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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma aucuMIUIMHBL (MOAYNs) «l'eHepaTHBHBIE MOJEIN» COCTaBIEHA B
COOTBETCTBUHU € (eaepaibHbIM T'OCYJAapPCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICHIETO
oOpa3oBanus — OakamaBpuaT mo HampasiieHuto noarotoBku 38.03.05 busnec-undopmaruka,
npoduns busHec U aHanWTHKA, YTBEP)KIEHHBIA MpUKa3oM MUHHCTEpCTBA HAYKH M BBICIIETO
obpazoBanus Poccuiickoit ®eaepannu Ne 838 ot 29.07.2020 ropa.

W3ydyenue pucuuiiuHbl (Moaynsi) «[ eHepaTHBHbIE MOJENU» BAaXKHO [UIsl Pa3BUTHUS
TEXHOJIOTUH MCKYCCTBEHHOTO HWHTEJUIEKTAa, CIIOCOOHBIX CO3/1aBaTh PEAMCTUYHBIH KOHTEHT B
pa3IMyYHbIX 001acTAX, TAKUX Kak 00paboTka M300pakeHUi, TEKCTa U 3ByKa. JTO CIIOCOOCTBYET
MHHOBAIMSIM B HayKe, ME/IMa M MPOMBIIUIEHHOCTH, PACUIMPSS BO3MOXHOCTH aBTOMAaTH3AIMH U
TBOPYECTBA.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosmas nuciumninuHa (MOAyIb) BKIIOUEHA B Y4€OHBIH IJ1aH 1O IMPOTrpaMMe MOATOTOBKH
OakanaBpuarta 1o Hanpasienuro 38.03.05 busznec-undpopmaruka, npodmibs busnec n aHaaTUTHKA
U BXOJHT B YacTh, (OPMHUPYEMYIO0 Y4aCTHUKAMH OOpa3oBaTEeIbHBIX OTHOIICHWH, bioka 1, kak
JTUCIUTUIMHA TI0 BBIOODY.

Jucnunnuua (Moayns) u3ydaeTcs Ha 3 wid 4 Kypce B 6,7 wiu 8 ceMecTpe Ha BBIOOD.
JlocTynHa K M3Yy4EHHIO IOCJE YCHEIIHOTO OCBOCHHS TUCLUILIMHBI (Moxyns) «KommbrorepHoe
3peHUe.

Lesb n3yyeHusi IMCHUIUIMHBI (MOYJIs1): OCBOUTH METO/IbI CO3JIaHMsI U aHAJIU3a MoJienell,
CIIOCOOHBIX T€HEPUPOBATh HOBBIE JaHHbIE, OJM3KHUE MO PACIPEIEIICHUIO K 00yJaroIuM.

3agaum M3y4eHus AUCHUILIMHBI (MOAYJIs1):

— 3HaHHME METOJUK OLIEHKH KauecTBa 'eHepallii B TeHEPAaTUBHBIX MOJIEIIAX;

— IMpUMEHEHUe reHepaTUBHbIX Mojienel B 3a1auax CV, NLP u renepanuu KOHTEHTA;

— ONTUMM3ALMS THIIEPIIapaMETPOB U pa3BEPThIBAHUS T€HEPATUBHOW MOJIENIN B MPOJIAKIIIH.

B pe3ysbTare 0ocBOCHUSI AUCHUILINHBI (MOXYJIs1) 00y4arOMiiCsl T0JIZKEeH

3HamMb:

— OCHOBHBIE apXUTEKTYPbl U IPUHIUIIBI pa0OThl COBPEMEHHBIX F€HEPAaTUBHBIX MOJIENEH:
tpanchopmepsl, AubGy3UOHHBIE MOJCTH, MYJIbTUMOJAIbHBIE M CKBO3HbIe (end-to-end)
ApXUTEKTYPHI;

— KJIIOYEBbIE MOJXObl K UHTETPAllMK Pa3IMYHBbIX MOJAIBHOCTEH (TEKCT, N300pakeHue,
ayauo, Buseo, 3D) B eMHYI0 MOJIeNb;

— COBpPEMEHHBIE NIEPEOBBIE MYJIBTUMOIATIbHBIE MOJIENH;

— pacuMpeHHe BO3MOXKHOCTEH OOpaOOTKM MAaHHBIX A YIYYIIEHUS TE€HepaTHUBHBIX
MOJICIICH;

— TmpuMeHeHHe TreHepaTuBHoro MM B poboToTexHMKe, OECHHJIOTHOM TpaHCIOpTE U
FeHEpaTUBHOM MPOEKTUPOBAHHUH.

ymembp:

— AaHAIM3MpOBaTb U CPABHMBATh APXUTEKTYpPhl MYJIbTUMOJAJIBHBIX T'€HEPATHUBHBIX
Mojernel 1o KputepusM 3¢ HEKTUBHOCTH, MAaCIITAOUPYEMOCTH U PUMEHUMOCTH

— HHTEPIPETUPOBATh MPUHIUIILI padOThl AUPPY3UOHHBIX U TpaHCHOPMEPHBIX MOJIENeH
B KOHTEKCTE reHepaliy n300pakeHuii, Buieo, 3D u Ipyrux TUIOB JaHHBIX

— OLIEHUBATh BO3MOKHOCTH U OTPaHUYEHUsI COBPEMEHHBIX MOJIEJIEN NIPU PELICHUH 3a/1a4
MYJBTUMO/IaIbHON TeHEpaIi U CUMYIISLUN

— TMPUMEHATh MOJy4YeHHbIE 3HAHUS JUIsl BbIOOpa MOAXONALIEH apXUTEKTyphl IOJ]
KOHKpPETHYIO 3ajjauy B 00jacTu renepatusHoro M.

enademp:

— HaBBIKAMM aHAJIW3a, UHTEPIPETALUN U BOCIPOU3BEACHUSI apXUTEKTYp COBPEMEHHBIX
TE€HEPATUBHBIX U MYJIbTUMOAAIBHBIX MOJIETIEH;
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— CIOCOOHOCTBIO K CaMOCTOSITEIbHOMY M3YyYEHHIO MU OCBOCHHMIO HOBBIX APXUTEKTYp U
MOJIX0/10B B OBICTPO pa3BUBarolieiics o0macTi reaepatuBHoro MU;

— METOJaMH KPUTHYECKON OIEHKH MPOM3BOIUTEIBHOCTH M MPUMEHUMOCTH MOJeneil B
3aBUCHMOCTH OT THIIA JAaHHBIX W 33/1a4 (TeHEpaIysl, peAaKTUPOBAHUE, CUMYJISIINA);

— HAaBBIKaMH MPE3CHTAUH U 00CYKJICHUS CIOKHBIX TEXHUYECKUX KOHIICTIIHI B HAYYHON
U poeccuoHaNbHOM cpene.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
IPOBE/ICHUH Y4EOHBIX 3aHATUH B (popMe KOHTAaKTHON pabOThl 00YYaIOLINXCS € eJarorn4ecKuMu
paboTHUKaMHU YHUBEpCUTETA U B (popMe caMOCTOSITEIbHON PabOThl 00yUYarOIIUXCA:

KomnereHnuus Conep:xanue Nuaukarop | IlepedyeHb miiaHupyeMbIX pe3yabTATOB
KOMIIeTEHIIUN KOMIIETEHIIUM | 00y4eHMs Mo JUCHMILUIUHE (MOYJII0)
VK-1. Crioco0eH OCyIIeCTBIISATh VK-1.1. 3HaeT MeTOAbI MOKUCKA U aHaJIN3a
HOKCK, KPUTHICCKHI uH(popManuu B obactu pa3paboTKH,
AHAJIU3 U CUHTE3 OCHOBHBIE MIPUHIUITBI KPUTHIECKOH
UH(POPMALIUH, TPUMEHSIThH OLICHKH HCTOYHUKOB HH)OPMAIIUH U UX
CHCTEMHBIN MOAXOJ s PEJIEBAHTHOCTH.
peLIeHus IOCTAaBJIEHHBIX YK-1.2. Ymeer KPUTHYECKU OLICHUBATb
3a1a4 UCTOYHHUKH uH(bOpMaLUH u
CHHTE3UPOBATh JAHHBIC W3 PA3TUYHBIX
HUCTOYHHKOB  JUIA  PCIICHWS  3a1ad,
OPUMEHATh ~ CHCTEMHBIH  IOOXOJ K
aQHANN3y ¥ PEUICHHI0 KOMILUIEKCHBIX
npo0IeM.
YK-1.3. NmeeT npakTUdecKuil OmbIT pabOTHI C
COBPEMEHHBIMUA HHCTPYMEHTAMHU H
TEXHOJIOTHSIMH JJIs1 00pabOTKH
nHpOpMauK, GOpMYIUPOBAHUH U
CTPYKTYpPHUPOBaHHH 33/1a4 Ha OCHOBE
MoJy4eHHOH HH(OopMaIHH.
OIIK-2. Crioco6eH IpoBOIUTH OIIK-2.1. | 3HaeT OCHOBHbIEC TCHICHIINH U
MCCJIEI0BAHKE U aHAIIN3 XapaKTEPUCTUKU PbIHKA
pBIHKA MH(OPMALIMOHHBIX CUCTEM U
UH(}OPMaILMOHHBIX UH(OPMAaLIMOHHO-
CHUCTEM U KOMMYHUKAITMOHHBIX TEXHOJIOTUHN
UH(GOPMaIMOHHO- OIIK-2.2. | YMeeT NpOBOAUTH UCCIIEIOBAaHUE U
KOMMYHUKAITHOHHBIX aHAJIN3 PIHOYHOM UH(POPMAIIUU JITIS
TEXHOJIOTHil, BHIOUpATh OIICHKH MOTpeOHOCTel Ou3Heca U
paldoHaIbHBIE PEIICHUS BBIOOpA ONTHUMAJIHHBIX PEIICHUN
JUUI yIIpaBiIeHUs OIIK-2.3. NmeeT npakTMYECKHI ONIBIT B
Ou3HECOM pa3paboTKe U BHEPEHUH CTpaTETruit
yrpaBieHus: OU3HECOM Ha OCHOBE
aHaIM3a phIHKA HHGOPMAIIMOHHBIX
TEXHOJIOTUI
IK-2. Cnoco6eH UCoib30BaTh IK-2.1. 3HaeT OCHOBHBIE MAaTEMaTUYECKUE
COOTBETCTBYIOIIUI METO/Ibl U UHCTPYMEHTAJIbHBIE
MaTeMaTU4eCKUil Cpe/CTBa, MPUMEHSIEMBIE JIJIsI
anmnapar u 00paboTKM U aHaIM3a HHPOpMALUU
UHCTPYMEHTAJIbHBIE IK-2.2. YMmeeT 3pPpeKTUBHO UCIIOIB30BATh
cpenacTBa s MaTeMaTUYeCKHi anmnapar Jist
00paboTKH, aHATH3a U CHCTEMaTH3aIuH JAaHHBIX U PEIICHUS
cUCTEeMaTU3aluu podecCHOHANBPHBIX 3a7a4
uH(OpMaIKK 110 TEME IK-2.3. HMeeT npakTUYECKU# OMBIT pabOThI €
WCCJIEI0BAHMS TSI WHCTPYMEHTAMH aHaJIN3a
perIeHus 3a1a4 uH(pOpMaIIUY B paMKax
npodeccCuoHaNBHOM HCCJIEI0OBATEIbCKUX MPOEKTOB
JESATETbHOCTH
IK-3. CriocobeH ToTOBUTh IK-3.1. 3HaeT TpeOOBaHUS U CTAaHAAPTHI
HAayYHO-TEXHUYECKHE odopMIIeHUS] HAYIHO-TEXHUYECKHUX
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OTYETBhI, MPE3EHTAIUH,
Hay4yHbIe TyOIMKAIUU
1o pe3yJbTaTaM

OTYETOB, MTPE3ECHTAINN U MyOIHKAIUI

I1K-3.2. YMeer CTpyKTypupoBaTh 1
BBITIOJTHCHHBIX PYKTYpHp
. MIPEJICTABIISITh PE3YIIbTATHI
HCCJICI0BAHUI 9 . .
HCCJICIOBAHUH B SICHOM M IOCTYITHOM
dbopme
I1K-3.3. NmeeT mpakTUUECKU OIBIT
MOJTOTOBKH U MyOJIMKAIIMN HAYYIHBIX
MaTepHaoB, OTPAKAIOIINX
PE3YNIbTAThI BHIIOJTHEHHBIX
HUCCIEeNOBaHUN
T1K-8. CrocobeH nox T1K-8.1. 3HaeT NPUHIIMUIBI U CTAHIAPTHI
PYKOBOJICTBOM YIpaBJICHUS TPOCKTaMHU
crenanicra Gonee I1K-8.2. YmMeeT pa3pabareiBaTh TUIAHEI U
BBICOKOM KaTeropnu OpraHU30BBIBATH IPOCKTHYIO
OCYILCCTBIIATD JIEATEILHOCTh B COOTBETCTBUU C
TIaHHpOBAHNC 1 YCTaHOBJICHHBIMH CTAaHJIapTaMH
raHu3aIx »
OpTaHH3aIHIOo I1K-8.3. HMmeeT npakTUYECKUH OIBIT y4acTus
MIPOCKTHOM

