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1 Henu u 3a1a49M U3y4YeHUs] AU CHUATIIAHBI (MOILYJIA)

1.1 Ilean ocBOeHUsI TUCUHUILIMHBI
Henp mucuurmnuasl — CHOPMUPOBATH Yy CTYJIEHTOB CHCTEMATU3MPOBAHHBIC 3HAHUS H

IPAaKTUYECKHE HABBIKUM B OOJIACTH IPOEKTHPOBAHUSA, Pa3pabOTKH, aAanTaluy, ONTHUMU3ALUN U
IIPOMBIIIJIEHHOIO BHEJIPEHUsI TE€HEPATUBHBIX HEMPOHHBIX CEeTe s paboThl € TEKCTOM,
N300paKeHUSIMU, BU/I€0 U MYJIbTUMO/IAbHBIMU JAHHBIMHU. .

1.2 3agaun AUCHUILIMHBI

N3yunTh MaTeMaTHYeCKHe OCHOBBI, apPXUTEKTYPbI M aJTOPUTMBbI 00yUCHHS COBPEMEHHBIX
reneparuBHbIX Mozenel (VAE, GAN, Diffusion Models, Autoregressive Models).
OcBoOUTH HHCTPYMEHTApHIA 1151 pabOTHI ¢ TeHepaTuBHBIMU Mozaesimu (PyTorch, Hugging
Face, Diffusers, ComfyUl) u coBpemennsie Texuuku ux aganrtamuu (Fine-Tuning, LORA,
QLoRA, Juctwnsauus) u ontumusauuu (Ilpynunr, KsanroBanue).

CdopmupoBaTh HaABBIKM MOJHOTO IMKJIa pa3pabOTKU: OT aHaiu3a TpeOOBaHWM H
NOJArOTOBKH JAaHHBIX N0 OOydYeHHUs, OICHKH, ONTHUMH3AllMd ¥ pa3BEePThIBAHUS
TeHEePAaTUBHBIX MOJEJICH B cOcTaBe HH()OPMAITMOHHBIX CUCTEM.

Pa3BuTh crnocoOHOCTh K KPUTHUECKOMY aHAIM3y HAyYHBIX CTaTed, MOCTAaHOBKE H
IPOBE/ICHUIO KCIIEPIMEHTOB, a TAK)KE K TeHEPAIUH UICH /U1 MOTU(DHUKAIIMHA U CO3JaHHS
HOBBIX APXUTEKTYP '€HEPATUBHBIX CETEHl.

1.3 MecTo AucuunanHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl
Jucnunnuna «I'eHepaTuBHbIC HEUPOHHBIE CETU» OTHOCUTCS K JUCIMIUIMHAM T10 BHIOODY,

kog b1.B.Z1B.02.01.

JlucuunnuHa B 3HAQUMTENIBHOM CTENEHU B3auMoJeicTByer s (opMupoBaHHs

KOMIIETeHINIi C JUCIIUIUINHAMU:

NS

HeitpocereBbie TEXHONIOTHH;

O0paboTka ecCTECTBEHHOTO S3bIKA;

COBpCMCHHBIe MCTOAbI KOMIIBIOTCPHOI'O 3PpCHUS,

[ToaroToBKa JaHHBIX MAITHHHOTO OOYYCHUSI.

Tpe6OBaHI/I€M K «BXOJHBIM» 3HAHUSM ABJISICTCSA IOHUMAaHUEC OCHOB MAIlIMHHOT'O 06quHI/I$I,

nporpamMmupoBanus Ha Python, agmunuctpupoBanus Linux.

1.4 IIpogeccuonanbHbIE POJIM B CTPYKTYpe 00pa3oBaTe/bHONH NPOrpaMMbl

Ponsw 1: Data Engineer (Un:xkeHep mo 1aHHbIM)
3anauu:

IIpoextuposanue u nocrpoenre ETL-nipoueccos

Coztanue ¥ oNTUMHU3aLUs XPaHWINL] TaHHBIX

ObecrnieueHne kauecTBa U JOCTYITHOCTH JaHHBIX

Hacrpoiika uadpactpykTypsl 1j1st 00pabOTKH OOJBIITUX JTaHHBIX
WuTerparus pa3po3HEHHBIX HCTOYHUKOB JAHHBIX

Pabora ¢ naHHBIMH B 00J1aCTH MPUPOOIOIB30BAHUS, MEAUIIMHBI, CBSI3U U
TEJIEKOMMYHUKALUN

Pons 2: ML Engineer (Un:xenep MO)
3amgaun:

Peaymmzanmst ML-Moenelt B mpOyKTUBHBIX CUCTEMAX
Ontumu3anys Mpou3BOAUTEIIFHOCTA U MaCIITAOMPOBAHUE MOJIEIICH
Pa3paborka ML-naiiruiaitHOB 1 aBTOMaTH3alUs IPOLIECCOB
MOHMTOPHHT Ka4eCTBA MOJIENIEH B IPOIYKTUBE



e Uuterpauus ML-pemienuii ¢ 6u3Hec-IpUI0KESHUIMHI

Ponb 3: MLOps (Cnenuanuct mo sxkcniayaranuu UN)
3agaun:

ABTOMaTH3a1Ms IPOLECCOB 00YUEHHUS U Pa3BEPThIBAHUS MOJENIEH
MonurtopuHr npoussoaurensHoctd ML-cucrem

VYnpasieHnue BepcusiMU MOJEIEN U TaHHBIX

Ob6ecneuenne CI/CD ans ML-nipoekToB

OnTumu3zanus BbIYUCIUTEIBHBIX PECYPCOB

1.5 IlepedyeHb MJIaHMpyeMbIX pe3y/JbTATOB O0Oy4eHHsI IO JMCHHILIMHE (MOIYJIO),

COOTHECEHHBIX C IUIAHNPYEMBbIMH Pe3YJIbTATAMH OCBOEHHS 00pPa30BaTeJbLHOMH MPOrpaMMbl

N3yyenne nanHoi yueOHON AUCHMILTMHBI HAIIPaBJIeHO Ha (POPMUPOBAHUE Y

00y4aroIuXxcsl CAeAYIOIUX KOMIIETEHIUI:

DL-1 (3)

Cnocooen npumenamo u (unu) pazpadbamoieams apXumexmypovl 271y00KUX HEUPOHHBIX cemeil

DL-1.6 CnocoGen pa3pabatbiBath,
a/IalITUPOBATh U BHEAPATH T€HEPATHUBHbBIC
HEUPOHHBIC CETH ISl pEIICHUS
MPAKTUYECKHX 3aj1a4, BKIIOYasi CO3/IaHue
HOBBIX apXUTEKTYP, ONTUMUBAINIO
00y4YeHUsl U POMBILILUIEHHOE
pa3BEepPTHIBAHUE MOJENEIN

DL-1.7 CnocobGen pa3pabatbiBath,
ONTUMU3UPOBATH U IPUMEHSTH
aBTodHKOJEpHI (AE) u Bapuarmonteie
aBTo3HKoepbl (VAE) s petenust
3a/1a4 CHUKEHUS Pa3MEpPHOCTH,
TeHEepAIH JaHHBIX U OOHAPYKEHUS
aHOMAaJIM, BKJIIOYAs CO3JaHue
aApXUTEKTYp, OOyUeHHE MOJIETIEH U X
BHEJIPEHHUE B IPOYKTUBHYIO CpPEy
DL-1.11 Cnoco0OeH npUMEHSTb,
aIalTHPOBATh U Pa3padaThIBATh METOIBI
CXKaTUsI HEUPOHHBIX CETEH JJIst
ONTUMU3ALNH MPOU3BOIUTEILHOCTH
MoJIeNeH, BKJTI0Uasi KBaHTOBAaHHUE,
MPYHUHT, JUCTUIUIALINIO U IpyTHE
TEXHUKH, C YIETOM TPEOOBAHHI K
KaueCTBY U BBIYMCIUTEIbHON

3¢ PEeKTUBHOCTH.

DL-1.12 CnocoGeH nmpuMeHsTh,
aJanTUPOBATh U pa3padaThIBaTh METOIBI
N000y4YeHHsI HEUPOHHBIX CETeH IS

s pexTUBHON amanTauu MoIenen K
HOBBIM 33J1a4aM U JIOMEHaM.

DL-2 (3)

Pa3pabaTbiBaeT HOBbIE APXUTEKTYPhl F€HEPATUBHBIX
CeTel, aJJalTUBHO MPUMEHSET apXUTEKTYPY
VAE+GAN; pazpabaTbiBaeT KarcyJIbHbIE CETH

[TpumeHsieT MaTeMaTU4eCKUE OCHOBBI
(hopMHUpPOBaHUS IPOCTPAHCTBA CKPBITHIX
HSMOE/IMHTOB; 3HAEeT BEPOSTHOCTHBIIN XapakTep U
OTJIINYHNA €CCTCCTBECHHOT'O U UICKYCCTBCHHOI'O
TeHEePATUBHOTO MPOIECCOB; 3HAET MaTeMaTHUECKUeE
OCHOBBI q)YHKHI/IOHI/IPOBaHI/ISI BEPOATHOCTHOTO
aBTOKOJMPOBIIMKA; 0OOCHOBBIBAET IPUMEHEHUE
nuBepreniuu Kynp6aka-Jleiionepa uepe3 ocCHOBHOE
TO/1€CTBO aBTOKOJMPOBILUKOB

Brnaneer anmmapaToM CTpYKTYpPHPOBaHHOTO U
HECTPYKTYpPUPOBAHHOI'O MPYHUHTA, 3HAET CTPAaTETuU
npopexxuBanusi. PazpabaTsiBaeT HOBbIE METO/IbI
COKaTHsl.

Brnaneer npoasuHyThIMU TexHUKamHu (adapter layers,
LoRA, prefix-tuning). KomOuHUpYyeT pa3indHbIe
cTpareruu ajganrtanuu. Paboraer ¢ ManbMu
naraceramu (few-shot learning)

Cnocoben npumenamso u (unu) pazpadamoléams cO8PEMeHHbIE APXUMEKMYPbl 2EHEPAMUBHBIX

21y00KuUx cemeil



DL-2.1 [IpumeHsieT n3BeCTHBIC MoaundunupyeT apXuTeKTypbl IO CIICIH(PUIECKHAE

ApXUTEKTYpPbl TeHEPATUBHBIX TITYOOKHUX TpeboBanus. Pa3pabareiBaeT ruOpUAHbIE TOIXOIbI
HEUPOHHBIX CETECH IS PEIICHHS (manpumep, muddy3nonnsie moaenu + GAN).
MIPUKJIAIHON 3a1a4un (TeHeparus Tekcta, ONTHMH3UPYET apXUTEKTYPHI IS IIEJIeBBIX
re’epanus n300pakxeHui o TEKCTy, anmnapaTtHbIx atgopm. PazpabaTeiBaeT HOBbIE
CHHTE3 PEUH U T.1I.), IPU HEOOXOJUMOCTH METO/bI T0OOY4EHUs /715l TEHEPATUBHBIX MOJIEIEH.
MpoBOIs T00Oy4eHHE Ha Habopax ITpumensier few-shot/zero-shot learning TeXHUKH.
JTAHHBIX Peanusyer reinforcement learning 1y1st reHepanuu.
LLM-1 (11)

Cnocoben npumenams u (unu) paspadbamoeieams cenepamusnvie mooeau u bAM

LLM-1.1 3naer apXuTeKTyphbl CpaBHUBaET apXUTEKTYPhl U BHIOUPAET MOAXOIALIYIO
TE€HEPATUBHBIX MOJCIICH II0J 3a/1a4y

LLM-1.4 TToHnMaeT IpUHIMUIIBI Hcnonb3yer MyabTUMOIaJIbHbIE MOJICTN JIs
reHepanuu B MyJIbTUMOJAJIbHBIX captioning u tagging

MOJIETISIX

LLM-2 (11)

Cnocooen 0oodyuams, adanmuposams u ONMUMUUPOBAMb 2EHEPAMUBHBLIE MOOENU NOO

cneyuguueckue 3a0auu u ycioeus NPUMeHeHus

LLM-2.1 [Tounmaer npunuuisl fine-tune Ilpumenser fine-tune k npenoOydYeHHBIM MOJAETSIM Ha
HOBBIX JIaTaceTax

FC-1 (b)

Cnocoben npoeooums pponmupusvle uccied08anus 6 0061acmu apxXumexmyp, ai2opummos

MO, onmumuzayuu u mamemamuxu

FC-1.2 Pa3pabarbiBaeT HOBBIE 3HaeT NepeIoBble APXUTEKTYPbl B OCHOBHBIX

apXUTEKTYphI MIyOOKHUX HelpoceTen TpHaJax: apXUTEeKTypa-JaHHbIe-3a]aua, IPUHIUIIBI
UX ITOCTPOCHMSI, CHIIbHBIC U CTIa0bIe CTOPOHBI. 3HACT
0COOCHHOCTH HanboJiee 4aCTO BCTPEHAIOIINXCS
BBIYHCITUTEIICH, YMEET MOJJONPATh apXUTCKTYPBI,
a/IeKBaTHbIE OCOOCHHOCTSIM BBIYUCIUTEIHHBIX
YCTPOMCTB.

FC-2 (b)

Cnocooen npo6odums pponmupHsle UCC1E006AHUA 8 001aCHMU YHOAMEHMATIbHBIX U

2eHepamueHbIX Mooeiell

FC-2.3 Uccnenyet u co3aaeT MyJIbTH- JlooOy4aet roTOBbIE MYJIBTUMOIAJIbHBIE MOJIEITH
MoJiasibHble 6onbine s3bikoBble Moenn  (Flamingo, LLaVA). Ctpout naiinaiias
(LLM) COTJIACOBAHUS IAaHHBIX Pa3HBIX MOJIAIBHOCTEH.

