBIX  IPOrPaMMHBIX
cucrem». JlucrumuuHa peanusyercs kadenpoit «Ned3y.

JlucuuniuHa HauejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOINX KOMIETSHIIHNA:

VYK-1 «CnocobeH ocymecTBIsATh KpUTHUECKUI aHaTN3 POOIEMHBIX CUTYalluii HA OCHOBE
CUCTEMHOTI'0 M0JIX0/1a, BhIpa0aThIBaTh CTPATETHUIO JCHCTBHIN

[MK-1 «Crioco0GeH MpUMEHSITh METOIOJIOTUN Pa3paOdO0TKH U YIPABICHUS KOJUICKTUBHBIMU
IpoeKTaMud  pa3pabOTKH  IPOrpaMMHOrO  OOecreueHUuss U HOPMATHUBHO-TEXHHYECKYIO
JIOKYMEHTAIIMIO B 3TOU 00JIacTH»

I[IK-3  «CnocoOHOCTh  BIageTh  METOJAAMHM M CIOCO0aMU  TPOCKTHUPOBAHMS
WHTEJUICKTYJIbHBIX MPOrPAMMHBIX CHUCTEM, BKJIIOYAsh METO/bl B3aUMOJACHCTBUS MPOTPaMMHOMU
CUCTEMBI CO CBOMM OKPYKEHHUEM)

ConepxaHue TUCHUIUIMHBI OXBAaTHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C TE€HEPATHUBHBIM
rIyOOKHMM OOy4YeHHEeM KakK COBPEMEHHOH MEeTOJOJIOTHEN WHTEIVIEKTYalbHOrO0 aHaiu3a u
00pabOTKM JaHHBIX B MPOTPAMMHON WHXXEHEPUU, W €€ NMPHUMCHCHHEM B MaTEMaTHYeCKOM U
ANTOPUTMUYECKOM  oOecrieyeHuu, pa3paboTKe U MPOEKTUPOBAHUM  HHTEIUIEKTYalIbHBIX
WH()OPMAIIMOHHBIX CHUCTEM, IS TIOBBIIICHUS KauecTBa CHUCTEMHOTO aHaiu3a JdaHHBIX B
COBpPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHIX U TEXHOJIOTUIX UCKYCCTBEHHOTO UHTEIJICKTA.

[IpenogaBanue AUCHUILIMHBI IPEAyCMATPUBACT CICAYIONME (OPMBI OpTraHU3AHA
y4eOHOro mpoIliecca: JIeKIUH, Ja0opaTopHble paboThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITeNIbHAS
pabota 00yuaromerocs, KypcoBoe mpoeKTHPOBAHHUE.

[IporpaMMoii NUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIUE BHUABI KOHTPOJS: TEKYIIMMA
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXYTOUHAsi arrectauus B ¢opme »3Kk3ameHa (2 cemectp), (3
ceMecTp).

OO6m1ast Tpy10€MKOCTb OCBOEHUSI JUCITUTUTMHBI COCTABIISIET 9 3a4eTHBIX eANHUII, 324 yaca.

SI3bIK 00yUYeHUs IO JUCIUILTUHE KPYCCKHM »



1. TlepedyeHb muaHUPYEMBIX pe3yIbTaTOB O0OYyUEHHUS MO TUCIUIUINHE

1.1. Ienu npenogaBaHus TACHUTLTAHBI
W3ydyeHue NONUIUCHUILUIMHAPHBIX 3HAHUM B HHQPOPMAIMOHHBIX CHUCTEMaX C HIPUMEHEHUEM
COBPEMEHHBIX pazzenos HCKYCCTBEHHOTO HHTEJJIEKTA. [lonyuenue HaBbIKOB
pohecCHOHANBFHOTO BJIJICHHS B 00JIACTH MHTEJUIEKTYaIbHOIO aHAIU3a U 00paboTKU JaHHBIX Ha
OCHOBE COBPEMEHHBIX METOJIOB M MOJIEJIEH TeHEPATUBHOTO IIyOOKOro 00y4eHus B pa3paboTKe
MIPOEKTUPOBAHUU UHTEIJICKTYallbHBIX ~ MPOrPaMMHBIX CHUCTEM, pelieHuu 3a1au
MHTEJUIEKTYyallbHOTO aHalnM3a H OOpa0OTKM JAHHBIX CpPEACTBAMH MAaTEMaTHYECKOrO U
MPOrPaMMHOT0-aJITOPUTMHYECKOTO 00ECIIeUeHUsl Ha OCHOBE MO/Ieiel TITyOO0KOTro TeHepaTUBHOIO
00yueHusL.

1.2. JlucuumimHa BXOAWT B  COCTaB  4acTH, (opMuUpyeMol  ydaCTHUKaAMH
00pa30BaTeNbHbIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BHICILIETO0 00pa3oBaHus (nanee —
OI1 BO).

1.3. IlepeueHb nuaHUPYEMBIX PE3yIbTATOB O0YUEHHUS 110 JUCLMILIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMH pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHus DUCHUILIMHBI OOYyYalOUIUiics AODKEH 00JaiaTh CIeTyOIuMH
KOMIETSHIMSIMHU WM WX YacTaMu. KoMIeTeHIIMN U HHAWKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B

Tabymune 1.

Tabnuna 1 — [lepeueHb KOMOETEHIINN U UHAUKATOPOB UX JIOCTHXKEHUS

Kon u
Kareropus (rpymnma) Kon u naumMeHnoBaHue WHIUKATOPA JOCTHIKEHUS
HauMEHOBAaHHE
KOMIIETEHITHH KOMIETCHIINH
KOMITCTCHITHH
YK-1 Cnocoben
OCYIIECTBIISITh
KPUTUYECKUI aHaIN3
I VYK-1.3.1 3HaTh METOJBI KPUTHUECKOTO aHAJIN3A
YHuBepcaibHble P . Y CUCTEMHOTI'0 II0JX0/la; METOUKH pa3pabOoTKu
CUTyalluil Ha OCHOBE . N
KOMIIETEHIINH CTpaTeruu JeHCTBUI /7S BBIABICHUS U
CHUCTEMHOT'O o
perieHus: IpoOJIEMHBIX CUTyaIui
M0/IX0/1,
BBIpa0aTHIBATh
CTpaTEruI0 ICUCTBHI
I1K-1 Crioco6en
MIPUMCHSIT
METOJI0JIOTUN
pa3paboTKu 1
yHIpaBIeHUS
KOJUIEKTHUBHBIMH ITIK-1.Y.1 ymeeT 060CHOBBIBaTH BHIOOD
[Ipodeccrnonanbubie | MpoeKkTaMu METO/I0B IPOEKTUPOBAHUS U TPOTOKOJIOB
KOMITIETEHIIUH pa3paboTKu B3aMMOJICHCTBYSI KOMITOHEHTOB ITPOTPAMMHBIX
MIPOTrPaMMHOTO CUCTEM
o0ecrnieuyeHus u
HOPMAaTUBHO-
TEXHUYECKYIO
JTOKYMEHTAITUIO B
9TOM 00JacTH
[1K-3 Crioco6HOCTb
[1K-3.3.1 3HaeT cnocoObl MPOEKTUPOBAHUS
BJIaJIETh METOJIaMU U
crocoBaMi WHTEJJIEKTYyalIbHBIX TPOTPAMMHBIX CHCTEM,
[Ipodeccuonanpubie CO3JIaHUS APXUTEK-TYPbI MPOTPAMMHOTO
MIPOCKTUPOBAHUS
KOMITETEHITHH MPOEKTa, TEXHOJIOTUU U CPEACTBA pa3paboTKu
MHTEJUIEKTYaIbHBIX
MIPOrPaMMHOT0 OOecreueHus, BKIoYast
MIPOrPaMMHBIX
CUCTEMBI YIIPABJICHHS HCXOIHBIM KOJIOM
CHCTEM, BKIIIOUas




METObI I1K-3.B.1 Bnageer MmeTogaMu IPOEKTUPOBAHUS
B3aMMOJECHCTBUS MHTEJJIEKTYAJIBHBIX IPOIPAMMHBIX CHCTEM
IIPOrpaMMHOMN

CHUCTEMBI CO CBOMM

OKpPYKEHHEM

2.  Mecro aucuuniaussl B cTpykrype Ol

JlucuumiuHa MOKeT 0a3upoBaTHCS HAa 3HAHUAX, paHee MPUOOPETECHHBIX 00yYaIOIIUMUCS
IpYU OCBOCHUH MPOTPAMMBI OaKaiaBpuarta.

3HaHMs, TOJyYEHHBbIE MPH H3YYEHHH MaTepuaia JaHHOW IUCIHUIUIMHBL, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAUEHHUE, TaK M HCHOJB3YIOTCSA MPHU MPOXOXKICHUHU MPAKTHK U JAUTUIOMHOM
MIPOEKTUPOBAHUH.

3. OOBEM H TPYJOEMKOCTh JUCIUILTAHBI

JHannble 00 obmeM oO0beMe MUCIUILUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB y4eOHOM
paboThI O AUCHUILTHHE (M pacTpeie]IeHre 3TOH TPYA0EMKOCTH TI0 CeMecTpaM) IPeACTaBICHbI B
Tabiuue 2.

Tabmuna 2 — O0beM U TPYJO0EMKOCTh JUCIHITITUHBI

. TpyaoeMKoCTh IO ceMecTpaM
Bun yueOHoM paboTh Bcero NoD N3
1 2 3 4
Oowan mpyooemKocmo OuUCUUNIUHDL, 9/ 324 6/216 3/ 108
3E/ ("ac)
H3 nux uacoe npaxmuueckoil n0020moeKu 51 34 17
Ayoumopnbie 3anamus, BCEro 4ac. 85 68 17
B TOM YHUCJIC:
nekuuu (JI), (gac) 17 17
npakTuueckue/cemunapckue 3anstus (113),
17 17
(dac)
naboparopublie padotsl (JIP), (1ac) 34 34
KypcoBoii npoekt (padota) (KII, KP), (dac) 17 17
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (dac) 203 112 91
Buo npomesxcymounoii ammecmayuu: 3adetr, | OK3.,, Kypc. Pa6.
mudd. 3ager, sk3amen (3auet, Judd. 3au, Ox3.) | Kypc. OK3.,
Pab.

4. CopepxaHue AUCIHUTUINHBI
4.1. PacnpeneneHue TPyIOSMKOCTH TUCITUIUTAHBI IO pa3/ieiiaM U BUIAM 3aHSATHIM.
Pa3nensbl, TeMbl AUCHUIIIMHBI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0IuUIe 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, KX TPYJI0EMKOCTh

P Jlexmmn 113 JIP KII CPC
a3/1eIbl, TEMBI JUCITATIINHE (1ac) (C3) (4ac) (gac) (qac)
Cemectp 2
Pazgen 1. 'enepaTuBHOE MOAETUPOBAHUE: KIIOUYEBHIC 2 10

pasznuyus MEXIY TE€HEPATUBHBIMU H
III/ICKpI/IMI/IHaTI/IBHI)IMI/I MOACIISIMH, OCHOBHBIC CBOﬁCTBa
TEHEPATUBHBIX MOJIEJICH; OCHOBHBIC MOHSTHS TEOPHUH
BEpPOSITHOCTEH, JIeXkKalllue B OCHOBE TI'€HEPATHUBHBIX
MOJICNICH; pasIUYHBIC CeMEHCTBa T'eHEPATHBHBIX
MOJEIICH.




Pazgen 2. BapuanuonHble aBTOKOIUPOBIIMKU:
MOJAEAb W NPHUHIMUIB PabOThl  BapHAIIMOHHOIO
ABTOKOAMPOBIINKA; HpumMep peanuzanuu B Keras;

reHepanus n300pakeHu i BapHUAIMOHHBIM
ABTOKOUPOBIIIHKOM, apudmMeTnka CKPBITOTO
MIPOCTPAHCTBA.