JIeATEIbHOCTH Ha
OCHOBE CTaHIapTOB
YIIPABJICHUS IPOESKTaMHU

B IIPOEKTHOI paboTe, BKIOYas
IUTAHUPOBAHKUE U KOOPAMHALIMIO 3a/1a4
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHE YAChI
n Ounas gpopma
AyaurtopHas
HaumenoBanue padora
pa3jaena IMCHUIIHHBI T}( M
= (Tekymuii KOHTPOJIb
(MoayJin) = 2 K CamocTosiTeIbHAs cleBaeMocTH)
§ § OHTPOJIb paGora y
= 5}
Q
1 OCHOBBI 2 10 JlomarHee 3amanue
reHeparusHoro M1
2 BonpbIne s3bIKOBBIC 6 6 26 JlomarHee 3a1anue
MOJIETTH
3 JITUHHBINA KOHTEKCT 8 8 32 JloMaliHee 3aaHne
4 [Ipunoxxenus u 8 8 32 JlomamHee 3amaHue
ArCHTHBIC CUCTEMBI
5 OddexTUBHOCTD U 6 6 26 JlomamHee 3amaHue
JeII0M
3auem ¢ OYeHKOI IIpoekT
Hmozo: 30 30 4 126
Obvem oucuyunaunsl (Mooyis) 190
(6 ak. u.)
Obvem oucyuniunsl (Mooynsn) 5
(6 3au. eo.)
Conep:xxanue TUCHMILINHBI (MOYJIs1)
Nen/m HaumenoBanue paziesa Coaep:xanue TUCHUILIMHBI (MOAYJIS) IO TeMaM
AUCHUNJINHBI (MOYJIs1)
1 OcHoBsl reHeparusHoro MU Beenenune B xypc. Mcropus gopmupoBanus obiactu ['eHepaTHBHOTO

WU u xmrouessle koHnenmu. O0ydenue npeacrasieHnsM. KoHnenmm
camMo00ydeHus ¥ (yHIaMEHTAIbHBIX Mojeiei. OCHOBHBIC MOIXOIbI
camoo0ydenus. Mogenu CLIP, DINO, SigLIP

Bonbine sI3pIKOBBIC MOACIN

BBenenue B Oomnbinue s3bIKOOBBIE MozenH. TokeHuzanus, oopaboTka
[IOCJIEA0BATEIbHOCTH. Mexanusm BHUMAaHWs, ITepexpéctHoe
BHUMaHue, [losummonnsle komupoBkH, ROPE.  Apxurextyps
TpaHchOpMepoB, KIIFOUEBBIC MO/JIEJIN. [onxoner K
MHTEPIPETUPYEMOCTH, UCCIICAOBAaHUE BHYTPEHHHUX ITPU3HAKOB.
BripaBHUBaHUE OONBIINX SA3BIKOBBIX MOZelIel. PaccyxneHue - uctopus
nosiBieHuss M pa3Butusa. OcHOBbI OOy4YeHHS C IOAKPEIUICHHUEM.
OO0yueHue ¢ moAKperieHreM B 00y4eHHHN OO0JIBIINX S3bIKOBBIX MOJIENEH
- PPO, DPO, GRPO. Buzyanbno-s361k0BEIe MOAenu (VLM). CriocoObt
COCJIMHEHMsI MOjajbHOCTEH: BU3yadbHble KomupoBmwku (ViT,
CLIP/SigLIP-65k00HbI), TPOEKTOpHI W aganTepbl, MEPeKpPECTHOE
BHUMAaHHUE VS. Mpe(UKCHbIE BU3yaJbHbIE TOKEHBI. DTaIlbl O0O0Yy4eHHS:
BBIpAaBHMBaHUE MOJIUILHOCTEH W  HACTpOWKAa Ha BU3yalbHBIC
uHcTpykimu. KioueBsie monenu: Flamingo, BLIP-2, LLaVA, Qwen-
VL, InternVL. O6paboTka n300paxxeHnii MPOU3BOJILHOTO Pa3peleHus,
JIOKYMEHTBI, BHJIEO

JITMHHBIA KOHTEKCT

I'eneparuBubiii U B pobotoTexuuke. VLA. Tuddy3uonnsie moaenu I
— ocHoBbl. DDPM: mpsiMoii/00paTHBIN MpoLecchl, yCTpaHeHUE IIyMa
Kak 1enb oOydeHusi. Ilonxon, OCHOBaHHBIA Ha OLIGHKE IUIOTHOCTH:
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CorJIacOBaHHE OLEHOK, TUHaMuka JlamxkeBuHa, GopMynIHpOBKa depes
SDE/ODE. Pacnucanus IiiymMa, CBsI3b BapHAIlMOHHOH W OLICHOYHOM
(hopMyIHPOBOK.

duddysuonnsie mogenu Il — apXxuTekTypbl M MacmiTabUpoOBaHHE.
Oesknmaccuukaroproe ympasnenue. JlatentHoe nuddysnonHOe
mozaeiupoBanue (Latent Diffusion)/Crabunsuas muddysus (Stable
Diffusion). Apxwurektypsr: U-Net u Diffusion Transformer (DiT).
Yckopenue reHepaiuu BbIOOpku: DDIM, mucTWLISAIMS, MOACTH
COTJIACOBAaHHOCTH.

CornacoBanue MOTOKOB. HempepbIBHbIE HOpMalU3yIOUIME MOTOKH H
ODE-B3risin Ha TeHEpaluio. YCJIOBHOE COIJIACOBAaHHE IOTOKOB,
BBITIPSIMIICHHBIH TTOTOK, CBS3b C ONITUMAIBHBIM TpaHcopToM. CxocTBa
u otiums ot quddys3nn. Macmrabupoanue: SD3, FLUX

HpI/IJ'IO)KeHI/Iﬂ 1 arcHTHBIC
CHCTCMBI

[Mpunoxenus. Kontpone Hang 3amaueii mpeoOpa3oBaHHMs TEKCTa B
n300pakeHue: ControlNet, IP-Adapter, LoRA,
BOCCTaHOBJIEHUE/peakTUBHOBaHKe, mepcoHanmzanus (DreamBooth,
Textual Inversion, Encoder-based). Mmoaenu B KOHTEKTCE.

I'enepanus Buaeo. I'eHepanus BUAEO MO TEKCTY, TEHEPALUS BUJIEO IO
M300pakeHUI0, TU(PPOBBIC aBaTAPHI.

['eHepanust My3bIKH W 3ByKa. [ eHepamus My3bIKH MO TEKCTy, ayIo-
I Qy3ust ¥ TOKEHHBIE ayIN0-MOAEIH, TOJIOC U TICHUE.

BripaBanBanue renepatuBHbeix Mojeneii. RLHF/DPO mis muddy3un u
COTJIacOBaHME IIOTOKOB:  MOJENM  Harpalg, JICTETHYECKOe |
npeanodreHyeckoe BoipaBHuBanue (DDPO, Diffusion-DPO)

O PEeKTUBHOCTD U JCTUION

O PeKTUBHOCTD, JI000ydeHue u pa3BépThIBaHUE. PEFT
(LORA/QLORA, apmamrepsl), KBaHTH3amus, AUCTHLISANMSA, MOE,
JUIMHHBIA ~ KoHTekcT,  FlashAttention.  Wudepenc:  KV-xoam,
CHEKYJISITHBHOE IEKOINPOBAHNUE, .[TAKeTHAs: 00paboTKa

Arentel u cucteMbl mnoBepx wMozened. RAG. Hcnosnbs3oBanue
WHCTPYMEHTOB, IJIAHUPOBAHUE M ar¢HTHBIC LIMKJIbI, MHOIOareHTHOCTb,
[TamsATh U JONTOCPOUHBIA KOHTEKCT. HaI€XKHOCTh U OLIEHKA areHTOB
I'eneparusHblii MM B IPOSKTUPOBAHUU U IU3aHE
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMOIMOTEYHOH  CHUCTeME W 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHnognas numepamypa:
1. Moepdu Kepun II. "BepostHocTHOE MammHHOE OOydeHue. JlOMOTHUTEIBHBIE TEMBI:
ocHoBaHus, BbIBOA', mep. ¢ auml. A. A. Cnounkuna. — MockBa : MK Ilpecc,

https://znanium.ru/catalog/document?id=462716.

