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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma aucuuIIMHbl (MOAyns) «l'eHepaTHBHBIE MOJEIN» COCTaBIEHA B
COOTBETCTBUHM C (ellepalbHbIM TI'OCYyJapCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICIIErO
oOpa3oBanus — 6akanaBpuar o creruaabHocTn 02.03.01 MaremaTrka 1 KOMIIBIOTEPHBIE HAYKH,
npopmwib VCKyCCTBEHHBIH HHTEIUIEKT, YTBEpP)KICHHBIM IpHKa3oM MHUHHMCTEpPCTBA HAyKH H
BeIciero oOpasoBanust Poccuiickoit deneparnu Ne 807 ot 23.08.2017 roxa.

Nzyuenune pucuumuinHbel (Monyisi) «l['eHepaTuBHbIE MOAENIM» BaKHO MJIS Pa3BUTHS
TEXHOJIOTUH HMCKYCCTBEHHOTO WHTEJUIEKTAa, CIIOCOOHBIX CO3/1aBaTh PEATUCTUYHBIA KOHTEHT B
pasIMYHbIX OOJIACTX, TAKUX Kak 00paboTka M300pakeHUi, TEKCTa U 3ByKa. DTO CIIOCOOCTBYET
MHHOBAIMSIM B HayKe, ME/IMa M MPOMBIIUIEHHOCTH, PACUIMPSS BO3MOXHOCTH aBTOMAaTH3AIMH U
TBOpPYECTBA.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosimas nucnumimHa (MOyJb) BKIIOYCHA B YICOHBIH IIJ1aH 1O MPOTPaMMe TIOITOTOBKU
OakanaBpuata no HampasieHuto 02.03.01 MaremaTtvka ¥ KOMIIBIOTEpHBIE HAYKU, MPOQPHIIL
VckycCTBeHHBIH WMHTEIUIGKT W BXOJHWT B BapHAaTUBHYIO dYacTh bioka 1 dopmupyemyro
y4acTHUKaMU 00pa30BaTeNIbHBIX OTHONICHUN KaK JIUCIUIUIHHA IO BBIOOPY.

Jucnunnuna (Moaynb) uzydaercs Ha 3 wnu 4 Kypcee B 5, 6, 7 unu 8 cemectpe Ha BBIOOP.

Heap u3yyeHus1 AUCHUILVIMHBI (MOLYJIs): OCBOUTH METOBI CO3/IaHUS U aHAIN3a MOJECIIEH,
CIIOCOOHBIX T€HEPUPOBATh HOBBIE JaHHbIE, OJM3KHUE MO PACIPEIEIICHUIO K 00yYalOIiM.

3agaum U3y4yeHHMs AMCHUILVIMHBI (MOAYJIs) 3aKJIIOYAIOTCS B (POPMUPOBAHUU Y CTYJIEHTOB
CJIEIYIOIIMX 3HAHUI, YMEHU U HABBIKOB.

— 3HaHHWe NMPUHIHUIIOB paboThsl reHepaTuBHBIX Mojaeneii (GAN, VAE, Diffusion Models).

— 3HAHUE METOJOB OLICHKM KaueCcTBa FeHEepaluy,

— 3HaHue npuMmeHeHus B 3a1ayax CV, NLP u renepannu KOHTEHTa,

— yMEHHE pealn3oBaThb M  OOyuyuThb TIeHepaTHBHble Mojaenu Ha  Python

(PyTorch/TensorFlow);

— YMEHHE aHAIM3UPOBATh U UHTEPIPETUPOBATD PE3YJIBTATHI TCHEPALIUH.

— HaBbIK pa3paboTku MVP renepatuBHON MO/IEIH MO/ 334a4y;

— HaBBIK ONTUMHU3ALMHU TUIIEPIIAPAMETPOB U pa3BEPThIBAHHUE B ITPOJIAKIIIH.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
pabOoTHUKaMU YHUBEPCUTETA U B (POpPME CAaMOCTOSATENILHON PadOThI 00yUYarOIIUXCA:

Komnerenuus

Conep:xaHue KOMIeTeHITHH

Nuauxkarop
KOMIIETeHIN U

IlepeyeHb MJIAHUPYEMBIX
pe3yJIbTATOB 00y4eHHs 110
AUCHMIJIMHE (MOTYJIIO)

OIIK-1.

CnocoOeH HaXOIHTh,
(hopMyTUpOBaTh U pemaTh
aKTyaJlbHbIC Y 3HAYNMBIC
poOJIeMbI TPUKIIATHON U
KOMITBIOTEPHOW MaTeMaTuKN

OIIK-1.1.

3HAEeT OCHOBHBIE METOBI U
MOIXOJBI K PEIICHHIO 3a/1a9
MPUKJIATHON U KOMIIBIOTEPHOM
MaTeMaTUKH, BKIIOYast
aITOPUTMBI, MATEMAaTHIECKOE
MOJICTTUPOBAHIE U TEOPHIO
OIITUMU3AlIHUH, a TAKKEC
COBPECMCHHBIC MHCTPYMCHTBI U
TEXHOJIOTHH, UCTIONHh3yEeMbIE B
3TOM 00JIaCTH

OIIK-1.2.

