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Annoranus

Hucimniuna  «MHTemexTyanbHblii  aHanu3 W 00paboOTKa [JaHHBIX» BXOIUT B
00pa3oBaTeNbHYI0 NPOTPaMMy BBICIIETO OOpa30BaHMS — TPOTPaMMy MAaruCTpPaTypbl IO
HampaBieHuI0  moaroTtoBkw/ — crenumanbHocTH  09.04.04  «[IporpamMmHasl  WMHXCHEPHS»
HanpasiieHHOCTH «[IpoeKTupoBaHNE MHTEIUIEKTYaNbHBIX NMPOTPAMMHBIX cUCTeM». JMCUIUIUIHA
peanu3zyercs kKapenpoit «Ne43».

JlucrumiHa HarelieHa Ha (QOpMUpPOBAHKE Y BBIITYCKHAKA CIICAYIOIIUX KOMITETCHIINI:

VYK-1 «CnocobGeH OCyIIECTBIATh KPUTHYCCKHH aHAIHW3 NPOOJIEMHBIX CHTyalud Ha
OCHOBE CHCTEMHOTO TIOZX0/1a, BEIPAaOaThIBATh CTPATETUIO ICHCTBHI

[TK-1 «CrocobeH MpuMEHSITh METOIOJIOTHH Pa3pabOTKU U yIPaBICHHUS KOJUIEKTUBHBIMU
NpoeKTaMH  pa3pabOTKM  TPOTPaMMHOTO  OOECTeYeHUs] W HOPMAaTHUBHO-TEXHHYECKYIO
JOKYMEHTALUIO B 3TOM 00J1acTH»

I[IK-3  «CnocoOHOCTh  BIAjAETh  METOJAaMHU U CcHoco0aMyd  TPOEKTHUPOBAHUS
MHTEJUIEKTYaJIbHbIX MPOTPAaMMHBIX CHUCTEM, BKJIIOYash METOJbl B3aUMOJEHCTBUS MPOrpaMMHOMN
CHCTEMBI CO CBOUM OKPYKEHUEM»

ConepkaHue IUCHMIUIMHBI OXBAaTBIBAET KPYI BOINPOCOB, CBSI3aHHBIX C I'€HEPATUBHBIM
ry0OKMM OO0y4eHHEM KaK COBPEMEHHOM METOOJIOrHel HWHTEUIeKTYaJbHOTO aHaiu3a u
00pabOTKM JaHHBIX B MPOTrPaMMHON WH)KEHEpUH, U €€ NPUMEHEHHEM B MaTeMaTH4YEeCKOM M
QITOPUTMHUYECKOM  oOecledyeHuH, pa3paboTke U  MPOEKTHMPOBAHUM  HHTEJUIEKTYalbHBIX
MHQOPMALIMOHHBIX CHUCTEM, [yl IIOBBILIIEHHS KauyecTBa CHCTEMHOIO aHajliu3a JaHHbIX B
COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJOTUSIX M TEXHOJOTHSIX UCKYCCTBEHHOI'O HUHTEIIEKTA.

[lpenonaBanue AUCLUUIUIMHBI TNpEAyCMaTpUBAeT CleAylomue (OpMbl OpraHU3aLuU
y4eOHOro mporiecca: JISKIUH, JJabopaTOopHbIe PabOThI, MPAKTHYCCKUE 3aHATHUS, CAMOCTOSITEITLHAS
pabora o0yyaromierocs, KypcoBoe MpOeKTHPOBAHHUE.

[IporpaMMoil IUCUMIIMHBI MPELyCMOTPEHBbI CICAYIOUIME BHIbI KOHTPOJS: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHASI aTTeCTalus B (hopMe IK3aMeHa.

OOmas TpyAOEeMKOCTh OCBOCHHS JTUCIMILIUHBI COCTaBIsACT 9 3a4eTHBIX eAuHMI, 324
yaca.

S3p1K 00yUEHUS IO NUCTIUILINHE «PYCCKHM »



1. TlepedeHp MIaHUPYEMBIX Pe3yabTAaTOB OOYUCHHUS MO TUCITUILTHHE

1.1. llenu npenoaaBaHUs AUCLUIUIAHBI
Uzydyenne MOMUANCIMIUIMHAPHBIX 3HAHUH B MHQPOPMAIMOHHBIX CHCTEMax C MPUMEHEHHEM
COBPEMEHHBIX paszenoB HCKYCCTBEHHOTO HAHTEIICKTA. [Tonyuenue HAaBBIKOB
Mpo(heCcCHOHATTLHOTO BIAJICHUS B 00JAaCTH WHTEIUICKTYAIBHOTO aHajan3a W 00pabOTKH JaHHBIX
Ha OCHOBE COBPECMCHHBIX METOJIOB M MOJIEJICH TEHEPATHBHOTO TJIYOOKOTO OOYYCHHS B
pa3paboTKe W MPOEKTUPOBAHUHN HWHTEIUICKTYalbHBIX MPOTPAMMHEIX CHCTEM, PEIICHUU 3a7ad
WHTCJJICKTyaJIbHOTO  aHaJlu3a W 00pa0OTKM JaHHBIX CpPEJCTBAMH MATEMATHUECKOTO W
MPOrPaMMHOT0-aJITOPUTMUYECKOTO ~ OOCCIICYCHHsT HAa  OCHOBE  MoJeNedl  riIy0oKoro
TeHEPATUBHOTO OOYYCHUSI.

1.2. [ucummiauHa BXOAWT B  COCTaB  4YacT, (HOPMHPYEMOW  y4aCTHUKAMH
00pa3oBaTeIbHBIX OTHOIICHUH, 00pa30BaTEIbHON MPOTPaMMBI BEICIIIETO 0Opa3oBaHus (nanee —
OIT BO).

1.3. TlepedeHb IIAHUPYEMBIX PE3YJIHTATOB OOYUCHHS 110 JUCIMIUTHHE, COOTHECEHHBIX C
IJIaHUpYyeMbIMU pe3ynbTratamu ocBoeHus OI1 BO.

B pesynbTaTe m3ydyeHHs] TUCIUILTMHBI OOYYaIOIIUICS JOJDKEH 00JagaTh CIeAyIONIMMHU
KOMITETEHIIMSIMHA WJIA X YacTsaMU. KoMImeTeHIMy 1 MHIAWKATOPhl UX JOCTHKCHUS TIPUBEJICHBI B
Tabnue 1.

Tabmuna 1 — [lepedeHb KOMIETESHIINI ¥ HHANKATOPOB MX JIOCTHXKEHUS

Kon n
Kareropus (rpynmna) Kon u HanMeHOBaHNE WHAMKATOPA JOCTUKCHHS
HaUMEHOBaHHE

KOMIICTCHIIMH KOMIICTCHIIMH
KOMIICTCHIIMH

VK-1 Crnocoben
OCYILIECTBIIATh

KPUTHYECKHUN aHAIN3
VYK-1.3.1 3HaTh METOBI KPUTHUECKOTO aHATIN3a U
MPOOJIEMHBIX

YHuBepcanbHbIC N CUCTEMHOT'O TIOJIX0/Ia; METOJIUKH Pa3pabOTKH
CHUTYyalllil HA OCHOBE o N
KOMIICTECHITHH CTpaTeTuH JIEHCTBUN ISl BBISIBICHUS U PEIICHUS

CUCTEMHOTO .
MPOOIEMHBIX CUTYyaITHi
MOJIX0/a,

BbIpa0aTHIBATh
CTpATETHIO ACHCTBUI

TIK-1 Crocoben
NPUMCHSTh
METOJIOJIOTHH
pa3paboTKu u
yIpaBJICHUsI
KOJIJIEKTUBHBIMH
[TpodeccronanbHbIe | MPOCKTaAMU
KOMIIETEHIIUH pa3paboTKu
POrpaMMHOTO
obecrneueHus U
HOPMAaTHUBHO-
TEXHUYECKYIO
JIOKyMEHTAITUIO B
JTOM 00IaCTH

I1IK-1.Y.1 ymeeT 060CHOBBIBATH BHIOOP METO/IOB
HNPOEKTUPOBAHMSI U IPOTOKOJIOB B3aUMOJIEHCTBUS
KOMITOHEHTOB IIPOrPaAMMHBIX CUCTEM

[IK-3 Cnocobnocts | I1K-3.3.1 3HaeT crmocoObl MPOEKTHPOBAHUS
BJIAJICTh METOAAMHU M | MHTEJUICKTYaJIbHBIX MPOTPAMMHBIX CHCTEM,

crocobamu CO3IaHUS APXUTEKTYPHI IPOrPAMMHOTO MPOEKTa
[Ipodeccnonanvubie A P YPBITPOTP P ’
KOMITETEHIIHI MPOEKTUPOBAHUS TEXHOJIOTHH U CPEJCTBA pa3paboTKu
MHTEJUICKTYaJbHBIX | MPOTPAMMHOTO OOECTICYCHU S, BKIIIOYAsi CUCTEMBI
MPOrpaMMHBIX YOPaBICHUSI HCXOIHBIM KOZOM

CHCTEM, BKJIFOYAsI [1K-3.B.1 Bnaseer MeTogaMu MPOESKTUPOBAHUS




METO/IBI VHTEIJICKTYyJIbHBIX POTPAMMHBIX CUCTEM
B3aMMOJICHCTBHUSA
MIPOTrpaMMHOMN
CHCTEMBI CO CBOUM
OKPYKEHUEM

2. Mecro pucuuruinHsl B ctpykrype Ol
JucuunnuHa MokeT 0a3UpoBaThCsA Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00Y4arOIIUMUCS
IIpU OCBOCHHUHU MIPOrpaMMBbl OakajgaBpHara.
3HaHMA, TONy4YEHHBbIE NPU H3YyYCHUH MaTepuaja JAaHHOW AWCLUIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAYeHUE, TaK U HMCIOJb3YIOTCS MPH MPOXOKACHUU MPAKTUK U JUIIIOMHOM
MIPOEKTHUPOBAHUM.

3. OOBeM H TPYAOEMKOCTh TUCIIUTUIAHBI
Janubie 00 oOmieM o0beMe TUCHUIUIMHBI, TPYJOEMKOCTH OTICIBHBIX BHIOB Y4eOHOMH
paboThI MO TUCIMIUTMHE (M pacTpeelICHHEe 3TOH TPYJAOSEMKOCTH 110 CEMECTpam) Mpe/ICTaBICHbI B
Tabmue 2.

Tabmmma 2 — O6beM U TPYAOEMKOCTh AUCIIUILTHHEI

N TpyIoeMKOCTB IO cEMeCTpaM
Bun yue6HOit paboThI Bcero Py NoD No3 P
1 2 3 4
Oobwan mpyooemKocmb OuCyUNnIUHbLL, 9/ 324 6/216 3/108
3E/ (dac)
H3 nux uacoe npakmuueckoii n0020moeKu 51 34 17
Aydumopuvie 3anamus, BCETo 4ac. 85 68 17
B TOM YHCIIE:
nekimu (JI), (gac) 17 17
npakTuaeckue/cemunapckue 3ausatus  (113),
17 17
(1ac)
sabopartopHbie paboTsl (JIP), (dac) 34 34
KypcoBoii mpoekT (pabora) (KII, KP), (gac) 17 17
9K3aMeH, (Jac) 36 36
Camocmosmensvnas paboma, Bcero (4ac) 203 112 91
Buo npomesrcymounoii ammecmayuu: 3auer,
mudd. 3adger, sk3ameH (3auer, Hudd. 3au, OK3., JK3.
DK3.%%)

I’ o
[Ipumedanue:  kaHAUAATCKHUI SK3aMEH

4. CopeprxaHue JUCITUTUTHHBI
4.1. PacnpenencHue TPYAOESMKOCTH JTUCIUTUTAHBI IO pa3JieyiaM U BUIaM 3aHATHH.
Paznensl, TeMbl TUCIUTUIMHBL U UX TPYJAOEMKOCTh TIPUBEICHBI B TAOHIIE 3.