10

Paznen 3. 'eneparuBHO-cocTszarenbHbie ceTd (GAN);
MO/IeJTb, TPUHIHIIEI pa0oTHI 1 00yueHne GAN; MoJieIny
riry6okoii ceeprounoit GAN — DCGAN, peanu3arus d
momomplo Keras w® TeHepamus —HM300pakeHUH,
npobsiemsr o0yuenus DCGAN; wmozens Wasserstein
GAN (WGAN), ¢ynkmus mnoreps Bacceprretina,
orpannyeHne JIWMmuma u ero peanu3aiusi, pemeHue
npobnem obOyueHuss DCGAN c¢ momompio WGAN;
yiydmeHue apxuTtektypsl WGAN ¢ momouisio
(dhyHKIUN TOTEph co mTpadoM 3a TPagUeHT — MOJIETH
WGAN-GP, o0yuenne u aHanu3 MOJEIH, peaan3anus]
c momomplo Keras W reHepauusi H300paKEHHH;
YCIIOBHBIE TeHEePaTHBHO-COCTSI3aTEIbHbIC ceTH,|
apxutektypa CGAN, oOyueHHe W aHaIM3 MOJeIu,
peammzanms ¢ mnomomblo  Keras wu  reHeparus
M300paKCHHI.

20

Pazgen 4. Mogenu HOpManIM3yHOMMX [OTOKOB!
HOpPMaJIM3YIOIIME TMOTOKH, 3aMEHa IepEeMEHHBIX,
ompenenuTenb  AkoOMaHa,  ypaBHEHHE  3aMCHB]
nepeMeHHbIX; Moaienb RealNVP, cion cBs3u, mpumep
peammzanmn mogenu RealNVP B Keras, oOyuenwue)
reHepalusl U300paKeHHsI M aHaJIH3; AlbTePHATHBHBIC
MOZENH HopManu3ywowmux notokoB: GLOW u
FFJORD.

16

Paznen 5. T'myOokme Monenn Ha OCHOBE OJHEpPIHY|
(Energy-Based Model — EBM): ¢yHKIus OIEHKH
SHEPTuH; BHIOOpPKAa HAOMIOJNEHUH C  IOMOIIBIO
TUHAMHUKH JlamxeBeHa; o0OydeHue EBM ¢
KOHTPACTUBHOMW AUBEpreHmen; ananu3 moaeinu EBM
Peamuzatma ¢ nomompro  Keras/Tensorflow #
reHepaIus n300paxKeHHH

16

Paznen 6. ['myGokme moxmenu auddysum: MoAenb U
OCHOBHBIE TMPUHIMIILI Pa0OTHI; MPOIECC MPSIMOH
i dy3nu; TPIOK ¢ TepenapaMeTpHu3anieii; peKuMbl
muddys3un; npomecc obpatHOW UG Gy3UN; MOICIH
ynanenus myma U-Net; oOyuenwe auddyznoHHON
Monmenu; Bribopka u3 auddy3noHHOW MOzeny|
yIAJIeHHs [IyMa; aHaiu3 Mozend. Peammzamust ¢
MTOMOIIIBIO Keras/Tensorflow u reHepariys

M300paKEeHHH.

20




Pazmen 7. T'myOokme wmonmenu TpaHCHOPMEPOB!
BHYTpCHHEC BHHUMaHHE, OOOOIICHHOEC BHYTPEHHES
BHUMaHHE, MHOTOTOJIOBOE BHUMAaHHE; apXUTEKTYpa
MIOJIHOTO TpaHcopmepa KaK KoMOuHanus
KOJMPOBIINKA/ IEKOAUPOBITUKA U MPHUHITUIIBI PaOOTHI;
APXUTEKTYPHI KOAMPOBIIUKA, JIEKOTUPOBIINKA,
oOyyeHre; MO3ULMOHHOE KoaupoBaHue. Co3maHue M
peammzanmsa mozxenu GPT (Generative Pretrained
Transformer) ¢  momomsio  Keras/Tensorflow,
oOy4yeHrHe MOJEIM W €€ aHanW3, 3ajada TeHepaluH
TekcTa. Mogenu TpaHcOpMepOB/ SI3BIKOBBIE MOJEIH:

20

T5, GPT-3 u GPT-4, ChatGPT, DeepSeek, Grok-3.

Hroro B cemectpe:

17 17 34 112

Cemectp 3

Brimonnenue KypcoBoii paboTsl 17

Uroro B cemectpe: 17 91

Hroro 17 17 34 17 203

[IpakTrueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBINOJHEHUU
00y4JaroIMMUCS OMPEICTICHHBIX TPYAOBbIX (PYHKIIMIA, CBSI3aHHBIX ¢ OyayIiel mpodeccuoHanbHON

JACATCIIBHOCTBIO.

4.2. CopepxaHue pa3ieiioB U TEM JICKIIMOHHBIX 3aHATHH.
Conepxanue pa3eiioB U TeM JICKIIMOHHBIX 3aHITHIA MPUBEICHO B Ta0IHIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep pazaena

HaszBanue u conepkanue pas3aesioB U TEM JEKIITMOHHBIX
3aHATUU

1.

Pa3)16.]'[ 1. reHepaTI/IBHOG MOACITIUPOBAHUEC: KITFOYCBBIC PA3JININA MCIKY]|
TCHCPATUBHBIMU W JUCKPUMHWHATHUBHBIMHU MOZACIIAMH; OCHOBHBIC
CBOMCTBa TCHCPATUBHBIX MOI[GHGIZ; OCHOBHBIC TIIOHATHA TCOPUH
BepOHTHOCTCﬁ, JiC)Kalue B OCHOBEC T'CHCPATHMBHBLIX MOI[GJIGIZ;
PAa3JINYHBIC ceMencTBa TFCHCPATUBHBIX Mozxeneﬁ.

Paznen 2. BapuanuoHHble aBTOKOAWPOBIIMKU: MOJEIb W MPHUHLMIIBI
paboThl BapHAlMOHHOTO aBTOKOAMPOBIIWKA; MPUMEp pealn3alvu B
Keras; reHepaLys n300paxeHni BapUaLlIOHHBIM
ABTOKOJUPOBIIMKOM, apU(METHKA CKPBITOIO IPOCTPAHCTBA.

Paznen 3. I'enepatuBHO-cocTszarenbHble cetd (GAN): Monens,
OPUHIUIEL PaboTel 1 00yyeHne GAN; MoJienb TTyOOKOl CBEpTOYHOMH
GAN — DCGAN, peanuzauus ¢ nomompo Keras u reHepanus
n3o0paxkenuii, mnpodaemel oOyudenuss DCGAN; ApPXUTEKTYPA
Wasserstein  GAN (WGAN), o¢yskius notepb Baccepinreiina,
orpaHuueHue Jlummuoa W ero peajau3aunusi, pemeHue npodieM|
o0yuennss DCGAN c nomompio WGAN; ynydmieHne apXUTeKTypbl
WGAN c nomoripto QyHKIMKM TIOTEPh €O mTpadom 3a TpagueHT
monens WGAN-GP, oOyueHne W aHamu3 MOJENH, peanu3anus d
nomotisio Keras u renepanus n300paskeHuid; yCIOBHBIE Te€HEPATHBHOA
coctszarenbHble ceTH, apxuTektypa CGAN, oOydeHwe W aHamm3
MOJIETIN, peasTu3aliusl ¢ moMoIpio Keras u renepaitusi H300paKeHHIHA.

Pazgen 4. Mogenu HOpMaNIU3yHOMIMX MOTOKOB: HOPMaTH3YIOIIHE
MIOTOKH; YPaBHEHHE 3aMEHBI TIEPEMEHHBIX; OIPEEIIUTENb sIKoOuaHa,
WUrPaeT >KU3HCHHO BaXKHYIO POJb B BBIYHUCICHHU sIBHas (PYHKIIUS
IJIOTHOCTH, CJIOW CBSI3W; 0OpaThMas HEHMpOHHAs CETh, apXUTEKTypa
MPUHIUIEL pa0doThl; Mozaenb RealNVP, anamus u oOydeHue; MoJeny




pacummpennsmMu Mozenu RealNVP: GLOW u FFJORD. Peanuzanuus ¢
nomoripio Keras/Tensorflow u reHepalins n300paskeHui/

Paznmen 5. 'mybOoxue momenn Ha ocHoBe dHeprun (Energy-Based Model
— EBM): ¢yHKuus OIGHKM SHEpruM; BBIOOpPKa HaOMIONeHWH ¢
moMonipio auHaMukn JlamkeBena; ooyuenne EBM ¢ koHTpacTHBHOM
JMBeprexiueit; ananus monenu EBM.

Peanuzanus ¢ momompto Keras/Tensorflow u renepanus n3o0paskeHui

Paznen 6. I'myGokue monenu auddy3uu: apXuTeKTypa U OCHOBHEIC
MPUHIOUIEL  paboThl; Tporecc mnpsaMor  auddys3un; TPIOK
repernapamMeTpusanuet; pexxuMbl auddy3un; mpomecc 00paTHOMH
muddy3un; moaens yaanenus myma U-Net; o0yueHue quddy3noHHOMN
MOJIeTH; BBIOOpKa u3 M (Hy3nOHHON MOJENH yAaJIeHHs [ITyMa; aHaIIny
moznenu. Peammzanms ¢ momompro Keras/Tensorflow m reHepamms]
n300paKeHUH.

Paznen 7. ['myGokue moaenu TpancopMepoB: BHyTpeHHEEe BHUMAHUE)
0000IIeHHOE BHYTpEHHEE BHHMAaHHE, MHOIOI'0JIOBOE€ BHUMAHUE;
aApXUTEKTypa  TOJHOTO TpaHchopMepa  Kak ~ KOMOWHAIWs
KOAMPOBIINKA/JEKOJUPOBIIMKA W TPUHLIUIBI pabOThl; apXUTEKTYphl
KOAHMPOBIIHKA, JEKOJUPOBIIIHKA, o0yueHue; HO3UIIMOHHOE
kogupoBanue. Cozmanme u peanm3arnust moxenu GPT (Generative
Pretrained Transformer) c¢ momompio Keras/Tensorflow, oOydeHue
MOJEIM M €€ aHaiM3, 3ajada TeHepaluuu Tekcra. Mogeny

tparchopmepos: TS, GPT-3 u GPT-4, ChatGPT, DeepSeek, Grok-3.

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl IpaKTUUECKUX 3aHATHI U UX TPYJIOEMKOCTb IIPUBEAEHBI B Ta0IHILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHs U UX TPYIOEMKOCTb

No

/1

TeMbl TpakKTUYECKUX
3aHATUU

Dopmsbl
MIPAKTHYECKUX
3aHATHI

TpynoemMKkocTs,
(dac)

N3 Hux
[IPaKTUYECKOU
MOJATOTOBKH,
(dac)

No
pazziena
JIUCLINATT

JINHBI

Cemectp 2

I'eneparuBHOE
MOJIEJIMPOBAHUE HA OCHOBE
Mozeen BapUaALlMOHHBIX
ABTOKOJMPOBIIMKOB.

IIpakTuka

2

I'eneparuBHOE
MOJICJINPOBAHUE HA OCHOBE
Mozeen TE€HEePaTUBHO-
COCTSI3aTEIbHBIX CETEH.

IIpakTuka

I'eneparuBHOE
MOJIEJIMPOBAaHUE HA OCHOBE
MOJECIA  HOPMaJIU3YIOLIUX
ITOTOKOB.

IIpakTuka

I'eneparnBHOE
MOJIEJIMPOBAaHUE HAa OCHOBE
ryOoOKuX — Mojenedt  Ha
OCHOBE DHEPIHUH.

ITpakTuka

I'eneparnBHOE
MOJIEJIMPOBAaHUE HA OCHOBE
[IIyOOKHX Mozenen

T hy3un.