YMeeTr aHanu3upoBaTh U
(bopMyIHpOBaTH MATEMATHIECKHE
3a/1a4d, IPUMEHSTh
COOTBETCTBYIOIIUE METO/IbI 1
QJITOPUTMBI JIJISl UX PEIICHUS, a
TaK)Ke MHTEPIPETHPOBATH U
HPE/ICTABIIATh PE3YJIbTATHI B
MIOHSITHOM M JOCTYIHOM popme

OIIK-1.3.

Nwmeet mpakTryecKuid OnbIT
paboThI HAJT TPOEKTAMH HJIIH
HCCIIEIOBAHUSIMHU B 00IaCTH
MPUKIAAHON U KOMIIBIOTEPHOU
MaTeMAaTHKH, BKIFOYas y4acTHE B
KOHKYpCax, OJIMMITHAIaX WA
HAy4YHBIX MyOJUKAIUIX, T ObLIN
pEIIeHBI aKTyalIbHbIE U 3HAYNMBIE
3aa41

OIIK-4.

CrocobeH HaXOIHTh,
aHAJTM3UPOBATh, PEATU30BHIBATH
POrpaMMHO M HUCITOJIb30BaTh Ha
MPaKTHKE MaTEMAaTHUECKUE
AJITOPUTMBI, B TOM YHUCJIE C
MPUMEHEHHUEM COBPEMEHHBIX
BBIYHC/IMTEIbHBIX CUCTEM

OIIK-4.1.

3naeTr 60a30BLIE OCHOBEI
COBPEMEHHOT0 MaTeMaTHIeCKOTO
anmapara, CBI3aHHOTO C
MPOEKTHPOBAHHEM, Pa3pabdOTKOH,
peayinzanyei 1 OIEHKOW KayecTBa
MPOTPAMMHBIX MTPOJAYKTOB H
MPOTPAMMHBIX KOMIIJICKCOB B
Pa3IMUYHBIX 00JIACTSX
YEJIOBEUECCKOM JIESITEITLHOCTH.

OIIK-4.2.

YMeeT uCroab30BaTh STOT
MaTeMaTHUYECKHA ammapar B
poheCcCHOHATBHOMN
JISSITETIbHOCTH.

OIIK-4.3.

Nwmeet mpakTUyecKuid ONbIT
MIPUMEHEHHUST COBPEMEHHOTO
MaTeMaTHIECKOTO anmapara,
CBSI3aHHOTO C MPOEKTUPOBAHUEM,
pa3paboTKOH, peanu3anneii u
OIICHKOH KadecTBa IMPOTPaAMMHBIX
MPOIYKTOB U MPOTPAMMHBIX
KOMILJIEKCOB B Pa3JIUYHBIX
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00JIaCTAX YEIIOBEUECKOI
JACATCIIBHOCTH.

OIIK-6.

CrnocobeH pa3padbaTriBaTh
AJTOPUTMBI U KOMITBIOTEPHBIC
MPOTPAMMBI, IIPUTOTHBIE JUIS
MPaKTUIECKOTO IPUMCHEHHUS

OIIK-6.1.

3HaeT aNropUTMBI pa3padoTKH,
KOMITBIOTEPHBIE TPOTPAMMBI, a
TaKXKe ANTOPUTMBI
BBIYUCITUTEIHHON MAaTEMaTHKH B
00J1aCTH UCKYCCTBEHHOTO
MHTEIUICKTA

OIIK-6.2.

Ymeer pazpabaTsiBaTh
MaTeMaTH4eCcKHe MPOrpaMMHEIC
MPOJYKTHI B KOMIUICKCHI C
WCTIOJIb30BaHUEM COBPEMEHHBIX
TEXHOJIOTHIA IPOTrPaMMHUPOBaAHHUSI
B 00J1aCTH UCKYCCTBEHHOTO
HWHTCJIJICKTa

OIIK-6.3.

Nwmeet mpakTUyecKuid ONbIT
Pa3pabOTKH UHTEIUIEKTYaIbHBIX
WHPOPMALTUOHHBIX CUCTEM IS
BH3yaJIM3allU Pe3yIbTaToOB
WCCIIEIOBAaHNN B 00JIaCTH
HCKYCCTBEHHOT'O MHTEIJIEKTa

[K-3.

CriocobeH MpUMEHSITh METO/IbI
MaTeMaTHYeCKOro U
AIITOPUTMHUYECKOTO
MOJICIIMPOBAHUS ISl PELICHHS
KaK TEOPETUYECKUX, TaK
HPAKTHYECKUX 33/1a4 B PaMKax
poheCCUOHATBHOMN
JIeSITeIbHOCTH

IK-3.1.

3HaeT OCHOBHBIE METOBI
MAaTeEMaTHYECKOTO 1
aNTOPUTMUYECKOTO
MOJICTTMPOBAHMSI, @ TAKKE UX
HpI/IMeHCHI/IC JJIA peHICHI/ISI
TEOPETUICCKUX U MPUKIIATHBIX
3a7a4

[K-3.2.