BnaﬂeeT TEXHUKAMHU 0a30BOT0 BbIpaBHHUBAHUA
MoaanbHocTel uepe3 CLIP-noo0HbIe SHKOAEPHI.
OI_IeHI/IBaeT Ka4ueCTBO 4C€PE3 CTAHAAPTHBIC MECTPUKU
(cross-modal retrieval accuracy)

2. CTpyKTYypa 1 coepKaHue TUCUUILTHHBI
2.1 PacnipenesieHne TPYA0EMKOCTH AUCHMIIMHBI IO BUAaM padoT

Obmas TpyA0EMKOCTh TUCHHUIUIHHBI cOCTaBisieT 4 3a4. efl. (144 vaca), ux pacnpeeneHue
0 BHJIaM paboT Mpe/ICTaBIeHO B TabIuIe

CemecTtpsl
. Bcero
Bup y4yedHoii padoThl (4acer)
4acoB 5
KoHnTakTHas pa6oTa, B TOM Yucje: 72,2 72,2
AyIMTOpHBIE 3aHATHS (BCEro): 68 68




3aHsTHS TEKIMOHHOTO THIA 34 34
JlaGopaTopHbIe 3aHITHS 34 34
3aHATHS] CEMUHAPCKOTr0 TUIIA (CEMUHAPBHI,
MIPAKTUYECKHE 3aHSITHSI)
WNnas koHTaKkTHasA padora: 4,3 4,2
Kontpoisb camocrostensHOM pabotsl (KCP) 4 4
[Tpomexxyrounas arrecranus (MIKP) 0,2 0,2
CamocrosiTesibHAasi pab0oTa, B TOM YHcJIe: 35,8 35,8
BrinosiHeHue 3agaHuil, IpoeKT 35,8 35,8
KouTtpoJs:
[ToaroroBka K 3a4ery 7 7
yac. 108 108
B TOM YHCJIE
OO0mas Tpy10eMKOCTb KOHTAKTHAasi 72,2 72,2
pabora
3a4. e/ 3 3

2.2 CTpyKTYypa AMCUMILINHBI

Pacnipenenenue Bu1oB yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3jieiaM JUCIUIINHBL.
Paznesnpl (TeMbl) AUCHUILIMHBL, U3y4aeMble B 7 ceMecTpe

KosauuyecTBo yacoB
Bueayn
o HTOPHA
Ne HaumeHnoBaHue pa3aesoB (TeM) Beero AynutopHasi pa6oTa a
padora
J 113 JIP CPC
1 2 3 4 5 6 7
1. | BBexmenue 1 OCHOBEBI 27,8 8 8 11,8
2 CoBpeMeEHHbIE apXUTEKTYPBI U 42 14 14 14
" | MyIbTUMOAAJIBHOCTD
3. | OnTtuMuzanus, afanTanus U HHKEHEpHs 36 12 12 12
HUTOI'O no pa3nenam AUCHUNIMHBI 103,8 34 34 35,8
KonTpons camoctositensHol padotsl (KCP) 4
ITpomesxytounas arrecrauus (MKP) 0,2
[ToaroToBKa K TEKyIIEMY KOHTPOJIIO
O0mas Tpy10eMKOCTh IO INCHHUILIHHE 108

2.3 Conepxxanme pa3iesioB (TeM) AMCHUIINHBI

2.3.1 3aHATHA JeKIIHOHHOI0 THIIA

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapel, JIP — nabopamopuvie 3anamus, CPC —
camocmosmenvhas paboma cmyoenma

[TocTanoBka npo6sems! reneparun. O630p
CEMEICTB MOJIeNiel: SIBHbIE U HESBHBIE
moeru npasaomnogoous. GAN, VAE,
Autoregressive models, Normalizing Flows,
Diffusion Models. CpaBaurtenbHbIi aHanmms,
CUJIbHBIE U clTa0ble CTOPOHBI.

®opma
Ne HaumenoBanue pasjgena (TeMbl) Copnep:xanue pa3szaena (TeMbl) TeKylero
KOHTPOJIs
1 2 3 4
BBenenue u 0CHOBEI BBeneHne B reHepaTUBHBIE MOJICIIN. JIP




HaumenoBaHue pa3aena (TeMbl)

Copep:xanue pa3jesa (TeMbl)

®opma
TeKyIlero
KOHTPOJIsI

2

3

4

MareMaTHYECKHE OCHOBBI: PacIpeIelICHHs,
npasaononodue, KL-muBepreHius.

BBC,I[GHI/IC 1 OCHOBBI

Bapuannonnsie aBroaukoaeps! (VAE).
Apxutektypa Encoder-Decoder. Huxusis
BapuannonHas rpanuna (ELBO). [Tpuniumn
paboThI U MAaTEMaTHYECKUI BBIBOI.
Ycnosasie VAE (CVAE). IIpo6iema
"pa3MBITOCTH" ¥ METOJIbI OOPHOBI C HEH.

JIP

BBC,I[GHI/IC 1 OCHOBBI

Cocrtszarenbubie cetu (GAN).
ApXxuUTeKTypa reHepaTopa u
JUCcKpuMuHaTopa. OyHKIHs MoTeph min-
max. [Ipo6nemsr 00yuenns GAN
(ucyesarolue rpaueHThI, KOJIJIAIC MOJ).
Metonsr ctabunuzanuu (Wasserstein GAN,
Gradient Penalty, Spectral Normalization).

JIP

BBenenue u OCHOBBI

ABTOpErpecCHOHHBIC U TPAaHCHOPMEPHBIE
MOJIeNH 1Sl reHepanui. [[puHiun nenu
MapKOBa B I'CHCpALlMH TCKCTA.
Apxwurekxtypa Transformer (Self-Attention,
Positional Encoding). DBostoriust GPT-
cemeticta. In-Context Learning.
Cpasuenue Encoder-Decoder (T5) u
Decoder-only (GPT) apxutexTyp.

JIP

CoBpeMeHHbIE apXUTEKTYPHhI U
MYJIbTUMOIaJIbHOCTh

Juddysnonnsie Mmonenu. OCHOBBI.
®opmMyIupoBKa IPSIMOro U 00paTHOTO
nporieccoB. uddy3uonnsie
BepoaTHOCTHBIE Moaenu (DDPM).
Anroput™bl 00yUYEHHs M COMIUIMHTA.

JIP

CoBpeMeHHbIE apXUTEKTYPHI U
MYJIbTUMOIaJIbHOCTh

Juddy3nonnusie moaenu. Y cKkopeHue u
KOHTpOJIb. Y ckopenue comimuara (DDIM).
Classifier-free guidance. YcinoBuas u
KOHTpoJIMpyeMas reHepanus. Mozaenu
Latent Diffusion (Stable Diffusion, VQ-
VAE).

JIP

CoBpeMeHHbIE apXUTEKTYPhI U
MYJIbTUMOIaJIbHOCTh

MYJ'II)TI/IMOI[ZU'II)HI)IG TCHCPATHUBHBIC MOACIIHN.

Pannee u noznuee cnusaue. Cross-Modal
Attention. Apxurextypsl CLIP, BLIP.
My bTHMOIATbHBIE OOJIBIITHE MOIEIH:
Flamingo, LLaVA, Cosmos. 3agaun
KOHTPACTHBHOTO O0YYEHUS U
BBIPABHUBAHHS MOIaJIBHOCTEN.

JIP

CoBpeMEHHBIE apXUTEKTYPBI U
MYJIbTUMO/IaJIbHOCTh

I'enepanus Buneo. OcobeHHOCTH
BPEMEHHOM COTJIaCOBAaHHOCTH.
ApPXUTEKTYpbI Ha OCHOBE TU(PPY3MOHHBIX
mozeneit (Video Diffusion Models).
Tpancdopmepst ais Buneo. [lpumenenune
JJIS1 aHAMAIWH.

JIP

CoBpeMeEHHbIE apXUTEKTYPHI U
MYJIbTUMOIAJIbHOCTh

Monenn Qwen. Multimodal Diffusion
Transformer (MMDIT).

JIP




HaumenoBaHue pa3aena (TeMbl)

Copep:xanue pa3jesa (TeMbl)

®opma
TeKyIlero
KOHTPOJIsI

2

3

4

10.

CoBpeMeHHbIE apXUTEKTYPhI U
MYJIbTUMOJIaJIbHOCTh

Moaenu Wan. Mixture of experts.
ApXUTEKTYpa, IPAKTHUECKOE
HCII0JIB30BAHUE JJI IrCHCpallu aHNuMalluu,
pecTaBpalii XpOHUKHU.

JIP

11.

CoBpeMeHHbIE apXUTEKTYPHI U
MYJIbTUMOJIaJIbHOCTh

Monemun ESRGAN, Real-ESRGAN. 3agaun
BOCCTAHOBJICHHUS U allCKEMIa BUJIEO.

JIP

12.

OnTumuszanus, azantanus v
WUHKEHEPUs

Mertoapl 3¢ peKTUBHOTO T000yICHUS
(Parameter-Efficient Fine-Tuning - PEFT).
Adapter Layers, Prefix-Tuning, Prompt
Tuning. LORA (Low-Rank Adaptation) u
QLoRA: maremaTnueckoe 000CHOBaHUE,
IIPEUMYIIECTBA, IPAKTUYECCKUE CLIEHAPHUH
HUCITOJIB30BaHUA.

JIP

13.

OHTI/IMI/IBaIII/DI, azgarnrTranusa u
HHXXCHCPHA

CxaTue U yCKOpeHue HEMPOHHBIX CeTeHl.
[TpuHIMIIBI TPYHUHTA (BECOBOH,
CTpyKTypHbIil). KBanTOBaHue (moct-
TPEHUPOBOYHOE, KBaHTU3ALMA-AWare
training). JlucTuiuisanus 3HaHUN
(Knowledge Distillation).

JIP

14.

OHTI/IMI/IBaIII/DI, azgarnrTranusa u
HHXXCHCPHA

OOyueHnue ¢ MOAKPEIUICHUEM IS
renepanuu (RLHF). Ilpumenenune RL st
ONITHMH3AIMH TeHEPAITUU TI0]]
HeauddepeHIupyeMble METPUKU.
[Taiinnaitn RLHF s BeipaBHUBaHuUsA
S3BIKOBBIX MOJIeTiel (Ha mpuMepe
ChatGPT). [IpoOnemMbl 1 BBI3OBBI.

JIP

15.

OHTI/IMI/ISaHI/ISI, azarranusa u
HHXKCHCPUS

OrneHka KayecTBa FreHEpPaTUBHBIX MOJIEIEH.
Mertpuxku it nzobpaxkenuii: FID, IS,
Precision/Recall. MeTpuku jyist Texcra:
Perplexity, BLEU, ROUGE. Yenosexko-
OpUEHTUpOBaHHas oleHKa. [Ipobnema
OIIEHKH KPEaTUBHOCTH U Pa3HO00Opasusl.

JIP

16.

OHTI/IMI/ISaHI/ISI, azarranusa u
HHXKCHCPUS

ITHKa, 0€30MMaCHOCTh U JETraIbHOCTD
reHepaTuBHBIX Mojenel. [IpoGnemsl bias,
fairness, rmy6okux nogaenok (deepfakes).
Mertob1 0OHapyKEeHUsI CTeHEPUPOBAHHOTO
KOHTEHTA. TeXHUKH ITOBBIIICHUS
0€301acHOCTH U HaJIS)KHOCTH MOeTeH
(cormacoBaHue, KpacHbIE KOMAHIbI).

JIP

17.

OnTumuszanus, afantanus 1
WHKEHEPUS

[TpoMbIieHHOE BHEAPEHUE U GPOHTHP
uccnenoBanuii. [IpoektupoBanue
apxutekTypsl UC ¢ reHepaTUBHBIMH
moxenssmu. CucteMsl kermupoBanus, A/B
tectupoBanue. O030p TEKYIINX TPEHIOB
(World Models, Generative Al B
MPOMBINIJICHHOCTH M HAYKE).

Ipumeuanue: JIP — omuem/3auwuma rabopamopnoti pabomoi, KII - svinonnenue Kypcosozo npoexma, KP - kypcosotl
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xomnoxeuym, T —
mecmupoganue, P3 — pewenue 3aday.




2.3.2 3aHdATHSA CEMHUHAPCKOTO TUIIA

He npenycmoTrpensl

2.3.3 JIaGopaTopHBbIe 3aHATHS

Ne HaumenoBanue pa3aena (TeMbl) HaumeHnoBaHue 1a00paTOpPHBIX padoT T;I:c())fll::qe?"o
KOHTPOJIsA
1 2 3 4
1. BBenenne u 0CHOBBI Hacrpoiika okpysxeHust conda 1 OCHOBBI JIP
PyTorch ms reneparuBHbIX 3a1a4. PaboTta
¢ Hugging Face.
2. BBenenue u ocHOBBI Peanusamus u o0yuenue VAE na natacere | JIP
MNIST/FashionMNIST.
3. | BBenenue u OCHOBBI Peanuzanus u o6yuenne DCGAN nHa JIP
naracere CIFAR-10.
4, BBenenue u 0CHOBEI WuTerpanus reHepaTuBHBIX Mojenei B BeO- | JIP
cepBHC ¢ ucnosibzoBanueM FastAPI.
5. CoBpeMeHHbIE apXUTEKTYphl U | BusyanbHoe nmporpaMMupoBaHue JIP
MYJIbTUMO/IaJIbHOCTh naiiaiinoB renepaunu B ComfyUI:
OCHOBBI.
6. | CoBpemennsie apxutekTypsl 1 | Co3nanue cinoxubix workflow B ComfyUl: | JIP
MYJIbTUMO/IaJIbHOCTh ucnonszoBanue ControlNet, paboTta ¢
Hojmamu. Ablation studies.
7. CoBpeMeHHbIe apxXUTEKTYphl U | Fine-tuning npenobyvennoit GPT-monenun | JIP
MYJIbTUMOJIAJTIbHOCTh JUIsl TEHEpalluM TeKCTa.
8. CoBpemennblie apxutekTypsl U | [Ipumenenne LoRA nns nooOyuenus Stable | JIP
MYJIbTUMO/IaJIbHOCTh Diffusion Ha cOOCTBEHHOM JaTaceTe.
9. CoBpemeHHbIe apXUTEKTYphl U | PaboTta ¢ nuddpy3noHHBIME MOACTSAMU JIP
MYJIBTUMOJIaJTbHOCTh yepe3 Hugging Face Diffusers:
0e3ycIoBHAsI U YCIOBHAS T€HEpalltsl.
10. | CoBpemeHHBIE apXUTEKTYPHl B | MyJIbTUMOIATBHOCTD: HCIIOIB30BaHHE JIP
MYJIbTUMOIaJIbHOCTh CLIP nyist ceMaHTHYECKOTO TOUCKA U
YIYUIICHUS] TeHEPallUH.
11. | CoBpemeHHBIC apXUTEKTyphl U | PaboTa ¢ MozmensimMu noBbIieHus kauectBa | JIP
MYJIbTUMO/IaJIbHOCTh u3obpaxenuii: Real-ESRGAN.
12. | Ontumuzanus, agantanus u [TpakTika mpyHUHTa U KBAaHTOBaHUSI. JIP
WHXXEHEPUS
13. | Onrumu3zanus, agantanys u [IpakTHka IMCTWILIALNNA: CKaTUe sA3bIKOBOU | JIP
WHKEHEpUs MOJEIIH.
14. | OnTumuzanus, aganTainus 1 KowmmekcHas olleHKa KadyecTBa JIP
WHXXEHEPUS reHepatuBHoOu monenu: pacuer FID,
CyOBEeKTHUBHAS OIEHKA.
15. | OnTumuzanus, aganTanys 1 JlooOyuenne MyIbTUMOAATEHON MOACTH JIP
VHXXECHEPUS LLaVA Ha coOCTBEHHOM JaTacere.
16. | OnTumuzanuys, aganTanys 1 RLHF B RL4LMs. JIP
WHXKEHEPUS
17. | OnTtuMuzanys, aganTanus 1 Fine-tuning monenu Qwen ¢ JIP
VHXXECHEPUS ucnonbp3oBaHueM LoORA Ha coOcTBEeHHOM
natacere B ComfyUI. Logit lens.

Ipumeuanue: JIP — omuem/3auwuma rabopamopnoti pabomoi, KII - svinonnenue kypcosozo npoexma, KP - kypcosotl
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xomnoxeuym, T —
mecmuposanue, P3 — pewenue 3adau.