ITpakTuka




6. | I'enepatuBHOE IIpakTuka 4 4 7
MOJIEJIMPOBAaHUE HA OCHOBE
LITyOOKHX Moenen
TpaHC(HOPMEPOB.

Bcero 17 17

4.4. JlabopaTopHBbIEC 3aHATHS
Tewmbl 1ab0opaTOPHBIX 3aHATUN U UX TPYJAOEMKOCTh MPUBEIACHBI B TAOIHIIE 6.

Tabauna 6 — JlabopaTropHble 3aHATHS U UX TPYJI0EMKOCTh

U3 Hux Ne
Ne Haumenosanue nabopatopHbIXx paboT TpyaOEMKOCTE, | IPAKTHUIECKOH | pasjeia
/1 (dac) MOJATOTOBKH, | HUCIIMII
(dac) JIUHBI
Cemectp 2
1. | 'enepaTuBHOE MOJIEIMPOBAHUE HA OCHOBE 4 2 2
Mozeen BApUALIMOHHBIX
ABTOKOJIMPOBIIUKOB.
2. | 'enepatuBHOE MOJEIMPOBAHME HA OCHOBE 8 4 3
Mojiesei reHEePaTUBHO-COCTSI3aTEIbHbBIX
ceTen.
3. | I'enepatuBHOE MOJECIMPOBAHHE HA OCHOBE 4 2 4
MOJIeJIH HOPMAJU3YIOLINX MOTOKOB.
4. | I'enepaTuBHOE MOJECIMPOBAHHE HA OCHOBE 4 2 5
IyOOKHX MOJIENel Ha OCHOBE DHEPIHH.
5. | I'enepatuBHOE MOJEIMPOBAHUE HA OCHOBE 6 3 6
riryOokux Mojeneit tupdys3un.
6. | 'enepatuBHOE MOJEIMPOBAHHWE HA OCHOBE 8 4 7
ri1yOOKUX Mojiesiel TpaHchopMepoB.
Bcero 34 34

4.5. BrInoHEHNE KypCOBOTO MPOEKTa/ KypCOBOM pabOThI

Lenb KypcoBoit pabOTHI: 3aKpeIIEHNEe HAaBBIKOB T€HEPATUBHOTO TITyOOKOro 00y4eHus Kak
COBPEMEHHOM METOA0JI0rMH UHTEJUIEKTYaIbHOTO aHainu3a U 00paOOTKHU JAHHBIX B IPOTpaMMHON
UH)XEHEpUH, U €ro TMpHUMEHEHHs B pa3paboTKe NpPOrpaMMHO-AITOPUTMUYECKOTO U
MaTeMaTHUYeCKOro 0OecreyeHus B PoLecce MPOSKTUPOBAHUS MHTEIUIEKTYaIbHBIX TPOIPaMMHBIX
CUCTEM JUIsl TIOBBIIIEHUS KadecTBa CUCTEMHOIO aHajiM3a JAaHHBIX B COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHSAX U TEXHOJIOTHUSIX UICKYCCTBEHHOI'O UHTEIIEKTA.

YacoB npakTH4eCcKOil NOAroTOBKU: 17

[IpumepHBbIe TeMBI 3a1laHUi HA KypCOBYIO paboTy npuBeaeHs! B pazneine 10 PII/I.

4.6. CamocrosTenbHas paboTa 00y4aromuxcs
Bunasl camocTosTensHON paboThI U €€ TPYI0eMKOCTh IPUBEIEHBI B Tabnuie 7.

Tabnuna 7 — Buabsl caMmocTosTenbHON pabOThI M €€ TPYAO0EMKOCTh

. Bcero,
Bun camocrositensHO# paboTh qac Cewmectp 2, uac Cemectp 3, yac
1 2 3 4
W3ydenue TeopeTUUECKOro MaTepHrasa
40 22
muctumuHsel (TO)




KypcoBoe npoektuposanue (KII, KP) 91 91
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnaenue pedepara (P)
[ToaroToBka K TEKyLemMy KOHTPOJIIO 40 66
ycneBaemocTH (TKY)
Jlomamuee 3ampanue (/13)
Kontponsnsie paboTtsl 3a04ankoB (KP3)
IToaroroBka K MpOMeEXKyTOYHON 30 24
arrectaruu (I1A)
Beero: | 203 112 91

5. IlepeueHb yueOHO-METOAMUECKOTO OOECIeUeHuUs
JUISL CAMOCTOSITENIbHON PabOoThI 00yUarOMIMXCS [0 JUCHUIUTHHE (MOJIYJIIIO)

yLIe6HO-MeTOI[I/ILIeCKI/Ie MaTcpualibl JJI1 CaMOCTOSATEILHOM pa6OTI>I o6yqa101unxc51 YKa3aHblI B II.I1.

pasnenos 6-11.

6. IlepeueHb neyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3aHUI

[lepeueHb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/IaHUI MpHUBeieH B Tabaulle 8.
Tabmuua 8— [lepeyeHp Me4aTHBIX U JICKTPOHHBIX YUEOHBIX U3TaHUI

Yactsp 1: yueOHOe mocobue
TroMEeHCKNI WHTy CTPHAIbHBIN
yHuBepcurer, 2025.

Komnuectso
AK3EMILISIPOB B
Uﬁngzga/ec bubnuorpaduyeckas ccpuika 61/1(61(]11;2(1)\;[1:1(6
IEKTPOHHBIX
HK3EMILLIPOB)
https:/reader.lanbook.com/book/504823#1 | Copokun A. b., Cemenos P. D. Jlatel
[TpoexTrpoBaHue 1 0OyueHue oOparieHus
HEHPOHHBIX ceTeil (reHepaTuBHBIE — sIHBaphb-
MoJIeH): yueOHoe rmocooue ¢despainb 2026
MUPDA - Poccuiickuii
TE€XHOJOTUYECKUI YHUBEPCUTET
https://reader.lanbook.com/book/513580#1 | baianos A.H. Mammuuoe o0y4yenue | JlaTsl
U UCKYCCTBEHHBI MHTEIUIECKT: oOparenus
YuebHOEe mocobue 1iIs By30B, —— SIHBaphb-
HznparensctBo "Jlanp", 2026. (espans 2026
https://reader.lanbook.com/book/450836#1 | Amroxuna lO. A., Tatapuukosa T. Jlatel
MeTo/IbI ¥ aJITOPUTMEI oOparenus
MCKYCCTBEHHOTO MHTEJUIEKTA! — SIHBapb-
VY4eOHuUK JJ1s1 BY30B, Gespams 2026
HznarenscrBo "Jlanp", 2025
https://reader.lanbook.com/book/513650#1 | Kartanos 1O. E., Apucros A. U. Jarsl
KoMIo3uTHBIN UCKYCCTBEHHBIN oOparieHus
WHTEJIJIEKT U T€HEPATUBHBIE — sIHBaphb-
TEXHOJIOTMHU B IIPOMBIIIUIEHHOCTH. despanb 2026




7. TlepedyeHb AIEKTPOHHBIX 00pPa30BaTEILHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «IHTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB MH(POPMALIMOHHO-
TEJIEKOMMYHUKALIMOHHON cetu «VHTepHeT», HEOOXOAMMBIX I OCBOEHHUS JUCLUIUIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpPA30BATEIBHBIX PECYpPCOB HHGPOPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceT «/HTepHeT»
URL anpec HaunmenoBanue
https://e.lanbook.com/ DneKkTpoHHO-O0ubIMoTeuHas cucrema Jlanp
https://Ims.guap.ru/ JIMCTYAII
https://pro.guap.ru/ Cucrema nmuuynoro kabunera ['YAIT

8. IlepeueHb HHOOPMAIIOHHBIX TEXHOJIOTHI
8.1. IlepeyeHr mporpaMMHOTO OOECIIEYCHHUS, HCIIOJIB3YEMOr0 NpPH OCYIIECTBICHUU
00pa30BaTEILHOTO MPOIecca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yeMOro MPOrpaMMHOTO OOecIieueH s peicTaBieH B Tadmuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS
Ne i/m HaunmenoBanue

CBobOoaHO pacnpoctpansiemoe [10:

- HHTEPIpPETaTOP s3bIKa MporpammupoBanus Python 3.%;

- cpena pa3pabotku Anaconda ¢ COOTBETCTBYIOIIMME HHCTpyMeHTamu (Spyder,
Jupyter Notebook) u makeTamu MatmHHOTO/T1y00KOTO 00y4YeHust, 00paboTKu U
BU3yaJIH3alUH JaHHBIX.
https://www.anaconda.com/download/success?reg=skipped

8.2. Ilepeuenn MH(}OPMALIOHHO-CIIPABOYHBIX CHUCTEM, UCITONIb3YEMBIX pu
OCYILIECTBIIEHMH 00pa30BaTEIbHOrO MPoLecca MO AUCIUIUINHE

[lepeuenp ucnoab3yeMbIX HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM MPECTABIICH B TA0IHIIE
11.

Tabauna 11— Ilepeuenb MHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM
Ne n/nt Haumenosanue

1 JlokyMeHTaius o cpene pa3pabotku Anaconda, ee KOMIIOHEHTaM U HHCTPYMEHTaM
https://www.anaconda.com/docs/main

2 [Taker pa3paboTku HelpoceTeBbiXx Moaenell Keras. https://keras.io/api/

3 [Taker pa3pabotku HelpocereBbix Moaeneil Tensorflow.
https://www.tensorflow.org/tutorials?hl=ru

4 [Taker BBO#a/BeIBOJA M1 00paboTKK MaHHBIX Pandas https://pandas.pydata.org/docs/

5 [Taker pabotsl ¢ Numpy maccuBamu https://numpy.org/doc/stable/

9. MarepuanbHO-TeXHUYECKas Oa3a
CocrtaB MaTepHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHHS
00pa30BaTeNbpHOTO MpoIiecca Mo TUCIUILINHE, TpeCcTaBleH B Tabmumel2.

Tabmuma 12 — CoctaB MaTepruaabHO-TEXHUUECKON 0a3bl



No HaunmeHnoBanue cocTaBHOM YacTu Howmep ayautopuun
/1 MaTepHUaTbHO-TEXHIUYECKON 0a3bl (npu HEOOXOUMOCTH )
1 | CneunanusupoBaHHas 1abopaTopust b.M. 23-08, 23-09, 23-
10
2 | Ayauropuu JUIst CaMOCTOATENBHOM MOATOTOBKH WuTepHeT-KIacchl
oubmmoTeku yi. b.
Mopckas, 67

10. Ouenounsle cpeacTBa JUIs IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OILICHOYHBIX CPEACTBIJISI TPOBEACHHUS MPOMEKYTOUHOM aTTeCTallu
oOyyaromuxcs 1o AUCUUIUIMHE IPUBEAEH B Taduuue 13.
Tabauna 13 — CocTaB OLIEHOYHBIX CPEICTB JJIsl IPOBEACHHUSI IPOMEKYTOYHON aTTecTalluu
Bua npomMeXyToO4HOM aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB
Crnucok BOMpPOCOB K 9K3aMEHY;
DK3aMeHaIMOHHbBIC OUICTHI*;
3amauny;
TecThl.
DKcrnepTHas OIICHKA Ha OCHOBE TPEOOBaHUH K
Brimonnenue kypcoBoii paboThl COJIEPKAHUIO0 KypCOBOM paOOTHI 1O
JIUCLHIIINHE.