YMeeT IPpUMEHSATh METO/IbI
MaTeMaTUYECKOTO U
aJIrOPUTMHUYECKOTO
MOJEIMPOBAHN U aHAIIN3a U
peuIeHus pa3InuHbIX 33]1a4 B
001acTH MaTEMaTHKH U
KOMIIBIOTEPHBIX HAYK

IK-3.3.

NmeeT onbIT NCTIONB30BAHUS
METOA0B MaTeMaTH4YECKOTO U
AITOPUTMUYECKOTO
MOJIETTMPOBAHMS MIPH PEILICHUH
TEOPETHUECKUX U MPUKIIATHBIX
3a7a4 B Mpo(eCCHOHATBHOM
JIeSITEIIbHOCTH
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n HaumeHnoBaHnue Ounas ghopma TKY
pa3aena THCHUILINHBI KonrakTHas padora CaMocTosiTe (Tekymui
(Mony.ist) Jexuun CeMuHapsbl KonTpos LHAst KOHTPOJIbL
(mpakTuveckue ycreBaeMocTH)
padora
3aHATHS)
1 OCHOBBI F€eHEPAaTHBHBIX 10 10 42 Homaraue
MoJieNien 3a7aHus
2 GAN u ux 10 10 42 Jlomaraue
MO TUHKAITHN 3a1aHHs
3 Diffusion-monenu u 10 10 40 Jomamaue
COBPEMEHHBIE TPEHIBI 3aIaHuUs
3auem c ouenkoii 6
Hmozo: 30 30 6 124
O6vem oucyuniunst (M00ys) 190

(6 ax. u.)

Obvem Ooucyunaunvt (Mooyns)
(6 3au. eo.)

4. CopepxxaHue TUCHUILIMHBI (MOTYJIS)

Nenr/m HaumenoBanue paszjesia Coaep:xanue TUCHUILNIMHBI (MOAYJIS1) 10 TeMaM
AUCHHUILIMHBI (MOYJIs1)

1 OCHOBBI TeHEpaTUBHBIX Mojenel | THITbl reHepaTHBHBIX MOJEINEH; BEpOSTHOCTHBIE TIOAXO/IbI; 00y4YeHHEe U
OIICHKa MOjieJIell; IPUMEHEHHE M OTPaHUYCHUS

2 GAN u ux MoxuduKayuu Apxurektypa GAN; nipoGiieMbl 00yUeHHS ¥ CTa0MIN3aIs; BapHalluK
GAN (DCGAN, stylegan u gap.); OpWIOKEHHS U IPUMEPHI
UCIIOJIb30BaHUS

3 Diffusion-monenu n [Mpuanmne 1udy3MOHHBIX MOJIENel; METO/Ibl 00yUEHHS 1 TeHEPaIUH;

COBpPEMEHHBIE TPEH/IBI COBpPEMEHHBIE YIyUIlleHHsT W THOPHIHBIE MOJXOJbI; TEPCIEKTUBBI U

BBI30BBI
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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-OMONMOTEYHOH  CHUCTeME U 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.

Ocnognasa numepamypa:

1. Hukonenko C., Kagypun A., Apxanrensckas E. I'mybokoe o6yuenue. — CII6.: ITurep,
2018. — 480 c.: un. — (Cepus «bubmuoreka nporpammuctay). — ISBN 978-5-496-02536-2.

Jlonoanumensnasn numepamypa:

1. PaGueBckuii, A. H. CunTeTnueckue AaHHbIE U Pa3BUTUE HEUPOCETEBBIX TEXHOIOTHH :
yueOHuk Jutst By30B / A. H. PabueBckuii. — Mocksa : M3narensctBo FOpaiit, 2025. — 187 ¢. —
(Beiciiee o6pazoBanme). — ISBN 978-5-534-17716-9. — Tekct : dIeKTpOHHBIA //
O6pasoBarenbHas wiatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/568661.

6. MartepuajbHO-TeXHHYECKOe o0ecrevueHne

YHUBEpCUTET pacrojaraer MaTepualbHO-TEXHUYECKOW 0a30, COOTBETCTBYIOIICH
JENCTBYIONIMM MPOTUBOIOKAPHBIM MIPAaBUIIaM U HOpMaM U 0OeCTeunBarolieil MpoBeIeHNE BCEX
BUJIOB JIMCUUIUIMHAPDHOW W MEXIWCUUIUIMHAPHOW IOATOTOBKH, MPAKTUYECKOW W Hay4dHO-
UCCIIEI0OBATEIbCKON PaboT 00yJaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomenieHus1, KOTOpBIE MPEACTABIAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHI
JEKIMOHHOTO THMA, 3aHATHH CEMUHAPCKOro (MPaKTUYECKOro) THIA, TPYIINOBBIX U
VHAUBUAYaAJIbHBIX KOHCYJIbTALIMN, TEKYIIIETO KOHTPOJISI U POMEKYTOUHON aTTECTalllH, a TaKkKe
MOMEIEHUS JUISI CAMOCTOSTELHOM padOThl M IOMEIICHHS AJI XPaHEHUS U MPOPUIAKTHIECKOTO
obcimyxuBaHusl yueOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICIMAT3UPOBAHHON
MeOENbI0 U TEXHUYECKHUMH CPEJICTBAMU OOYy4YEHUS, CIYXAIUMHU AJsl MpeACTaBleHUsl ydeOHOM
uH(popMalu 00JbILION ayIUTOPUH.