2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX padoT (IPOEKTOB)

KypcoBas pabota He mpemycMoTpeHa. B KkauecTBe KypCOBOTO MPOEKTa CTYACHTHI
3alUIIAIOT UHPPACTPYKTYPY MPOEKTa BeO-MPUIIOKEHHS ¢ UcToib3oBaHeM ML no 3amanuto ot
HHAYCTPUAIBHOI'O IIapTHEpPA.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 00eCeYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4aroIUXCcH M0 JUCUMUILIMHE (MOTYJII0)

[Tepeuensb yueOHO-METOUIECKOTO 00ECTICUCHUS TUCITUTUIAHBI
Ne Bun CPC 10 BBIMIOJTHEHUIO CAMOCTOSTEIHHON pabOThI
1 2 3
1 | Usyuenue Metoauyeckue yka3zaHus [0 OpraHM3allMM CaMOCTOSITEIbHOU
TEOPETUYECKOTO paboThI CTYJCHTOB, YTBEPKICHHbBIE kadenpoit
MaTepuaia nHGOPMAIMOHHBIX TeXHOIOTHH, mpoTokoa Nel ot 30.08.2019
2 | Pemenue 3anau Metoauyeckue yka3zaHUsl [0 OpPraHHU3aAIlMH CaMOCTOSITENbHOM
paboThI CTYJICHTOB, YTBEPKJICHHBIE kadenpoit
nH(OPMALIMOHHBIX TexXHOJ0rui, mpotokos Nel ot 30.08.2019

Y4eOHO-METOAUYECKNE MaTepuasbl ISl CaMOCTOSITENIbHON pPabOThl 00yYaroIIUXCs U3
YUCila MHBAJIUAOB M JIMI C OTPAHUYECHHBIMU BO3MOXHOCTSIMU 3710poBbs (OB3) npenocTaBistorcs
B (hopMax, afanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3JOPOBBS M BOCIIPUATHS UH(POpMALINN:

JUig au1 ¢ HapyLIeHUSIMU 3pEHUS:

— B MieyaTHOM popme yBeIHueHHBIM HIpUQTOM,

— B (popMe 3JIEKTPOHHOI'O IOKYMEHTA,

— B ¢popMme ayauodaiina,

— B re4aTHoi (hopme Ha si3bike bpaiis.

JUnist a1 ¢ HapyIIEeHUsIMU CiTyXa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

Jlig au1 ¢ HapyLIeHUsIMA OIIOPHO-BUTaTEILHOTO ammapara:

— B I1e4aTHOM (opme,

— B (popMe dJIEKTPOHHOT'O IOKYMEHTA,

— B (opme ayaunodaiina.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
00y4aromuxcs.

3. O6pa3zoBare/ibHbIE€ TEXHOJIOTUH

B cootBerctBun ¢ TtpeboBanusmMu PI'OC B mporpamMma IUCHMIUIMHBI MpPEAyCMAaTpPUBAET

HUCIIOJIB30BaHUEC B y‘Ie6HOM nmponecce CICAyrmnux O6pa3OBaTCHI>HI>IC TEXHOJIOTUU: YTCHUC

JICKL[I/Iﬁ C HCIIOJIB30BaHUEM MyanHMCI[PIﬁHBIX TEXHOJIOT Hﬁ; MCTO/J MaJIbIX TPYIII, pa360p

MIPaKTUYECKUX 3a/1a4 U KEHCOB.

HpI/I O6yquI/II/I HCIOJIB3YIOTCA CIICAYIOIIUC O6pa3OBaTeJ'IBHBIe TEXHOJIOTHUHN:

— TexHomoruss KOMMYHHKaTHMBHOTO o0OydeHUss — HampaBieHa Ha  (OpMHpPOBaHHE
KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTU CTYAEHTOB, KOTOpas sBIsieTCs 0a30BOM, HEOOXOAUMOMN
AJig afanTanuu K COBpEMEHHBIM YCIIOBHUAM MeX(KYHLTypHOﬁ KOMMYHUKAIIUH.

— TexHomnoruss pa3HOypoBHEBOro (audQepeHIUpPOBaHHOIO) OO0y4YeHHs — TpeAroyaraer
OCYHIICCTBJIICHUC MO3HaBaTeJIbHOU ACATCIIBHOCTH CTYACHTOB C y‘IéTOM HUX WHAWBUIAYAJIBHBIX
CHOCOOHOCTEHM, BO3MOXKHOCTEH M MHTEPECOB, MOOILIPSISI UX PEaTU30BBIBATH CBOM TBOPUYECKUM
IIOTCHIUAJI. C0321aH1/1e 1 UCIOJIB30BAHUEC NTUATHOCTUYCCKUX TECTOB SABJISICTCS HEOTHEMIIEMOH
HaCTbhIO IlaHHOﬁ TEXHOJOI'H.



— TexHonorust MOAYJIBHOTO O0YYEHHS — MPEAYCMATPUBAET JCJIEHUE COJCPKAHUS TUCIUILITMHBI
Ha JIOCTaTOYHO aBTOHOMHBIE pa3/ielibl (MOIYJIH), HHTETPUPOBAHHbIE B 00NN KypC.

— Hudopmammonno-kommyHukanuonusle  texHoiorun  (MKT) - pacmmpsitor  pamku
00pa30BaTENILHOTO MPOLIECCa, MOBBIIIAs €ro MPAKTUYECKYIO0 HAlPaBIEHHOCTh, CIOCOOCTBYIOT
MHTCHCU(UKAIIMA CaMOCTOSTENIHOW pPAa0OThl y4yaluxcs M IOBBIIICHUIO IO3HABATEILHON
aktuBHOCTH. B pamkax UKT Beiaenstorcst 2 Buga TEXHOJIOTUIA:

— TexHosorus UCNOIB30BAHUS KOMITBIOTEPHBIX ITPOrpaMM — 03BOJISIET () (HEKTUBHO JOIOTHUTh
nporecc 00y4YeHHUs A3bIKY Ha BCEX YPOBHSIX.

— VIHTepHEeT-TeXHOJIOTUU — MPEAOCTABISAIOT IIMPOKHE BO3MOKHOCTHU JUIS TIOMCKA MH(pOpPMAIINH,
pa3pabOoTKU Hay4HBIX IPOEKTOB, BEACHHs HAYUHBIX UCCIICAOBAHUM.

— TexHomnorus uHIUBUAYaIU3alMu OOy4YeHHMsT — IIOMOIaeT peaJu30BbIBaTh JHMYHOCTHO-
OPUEHTHUPOBAHHBIN IOAX0J, YYWUTHIBas WHAMBHUIYaJIbHbIE OCOOCHHOCTH M TOTPEOHOCTH
y4aluxcs.

— IIpoexTHas TEXHOIOIUS — OPUEHTUPOBAHA HA MOJEIMPOBAHUE COLMAIIBHOTO B3aUMOICHCTBYS
YUAIIUXCS C HENBI0 PEeIICHHs 3a/1a4i, KOTOpasi ONpeeNsIeTcsl B paMKax MpodeccHoHaIbHON
HOJTrOTOBKH, BBIJEIAS TY WM UHYIO IPEIMETHYIO 001aCTh.

— TexHomnoruss 0o0ydeHUS B COTPYJHHUYECTBE — pealu3yeT MJCK B3aUMHOIO O0ydeHus,
OCYLIECTBJISII KaK MHAMBHUIYAIbHYI0, TaK M KOJUIEKTUBHYI0 OTBETCTBEHHOCTb 3a PELICHUE
y4eOHBIX 3a1a4.

— HrpoBast TeXHOJOruUsi — IMO3BOJSET pa3BUBaThb HABBIKU PACCMOTPEHUS psAJa BO3MOMKHBIX
Croco00B peleHus podiieM, aKTUBU3UPYS MBILIUIEHUE CTYICHTOB U PAaCKpPbIBast TMYHOCTHBIN
MNOTEHLIMAT KaXJI0T0 yJallerocs.

— TexHonorus pa3BUTHUS KPUTUYECKOTO MBIIUIEHHUS — CIOCOOCTBYET (POpMHpPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CHOCOOHOW KPUTUYECKM OTHOCUTHCS K MH(OPMAIUH, YMEHUIO
oTOMpaTh HHMOOPMAIIHIO [T PEIICHHUS TOCTABICHHOW 3a]auu.

KommiekcHoe ucrnosib3oBaHHE B y4yeOHOM IPOLIECCE BCEX BBILICHA3BAHHBIX TEXHOJIOTHI
CTUMYJIUPYIOT JIMYHOCTHYIO, HMHTEJUIEKTYaJbHYI0 aKTHBHOCTb, Pa3BUBAIOT I103HABATEIbHbBIC
IpPOIIECChl, CHOCOOCTBYIOT (OPMHMPOBAHUIO KOMIIETEHIMH, KOTOPBIMH JOJDKEH 001anaTh
OyIyIIMi CIICIIMAIHCT.

OcCHOBHbBIE BU/Ibl HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN BKIIIOYAIOT B CEO0SI:

— paboTa B MajbIX rpynmnax (KOMaHze) - COBMECTHas JIeSTeNbHOCTh CTYAECHTOB B TPYIIE MOA
PYKOBOJICTBOM JIM/I€pa, HallpaBlIeHHas Ha pelleHue oOumieil 3amauu myTéM TBOPYECKOTO
CJIO’KEHUS pe3yJIbTaTOB MHIUBUAYATbHON pabOThl YWIEHOB KOMaH/IbI C JIEJICHUEM MTOJIHOMOYUN
Y OTBETCTBEHHOCTH;

— TpOEeKTHas TEXHOJIOTUS - WHJIWMBUIYyaJbHAs WM KOJUJIEKTUBHAs JAEATEIbHOCTH MO OTOOpY,
pacnpeneseHUI0 U CUCTEMaTU3alluY MaTepHralla o ONPEEIIEHHOM TEME, B PE3yJIbTaTe KOTOPOU
COCTaBJISI€TCSI IPOEKT;

— aHaJIW3 KOHKPETHBIX CUTYALUH - aHAIM3 pealIbHbIX IPOOJIIEMHBIX CUTYaI1il, UMEBIINX MECTO B
COOTBETCTBYIOMIEH 001acTH MPOhECCHOHATBHON NeSITeIbHOCTH, U TTOMCK BAPUAHTOB JIYULIHX
peueHui;

— DpPa3BUTHE KPUTUYECKOTO MBILIUICHUS — OoOpa3oBaTelibHas JAESITEIbHOCTb, HANpaBICHHAs Ha
pa3BUTHE y CTYACHTOB Pa3yMHOT0, pe(IEKCHBHOTO MBIIIICHUS, CIOCOOHOTO BBIIBUHYTH
HOBBIE UJIEU U YBUJIETh HOBbIE BO3MOKHOCTH.

[Toaxon pa3dopa KOHKPETHBIX 3ajlay M CUTYaAIMH IIMPOKO UCTIONIB3YEeTCs KaK MPErnoaaBaTeseM,
TaK U CTyJ€HTaMH BO BpeMsl JIEKIIUiA, JTa0OpaTOPHBIX 3aHATUHN U aHaJIN3a pPe3yIbTaToB
CaMOCTOSITENIbHON PaboThl. TO 00YCIOBICHO TEM, UTO IIPU UCCIETOBAaHUU U PEIIEHUH KaXKI0H
KOHKPETHOM 3aJ]aul UMEeTCsl, KaK MPaBUII0, HECKOJIBKO METOJIOB, a 3TO TpeOyeT pazdbopa u
OLICHKH 11€JI0M COBOKYITHOCTH KOHKPETHBIX CUTYalUH.



KOJIU4€eCTBO
Cemect Hcnoab3yemMble HHTEPAKTHBHbBIE
Buj 3ansaTus HHTEPAKTUBHBIX
p o0pa3oBaTe/bHbIE TEXHOJIOTHHU
4acoB

[IpakTnueckue 3aHATUA B pexXuMax
7 JIP B3aUMOJCUCTBUS «IIPEIIOAABATENb — CTYICHT» U 46

«CTYJICHT — CTYJICHT»

Hroro 46

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapel, JIP — nabopamopuuvie zansmus, CPC —
camocmosimenvHas paboma cmyoeHma

Tembl, 3a1aHust U BOMPOCH JUISI CAMOCTOSITENIbHOW pabOThl MpHU3BaHBI CHOPMUPOBATH
HaBBIKM TIOWCKAa WH(OPMAIUH, YMEHHUS CaMOCTOSTEIbHO PACIIUPSITh U YIIyOJIATh 3HAHHS,
MOJIyYCHHBIE B XO/1€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHATHA.

[Tomxox pazbopa KOHKPETHBIX CUTYaIllui IMPOKO UCTIOIB3YETCs KaK IMPEToIaBaTeNieM, TaK
U CTyJIEHTaMH{ IPU MPOBEICHUH aHAN3a PE3yJIbTATOB CAMOCTOSTEILHON PaOOTHI.

Jlnst AuIl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI MIPEIYCMOTPEHA OpraHM3allus
KOHCYJIBTAIMH C MCIIOJIb30BAaHHEM DJICKTPOHHOH ITOYTHI.

J1J1s1 JIT C HApYIICHUSIMH 3PEHHSL:

— B I1€4aTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIUI ¢ HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist auI ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI IIPEIYCMOTPEHA OpTaHHU3alus
KOHCYJIBTAIMH C UCIIOJIb30BAHUEM DJICKTPOHHOH ITOYTHI.

JIaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
00y4aronuxcs.

4. OueHoOYHbIE U METOAUYECKHE MATEPHAJIBI
4.1 OueHoyHble CpeAcTBa JUIA  TeKyllero KOHTPOJSA  YCIeBAeMOCTH M
l'lpOMe)KYTO‘IHOﬁ aTrreCcralnumn

OneHouyHble CpeAcTBa MpeIHa3HAYeHbl JJIsi KOHTPOJS M OLEHKM 0oOpa3oBaTeIbHBIX
JOCTMDKEHUH 00ydaroMXcsi, OCBOMBIIUX Mporpammy ydeOHoU auciumiunabl «DataOps & ML
Ops».

OneHouHbIEe CpencTBa BKIKOYAET KOHTPOJIBbHBIE MAaTEpHaibl JUIsl IPOBEACHNS TEKYyUIero
KOHTPOJIAA B popMe OLIEHKH J1a00paTOPHBIX padOT K MPOEKTa K IK3AMEHY.

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU

3JI0pPOBBSI BEIOUPAIOTCS C YYETOM MX UHAMBHUIYAIbHBIX CUXO(U3UUECKUX 0COOEHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIM/IAM H JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
IIPEIOCTABIIAETCS TONOJHATEIBHOE BPEMS ISl IOArOTOBKH OTBETA HA DK3aMEHE;

— IIpU MPOBEJICHUH TPOLEIYPHI OIICHUBAHUS PEe3yIbTaTOB 00yUeHHs] HHBAIUIOB U JIUIL C
OTPAaHNYEHHBIMU BO3MOXKHOCTSIMHU 3J0POBBS IPEAYCMATPUBAECTCS MCIIOJIb30BAHUE TEXHUYECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C X WHAWBUIYATbHBIMH OCOOCHHOCTSMU;

— IIpU HEOOXOAUMOCTH JJIsl 00YyHAIOIIMXCS C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIWAOB TpOILEAypa OLCHUBAHUS pE3yJNbTAaTOB OOYYEHHUS IO JAUCHUIUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

IIponetypa oneHMBaHUsI Pe3yJIbTATOB OOYYEHMsS WHBAIMIOB U JIUI[ C OrpaHUYEHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSI 110 JUCHUIUIMHE (MOJYJIO) IpelycMaTpuBaeT IpeloCTaBICHUe



uHpopManuu B QopMax, aJaNTUPOBAHHBIX K OTPAHMYEHHSIM HX 370POBbSI M BOCIPUATHA
uHpOpMaLUu:
JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B popMe JIEKTPOHHOTO TOKYMEHTA.
JUig nu1 ¢ HapyLIeHUSIMU CiIyXa:

— B IIeYaTHOM ¢opme,

— B (JOpMe PIEKTPOHHOTO JOKYMEHTA.
JIst UL ¢ HapyIIeHUSIMH OTTIOPHO-/IBUTATEIIBLHOTO amlapara:

— B mieyaTHoi opme,

— B (hopMe 3JIEKTPOHHOT'O JIOKYMEHTA.
JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3HPOBAaH B 3aBUCUMOCTH OT KOHTHUHTCHTA
oOyyJaronuxcs.