DK3aMeH

10.2. B kauecTBe KpUTEpUEB OLEHKH YpPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIINI OOYYalOMMHCS MPUMEHSETCS S5-0ajuibHasi MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KoTopasi puBeJeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCA
100-6ampHas IKaia MOTyJIbHO-PEUTHHTOBOM CUCTEMBI Y HUBEPCUTETA, PABHIIIA UCIIOJIB30BAHHUS
KOTOPOM, yCTaHOBJIEHBI COOTBETCTBYIOIUM JIOKaJIbHBIM HOpMaTUBHBIM akToM 'Y AIL
Tabauna 14 —Kpurtepuu ouieHKH ypoBHS ¢hOPMHUPOBAHHOCTH KOMIETEHUUHN
OueHka KOMIIETEHIIMH

5-OayutbHas 1IKana

XapaxrepucTuka chopMHUpOBAHHBIX KOMITETEHINI

OO6yyaromuiics:

— TJIyOOKO U BCECTOPOHHE YCBOWJI MPOTPAMMHBIN MaTepua;

— YBEPEHHO, JJOTUYHO, MTOCJIEIOBATEILHO U TPAMOTHO €T0 U3J1araer;
— ONUPASICh HA 3HAHUS OCHOBHOW W JIONOJIHUTENIbHOW JINTEpPATYpHI,
«OTJIMYHO) TECHO CBSI3bIBAET YCBOCHHBIE HAYUHbIE MOJIOKEHUS C MPAKTUYECKON
«3a4TEHO» NeSTeTLHOCTHIO HAIIPaBJICHUS;

— yMesio 00OCHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMBIE UM HJICH,

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— CBOOOJIHO BJIJICET CUCTEMOM CllelMaTn3uPOBAHHBIX TTOHATUH.

— nipaBIIIHLHO BEIMOIHWI OT 90% 1m0 100% TecTOBBIX 3aMaHui .
OO6yuarormuiicst:

— TBEPAO YCBOWJI IPOTrPAaMMHBIN MaTepuai, FPaMOTHO U [0 CYILLECTBY
W3JIaraeT ero, onupasch Ha 3HAHUSI OCHOBHOM JTUTEPaTypHI;

— HE JIONYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

«XOPOITIO» — YBSI3BIBA€T YCBOCHHBIE 3HAHHS C TPAKTUYECKON IEATEITHHOCTHIO
«3a4TEHO» HaIpaBIICHUS;

— apTyMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeNaeT BBIBOILI U 0000IIEHUS

— BJIAJICET CHCTEMOM CIICIMAIM3UPOBAHHBIX TIOHITHIA.

— IPAaBHMJILHO BBINOMHMI 0T 70% 110 89% TecTOBBIX 3a1aHuil .




OueHKa KOMIIETEHIIMH Xaakt .
5 U LILHas LKA paKTepUCTHKa c(HOPMHUPOBAHHBIX KOMITETEHIIMI
— o0yyarouuiicss yCBOWJI TOJIbKO OCHOBHOM NMPOTrpaMMHBII MaTepHal,
10 CYLIECTBY M3JIaraeT €ro, ONMpasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPaTYphl;
— JIOMYCKaeT HeCYIECTBEHHbIE OIIMOKN U HETOYHOCTH;
«yJOBJIETBOPUTEIILHOY» | — UCIIBITBIBACT 3aTPYIHEHUSI B MPAKTUYECKOM MPUMEHEHUU 3HAHHMA
«3aUTEHO» HaIlpaBJICHUS;
— cJ1a00 apryMEeHTUPYET HayUHBbIE M10JIOKEHHUS;
— 3aTpyAHseTCs B (OPMYIMPOBAHUU BBIBOJOB U 0000IIIEHUN;
— YaCTUYHO BJIaJICET CUCTEMOH CrielnaIn3uPOBAHHBIX TOHSITUH.
— NIPABHMIILHO BBINOIHMI OT 51% 110 69% TecTOBBIX 3a1aHUH .
— o0yyarouuiics He YCBOWJI 3HAUMTEIbHOW YacTU INPOTrPaMMHOIO
MaTepuaia,
— IONYCKAaeT CYyIIECTBEHHbIE OLIMOKM UM  HETOYHOCTH Ipu
«HEYJIOBJIETBOPUTEIIHHO» | pACCMOTPEHUH MPOOIEM B KOHKPETHOM HAIlPaBJICHUU;
«HE 3a4TEHO» — UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM IPUMEHEHUH 3HAHUI;
— HE MOXKET apryMEHTUPOBATh HayUHbIE MTOJOKEHMUS;
— He popMyIHpPYET BHIBOJAOB U 00OOIICHHIA.
— NIPABHIILHO BBIMOIHMI MeHee 51% TecTOBBIX 3aJaHMH .
10.3. TunoBble KOHTPOJIbHBIE 33/1aHUS WM UHBIE MaTEPHAIIBL.
Bomnpocsl (3agaun) ass 9K3aMeHa IpeIcTaBiIeHbl B Ta0uie 15.
Tabmuna 15 — Bonpocs! (3a1a4umn) s 9K3aMeHa
Kon
Ne i/m [Tepedens BOmpocoB (3a1a4) Il 9K3aMeHa
MHIMKATOpa
1. I'eneparuBHoe moaenupoBanue. KiroueBble pa3innuus MExXIy YK-1.3.1,
IT€HEPAaTUBHBIMU U JUCKPUMUHATUBHBIMU MOJCIISIMU I1K-3.B.1
2. OCHOBHBIE CBOMCTBA T'€HEPATUBHBIX MOJICTIEH. VK-1.3.1,
I1K-3.B.1
3. ba3oBble NpUHLMIIBI TEHEPATUBHOTO MOJIEIUPOBAHUS. YK-1.3.1,
Knaccudukanmsi reHepaTUBHBIX MOJIEJICH. IIK-3.B.1
4. OCHOBHBIE MIOHATHUS TEOPUH BEPOSTHOCTEH, JIEXKAIUE B OCHOBE YK-1.3.1,
TE€HEPATUBHBIX MOJCIICH. I1K-3.B.1
5. Mopens v IPUHIHIB pabOTHl BAPUAIMOHHOTO aBTOKOIMPOBIIIUKA. VK-1.3.1,
I1K-3.B.1
6. Peanu3anus BapuannoHHoro aBrokoauposinrka B Keras, o0yuenne u | YK-1.3.1,
reHepaIus N300paKeHU BapuallMOHHBIM aBTOKOUPOBIIUKOM. I1K-3.B.1
[K-3.3.1
IMK-1.V.1
7. ApudmeTnka CKphITOrO MPOCTPAHCTBA BAPUAITMOHHOTO YK-1.3.1,
ABTOKOJIMPOBILMKA. I1IK-3.B.1
8. I'enepatuBHO-cocTsa3aTenbHble ceTd (GAN). Mogenb, mpUHIIUIIBI YK-1.3.1,
pabotbl u 00yueHnst GAN. ApXUTEKTypbl reHepaTopa u I1IK-3.B.1
JUCKPUMHHATOPA.
9. | Peanmzanus rmy6okoit ceeprounoit GAN (DCGAN) ¢ nomotisio YK-1.3.1,
Keras, o0yuenue u renepanusi n300paxeHU. [IK-3.B.1
I1K-3.3.1
IMK-1.V.1
10. | IIpoGsiemsl u pekomenanmu no ooyuenno DCGAN. YK-1.3.1,
I1K-3.B.1
11. | Mogenp Wasserstein GAN (WGAN). OyHKIUs OTEPh YK-1.3.1,
Baccepmirelina, orpannyenue Jlummmiia. I1K-3.B.1




12. | ®yskuus noreps co mrpadom 3a rpagueHr. WGAN-GP, ee YK-1.3.1,
peanuzanus B Keras, oOy4eHne u aHamums. [1K-3.B.1
I1K-3.3.1
ITK-1.Y.1
13. | YcioBHbIe reHepaTuBHO-cocTs3aTenbuble cetu CGAN. Monenb YK-1.3.1,
CGAN, o0Oy4eHne 1 aHaJIu3 MOJICIIH. I1IK-3.B.1
14. | Peammzamus CGAN c nomomsto Keras u renepanust u300paxeHui. YK-1.3.1,
[1K-3.B.1
[1K-3.3.1
IIK-1.Y.1
15. | Moaenu HopManu3yIomux MOTOKOB: HOPMaIM3YIOLUE IIOTOKH, VYK-1.3.1,
3aMeHa MIEPEMEHHBIX, ONPECIIUTENb IKOOUaHa, ypaBHEHUE 3aMEHBI [1K-3.B.1
IIEPEMEHHBIX.
16. | Monenb RealNVP, criou cBsi3u, mpuMep peasiu3aliua MOIeIn VK-1.3.1,
RealNVP B Keras, o0yuenue, renepanust 1300pa>keHUsS U aHAJIU3. I1K-3.B.1
I1K-3.3.1
ITK-1.V.1
17. | AnpTepHaTUBHBIE MOJIETIM HOPMAU3YIOIKX TOTOKOB: GLOW n YK-1.3.1,
FFJORD. I1K-3.B.1
18. | I'my6Gokue mozaenu Ha ocHoBe sHepruu (EBM). OyHKIMs O1ieHKH VK-1.3.1,
SHEpPruu; BeIOOpKa HabIt0IeHUH ¢ momolbo fTuHamuku Jlanxkesena; | [1K-3.B.1
o0ydyenne EBM ¢ KOHTpaCTUBHOHN AMBEPTreHIIMECH.
19. | Peanuzauust EBM ¢ nomomipio Keras/Tensorflow, o0yuenue. VK-1.3.1,
re’epanusi 1300paxeHui U aHalu3. I1K-3.B.1
I1K-3.3.1
ITK-1.V.1
20. | I'myGoxue monenu auddy3uu: MOJAENb U OCHOBHBIE TPUHIIUIIBI VK-1.3.1,
paboThI; poliece npsaMoi 1uddys3un; Tprok ¢ nepenapamerpuzanueit; | [1K-3.B.1
pexxumsbl auddy3uu; npouecc obpatHoil tupdys3un
21. | Mogens U-Net: apxutexTypa, CHHyCOUJAIbHOE MPECTaBIECHUE, YK-1.3.1,
ResidualBlock, Ciou DownBlock u UpBlock, o6yuenue. I1K-3.B.1
22. | Peammzamusa U-Net ¢ momombio Keras/Tensorflow, o0yuenue. VK-1.3.1,
reHepanus N300paKeHU 1 aHau3. IIK-3.B.1
I1K-3.3.1
IK-1.V.1
23. | I'my6oxue moaenu TpanchopMepoB: BHYTpEHHEE BHUMAHHE, YK-1.3.1,
0000111eHHOE BHYTpEHHEE BHUMAHKE, MHOTOT0JIOBOE BHUMAHUE; [IK-3.B.1
apXUTEKTypa MOJIHOTO TpaHchopMepa Kak KOMOUHAIUS
KOJMPOBIIMKA/IEKOAUPOBLIMKA U IPUHIHUIIBI pabOTBHI.
24. | ApXUTEKTypbl KOJUPOBIINKA, IEKOJUPOBIINKA TpaHchopmMepa, YK-1.3.1,
o0ydeHune; TO3UIMOHHOE KOJUPOBaHUE. I1K-3.B.1
25. | Peanuzanus monenu tpanchopmepa (GPT) ¢ momorpio YK-1.3.1,
Keras/Tensorflow, oOyuenue, renepanus TeKCTOBBIX TaHHBIX. I1K-3.B.1
I1K-3.3.1
ITK-1.V.1
26. | Monenb Tpancgopmepa TS. YK-1.3.1,
I1K-3.B.1
27. | S3bikoBbie Moaenu TpancopmepoB GPT-3 u GPT-4 u cepsuc Chat YK-1.3.1,
GPT. I1K-3.B.1
28. | S3bIkoBas mozenb u cepsuc DeepSeek. YK-1.3.1,

[1K-3.B.1




29.

SI3pIkOBast Mozenb u cepsuc Grok-3. YK-1.3.1,

I1K-3.B.1

Bomnpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3adera

Ne mi/mm [Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera

Kon
WHJMKaTOpa

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

[lepeuens TeM 715 BBINOJIHEHUSI KYPCOBOTO MPOEKTa/ KypCcoBOi pabOThl MpECTaBIICHBI B

Tabiune 17.