Ta6jmua 3— Pa3,I[eJ'II>I, TEMbI JUCHUIINHBI, UX TPYAOCMKOCTb

Pa3zmernsl, TeMBI JUCIUTUTIHEL Jleiman | 113 (C3)| - JIP K CPC
’ (dac) (gac) (dac) (dac) (gac)
Cewmectp 2
Pasmen 1. ['eHepaTuBHOE MOJAENUpPOBAaHHE: KIIOUYCBBIG 2 10

paznuuus MEXIY TeHEepPaTUBHBIMU 5|
HI/ICKpI/IMI/IHaTI/IBHbIMI/I MOACIAMH, OCHOBHBIC CBOﬁCTBa
TCHEPATHUBHBIX MOJIeNIeii; OCHOBHBIC IOHSATHS TEOPUH
BEPOSATHOCTEH, JIe)Kallue B OCHOBE TE€HEPATHBHBIX
MoJieNieil;  pasNHuYHBle  CeMEWCTBAa  T€HEpPATHBHBIX
MOJICIICH.




Paznen 2. BapuannoHHble aBTOKOJUPOBIIUKH: MOJETb
u IIPUHIIUIIBI paboThl BapHaIMOHHOTO
aBTOKOJMPOBIIHMKA; TNpuMmep peannzauun B Keras;
TeHeparys n300paxeHuit BapUalIOHHBIM
aBTOKO/IMPOBIIUKOM, apupMeTrKa CKPBITOTO
MIPOCTPAHCTBA.

10

Paznen 3. I'eneparuBHO-cocTszarenbhbie cetu (GAN);
MOJIeNb, MPUHIMITEL paboThl U 00yuenne GAN; Mozaens
riy6okoit ceepTounoit GAN — DCGAN, peanuzaius ©
momomplo  Keras w  reHepauusi  HM300pakeHHI,
npobnembl 00yuennss DCGAN;  monens Wasserstein
GAN (WGAN), ¢yukuus mnortepb Baccepmireiina,
orpanuueHue JIummmuna M ero peanusanusi, peLieHue
npobnem obOydeHuss DCGAN c mnomompio WGAN;
yiyduieHne  apXuTekTypel WGAN ¢ noMmoImibio
¢GyHKIMU TOoTeph co mTpadoM 3a IpaJueHT — MOJEINH
WGAN-GP, o0yuenne u aHajIu3 MOJENHN, PeaTH3aIis C
noMolsio Keras u reneparus u300paxeHU; yCIOBHBIE
IeHEPAaTUBHO-COCTA3aTeNbHbBIE  CETH,  apXUTEKTypa
CGAN, oOydeHrne W aHaTU3 MOJENH, peau3anus ¢
nomomiblo Keras u reHepanms n300paxeHui.

20

Pazmen 4. Monmenn HOPMaJdM3yIOIMUX  IOTOKOB]
HOPMAJIM3YIOIIME TOTOKH, 3aMEeHa IEePEMEHHBIX,
ompeneIuTeNb sikoOHnaHa, ypaBHEHUE 3aMEHB]
nepeMeHHbIX; Mojenb RealNVP, ciou cBsizm, mpumep
peammzammu  Monenu RealNVP B Keras, oOyuenwe,
TeHepalysi M300pKEHUS U aHAJIN3; aTbTCPHATHBHBIC
Moienu HopManmzyonmwx morokos: GLOW u FFJORD,

16

Paznen 5. I'myOokme Monenn Ha OCHOBE SHEPTUU
(Energy-Based Model — EBM): ¢yHKIHsA OlCHKH
SHEpPTUH; BHIOOpKA  HAOMIONEHHH C  TOMOIIBIO
IUHAMHUKU JlamxeBeHa; o0y4eHue EBM d
KOHTPACTUBHOM nuBeprexHiueit; ananus mojaenu EBM.
Peamuzammmas ¢ momompio  Keras/Tensorflow  u
reHepanus n300pakeHUH

16

Pasmen 6. I'myOokue moxenu nuddysuu: Mojaens U
OCHOBHBIC TIPHHIMIBI PabOTHI; TIpoIecCc IPSIMOH
muddysnn; TPIOK ¢ HepernapaMeTpu3aniei; pekuMbl
muddysun; mporecc oOpaTHOW TUPPY3UH; MOJETH
ynanenuss myma U-Net; oOydenune anddy3noHHOH
monenw; Breibopka w3 nuddysnoHHON  MOmENH
yoaleHus IIyMmMa; aHalu3 Mozenu. Peanmuzamus o
TIOMOIIIBIO Keras/Tensorflow u reHepanus
H300paKeHUH.

20

Paznen 7. TI'nmyOokue wmojaenu  TpaHCHOPMEpPOB!
BHYTpEHHEe BHUMaHue, 0000IIeHHOe BHYTPEHHEE
BHHUMAaHHE, MHOIOTOJIOBO€ BHUMAaHHUE, apXUTEKTypa
IIOJTHOTO TpaHchopmepa KaK KoMOuHauus
KOAMPOBIIMKA/IEKOJUPOBIINKA W TPHUHLIHUIBI PabOThI;
APXUTEKTYPHI KOJHMPOBIINKA, JIEKOTUPOBIIUKA,
oOyueHne; TO3UMIHOHHOE KoaupoBaHue. Co3naHue U
peammzamms  moxenu GPT  (Generative Pretrained
Transformer) ¢ nomomipto Keras/Tensorflow, o0y4yenue
MOJENM M €€ aHalu3, 3ajadya TIeHepaluu TeKcTa,
Monenu TpanchopmepoB/ si3bikoBbIe Mozenu: TS, GPT-
3 u GPT-4, ChatGPT, DeepSeck, Grok-3.

20

HUroro B cemectpe:

17

17

34

112




Cemectp 3

Brinonxnenne KkypcoBoi paboThl 17
Hroro B cemectpe: 17 91
Uroro 17 17 34 17 203

[IpakTHyeckas TOATOTOBKA 3aKJIIOYAE€TCS B  HEMOCPEACTBEHHOM  BBIMOJIHEHUU
o0yJaromuMHCs  ONpPEACICHHBIX  TPYAOBBIX  (YHKIMH,  CBS3aHHBIX C  Oyaymei
npogeccroHaNbHOMN AesTeIbHOCTHIO.

4.2. ConepxaHue pa3JeiaoB U TEM JEKIIMOHHBIX 3aHITHM.
Coneprxanne pa3/IeloB U TeM JEKIIMOHHBIX 3aHATHI MPHUBEICHO B Ta0mwuie 4.

Tabnmma 4 — CoxepxaHue pa3aesioB U TEM JICKITMOHHOTO IHKJIA

Howmep pasnena HasBaHne u conepxkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHN

1. Paznen 1. 'eneparnBHOE MOZENUPOBAHHUE: KIIIOUEBBIE PA3INUMS MEXKY|
TEeHEpaTUBHBIMH U JUCKPUMHHATUBHBIMM  MOJIEISIMM; OCHOBHBIE
CBOMCTBa TEHEPAaTUBHBIX MOJEJEH; OCHOBHBIE TIOHSATUS TEOpPUU
BEPOSATHOCTEH, JIeXkKalllie B OCHOBE T€HEPATUBHBIX MOJIETIEH; pa3IndHbIe
ceMeCTBa I'eHepaTUBHBIX MOJIeNeH.

2. Pazgen 2. BapuanrioHHbIE aBTOKOJWPOBIIMKH: MOJAENb W MPUHIUIIBI
paboThl BapHAIMOHHOTO aBTOKOJUPOBIIWKA, MPUMEpP pealn3alud B
Keras; reneparusi n300paXeHH BapHAIMOHHBIM aBTOKOAMPOBIIUKOM,
apudmMeTrKa CKpBITOTO MPOCTPAHCTBA.

3. Paznen 3. TeneparuBHO-coctsaszarenbHble ceTd (GAN): Mozenb,
npuHOUTIEL paboTel 1 oO0yduenne GAN; Monmensb TTyOOKOH CBEpTOYHOM
GAN — DCGAN, peanuzamust ¢ mnomompblo Keras u reHepanus
n3o0paxenuit, mnpobiemer o0yuenuss DCGAN; apXUTEKTYpa
Wasserstein - GAN (WGAN), ¢yakuus mnoteppr Baccepmreiina,
orpaHnyeHre Jlummuma u ero peanusanys, pemeHue mnpobieM
obyuennst DCGAN c momompio WGAN; yrmydiieHne apXuTeKTyphl
WGAN ¢ nomomsio (pyHKIHH TOTEPh €O INTpadoM 3a TpamueHT —
monenb WGAN-GP, oOydueHme W aHainM3 MOJENH, peaau3amus c
nomMouibio Keras u renepanus n3o0paxxeHUil; yCIOBHbIE TeHEPaTUBHOA
cocTs3arenbHble cetd, apxurekrypa CGAN, oOyueHue W aHaIu3
MOJIeTIH, peanu3alus ¢ momolpio Keras 1 reHepaiusi n300pakeHui.

4. Paznen 4. Mopenun HOpManM3yIOLIIMX MOTOKOB: HOPMAJIH3YIOIINE
MOTOKW; ypaBHEHHE 3aMEHBI MEPEMEHHBIX; OMpPECIUTENb SKOOMaHa,
WrpaeT >XU3HEHHO BaXXHYIO pOJIb B BBIUMCICHWH SBHas (QyHKIuUS
MJIOTHOCTH, CIIOW CBSI3W; OOpaTHMasi HEWpOHHas CEeTh, apXUTEKTypa |
MPHUHIUIEL paboThl; Mojens RealNVP, ananus m oOydeHue; MojeiH
pacmupenusmMu Monieii ReaNVP: GLOW u FFJORD. Peanuzanus ¢
nomouibio Keras/Tensorflow u reneparust n3oopakeHuit/

5. Paznen 5. ['myGokue mMonenu Ha ocHoBe dHepruu (Energy-Based Model
— EBM): QyHKIMSI OLIEHKH 3HEpTHH; BEIOOpPKA HAOMIOACHUH ¢ TOMOLIBIO
muHamukn  JlamkeBena; oOydenme EBM ¢ kKOHTpacTHBHOW
JMBeprexiueit; ananus moaenu EBM.

Peaym3zarus ¢ momorbto Keras/Tensorflow u reHepanus n3o0paxeHui

6. Paznen 6. I'myGokume momenu auddysuu: apXuTeKTypa U OCHOBHBIC
NPUHOUIE  paboOTHI, mpomecc mpsaMod  muddy3uu; TPIOK
nepernapaMeTpusanueli; pexumsl  audQys3uu; mporecc oOpaTHOH
maddy3un; Monens ynanenns myma U-Net; oOyuerne muddy3noHHOH
MOJeNH; BbIOOpKa 13 MU Py3MOHHOW MOAETH yNAJIeHUs! [IyMa; aHaJu3




mozenu. Peammzamma ¢ momompto Keras/Tensorflow u renepauus
H300paKeHUH.

Paznen 7. I'myOokue moxpenu TpanchopMepoB: BHYTpEHHEE BHUMAaHUE,

0000ImeHHOe BHYTpEHHEe BHHMAaHHE, MHOTOTOJIOBOC BHIMAHHE,
apXUTEKTypa MIOJTHOTO TpaHcgopmepa Kak KoMOMHaLus
KOIMPOBIINKA/IEKOUPOBINIKA ¥ TIPHHIMIEI pabOTHl; apXHUTEKTYpHI
KOJWPOBIINKA, JIEKOTUPOBILIUKA, o0OyueHue; MO3UIIMOHHOE

konupoBanue. Cozganue W peanuzamms Mmogenu GPT (Generative
Pretrained Transformer) ¢ mnomompto Keras/Tensorflow, o0ydeHue
MOJEIH U  ec 3ajada TekcTa. Mopen#

aHasms,

TeHepanuu
tpancopmepoB: TS5, GPT-3 u GPT-4, ChatGPT, DeepSeek, Grok-3.