CTpyKTYypa OllEHOYHBIX CPEICTB AJIs TEKYLIeld U MPOMEKYTOYHOM aTTeCTAIMU

. Haumenosanue
Ne Kontpomupyemsie Kox koHTpOIHpyeMoii
OLIEHOYHOT'O CPEeJCTBA
/ pa3zaensl (TeMbl) KOMIIETCHIIUHU (MU ee
* N IIpomexyTounas
n JMCIUTUTHHBI YacTH) Texyuii KOHTPOJIb
aTTecTalys
BBeneHne u OCHOBBI LLM-1 JIP 1-4 Tpoexm c reticom om
1 UHOYCIMPUATLHO20
napmuepa
COBpeMeHHBIe LLM'l, LLM-Z ‘/YP 5_11 HpoeKm C Kel;COM om
2 apXUTEKTYPHI U UHOYCIMPUATILHO20
MYJIBTUMOJAJIbHOCTD napmuepa
OnruMusanus, DL-1, DL-2, FC-1, JIP 12-17 Ilpoexm c keticom om
3 ajarnranus u FC-2 UHOYCIMPUATLHO2O0
MHXCHCPpUSI napmiepa
IHoka3aTesu, KPpUTEPHHU H LIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIIUI
CooTBeTCTBHE IHOPOroBoMy YPOBHIO OCBOCHHA KOMHCTCHHI/Iﬁ IJIaHUPYEMbIM

pe3yibTaTaM O0YUYCHHUS U KPUTEPUAM MX OICHUBAHUS (OI[CHKA: 3aYTEHO):

DL-1 (3)
Cnocooden npumenams u (unu) papadbamoieams apXumexKmypovl 21yOOKUX HelupoHHbIX cemeil
DL-1.6 Cnocoben pa3zpabaTbiBaTh, Pa3pabaTbiBaeT HOBBIE APXUTEKTYPhl F€HEPATUBHBIX
aJlanTUPOBATh U BHEJPATh T€HEpAaTUBHBIE CETEeH, aJJalTUBHO IPUMEHSIET apXUTEKTY Py
HEWPOHHBIE CETH ISl pELICHUS VAE+GAN; pa3zpaOaTbIBaeT KarcyJibHbIE CETH
MIPAKTUYECKHX 3a/1a4, BKII0Yas CO3/1aHuE
HOBBIX aPXUTEKTYP, ONTHUMH3AIIHIO
00y4YeHHs U POMBIIUIEHHOE
pa3BepTHIBAHUE MOJIEIICH

DL-1.7 Criocoben pa3pabaThiBaTh,
ONITUMHU3UPOBATH U TIPUMEHSTH
aBTO’HKOJIephl (AE) 1 BapnannoHHsle
aBTo3HKoepbl (VAE) s pemenus
3aJ1a4 CHHYKEHHSI pa3MEepHOCTH,
TeHEpAllNU TaHHBIX U OOHAPYKEHHS
aHOMaJIuH, BKJIOYas CO37aHne

[IpuMeHsieT MaTeMaTU4ECKUE OCHOBBI
(hopMHpOBaHUSI TPOCTPAHCTBA CKPBITHIX
HMOE/IMHTOB; 3HAEeT BEPOSTHOCTHBIIN XapakTep U
OTJINYUS €CTECTBEHHOI'O U HCKYCCTBEHHOTO
TE€HEPAaTUBHOTO MPOLIECCOB; 3HAET MaTEMaTHUECKHE
OCHOBBI (DYHKIIMOHUPOBAHUS BEPOSATHOCTHOT'O
aBTOKOJMPOBIIMKA; 0OOCHOBBIBAET IPUMEHEHUE



aApXUTEKTYp, OOyUCHHE MOJIeTICH U NX
BHEJPEHUE B IPOIYKTHBHYIO CPEIY
DL-1.11 CnocobeH npuMeHSTh,
aIalITUPOBATh U Pa3padaThIBATh METOIBI
CKaTHsI HEUPOHHBIX CETEH ISt
ONTUMHU3AIHUH TTPOU3BOTUTEIILHOCTH
MoJenel, BKIIFo4Yas KBaHTOBaHHUE,
MPYHUHT, TUCTHUTSIIIAIO U IPYTHE
TEXHUKH, C YIETOM TPEOOBAHHH K
KAaueCTBY U BBHIYUCIUTEILHOMN

3¢ PEeKTUBHOCTH.

DL-1.12 Cnoco0OeH npuMEHSTb,
aJanTUPOBATh U pa3padaThIBaTh METOIbI
000y4YeHUsI HEUPOHHBIX CeTel AJis

s exTUBHON amanTauy Moaeen K
HOBBIM 3ajJa4aM U JJOMEHAaM.

DL-2 ()

nuBepreniuu Kynr6aka-Jleitbnepa uepe3 oCHOBHOE
TOKJIECTBO aBTOKOUPOBIIUKOB

Brnaneer anmapaToM CTpyKTYpPHUPOBaHHOTO U
HECTPYKTYPUPOBAHHOIO IIPYHUHIA, 3HAET CTPATETNU
npopexuBaHus. Pa3pabareiBaeT HOBbIC METO/IBI
CXKaTusl.

Bnageer npoasunyTeiMu TexHuKaMu (adapter layers,
LoRA, prefix-tuning). KomOuaHpyeT pasandHbie
cTpareruu ajanramnud. Paboraer ¢ MaibiMu
naraceramu (few-shot learning)

Cnocoben npumenams u (uiu) papadamuvléams cO6peMeHHble APXUMEKNYPbl 2eHEPAMUBHBIX

21y0oKuUx cemeil

DL-2.1 IlpumMeHsieT U3BECTHBIE
ApPXUTEKTYpbl FT€HEPATUBHBIX TTTyOOKUX
HEHUPOHHBIX CETEH IS PEILICHUS
MIPUKJIAIHON 3a/1a4uM (TeHepalus TeKCTa,
reHepanus H300paKeHU 10 TEKCTY,
CHUHTE3 PeYH U T.J.), IPU HEOOXOAUMOCTH
MIPOBO/IS T0O0OyUeHUE Ha Habopax
JTAHHBIX

LLM-1 (1I)

Momudunupyer apXuTeKTypsl O CrieluuIecKue
TpeboBanus. Pa3pabareiBaeT ruOpPUIHBIC TTOIXOIBI
(marmpumep, nuddysznonnsie moaenu + GAN).
ONTUMHU3HUPYET APXUTEKTYPBI TSI IEIEBBIX
anmaparHbIx maTgopm. PazpabareiBaeT HOBBIE
METO/IbI I0OOYYEHUS JIJIsl TEHEPATHUBHBIX MOJICIICH.
[Mpumensier few-shot/zero-shot learning TexHukH.
Peanmuzyer reinforcement learning my1st reHepanuu.

Cnocooen npumenams u (unu) pazpadbamoeieams cenepamugnvie mooeau u bAM

LLM-1.1 3naer apXuTeKTyphl
TE€HEPATUBHBIX MOJEIIEH
LLM-1.4 TToHnMaeT mpUHITUTIBI
reHEpALHU B MYJIbTUMOIATbHBIX
MOJIEIIAX

LLM-2 (1)

CpaBHHBaeT apXUTEKTYPBI M BHIOMPAET TOIXO/IAIIYIO
o[ 33/1a4y

Hcnonp3yer MyIbTUMOTATEHBIE MO JITIS
captioning u tagging

Cnocoben 0oodyuams, adanmupoeams u ONMUMUIUPOBAMb 2EHEPAMUBGHBLE MOOENU OO
cneyuguueckue 3a0auu u ycioeus NPUMeHeHus

LLM-2.1 [Tounmaer npunuuisl fine-tune

FC-1 (B)

[Ipumensier fine-tune k npegO0OyUYEHHBIM MOJIESIM HA
HOBBIX JIaTaceTax

Cnocobden npoooums ponmupnsvle UCC1e006AHUA 8 001ACHMU APXUMEKMYP, A120PUMMOE

MO, onmumuzauuu u mamemamuxku
FC-1.2 Pa3pabarbiBaeT HOBbIE
apXUTEKTYphl NIyOOKHUX HelpoceTe

FC-2 (B)

3HaeT nepeaoBbIe APXUTEKTYPhl B OCHOBHBIX
TpUaax: apXUTEKTypa-qaHHbIe-3a/1a4a, IPUHIUIIBI
UX MMOCTPOEHUS, CUIIbHBIE U c1a0ble CTOPOHBI. 3HAeT
0COOEHHOCTH HanboJiee 4aCcTO BCTPEUAIOIINXCS
BBIUMCIIUTENEH, yMeeT MoAOUpaTh apXUTEKTYPHI,
AICKBATHBIC 0COOEHHOCTSIM BBEIYUCIUTENBLHBIX
YCTPOMCTB.

Cnocooden npoeodums ¢pponmupnsle uccie008anus 6 0oaacmu YyHoaMeHmaabHbvIX U

2CHEPAMUBHBIX MOoOeell



FC-2.3 Uccnenyer u co3aaeT MyJIbTH- JlooOGydaeT roTOBbIE MYJIBTHMOIAJIbHBIC MOJIEITH

MoanbHbIe OombIne s3p1koBbIe Moienu  (Flamingo, LLaVA). Ctpout naituraiiHb

(LLM) COTJIACOBAHUS JJAHHBIX Pa3HBIX MOJIATbHOCTEH.
Brnageer Texankamu 6a30BOTO BBIPAaBHUBAHUS
MoaanbHOocTel yepe3 CLIP-momo06HbIe SHKOIEPHI.
OrneHUBaET Ka4eCTBO Yepe3 CTAaHIaPTHBIE METPUKH
(cross-modal retrieval accuracy)

TunoBbie KOHTPOJIbHBbIE 32JaHUSI WJIN HHbIE MATEPHAJIbI, He00X0AUMbIe 1JIsl OLleHKH
3HAHM, YMEHHUH, HABBIKOB M (MJIH) ONbITA [AEATEJbHOCTH, XapPaKTePHU3YIIIUX ITANbI
(popMupoBaHus KoMIeTEeHIIHI B IIpolecce 0CBOCHUA 00pa30BaTeIbHOI MPOrpamMMbl

Ilpumep nabopamopnoit padomaut
Jlabopamopnas paboma Nel: Hacmpotixa oxpyacenusi u 6gederue 8 PyTorch ons
2eHepamuBHbIX 3a0ay

Lenv pabomui:

CdopmupoBaTs 0a30Bble MPAKTUYECKHE HABBIKU pPabOTbl ¢ UHCTPYMEHTApUEM JUIS
pa3paboOTKU reHEePATUBHBIX HEUPOHHBIX CETeH, BKIIOYas CO3/IaHNE U30JIMPOBAHHBIX OKPYKEHHH,
OCBOCHHME OCHOBHBIX Bo3MOxHOCTel PyTorch u 3nakomcTBO ¢ 3kocucremoit Hugging Face kak
dbyHIamMeHTa JUIsl ocienyrolel paboThl C COBPEMEHHBIMH M€HEPATUBHBIMUA MOJICIISIMHU.

3aoauu:
W3yunTh NPUHIUIIEL pa0OTHI C CUCTEMaMH yIipaBiieHus okpyxenusmu (Conda)
Hactpouts uzonuposannoe Python-okpysxenue ¢ nomouisro Conda
O3HaKOMUTKCS C Opranu3anue permosuropus moaeneit Hugging Face Hub
Hayuutbcs paborats ¢ npeaodydyenHsiMu Mozensmu yepe3 Hugging Face Hub ¢
nomouibto PyTorch

Ooicudaemvie pe3yromamol.
I'enepamop oamacema .

Xoo pabomsi
1. YcranoBure conda, co3zaliTe BHPTyaJbHOE OKpPY:KeHHME H YCTAaHOBUTE
HEe00X0IUMbIe AKEThI:

# YcTaHoBUTE conda
wget https://repo.anaconda.com/miniconda/Miniconda3-latest-Linux-x86_64.sh -O ~/miniconda3/miniconda.sh

bash ~/miniconda3/miniconda.sh -b -u -p ~/miniconda3
rm ~/miniconda3/miniconda.sh

source ~/miniconda3/bin/activate

conda init --all

# NpoBepuTb ycTaHOBKY Conda
conda --version

# 06HOBMTbL Conda npu Heob6XoAMMOCTMU
conda update -n base -c defaults conda

# Co3fgaTb HOBOE OKpyxeHue ¢ Python 3.12



conda create -n generative-ai python=3.12

# AKTMBMpPOBATb OKPYXeHUue
conda activate generative-ai

# YCTaHOBUTb OCHOBHble MakKeTbl
conda install pytorch torchvision torchaudio pytorch-cuda=12.1 -c pytorch -c
nvidia

conda install matplotlib numpy pandas transformers datasets huggingface_hub

# oukcum b6ar libtorch_cpu.so: undefined symbol: iJIT_NotifyEvent Ha AMD CPU
conda install mk1=2023.1.0

# test_environment.py

import torch

import transformers

print(f"PyTorch version: {torch.__version__}")
print(f"CUDA available: {torch.cuda.is_available()}")
print(f"Transformers version: {transformers.__version__}")

2. [Iporectupyiite ckaunBanue u pabory LLM c Hugging Face:

# hf.py

import torch

from huggingface_hub import 1list_models, 1list_datasets
from transformers import pipeline

# Mouck mopenen Ans reHepaTUBHbLIX 3ajady
generative_models = list_models(filter="text-generation", 1limit=5)
print("NonynspHole mMogenn Ans reHepauunm TekcTa:")
for model in generative_models:
print(f"- {model.modelId}")

# 3arpyska v ucnonb3oBaHMe rOTOBOW Mogenu
generator = pipeline('text-generation’,
model="'distilgpt2',
device=0 if torch.cuda.is_available() else -1)

# leHepaumsa TeKcTa
result = generator("The future of artificial intelligence",
max_length=50,
num_return_sequences=1)
print("CreHepupoBaHHbIii TekcT:")
print(result[0]['generated_text'])

# datasets.py
from datasets import load_dataset

# NpocMOTP AOCTYMHbLIX gaTaceToBs
text_datasets = list_datasets(filter="task_categories:text-generation",
1limit=3)
print("JaTaceTs gna reHepauum TekcTa:'")
for dataset in text_datasets:
print(f"- {dataset.id}")

# 3arpy3ka Hebonbworo gataceTta A/ 3KCNEpPUMEHTOB
try:

dataset = load_dataset("imdb", split="train[:100]") # nepBble 100
npuMepoBs

print(f"Pa3vep pgataceTta: {len(dataset)}")



print(f"Npumep TekcTa: {dataset[O]['text'][:200]}...")
except Exception as e:
print(f"Ounbka 3arpy3ku pataceTta: {e}")

#generator.py

def simple_text_generator(model_name, prompt, max_length=100):
"""MpocTasa ¢yHKUMA O19 reHepauum Tekcrta"""
try:
# CozpaHue naiinnariHa
generator = pipeline('text-generation’,
model=model_name,
device=0 if torch.cuda.is_available() else -1)

# [eHepauus

results = generator(prompt,
max_length=max_length,
num_return_sequences=1,
temperature=0.7,
do_sample=True)

return results[@]['generated_text']

except Exception as e:
return f"Ouwnbka: {e}"

# TecTunpoBaHMe Ha pa3HbLIX nMpomMnTax

prompts = [
"In a distant future where AI",
"The secret to understanding neural networks is",
"When I started learning deep learning"

for prompt in prompts:
generated = simple_text_generator('distilgpt2', prompt)
print(f"MpomnT: {prompt}")
print(f"Pe3ynbTaTt: {generated}")
print("-" * 50)

3. CocraBbTe oT4eT U 3arpy3urte B Moodle.

Tpebosanus k omuemy
1. TuTynBbHBINA JUCT
HaszBanue pabotsl, PUO crynenra, rpynna, aara.