W3ydeHne AUCIUILTUHBI (MOIYIsl) OOECTieunBaeTCs B yUeOHBIX ayAUTOPHIX, OCHAIIICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOW TEXHUKOM;

—  CHEHMAIU3UPOBAHHBIM 000pYyI0OBaHHEM, BKIIIOUYAs IEMOHCTPALMOHHOE 000PYIOBaHHE.

[TomereHust 151 CaMOCTOSITEIIBHON pabOThl 00YJaIOMIUXCsl, B TOM YKCIIE TPUCTIOCOOICHHBIE
JUIS MCTIOJIb30BAaHUS HMHBAIMAAMHM M JIMI[AMU C OTPAHUYEHHBIMU BO3MOKHOCTSMH 3/10POBbS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOYEHMs K ceTu «HTepHeT» u
o0ecrieyeHHeM JOCTyHna K B DJIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO CpPEIy
YHuBepcurera.

OOyuaromMess TpeAoCcTaBiseTcs JAOCTyn (B TOM 4YHMCIe YHaleHHBIH) K pecypcam
MH(}OPMaLMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «VHTepHeT», AJIeKTpPOHHBIM pecypcaM (B TOM
YUCJI€ NEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATIBHBIM 0azam
JAHHBIX U UH(POPMAITMOHHBIM CIIPABOYHBIM CHCTEMaM ):
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https://urait.ru/bcode/568661

Ne HaunMeHoBaHue nmoprasa Ccbuika
(u3naHus, Kypca, 10KyMEHTAa)

1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
onbnmoTeka

2. Baza manaeix md 1 T-cnenuanuctos https://habr.com

3. | ba3a nanneix ScienceDirect https://www.sciencedirect.com

4. | OdunmansHeii cailT MUHUCTEPCTBA HAYKU U 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 KoiuieKkuus udpOoBEIX 00pa3oBaTelIbHBIX http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuens HWHDOPMANMOHHBIX  TEXHOJOTHH,

HCIIOJIB3YEMbBIX IIpU  OCYHICCTBJICHUU

06p330B8.TeJ'IBHOI‘O Inpounecca 1o JUHCOUIlINHE (MOHYJ'IIO), B TOM 4YHCJIC KOMIIJICKT JIMLICH3MOHHOI'O

MpOrpaMMHOTO  00€creueHus, COBPEMEHHBIE

I/IH(1)OpMaI_II/IOHHBIe CIIPaBOYHBIC CUCTCMBbI:

npodeccuoHabHbIe  0a3bl  JAHHBIX U

HaunmenoBanue I1O IIpousBoacTBO JluneH3nonHoe / cBOOOIHO
pacnpocTpaHsieMoe

OnepannoHHble CUCTEMBbI:
Microsoft Imagine (Windows Client, Server) | sapy6exnoe | nuremsuonnoe
bpaysepsbl:
Sunexc.Bpaysep OTEUECTBEHHOE | CBOOOJIHO paclpOCTpaHIEMOe
Google Chrome 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Od¢ucHble NpUIOKEHHUS
Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIUIEH3HOHHOE
TeXstudio 3apy0exHoe cBOOOJTHO PACIIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe

IIporpamMmmHoe odecnieyenue s IVIAHUPOBAHUS U YUeTa BPeMEHH:

Toggle app | 3apyOexHoe | CcBOOOIHO pacIpocTpaHsieMoe
CucreMbl ynpapjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGesxnoe | muuensmonnoe

Cucrtembl ynpapjeHusi 0a3aMHi JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensnonHOe

Cucrtembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | 3apy6exHoe | muuensnonHOe
CnpaBoYHO-NIPAaBOBBIE CHCTEMBI:

Koncynprantllimtoc: cipaBoyHO-TIpaBOBast OTEUECTBEHHOE | JIMIICH3UOHHOE

cucTeMa

CpencTBa AaHTHBMPYCHO#i 3aIUTHI:

Kaspersky Endpoint Security asst 6usneca OTEUECTBEHHOE | JIMIIEH3UOHHOE

Cranpmapraeiid Russian Edition

Cpensl pa3padoTKu:

Visual Studio Code 3apy0exKHOe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOexKHOE CBOOOIHO PAaCIPOCTPAHAECMOE
Anaconda 3apyOexHoe CBOOOHO pacIpoCTpaHseMoe
Robotic Operating System 3apyOekHOoe cBOOOJTHO pPacIpOCTpaHsIeMOe
CopelliaSim 3apyOexkHOE CBOOOHO pacIpOCTpaHsIeMOe
Google Colaboratory 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE

IMakeTbl MPOrpaMMHBIX CPEACTB M OMOJIHOTEK:

DNEeKTPOHHBIA JOKYMEHT



https://elibrary.ru/defaultx.asp
https://habr.com/
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http://fcior.edu.ru/

AutoPsy 3apyOexkHOE CBOOOHO pacIpoCTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0eIKHOE CBOOOJTHO PACIIPOCTPAHIEMOE
CucTteMbl ynpasjieHHs1 0ubanorpadudeckoii nugopmMmanueii:

Zotero | 3apyOexKHOE | CBOOOIHO pacIpOCTpaHsIEeMOe
CepBHCHI B CITYKOBI:

Bind 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Docker 3apyOexxHOe CBOOOJIHO pacIpocTpaHsIeMoe

7. MetoanyecKue v OlleHOYHbIe MATEPHAJIbI
MeToauyeckue yKazaHus i 00y4aIOUIUXCS 10 OCBOEHUIO TUCHHILIMHBI (MOYJIs1)

B mnpomecce usydeHus AUCHMILTUHBL (MOayisi) «['eHepaTHBHBIE MOJENIN» B paMKax
TEKYIETO KOHTPOJIS YCIIEBAEMOCTH HCIIOJIB3YIOTCSI TaKUe BUIBI y4eOHOW paboThI, KaK JICKIIUH,
MPAKTHUYECKHE 3aHATHS, JOMAIIHHE 33/1aHUS, a TAK)KE Pa3IMUHbIC BUIbI CAMOCTOSTEIILHON PabOThI
oOydarolmuxcsi 1O 3aJaHUI0 [PENoJaBaTelisd, HaIpaBJICHHbIE Ha pa3BUTHE HABBIKOB
npoecCHOHANBHOM JIEKCUKH, 3aKpEIIeHue MPAaKTUYECKUX MPOo(hecCHOHATBHBIX KOMIIETECHIIUH,
MOOUIPEHNE UHULIUATHB.

Jlekyuss — CUCTEMaTHYeCKOEe, IIOCIIEIOBATEIbHOEC, MOHOJIOTUYECKOE  HM3II0KECHUE
IpernoaaBaTenaeM y4eOHOro MaTepHana, Kak paBuilo, TEOPETHYECKOTO XapaKTepa.

B mpouecce nekuuii peKOMEHIYETCS BECTH KOHCIEKT JIEKLIUI: KPaTKO M CXEMaTH4HO
(UKCUpPOBaTh OCHOBHBIC HWIEH, BBIBOJABI M OOOOIICHWS JEKIMH; BBIACIATh BAKHBIC MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL.. Heo0X0onMMo OTMETUTh BONPOCHl WM MaTepuabl, KOTOpbIE
BBI3BIBAIOT 3aTPYJIHECHHUsI, U MOIBITATHCS HAUTU OTBETHI B PEKOMEHJIOBAHHOMU nuTeparype. Ecinu
pa3oOpaTbCsi B MaTepuane He YAaercs, clleAyeT cGOpMYIMpOBaTh BONPOC U 3alaTbh €ro
IIpenoaaBaTesio Ha KOHCYJIbTAlUK WM BO BPEMsI CEMUHAPCKOTO (TPAKTUYECKOI0) 3aHATHSI.

Yuacmue 6 cemunape (npaxmuueckom 3ansmuu) — akTUBHast paboTa CTy/IeHTa Ha CEMUHape,
€ro OTBEThI Ha BOIIPOCHI NIPENOAABATENS U YHaCTHE B JUCKYCCHUMU.

Jl71s yCIemHoro y4acTisi B CEMUHApE CTYACHTAM PEKOMEHAYETCS 3apaHEEe O3HAKOMHUTHCS C
TeMON OOCYXXAEHHUs, IPOYUTaTh HEOOXOJMMbIE MaTepHuaibl U MOJArOTOBUTH BOMPOCHL. BaxkHO
AKTHBHO CIIyLIaTh U BOBJIEKATHCS B IUCKYCCHIO, BBICKA3bIBasl CBOM MHEHHUS U apIyMEHTHPYS HX.
[Ipu oTBeTax Ha BONPOCHI MpENOAABATENs CTOUT OBITh YBEPEHHBIM, YETKHUM M JIOTHYHBIM,
ONUPASICh HA N3YYEHHBIN MaTepHrall. Takke MMOJE3HO MOAAECPKUBATH THAIIOT C OJHOKYPCHUKAMU,
4T00BI 000TaTUTh 00CYXAEHUE U PACIIMPUTH CBOM 3HAHUS.

Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.