4.3. Tlpaktuueckue (CEMUHAPCKUE) 3aHATHL
TeMbl IpaKTHYECKHUX 3aHATUI U UX TPYTOEMKOCTb IPUBEACHBI B Ta0bnHIe 5.

Tabauua 5 — [IpakTuyeckue 3aHITUS U UX TPYAOEMKOCTh

N3 aux Ne
No . Popme! TpynoeMKOCTh, |IPaKTUYECKOH |pa3zaena
i Tembl MPaKTHUECKUX 3aHATHIA TMPaKTHYECKHX (aac) HIOATOTOBKH, | Tcwyn
SaHATHI (dac) JIMHBI
Cemectp 2
1. | T'enepaTtuBHOE [IpakTuka 2 2 2
MOJIETIMPOBAaHUE Ha OCHOBE
Mozenen BApPUALIMOHHBIX
ABTOKOJIMPOBIIMKOB.
2. | 'enepaTuBHOE [IpakTuka 4 4 3
MOJIETIMPOBAaHUE Ha OCHOBE
Mozenen TeHEepaTUBHO-
COCTA3aTEIbHBIX CETEH.
3. | 'enepaTtuBHOE IIpakTuka 2 2 4
MOJIETIMPOBAaHUE Ha OCHOBE
MOJIEIH HOPMAaJIU3YIOIUX
IIOTOKOB.
4. | I'enepaTuBHOE [IpakTuka 2 2 5
MOJIETIMPOBAaHUE Ha OCHOBE
rIyOOKHX MOJENeld Ha OCHOBE
9HEPrHUH.
5. | 'enepatuBHOE [IpakTuka 3 3 6
MOJETIMPOBAaHUE HAa OCHOBE
TITyOOKUX MoJieJIel
maddyzun.
6. | I'enepatuBHOE [IpakTuka 4 4 7
MOJIETIMPOBAaHUE Ha OCHOBE
rITy0OKHX Mozenen
TpaHcOpPMEPOB.
Bceero 17 17
4.4. JlabGopaTopHble 3aHITHS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYILOEMKOCTb IIPUBECHBI B Ta0nuLE 6.
Tabnuna 6 — JlabopaTopHbIe 3aHATHS U UX TPYAOEMKOCTb
| Ne | HawnmMenoBanue 1ab0paTOpPHBIX paboT | TpynoeMKOCTBb, | N3 Hux | Ne |




n/n (gac) MPAaKTHYECKOH | pa3zaena
MOJTOTOBKH, | JTWCIUII
(gac) JIMHBI
Cemectp 2
1. | 'enepaTuBHOE MOJEIMPOBAHUE HAa OCHOBE 4 2 2
MoJiesiell BApUALIMOHHBIX aBTOKOMPOBIIUKOB.
2. | 'enepaTuBHOE MOJETUPOBAHHE HA OCHOBE 8 4 3
Mojenei TeHEPaTUBHO-COCTS3aTENbHBIX
ceTell.
3. | I'enepatuBHOE MOJEIMPOBAHHE HAa OCHOBE 4 2 4
MOJIEJIM HOPMAJIM3YIOIIUX TOTOKOB.
4. | 'eHepaTuBHOE MOJETUPOBAHUE HAa OCHOBE 4 2 5
ri1y0OKHMX MOJieIel Ha OCHOBE SHEPIHH.
5. | 'enepatuBHOE MOJEIMPOBAHHE Ha OCHOBE 6 3 6
ry0okux Mojener auddysun.
6. | 'enepaTuBHOE MOJEIMPOBAHHE HAa OCHOBE 8 4 7
rIyOOKHX Mozieniel TpaHC(hOpMEPOB.
Bceero 34 17 34

4.5. KypcoBoe npoekTHpOoBaHUE/ BHIMOJIHEHUE KYPCOBOW pabOThHI
Lenp xypcoBoil paboThl: 3aKpeIUIeHHE HABBIKOB I'€HEPATUBHOI'O TIIyOOKOro OOy4YeHHs
KaK COBPEMEHHOW METOJOJIOTUH WHTEIUIEKTYallbHOTO aHajdm3a W OOpabOTKM [aHHBIX B
MPOrpaMMHOM HHXKEHEPUH, U €ro MPUMEHEHHUS B pa3paboTKe MPpOrpaMMHO-aJITOPUTMUIECKOTO U
MaTeMaTHYECKOro  oOecTedeHnuss B Iporecce
MPOTPAMMHBIX CHCTEM JIJIsl IOBBIMICHHS KaueCTBa CHCTEMHOTO aHAJIN3a JAHHBIX B COBPEMEHHBIX
MHPOPMALIMOHHBIX TEXHOJIOTHIX M TEXHOJOTHIX HCKYCCTBEHHOTO MHTEIIICKTA.

YacoB npakTHYECKOi moaAroToBku: 17

[IpumepHBIe TeMBI 3a1JaHUI Ha KypcOBYIO paboTy npuseaeHsl B pazaene 10 PITI.

4.6. CamocrosiTenpHas padoTa 00yJaronmuxcs

IIPOCKTUPOBAHUSA

Bunpsl camocTosiTenbHOM paboThl U €€ TPYI0EMKOCTb IPUBEACHBI B TabnuLe 7.

Tabnuna 7 — Bunbl caMoCTOSITENbHOM paOOTHI U €€ TPYJI0EMKOCTh

HHTCIJICKTYAaJIbHBIX

Bun camocrositensHON paboThI BICIZI;O’ CemecTp 2, yac CemecTp 3, uac
1 2 3 4
W3ydenne TeopeTnueckoro Marepuana 40 40
muciumausl (TO)
Kypcosoe npoekruposanue (KII, KP) 91 91
PacuerHo-rpaduueckue 3amxanus (PI3)
Brimonnenne pedepara (P)
IToaroToBka K TeKyIieMy KOHTPOJIIO 40 40
ycneBaemoctu (TKY)
Jomamnee 3apanue (13)
KonTponbasie pabotel 3a04ankoB (KP3)
IToaroroBka K MpOMEXyTOUHOU 32 32
arrecrauuu (I1A)
Bceero: | 203 112 91




5. Ilepeuens y4eOHO-METOINYECKOTO 0OECIIEUEeHNS
JUISL CAMOCTOSITENIEHOM paboThl 00ydaroUIuXCs MO JUCIUIITNHE (MOJIYIIIO)
Y4eOHO-MeTOIMYECKHE MaTepuaibl JJisi CAMOCTOSITENIbHON PabOThl OOy4aroNIMXCsl YKa3aHbl B
n.a. 7-11.

6. IlepeueHp MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3IaHUI
[lepedyeHp MeYaTHBIX U AJIEKTPOHHBIX yUeOHBIX H3IaHUK PUBEICH B Ta0IUIE 8.
Tabnuna 8— IlepeueHp NMevaTHbIX U 3JIEKTPOHHBIX YICOHBIX H3AaHHN

Konruectso
9K3EMILISPOB B
Uﬁﬂg p/e c bubnuorpaduieckas ccbuika OUOTHOTEKE
P (KpOMe DJIeKTPOHHBIX
9K3EMILISIPOB)

https://e.lanbook.com/book/426809 | TTunsait A. U., Anamuesud JI. OcHOBBI
METO/I0B UCKYCCTBEHHOI'O UHTEJIEKTA. —
MocKOBCKUH TOCYAapCTBEHHBIN
CTPOUTENBHBIN yHUBEpcUTET, 2023

https://e.lanbook.com/book/448697 | BamanoB A.H. VckycCTBeHHBII
uHTeUIeKT. [loHnManme, mpuMeHeHne
TIEPCIICKTUBBI: YUCOHUK JIJIS BY30B,
WznarensctBo "Jlans", 2025

https://e.lanbook.com/book/450836 | Axroxuna [O. A., Tarapuukosa T.
MCTOHLI 1 aJITOPUTMbI HCKYCCTBCHHOI'O
HHTEJUIEKTA: YUeOHUK IJIA BY30B,
WznmarenscTBo "Jlaws", 2025

https://e.lanbook.com/book/315488 | TIlomne ®. ['mybokoe oOyuenue ¢ R u
Keras
N3narensctBo "JIMK Ilpecc”, 2023

7. IlepedeHb 21EKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHHUKALIMOHHON ceTH «VHTepHeT»
Ilepeuenn JIEKTPOHHBIX 00pazoBaTeIbHbIX pecypcos UH(POPMALMOHHO-
TEIEKOMMYHHUKAIIMOHHON ceTn «lHTepHeT», HEOOXOAMMBIX Ui OCBOCHMS JUCLMIUIMHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedeHp SIIEKTPOHHBIX OOpa30BATEIBHBIX PECYpCOB HH(MOPMAIIMOHHO-
TEJICKOMMYHHKAIIMOHHOM ceTn «HTepHET»

URL aapec HaumenoBanue
https://anaconda.cloud/support- | Jlokymenramus mmo cpeae paspadotku Anaconda, ee
center/product-documentation KOMITOHEHTaM B HHCTPYMEHTaM
https://www.anaconda.com/open- | CoBpeMeHHBIE TTaKeThl, ONOTMOTEKN U HHCTPYMEHTHI
source pa3paboTKU CUCTEM MaIIMHHOTO 00yueHus B Python
https://keras.io/ [Taker pa3paboTku HelipoceTeBbIX Mojenel Keras.
https://www.tensorflow.org/ [Taker pa3paboTku HelipoceTeBbIX Mojienel Tesorflow.
https:// scikit-learn.org/stable/ JloKkyMeHTaIus 1o MaKeTy MalmHHOTO 00y4yenus B Python

scikit-learn
https://numpy.org/ JlokyMeHTanus o nakery Beraucienuit B Python NumPy
https://pandas.pydata.org/ JlokyMeHTanus 1o makety paboTsl ¢ JaHHBIMU B Python

Pandas




8. IlepeueHb HHPOPMAIIMOHHBIX TEXHOIOTHI
8.1. Ilepedenr MPOrpaMMHOTO OOECHEUCHHs, HCIIOIB3YeMOTO TPH OCYIIECTBICHUN
00pa3oBaTEeIBHOTO MPOIECcCa MO AUCIUTLINHE.
[lepedens MCTIONB3YEMOTO MTPOrpaMMHOTO oOecTiedeHns pecTaBieH B Tadmure 10.

Ta6numa 10— [TepedyeHp nporpaMMHOT0 00€CIICUCHHUS

Ne i/t HaumenoBanue

CBoboaHo pacnpoctpansemoe [10:

- MHTEpIPETaTOop sA3bIKa nporpammuposanus Python 3.%;

- cpena pa3pabotku Anaconda ¢ COOTBETCTBYIOIIMME HHCTpyMeHTamu (Spyder,
Jupyter Notebook) u makeramu MammHHOTO 00y4YeHUs, 00PaOOTKHU ¥ BU3YyaTU3aIiH
JIaHHBIX.

https://www.anaconda.com/products/distribution

8.2. [epeueHp HH(POPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3YEMBIX npu
OCYIIECTBICHUN 00pa30BaTEIbLHOTO MPOIEcca MO AUCIHUIITNHE

[lepedyeHb HCHOMB3yeMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabmume 11.

Tabmuna 11— IepeueHp nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne o/ HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TexHHUECKas 6a3a
CocrtaB MaTepHabHO-TEXHUYECKOW  0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHHSA
0o0pa3oBaTeLHOTO MpoIecca M0 JUCIUTUIHHE, IPECTaBlicH B Tabuie12.