Tabmuna 17 — IlepeyeHb TeM JUis BHIIOJHEHUS] KYPCOBOTO MPOEKTa / KYPCOBOM pabOThI

Ne i/t

[TpumepHBIii IepeyeHb TeM Ui KypCOBOTO IPOSKTHPOBAHUS/BBITIOIHEHHS
KypcoBOi paboThl

1.

Pa3paboraTh npusoxkeHnue Ha OCHOBE HEpoceTeBol Mol TpaHchopmepa,
KOTOPOE KJIACCUPHUITUPYET KOMMECHTAPHUH ITOJIH30BATEIICH B COIICETH M T€HEPUPYET
111a0JI0HBI OTBETOB.

PaspaboTtars npuinoxenue, KOTOpOe KIACCUPHUIUPYET KOMMEHTAPHH
HI0JIb30BaTEJIEeH B COLICETH HAa OCHOBE TMOPHUIHON HEHPOCETEBOM MOJETH U
reHepupyeT mabI0HbI OTBETOB € MOMOIIBIO0 MOJIENH TpaHchopMepa.

Pa3paboraTh npusioxkeHnue Ha OCHOBE HElpoceTeBol Moiel TpaHchopMmepa,
KOTOPOE BBINIOIHSIET CYMMapU3aII0 MCXOTHOW TEKCTOBOW HH(POPMALIUH.

Pa3paboTtaTh npuiiokeHue Ha OCHOBE J000YUYEHHSI TeHEPATUBHBIX
npeo00yUYeHHBIX O0JIBIINX SI3BIKOBBIX Mozenei (LLM), KoTopoe BBIIOTHSIET
CYMMapu3aLuI0 UCXOIHONW TEKCTOBOW HH(pOPMALIUH.

CO3[[aHI/Ie FeHepaTI/IBHOﬁ SI3BIKOBOM MOZACIIN AJid r€HEpalluu TCKCTOB 3aJaHHOI'O
CTHJIA.

Pazpaborate npunoxxeHne reHepaii H300paKeHni 3aIaHHON TEMATUKHI
(MEAMLIMHCKUX, MH)KEHEPHBIX U T.I1.) Ha OCHOBE PAa3JIMYHbIX T€HEPATUBHBIX
mozeneit (GAN, EBM, Mozeneit HopMaln3yOIuX MOTOKOB, AU(PPY3HOHHBIX
ceTen).

Pazpaborats npunoxenue, KOTopoe OyeT TeHEpUPOBAThH AaHHOTAITUU K UCXOIHBIM
M300paXEHHSIM Ha OCHOBE TNTyOOKHUX T€HEPATUBHBIX MOJEIEH.

Pa3pa60TI<a FHY6OKI/IX TCHCPATHBHBIX MO,Z[CJIGI\/’I, KOTOPBIC MOT'YT aBTOMATHYCCKN
TCHCPUPOBATHL TCKCTYPHI JJISI UCIIOJIb30BAHUSA B 2D nmm 3D-,Z[H3aﬁHe.

Pa3paboTka riry0OKUX reHepaTUBHBIX MOJIEIEH AJIs TeHepallii CHHTETUYECKUX
00y4aroluX 1aTaceTOB TUIIa MHOTOMEPHBIX PSAJIOB IaHHBIX Ha MPUMEPE PeaIbHBIX
JAHHBIX.

10.

Pa3zpaboTka rimy0oKkux reHepaTUBHBIX MOJIENIEH ISl TeHEepaIlii CHHTETUYECKUX
00y4aroIInX 1aTaCeTOB M300paKEHMI 3a/IaHHOI TeMaTUKU Ha TIPUMEPE PEaIbHbBIX
JTAHHBIX.

11.

Pa3pa60TKa PJIY6OKI/IX TCHCPATUBHBIX MoAeen 1y reaepati CUHTCTUYCCKUX
06yqaronmx JaTac€TOB TCKCTOBBIX JaHHBIX 3aJIaHHOM TeMaTHUKU Ha npumMepe
PCAIbHBIX JaHHBIX.

12.

HCCH@}IOBaHl/Ie MoAXO0JA0B K CO3JaHHUIO MHTCPAKTUBHBIX I'CHEPATUBHBIX CPE JTJIA
VR.

13.

Pa3zpaboTka riry0oKHUX TeHepaTUBHBIX MOJIETIEH I CO3/IaHMsI TIEPCOHAXKEN B
WHTEPAKTUBHBIX T€HEPATUBHBIX cpenax st VR.

14.

Pa3zpaboTka riry00oKHuX reHepaTUBHBIX MOJIEIICH IJIsi CO3/IaHUS CIICH B
WHTEPAKTUBHBIX T€HEPAaTUBHBIX cpenax st VR.




15. Pa3paboTka riryOOKuX reHepaTUBHBIX MOJIEIEH, TTO3BOJISIONIUX TeHEPUPOBATh
CH0’KETHOE IOBECTBOBAHKE HA OCHOBE UCXOAHOI0 M300paXeHHU .

16. Pa3zpaboTka riry0OKHX TeHepaTHBHBIX MOJIEIIeH, TIO3BOJISIONIUX TeHEPUPOBAThH
WLTIOCTPAIMIO-U300pakeHUE Ha OCHOBE UCXOJIHOTO TEKCTA.
17. | Pa3paboTka riry0OKHX T€HEpaTHBHBIX MOJICNICH AJIs TOCTPOCHHS TPACKTOPUH

JABVKCHH aBTOHOMHOI'O TPAHCIIOPTHOI'O CPpEACTBA.

Bompocsl s mpoBeneHHs TPOMEXKYTOYHOM aTTECTallMM B BHAE TECTHPOBAHHMS
npeJcTaBiIeHbl B Ta0uie 18.

Tabmuna 18 — [IpuMepHbIi IepeYeHb BOMPOCOB JJIsI TECTOB

Ne . Kon
[IpumepHBIii nepeueHb BOIPOCOB sl TECTOB
n/m WHJMKaTOpa
1. | Uactpykuums: [TpounTaiiTe Bonmpoc, BeIOepUTe OAMH NpaBuiibHbINA 0TBET | YK-1.3.1,
U 3allUIINTE apryMEHTbl, 000CHOBBIBAIOIINE BEIOOP OTBETA I1K-3.B.1
Bomnpoc: Kakoii U3 npuBeieHHBIX TUIIOB MOJIEIEH T€HEPAaTUBHOTO [1K-3.3.1

rJ1y0OKOro o0y4eHus: COCTOUT U3 JIBYX YacTei, KOTOPbIE HAa3bIBAIOTCS
reHepaTop U TUCKPUMUHATOP?:
1. Mopaens Tpanchopmepa
2. Mopens RealNVP
3. Mogens riry00Ko# reHepatuBHO-cocTszarenbHou cetr (GAN)
4. Mogpenp U-Net

2. | Nucrpykuus: [IpounTaiite Bompoc, BeiOepUTe OJMH MpaBmiibHbI oTBeT | YK-1.3.1,
U 3allUIINTE apryMEHTbI, 000CHOBBIBAIOIINE BHIOOP OTBETA I1K-3.B.1
Bonpoc: Kakue u3 npuBeeHHbIX HeWpoceTeBbIX MoAeel uenoiap3yr | 11K-3.3.1
nporecc J00aBICHHS U TOCIEAYIOUIETO yIAICHUS IIIyMa st
reHepaluy HOBbIX JaHHBIX?:

1. Bapuaunonusiii aBrokoauposuuk (VAE)

2. PexyppentHas HeifpoHHas ceTb (RNN)

3. Juddysuonnas neitponnas cers (Diffusion Model)

4. IlomHocBsI3HAs HEMPOHHASI CETh

3. | Uuctpykuus: [IpounTaiite Bonpoc, BeiOepuTe npaBuibHble Bapuantel | YK-1.3.1,
OTBETa U 3allUIINTE apTyMEHTbI, 000CHOBBIBAIOIIE BEIOOP OTBETOB I1K-3.B.1
Bompoc: Kakue u3 nepeduncieHHbIX CEMENCTB MOJIENEH OTHOCATCS K

MOJIETISIM C SIBHO BbIpaxkeHHOW (pyHKImel mioTHocTH (Explicit Density

Models)?:
1. BapuannoHHBIN aBTOKOIUPOBIIHUK
2. DCGAN

3. I'mybGokas cBepTOUYHas KiIacCH(PUKAIIMOHHASI MOJIETh
4. Mopens EBM

4. | Unctpykuus: [IpounTaiite Bonpoc, BbIOEpUTE IPABUIIbHbBIE BAPUAHTHI YK-1.3.1,
OTBETA U 3alIUIINTE apTyMEHThI, 000CHOBBIBAIOIINE BHIOOP OTBETOB I1IK-3.B.1
Bomnpoc: Kakue u3 cieayromux Moaeneit TiryooKoro o0ydeHust
MpUMEHSETCA U1l TeHepaIlii HOBBIX N300paskeHH?:

1. Bapuaunonusie aBrokoaupoBuuku (VAE)

2. TeneparuBHO-cocTsizarenbHbie ceTH (GAN)

3. Monenu Hopmanusyromux moTokoB (Normalizing Flows)

4. TnyOokue monenu Ha ocHoBe 3Heprun (EBM)




Nuctpyknusa: [Ipounraiite 3aganue yCTAaHOBUTE COOTBETCTBHE.

VK-1.3.1,

Bompoc: YcTaHOBUTE COOTBETCTBHE MEKTY MOJICTISIMU TITyOOKHX [1K-3.B.1
TeHEPATUBHBIX MOJIEJICH B CTONOIIE CIeBa U TEPMHUHAMH, B TOM YHUCIIC IK-3.3.1
naketa Keras/Tensorflow si3eika Python, B cTon61ie cipaBa: IK-1.V¥.1
A | Moxens EBM 1 | Conv2D + GAN
B | Monens 2 | ResidualBlock
DCGAN
C | Mogens U-Net | 3 | MultiHeadAttention
D | Mogens GPT 4 | Cnowu cBsi3u
E | Mogxens 5 | OGyuenue c
RealNVP KOHTPaCTUBHOM
JIMBEPrEeHIINEN
Wucrpykuus: [IpounTaiite 3a1aHnue ycTaHOBUTE COOTBETCTBUE. YK-1.3.1,
Bomnpoc: YcTanoBuTe COOTBETCTBHE MEKY TUIIAMHU MOJIETIEN B JIEBOM I[1IK-3.B.1
cTosdIe U cnenu(pUIeCKUMH ISl HUX TePMUHAMHE (BKITFOUast I1K-3.3.1
koMmmoHeHThl Keras/TensorFlow) B mpaBom cronOre:: [IK-1.¥.1
A | Bapuanmonnsiii | 1 | [Ipouecc o6patHoit
ABTOKOJMPOBIIHK muddy3un
(VAE)
B | Mogens WGAN- | 2 | Tprok ¢
GP nepenapameTpusanuen
C | Auddysuonnas | 3 | Cnoit Embedding
moens (DDPM)
D | Monens LSTM 4 | UTpad 3a rpagueHT
(Gradient Penalty)
Nucrpykuusa: [IpounTaitte 3aganue U 3alUIIMTE COOTBETCTBYIOLLYIO VK-1.3.1,
MOCJIEI0BAaTEILHOCTH HOMEPOB OTBETOB CJI€BA HAIIPaBO. [IK-3.B.1
Bonpoc: 3anummTe 53Tambl mpolecca TreHepanuu H300paxeHus ¢ | [JK-3.3.1

ucrnonb3zoBanueM Moaenu GAN B OpsIKE BBITIOTHEHHUS
1. OOGyyeHue AUCKPUMHHATOPA
2. T'enepaums myma
3. OOyuenue reneparopa (oOyuenue GAN ¢ 3aMOpO3KOiA
JTUCKPUMHHATOPA)
4. Tenepauus nzo0pakeHUs