2. I'mypman, B. E. Teopust BeposiTHOCTEH M MaTeMaTHUYECKasi CTATHCTUKA : YUCOHUK JUIs
By30B / B. E. I'mypman. — 12-e uzn. — Mocksa : M3parensctBo HOpaiit, 2026. — 479 c. —
(Beiciiee o6pazoBanme). — ISBN 978-5-534-00211-9. — Tekct : dIeKTpOHHBIA //
O6pasoBarenbHas wiatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/598377.

ﬂon OjiHUméjibHaA iumepamypa:

1. Mopou, K. II. BepostHocTHOe MammHHOEe oOOydeHue. J[OMOTHUTENbHBIE TEMBI:
ocHOBaHuUs, BEIBOJ : MOoHOTpadwus / K. I1. Mapdu ; iep. ¢ anrin. A. A. Cnuakuna. — Mocksa : JIMK
ITpecc, 2024. - 772 c. — ISBN 978-5-93700-120-7. - Tekct : smektponnbii. - URL:
https://znanium.ru/catalog/product/2204219.

6. MartepuajbHO-TeXHHYECKOe o0ecrevdeHne

YHUBEpCUTET pacrojaraer MaTepUabHO-TEXHUYECKOW 0a30l, COOTBETCTBYIOIICH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUJIaM U HOPMaM U 00ecleurBaroeil MpoBeieHHe BCexX
BUJIOB JIUCHUUIUIMHAPDHOW W MEXIUCUUIUIMHAPHOW IOATOTOBKH, HPAKTHUYECKOH M HAy4HO-
UCCIIEI0BATEIbCKON PaboT 00ydaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHI
JEKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYeCKOro) THIA, TPYNIOBBIX U
VHAUBUAYaAJIbHBIX KOHCYJIbTALIMN, TEKYIIIETO KOHTPOJISI U MPOMEKYTOYHOM aTTECTalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENBbHOM paboThl U MOMEIIEHUS I XpaHEHUS U MPO(UITAKTUYECKOTO
obcimyxuBaHusl yueOHOTO 000pynoBaHus. [ToMereHns: yKOMIUIEKTOBaHbI CIICIUMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMHM OOyUYEHHMsI, CIyXKAIlUMH Ui MpeACTaBIeHUs yueOHOH
uH(popMaluu 00JbIION ayIUTOPUH.

N3yueHue qUCUUIUIMHBI (MOAYINsA) o0ecrieunBaeTcs B y4eOHBIX ayIMTOPHSX, OCHAILIEHHBIX:

— CTOJIaMH U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOU;

— MEXaHWYECKUMHU KaJIbKYJIATOpaMH;

—  CHENHMAIU3UPOBaHHBIM 000pYyI0BaHUEM, BKIIIOYAs IEMOHCTPAIIMOHHOE 000pYI0BaHHE.

[TomMerieHus 1711 CaMOCTOATENBHOM paboThl 00yUarOIINXCsl, B TOM YUCIIE IPUCIIOCOOTICHHBIE
JUISL MCTIONBb30BaHMs MHBAJUIAMH M JIMLIAMU C OTPAHUYEHHBIMU BO3MOXXHOCTSMH 3J0POBBS,
OCHAILIEHBI KOMIIBIOTEPHON TEXHUKOM C BO3MOXHOCTBIO MOAKIIOYEHHs K ceTu «MHTepHeT» M
oOecriedyeHHEeM  JIOCTyNa B  JJIEKTPOHHYIO  HH(OpPMalMOHHO-00pa30BaTeNIbHYIO  Cpeay
YHuBepcurera.
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https://znanium.ru/catalog/document?id=462716
https://urait.ru/bcode/598377
https://znanium.ru/catalog/product/2204219

OO0yyarmumMcsl TPeaoCTaBIsSeTCs JOCTyn (B TOM 4HCIE YAAJICHHBIH) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCIie 3JCKTPOHHBIM OHOJIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MpPO(ecCHOHAIBHBIM 0Oa3am

JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HanmeHnoBanue nmoprajia Ccblika
(u3naHus, Kypca, 10KyMEHTAa)
1. | Hayunas snextponHas oubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
onbnmoTeka
2. | ba3za mannbix s | T-crienuanvcTos https://habr.com
3. | ba3a nanneix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbii cailT MUHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/
BEICIIIEro oOpazoBanus Poccutickoit ®eaeparuu
5. | ®enepanbhbiii mopran «Poccuiickoe odbpasosanue” | https://www.edu.ru/
6. | Uudopmarmonnas cuctema "Equnoe okno qoctyma | http://window.edu.ru/
K 00pa3oBaTenpHBIM pecypcam”
7. | EnunHas xomekims nudpoBsix obpasoBatenbubix | http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP HHPOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB
[lepeuenr WHDOPMAIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH  OCYIIECTBICHHH
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILIMHE (MOIYIIIO0), B TOM YHCIIEe KOMIUIEKT JTUIIEH3MOHHOTO
MpOrpaMMHOTO  OO€clieueHus, COBpPEMEHHble mpodeccuoHadbHble 0a3bl  JaHHBIX U
WH(pOpPMAIMOHHBIC CIIPABOYHBIC CHCTEMBI:
HaunmenoBanue I1O IIpousBoacTBoO JluneH3nonHoe / cBOOOIHO
pacnpocTpaHsieMoe
OnepannoHHble CUCTEMBbI:
Microsoft Imagine (Windows Client, Server) | sapy6exnoe | nuremsuonnoe
bpaysepsbl:
Sunexc.Bpaysep OTEYECTBEHHOE | CBOOOJIHO PaclpOCTPaHIEMOE
Google Chrome 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Od¢ucHble NpUIOKEHHUS
Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIUIEH3HOHHOE
TeXstudio 3apy0exHoe cBOOOJTHO PACIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
IporpamMmmHoe oGecniedeHune 15l ILIAHMPOBAHHUS M YY€TA BPEMEHM:
Toggle app | 3apyOexHoe | CcBOOOIHO pacIpocTpaHsieMoe
CucreMbl ynpapJjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapyGexHoe | nuuensuonnoe
Cucrtembl ynpapjieHHs1 0a3aMHi JaHHBIX:
Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensnonHOe
Cucrtembl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | 3apy6exHoe | nuuensnonHOE
CnpaBoYHO-NIPAaBOBBIE CHCTEMBI:
Koncynprantllimtoc: cipaBoyHO-TIpaBOBast OTEUECTBEHHOE | JIMIICH3UOHHOE
cucTeMa
CpeicTBa AHTHBUPYCHO#i 3aIUTHI:
Kaspersky Endpoint Security asst 6usneca OTEUECTBEHHOE | JIMIIEH3UOHHOE
Cranpmapraeiid Russian Edition
Cpeabl pa3padoTkm:
Visual Studio Code 3apy0exHoe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOeKHOE CBOOOIHO PaCIPOCTPaHIEMOE
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
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http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Anaconda 3apyOexkHOE CBOOOHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHSIEMOE
CopelliaSim 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
IlakeThbl MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0eIKHOE CBOOOJTHO PACIIPOCTPAHIEMOE
CucTteMbl ynpasjieHHs1 0ubanorpapudeckoii nugopMmanueii:

Zotero | 3apyOexKHOE | CBOOOHO pacIpOCTpaHsIeMOe
CepBHCHI B CITYKOBI:

Bind 3apy0eIKHOE CBOOOJTHO PACIIPOCTPAHIEMOE
Docker 3apyOeKHOE CBOOOJTHO pacIpoCTpaHsIeMoe

7. MetoanyecKue v OlleHOYHbIe MATEPHAJIbI
MeToauyeckue yKazaHus il 00y4alOUIUXCS 10 OCBOEHUIO TUCHHILIMHBI (MOYJIs1)

B mnpouecce usyuenus aucuuiuiuHbl (Monyis) «l'eHepaTuBHBIE MOJEIN» B paMKax
TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH HCIIOJIB3YIOTCS TaKue BUbI yueOHOM paboThl, KaK JICKIIUH,
CEeMMHApbI, JOMAIIHUE 3aJaHUsI U MIPOEKT, a TAKXKe PA3JIMYHbIE BUABI CAMOCTOSATEIbHON PabOThI
oOydaroluxcsi 1O 3aJaHUI0 [PENoJaBaTelisd, HaIpaBJICHHbIE Ha pa3BUTHE HABBIKOB
npoeCCHOHATIBHON JIEKCHKH, 3aKpPEIUICHHE MPAaKTUYECKUX MPOPECCHOHATBHBIX KOMIETCHIIUH,
MIOOUIPEHNE UHULIUATHB.

Jlekyusi — CUCTEMAaTHYECKOE, IMOCIEAOBATEIbHOE, MOHOJOTMYECKOE M3JIOKECHUE
npenoaaBaTeseM y4eOHOro MaTepHaa, Kak MpaBuiio, TECOPETHYECKOTO XapaKTepa.

B mpomecce neknmii peKOMEHIYETCS BECTH KOHCHEKT JIEKIUH: KPAaTKO M CXEMaTHYHO
(UKCUpPOBaTh OCHOBHBIC WJ/EH, BBIBOABI M OOOOIIEHHS JIEKIWHU; BBLACIATH BAKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BONPOCHI WM MaTEpUANbl, KOTOpBIC
BBI3BIBAIOT 3aTPYAHEHHUS, ¥ MOIMBITAThCS HAWTH OTBETHI B PEKOMEHIOBaHHOW nuTeparype. Eciu
pa3oOpaTbcsi B MaTepHaje HE yJaercs, cieayeT C(GOpMYyIHpOBaTh BOIPOC M 3a4aTh €ro
IPENo/IaBaTeso Ha KOHCYJIbTAI[MH WM BO BpEMsI CEMUHAPCKOTO (IPAaKTUYECKOT0) 3aHATHSL.

Cemunap — 310 (hopma yueOHOUM IesATeTbHOCTH, IPOBOAUMAs B Y4€OHOM 3aBEEHUU IO/
PYKOBOACTBOM TMpEMojaBaTeNs, TIA€ CTYACHTHl aKTUBHO Yy4YacTBYIOT B OOCYXKIEHUSX,
MPAKTUYECKUX 3aJJaHUsIX U APYrux (popmax B3aMMOAECHCTBHUS.

Jlns ycrenrHoi moAroTOBKA K CEMUHAPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHATHA WU OCHOBHBIMHU MaTCpUalaMH, 4TO0Bl MMETHh BO3MOKHOCTH AKTHBHO y4aCTBOBAaTh B
oOcyxaeHuu. Takke MOJIe3HO MOATOTOBUTH BOIMPOCHI U MU ISl OOCYKIEHUS, YTO MOMOKET
rI1y0’Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aUHTEPECOBAHHOCTD.

Homawmnee 3a0anue — Habop 3a/1a4 O TEMaM HeJIENH.

[lpu pabore Hax JOMAIIHUMH 33JaHUSIMH BaXHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU M CPOKaMH BBINOJHEHUs. PexoMeHayeTcs pa30uBaTh 33JaHUsl Ha 3Talbl, YTOObI
n30eKaTh TEPerpy3Kd W JIydille yCBOUTH Marepuai. croib30BaTh pa3iUYHbIE HCTOYHUKH
uHpOpMalKK, BKIIIOYasi yUeOHUKH U OHJIaWH-PECypChl, Ui 6osee Iiy00oKoro MOHUMAHUS TEMBI.

Ilpoexm — wuccnenoBaTenbckas paboTa MO JUCHMILIMHE (MOIYJII0) M IpPE3CHTAIUs
pe3yIbTAaTOB.

J1J1s1 yCHENIHOM MOATOTOBKHU K MPOSKTY PEKOMEHIYETCS: YETKO ONPEISIIUTh IS]TU U 3a/1a4H
NPOEKTA; COCTABUTh IIaH pabOTHI, pa30KMB MPOEKT HA 3TAIbI C YKA3aHHEM CPOKOB BBITIOJTHEHHUS
KaXJIOTO U3 HUX; UCIIOJIb30BaTh Pa3HOOOpa3HbIC HCTOUHUKU MH(OPMAIIMM U MHCTPYMEHTBI JIJIs
HCCICIOBaHUs TEMBI, peryﬂslpHo HpOBeprTI—; Hporpecc U BHOCHUTDH KOppeKTHBBI B IIJIaH, €CJIU 3TO
HEOOXO0IUMO.
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Camocmosmenvnas paboma — paboTa CTYJEHTOB, HANpaBlieHHas Ha YIIyOJIEHHOE
W3YYEHUE OT/ICIBHBIX TEM U BOMPOCOB yUCOHON AUCIUILTUHBI (MOTYIs).

B nporiecce camocTosiTenbHOM pabOThI CTYIEHTHI B3aUMOIEUCTBYIOT C pEKOMEHI0BAHHBIMU
MaTepuaIaMy MPU MUHUMAIIBLHOM yYaCTHH MPENoiaBaTelis. 3a1auu CTyACHTa BKIIOYAIOT padoTy
C KOHCITEKTaMHu JIKIuH (00paboTka TeKCTa), MOBTOPHOE M3yYeHUE YUeOHBIX MaTepHAJIOB IJIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JOTOJHUTEILHBIX TEM, BHIMIOTHCHHE yU4eOHO-HUCCIIEeIOBATEILCKIX
3aJlaHUl U JIpyroe.