2. Beenenue
Henb u 3a1aunt pabOTHI.
Onucanue NpUIOKEHHUS.

3. Teoperuueckas 4acTb
Kpatko omnucaTh cyTh paboThI.

4. Peanuzanus
Kon na Python.

5. Pesynbrars!l
CKpHUHIIOTHI pabOTHI .



6. BriBOIBI
[TpoGieMbl, BOSHUKIIIME TTPH BBHITTOTHEHUH 3/ IaHUS.

Kpumepuu oyenxu
3auteHo: OkpyXeHHue HaCTPOeHO, MpoTecTupoBaHa pabota moaenu ¢ HuggingFace.
He 3auteno: OkpykeHue He HaCTPOEHO WJIM MOJIENb He paboTaerT.

Pexomenoyemvie uncmpymenmoi

- Python.

3a4eTHO-IK3aMeHAIHOHHBbIE MAaTEPUAJbI /1JIsl MPOMEKYTOUHOI aTTecTAlNU (324eT)
Ornucanne KOMaHIHOTO MPOEKTa
HazBanue: "Pa3paboTka u pa3BepThIBaHHE CUCTEMBI C UCIIOIB30BaHNEM TeHepaTuBHoro MIN"

[enb: CnpoekTupoBath, peaiu30BaTh U pa3BEPHYTh BEO-NPUIIOKEHHUE C UCIIOIb30BAaHUEM
rerepatuBHoro NN.

3anaun koMaH sl (3-4 yenaoBeka):

1. AnHanu3 npeaMeTHOI 00JI1aCTH U IPOSKTUPOBAHUE APXUTEKTYPHI:

- BeiOpaTh npeaMeTHy 0 001acTh (CM. 3a/1a4u UHIYCTPUATIBHBIX TAPTHEPOB).

- ChopmynupoBath TpeOOBaHU K cucTeMe: (PyHKIMOHAIbHBIE (TOYHOCTD, latency) u
He(yHKIMOHAJIbHBIE (BOCIIPOU3BOIUMOCTb, MACIITA0UPYEMOCTD ).

- CIpoeKTUPOBaTh apXUTEKTYPYy CUCTEMBI ¢ UCOIb30BaHueM auarpamMm (UML), Beiaenus
KOMITOHEHTHI JIJIs1 cOOpa JaHHBIX, UX MPOBEPKH, 00yUEHUs, CCpBUHTAa 1 MOHUTOPHHTA.

- OGocHOBaTh BHIOOP CTEKA TEXHOJIOTHA IS KaXKJOTO KOMIIOHEHTA.

2. Pa3paboTka 1 HacTpoiika HHPPACTPYKTYPHI:

- Coznats GitLab-peno3utopuii ¢ mpaBuiIbHON CTPYKTypoi nmamnok (data, models, src,
pipelines).

- Hactpouts DVC 1111 BepcOHUPOBaHUS JaHHBIX U MOJieJIEl, MHTETPUPOBAB €ro C
ynanenHsIM xpanuiuieM (Yandex Cloud).

- PeammzoBats xonseiiep CI/CD B GitLab, koTopbrii:

- 3amycKaeT TECThI KO/A U JAHHBIX TP Ka)KIOM KOMMUTE.

- 3anyckaeT TPEeHUPOBOYHBIN NaIUIaiiH IPpYU U3MEHEHUH JaHHBIX WIHM KOJa MOJAENIN
(Continuous Training).

3. Peanmzauus ML-naiinnaiiHa 1 MOHUTOPHUHT:

- PeanuzoBaTh ckpuntel 115t cOopa M CUMYJISILIMM [TOTOKA HOBBIX JaHHBIX, fine-TrOHUHTa
MOJIETH.
- PeanuzoBaTh ckpunt npoBepKku KayecTBa HOBBIX AaHHbIX (Data Validation) u nerektupoBanust
npeiida xonuenuuii (Concept Drift).

4. PazpaboTka BeO-TIPHIIOKEHHUSL:
- Pean3oBaTh BeO-TIpMIIOJKeHNE, NCTIONB3YIOIIEE Pa3pabOTaHHYIO TeHEPATHBHYIO MOJIETb.

Pesynbrar: Komanga npeacrapiseT paboTarouuii pOTOTUI BEO-TIPUIIOKEHUS C
MCII0JIb30BaHuEM TeHepatuBHoro MM, nokyMeHTalnIo o apXuTeKType, perno3uTOpUid ¢ KOAOM U
nairuiaiiHaMu, a Tak)Ke OTYET M0 pe3yibTaTaM paboTsl cuctemsl B pexume Continuous Training.



Ilepeuens komnemenyuil (vacmu KoMnemenyu), NPO6eEPAEMbIX OUCHOUHBIM CPEOCMEOM
LLM-1, LLM-2, DL-1, DL-2

4.2 MeToanuyecKkue MaTepuaJbl, onpeaeasiomye Npoueaypbl OueHUBAHUS 3HAHMI,
YMeHHIi, HaBBIKOB W (MJIH) ONBITA [eATEJbHOCTH, XaPaKTePU3YKOIIUX 3Tambl
(popMupoBaHus KOMIETEHIIM A

Metoauyeckue peKOMEHJALUH, OMNpelesilolHe NPOoUeAYPbl OLECHMBAHUS Ha
JIK3aMeHe:
[Ipouenypa nmpoMeKyTOYHOM aTTECTALHMHU MPOXOAHUT B COOTBETCTBUM C IlonoxkeHuem o
TEKYIIIeM KOHTPOJIC U MTPOMEKyTouHOH aTTecTanuu odydaromuxcss @I'bOY BO «KyoIl'Y».
HtoroBoii (opmoii KOHTpOJIE CPOPMHUPOBAHHOCTH KOMIIETEHIMH y OOYYaromuxcs 1o
JTUCIUILINHE sBJsieTcs 3a4eT. CTyAeHThI 00513aHbl C/IaTh 3a4€T B COOTBETCTBUH C PACIHCAHUEM U
y4€OHBIM IIJIAaHOM.
®OC npoMeKyTOUHOM aTTeCTallMd COCTOMT W3 3aJaHUi U PE3yJbTATOB TEKYIIEro
KOHTPOJISL.
dopma npoBeIeHUs IK3aMeHa: YCTHO (3aliTa MPOeKTa).
[IpenonaBaTento npeaocTaBiIseTCs IPABO 3a/1aBaTh CTYIEHTaM JOIOJIHUTEIbHbBIE BOIIPOCHI
0 Bcel yueOHOU mporpaMMe AUCIUILITUHBIL.
PesynbTar cnaum 3auera 3aHOCUTCS MPENOJABATEIEM B 3K3aMEHALMOHHYIO BEJOMOCTh U
3aUETHYIO KHUXKKY.
OneHuBaHUE YPOBHSA OCBOEHHUS AMCLMILIMHBI OCHOBBIBAETCS HA KAUECTBE BBHIOJHEHUS
CTYJI€HTOM 3a/IaHUM TEKYILEro KOHTPOJISI U MPOEKTA.
Kpurepun onenkmn:
3auTeHo — BbIMOIHEHO 60% 1abopaTOPHBIX paOdOT U BBINOJIHEH MPOEKT.
He ynoBnerBopurensHo — BeInonHeHO MeHee 60% 1abopaTopHbIX padOT UM HE BBIIIOJIHEH
IIPOEKT.

Memoouueckue  pexomenoauyuu,  onpeoenarouiue - npoyeodypvl - OUEHUGAHUA
aabopamopuuix padom:

[Tpouieaypa otieHUBaHUS Ta00OPATOPHBIX PAOOT MPOXOAUT B COOTBETCTBUU ¢ [lonoxennem
0 TEKYIIEeM KOHTpPOJIE U MPOMEXYTOo4uHOM arrectanuu odyyatoumxed @PI'bOY BO «Ky6I'V».

ITo xaxmoit nabopatopHoii pabote odopmisiercs otyeT. OTYETH CAAIOTCS HA MPOBEPKY
PYKOBOJUTENIO B TEYCHHE Kypca MO Mepe WX BBIMOJIHEHUS, W 3alIUINAIOTCS CTyJACHTaMHU B
YCTaHOBJICHHOM TOPSJIKE.

[Ipu 3amuTe oTUeTa CTYICHTY MOTYT OBITH 3aJJaHBI BOIIPOCHI U JOTIOTHUTEIBHBIC 3a1aHU
M0 CyTH J1aOpaTOpPHOUM paboOThI, B TOM YHCIE U3 CIHUCKA KOHTPOJIBHBIX BOMPOCOB K JaHHOMN
nabopaTopHoit padote. [Ipu HEY1OBIETBOPUTEILHON OIEHKE 3HAHUMN CTYJACHTA IO TeME JTAHHOTO
0TYeTa, CTYJICHT BO3BPAIAETCsl K TOBTOPHOMY M3YUYEHHIO COOTBETCTBYIOIINX MaTEPHUAIIOB, IOCIE
YEero JOIMYCKaeTcsl K MOBTOpHOW 3amute. HeynoBIeTBOPUTENHHO BBIITOJIHEHHBIA OTYET TaKXKe
BO3BpaIaeTcs Ha 10pabOTKYy.

OT4der OJMKEH COJEep)KaTh 3arojioBOK, TeMy JabopaTopHON paboThl, Ledb, 3aJaHHe,
WHAVBUAYAIbHYIO TeMy, OMHCAHHE XOJa BBHIMOJIHEHHsS PabOThl, HEOOXOAUMBIC MPUKIIATHBIC
MaTepraiabl (CXeMbI, MaKeThl JIOKYMEHTOB H T.II.), B COOTBETCTBHH C TpPESOOBAHHSIMH K
COJIEp’KaHUI0, U BBIBOJIBI IO padoTe.

OrneHOYHBIC CpeICcTBa Il WHBAJIUAOB W JIMI] C OTPAHUYEHHBIMH BO3MOXXHOCTSIMH
3/I0POBbSI BHIOMPAIOTCS C YUETOM UX UHIUBUAYATHHBIX MCUXO(PHU3NIECKIX OCOOCHHOCTEH.

— IIpY HEOOXOJMMOCTH HHBAJTUIAM | JIUIIAM C OTPAaHWYCHHBIMU BO3MOXHOCTSIMU 3I0POBbSI
MIPEIOCTABIISIETCS JOMOIHUTEIBHOE BpEeMs [Tl TOATOTOBKH OTBETA Ha SK3aMEHE;



— MIpH TIPOBEJICHUH TPOLICAYPHI OIICHUBAHUS PE3YJIbTaTOB 00yYEHUS] WHBAINIIOB | JIUIL C
OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU 3I0POBbSI MPEAYCMATPUBACTCS HCIIOIH30BAHIE TEXHUYECKHIX
CpeICTB, HEOOXOIUMBIX UM B CBSI3U C X WHAUBUIYAIBHBIMH OCOOCHHOCTSIMH,

— TIPH HEOOXOAUMOCTH JIJIsl OOYJAIOIIUXCS C OTPAHMYEHHBIMUA BO3MOXHOCTSIMHU 3/I0POBBS
U WVHBAIUAOB TPOIEAypa OICHUBAHUS pE3YyJIbTaTOB OOYYEHHUS IO JUCHUIUIMHE MOXKET
MPOBOAMTHCS B HECKOJIBKO ATATOB.

[Iponienypa oneHUBaHUsI PE3yJIbTATOB OOYYCHHS WHBAIUIOB M JIUI[ C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0POBbS TI0 JUCIHILTUHE MPEAyCMaTPUBACT MPEIOCTaBlIeHnEe HHPOPMAIUU B
dopmax, aganTUpOBaHHBIX K OTPAHUYCHUSM HX 370POBbSI M BOCIIPUSATHS HH(POPMAIIHH:

JUist 11 ¢ HapyIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUiist U1 ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHo hopme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JItst 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyJarouuxcsi.

4.3 MeroanuyecKue yKa3aHUs M0 OPraHU3ALNMHU JA0OPAaTOPHBIX PadoT M0 AMCHMIINHE
"T'enepatuBHbiii UU"

1. O01mue cBeaeHUus

Oopa3oBartenbHast nporpamMmma: «CoBpeMEHHbIE METO/IbI MAILIMHHOTO O0yUYeHHs U KOMIIb-
IOTEPHOE 3pEHUEN.

Jucnunumna: "I eHepaTUBHBINA UCKYCCTBEHHBIN MHTEIUIEKT .

Buj odecnieyennsi: [IpoBenenne nabopaTopHbIX padoT.

YciaoBus npUMeHeHH

JI71s1 ycrienHoTo BBITIOJIHEHUSI JTA0OPAaTOPHBIX paboT Tpedyercs:

IIporpamMmMHoe obecnevenue:

—  S$I3eik mporpammupoBaHus u okpy:kenue: Python, Jupyter Notebook/Lab, Google
Colab Pro / Kaggle Notebooks.

- OcHoBHble ppeiiMBopkH rirydokoro odyuenusi: PyTorch (mpeanouturensHo 1st uc-
cnenoBanuii), TensorFlow/Keras.

- Cneuuaau3npoBaHHbIe OMOINOTEKH Il TeHEPATUBHBIX MO/IeJIel:

» Diffusion-momenn: diffusers (Hugging Face), denoising-diffusion-pytorch,

= GANsS: PyTorch GAN Zo00, pytorch-gan.

* VAE u aBTOperpeccuBHbie Mogeau: CTaHJapTHBIE pealn3ally B
PyTorch/TensorFlow.

* Tpanchopmeps! aas renepamun: Hugging Face transformers (GPT, T5, CLIP).

- bubnuorexu st pabothl ¢ ganabiMu ¥ MeTpuk: Pillow, OpenCV, torchvision,
1pips (MeTpUKa CXOXKeCTH), clean-fid (FID meTpuka).

- HWucrpyments mis sxcniepumentoB: Weights & Biases (W&B), MLflow.

- Onrumusanus u uadepenc: ONNX Runtime, TensorRT (myst mpoasunyToro uHbe-
peHca).



AnnapaTtHoe o0ecriedeHue:

- O6sarenpHo: JJoctynm k GPU ¢ nocrarounsiM 00bemMoM maMsTH (He MeHee 8 I'D,
pexomenayercsa 16+ I'b). [lns oOyuenust 6a30BbIX T PY3MOHHBIX MOJIENIEH 1
o6onbmux GAN/VAE tpebyercs 3HaUUTEIIbHAS TTaMSITh.

- Pexomenayercs: BbICOKOIIPOU3BOIUTENBHBIE BUPTYaibHble MaMHbI ¢ GPU
(NVIDIA A100/V100) guepes 061auHbIe CEPBUCHI.

Oobs1aunast UHQPACTPYKTYpa M JaHHbIE:

- IInardopmsr qis Beruucienuii: Yandex DataSphere (¢ GPU), Google Colab
Pro, Lambda Labs, RunPod.

- Xpanununia nanabix: Yandex Object Storage / Amazon S3 uis XxpaHeHus J1a-
TACETOB M YEKIIOMHTOB MOJIeJIei.