8. | MucTpykums: [IpounTaiite 3aaHUe U 3alULIATE COOTBETCTBYIOLLYIO VK-1.3.1,
MIOCJIEZIOBATEILHOCTH HOMEPOB OTBETOB CJIEBA HAIIPABO. [IK-3.B.1
Bonpoc:  3amummre stambl  mpomecca  oOpatHoW  nubdysuu | [IK-3.3.1
(BeIOOpKHK/ceMIunpoBanus) B UM Py3nOHHOW MOAEIU B MOPSAIKE HX
BBITIOJIHEHUS:
1. HrepaTuBHOE yJalieHHE YacTH MpeACcKa3aHHOTro IIyma (Iepexos
K MEHEe 3alTyMJIEHHOMY COCTOSIHHIO)
2. llomyuyeHue OKOHYATEIBHOTO PEAIMCTUYHOIO HN300paKEeHUS
MOCJIe 3aBEPILEHHS BCEX BPEMEHHBIX IIaroB
I'eneparus yucToro ciyyaifHOro rayccona Iyma

4. TlporozupoBaHue 1ryma, 100aBJI€HHOTO K U300paKEHHIO, C
nomomipro cetu U-Net

9. | Bol pa3pabatbiBacTe reHEpaTUBHYIO CETh [ co3aanus n3oopaxenuin | YK-1.3.1,
pyxonucHbIX 1ugp ot 0 10 9. I1K-3.B.1
5.1. CKOJBKO BBIXOJIHBIX HEHPOHOB JIOJDKHO OBITH B (PMHAIBHOM CJI0€ I1K-3.3.1
TCHEPATUBHOM MOJICITH, €CITM BBI UCTIOJIB3YeTe MOTHOCBs3HBIN ciroit mis | [IK-1.V.1
reHepanuy n300pakeHuid pazmepom 28x28 nmukcemnei?

5.2. Kaky1o aKTHBallMOHHYIO (PYHKIIMIO BO3MOYKHO UCIIONB30BaTh B
BBIXOJHOM CJIO€ T€HEPATUBHON MOJIENH JIsl 0OecTIeYeH s TeHepalluu
M300pakeHMit, KOTOPbIE MOIXOAST AJIs TaTbHEHIIIEr0 UCIIOIb30BaHUs B
KJ1accuukamum?

5.3. Kakoii Tun HelpoceTeBbIX CJI0EB Bbl Obl BEIOpANN ISl peajln3aluu
TeHepaTUBHOM MOJIENU B ClTydae peuIeHHs 3aa4u C IIOMOIIBIO
reHepaTuBHOM cocTsazaTenbHoM cetn (GAN) uiu BaprualimoHHOTO
aBTokoauposika (VAE), uTo06b! 3 PeKTUBHO reHepupoBaTh HOBBIE
N300pakeHUs] pyKOMUCHBIX IuGp?

10.| Kaxkoii ciion i KOMOWHAIIMU CIIOEB B apXUTEKTYype TeHepaTopa YK-1.3.1,
DCGAN unu aexoaepa VAE ucnons3yercs 1Jist IOCTENEHHOTO I1IK-3.B.1
YBEIIMYEHUS IPOCTPAHCTBEHHBIX Pa3MepoB TeH30pa (Hampumep, ¢ 4x4 | TIK-3.3.1
1o 8x8 u nanee 10 32x32) npu 0OJHOBPEMEHHOM YMEHBIIIEHUU IIK-1.V.1

KoJmyecTBa kaHanoB? [IpuBenuTe Bce BO3MOXKHBIE CIIOCOOBI U
apryMEHTUPYWUTE OTBET.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYAIOIMIMXCS 3a09HOU (hOPMBI
00y4eHus1, IpeICTaBICHbI B Tabmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT
Ne n/m [lepeueHb KOHTPOJIBHBIX paboT
He npenycmorpeno

10.4. Meronnueckre  Marepuainbl,  ONPENEISIOIME  NPOLUEAYpPbl  OLEHUBAHMS
UH/IMKATOPOB, XapaKTEpU3YIOMIMX dTanmbl (HOpPMUPOBAHHMS KOMIIETEHLMH, COAepKarcs B
JOKaJbHBIX HOpMaTUBHBIX akrtax [VYAIIL, peraMeHTHpYOmUX MOPSAOK U MPOLEAypYy
IPOBEICHUS TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluyu 00ydyaromuxcs
I'VAIL

11. Mertoauueckue YKa3aHus OJid 06yqarom1/1xc;1 110 OCBOCHHIO AU CHUIIIIMHBI



11.1. MeTonuueckre yKa3aHUsS I OOYYAlOMUXCS IO OCBOCHHIO JICKITMOHHOTO
MaTepuaa.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
ri1yO0OKO€ U SICHOE H3JI0KeHUe yueOHoro Marepuana. HazHaueHne COBpeMEeHHOMH JIEKIIUU B paMKax
JUCLMIUIMHBl HE B TOM, YTOOBI MOJY4YHUTh BCIO HH(pOpPMAIMIO IO TEME, a B OCBOCHHUHU
(dyHIaMEHTAIBHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAyYHOTO TIO3HAHMS, HOBEHIINX
JOCTHD)KEHUI Hay4dHOH MbIcinu. B yueOHOM mporiecce JEeKIHs BBINOJIHAET METOAO0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMHU. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOseMbl, JaeT LEJIbHOE IPEICTaBICHUE O AUCLUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMM.

ITnanupyemble pe3yabTaThl IPU OCBOEHUH 00yYaroMUMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJyY€HHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
ONpeAeIISIeTCA 1IeJIEBOM YCTaHOBKOM K K0 KOHKPETHOM TeEME;

— IOJIyY€HHE OIbITa TBOPUYECKOI pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE HOPOQPECCUOHANBHO-JIENOBBIX  KayecTB, JIIOOBM K MpeaAMeTy H
CaMOCTOSITEIbHOTO TBOPYECKOI'O MBIIITIEHHUS.

— TOsBJIEHUE HEOOXOAMMOI0 UHTEPECa, HEOOXOAUMOTIO AJIsi CAMOCTOSITENIbHOM padoThI;

— TOJy4YeHHUE 3HAHUM O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKU U TEXHUKH U O IPOTHO3€E
UX Pa3BUTHA Ha OnMKaiime rojsl;

— HayuduThCsl METOIUYecKH oOpabaTbiBaTh MaTepuan (BbIACIATH TJaBHBIE MBICIU U
MIOJIOKEHHUS, TIPUXOIUTH K KOHKPETHBIM BBIBO/IaM, MIOBTOPSITh UX B PA3IMYHBIX (DOPMYITUPOBKAX);

— TOJy4YeHUE TOYHOI'O NOHUMAaHHUS BCEX HEOOXOAUMbIX TEPMUHOB U TIOHATHUH.

JIekuMOHHBI MaTepuall MOXET CONPOBOXKIATbCA JEMOHCTpauued CIaiJoB H
UCIOJIb30BAaHUEM DA3aTOYHOIO MaTepuaja IpU MPOBEIEHUM KOPOTKHUX JUCKYCCHH 00
0COOEHHOCTSIX IPUMEHEHUS OTJENIbHBIX TEMAaTHK 10 JUCLUIUIMHE.

CrpyKTypa npeaocraBieHus JEKIHOHHOIO MaTepuania:

Pasnen 1. I'emepaTuBHOE MOZIEIMPOBAHME: KIIOYEBBIE PA3JIMYUS MEXKIY I'€HEPaTUBHBIMU U
JUCKPUMHUHATUBHBIMU MOJIEISIMH; OCHOBHBIE CBOMCTBa TI'€HEPATUBHBIX MOJEJNEH; OCHOBHBIE
MOHSTHS. TEOPUU BEPOSATHOCTEH, JIEXkKAIIME B OCHOBE TI'E€HEPATHBHBIX MOJEIEH; pPa3JIMYHbIC
CeMelCTBa FTeHEPaTUBHBIX MOJENEH.

Paznen 2. BapuanmoHHbsle aBTOKOAMPOBIIMKHU: MOJENb M NMPUHIMUIEI pabOThl BapHallMOHHOTO
aBTOKOJIMPOBILIMKA; NpuMep peanu3zauuu B Keras; reHepanus n300pakeHUH BapHallOHHBIM
aBTOKOJAMPOBIIUKOM, apu(METHKA CKPBITOTO IPOCTPAHCTBA.

Paznen 3. 'enepatuBHO-cocTs3aTenbuble cetd (GAN): Mozienb, NPUHLIMIBI pabOTEl U 00yUYeHHE
GAN; moxens rmybokoit cBeprounoii GAN — DCGAN, peammuzamnus ¢ nomompbio Keras u
reHepanusi nzoOpaxeHuit, npodiaemsl odbyuenus DCGAN;  apxurekrypa Wasserstein GAN
(WGAN), ¢ynkuus norepp Baccepuireiina, orpannuenue Jlummmia u ero peaiusaiusi, pereHue
npobsieM o0yuenuss DCGAN c nomombio WGAN; ynyumenue apxutektypbl WGAN ¢ momortisio
¢byHKIMU noTeps co mTpadoM 3a rpaaueHT — Moaeab WGAN-GP, oOyueHne u aHaiau3 MOJeNH,
peanmsanus ¢ nomoulbto Keras u  reHepauus u300pakeHUI; YCIOBHBIE T'€HEPATHBHO-
cocTs3aTenbHble ceTH, apxuTekrypa CGAN, oOyueHne 1 aHaJIu3 MOJIENTH, peaTn3alys C OMOILBIO
Keras u reneparust n300paxxeHui.

Paznen 4. Moaenn HOpManM3yIOIMKX MMOTOKOB: HOPMAJIU3YIOUIME MOTOKH; YpaBHEHUE 3aMEHBI
MEPEMEHHBIX; OINpEAETUTeNb SKOOMaHa, UrpaeT )KU3HEHHO BA)KHYIO POJIb B BBIUYMCIICHUU SIBHAS
(YHKILIHMS ITIOTHOCTH, CJIOU CBSI3H; 00paTUMas HEMpPOHHAs! CeTh, apXUTEKTYPa U PUHLIUIIBI pabOTHI;
mozaenb RealNVP, anamu3 u oOyuenue; monenu pacmupeHusmu monenn RealNVP: GLOW u
FFJORD. Peanuzarmus ¢ momonisio Keras/Tensorflow u renepanust uzo0paskeHuit/

Paznen 5. 'myGokue monenu Ha ocHoBe sHepruu (Energy-Based Model — EBM): dyHk1ns onieHkH
9Hepruu; BbIOOpKa HaOdrOAEeHU c momoribio JuHamuku JlamwxkeBeHa; oOyuenue EBM ¢
KOHTPACTUBHOW IUBEpreHuen; ananu3 Moaenu EBM.

Peanuzanus c nomonipio Keras/Tensorflow u renepanus nzo0paxeHuit




Paznen 6. 'mybokue Mmoaenu auddy3un: apXuTEKTypa U OCHOBHBIE MPUHIIUIIBI pabOTHI; TIPOIIECC
npsaMoit muddy3uun; TPIOK C NepenapameTpusanueil; pexxumsl nuddys3un; mporecc oOpaTHOMH
muddys3un; monens ynanenus myma U-Net; oOyuenue mauddysnonHor monenu; BriObopka w3
TuGPy3MOHHONH MOJENH yJAJIEHUs IIyMa; aHalW3 MoJenu. Peanuzamus ¢ MOMOIIBIO
Keras/Tensorflow u reneparus n3o0paxeHHi.