Tabnuma 12 — CoctaB MaTepuaabHO-TCXHUYCCKOH 0a3bl

Ne HanmenoBanue cocTaBHON 9acTH Howmep aynutopun
/i MaTepHaJIbHO-TEXHUYECKON 0a3bl (pr HEOOXOIUMOCTH)

b.M. 23-08, 23-09, 23-
2 | CnenunanusupoBanHas jJadoparopus «Ha3sanue» 10

10. OueHouHble cpeaCcTBa AJIS MPOBEJECHUS IPOMEXKYTOUHOM aTTecTaluu
10.1. CoctaB OLEHOYHBIX CPEACTBIUISI TPOBENEHUS MPOMEXKYTOUHON aTTecTaluu
00yJaromuxcs Mo AUCHHUIDINHE TPUBeIeH B Tadmuie 13.
Tabmuna 13 — CocTaB OLICHOYHBIX CPEACTB I MPOBEACHHSI MPOMEXKYTOUYHOM aTTecTallu

Bupx npomMexXyTO4YHON aTTecTalnuu [IepeyeHb OLICHOYHBIX CPEJICTB
DK3aMeH Croucok BOIPOCOB K dK3aMEHY;
TecTsl.
Brimonnenne KypcoBoii paboTbl DKcrepTHas OLEHKa Ha OCHOBE TpeOOBaHHU K
COAEPKAHUIO KYpCOBOM paboTsI o
JUCLUILIMHE.

10.2. B kauecTBe KpUTEpUEB OLEHKU YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHMS)
KOMIETEHIIMH 00yJyarolUMuUCs NpUMEHseTcsl S-OanibHas IIKanda OLEHKH cHOpMUPOBAHHOCTHU
KOMIIETEHIIU), KOTOpas npuBeseHa B Tabuune 14. B Tedenne cemecTtpa MOXKET MCIOIb30BATHCS
100-6annpHast  mKala  MOJYJIbHO-PEUTHHTOBOM  CHCTEMBl ~ YHUBEpPCHTETa,  IpaBWIIa




HCITI0JIb30BaAHUA KOTOpOﬁ, YCTAHOBJICHbBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM 4AKTOM

I'VAIL

Tabmuna 14 -Kputepuu olieHKH YpoBHsI cQOPMHUPOBAHHOCTH KOMITETEHITHIA

OrleHKa KOMITETEHITUHI

5-OayuTbHAs IIKaIa

XapakTteprcTrka c(hOpMHUPOBAHHBIX KOMITETCHITUIA

«OTJIMYHO»
<Ga4YTCHO»

— oOyvatonuiicss TIIyOOKO W BCECTOPOHHE YCBOWJI MPOTPaMMHBIN
MaTepual;

— YBEPEHHO, JIOTUYHO, MTOCIEA0BATEIBHO U TPAMOTHO €T0 U3JIaraer;

— OMMpasCh Ha 3HAHHWA OCHOBHOM M JOMOJHUTENHHOW JHUTEpaTypHl,
TECHO MPUBS3bIBAET YCBOEHHBIE HayYHbIE TIOJIOKEHUS C TPAKTHUECKOM
JIeATEeTbHOCTBIO HAIIPaBICHUS;

— yMeno 000CHOBBIBACT M apTYMEHTHUPYET BBIJIBUTACMbIC UM UJICH;

— JIeJIacT BBIBOJIBI M 0000IICHUS;

— cBOOOJIHO BJIAJICET CUCTEMOMW CHCIIMATU3NPOBAHHBIX TIOHSATHH.

«XOpOIIO»
<«GavTEHO

— 00y4aroUuiicss TBEpJO YCBOMII NPOrpaMMHBIN MaTepHal, IpaMOTHO U
MO CYyWIECTBY H3JIaraeT €ero, ONUpasCh HA 3HAHUS OCHOBHOM
JUTEPATYPHL;

— HE JIOMYCKAaeT CYLIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHHUS C MPAKTUUYECKOH JAESTEIbHOCTHIO
HarpaBJICHUs;

— apryMEHTHUPYET Hay4HbIE ITOJ0KCHHUS;

— JIeJTaeT BBIBOJIBI M 000OIICHNS;

— BJIaJICET CUCTEMOI CllelIMaIu3UPOBAHHBIX TOHATHUIA.

«yIOBJIETBOPUTEIILHO)
<«GavTEHOY

— 00y4JaroUIHiACsl YCBOWJI TOJBKO OCHOBHOW MPOTPAMMHBIA MaTepHal,
[0 CYIIECTBY M3JAraeT €ro, ONMUpasCh HA 3HAHMS TOJBKO OCHOBHOM
JIUTEPaTYpPhI;

— JIOIYCKAaeT HeCYIIECTBEHHbIE OMIMOKH U HETOYHOCTH;

— UCHBITBIBAET 3aTPYAHEHUS B IPAKTUYECKOM IIPUMEHEHUHU 3HAHWU
HaIpaBJICHUS;

— cnabo apryMeHTHPYeT HaydHbIE TIOJI0KEHUS;

— 3aTpyaHsETCS B (JOPMYIMPOBAHUN BBIBOJIOB H 000OIICHHIA;

— YaCTUYHO BIAJECET CHCTEMOMN CIIEIINATU3UPOBAHHBIX OHSITHIA.

«HEYIOBJICTBOPUTEIILHO»
«HE 3aYTCHO»

— OOydJarouuiicss HE YCBOWJI 3HAYUTEIHHOH YacTH MPOTPaMMHOTO
MaTepuana;

— JIONyCKaeT  CYIIECTBEHHblE  OIIMOKM W HETOYHOCTH  HpHU
paccMOTpeHUH Mpo0OJieM B KOHKPETHOM HaIpaBlICHUH;

— UCHBITHIBAET TPYAHOCTH B IPAKTUYECKOM IIPUMEHEHUH 3HAHMUIL;

— HE MOXET apryMEHTHPOBATh HAyYHbIE MOJIOKEHUS;

— He GOPMYITMPYET BBIBOJIOB M 00OOIICHHUH.

10.3. TunoBble KOHTPOJIbHBIE 33JJaHUS WU UHBIE MAaTEPHAIIbI.
Bompocsr (3agaun) amnst 3x3aMeHa npejcTaBieHbl B Tabmuie 15.

Tabmuna 15 — Bonpocsl (3a1aun) y1st SK3aMeHa

Ne m/mt [Iepeuens BonpocoB (3aaa4) A7 3K3aMeHa Kon

WHAMKATOpa

1. I'enepatuBHOE MonenupoBanue. KitodeBbie pa3nudusi MEKIY YK-1.3.1,

T€HEPATHUBHBIMY M TUCKPUMHHATHBHBIMH MOJEISIMU [IK-3.B.1

2. OcHOBHBIE CBOWCTBA T€HEPATUBHBIX MOJIETICH. YK-1.3.1,

[IK-3.B.1

3. bazoBbie nmpuHIHKITEI TeHEpaTUBHOTO MoAenupoBanus. Knaccudukamus | YK-1.3.1,

TEHEPATUBHBIX MOJEIIEH. [IK-3.B.1

4. OCHOBHBI€ MOHSTHS TEOPUU BEPOATHOCTEH, JIeXKaIlIe B OCHOBE YK-1.3.1,

TEHEPATUBHBIX MOJIEIIEH. [IK-3.B.1

5. Mogenb v MPUHILIUIBL paOOTHI BAPHAIIMOHHOTO aBTOKOAUPOBIIUKA. VK-1.3.1,

[IK-3.B.1




6. Peanuzanus BapuanmoHHOro aBTOKOAMpoBIIKKa B Keras, o0y4yenue u YK-1.3.1,
reHepanus n300pakeHuil BApHAMOHHBIM aBTOKOIUPOBIIUKOM. [IK-3.B.1
IIK-3.3.1
[K-1.Y¥.1
7. ApudmMeTrka CKppITOTO IPOCTPAHCTBA BAPHALIMOHHOTO YK-1.3.1,
ABTOKOAMPOBIIHUKA. [TIK-3.B.1
8. I'enepatuBHO-cocTszarenbhble cetu (GAN). Moaenb, TpUHLIUIIBL YK-1.3.1,
pabotel u 00ydennss GAN. ApXHUTEKTypbI TeHepaTopa u [IK-3.B.1
JUCKPUMUHATOPA.
9. Peamm3zarust riry6oxoii cBeprounoit GAN (DCGAN) ¢ momombto YK-1.3.1,
Keras, o0y4enune u reHepanus n300pakeHUi. [IK-3.B.1
[IK-3.3.1
[K-1.Y¥.1
10. | [Ipo6nemsl u pexkomennamu no o0ydernto DCGAN. YK-1.3.1,
[IK-3.B.1
11. | Monemns Wasserstein GAN (WGAN). ®ynakuus noreps Baccepmreitna, | YK-1.3.1,
orpanuucHue Jlnmmmuna. [IK-3.B.1
12. | ®yskuus noteps co mrpadom 3a rpaaueHT. WGAN-GP, ee peammzamus | YK-1.3.1,
B Keras, o0yuenue n aHams. [IK-3.B.1
[IK-3.3.1
[K-1.Y¥.1
13. | YcnoBHble renepatuBHo-coctsazaTenbuble cetTd CGAN. Mogens CGAN, | YK-1.3.1,
o0OyueHue 1 aHaJIu3 MOJICIH. I1K-3.B.1
14. | Peammzarmua CGAN c nomomipio Keras u renepanus n3o0paxxeHHi. VK-1.3.1,
[1K-3.B.1
I1K-3.3.1
IK-1.V.1
15. | Moaenu HopMaIU3yIOMIUX MOTOKOB: HOPMAaJIM3YIOIIKUE MOTOKH, 3aMeHa | YK-1.3.1,
MEPEMEHHBIX, ONPEIeUTENb IKOOMaHa, ypaBHEHNE 3aMEHBI IIK-3.B.1
MEPEMEHHBIX.
16. | Mogaenb RealNVP, ciou cBsizu, npumep peanuzanuu mojenu RealNVP | YK-1.3.1,
B Keras, o0ydenue, reHepanys n300pakeHUsl U aHaIu3. IIK-3.B.1
[IK-3.3.1
NK-1.V¥.1
17. | AnpTepHaTUBHbBIE MOJEIN HOpMaIu3yomux notokoB: GLOW u YK-1.3.1,
FFJORD. [IK-3.B.1
18. | I'mybGokue moaenu Ha ocHoBe SHepruu (EBM). OdyHkimst onieHKH VK-1.3.1,
SHEPTUH; BHIOOPKA HAOIIOICHUH ¢ TOMOIIBIO THHAMUKH JIaH)KeBeHa; [IK-3.B.1
obydyenne EBM c KOHTpacTHBHOM AMBEPTEHIHEH.
19. | Peammzanms EBM ¢ momompto Keras/Tensorflow, o0y4yenne. renepamns | YK-1.3.1,
M300paKCHUN U aHAIU3. IIK-3.B.1
[IK-3.3.1
[K-1.v¥.1
20. | I'myGokue monenu nuddy3nun: Moenb 1 OCHOBHBIC MPUHLUIIEI paboTer;, | YK-1.3.1,
nporecc npsaMoint quddy3uu; TPIOK ¢ epenapamMmeTpu3alueil; pexKuMbl IIK-3.B.1
qddy3un; npouecc odbpataoit auddyszun
21. | Mogenp U-Net: apxuTekTypa, CHHyCOUIaJIbHOE MPECTABIEHUE, VK-1.3.1,
ResidualBlock, Ciiou DownBlock u UpBlock, o0yueHnue. I1K-3.B.1
22. | Peanuzanus U-Net ¢ momomipio Keras/Tensorflow, oby4denue. VYK-1.3.1,
reHepaius N300paKEHUHN 1 aHAJIH3. IIK-3.B.1
I1K-3.3.1

ITK-1.¥.1




23. | 'myGokue monenu TpanchopMepoB: BHyTPECHHEE BHIMAHHE, YK-1.3.1,
00001ICHHOE BHYTPECHHEE BHUMAHUE, MHOTOTOJIOBOC BHUMAHHUE; ITK-3.B.1
apXHUTEKTypa MOJHOT0 TpaHchopmepa kKak KOMOMHAIINS
KOJMPOBIIMKA/JEKOTUPOBIINKA M IPUHIIAITEI paOOTEHI.