[Ipu pabore Haj MAOMANIHUMH 33JaHUSMH BAXKHO BHUMATEIBHO O3HAKOMHUTBCS C
TpeOOBaHUSIMU U CPOKAaMHU BBITIOTHEHUsI. PekoMeHmyeTcsi pa30uBaTh 3aaHusl Ha ATaIlbl, YTOOBI
n30exarh TMEperpy3kd W Iydlle yCBOUTh Marepuall. lcrmonb3oBaTh pa3iuyHble HUCTOYHHKHU
nH(popMaIuu, BKIIOYasi y4eOHUKH U OHJIAMH-PECYPCHI, I 00Jiee TIIyOOKOTO TOHUMAaHUS TEMBI.

Tecm — ocobast ¢opma mpoBepku 3HaHUU. [IpoBogauTCs Mocine OCBOCHHsS OIHON WM
HECKOJIBKMX TEM M CBHJIETEIBCTBYET O KAaYECTBE NMOHMMAaHUS OCHOBHBIX IMOHATUN H3y4aeMOTO
Marepuana. TecTtoBble 3aaHUsl COCTaBIECHBl K KJIIOYEBBIM IIOHATHUSM, OCHOBHBIM pa3feiiaM,
BaXHBIM TEPMUHOJIOTMYECKUM KaTErOpUsAM U3y4aeMOU TUCHUIUIMHBI (MOAYIIS).

Jj1sl TOATOTOBKH K TECTy HEOOXOAMMO 3HATh TEPMUHOJIOTMYECKHA anmapar AUCHUILINHBI,
MOHMMATh CMBICT HAYYHBIX KaTETOPUI U YMETh UX HCIIOJIb30BaTh B MPO(ecCHOHaAbHO JIEKCHKE.
BrnaneHne TOHATUMHBIM  allapaToM, BKJIIOYEHHBIM B TECTOBBIE 3aJaHUs, IIO3BOJISIET
IpEnoJaBaTet0  ObICTPO  HPOBEPUTh  YPOBEHb  IMOHMMAHUS  CTYyJEHTAMU  BaXKHBIX
METOJ0JIOTUYECKUX KAaTETOPHil.

Camocmosmenvnas paboma — paboTa CTYJEHTOB, HANpaBlieHHas Ha YIIIyOJIEHHOE
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M3y4eHUE OTMICTBHBIX TEM U BOIIPOCOB YUCOHOW TUCIUTIIIUHBI (MOIYJIs).

B nporiecce camocTosTeNNbHOM pabOThI CTYICHTHI B3aUMOJICHCTBYIOT C PEKOMEHTOBAaHHBIMHU
MaTepuaiaMH Mpu MUHUMAJIBHOM y4YacTHH MpenojiaBatess. 3a1auu CTyJeHTa BKIOYaoT padoTy
C KOHCTIEKTaMH JieKIni (00paboTKa TeKCcTa), IOBTOPHOE U3yUCHHE YIeOHBIX MAaTEPUAIIOB IIJIAHOB
U TE3UCOB OTBETOB, M3yUEHUE JIOMOJHUTEIBHBIX TEM, BHIIOIHEHHE Y4eOHO-HUCCIIEeI0BATENbCKUX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHHs 10 JUCHUILINHE (MOYJII0)

Kpurepun nosryyeHusi ypoBHS M OLlEHHBAHUS C()OPMUPOBAHHOCTH KOMIETEHIHII M0
aucuunanHe (moay.aaio) «I'eHepaTuBHbIE MOIETH»

OrneHuBanue YpOBHS Y4EOHBIX JOCTHDKCHUU, OOYYarOMIMXCs MO TUCHUIUIMHE (MOIYIIIO),
OCYIIECTBIISACTCS B BUC TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH M IMTPOMEKYTOYHOH aTTeCTaIUH.

IIpomexyTouHasi aTTecTalUsi 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBIsSeTCS B (opme
3auema ¢ OYEHKOU, TIPU STOM TPOBOJUTCS OICHKA KOMIICTCHIIMM, C(HOPMHPOBAHHBIX IIO
IUACIUATUIHHE.

JInst OLIEHMBAHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH M TMPOMEKYTOYHOM aTTecTaIliu
UCTIONB3YETCs JeCATHOA/UIbHAS IIIKajJa OICHUBAHUS, KOTOpask COOTHOCHUTCS C TPaJUIIMOHHOU
MATHOALIHPHON MIKAIOHN CIIEAYIONUM 00pa3oM:

Ounenka 3a 3a4ert Oo0masi xapakrepucTuka
JdecarudoanabHas IlaTudasnbHas
pe3yjabraTa 00y4eHus 1o

OlleHKA OIIeHKA
AUCUMIJIMHE (MOIYJIIO0)