Cucrema OLCHUBAHUSA PE3YyJbTATOB Oﬁy'leHl/lﬂ o JTUCHUIIJIMHE (MO)Iy.TIlO)

Kpurepun noJiyyenusi ypoBHsI M OlleHUBAHHUS C(POPMUPOBAHHOCTH KOMIIETEHIIUI 0O
aucuuminHe (Moay.Jaw0) «['enepaTuBHBIE MOIEJIN»

OueHuBanue ypoBHSA Yy4€OHBIX JOCTIXKEHUH, OOyYaroOMMXCs MO TUCIHUIUIMHE (MOIYIIO),
OCYIIECTBIISICTCS B BUJIE TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.

IIpome:xyTouHasi arTrecTalusi MO AUCUUIUIMHE (MOAYJIO) OCYUIECTBIsSeTCS B (opme
3auema ¢ OYEHKOU, TPU STOM TPOBOJUTCS OIICHKA KOMIIETCHIMHA, C(HOPMHUPOBAHHBIX TIO
JTUCIUILINHE.

I[JISI OLCHUBAHWA TCKYHICIO KOHTPOJIA YCIICBACMOCTU U HpOMG)I(}ITO‘IHOﬁ arTeCTaluu
HCIIOJIB3YCTCA )IGCSITI/I68.JIJ'IBH8.H KaJIa OUOCHHMBAHHA, KOTOpasd COOTHOCUTCA C TpaﬂHHHOHHOﬁ
nATHOAJIBHOM KoM CJICAYIOIUM 06p2130M, €CJIM UHOC HC YKa3aHO B cnnna6yce JUCLUIIINHBI.

OO0mas xapakTepucTHKAa

IMarudannbHas
JecsaTudaibHasi OLeHKA oueHKa pe3yJbTaTa 00y4eHus 1Mo
JUCUHMILIMHE (MOLYJIIO)
10 OTnraHO CTymeHT  TONHOCTHIO  BIAJEET
9 OTIHYHO 3HAHUSMU, U3JIOKEHHBIMU B paboucit
8 OTINYHO porpaMMe, U TIYOOKO OCMEICIISET

qucuuiuinHy. OH caMOCTOSATENBEHO U
JIOTHYECKH MocJeI0BaTeLHO
OTBEYaeT HAa  BCE  BOIPOCHI,
aKIEHTUpPYs] BHUMaHUEe Ha HauOoJjee
BOXHOM. YMeEeT aHaIW3UpOBaTh,
CpaBHUBATH, KJ1acCU(UIIMPOBATH,
00001IaTh, KOHKPETH3HPOBaTh H
CHCTEMAaTH3UPOBATh N3y4YEHHBIH
Martepuai,  BBIIENsAS  KIIOYEBbIC
MOMEHTBI u yCTaHaBJINBas
MIPUYUHHO-CIIE/ICTBEHHBIE CBSI3H.
YeTtko dopmynupyer OTBETHI,
yYBEpPEHHO UHTEPIPETUPYET
pe3ysbTaThl AQHAIW30B M JPYTHX
UCCICOBAaHUI, a TaKKe periaer
cioxHble 3agaud. CTyAEeHT XOpoIIo
3HaKOM C METOJIaMH HCCIIeOBaHUs,
HEOOXOAUMBIMH ISl TIPAKTUYECKOI
NeSITENIBHOCTH, W yMEET CBS3BIBATH
TEOPETUUECKHUE aCTICKTHI
TUCIAILINHEBL (Momymst) c
MPAaKTHYECKUMHU 3a/1a49aMH.
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JdecarnbanibHas oueHKa

IIaTnoaaILHas
OLICHKA

OO0uias xapakTepucTHKa
pe3yJabTaTa 00yueHus 1o
JAMCUMILIMHE (MOAYJIIO)

Xoporio

Xoporio

CrymeHT  oOmamaer  3HAHUAMHU
npeaMeTa MOYTH B MOJHOM 00beme
paboueii MPOTrPaMMBbl "
CaMOCTOSITEIBHO, JIOTUYECKH
MOCJIEIOBATEIbHO W BCECTOPOHHE
OTBEYaeT Ha  BCE  BOIPOCHI,
aKICHTHPYs BHUMaHHE Ha Hauboee
3HAUUMbIX MoMeHTax. OH ymeeT
aHaJIN3UPOBATH, CpaBHHUBATB,

0000111aTh,

KOHKPETH3UPOBAThH u

KJ1accu(pUIPOBATH,
CUCTEMAaTHU3HPOBATH W3y4EHHBIN
MaTcpuall, BBIACIAA €ro KIHOUCBBIC
ACTIEKTHI u yCTaHaBIUBAs
MIPUYINHHO-CIICACTBCHHLBIC CBs3U.
dopmynupyer cBOU OTBETHI,
YBEPEHHO UHTEPIPETHPYET
pe3ynbTaThl aHANU30B U JIPYTHX
HCCIEAOBAHUM, a TaKKe pelaeT
CJIOKHBIC CUTYAallMOHHBIC 3ada4yu.
CTygeHT  XOpolIo  3HaKOM C
METOAaMHU HCCIIeIOBaHNU,
HEOOXOAUMBIMU U1 MPaKTUYECKOU
JESITEIbHOCTH, U YMEET CBSI3BIBAThH
TEOpPETHUECKHE aCTIEKThI IPEMETA C

IMPAKTUYCCKUMU 3ala4aMu.

y,Z[OBJ'IeTBOpI/ITeJ'H)HO

y,Z[OBJ'IeTBOpI/ITeJ'H)HO

CryneHT  obOnamaer  0a30BBIMHU

3HAHUSAMH 1o JHMCIHMIUINHE
(Monysro), HO HCIIBITHIBAET
TPYJHOCTH TIPH CaMOCTOSTEIBHBIX
OTBETaX M HCIOJIb3yeT HETOYHBIC
dopmynupoBkH. B xone oTBeTOB OH
JIOIYCKaeT OLIMOKH, KacaroluIHecs
cyTH BorpocoB. CTyJeHT crnocoOeH
pemiate TOJIBKO CaMble IPOCTBIE
3a7a4u u BIajeeT  JIMIIb
MHHUMAJIBHBIM HA0OpPOM METOJI0B

HCCIICJOBAaHMA.

He cnan

He cnaun

He cnaun

CTyneHT He OBIIaJIell 00s3aTeTbHBIM
MHUHUMYMOM 3HaHHH IO MTPEIMETY U
HE MOXET OTBETHTh Ha BOIPOCHI,
JlaKe €ClIM MpernojaBaTesib 3aaaeT
JIOIIOJTHUTEIbHEIE HAaBO/IAIINE

BOIIPOCHI.