24. | ApXUTEKTYphI KOAMPOBIINKA, JEKOANPOBIINKA TpaHCHOpMeEpa, YK-1.3.1,
00y4eHHE; TTO3UIIMOHHOE KOTUPOBAHUE. [TIK-3.B.1

25. | Peammzanms moxenu tpancgopmepa (GPT) ¢ momomsio YK-1.3.1,
Keras/Tensorflow, o0y4denune, reaepanusi TEKCTOBBIX JaHHBIX. [IK-3.B.1

MK-3.3.1
MK-1.V.1
26. | Mopgens Tpancdopmepa T5. YK-1.3.1,
[1K-3.B.1

27. | S3bikoBBIe MOAenu TpanchopmepoB GPT-3 u GPT-4 u cepsuc Chat YK-1.3.1,
GPT. [1K-3.B.1

28. | SI3wpIkoBas moxennb u cepBuc DeepSeek. YK-1.3.1,

[1K-3.B.1

29. | S3bikoBas monenb u cepuc Grok-3. VK-1.3.1,

I1K-3.B.1

Bompocsr (3agaun) ans 3adera / qudd. 3auera npeacraBieHsl B Tabmauie 16.
Tabmuna 16 — Bonpocsl (3amaun) muist 3aueta / nudd. 3adyera

Ne n/m [Tepeuens BompocoB (3aaa4) 1i1s 3aueta / nudd. 3aueta

Kon
WHAMKATOpa

VY4eOHbIM IUIaHOM HE NPETyCMOTPEHO

[lepeyeHnp TeM a1 KypcOBOrO NPOEKTHPOBAHMSA/BBIMOIHEHUSI KypcOBOH paboTh
npeacTaBieHbl B Tabmuie 17.
Tabauua 17 — IlepeueHsb TeM Ui KyYpCOBOIO MMPOSKTHUPOBAHUS/BBIIOIHEHUSI KYPCOBOM paboThI

Ne i/

[IpumepHBIi TIepedeHs TeM U1l KypCOBOTO MPOEKTUPOBAHMS/BBIIIOTHEHHS KyPCOBON
paboThI

1.

Pa3pabotath npuoxkeHue Ha OCHOBE HelipoceTeBol MoJienu TpaHchopmepa,
KOTOpO€ KJIacCU(UIMPYEeT KOMMEHTAPUH MOJIb30BaTENIEH B COLICETH U T€HEpUpPYET
111a0JIOHBI OTBETOB.

Pazpaborats npunoxeHne, KOTOpoe KiIacCupUIMPyeT KOMMEHTAPHU TIOIb30BaTENICH
B COLICETH Ha OCHOBE IMOpUIHOI HelipoceTeBOM MOJIENN U TeHEpUPYET LI1a0I0HbI
OTBETOB C TIOMOUIbIO MOJIENH TpaHchopmMepa.

Pazpabortats nmpuokeHne Ha OCHOBE HEHpOCEeTEeBOW MOJIeNn TpaHchopmepa,
KOTOpPOE BBITOJIHSACT CYMMapH3alUI0 HCXOTHON TEKCTOBOW HH()OPMAIIHH.

Pazpaborats npunoxxeHne Ha OCHOBE TOOOYyUEHHS TeHEPATUBHBIX NPEI00yIEeHHBIX
O0bIINX A3BIKOBBIX Moaenei (LLM), KoTopoe BBIOTHIET CyMMapH3aIlHIo
WUCXOJHOU TEKCTOBOM MH(OpMAIUH.

Cozmanne reHepaTUBHON S36IKOBOM MOJIEIH I TeHEPAINH TEKCTOB 3aJaHHOTO
CTHIIS.

Pazpabotats npunoxeHne renepani n300paKeHu 3aJaHHON TEMaTHUKH
(MeIMIMHCKNX, NHKEHEPHBIX U T.I1.) HA OCHOBE PA3JIMYHbIX T€HEPATUBHBIX MOJECH
(GAN, EBM, mozeneii HOpMaIu3YIOMIUX MOTOKOB, TU(y3nOHHBIX ceTei).

Pazpaborats npunoxeHne, KOTopoe OyIeT reHepUpPOBATh AHHOTALUH K UCXOIHBIM
n300paKCHHUSIM Ha OCHOBE ITyOOKHMX T€HEPAaTHBHBIX MOJEICH.

Pa3pabotka riry0OKHX reHepaTHBHBIX MOJETICH, KOTOPhIE MOTYT aBTOMAaTHIECKU
TeHepUPOBATh TEKCTYPHI AJisi ucnoab30Banus B 2D wnu 3D-auzaiine.

P3.3pa6OTKa FJ'Iy60KI/IX TCHCPATUBHBIX MoJieNel s ICHEpAlMH CUHTCTUYCCKUX




JaHHBIX.

o6yqa10m1/1x JAaTaCcC€TOB THUIlA MHOT'OMCPHBIX PAAOB JaHHBIX Ha IPUMEPE PCAJIBHBIX

10.

JaHHBIX.

Pa3paboTka riry0OKHX reHepaTUBHBIX MOJIEICH JUIS TeHepAIlU CHHTETHYICCKHX
00yJaronux JaTaceToB U300paKCHUH 3a]aHHON TEMAaTHKH Ha TIPUMEPE PEaTTbHBIX

11.

PEAIbHBIX TaHHBIX.

Pa3paboTka riry0OKHX reHepaTUBHBIX MOJIEICH JUIS TeHepAIlUi CHHTETHYICCKHX
00yJaronmx 1aTaceToB TEKCTOBBIX JJAHHBIX 33/IaHHON TEMATHUKH Ha IPUMEPE

12.

I/ICCJ'IC,I[OBaHI/IC IMOJAXO0J0B K CO3TAHNIO MHTCPAKTHUBHBIX TCHCPATUBHBIX CPCa I VR.

13.

MHTEPaKTHBHBIX T€HEPATUBHBIX cpenax st VR.

Pazpabotka riry0OKHX reHepaTHBHBIX MOJETICH ISl CO3JJaHNs TIEPCOHAXKEH B

14.

Pa3pabotka rimy0OKHX reHepaTHBHBIX MOJIEICH ISl CO3MaHuUs CIICH B
VMHTEPaKTHBHBIX T€HEPATUBHBIX cpenax st VR.

15.

CIOKCTHOC IMMOBCCTBOBAHHUEC HA OCHOBC MCXOJHOI'O I/I306pa)K€HI/I}I.

P3.3pa6OTKa FJ'Iy60KI/IX TFCHCPAaTUBHBIX MO,Z[EJ'IGfI, MO3BOJIAIOIIUX 'CHCPUPOBATH

16.

I/IJ'IJ'I}OCTpaHI/I}O-I/I306pa)KCHI/I€ Ha OCHOBC MCXOJHOI'O TCKCTA.

P3.3pa6OTKa FJ'Iy60KI/IX TFCHCPATUBHBIX MO,Z[EJ'IGfI, MO3BOJIAIOIIUX 'CHCPUPOBATH

17.

JABWIKCHHUSA aBTOHOMHOTI'O TPAHCIIOPTHOI'O CpEACTBA.

Pa3pabotka riy0oKHX reHepaTUBHBIX MOJEJIEH AJIS IOCTPOEHUS TPAEKTOPUH

Bomnpocst

npeacraBieHbl B Tabmuie 18.

Tabmuna 18 — IlpuMepHbIil IepedeHb BOMPOCOB ISl TECTOB

AL TIPOBCACHUA HpOMG)KyTO‘IHOﬁ arreCTalui B BHAC TCCTUPOBAHUSA

y Koz
Ne n/mt [TpumepHBIii nepedyeHb BOIPOCOB /ISl TECTOB
UHJIKaTOpa
1. | Uuctpyknus: [lpounraiite Bompoc, BeIOEprUTe 0JIMH npaBuibHbId oTBeT | YK-1.3.1,
W 3aUIIATE apTyMEHThI, 000CHOBBIBAIOIINE BEIOOP OTBETA IIK-3.B.1
Bomnpoc: Kakoii 13 npuBeIeHHBIX TUIIOB MOJIENIEH TeHEPATUBHOTO IK-3.3.1
ri1y00KOro o0y4eHusi COCTOMT U3 ABYX 4acTeil, KOTOpble Ha3bIBAIOTCS
IeHepaTop U AUCKPUMHHATOP?:
1. Monens Tpancdopmepa
2. Mogens RealNVP
3. Mopenb rmyOboKol reHepaTuBHO-cocTsI3aTenbHoM cetn (GAN)
4. Mopgens U-Net
2. | Muctpyknus: [lpounTaiite Bompoc, BEIOEPUTE MPAaBUIILHBIC BAPHAHTHI VK-1.3.1,
OTBETA W 3alUIIUTE aPTYMEHTHI, 000CHOBBIBAIOIINE BHIOOP OTBETOB [IK-3.B.1
Bomnpoc: Kakue u3 cnenyrommx Mojeneit rirybokoro o0ydeHus
NPUMEHSETCS JIJIsl TeHePalluy HOBBIX N300pakeHHA?:
1. BapuarnmoHHEI aBTOKOAUPOBIIIK
2. DCGAN
3. T'myboxas cBepToUHas KiIacCH(PHUKAINOHHAS MOAECTH
4. Monens EBM
3. | Uuctpykuus: [lpounTaiiTe 3aaHue yCTaHOBUTE COOTBETCTBHE. YK-1.3.1,
Bormpoc: YcranoBuTE COOTBETCTBUE MEXLy MOAEIISIMHU IITyOOKHX [IK-3.B.1
TeHEePATUBHBIX MOJIEJICH B CTONIONIE ClieBa M TS PMUHAMH, B TOM YHCJIC [IK-3.3.1
nakera Keras/Tensorflow si3pika Python, B cTon6ue cripasa: IK-1.¥.1




A | Moneas EBM 1 Conv2D + GAN

B | Mogens 2 | ResidualBlock
DCGAN

C | Mogzens U-Net | 3 | MultiHeadAttention

D | Mogens GPT 4 | Cnou cBs3u

E | Mogens 5 | O6yuenue ¢
RealNVP KOHTPaCTUBHOM
JMBepreHIuei
4. | UHcTpykuus: IIpounraiite 3aaHKe U 3alIUIIATE COOTBETCTBYIOLIYIO VK-1.3.1,
IOCJICJOBATEIIEHOCTE HOMEPOB OTBETOB CJIEBA HAIIPABO. TIK-3.B.1

Bonpoc: 3anmmmure 3Tamel mpolecca TIeHepauuud H300paxeHus ¢ | [TK-3.3.1
ucnosib3oBanueM mozen GAN B nopsifiKe BHIIOTHEHUS:
1. OOyd4eHne TUCKPUMHHATOPA
2. Tenepamus nryma
3. OOyuenmne reHepatopa (obyuenne GAN ¢ 3aMOpO3KOi
JUCKpPUMHHATOpPA)
4. Teneparnust U300pakeHUsI

5. | Bel pazpabatsiBacTe TeHEPATUBHYIO CETh JIJISl CO3JaHMsI H300pasKeHUI YK-1.3.1,
pykonucHbIX 1dp ot 0 10 9. I1IK-3.B.1
5.1. CKOIbKO BBIXOJIHBIX HEMPOHOB JOJKHO ObITH B (PMHATHLHOM CIIOE I1K-3.3.1

TeHepaTUBHON MOJIENH, €CJIM BbI HCIIONIb3YyeTe MONMHOCBA3HbIHN cnoit s | [TK-1.V.1
reHepanuy n300paxxeHnit pazmepom 28x28 nukceneit?