10 OTauaHo 3auteHo CTygeHT  TOJIHOCTBIO  BJIAJIEET

9 OTIIMYHO 3ayTeHo 3HaHUAMU, U310 KCHHBIMU B pa60qel71

8 OTIHYHO 3auTeHo nporpaMme, M ITyOOKO OCMBICIISET
qucuuiuinHy. OH caMOCTOSITENbHO U
JIOTHYECKH N0CJIEI0BATEILHO
OoTBEYaeT HAa  BCE  BOMPOCHI,
aKLUEHTUPYs. BHUMaHUE Ha HauOoJjee
BLKHOM. YMEET aHaJIU3UpOBaTh,
CpaBHUBATH, KJ1accu(UIUPOBATh,
0000maTh, KOHKPETH3UPOBATh W
CUCTEMaTH3UPOBATh W3y4YCeHHBIN
MaTepuaj,  BbIIENAS  KIIOYEBbIC
MOMEHTHI u yCcTaHaBIUBas
MPUYHHHO-CIIE/ICTBEHHBIC CBSI3H.
Yetko ¢dbopmynupyer OTBETHI,
YBEPEHHO HHTEPIPETUPYET
pe3yibTaThl aHAJM30B W JAPYTHX
UCCIIEIOBAHNHN, a TaKKe pelaer
cioxHble 3anauu. CTyJeHT XOpoIo
3HAKOM C METOJaMH HCCIIECIOBaHUS,
HEOOXOMUMBIMH JUIS MPAKTUYECKOM
JEeSTEIbHOCTH, M YMEET CBSI3BIBAThH
TEOpEeTUIECKUe ACTICKTEHI
TUACIIUILTHHEI (Momyst) C
MPaKTUIECKUMH 3aJauaMH.

7 Xoporo 3auTeHo CrymeHT  o0OllajaetT  3HaAHUSAMU
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JlecaTnboanabHas
OlleHKA

IIaTnéananLuasn
OLICHKA

OneHka 3a 3a4uert

OO0masi xapakTepucTuKa
pe3yjabTaTa 00yueHus mno
AUCUMILIMHE (MOAYJIIO)

6

Xoporiio

3aureHo

IpeaMera HOYTH B HOJIHOM O0beMme
paboueii MPOTPaMMBI u
CaMOCTOSITEIBHO, JIOTHYECKH
MOCJIE0BATEIbHO U BCECTOPOHHE
OTBEYaeT HA  BCE  BOMPOCHI,
aKLEHTHPYs] BHUMaHHUE Ha Hauboiee
3HAYMMBIX MoMeHTax. OH ymeer
aHATM3UPOBATH, CpaBHHBATH,
KJIacCU(pUIMPOBATH, 00001maTh,
KOHKPETH3UPOBATH "
CHCTEMaTH3UPOBATh W3y4YEeHHBIN
Marcpuall, BbIACIAA €ro KIKOUYCBBIC
ACIICKThI )41 yCTaHaBJIUBas
NPUYMHHO-CIICACTBCHHbIE  CBSI3H.
Dopmynupyet CBOU OTBETHI,
YBEPEHHO HHTEPIPETUPYET
pe3yibTaThl aHAJIW30B M JAPYTHX
HCCIENOBAHUM, a TakKe pelaer
CIIOKHBIE CHUTYallMOHHBIC 3aJay.
CTylneHT  XOpoulo  3HakoM C
METOAaMHU UCCIIeIOBAHUS,
HEOOXOIUMBIMH JJISI IPAKTUUECKOM
JACATCIIBHOCTU, U YMECT CBA3BIBATH
TEOPETUYECKUE ACTIEKThI IPEIMETA C
MPaKTUYECKUMH 3a[auaMH.

Y 10BIETBOPUTENBHO

3auTeHo

Y 10BIETBOPUTENBHO

3auTeHo

Cryment  oOnamaeT  0a30BBIMHU
3HAHUSAMU o JUCITUTLTIHE
(Moymro), HO HCITBITBIBACT
TPYJHOCTH TIPH CaMOCTOSTEIIbHBIX
OTBETaX W UCIOJb3yeT HETOYHEIC
¢dbopmynupoBku. B xoze oTBETOB OH
JIOITYCKaeT OIIMOKH, KacaroIInuecs
cytu BompocoB. CTyACHT CriocoOeH
peliaTth TOJIBKO CaMble IPOCTHIC
3aJ1aun u BIIaJICCT TG
MHHHAMAJIGHEIM Ha0OpOM METOJIOB
HCCJIeIOBAHUS.

He cnan

He 3auteno

He cnan

He 3auteno

He cnan

He 3auteno

CryneHT He oBIael 003aTeIbHBIM

MHUHUMYMOM 3HaHHU TI0 TIPEIMETY U
HE MOXET OTBETUTh Ha BOIPOCHI,
JlaXKe €CIIM TIperojaBaTellb 3aJaeT
JIOITOTHUTEILHEIE HaBOIAIINE
BOTIPOCHI.