JucuunnmHa (Moyib) «I'eHepaTUBHBIE MOJIEIN) OLEHUBAETCS CIEAYIOIIUM 00pa3oM:
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AKTHBHOCTb Bec KoanuectBo Onucanue
Jlomamaue 3aganus 50% 1 HaGop 3amad mo TemMam Henenu
3a4er c OLEHKOM 50% 1 [IpoexT - MccnenoBaTenbckas paboTa mo
JTUCIUILTHHE (MOJTYITIO) ¥ TIPEe3eHTAIINS
pe3yIbTaTOB

®opmyJa pacyéTa MTOrOBOM OLEHKH MO AUCHUIUIMHE (Moay.aw) «['eHepaTuBHBIE
moaeau»: «0,5 x cpegnee 3a momamraue 3aganus + 0,5 X 3a4eT ¢ OIEHKOM».

Texkymmii KOHTPOJIb YCIIeBAEeMOCTH 00YUYAOIIHUXCS 10 JUCUUILINHE (MOTYJIIO0)
IIpumepHbIe JoOMALIHUE 3aaHUS
Jlomamnee 3aganue 1.

1. OGbsicHUTE BEPOATHOCTHBINM MOAXOJ K I'€HEPATMBHOMY MOJEIUPOBAHHUIO HA MpUMeEpe
KOHKPETHON MOJIEIIN.

2. Onummre mnpouecc 00y4eHUs: TeHEPaTUBHOW MOJIENIM U OCHOBHBIE METObI OLIEHKU €&
Ka4ecTBa.

3. IlpuBeaure mnpuMepsl MPAKTHUYECKOrO IMPUMEHEHUS TeHEPaTUBHBIX MOJEIeH B
pa3IMYHBIX 00JIaCTAX.

4. IlpoaHanu3upyiTe OCHOBHbBIE OTPAHUYECHHUS U TPOOJIEMbl T€HEPATUBHBIX MOJIEIIEH.

5. PaccuuraiitTe mpOCTyI0 BEPOSATHOCTb JUIsl 33JaHHOTO paclpeiesieHUus JaHHbIX B
KOHTEKCTE T€HEPATUBHOIO MOJIEIIMPOBAHUS.

JlomamHee 3agaHue 2.

1. OObsicHUTE, KaK MEXaHW3M BHHMaHUS M TO3UIIMOHHBIC KOAMPOBKH, BKItouas RoPE,
o0OecreunBarOT MOHUMAaHUE MTOCIIeI0BATEILHOCTEH B TpaHCchopMepax;

2. OnumuTe dTanbl TOKCHU3AIMU U 00pabOTKH TEKCTa B OOJIBIIMX SI3BIKOBBIX MOJIEIAX, a
TaKKe BJIMSIHUE JUTMHBI KOHTEKCTA Ha UX TPOU3BOIUTEIBHOCTb;

3. CpaBHUTE TOAXOABI K BHIPABHMBAHHMIO MOJENCH C TMOMOIIBI0 OOyuYeHHUs C
noakperuieanem: PPO, DPO u GRPO;

4. OObsicHUTE, KaK BH3yalbHO-3bIKOBBIE Mojenu (VLM) uHTerpupyroT pasHble
MOJQJIBHOCTH C TIOMOIIBIO MPOSKTOPOB, MEPEKPECTHOTO BHUMAHUS U TTPEPUKCHBIX BU3YATHHBIX
TOKCHOB;

5. llpoananu3upyiite apxXuUTEKTYpy H  OCOOEHHOCTHM OJHOM U3  COBPEMEHHBIX
MynsTUMOIATBHBIX Mojeneit: LLaVA, BLIP-2 unu Qwen-VL.

Jomamnee 3axanue 3.

1. OGbsicHUTE, KaK MPSIMOI U 0OpaTHBIM Mpolecchl B UG HY3MOHHBIX MOJEIAX MO3BOJISIOT
TeHEPHPOBATH JaHHBIC MYTEM MOIIArOBOTO YCTPAHEHUS IIyMa;

2. OnummTe apXuUTEKTypy JaTeHTHOHM JudQy3noHHON Moaenu U mIpeuMyllecTBa
WCIIOJIH30BaHUS CTa0MIbHOUN MU dy3un 10 CpaBHEHUIO C TUKCEIIbLHON TeHepallnueii;

3. CpaBaure U-Net u Diffusion Transformer (DiT) kak OCHOBHBIE apXUTEKTYpHI IS
T y3MOHHBIX MOJETIEH;

4. OObsacHUTE, Kak Oe3kIaccu(UKaTOPHOE YIpaBIECHHE U METOABl YCKOPEHUS TeHEepaIiuu
(manpumep, DDIM) BAHSIOT Ha Ka4€CTBO U CKOPOCTh BHIBOJIA;

5. OnuimTe MoJIX0/ COrIacoBaHUs MOTOKOB M €r0 CBSA3b C ONTUMAJIbHBIM TPAHCIIOPTOM, a
TaKXe CXOACTBA M pa3inuyus ¢ A y3nOHHBIMUA MOJEITISIMHU.

IIpumepHoe onucanue 3a1aHUs U KPUTEPHH OLICHUBAHUS K IIPOEKTY
esan npoekra:
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Pa3paboraTh 1 pecTaBUTh NPUKIIAIHOE PEIICHNE HA OCHOBE COBPEMEHHBIX T€HEPaTUBHBIX
MoJeNeli, JIEMOHCTpUpYIOIIee TOHHMMAaHUE AapXHUTEKTYp, HPUHIMUIOB paldOThl, CIOCOOOB
HAaCTPOMKHU U MPAKTUYECKOTO IPUMEHEHHUS B MYJIbTUMOAAIIBHBIX WJIM ar€HTHBIX CUCTEMAX.

3amauyu, KOTOpbIe HEOOXOAMMO BHINIOJHUTD:

1. BeiOpath 1 00OCHOBaTH NPEIMETHYIO O0JIACTh MPUMEHEHHS TE€HEPATUBHON MOJENH
(Hampumep: reHepaus U300pakeHui Mo TEKCTY, CO3/IaHue BUIE0, MY3bIKH, ar€HTHAsI CUCTEMA,
pENaKTUPOBaHUE KOHTEHTA, IEPCOHAIM3ALUS MOJEJIEN U T.I1.).

2. PeanuzoBaTh WM aganTHpPOBaTh OJHY M3 COBPEMEHHBIX TI'€HEPATUBHBIX Mojeiei
(mampumep: Stable Diffusion, LLaVA, DiT, VLM, ControlNet, LoRA, RAG-cucremy) B
3aBHCHUMOCTH OT BBIOpaHHOM 3aJauu.

3. [IpumMeHUTHh METOABI HACTPONKU U KOHTPOJISI TEHEPALIUU: UCIIOJIb30BaTh moaxoabl PEFT
(manpumep, LoRA), kBaHTH3aII1I0, POEKTOPHI, aIalITePhl HJIM MEXaHU3MbI BbipaBHUBaHus (DPO,
RLHF) npu Heo0xoauMocTH.