5.2. Kakyto akTHBaIlMOHHYIO ()YHKLIHIO BO3MOKHO MCIIOJIb30BATh B
BBIXOJTHOM CJIO€ TeHEPAaTHBHOM MOJIENHN JJIsi 00eCTeueHHs TeHepalui
N300paKeHNH, KOTOPBIE TIOIXOIST IS TaTbHEHINIEr0 HCIIOIb30BAHNUS B
KIaccupukanm’?

5.3. Kakoif TiIr HefpoCeTeBBIX CII0EB BBI ObI BEIOPAJH IS PeaTn3allui
TeHEePATUBHON MOJEIH B CITy4ae PEHICHUs 3a/1a4i C TOMOIIBI0
reHepaTuBHOU cocts3aTenbHou ceTd (GAN) min BapualuoOHHOTO
aBTokoaupoBimka (VAE), 94To0b1 3¢ (eKTHBHO TeHeprupOBaTh HOBHIC
N300paKeHHST PYKOTIMCHBIX TU(P?

Cucrema oLEeHUBaHUS TECTOBBIX 3aaHUN:

1 Tum) 3aganne KOMOMHUPOBAHHOTO THIIA C BEBIOOPOM OJTHOTO BEPHOTO OTBETA U3 YETHIPEX
MIPEUIOKEHHBIX M 000CHOBaHMEM BBIOOpA CUMTACTCSI BEPHBIM, €CIIM MPABWIHHO yKa3zaHa mudpa
M TPUBEACHBI KOHKPETHBbIC apryMEHThI, HCIOJb3yeMble Tpu BbIOOpe orBeTa. [lomHoe
COBTIAJICHUE C BEPHBIM OTBETOM OIlCHMBAeTCs | OayijioM, HEBEPHBIH OTBET MIU €r0 OTCYTCTBHUE —
0 6amioB.

2 tun) 3ajaHne KOMOMHUPOBAHHOTO THUIMA C BHIOOPOM HECKOJBKHUX BapHUaHTOB OTBETA W3
MpPE/UIOKEHHBIX U pa3BepHYTHIM OOOCHOBaHHMEM BBIOOpA CUMTACTCS BEPHBIM, €CIU MPABUIBHO




YKa3aHbl Ll[/l(bpbl U NPUBCACHBI KOHKPCTHBIC aPIr'yYMCHTBI, UCIIOJIB3yCMbIC IIPU Bbl60pe OTBETOB.
[TonHOE coBmageHue ¢ BEpHBIM OTBETOM OLIEHMBAeTCs | 0GayuioM, eciau JOMyIEeHbl OMNOKY WIIN
OTBeT OTCYTCTBYET — () GasioB.

3 Tl/ll'l) 3a11aH1/Ie 3aKPBITOI'O THUIIA Ha YCTAHOBJICHUC COOTBCTCTBUS CUUTACTCA BECPHBIM, €CIIU
YCTAQHOBJICHBI BCE COOTBETCTBHA (MO3MLUHM K3 OJHOTO CTONOIA BEPHO COMOCTABICHBI C
MO3UIUSAMU Jpyroro cronbdna). [loaHoe coBmageHne CBEpHBIM OTBETOM OlLleHHBAeTCs 1 Gamiom,
HEBEPHBIN OTBET WM ero orcyrcTeue —0 6amios

4 Tun) 3agaHue 3aKpLITOrO THUIA HA YCTAHOBIIEHHE IMOCIEIOBATEIBHOCTH CUMTAETCS BEPHBIM,
ecIIM TIPAaBWIBHO YyKa3aHa BCS TOcienoBaTenbHOCTh Iu(pp. [lomHOe coBmaseHHe ¢ BEPHBIM
OTBETOM OLICHUBAETCs 1 GayioM, eciy IOMyIIeHbl OIIMOKY WIN OTBET OTCyTCTBYeT — 0 6asoB.

5 tun) 3agaHue OTKPBITOrO TUIA C PA3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CIIH OTBET
COBIAJAET C OTAJOHHBIM IO COAEp:KaHUI M moiHore. [IpaBunbHBII OTBET 3a 3aaHue
olLleHMBaeTcs B 3 Oaiia, eciiu IOMyIIeHa OJJHA OUIMOKa \HETOUYHOCTbH \ OTBET IPABUJIbHBIN, HO HE
MoJIHBIN - 1 Ga, ecnu gomymieHo Oosee 1 ommOKK \ OTBET HENPaBWIBHBIN \ OTBET OTCYTCTBYET
— 0 6anoB.

IlepeyeHb TeM KOHTPOJBHBIX PAa0OT MO AMCUUILIMHE OOYYAIOLIMXCS 3a04HOW (OPMBI
o0ydeHus1, pesicTaBieHbl B Tabauie 19.

Tabmuna 19 — IlepeyeHb KOHTPOIBHBIX PabOT

Ne m/mt [IepeueHp KOHTPOJIBHBIX paboT

He npeaycmoTpeno

10.4. Meroauueckue  MaTepualibl,  ONpEJCNAIOUIME  HPOLEAYpbl  OLEHMBAHUS
UH/IMKAaTOPOB, XapaKTepU3YIOUIMX JTambl (OPMUPOBAHMSA KOMIIETEHIMH, coJepKarcs B
JOKaNbHBIX HOpMaTuBHBIX akTtax [YAII, pernamMeHTHpYOIMX HOPSIOK M MPOLERypy
MIPOBE/IEHUs TEKYIETO KOHTPOJIsl YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTecTaluu 00y4aroluxcs
I'VAIL

11. Mertoauueckue YKa3zaHuAa 4Jid 06yqa}omnx0ﬂ IO OCBOCHHIO JUCIUITIINHBI

11.1. Meroauueckue yka3aHus i1 OOyyaroIIMXCS [0 OCBOCHUIO JIEKIIMOHHOTO
Marepuana .

OcHOBHOE Ha3HAuUEHUE JIEKLMOHHOIO MaTepuaja — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
riy0okoe U SICHOe H3JIOKeHHe yueOHoro marepuaina. HasHaueHue COBpeMEHHOH JieKLuM B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIMIO MO TeME, a B OCBOCHHH
(byHIaMEHTANBHBIX MPOOJEM JAWCHUIUIMHBL, METOJOB HAYYHOTO TIO3HAHHSA, HOBEUIINX
JOCTIDKEHHI HaydHOW MBICTH. B y4eOHOM mporiecce JEeKIHs BBITOIHIET METOIOJOTHUECKYIO,
OpTaHU3aIMOHHYI0 ¥ HH()OPMAIMOHHYIO (QYHKIUH. JIEKIHMs pacKpbhIBaeT MOHATUIHBIN ammapaT
KOHKPETHOW 00JacTH 3HaHHA, €€ MpoOJEeMbl, JaeT IEJIbHOE IMPEICTABICHUE O JHMCIUILUINHE,
MTOKa3bIBAET B3aUMOCBS3b C APYTUMU TACHUATIMHAMH.

[TranupyeMble pe3ynbTaThl IPU OCBOCHUH 00YYAIOMMMUCS JEKIIMOHHOTO MaTepraa;

— TOJY4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3AHHBIX 3HAaHWH, YPOBEHb
KOTOPBIX OINPENEIAETCS LIEJIEBOH YCTaHOBKOM K Ka)K10i KOHKPETHON TEME;

— TOJY4YEeHHE ONbITAa TBOPUYECKON PabOTHI COBMECTHO C MPEINOIaBaTeIeM;

— pa3BuTHE TNPO(ECCHOHATBHO-IETIOBBIX  KadecTB, JIOOBM K  TOpeAMeTy |
CaMOCTOSITEIBHOT'O TBOPYECKOTO MBIIIJICHUS.

— MOSIBJICHHE HEOOXOIMMOI0 HHTEpeca, HE0OX0IMMOr0 /ISl CAMOCTOATEIbHON pabOThI;

— TIOJIydeHHE 3HAHWM O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKM W TEXHUKHM U O
MPOTHO3€ UX Pa3BUTHs Ha OinKalIine To/bl;




— HAy4YUTbCA METOAMYEeCKH oOpalaThiBaTh MaTepuas (BBLACIATH TJIABHBIC MBICIH U
IIOJIOKEHUS, IPHUXOOUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh MX B  Pa3IU4HBIX
(hopMynHupoBKax);

— MOMy4YeHHE TOYHOTO MOHUMAHHMS BCEX HEOOXOTUMBIX TEPMUHOB H MTOHATHH.

JIEKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCS JIEMOHCTpPALMENd CHAlAOB U
WCTIONIb30BAaHUEM pa3[aTOYHOT0 MaTepuana TIpH TPOBEJCHHH KOPOTKUX JUCKYCCHH 00
0COOEHHOCTSIX IPUMEHEHHSI OT/IEIBHBIX TEMATHK IO JHCIUTUTAHE.

CTpyKTypa npeiocTaBlieHuUs JICKIIMOHHOTO MaTepuana:

Paznen 1. I'enepaTtuBHOE MOAENMpPOBAHUE: KIIOUEBBIE PA3NUYUS MEXIYy T'€HEPATUBHBIMH H
JUCKPUMHMHATUBHBIMH MOJEJISIMH; OCHOBHBIE CBOICTBA TI'€HEPAaTUBHBIX MOJIEJIEH; OCHOBHBIC
MOHSTHS TEOPUU BEPOSTHOCTEH, JIEXKalle B OCHOBE T'€HEPATHUBHBIX MOJEJNEH; pa3IU4YHbIC
CEMEICTBA FrEHEPAaTUBHBIX MOJICIICH.

Paznen 2. BapuanuoHHbsle aBTOKOAMPOBILIMKHA: MOJAENTh UM NPHUHLUIBI PabOThl BapHAILlHOHHOTO
aBTOKOJAMPOBIIMKA; NpuMmep peanuzauuu B Keras; reHepanus n3o0pa’keHUH BapHUallMOHHBIM
aBTOKO/MPOBIIHMKOM, apu(pMETHKA CKPBITOIO IPOCTPAHCTBA.

Paznen 3. 'enepatuBHO-cocTsizarenbHbie ceTr (GAN): Mojenb, MPUHIUILI pabOThl U 00yUYeHHE
GAN; monenn raybokoi cBeprounoii GAN — DCGAN, peanuzanus ¢ momomibio Keras u
reHepaiusi uzobpaxenuid, mpoonemel oOydenns DCGAN;  apxutektypa Wasserstein GAN
(WGAN), ¢ynkuus notepb Baccepireiina, orpannuenue Jlunmmuna v ero peaau3amnus, peluicHue
npobiniem oOydernus DCGAN c¢ nomompto WGAN; ymyumenue apxutektypsl WGAN ¢
MOMOIIbI0 (YHKIIUU TIOTEPh co mTpadom 3a rpaaueHT — mojenb WGAN-GP, obydenune n ananums
MoJieNd, peanu3anus ¢ nomouibio Keras u reHepauus n3o0pa)keHUH; YCIOBHbIE I'€HEpaTHBHO-
cocTs3aTenbHble ceTd, apxurekrypa CGAN, oOydeHue UM aHaiuM3 MOJENHW, peanu3alus ¢
nomouibio Keras u renepanust u300pa>keHuil.