- Jlaracetsr: Joctyn k my6anunbiM qataceram (CelebA-HQ, FFHQ, LAION,
COCO, WikiArt) 1 BO3MOKHOCTH 3arpy3KH 10J1b30BATEJIbCKHX JAHHBIX.

- Ilmardopmel as passepteiBanus: Hugging Face Spaces, Replicate (11s nemon-
cTpauum MojeJiei).

2. Henu, 3a1a4m v 0:ku1aeMble Pe3yabTAThl

Hean:

CdopmupoBath y CTYJICHTOB IIyOOKOE IPAKTHYECKOE IIOHUMAHUE ApXUTEKTYP, IPUHIIUIIOB
o0y4eHus, IPUMEHEHHUS U OLIEHKU COBPEMEHHBIX T€HEepaTUBHBIX Mozenell. Hayuuts coznaBaTh
CUCTEMBI JIUISl CHHTE3a, TPaHCPOPMAIUH B YIIPABICHUS KOHTCHTOM (M300paeHMs, TEKCT,
MYJIbTUMO/IaJIbHBIE JAHHBIE) C KOHTPOJIUPYEMBIMHU CBOWCTBAMHU.

3agauu:
1. Paborta c 0a30BbIMHM apXMUTEKTYpPaMHu:

- Peanuzarus u oOyuenne mozeneit Generative Adversarial Networks (GAN): DCGAN,
StyleGAN (ympoieHHast Bepcusi). AHAIINM3 pekrMa KOJIarca ¥ METO/I0B €ro CTa0uiIu-
3allUH.

- Peanuzanus u o0yuenue Variational Autoencoders (VAE) nis renepanuu u JaTeHTHBIX
npeacraieHui. MccienoBanue JaTEHTHOTO TPOCTPAHCTBA.

2. Jnddy3noHHble MoaeIN:

- Peanunzanus 6a3oBoro naitnnaitna auddysun (mpsiMoit/o6paTHbIi npoliecc) A TeHepa-
U U300paKeHUH.

- [IpakTHyeckoe npuMeHeHue coBpeMeHHbIX Au(Py3nonHbIx ppeiimBopkos (diffusers):
TEeKCTOBO-U300pakeHueckas renepanus (Stable Diffusion), Inpainting, koHTposb TeHe-
3epa yepe3 ControlNet, fine-tuning (LoRA, Dreambooth).

3. Tpancdopmepsl B reHepaTUBHBIX 3a1a4ax:

- Ucnonp3oBanue npenoOydeHHbIX S3bIK0BbIX Monieneit (GPT-2, LLaMA) nns renepaiuu
U IPOAOJKEHUS TEKCTA.

- Pa6ora ¢ mynsTuMogansHbIMU MoaensMu (CLIP): ucnionb3oBanue 1i1st ynpaBieHuUs
TG PY3MOHHBIME MOJIENIAMH (TEKCT/N300paskeHHe > H300paXKeHne), OLIEHKa CX0XKe-
CTH.



4. OueHka, ynpasJjieHue U ONTHMHU3ALMSA:

Pacuer u unTepnperanus metpuk kadectBa renepanuu: FID (Frechet Inception
Distance), IS (Inception Score), Precision/Recall mnst pacnpenenennii, CLIP Score.
Texnuku ynpasienus atpuOyramu B jareHTHOM IpocTtpancTBe GAN/VAE (latent
space arithmetic, StyleGAN mixing). ITHTepnossiuys B TaTEHTHOM IIPOCTPAHCTBE.
OnTtumuzanus Mojenei g 3¢ dekTuBHOro nHpepeHca: KBaHTH3aus, pruning, uc-
MOJIb30BaHKE CIIELUAIN3UPOBAHHBIX TBU)KKOB.

5. HpI/IK.]'[aL[HLIe U UHTCIPAIlHOHHBIC 3a/1a'1M:

Coznanme end-t0-end maiiruiaiiHa Jyist pemeHys MPUKIIATHON 3aa4K: HalpUMep, TeHe-
parus Iu3aifHa 1Mo ONMUCaHUI0, AyTMEHTAIUs JaTaceTOB, PECTaBPAIlUs U300paKCHHIA
(super-resolution, inpainting).

Pa3pabotka npocroro Bed-unTepdeiica (Gradio, Streamlit) 1151 HHTEpaKTUBHOTO B3aH-
MOJICUCTBUSA C 00yUEHHOM reHepaTUBHOM MOJIEIBIO.

O:xupgaemble pe3yabTaThbl:
[Tocne BeInonHEeHUs 1a00PaTOPHBIX PadOT CTYAEHTHI CMOTYT:

N3yunTh MaTeMaTH4eCKHE OCHOBBI, APXUTEKTYpPbl U aJITOPUTMbI OOYUYEHMS COBPEMEHHBIX
reaepatuBHbIX Mojnenei (VAE, GAN, Diffusion Models, Autoregressive Models).

OcBouTh HHCTPYMEHTapHil 1J1st paboThl ¢ reHepaTuBHBIME Mozensimu (PyTorch, Hugging Face,
Diffusers, ComfyUI) u coBpemennbie TexHuku ux agantaiuu (Fine-Tuning, LORA, QLORA,
Juctuisinust) u ontuMuzauuu (Ilpynunr, Ksanrosanue).

CdopmupoBaTh HaBBIKH TTOJHOTO IIUKJIA pa3pabOTKH: OT aHAIHM3a TPEOOBAHUI M MOJITOTOBKH
JAHHBIX J10 00y4YeHMs, OLEHKH, ONTHUMM3ALUU U Pa3BepPThIBAaHUS I'€HEPAaTHUBHBIX MoJeleil B
cocTtaBe HHHOPMAITMOHHBIX CUCTEM.

Pa3BuTh ClTOCOOHOCTH K KPUTUYECKOMY aHATIN3y HAYYHBIX CTAaTeH, MOCTAHOBKE U IMPOBEJCHUIO
HKCIEPUMEHTOB, a TAKXKE K FeHEepaluy UJeH 1t MOAM(UKALIUU U CO3/1aHUS HOBBIX apXUTEKTYP
TE€HEPATUBHBIX CETEH.

[TpoBOIUTH KOMIUIEKCHYIO OIICHKY KaueCTBa I€HEPATUBHBIX MOJIEIICH, NCTIONb3Ys KaK CTaH-
JTapTHBIE METPUKH, TaK U KAYECTBEHHBIN aHAJIH3.

VY1paBisTh BBIX0JIOM I'€HEPATUBHBIX MOJIETIeH depe3 TEKCTOBbIE IIPOMIITHI, JIATCHTHbIE BEK-
TOpBI U KOHTpOJbHBIE curHaibl (ControlNet).

Co3naBath IPOTOTHIIBI IPUIIOKEHUH HA OCHOBE reHepaTuBHOT0 MM ¢ MHTEpaKTUBHBIM UH-
Tepdeiicom.

[ToHUMAaTh ¥ YYUTHIBATH KIFOYEBHIC MPAKTHYECKHIE ACTIEKTHI: BEIYMCIUTEIbHBIE 3aTPATHI, dTH-
yeckue pucku (deepfakes, bias) u orpanndyeHns COBpeMEHHBIX T€HEPAaTUBHBIX MOJIENeH.

5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJHbHOM Y4YeOHOM JHUTEpPaTyphbl,

HEe00X0UMOI1 111 OCBOCHUS TUCIMILIMHBI (MOYJIA)
5.1 OcHoBHasi uTEpaTypa:

1 ['enepatuBHOE Tiybokoe oOydeHue. Kak He Mbl prcyeM KapTHHBI, IUIIEM POMaHbI U

My3bIKY. 2-e Mexa u3sl. @ocrep 1. O’Relly, 2024.

2 OpenAl APl Documentation— URL: https://platform.openai.com/docs

3 Speech and Language Processing — 3rd ed. — Pearson, 2024. — 1024 p.

4 Kpesenknii, A. B. OCHOBBI TEXHOJIOTHI HCKYCCTBEHHOTO UHTEJUIEKTA : yueOHoe nmocolue :
[16+] / A.B. Kpeseuxkuii, }0. A. UnatoB, H. U. Poxennosa ; mox oOm. pex. A. B.



https://platform.openai.com/docs

Kpesemkoro ; [IoBOmKCKHiT TOCY JapCTBEHHbII TEXHOTOTHUCCKH YHIBEPCUTET. — MomKap-
Ona : [ToBo/mKCKHUI rocyAapCTBEHHBINA TEXHOJIOTMYECKUI yHUBEpCUTET, 2023. — 272 ¢. : ui.,
TaoII., CXEM. - Pexum JIOCTYTIA: o [IOJITHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=714624 (nara obpamenus: 13.12.2025). —
bubnuorp.: c. 264-267. — ISBN 978-5-8158-2358-7. — TekcT : 37€KTPOHHBIMN.

3) Ob6yxoB, A. JI. CuctemHsblii aHanmu3 ¥ 00paboTKa MH(OPMAIMK B WHTEIUICKTYyaJTbHBIX
cucreMax : ydeOHoe mocobue / A.Jl. O6yxos, H.JI. Kopoboa ; TamboBckuii
rOCyJJapCTBEHHBIN TEXHUYECKH yHUBEpCcUTET. — TamO0B : TaMOOBCKUI TOCYAapCTBEHHBIN
texundeckuit yausepcuteT (TT'TY), 2020. — 81 c. : un. — Pexxum goctyna: 1mo moarnucke. —
URL:  https://biblioclub.ru/index.php?page=book&id=720763  (mata  oOparueHwus:
13.12.2025). — bubauorp. B k1. — ISBN 978-5-8265-2217-2. — TeKCT : 3JIEKTPOHHBII.

6 Generative Adversarial Neural Architecture Search. Seyed Saeed Changiz Rezaei, Fred X.
Han, Di Niu, Mohammad Salameh, Keith Mills, Shuo Lian, Wei Lu, Shangling Jui//
Proceedings of the Thirtieth International Joint Conference on Artificial Intelligence Main
Track. Pages 2227-2234. https://doi.org/10.24963/ijcai.2021/307

5.2 JlonosiHMTEIbHAS JIMTEpaTypa:

1 Generative Al for Cloud Solutions. Paul Singh, Anurag Karuparti. Packt Publishing, 2024.

Deep Learning — MIT Press, 2016.
3 Radford, A., Kim, JW., Hallacy, C., et al. Learning Transferable Visual Models From Natural

Language Supervision // ICML. — 2021.
4 Jloxymenrtauus PyTorch.

N

5.3. [lepuoauveckue M3IaHusA:
1 Bassl nannsix kommnanuu «Mct Beroy hitp://dlib.eastview.com
2 Dnextponnas oubimmoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchbl, B TOM YHCJIe COBPeMeHHbIe NPodecCHOHANbHbIE 0a3bI
JAAHHBIX U HHPOPMAIMOHHBIE CIIPABOYHBIE CUCTEMbI
Dnekmponno-oudbuomeunwvle cucmemst (I6C):
1 DBC «FOPAWTY https://urait.ru/
2 DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3 DBC «BOOK.ruy» https://www.book.ru
4 3BC «ZNANIUM.COM» www.znanium.com
5 DBC «JIAHb» https://e.lanbook.com
IIpogheccuonanvrvie 6azvi Oanubix
1 Scopus http://www.scopus.com/
2 ScienceDirect https://www.sciencedirect.com/
3 XKypnans! u3narensctBa Wiley https://onlinelibrary.wiley.com/
4
5

Hayunast snextponnas 6udnuorexa (HOB) http://wwwe.elibrary.ru/
[MonHOTEKCTOBBIC apXMBBI BEYIIHX 3allaHbIX HAYYHBIX )KypHAJIOB Ha Poccuiickoii
wiatdopme HayuHbIxX xypHaaoB HOMKOH http://archive.neicon.ru
6 HauuonanmbHast dJeKTpoHHas OubnuMoTeka (AOCTYHm K DJIEKTPOHHOM  OMOIHOTEKe
nuccepranuii Poceuiickoit rocynapersentoit 6ubnuorexu (PI'B) https://rusneb.ru/
7 Tlpesunenrtckas oubnmmoreka um. b.H. Enprmna https://www.prlib.ru/
8  baza nanneix CSD KemOpumxckoro nentpa kpuctaiorpadpuueckux nasueix (CCDC)
https://www.ccdc.cam.ac.uk/structures/
9  Springer Journals: https://link.springer.com/
10  Springer Journals Archive: https://link.springer.com/
11 Nature Journals: https://www.nature.com/
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https://e.lanbook.com/
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12 Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13  Springer Materials: http://materials.springer.com/

14 Nano Database: https://nano.nature.com/

15  Springer eBooks (i.e. 2020 eBook collections): https:/link.springer.com/

16  "Jlextopuym TB" http://www.lektorium.tv/

17 Yuusepcuterckas napopmannonnas cucrema POCCHS http://uisrussia.msu.ru

FBecniamuvie obpazosamenvhvle pecypcol
1 Jupyter Notebook — uHTEepaKTHBHbIE BHIUHUCIICHHUS
2 Visual Studio Code — penakrop koja ¢ nmoaaepxkoi Python
3 Google Scholar/arXiv — qocTym K HayYHBIM ITyOIHKALMSIM

Pecypcor c6o600n020 0ocmyna

1 KubepJlenunka http://cyberleninka.ru/;

2 AwMepukaHckas rmareHTHas 0a3za maHHbIx http://www.uspto.gov/patft/

3 MuHHCTEepCTBO HAYKH | BhICIIero oopa3zoBanus Poccuiickoit denepanum
https://www.minobrnauki.gov.ru/;

4 ®enepanbHblil mopTai "Poccuiickoe oopasosanue” hitp://www.edu.ru/;

5 MHWudopmanmonnas cucrema "EnnHoe 0KHO J0ocTyna K 00pa3oBareibHBIM pecypcam”
http://window.edu.ru/;

6 Enunas xoyekius udpoBbIX 00pa3oBaTelIbHBIX pecypcoB hitp://school-collection.edu.ru/ .
7 Ilpoext I'ocynapcTBEeHHOro MHCTUTYTA pycckoro si3bika nuMeHu A.C. Ilymkuna
"Oo6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

8 CnpaBouHo-uH(pOpMaIMOHHBIH nopTan "Pycckuit s3e1k" hitp://gramota.ru/;

9 Cuyx0a TeMaTHYEeCKHUX TOJIKOBBIX clioBapei http://www.glossary.ru/;

10 Cnosapwu u >HnmKIoneauu http://dic.academic.ru/;

11 Oopa3oBarenbHbIii nopran "Yuebda" http://www.ucheba.com/;

12 3akononpoekt "O06 obpaszoanuu B Poccuiickoit ®enepanun". Bonpockr u otBeTs http://xn--
273--84d1f.xn--plai/voprosy i_otvety

Cobcmeennvie snekmpoHnHble 06pazoeamenvhvle U UHGopmayuonusie pecypcovl Kyol'V

1 DnextpoHHbIH KaTanor Hayunoii 6ubnuorexu Kyol'yY
http://megapro.kubsu.ru/MegaPro/Web

2 DnektpoHHas Oubauoreka Tpy0B yueHbix Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3 Cpena moaysbpHOTO IMHaAMHUYeckoro o0yuenus http://moodle.kubsu.ru

4 baza y4eOHBIX IJIAHOB, Y4€OHO-METOIUYECKUX KOMILJIEKCOB, IyOJIMKalMi 1 KOHpEpEeHIUH

http://infoneeds.kubsu.ru/

5 bubnuoreka HHPOPMAIIMOHHBIX pecypcoB Kadeapbl HHPOPMAITMOHHBIX 00pa30BaTeIbHbIX

texnosoruit http://mschool.kubsu.ru;