Paznen 7. ['myGokue Moenu TpaHcGOpMEPOB: BHyTPpEHHEE BHUMaHUE, 0000IIEHHOE BHYTPCHHEE
BHHMaHHE, MHOTOr0JIOBOE€ BHUMaHHE;, apXUTEKTypa MOJHOro TpaHchopMmepa Kak KOMOMHAIUS
KOJAMPOBIIHMKA/ACKOIUPOBIIUKA W  NPUHIMIBI  pa0dOThl, apXUTEKTypbl  KOJIWPOBIIUKA,
JEKOJMPOBIIKKA, 00yUYeHHE; MO3ULIMOHHOE KoaupoBanue. Co3ganue u peanusanus mogenu GPT
(Generative Pretrained Transformer) ¢ momompio Keras/Tensorflow, oOydenne monenu u ee
aHaju3, 3aj7a4a reHepanuu Tekcta. Moaenu tpancopmepor: TS, GPT-3 u GPT-4, ChatGPT,
DeepSeek, Grok-3.

11.2. MeTtoauueckue ykazanus i1l 0Oy4aroIIMXcsl M0 y4acTUIO B CEMUHApax
He npenycMoTpeHo y4eOHbBIM IJIaHOM IO TAaHHOW JUCIUILTHUHE.

11.3. Meroauueckue yka3zaHus A OOy4yaroIIMXCs MO MPOXOXKJIECHHIO NPAaKTHYECKUX
3aHATHI

IIpakTHyeckoe 3aHATHE SBISETCS OAHOM W3 OCHOBHBIX (DOpPM OpraHu3alMu y4eOHOro
Ipolecca, 3aKJI0Yaroasicsl B BHITOJHEHUN 00y4alOIUMUCS 110 PyKOBOJICTBOM IIpenofaBaTess
KOMILIEKCa Y4eOHbIX 3aJJaHUH C LEeNbI0 YCBOEHHMsS HAyYHO-TEOPETUYECKHX OCHOB Yy4yeOHOMH
JUCLUILIMHBL, IPUOOPETEHUS] YMEHNUN U HABBIKOB, OIbITa TBOPUECKOH 1€ATEIbHOCTH.

Lesbro NIpakTUYECKOTo 3aHATUS JUIsl 00yUaroIIerocs sBJIsSETCsl NPUBUTHE OOyYaIOLIMMCS
YMEHUI U HAaBBIKOB IIPAKTHYECKON IEATEIBbHOCTH 110 U3y4aeMOH JUCLMIUIAHE.

[Tnanupyemble pe3yabTaThl TP OCBOEHUH 00yUarOIIMMCs IPAKTUYECKUX 3aHATUI:

— 3aKpeluvieHue, yriyOleHue, pacIlUpeHue M JeTalu3alis 3HaHUW IpU pelleHUH
KOHKPETHBIX 337134,

— pa3BUTHE TIO3HABATEJBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJIQJICHME HOBBIMM METOJaMH M METOJAUKAaMU H3Y4YEeHHUsS KOHKPETHOM YydeOHOI
JUCLIUIINHBL,

— BBIpa0OTKAa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHUS] TOJTYYEHHBIX 3HAHWM JUIs
BBITIOJTHCHMS 33 TaHHI;

— ofecrieueHue palMOHAIBHOTO COYETaHUsl KOJJIEKTUBHOM M MHAMBHIyalIbHON (popm
o0y4JeHusl.

TpebOoBaHNs K IPOBEACHUIO IPAKTUUECKUX 3aHATHI

1. Pemenue 3a1aum reHepaTUBHOIO MOJEIMPOBAHUS HA OCHOBE MOJIETIEH BapUALlMOHHBIX
ABTOKOJMPOBIIHKOB.

2. Pemenue 3aaun reHepaTUBHOTO MOJICTMPOBAHUS HAa OCHOBE MOJI€NIEH TeHEpPaTHBHO-
COCTSI3aTEIIbHBIX CCTEH.

3. Pemenue 3a1aun TeHEPATUBHOTO MOACIIUPOBAHUS HA OCHOBE MOJIEITH HOPMAITU3YFOIITIX
IMOTOKOB.

4. Pemenue 3amauu T€HEPATUBHOTO MOJEIMPOBAHUS HAa OCHOBE TITyOOKHMX Mojelel Ha
OCHOBE SHEpIUH.

5. Pemenue 3amaum reHEpaTUBHOTO MOJCIHMPOBAHUS HA OCHOBE TIIYOOKHX MoOJeei
T y3uu.

6. Pemenue 3amaum reHEpaTUBHOTO MOJCIMPOBAHUS HAa OCHOBE TIIYOOKHMX MoJesei
TpaHc(hopMepoB.

11.4. Meronnyeckue ykazaHus A5l 00y4aroIMXCs 10 BBITOJIHEHUIO Ja00paTOpHBIX padoT



B xone BeImosiHEHHsI 1Ta00PaTOPHBIX PAOOT 00YJArOITUICS JOHKEH YIIIYOUTh M 3aKPENTUTh
3HAHUS, IPAKTUYECKUE HABBIKH, OBJIAJAETh COBPEMEHHON METOJIMKON M TEXHUKON SKCIIEPUMEHTA
B COOTBETCTBMM C KBAIM()PHUKAUMOHHON XapaKTepUCTHKOM oOydaromerocs. Brinonnenue
71a00paTOPHBIX PabOT COCTOUT U3 IKCHEPUMEHTATBHO-TIPAKTHYECKOHN, PACUETHO-aHATUTUICCKOM
yacTel U KOHTPOJIbHBIX MEPOTPHUITHIA.

Brimonnenue 1abopatopHBIX pabOT OO0yYaromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
U3YYCHUS JUCLUIUIMHBL, ONpENeiseMOll Y4YeOHBbIM IUIAaHOM, M OTHOCUTCS K CPEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33a4 00y4aroIerocs:

— TpuoOpeTeHNE HABBIKOB MCCIIEA0BAHMUS IPOIECCOB, IBICHUN U 00BEKTOB, U3y4aeMbIX
B paMKax JaHHOW JNUCLMIUIUHBL;

— 3aKperuvieHUe, pa3BUTHE U JCTalIM3allUs TEOPETHUUECKUX 3HAHUU, MOJYYCHHBIX Ha
JCKIUSX;

— TOJy4YeHHUE HOBOM MH(OpPMALMH 110 U3yYaeMON JUCIHUILINHE;

— TpuobpeTeHre HaBBIKOB CAaMOCTOSTEIbHON pabOThI ¢ 1aOOpaTOPHBIM 000PYI0BAaHUEM
U pubopamu.

3ananue u TpeOOBaHMS K IPOBEICHUIO JIAOOPATOPHBIX padoT

3ajaHue Ha BBINOJIHEHHE J1a0OpaTOPHBIX paboT BKIOYAEeT (OPMYIHUPOBKY 3a1a4H
MHTEJJIEKTYyaJIbHOTO aHaIN3a U 00pabOTKH JaHHbBIX, yKa3aHUE NPeAMETHOIN 00JacTH JaHHbIX, JJIs
KOTOPOH CTyJIeHT pa3padaTbIBaeT IpOrpaMMHO-UH(OPMAILIMOHHYIO CUCTEMY MHTEJUIEKTYallbHOTO
aHamm3a W OOpaOOTKM JaHHBIX Ha OCHOBE METOJOJIOTHM TeHepaTHuBHOTO oOydeHus. B
co3/1aBaeMoi IPOrpaMMHO-HH(OPMAIIHOHHON cucreme CTYIEHT paspabaTrbIBaeT
COOTBETCTBYIOIIYIO H3y4aeMOMY Pa3Jiely MOJIeNIb TeHEPAaTUBHOTO 0OyYEHUS U €€ MPOrpaMMHYIO
peanu3aluio 1Jis pelieHus mocTaBleHHoN 3a1a4un. CTyeHT IPOBOAUT aHAIN3 U OLIEHKY KauecTBa
pa3paboTaHHOTO PEIICHUS C TOMOIIBI0 COOTBETCTBYIOIINX METPUK U METOJIOB.

CrpykTypa 1 opmMa 0TU€ETa 0 Ja00paTOPHOI paboTe

OTueT 0 BBINIOJIHCHUH JIAOOPATOPHOU PAOOTHI JODKEH OBITH MPEICTABICH B 3JICKTPOHHOM
Buzie B (hailie, MOATOTOBIEHHOM B TEKCTOBOM pEIaKTOPE, B COOTBETCTBHH C MpPaBUIAMHU
http://guap.ru/guap/standart/titl_main.shtml.

http://Ims.guap.ru/course/view.php?id=4306

TpeboBanus Kk 0hOPMIIEHHIO OTYETA O JIA0OOPATOPHOH padboTe
Conep:xanue oTyera

TUTYyJIBHBIN JTUCT.
NuauBuayanbHOE 3aJaHKE 110 BAPUAHTY.
KpaTkne TeopeTnuecknue CBEACHHUS.
[Iporpamma Ha Python, peanu3syromas pa3paboTaHHYIO MOJIEh T€HEPATUBHOTO O0yUEHUS,
Y pe3yJbTaThl BBIIOJIHEHNS NHANBUAYAIBHOIO 3aJaHUsI C KOMMEHTapHIMH.
5. OueHka M aHanu3 KayecTBa pPa3pabOTaHHON MOJENM TEHEPATUBHOIO OOYyYEeHMs C
rpaduKkaMu, JaHHBIMH U IPYTUMHU WITIOCTPALMSMU, U BHIBOJAMHU.
6. OTBeT Ha KOHTPOJBHBINA BOIIPOC M0 BapHaHTy (HOMEp KOHTPOJILHOTO BOIIPOCA COBIIAIAET
C HOMEpPOM BapuaHTa).
B snexktponHOM BuJie omkeH ObITh puiiokeH (aiin Jupyter Notebook ¢ mporpammoii u
pe3yJbTaTaMu €€ paboThlI.

AW~

11.5. Meronuyeckue yka3aHus sl 00y4aroIUXcsl O BBIMOJIHEHUIO KypCOBOM paboThI

KypcoBast pabora mpoBOauTCA C 1edbl0 (OPMHUPOBAHUS y OOYYArOIINXCSI OIBITA
KOMIIJIEKCHOT'O PELICHUsI KOHKPETHBIX 33/]1au MPO(PEeCCHOHANBHOM NeTETbHOCTH.

KypcoBas pabota no3possier 00y4aromemycsi:


http://lms.guap.ru/course/view.php?id=4306

— CHCTeMaTH3UpOBaTh M 3aKPENHUThb IOJy4YEHHBIE TEOPETUYECKHE 3HAHUA W
NPaKTUYECKHEe YMEHUS IO TNPO(PECCHOHANBHBIM YUYEOHBIM TUCHMIUIMHAM M MOJAYJSAM B
COOTBETCTBUM C TPEOOBAHUSAMU K YPOBHIO IOJIOTOBKH, YCTAaHOBJIEHHBIMU IPOrpaMMOi yueOHOM
JUCLUIUIMHBI, MpPOrpaMMOM  IMOATOTOBKM  CIELUAJINCTAa  COOTBETCTBYIOIIETO  YPOBHS,
KBaTH(UKAIIIH;

— T[PUMEHUTh NOJY4YECHHBbIE 3HAHUS, YMEHHMsS M NPAKTHUYECKUH OIBIT MpPHU pEIIEeHUU
KOMILJIEKCHBIX 33/1a4, B COOTBETCTBUU C OCHOBHBIMHU BHUJAMU NMPO(ECCHOHAIBHOM JeATEIIbHOCTH
10 HalpaBJICHUIO/ CIIELUAIbHOCTH/ IPOTPaMME;

—  yrayOuTh TEOpETUYECKHUE 3HAHUS B COOTBETCTBUU C 3aJJaHHOI TeMOW;

— chopMupoBaTb yMEHHUS IPUMEHATh TEOPETUYECKHE 3HAHMS
HECTaH/IapTHBIX 3a/1a4;

— TpUOOpPECTH ONBIT AHAIUTUYECKOW, PpacyETHOM,
c(hOpMHPOBATH COOTBETCTBYIOIME YMEHMUS;

— chopmupoBaTb yMeHHs pabOThl CO CHELMAJIbHOM JINTEpaTypoH, CIPaBOYHOM,
HOPMATHBHOW M MPABOBOM TOKyMEHTAIMEH 1 HHBIMU HH()OPMAITIOHHBIMU HCTOYHHKAMH;

— chopmupoBaTh yMeHHsS (OPMYIHPOBATH JIOTUYECKH OOOCHOBAaHHBIC BBIBOJBI,
IPEJUIOKEHUS U PEKOMEHIallMU 110 PE3yJIbTaTaM BBIIIOJIHEHUS PaOOTHI;

— pa3BuTh NpohecCHOHAIBHYIO MMCBbMEHHYIO H YCTHYIO Peub 00yJaromerocs;

— Ppa3BUThb CUCTEMHOE MBIIUIEHUE, TBOPYECKYI0 WHUIMATHBY, CAMOCTOSTEIbHOCTD,
OpPraHU30BaHHOCTb U OTBETCTBEHHOCTH 3a IPUHUMAEMbIE PEIICHUS;

c(OpMHPOBATH HABBIKH TNITAHOMEPHOU PEryJIIPHON pabOThI HAJl PEIICHUEM MTOCTABICHHBIX
3ajay.