Paznen 4. Mopenu HOpMaNU3YIOMIMX MOTOKOB: HOPMAaJHU3YIOIIME MOTOKU; YPaBHEHHE 3aMEHBI
MEPEMEHHBIX; ONPEACTUTENb SIKOOUaHa, UTPAET KUZHEHHO BAXKHYIO POJIb B BBIYHCIICHUHU SIBHAS
(GyHKIUS TUIOTHOCTH, CIIOW CBSI3W; OoOpartnMmasi HEHpOHHAas CeTh, APXUTEKTypa W TPHHIUITHI
paboter; mozenb RealNVP, anamu3 m oOyuyenme; momenu pacmmpeHusmMu mozaenu RealNVP:
GLOW u FFJORD. Peamuzanus ¢ momomnsio Keras/Tensorflow u remepanust n300paxeHuit/
Paznen 5. I'myOokme monmenu Ha ocHoBe sHeprum (Energy-Based Model — EBM): ¢ynkums
OIICHKM JHEPTWH; BhIOOpKA HAONIOJCHUN ¢ TIOMOIIbI0 quHamMuku JlamxkeBeHa; o0yuenrne EBM ¢
KOHTPAaCTUBHOM AWBEPreHIHEH; aHanmn3 Moaenu EBM.

Peammzamus ¢ momomrsio Keras/Tensorflow u renepanus n300pakeHuit

Paznen 6. 'myGokue mMonenu nuddy3un: apXuTeKTypa U OCHOBHbIE IPUHLUIBI pabOThI; Mpolece
npaMoit auddysun; Tprok ¢ nepenapamerpusanueil; pexumbl ITuddys3un; mnpouecc oOpaTHOH
muddy3un; Moaens yaaneHus nryma U-Net; oOyuenue nuddysnonHodt mozenu; Bribopka uz
i y3noHHON MOJENM yHaJIeHUs IIyMa; aHaluW3 MOAeNnu. Peanmuzamus ¢ MOMOIIBIO
Keras/Tensorflow u reneparust n300pa>keHHIA.

Paznen 7. I'myOokue moxenu TpaHchOpMepoB: BHYTpEHHEe BHUIMaHHUE, 0000IIEHHOE BHYTPECHHEE
BHUMAaHHE, MHOTOTOJIOBO€ BHUMAHHUE; apXUTEKTypa IOJHOTO TpaHCopMepa Kak KOMOMHALIUS
KOAMPOBIINKA/IEKOMUPOBIIMKA W  TMPHHIOUNBI  pabOTHI;  apXHUTEKTYpbl  KOAMPOBIIHKA,
JEKOAMPOBILMKa, 00yueHue; NO3UIMOHHOE KogupoBanue. Co3nanue u peanuzanus mogenu GPT
(Generative Pretrained Transformer) ¢ momomio Keras/Tensorflow, oOydeHne Moxenu u ee
aHanms3, 3a7jada reHepanuu tekcra. Mogaenu tpanchopmepos: TS5, GPT-3 u GPT-4, ChatGPT,
DeepSeek, Grok-3.

11.2. MeTtomuueckre ykazaHUS Ui OOYYaIOMIMXCS MO MPOXOXJACHUI0 TPAKTUYECKUX
3aHATHH

[IpakTudeckoe 3aHATHE SIBISICTCS OJHOW W3 OCHOBHBIX (DOpM OpraHu3anuy y4eOHOTro
Mpoliecca, 3aKI0YaroNiascs B BBIMOJIHEHUH 00YJarOIIMMUCS MOJI PyKOBOJCTBOM MPETNojaBaTelis
KOMIUIEKCa YYeOHBIX 3aJaHUi C IeJIbI0 YCBOGHHUS HAYYHO-TEOPETHUYECKHUX OCHOB Y4eOHOU
JTUCIMIIIUHBI, TPUOOPETCHUS YMEHHUI U HABBIKOB, OTIBITA TBOPUECKOM /IS TEIILHOCTH.



Lenpto mpakTUYECKOTO 3aHATHUS TSl 00YYArOIIerocs SBISETCS] MPUBUTHE O0YUYAOITIMCS
YMEHUHN U HABBIKOB MPAKTUYECKON AESTENbHOCTH MO0 U3y4YaeMON JUCIUILINHE.

[Tnanupyemsble pe3ynbTaThl IPU OCBOCHUN O0YUYAIONIMMCS MPAKTUIECKUX 3aHSATHI:

— 3aKpeIuvicHWe, YrIyOJieHWE, paclIMpeHHe W JeTauu3alus 3HAHWUH TpH pEIICHUN
KOHKPETHBIX 3a7adY;

— pa3BUTHC T[I03HABATEIBHBIX  CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBINIICHHUS,
TBOPUYECKOM aKTUBHOCTH;

— OBNaJICHHWEC HOBBIMH METOJaMH W METOJWKAMU H3YYCHHS KOHKPETHOW ydeOHOU
JTUCUUTUTUHBL,

— BbIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHHUS TOJNYYCHHBIX 3HAHWHA s
BBITIOJIHEHUS 3aJJaHUM;

— ofecrnieueHUe palMOHAIBHOTO COYCTAHMS KOJUICKTUBHOW W WHIWBHUIYaTLHOU (hOpM
o0OyueHusl.

TpeboBaHus K NPOBEACHUIO IPAKTUYECKUX 3aHATHH

1. Pemenue 3amaum reHEpaTUBHOTO MOJISTUPOBAHNS HA OCHOBE MOJIETICH BapHAIMOHHBIX
ABTOKOJUPOBIIUKOB.

2. Pemenue 3aayu reHEPATUBHOIO MOJIETUPOBAHMS HAa OCHOBE MOJEJEH TeHepaTHBHO-
COCTSA3aTEIbHBIX CETCH.

3. Pemenue 3ajauM  TEHEPATHMBHOTO  MOJETUPOBAHMS HA  OCHOBE  MOJEIHU
HOPMAJIU3YIOIIHUX MTOTOKOB.

4. Penienve 3a7auu reHEpaTUBHOT'O MOJICIIMPOBAHHUS HAa OCHOBE TTTyOOKHX MoOJesel Ha
OCHOBE 3HEPI'UH.

5. Pemenue 3amaun TeHEpaTMBHOTO MOJICTMPOBAHHMA HA OCHOBE TIIYOOKHMX Mojeneit
T hy3un.

6. Pemienue 3amaun TeHEpaTMBHOTO MOJICTMPOBAHHUA HA OCHOBE TIIYOOKHMX Mojeneit
TpaHc(hOpMepOB.

11.3. Meroauueckue ykazaHUs Ui OOydJaromUXCs MO BBIMOJHEHHIO JTa0OpaTOPHBIX
pabot

B xome BwmonHeHWs 1a00OpaTOpHBIX pabOT OOYYAIOUIMICA JJOIDKEH YrIyOuTh U
3aKpENUTh 3HAHMS, MPAKTHUYECKWE HABBIKH, OBIAJECTh COBPEMEHHOW METOAMKOW M TEXHHUKOU
HKCIEPUMEHTAa B COOTBETCTBHM C KBAIM(UKAIMOHHON XapaKTEPUCTUKOW OO0y4aromerocs.
Brimonnenne mabopaTopHBIX padOT COCTOMT M3 JKCIIEPUMEHTAIBHO-TIPAKTUIECKOH, pacyeTHO-
AHAJUTHUYECKOHN YacTel N KOHTPOJIbHBIX MEPONPUATHH.

Brimonnenne nmabopaTopHBIX paboT 0O0ydJaromuMcs SIBISETCS HEOTHEMIIEMON YacThIO
U3y4YeHHs] JUCLUIUIMHBI, ONpeAensieMOoll ydueOHbIM IUIAHOM, M OTHOCHUTCS K CpEICTBaM,
00ecreyrBaOLIMM PELICHNE CIEAYIOIUX OCHOBHBIX 3a7a4 00y4aloIerocs:

— I[puOOpeTeHHE HaBBIKOB HCCIIEAOBaHMS IPOLIECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOM JUCLUIUINHBL;

— 3aKpeIUICHUE, Pa3BUTHE W JAETAJIM3alMs TEOPETUUYECKHX 3HAHWM, MOJIYYCHHBIX Ha
TEKIHAX;

— IOJyYyeHHE HOBOM MH(OPMALUH 110 U3yd4aeMO AUCIHUILINHE;

— I[puOOpEeTeHHE  HaBBIKOB  CaMOCTOSITEIbHOM  paboTel ¢ JJaOOpaTOPHBIM
000pyIoBaHUEM U IPUOOPAMH.

3agaHue U TpeOOBaHUs K MPOBEJCHHUIO J1a00PATOPHBIX PaboT

3ajaHue Ha BBINOJHEHHE JIAOOPATOPHBIX paboOT BKIOYAaET (GOPMYIUPOBKY 3ajauu
MHTEJUIEKTYyaJIbHOTO aHaln3a M 0O0paOOTKM JaHHBIX, yKa3aHME NPEAMETHON 00JacTH JaHHBIX,
IUIi  KOTOPOM  CTYIEHT  pa3pabaThlBaeT  MPOrpaMMHO-UH(MOPMALMOHHYIO  CHUCTEMY
MHTEJUIEKTYaJIbHOTO aHajau3a U OoOpabOTKM AAHHBIX Ha OCHOBE METOOJIOTMU TI'€HEPATUBHOI'O
o0ydyenus. B cozmaBaemoil mporpaMMHO-MH(OPMAIIMOHHON CUCTEME CTYAEHT pa3pabaTbiBaeT




COOTBETCTBYIOIIYIO H3y4yaeMOMY pa3/ieldy MOJIeNIb T€HEPaTUBHOTO O0Y4YEHUs U €€ IPOrpaMMHYIO
peanu3aluio JUIsl pelleHHs MOCTaBIeHHOM 3anaud. CTyIeHT NPOBOAUT aHAIM3 U OLEHKY
KayecTBa pa3pabOTaHHOIO PEIIEHUs ¢ HOMOIbIO COOTBETCTBYIOIIUX METPUK U METOIOB.

Crpykrypa ¥ popMa oTyera 0 1a00paTOPHOU padoTe
OT4eT 0 BBITIOJTHEHUH J1a00PaTOPHON paObOThI JOKEH OBITh TPEJCTABIICH B 3JIEKTPOHHOM

Buzie B (ailyie, MOATOTOBICHHOM B TEKCTOBOM pEIaKTOPE, B COOTBETCTBHU C MpPaBHIAMU
http://guap.ru/guap/standart/titl_main.shtml.

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

TpeboBanusa K 0hOPMIIEHHIO 0TYETA O JaDOpaATOPHON paborte
ConepxxaHue oT4yeTa

peanusyiomas pa3pabOTaHHYI0 MOJENb TI'€HEpaTHUBHOTO
00y4eHHUs1, U pe3yIbTaThl BBITOJHEHUS MHIUBHyaJIbHOTO 3a1aHUsI ¢ KOMMEHTapUSIMH.
OneHka W aHaiaM3 KauyecTBa pa3pabOTaHHOW MOJENM TEHEpaTHMBHOIO OOydeHUus ¢

OTBeT Ha KOHTPOJIbHBIN BOIIPOC MO0 BAPUAHTY (HOMEP KOHTPOJIBHOI'O BOIIPOCA COBIAAAET

1. TuTyabHBIN NHCT.
2. VupuBuayanbHOE 3aJjaHUE 110 BApUAHTY.
3. KpaTkue TeopeTnueckue cBeICHHUS.
4. Tlporpamma na Python,
5.
rpaduKamMu, JAHHBIMHU U APYTUMHU WLTIOCTPALUSAMU, U BBIBOJAMU.
6.
C HOMEPOM BapHaHTA).
7.

B snexTpoHHOM BHJE T0KEH OBITh pritoxkeH (aiin Jupyter Notebook ¢ mporpammoii u
pe3yabTaTaMu ee PaboThI.