4. UnrerpupoBath MOJEIb B KOHBEHEp, BKIIOYAIONIUH, TMpU HEOOXOIUMOCTH,
MYJIbTUMO/IAIbHbIE KOMIIOHEHTHI (TEKCT + m300pakeHue), nHCTpyMeHThl (RAG), mamsate wiu
IUTAHUPOBAHHKE (B CIIy4ae areHTHON CHCTEMBI).

5. [loaroroBuTh OTYET € OMMCAHUEM AaPXUTEKTYPHI, ATANOB pean3allid, IPUMEPOB
reHepaluy, aHajau3a KadyecTBa U OTpaHHYeHUH, a TaK)Ke BO3MOKHOCTEH JalIbHEHUIIET0 pa3BUTHSL.

IIpoekT MoO:KeT OBITH NpeACTABIEH B BUJIE:

—Jupyter-uoyTOyka ¢ KOJIOM U TOSICHEHUSIMU,

— BeO-unTepdeiica (Hanmpumep, Ha Streamlit wim Gradio),

—penosuropust Ha GitHub ¢c README,

— [pe3eHTAINH C AEMOHCTpalueil paboThl CUCTEMBI.

Kputepun oueHnBanus npoexra:

1. CooTBeTcTBHE MPOEKTa M3YYECHHBIM TE€MaM: HCIIOJIb30BAHUE apXUTEKTYp U MOIXOMOB,
3aTPOHYTHIX B Kypce (Tpancdopmepsl, muddy3uonnsie moaenu, VLM, PEFT, areatHbie cucTeMBI
u ap.).

2. 'myOuHa peanu3arii: KOPPEKTHOCTh NMPUMEHEHHSI METOJIOB T'€HEpallud, HACTPOUKH,
BBIPABHUBAHMS U UHTETPAllUU MOJAILHOCTEN.

3. [IpumeHeHHEe COBPEMEHHBIX TEXHHUK: HCIOJIb30BaHUE P (heKkTHBHBIX Moaxo10B (LoRA,
kBanTH3anus, KV-komr, RAG u T.11.) /Ui oNTUMH3AIUN U MacIITaOuPOBaHUS.

4. KadecTBO mpeacTaBiIeHUs: ICHOCTh OMUCAHUs, HAJTUYHE MPUMEPOB TeHEpalluU, aHaTU3
pe3ynbTaToB, 000CHOBAHHUE BHIOOPA apXUTEKTYPHI U MyTeH YIydIlIEeHUSI.

5. PaboTrocnocoOHOCT M BOCHIPOM3BOAMMOCTB: IPOEKT 3allyCKaeTcs, HWHCTPYKIUU
MOHSTHBI, KOJI CTPYKTYPUPOBAH U IOKYMEHTHUPOBAH.

38}13HI/IH IJIdA l'lpOMC)KyTO‘lHOﬁ aTTeCTallui 10 JMCHUIIJINHE (MO)Iy.JIlO)

Ne 3ananue OTtBeT Komnerenuus

o/m

1 HazoBute kito4eByr0 KOHIEIINIO T€HEPATUBHBIX I'enepauus YK-1
MOJIEJICH, CBA3aHHYIO C CO3/ITaHUEM HOBBIX JIAHHBIX.

2 YkaxuTe METOJ] TMOWUCKAa HAy4YHBIX CTareld B OOJIACTH TTouckoBas VK-1
TEHEPATUBHBIX MOJIENEH. cucremMa

3 Kak Ha3piBaeTcsi TpollecC OIEHKH JIOCTOBEPHOCTH Kputnueckuii VK-1
WCTOYHUKA HHMOopManuu? aHaIm3

4 Kakoii moaxom oObenuHsIET MaHHBIE W3 Pa3HBIX Cunres YK-1
HMCTOYHMKOB JJIsl pellieHUs 3a1auun?

) Ha3oBure  HOpPMATHBHBIM  aKT,  PETYJIHPYHOLIUI DenepanbHbIil OIlK-2
ucnosp3oBanue MU B Poccun. 3aKOH

6 Kax HazwsiBaeTcs mpoliecce onpeneaeHus 3a1a4 B MpoeKTe? DopmyIHpOBKa OIIK-2

ONEeKTPOHHBIA JOKYMEHT



7 Kaxkom c1oco0 peleHns 3a7a4 YUUTHIBAET OnTuMu3anus OIIK-2
OTPAaHUYCHHOCTh PECYPCOB?

8 Kak  Ha3piBaeTcs  JAOKYMEHT,  IOATBEPKIAFOLINI Ceprudurar OIIK-2
COOTBETCTBHE PELICHUsI TPaBOBBIM HOpMam?

9 Ha3oBure MeTron MareMaTU4ecKOr0 MOJECIUPOBAHUSA, Anroputm TIK-2
IIPUMEHSIEMBIH B T€HEPATUBHBIX MOJEIIAX.

10 | Kak Ha3plBaeTcs  alNropuT™M, HUCHONb3yeMmblii B | BapuanuonHbrit T1K-2
BapHAIMOHHBIX aBTOKOIUPOBIIHKAX ? OaiiecoBCKHUI

11 | HazoBute Teopuio, MpUMEHSEMYIO IJsl HaXOXKICHUS OntumMu3zanys T1K-2
9KCTPEMYMOB (PyHKITHIA.

12 | Kak Ha3pIBaeTcs ydacTHe B HAyYHBIX MyOIUKAIMSIX? [Ty6nukanus TIK-2

13 | Ha3oBuTE OCHOBHYI TEOPETHYCCKYIO KOHIICIIIUIO OO0yuenne ¢ I1K-3
MAaIIWHHOTO 00yYeHHS. yuuTeneM

14 | Kak Ha3pIBaeTCs 3aKOHOMEPHOCTH, OIHCHIBAIOIAS Koppemsmus I1K-3
3aBUCHUMOCTb JaHHBIX?

15 | HazoBure MeTon WccieqoOBaHUs, OCHOBAaHHBIM Ha | OMIHPHYCCKHUHA T1K-3
9KCIIEpPUMEHTE.

16 | Kak Ha3pIBaeTcsi mpakTHueckas paboTa Mo MallMHHOMY [Ipoekt T1K-3
o0yueHuro?

17 | HazoButre osnemeHT uHQOpMAIMOHHON KynbTyphl, | KonduaeHmaisHo TIK-8
CBSI3aHHBIN C ATUKOM. CTh

18 | Kak Ha3pIBaeTCS MPUHIIMIT 3aIUTHI TaHHBIX ? [uppoBanue TIK-8

19 | HazoBure Texnonoruto st oOMeHa ganHsimMu B VM. API TIK-8

20 | Kak nHaspIBaeTCs OMBIT PabOTHl ¢ MHPOPMAIMOHHBIMHU | AHAIU3 JaHHBIX TIK-8

pecypcamu?

ONEeKTPOHHBIA JOKYMEHT
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