6 DuekTpoHHBIH apxuB gokymenToB KyoI'V http://docspace.kubsu.ru/

7  DnexTpoHHbIE 00pa3oBaTeIbHbIE peCypChl Kaeapsl HH(POPMAIIMOHHBIX CHCTEM U TEXHOJIOTHM

B oOpazoBanun KyOI'Y wu mnayuHo-metomuueckoro skypHana "IIKOJIBHBIE T'OIbI"

http://icdau.kubsu.ru/

5.5. lIy0uukanun koHpepenunii A*

1. lan J. Goodfellow at al. Generative Adversarial Nets. NEURIPS. 2014.
https://proceedings.neurips.cc/paper files/paper/2014/file/f033ed80deb0234979a61f9571
0dbe25-Paper.pdf
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https://proceedings.neurips.cc/paper_files/paper/2014/file/f033ed80deb0234979a61f95710dbe25-Paper.pdf

2. T-GAN: Training Generative Neural Samplers using Variational Divergence
Minimization. Sebastian Nowozin et al, NEURIPS. 2016.
https://proceedings.neurips.cc/paper_files/paper/2016/file/cedebb6e872f539bef8c3f9198
74e9d7-Paper.pdf

3. NVAE: A Deep Hierarchical Variational Autoencoder. Arash Vahda et al. NEURIPS.
2020.
https://proceedings.neurips.cc/paper/2020/file/e3b21256183cf7c2¢c7a66be163579d37-
Paper.pdf

4. D-VAE: A Variational Autoencoder for Directed Acyclic Graphs. Muhan Zhang et al.
NEURIPS. 20109.
https://proceedings.neurips.cc/paper_files/paper/2019/file/e205ee2a5de471a70c1fd1b460
33a75f-Paper.pdf

5. LLaVA-Med: Training a Large Language-and-Vision Assistant for Biomedicine in One
Day. Chunyuan Li et al. NEURIPS. 2023.
https://papers.neurips.cc/paper_files/paper/2023/file/5abcdf8ecdcacba028c666278919457
2-Paper-Datasets_and_Benchmarks.pdf

6. MeToauueckue YKazanusa Jis oﬁyqalomnxm nmo OCBOCHHIO
AUCHUILIUHBI (MOIYJIs1)

Ilo xypcy HpeaycMOTpPEHO IpOBEACHUE JIEKIMOHHBIX 3aHATUH, Ha KOTOPBIX JAeTCs
CI/ICTeMaTI/I?;I/IpOBaHHLIﬁ Marcepural 10 recHCPaTUBHBIM CCTAM. B X0€ JIGKHI/Ifl paccMaTpruBarOTCA
KJIro4eBble KoHuenuuu. [locne kaxaoll JeKIUM pPeKOMEHAYeTCs BBINOJIHEHHE MPAKTUYECKUX
3aIlaHI/Iﬁ JJIA 3aKPCIIICHUS KITFOYCBBIX MOHSATHU 1 METOOOB.

JIaGopaTopHble 3aHATHS Kypca IOCBSILIEHBl IPAKTUYECKOMY OCBOCHHIO paboThl C
TCHCPATHUBHBIMU CCTAMMU. Ha 3anstusax CTYACHTBI HCIIOJB3YIOT, I[OO6y‘-IaIOT U aJalTHPYIOT
TOTOBBIE MYJIbTUMOJIANIbHBIE MOJEIH, Pa3pabaThIBAlOT MPUIOKEHHE C UX UCIIOIb30BAHUEM.

IIpu camocrosiTenbHON paboTe CTyAeHTaM HEOoOXOJUMO HU3y4aTh PEKOMEHIOBAHHYIO
JUTEpaTypy B BHJE OPUIIMATBHONW JOKYMEHTALMH K MCIIOJIb3YEMbIM OTKPBITHIM HPOTrPaMMHBIM
IpOAYyKTaM, 00Ja4uHbIM IIaTGopMam.

BaxxHelmM KOMIOHEHTOM Kypca SIBJISIETCSl CAMOCTOsITeNIbHAsI TPOeKTHas paboTa, B
X0JIe KOTOPOH CTY/ICHT pa3padaThIiBaeT 3aKOHYEHHOE PEIICHNE C YPOBHEM TEXHOJIOTHIECKOM
roroBHocTH (Y'TT') 5-7 ¢ npumenenuem CI/CD/CT nnst pemienus 3a1ad (KecoB)
UH/1yCTPHAIIbHBIX TapTHEPOB. JlomycKaeTcs BHINOJIHEHNE IPOEKTOB B KOMaHAax 3-4 yenoBeka.

Keiicsl ITAO «COepOank»

1. I'enepaTtuBHbiii MU 151 aBTOMAaTH4YECKOI0 COCTABJICHHS HHBECTHIHOHHBIX 0030pOB
Onucanue:

Ananutuku Coepa exXeJHEBHO COCTABIISAIOT AECATKU aHATUTUYECKUX U MHBECTUIIMOHHBIX
0030pOB 110 pEIHKAM, KOMITAaHUSIM, MAaKpPOIKOHOMHUKE. 3a/1aua — ucciaeaoBaTh npumeHenne LLM
JUIsl TEHEpALlMU KPaTKUX CBOJOK U AHAIIUTUYECKUX OTUYETOB HA OCHOBE BXOJIHBIX JaHHBIX:
OuprKeBble KOTUPOBKH, MAKPO3KOHOMUYECKHE ITOKA3aTEIH, PhIHOUYHbBIE COOBITHSI.

Hean:

Pa3zpaboraTh HHCTPYMEHT, CHOCOOHBII 1O CTPYKTYPUPOBAHHBIM JaHHBIM U KPATKOMY OIHCaHUIO
(dbopMHpOBaTH NHBECTUIIMOHHBIN 0030p B JIEJIOBOM CTHUJIE.

O:xupaemplii pe3yJibTar:

Moenb, reHepupyloias aHamuTHueckue TeKeThl AauHoi 500—-1000 cioB ¢ paznenamu «o030p
COOBITHIT», «PEKOMEHIAIIUNY, KIIPOTHO3BD», 0hopMIIeHHBIE B hopMaTe OaHKa.

2. HJIIT-ananan3 kaj100 KJINEHTOB B cBOOOXHOM Gopme


https://proceedings.neurips.cc/paper_files/paper/2016/file/cedebb6e872f539bef8c3f919874e9d7-Paper.pdf
https://proceedings.neurips.cc/paper_files/paper/2016/file/cedebb6e872f539bef8c3f919874e9d7-Paper.pdf
https://proceedings.neurips.cc/paper/2020/file/e3b21256183cf7c2c7a66be163579d37-Paper.pdf
https://proceedings.neurips.cc/paper/2020/file/e3b21256183cf7c2c7a66be163579d37-Paper.pdf
https://proceedings.neurips.cc/paper_files/paper/2019/file/e205ee2a5de471a70c1fd1b46033a75f-Paper.pdf
https://proceedings.neurips.cc/paper_files/paper/2019/file/e205ee2a5de471a70c1fd1b46033a75f-Paper.pdf
https://papers.neurips.cc/paper_files/paper/2023/file/5abcdf8ecdcacba028c6662789194572-Paper-Datasets_and_Benchmarks.pdf
https://papers.neurips.cc/paper_files/paper/2023/file/5abcdf8ecdcacba028c6662789194572-Paper-Datasets_and_Benchmarks.pdf

Onucanue:

B pamkax knmuentckoro cepBuca CoepOank oOpabaTbiBaeT 00palieHNus U3 4aToB, MOOMIIBHOTO
HPUIIOKEHUS U Kao0HOH hopMbl. TpeOyeTcs HOCTPOUTh MOJIENIb CEMAHTUUECKOT0 aHAJIN3A,
BBIJICIISAIONIYIO CYyTh OOpAIIeHHUs, ONPEALIISIONIYI0 TOHAIBHOCTD U MOTCHIUAIBHYIO CEPbE3HOCTD
MHIUJCHTA.

Henn:

ABTOMAaTU3UPOBATh KJIacCU(UKALNIO OOpALEHUHI 1711 YCKOPEHHsI MapIIpyTU3allii U BbISIBICHUS
MOBTOPSIOLINXCS O0JIEBBIX TOYEK B MPOAYKTaX U MPOIECCAX.

Oxuaemblii pe3yJbTar:

[TpoToTHI MO/IENH, ABTOMATUYECKH BBIIEIAIONIEH TeMBI %Kajo0 (Hanpumep, «omuodka B
HPUIIOKEHUN, «IBOMHOE CIIMCAHUE)), UX IMOLUOHAIBHYIO OKPACKy U KPUTUYHOCTb.

3. I'enepanusi cueHapueB GUIINHIOBBIX MK CEM /151 00y4eHHsI COTPY/AHUKOB

Onucanue:

bank npoBoauT KMOEpyUEHHs, BKIIOYast PACCHIIKY TECTOBBIX (DHIITMHTOBBIX MTUCEM COTPYAHUKAM
JUIS TIOBBIIIEHUS UX YCTOMYMBOCTH K COLIMAIbHBIM aTakaM. [IpoekT npeamnonaraer
UCTIOJIb30BaHUE TEHEPATUBHON MOJICIH ISl CO3JIaHHsI PEATUCTUYHBIX (DUIIMHTOBBIX ITHCEM
pa3IMYHBIX TUIIOB (TIoaenbHbIe cueTa, HR-3anpockr, UT-mognepxka).

Henan:

Co3natb reneparop, cliocoOHBINH Ha OCHOBE 3a/IaHHBIX NTapaMETPOB (TeMa, CTHIIb, YPOBEHb
YTPO3bI) CO3/1aBaTh TEKCTHI (DUIIMHTA IS TPEHUPOBOK.

O:xupaemblii pe3yJbTar:

Hab6op pa3nooOpa3HbIX TpUMepoB (PHUIIUHTA U OIICHKA MX d3PPEKTUBHOCTH 10 PEAKIIUN
COTPYAHUKOB, a TaKXke Kiaccuukanus Mojeneit yrpos.

4. MyJbTHMOAAJIbHBIN ACCUCTEHT 1JIs1 0AaHKOBCKHUX OT/IeJIeHUMH

Onucanue:

®uznyeckue oraeneHuss CoepbaHka BHEAPAIOT UHTEPAKTUBHBIX KOHCYJIbTAHTOB.
IIpenmnonaraercsa cozganue MyabTUMoAanbHoro M-accucrenTa, KOTOPhI BOCHPUHUMAET PEUb
U BU3YaJIbHO OPUEHTUPYETCS B IPOCTPAHCTBE (PACIO3HAET KIMEHTA, JOKYMEHThI, 0aHKOMAThI), a
TaK)K€ OTBEYAET F'OJIOCOM.

Henn:

Pa3pabotaTs 0a30BbIN MPOTOTHI, UMUTUPYIOIINN (GYHKIMOHATBHOCTh TOMOIIHUKA: OTBETHI Ha
TUIIOBBIE 3aMIPOCHI, BU3yaJIbHbIE MTO/ICKa3KH, HABUTALIKSA 10 OTACIEHUIO.

OsxkupaeMplii pe3yabTar:

WuTepakTuBHAs MOJIEIb, 00bEINHAIONIAs TOJI0COBON BBOJI, 3pUTEIBHOE BOCTIpUSTUE (HAIIPUMED,
QR-xon macnopTa), TEKCTOBBIN BBIBOJI M JKECTOBYIO PEAKIIMIO.

5. O0bAACHUMOCTb M KOHTPOJIb TeHepaTUBHBIX MojeJieil B 0ankoBckom U

Onucanue:

bank aktuBHO ucnonszyetr LLM u NLP-cepBucs! (B uaT-00Tax, reHepaiuu madjioHOB OTBETOB,
aBTOOTBETaxX Ha e-mail), OJJHAKO BCTAET BOIPOC: KaK OOBSICHATh U KOHTPOJIUPOBATH ITOBE/ICHUE
TaKUX MOJIENeN, 0COOEHHO B IOPUINYECKU 3HAUMMbIX KOMMYHUKALUAX ?

Hean:

HccnenoBath moaxoasl K TpaccupoBke pemeHuit LLM (Hanpumep, yepes JorupoBaHne
reasoning chain, mocT-(uIbTPaLKIO OTBETOB, BCTPOCHHBIE TIPABUIIA).

O:xupaemblii pe3yJbTar:

Konuemnus cucremsl explainability + compliance-moyssi, o6ecrieunBaroniero COoTBETCTBUE
reHepaluy CTaHapTaM 0aHKa U peryisTopa.

6. I'enepanus mo1b30BaTeIbCKHUX CLIECHAPHEB Pad0ThI B MOOM/IBLHOM NPHJIOKEHUHU
Onucanue:

bank xouet ucnonb3oBaTh reHepatuBHbli MU 111t OBICTPO CUMYIISIIIMK TIOTb30BATEIbCKIX
CILIEHapUeB — HaIpHUMep, KaK KIUEeHT o(opMIIseT BKIa/l, IEPEBOAUT CPENICTBA, TIOTYUYaeT
YBEAOMJIEHHE O PUCKE MOIIEHHUYECTBA.



Henn:

Pa3paboTarh reHepaTop MoIIaroBbIX ClieHApUeB MOIb30BATEIHCKOTO TIOBEACHUS C
BapUATUBHOCTHIO (MOJIOION KIIMEHT, meHcuonep, UII).

O:xujgaeMblii pe3yJibTaT:

HaGop aBTOMaTHuecku crenepupoBaHHbix UX-crieHapueB, 0pOPMIICHHBIX B BUJIE CLICHAPHUEB
111 QA i UX-uccrieioBaHui, ¢ JJOTUKON ACHCTBHI M TUITMYHBIMHA OITMOKaMU OJIb30BaTEIs.
7. 'enepanus synthetic data 151 6aHKOBCKHX MoeJiei

Onucanue:

Mogenu B Coepe TpeOyroT 601b10r0 00bEMa TPAaH3aKIIMOHHBIX U KJIMEHTCKUX JaHHBIX,
KOTOpBIE HENb3s UCIOB30BaTh HANpsAMYI0 n3-3a TpedoBanuii LIb nu ®3-152. 3anaua —
pa3paboTaTh METOJ] FeHepallMi CUHTETHYECKUX OaHKOBCKUX JIAaHHBIX, MAKCUMaJIbHO OJIM3KUX K
peabHBIM 10 pacTpeIeTICHUSM U MIOBEICHUIO.

Henan:

Co3natp 6e3omacHblil pipeline renepanuu 1aHHBIX (HapuMep, TpaH3aKIui, npoduieit
KJIMEHTOB, I1a0JI0HOB PACXOA0B) I 00yUeHHs] MOJETIEH.

O:xunaemblii pe3yJbTar:

CHHTeTHYECKHil 1aTaceT U OTYeT O MeTpukax mpudmmkénHoctu k peasibHomy (TSNE, K-L
divergence u ap.), C OLIEHKOW NPUTOAHOCTH JJIsl OOYUECHHUsI CKOPUHTOBBIX WM aHTH(POI-
MOJIEJIEN.