IpU  pelIeHUuU

KOHCTPYKTOPCKOW pabOThl H

CTpyKTypa NOSICHUTENbHOM 3aIIMCKU KYPCOBOH paboThI

Tabmmua 20 — [IpumepHast CTpyKTypa MOSICHUTEIBHOM 3aIMCKU K KYPCOBOMY IPOEKTY
Pasznen Copnepxanue

1. Onucanue npeaMeTHON [TocranoBka 3agauu, Kotopasi OyIeT pemaThCsi Ha OCHOBE
o0mnactu MHTEJUIEKTYyaJIbHOTO aHajIu3a U 00pabOTKU JaHHBIX,
METOJI0JIOTUH T€HEPATUBHOTO O0YUYEHHS.
dopmupoBaHMe U omnMcaHue  oOywvaromed, mpu
HEOOXOAMMOCTH BaJUIAIMOHHOM M TECTOBOM BBIOOPOK
nansbIX. [Ipu HEeoOxoaumocTn npenodpaboTka, OUMCTKA
WY JIONOJHEHUE [aHHBIX, MOArOTOBKA JJIA pEelaeMoi
3a/1a4M aHAJIN3a.
Boibop B COOTBETCTBMM C BapuUaHTOM  MOJENHU
TeHEpPaTUBHOrO OOyYeHUs M ee TpeACTaBICHHE Ha
(hopMaIbHOM U ONUCATEIBHOM YPOBHSIX.

2. Beibop u onmcanue JaHHBIX
JUIS aHaIu3a

3. Mopaensb riry0oKoro
00yueHHUsI IS BBITIOJTHEHUS
UHTEJJICKTYaJIbHOTO aHaJIu3a U
00paboOTKU JaHHBIX

4. OnpeneneHue napameTpoB U
rUIepnapamMmeTpoB MoJeIn
MaIIMHHOTO O0YYeHHSI.

BbI16Op B COOTBETCTBHHM C BapUAHTOM W TUIIOM MOJETHU
3HAQUYEHW TapaMeTpoB M THUIIEPIIApaMETPOB MOJIEIH.
DKCTepUMEHTAILHOE WITH aHATMTHYECKOe 000CHOBAHUE.

5. Bb1bop MeTpHK U METO/I0B
OLIEHKHU pa3paboTaHHON MOJeNH
MaIIMHHOTO O0yUYeHus

Bb160p B COOTBETCTBUU C BapUAHTOM, TUIIOM MOJIEIH U
MOCTaBJICHHOW TNPHUKIAJHON 3ajaueil BBIOOp METPUK U
METOJIOB OIIEHKU pa3paboTaHHOW MOJENIM TeHEePaTUBHOIO
00y4YeHHMs TUIA U pPeaIU3YIOIIel ee MPOorpaMMbl.

6. [Iporecc oOyuenmst

BriBog cooTBeTCTByrOMMX TrpaduKOB WIM JUArpPaMMm
METPHK Ka4eCcTBa MOJICTI TeHEPATUBHOTO OOYUEHHSI.

7. Pesynprar

BriBong ~ 3HaueHMiI = METpPHK ~ KadecTBa  MOJEIHU
TeHepaTUBHOTO  OOy4eHHs] JuUisi  oOydJaromiel, mpu
HEOOXOIMMOCTH BaJIMJIAIIMOHHON U TECTOBOW BHIOOPOK B
BHJIE TPaUKOB, qUArpamMm, TabIUI] SKCIIEPUMEHTATBHBIX




naHHbIX. [IpoBeneHHME W TpEeACTaBIEHUE PE3YJIbTaTOB
CPaBHUTEIBHOTO aHaJIW3a U1 pPa3HbIX 3HAYCHHM
[apaMeTpPOB U TUIEPIIapaMETPOB MOJEIU I'€HEPATUBHOIO
oOyuenus. IIpoBeneHue u mnpeacraBicHUE pe3yNbTaTOB
CPaBHMUTEIBHOIO  aHaJuM3a pa3pabOTaHHONM  MOJAEIHU
TFeHepaTUBHOTO OOYYEeHMs] C HW3BECTHBIMH PEIICHUSIMU
TCHEPATUBHOTO OOYYEHHUsl Ui TOCTABICHHOW 3a/1a4yu
aHanu3a. BeIBOJBI.

TpeboBanus k 0hopMICHUIO TOSICHUTEIHHON 3alIUCKU KYPCOBON pabOThI

[TosicauTenpHas 3amucka K KypCOBOMY TMPOEKTY OQOPMIISIETCS B COOTBETCTBHH C
tpedoBanusmu ['OCT 7.32-2001 u TOCT 2.105-95.

[TosicHuTenpHas 3amMcka K KypCOBOMY TPOCKTY JOJDKHA OBITh TpeACTaBlieHA B
9JIEKTPOHHOM BHJie B (hailie, MOATOTOBJICHHOM B TEKCTOBOM PEIAKTOPE, B COOTBETCTBUU C
npaBmiaMu http://guap.ru/guap/standart/titl main.shtml.

http://lms.guap.ru/course/view.php?id=4306
Mertoanueckue yKka3aHus M0 BBIOJTHEHUIO KYPCOBOM paOOTHI:
[anekTpoHHBIN pecype Kadenpst Ne43B nokanbHOU ceTH Kaeapsl|, MyTh

\\dcbm\Meromuueckoe obecrieuenue kapeapsr 43\ Mudopmaruka\ dax Ne3\2 cemectp\
MeTtoauuka o KypcoBoii pabote.pdf.

11.6. Meronuueckue yKa3aHus JJisi 0Oy4YaroIIUXCs 10 MPOXOXKICHHIO CaMOCTOATEILHON
paboTsl

B Xozne BBINONHEHHS CaMOCTOSATENBHON PadOTHI, 00YYAIOMIMICS BBIIOIHSACT padboTy MO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
ydacTusl.

B mporecce BBIMOTHEHHUS CaMOCTOSTENLHOW PabOThI y oOydaromierocs (hopMHUpyeTcs
nesnecooOpa3Hoe IIaHupoBaHUe pabouero BpeMeHH, KOTOpOe MO3BOJIIET €My Pa3BUBATh YMEHHUs
¥ HaBBIKM B YCBOCHHMM W CHCTEMAaTH3allMH TPUOOpETaeMbIX 3HAHWUH, OOECIIEYMBAET BBICOKHMA
YPOBEHb YCHEBAaEMOCTH B TIiepuoJ OOyueHHs,, IOMOraeT IOJYy4YUTh HABBIKM IOBBIIICHHS
po(hecCHOHAILHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepuallaMH,  HampaBJSIOIMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaromuxcs sSBISeTCsS yueOHO-METOMUECKUI MaTepra Mo JUCIUTUIHHE.

11.7. Meronnyeckue ykazaHus A5 00y4aromMXcs 10 MPOXO0XKICHUIO TEKYIIIET0 KOHTPOJIS
yCIIEBaEMOCTH.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH MpPEIyCMaTpUBACT KOHTPOJIb KadyecTBa 3HAHHM
00y4aromuxcsi, OCYIIECTBIIEMOTO B TE€YEHHE CEMECTpa C IIeJIbI0 OIIEHMBAHMS X0Jla OCBOCHUS
JUCLUATUIMHBL.

B teuenue cemecTpa TeKyLMil KOHTPOJIb 3aKJIFOYAETCS B 3alUTe J1a00paTOpHBIX padoT, B
IPOBEIEHUH OTIPOCOB B MIPOIIECCE 3ALIUTHI TA0OPATOPHBIX PadOT 110 COOTBETCTBYIOIIUM pa3JieaM
JIEKIIMOHHOTO MaTepHualia C IeJIbI0 MPOBEPKU YCBOECHHSI TEOPETHYECKOI0 MaTepualia, 3aliuTe
KypcoBoro npoekra. O1ieHnBaHue BHIMOIHAETCS 10 S-0anabHOM IIKae.

11.8. Meronuyeckue ykazaHusi JUisi 0OyYaroIIUXCs MO MPOXOKICHUIO TPOMEKYTOUHOU
aTTeCTallnun.

[MpomexxyTounass  arrecraiss  OOydyarONIMXCs ~ MPEAyCMaTPUBAcT  OLICHUBAHHE
HpOMe)KYTOqHBIX U OKOHYATCJIIbHBIX peSy.TII)TaTOB 06y‘-IeHI/ISI 10 JUCIUIIJINHE. OHa BKJIFOYACT B
ce0s:

— 9K3aMeH — ()opMa OLICHKHU 3HAHUH, MOJYYCHHBIX 00YYAIOLIMMCS B IIPOLIECCE U3YUCHHSI
BCEH JIUCIUTUTMHBI WIIA €€ YaCTH, HABBIKOB CAMOCTOSTEIILHOU pabOThI, CIIOCOOHOCTH MPUMEHSTh
nux aJjis peIHeHHS[ HpaKTH‘IeCKI/IX 3a1a4. SKSaMeH, KaK HpaBI/IHO, HpOBO,]II/ITCﬂ B HepI/IO)I


http://lms.guap.ru/course/view.php?id=4306

9K3aMEHAIlMOHHOM CEeCCHU U 3aBEepIIaeTCs] aTTeCTAllMOHHOW OLEHKOH «OTIUYHO», «XOPOILO),
«YJIOBJIETBOPUTEILHO», «HEYIOBIETBOPUTEIHHOY.

Cucrema OIEHOK IPH IPOBEIECHUU IMPOMEKYTOYHOW AaTTeCTAllMU OCYIIECTBIAETCS B
COOTBeTCTBUU ¢ TpeboBanusmMu [lonoxenuit «O TeKymeM KOHTPOJE YCIEBAEMOCTH U
MIPOMEKYTOUYHOW arrectanuu cryAaeHToB ['YAII, oOyuwaromuxcss Mo mporpaMmam BBICIIETO
obpazoBanus» U «O MOAYIHHO-PEHUTUHIOBOW CHCTEME OIICHKH KadecTBa y4eOHOU paboThI
ctyaeHToB B 'Y AIDy.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

Jlata BHECeHUs
W3MCHEHHH U
JIOTIOTHECHUH.

IToamnuce
BHECIIIETO
M3MCHCHUA

CopaeprxaHue U3MEHEHUH U JOTIOJTHEHUI

JlaTa 1 Ne

IIPOTOKOJIA
3ace1aHusl
Kadeaps

Iloanuce
3aB.
Kadeapoit