11.4. MeTomuueckue yKazaHWs I OOyYarOIUXCS TIO MPOXOXKIACHHUIO KypCOBOTO

MPOCKTUPOBAHMUS/BBITIOTHEHUSI KypCOBOW PaOOTHI (eciu npedycMompeHo yueOHbIM NIAHOM NO
OdanHoU oucyuniuHe)

KypcoBoii mpoexT/ paboTa MpoBOIUTCS C IEIbI0 POPMHUPOBAHUS Y 00yUJAIOMINUXCS OMBITA

KOMIIIEKCHOTO PEICHUs] KOHKPETHBIX 3a/1a4 POPECCHOHATBHON e TeTbHOCTH.

Tabmuna 20 — [lpumepHas CTPYKTY

Kypcosoii npoekt/ paboTa 1o3BossieT 00ydaromemycs:

CTpyKTypa MOSCHUTEILHON 3aIMCKH KYPCOBOI'O MPpoeKTa/ paboThI

a MOSICHUTEJIHOM 3alUCKU K KYpPCOBOMY IPOEKTY

Paznen ConeprkaHue

1. Onucanue npeaMeTHOM
obnactu

ITocTanoBka 3aa4u, KoTopasd 6y,Z[€T peliaTbCAa Ha OCHOBC
HWHTCJJICKTYaJIbHOT'O aHaJIn3a U O6pa6OTKI/I JAaHHBIX,
MCTOA0JIOTHH I'CHEPATHBHOTI'O O6y‘-ICHI/I}I.

2. Bribop u onrcanue JaHHBIX
JUIs aHaJIu3a

dopmupoBaHue M omucaHue — oOywaromieid, mpu
HEOOXOIUMOCTH BaJMJIALMOHHONM M TECTOBOH BBIOOPOK
nansblx. [Ipn HeoOxoaumocTu mpenobpaboTka, OYMCTKA
WIN JONOJHEHWE JaHHbIX, MOATOTOBKA /Js peliaeMoi
3aJ1a4u aHaJIM3a.

3. Mogenb rirybokoro

BBI60p B COOTBCTCTBUH C BAapHAHTOM MOACIN

00y4eHHs JJIs BBITOJTHEHUS
MHTEIUIEKTYaIbHOTO aHAN3a U
00paboOTKH JaHHBIX

IEHEePaTUBHOIO OOy4YeHUs M €€ IpeACTaBIeHHE Ha
(hopMaIbHOM U ONUCATEIHLHOM YPOBHSIX.

4. OnpeneneHue napamMeTpoB U
runeprapaMeTpoB MOJIeIN
MAaIIMHHOTO 00yuYeHHUsL.

BBI60p B COOTBCTCTBUM C BAPUAHTOM M THUIIOM MOZACIIU
3HAYCHUN napameTpoB M TrUICprIapaMeTpoB MOJCIIN.
9KCH€pHM€HTaHLHO€ WJIU aHAJINTHYECKOe 000CHOBAaHUE.

5. Bei6op MeTpuk 1 METOIOB
OIICHKH pa3paboTaHHON MOJeNn
MaIIMHHOTO O0YYCHHSI

Br16op B COOTBETCTBHH C BapHAHTOM, THUIIOM MOJEIH H
IIOCTaBJICHHOM NpUKJIaJHON 3ajauedl BbIOOP METPUK U
METOOB OLICHKH pa3pabOTaHHON MOJesIn FeHEPATUBHOIO




00yuYeHHs TUNA U PEATTU3YIOIIEH €€ IPOrpamMMmal.

6. [Ipouecc o0yyenus BbIBO COOTBETCTBYIOIIMX TpapuKOB WIM JAATPAMM
METPHUK KaueCTBa MOJIEIN TeHEPATUBHOTO OOYICHMSI.
7. Pesynbrar BriBon 3HAYCHHH METPHUK KadyecTBa MOJICIIH

TCHEPATUBHOTO  OOydYeHWs s oOydaromed, mpu
HEOOXOMMOCTH BaJMJAIIMOHHOW W TECTOBOM BBHIOOPOK B
BUjIe Tpa(uKOB, TUarpaMm, TaOJIHIl SKCIIEPUMEHTATBHBIX
IaHHbIX. [IpoBeneHume W TpeACTaBIEHHE pPE3YyJbTATOB
CPaBHUTEIBHOTO AaHAJIW3a [  PAa3HBIX 3HAYCHUH
MapaMeTPOB U THIIEPIIAPAMETPOB MOJEIN T€HEPAaTUBHOTO
oOyuenus. IlpoBeaeHrne W TpeACTABICHUE PE3YNbTATOB
CPaBHHUTEIBHOTO  aHaiu3a pa3paboTaHHOW  MOZeNnu
T€HEPAaTUBHOTO OOyuYeHHMs] C M3BECTHBIMH pPELICHUSIMHU
TeHepaTUBHOIO OOy4YeHHs [UId IIOCTaBJIECHHOW 3aJauu
aHayn3a. BeIBOKBIL.

TpeboBanus K 0pOPMIICHUIO NOICHUTEIbHOMN 3aMCKU KYPCOBOTO MPOEKTa/ paboThI

[TosicHuTenbHas 3amucka K KYpPCOBOMY MPOEKTYy OQOpPMIISETCS B COOTBETCTBHU C
tpeboBanusimu ['OCT 7.32-2001 u T'OCT 2.105-95.

[TosicHuTenbHas 3amUcka K KypCOBOMY HPOEKTY JOJDKHAa ObIThb HpeJCTaBlIeHAa B
JIEKTPOHHOM BHJE B (paiine, MOATOTOBIEHHOM B TEKCTOBOM pENAKTOpPE, B COOTBETCTBHU C
nmpaBuiaMu http://guap.ru/guap/standart/titl_main.shtml.

http://Ims.guap.ru/course/view.php?id=4306
Metoandeckne yka3aHus 1O BBIITOTHEHUIO KypCOBOM paOOTHI:

[areKkTpoHHEIH pecypc kKadeapsl Ne43B ToKaIbHON ceTH Kadenpsl], myTh
\\dcbm\Meronmueckoe obecrieuenne kadenper 43\ Mudopmartuka\ ¢dak Ne3\2 cemectp\
Metoanuka 1o KypcoBoit padore.pdf.

11.5. MeTroauueckue ykazaHHs Uil OOYJAIOUIUXCS 10 MPOXOKICHUIO CAMOCTOSTEITLHOM
paboThI

B Xoze BBIMONHEHHUS CaMOCTOSTENIBHON paboThI, 0OYYAIOMIMKCS BBHIONHAST PadoTy 1O
3aJIJaHUI0 U TPU METOAMYECKOM PYKOBOJCTBE MPENOJAaBaTeNsl, HO 0€3 ero HemocpeaCTBEHHOIO
y4acTusl.

Jns oOywaromuxcsi Mo 3ao4Hoi (opme oOydeHus, camocTosiTelabHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIBHYIO paboTy.

B mnpouecce BBINOIHEHUS CaMOCTOSATENLHONW paboThl, y oOyuaromerocs (GopMupyercs
1esecooOpasHoe MIaHUPOBaHUE PabOvYero BpEMEHH, KOTOPOE MO3BOJIIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHUM M CHCTEMaTH3allUM NPUOOpETaeMbIX 3HaHHUM, 0OecreunBaeT BBICOKHMI
YPOBEHb YCIIEBAEMOCTH B MEpuoJ OOyueHHs, I[OMOraeT HOJIYYHUTh HAaBBIKM IOBBILICHUS
po¢eCCHOHATBHOTO YPOBHS.

MetoandeckuMu ~ MaTepuaiaMy, — HAIpaBSIOIIUMH  CaMOCTOSITENbHYIO  paboTy
00y4aroIUXCAABISAIOTCA:

—  y4eOHO-METOAMYECKUI MaTepHrall 0 JUCLHILINHE;

— METOJMYECKHE YKa3aHHs IO BBHIMOJIHEHHIO KOHTPOJIBHBIX paboT (Juist oOyuaromuxcs
o 3204HOM (hopMe 0OyUeHHUS).

11.6. Meroauueckue ykazaHus M8 OOy4YalOUIMXCS IO MPOXOKACHUIO TEKYILEro
KOHTPOJISl YCTIIEBAEMOCTH.

Texyumii KOHTPOJb YCIEBAEMOCTH IpelyCMaTpUBACT KOHTPOJIb KauyecTBa 3HAHUMN
00y4Yaromuxcs, OCyIIECTBIIEMOr0 B TEUEHUE CeMecTpa C LIEJbl0 OLIEHUBAHMS XO/a OCBOEHUS
JTUCLUIUTUHBIL.



CucteMa OLEHOK IpU MPOBEJEHUU TEKYILEro KOHTPOJIS YCIEBAEMOCTH OCYLIECTBIISIETCS
B cooTBeTcTBUU ¢ TpeOoBaHusAMU [lonmoxkeHuit «O TeKylieM KOHTpOJE YCIIEBAEMOCTH U
MPOMEXYTOUHOW arTecTanuu cTyaeHToB ['YAIIL, oOyuarommxcs Mo MporpaMMaM BBICIIETO
obpa3zoBaHuss» U «O MOAYJIBHO-PEHTHMHIOBOM CHCTEME OLEHKM KauyecTBa Y4eOHOM paboThI
cTtynenToB B 'Y AIDy.

11.7. MeTtonuueckue ykazaHusi AJsl OOYYaroIIKMXCs MO MPOXOKACHHUIO MPOMEKYTOUHOM
aTTeCTaluu.

[Ipomexyrounass  arrectauust  OOydYarOIIMXCSl  MPEAYCMAaTpUBAaEeT  OLEHUBAaHHUE
MIPOMEKYTOYHBIX M OKOHYATEIbHBIX Pe3yNbTaToB oOydeHHs 1o aucimiuimHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — (opMa OLIEHKHM 3HAHWH, MOJYYEHHBIX OOy4arolMMcs B IIpolecce
W3yYeHHs BCeW AMCIUIUIMHBI MM €€ YaCTH, HaBBIKOB CaMOCTOSITENIFHON pabOTHI, CIIOCOOHOCTH
MPUMEHATh MX U1 PEIICHUS MPAaKTHYECKUX 3aJad. DK3aMeH, Kak MpaBWIO, IPOBOJIUTCS B
MIEpUOJ DK3aMEHAallMOHHOW CECCHMM W 3aBEPINACTCA aTTECTALMOHHOM OLIEHKOW «OTIMIHOY,
«XOPOILIOY, «yIAOBICTBOPUTEIBHOY, HEYJOBIETBOPUTEIBHO.

CucremMa OLEHOK MpHU NPOBEACHUHA NPOMEXKYTOYHON aTrTecTallii OCYIIECTBISIETCS B
cooTBeTcTBUM C TpeOoBanusmMu IlonoxeHuit «O TeKylmleM KOHTpPOJIE YCHEBAaeMOCTH U
MPOMEXYTOUHOU arrecTauuu cTyaeHToB ['YAIL, oOyuarommxcs Mo mporpaMMaM BbICILETO
obpaszoBanms» U «O MOAYIBHO-PEUTHHIOBON CHCTEME OILEHKH KadecTBa Y4eOHOH paboThI
cTtynenToB B 'Y AIDy.



Jluct BHECeHUs U3MEHEHHH B pabovyIo NporpaMmy AUCLUILITUHbI

JlaTa BHeceHUs
W3MCHCHHUH U
IOIIOJTHEHHUH.

IToanuck BHECIIETO
H3MEHEHUS

Copneprxkanue I3MEHEHUN U TOTIOJTHEHUH

Hata u No

MIPOTOKOJIA
3aceaHus
kadenpsr

Iloammce
3aB.
kadenpoit