8. CpaBHenue text2video / text2img mopesneit

Onucanue:

COepOank 3anHTEpPECOBaH B cpaBHeHHH text2video / text2img Moaeneit (OTKPBIThIC MOJICIIH,
0co0eHHO KuTaiickue). 3ajadya TpedyeT NpUMEHEHUs 00JIaYHbIX PECYpPCOB MapTHEpa s
MamuHHOTO 00y4yeHus. OT CTyZIeHTOB TpeOyeTcsl HaBBIK 3aIlyCKa OTKPBITHIX MOJAETICH,
IUTAHUPOBAHMSL, CTPYKTYPUPOBAHUS U JIOTMPOBAHUS SKCIIEPUMEHTOB, COBMECTHOM padOTHI.
3aaya MOKeT ObITh pacnapaijiesieHa AJisi CPaBHEHUsI MHOXKECTBA MOJIEJIE HE3aBUCUMO B
rpymIe CTyACHTOB.

Henn:

[TpoBecTu cpaBHEeHHE PabOThI aKTyalIbHBIX OTKPBITBIX Mozeneil text2video / text2img.
O:xupaemblii pe3yJbTar:

Tabnuua c pe3yabTaTaMu SKCIIEPUMEHTOB MOJIENb / peno3uTopuil / pyHkmoHan / TpeboBanus /
OLIEHKa MPOU3BOAUTEIBHOCTH / X MpUMeEpOB renepaiuii (Opuio/crano), human eval o
NPUHIUITY apeHbl (Kakas Jyyiie)

Keiicsl ot «<ABAJIAB»

1. LLM u RAG pas Bl-cucremsi Fastboard

Onucanue:

Jns pa3zpabateiBaemoii komnanueit BlI-cuctemsl Fastboard TpeGyercs paspaborars untepdeiic
Ha €CTECTBEHHOM SI3bIKE JUISl TOCTPOEHHsI OTUETOB Ha 0oJbIux MaccuBax naHHbIX B ClickHouse.
C nmomorisio LLM HEo0x0auMo Ki1acCuPHUIIMPOBATh 3aIIPOCHI MTOJIb30BATENICH Ha €CTECTBEHHOM
A3bIKE M U3BJIEKATh (PaKTHUYECKHUE MapaMeTphl Ui JajdbHEHIero BbI30Ba Be0-cepBrCca OTYETOB.
Henn:

PaspaboTars npoMnTel 15 KiIaccupUKAIMKU U 00pabOTKH 3anpocoB nosib3oBateneit LLM u
npeoOpa3oBaHus UX K BbI30BAM THUIIOBBIX OTYETOB C (PaKTUUECKUMHU IMapaMeTpaMu,
U3BJICKAEMBIMU U3 3aIpOca.

O:xupaemblii pe3yJbTar:

WNucTtpymeHT Ha ocHOBe LLM, no3BOIAIOMUI 3allpallinBaTh JaHHBIE O IIPOJaXKax.

2. I'enepaTuBnbiii UM niis1 co3aanus NPOoeKTHOM AoKyMeHTauuu no T3

Onucanne:

B pamkax npoekTHpoBaHHs 00BbEKTOB JIE€BEIONEPCKON KOMIIAHUU apXUTEKTOPBI U MHXKEHEPHI
TPATAT 3HAUUTEJILHOE BPEMs HA IIOJrOTOBKY TEKCTOBOM MPOEKTHON JOKYMEHTAlUU
(060cHOBaHME pelIeHUH, TOSICHUTEIbHbBIE 3aITUCKHU, ONMCAHUS MH)KEHEPHBIX cUCTeM). 3aiaya —



HCCIIEIOBATh BO3MOKHOCTh UCIOIb30BaHug LLM 11 reHepaiuym 4epHOBUKOB MTPOEKTHOM
JOKYMEHTAIlMU Ha OCHOBE UCXOHBIX IaHHBIX: ATAKHOCTh, MaTEpUabl, KJIMMAT, HA3HAYEHHE,
HOPMBI.

Henan:

Pa3paboTtaTh NpOTOTUII TEKCTOBOI'O I'€HEPATOpa, KOTOPBIH MOMOraeT CrenuaIncTaM obicTpee
(bopMHpOBATH JOKYMEHTAIIMIO B COOTBETCTBUU C IIA0JIOHAMU U HOPMAaTHBAMH.

OxuaemMblii pe3yJibTar:

WNuctpymenT Ha ocHoBe LLM, co3maroniuil JIOrndecku CTPOMHBIA U HOPMAaTUBHO I'PaMOTHBII
TEKCT, MOJAIOIIUIICS OBICTPOM pelakType HHKEHEPOM.

3. MyJbTHMOJATbHBIN areHT JAJIS AaHAJIN3a CTPOUTEIbHBIX IIOIMAJ0K

Onucanue:

00O «ABA JIAB» pa3pabatbiBaeT CHCTEMY IJI1 MOHUTOPHHTA CTPOUTEIBHBIX 00BEKTOB.
Tpebyetcs co3naTh NpoTOTUI MyJIbTUMOANbHOr0 MM -arenTa, ciocoOHOro aHaau3upoBaTh
U300paXeHHS CO CTPOUIIIOMAAKH (BHI€0/(DOTO), a TAKKE MPUHUMATH TOJIOCOBBIE 1 TEKCTOBBIC
3aIpochl (HalpuMep, «IIPOBEPbh MOHTAX MEPEKPBITUS HA 5 ITaxKe).

Henn:

OO0BeAMHUTh BO3MOXKHOCTH KOMITBIOTEPHOT'O 3peHHs (pacliO3HaBaHUE CTaJUU CTPOUTEIILCTBA,
TexHuku, Hapymenuit) u HIJII (monnmanue 3arpocoB, OTYETOB).

O:xupaemblii pe3yJbTar:

VHTEepakTUBHBIN areHT, KOTOPBIN Ha 3aIIPOC CIIELMAINCTA MOXKET II0Ka3aTh HYKHBIA y4acTOK,
IPOKOMMEHTHPOBATh IPOrpecc, 3apUKCUPOBATH HAPYIICHHUS.

4. I'enepanus peKJIaMHOTO KOHTEHTA ISl }KMJIbIX KOMILJIEKCOB

Onucanue:

«ABA I'PVIIII» perynspHo 3amycKaeT MapKETUHIOBbIE KAaMIIaHUM JUISI )KUJIBIX KOMILJIEKCOB.
Heo6xonumo uccnenoBaTh UCHOIb30BaHKE AU (Y3UOHHBIX MOAEIIEH 11 TeHepaliu
n300paxeHui (BU3yanu3alii UHTEPhEPOB, OKPECTHOCTEHN, BUAOB U3 OKOH) 1 LLM — s
ONKCaHUI KBAPTHUP, IPEUMYILECTB paiioHa, UHPPACTPYKTYPHI.

Henn:

Co31aTh UHCTPYMEHTHI JUIs OBICTPO FeHepaluy MPOJAOIINX MaTepUalIOB 0€3 MPUBJICUCHUS
JU3aHEPOB U KOITUPAUTEPOB HA IEPBBIX 3TAIlAX.

OsxkupaeMplil pe3yabTar:

Habop crenepupoBaHHBIX KapTOUEK OOBEKTOB C TEKCTOM, H300paKEHNUEM U JIOTUKOH «GKUBOTO»
PEKIAMHOTO COOOIIIEHUS.

5. l'enepanusi JOKyMeHTAMH U 1IA0JI0OHOB I0TOBOPOB

Onucanue:

IOpuanueckuii fenapTaMeHT peryisipHO paboTaeT ¢ JOrOBOPaMH JI0JIEBOTO yUacTHsl, aKTaMU
npuéma-tnepenayu u Apyrumu fokyMmenramu. Mcenons3oBanne LLM MoXxeT 3HaYUTEIBHO
COKpaTUTh BpEMS Ha IIOATOTOBKY YEPHOBUKOB — JIOCTaTOYHO BBECTH IMAPAMETPHI CIIEIKH.
Hean:

Coznath cucteMy, KOTopas FeHepupyeT alallTUPOBAHHbIE TEKCThI IOKYMEHTOB 110 BBOJIHBIM
JaHHBIM (THIT 00BEKTa, ATax, riomaas, ®PHUO, cpoku u mp.).

O:xupaemblii pe3yJbTar:

['enepatop noxkymeHntoB B (hopmare Word mnu PDF ¢ aBTomatnyeckoii moacTaHoBKOM
apaMeTpoB U COOMIOACHUEM IOPUANYECKOTO CTHIIS.

6. UM -noMoOIHUK 1JIs1 PUAJITOPOB

Onucanue:

ATEHTBI 110 HEABMKMMOCTH F'OTOBAT PEKJIAMHBIE MaTEPHAJIbI B COLI. CETH JJIA €I1IE He
MOCTPOEHHBIX 00BEKTOB. TpedyeTcs cornare reHepaTop BUAECO POIHUKOB, HCIOJIb3YOIIUX
IUTAHUPOBKY KBapTUPbI, N300paKEHHSI PUIITOPA U TEKCT, KOTOPBIH MPOU3HOCUT PUIITOP B
KaJipe, MOKa3bIBas KBapTUDY.

Hean:

YIpocTUTh NOATOTOBKY PEKIIAMHOIO KOHTEHTA JUIsl PUAJITOPOB.



Oxumaemblil pe3yJibTar:
[Tpunoxenue, ciocoOHOE TeHEPUPOBATH PEATUCTUYHBIE BUACO POJIUKHU C TOKA30M BUPTYaTbHBIX
KBapTUP PUAIITOPAMHU.

JUie CTyOEHTOB C OIPAaHUYEHHBIMH BO3MOXHOCTSAMHU 3I0POBbSl IIPENYCMOTPEHBI
JIOTIOJTHUTEIIbHBIC WHAMBHUIYaJIbHBIE KOHCYJBTAllMM, HAa KOTOPBIX IPErojaBaTeslb MOAPOOHO
Pa3bACHSCT CIIOXKHBIC aCIIEKThI JUCLHUIIINHBL, [IOMOTaeT aJalTUPOBATh IPAKTUYECKHUE 3aaHUs U
o0ecrieynBaeT CHEIHMATIbHBIE YCIOBUS JUII OCBOCHHMS METOIOB pabOThl € CHUCTEMaMH
UCKYCCTBEHHOI'O MHTE/UIEKTa. MHAMBHIyallbHBIM NOAXOX IO3BOJSIET TAaKUM CTyAEHTaM
MOJTHOIIEHHO Y4aCTBOBATh B Y4€OHOM IPOLIECCE U IOCTUTATh TPEOYEMbIX Pe3yIbTaTOB 00yUCHHS.

7. IlepeyeHb WH(MOPMANUOHHBIX TEXHOJOTHH, HCHOJb3yeMbIX NpPH
OCYLIEeCTBJICHUH 00Pa30BaTEIbLHOIO MpoLecca M0 JUCHHUIIUHE (MOAYJII0)

7.1 llepeyeHb HHPOPMANMOHHO-KOMMYHHKANMOHHBIX TEXHOJIOTHIA
1. Obnaunble TIIATHOPMBI i CEPBUCHI

cloud.ru,YandexCloud, AWS/GCP/Azure— o0nadnblie BEIYUCICHUS

2. CucTeMBl yIpaBJieH s BEPCHAMHE M KOJU1abopaIiu
Git/GitHub/GitLab — konTpoJib Bepcuii Kojia 1 COBMECTHAsE pa3padboTKa

4. CucreMa ynpaByieHHs] O0y4CHHEM
Moodle — cgaua pabot

7.2 TlepeyeHb JMIEH3HOHHOIO W CBOOOJTHO PACHPOCTPAHSIEMOr0 NMPOrPaMMHOIO
obecnmeyeHns

1. Cro6ouoe ITO (Open Source)
GitLab, GIT, Python, PyTorch.

8. MarepuajibHO-TeXHUYECKOE O0ecnevyeHne Mo JUCUUIInHe (MOTYJII0)

Bupryaneneie Mammusbsl, kiaactep Managed Kubernetes u pecypcet GPU B o6Gnake
npefocTaBiseTcss uHAycTpuaibHbIM apTHepoM [TAO «Coepbank»:

Kon
-BO
KOH En.
Ne [Ipomyxr [TapameTps! poayKTa Kon-Bo FR—
ypa
1894071
BUDTVAIbHAS Bupryansnaas mammza ¢ GPU
Mauﬁznz’a GPU NVIDIA® Tesla® V100 2 GPU 8 1 1 e
¢ vCPU 128 TE RAM
OC Ubuntu_24.04 1 It
Cucremubiii guck SSD 1 e
2000 6

Huck SSD 1 T
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4096 I'e

Huck SSD 1 It
4096 I'o
Apenna ny6amanoro [P 1 It
ML Inference
Instance Type  Bpems paboTsl B MecsIT 40 1 4
GPU
Hucranc 8 x NVIDIA® H100
NVLink PCle 160 vCPU 1520 GB 1 116,
RAM
KommuecTso 3anpocos k ML- 1 Min.
MOJEIIAM It
Kot ML-moneneit 160 I'o

JlononmHuUTENbHBIE 00JIaUHBIE PECYPCHI MPEIOCTABIISAIOTCS TEXHOJIOTHIECKAM apTHEpoM Y andex

Cloud.
No B paGot HaumenoBanue yueOHOI ayIUTOPUH, €€ OCHAIIEHHOCTb
000pyZI0BaHHUEM U TEXHUUYECKHUMHU CPEICTBAMU O0YUEHHUS
1 JlexumoHHble 3aHATUS | AyauTOopus, YKOMILJIEKTOBaHHAs CHenualn3upoBaHHON
MeOeIbI0 U TEXHUYECKUMU CPEACTBAMH 00YUCHHS
2 JlaboparopHble 3aHATHS | AyAUTOpUS, YKOMIUIEKTOBaHHAas CHeUalIn3upOBaHHON
MeOenpl0 M TeXHHYECKMMH  CpeIACTBaMH  OOydeHus,
KOMIIBIOTEPaMHU, IPOEKTOPOM, POrPaMMHBIM 00eCIeUeHUEM
3 [IpakTuueckue 3auatust | Aynuropus, YKOMIUJIEKTOBAaHHAs CHeUaIu3upOBAHHOMN
MeOeIbI0 U TEXHUYECKUMH CPeJICTBAMH 00yUeHHs
4 I'pynmoBeie Aypuropus, YKOMILUIEKTOBaHHAs CHeUaIn3UpOBaHHON
(MHAMBUIYATLHBIE) MeOenbl0 M TEXHHYECKMMM  CPEICTBAaMU  OOy4YeHUS,
KOHCYJIbTAallu1 KOMIIbIOTEPaMHU, IPOTPAMMHBIM 00ecTiedeHuEM
) Texkymuid  KOHTpOJb, | AyAUTOpPUS, YKOMIUIEKTOBAHHAs CIELNAaIU3UPOBAHHON
IIPOMEXYTOYHAs MeOenbl0 M TEXHHYECKUMH  CpeACTBaMH  0OydeHwus,
aTTecTauus KOMIIBIOTEPaMH, IPOrPaMMHBIM O0ecrieyeHuEM
6 CamocTrosTenbHas Kabuner g caMmocTosiTenbHOM — pa®OThI, OCHAIlEHHBIN
paborta KOMIBIOTEPHON TEXHHUKON C BO3MOYKHOCTBIO MOJKIIOYECHHS K
cetn «lHTEpHET», mporpamMmol HKpPaHHOIO YBEIWYECHHS U
00€eCre4YeHHbII TOCTYIIOM B AJIEKTPOHHYIO HH(OPMaIMOHHO-
00pa30BaTeNIbHYIO Cpely YHUBEPCUTETA.

[Ipumeuanue: Konkperusanus ayauropuii u ux ocHamenue onpeaensercs OIIOIL.
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