Juctummza (Moaynb) «I'eHepaTUBHBIE MOJIEIINY OLIEHUBACTCS CICAYIOMUM 00pa3oMm:
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AKTHBHOCTH Bec Onucanne

Homamnue 3aganus  |100%| HaGop 3amad o TemMam Hepenu

Texkymmii KOHTPOJIb ycIeBAeMOCTH 00y4aKOIIUXCS M0 JUCHUILIHHE (MOAYJII0)
IIpuMepHbIe JOMALIHUE 3aJaHUS
Jomamnee 3ananne «OCHOBBI TeHEePaTHBHBIX MOJieJIeil»

1. Onpenenure ¥ CpaBHUTE OCHOBHBIE TUIIBI T€HEPATUBHBIX MOJEINEH.

2. OOBsicHUTE BEPOSITHOCTHBIM MOJXOJA K T€HEPAaTHBHOMY MOJICIMPOBAHUIO HA MpPUMEpPE
KOHKPETHON MOJIEIIH.

3. Onwumute npouecc 00y4eHUs TeHEPATUBHOM MOJEIH M OCHOBHBIE METOJbI OIICHKH €€
Ka4yecTBa.

4. IlpuBeautre npUMEpbl NPAKTUYECKOTO IPUMEHEHMsI T'€HEPAaTUBHBIX MOJEIEH B
pas3InYHbIX 00JIACTSIX.

5. IIpoananusupyiite OCHOBHbIE OTPAHUYEHUS U ITPOOJIEMBbI T€HEPATUBHBIX MOJIEIIEH.

6. PaccumraiiTe NpoCTy0 BEpOATHOCTh ISl 3aJ@HHOIO pAcCHpeleNeHHs JTaHHbIX B
KOHTEKCTE T'€HEpaTUBHOI'O MOJCIIUPOBAHUS.

Jomamnee 3ananue «GAN u ux mogupukannm»

Onumure apxutekTypy 6azoBoit GAN u posib €€ KOMIOHEHTOB.
Hccnenyiite ocHoBHbIE Tpo0ieMbl 00yueHust GAN U METO/Ibl UX PELICHMUS.
Cpasaure DCGAN u StyleGAN 110 apXuTEKType U BO3MOKHOCTSIM.
[TpuBenure npumepsl ycremHoro npumeHenuss GAN B peallbHBIX 3a/1a4ax.
5. Peamusyiite npocroit GAN Ha BbIOpaHHOM (pelimBopke (Hampumep, PyTorch wmm
TensorFlow).
6. Ilpoananm3upyiiTe BIUSHUE THIIEPIIApaMETPOB Ha KauecTBO reHeparyu B GAN.

AN

JMomammnee 3axanne «Diffusion-mMoaenn u coppeMeHHbIe TPEHIbD)

1. O6pacuHuTe npuHLIUI paboThl 1D Py3noHHBIX Mozenel U ux ornuune or GAN.

2. Onuimre MeTobl 00ydeHus U reHepauuu B 1 y3HOHHBIX MOJAEISX.

3. PaccMmoTpuTe coBpeMeHHbIE YIydmieHus TUPQPY3HOHHBIX MOJIENEH M HX BIMSHUE Ha
Ka4yeCTBO.

4. Ilpoananu3upyiite THOpUAHBIE MOAXOJbI, coyeTaromue Au(GPy3MOHHBIE MOJEIU C
JIPYTUMH METOJJaMH.

5. O6cyauTe nepcrneKTUBbl Pa3BUTUSL U OCHOBHBIE BBI30BBI AU Y3MNOHHBIX MOJIETEH.

6. BpIOMHUTE 3KCIIEPUMEHT MO TeHepaly U300pakeHUH ¢ UCHOJIb30BAHUEM OTKPBITON
peanuzanuu 1udPy3nOHHOM MOJIEITH.

I[0Maumee 3aJaHue «KommiexcHoe 3aJaHHUE 110 TeHEPATUBHBIM MOAC/IAM»

1. CpaBuute noxxozas! o0ydenuss B GAN u 1 y3nOHHBIX MOJETSIX.

2. IlpoaHanm3upyiTe, Kak BEPOSITHOCTHBIE METOJbI WHTETPUPYIOTCS B COBPEMEHHEIC
reHepaTUBHBIE MOJIEIH.

3. PazpaboraiiTe mimaH SKCliepuMEHTa IO OIEHKE KadecTBa T€HEpalluu ISl BBIOpaHHOU
MO/IEJIH.

4. OnumuTe BO3MOXKHBIE TPWIOKEHUS THOPWUAHBIX TeHEPAaTUBHBIX MOJENel B
IPOMBIIIJICHHOCTH.

5. IIpoBenuTe KpUTHYECKUI 0030p CTATHH 1O OJTHOW U3 TEM Kypca.

6. Ilpennoxkute yiydlleHWE CYHIECTBYIOIIEH T€HEPAaTUBHOW MOJAEIM Ha OCHOBE
U3y4EHHOI0 MaTepuania.
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3amanus 1J151 NPOMEKYTOYHOM ATTeCTANUM 10 JUCHUILIMHE (MOTYJII0)

HENPEPHIBHBIN mpouecc TuPPy3uu?

€ YpaBHEHHUS

Ne 3aganue OTtBer Komnerenuus

n/n

1. Kaxkoit u3 nepeurcieHHbIX MOIX00B SBISETCS o TIK-3
KITIOYEBBIM JJIsl TCHEPaTUBHBIX MOJIeNeil, OCHOBaHHBIX
Ha SIBHOM BBIYMCICHUN (D)YHKIIMH TTPABIOTION00MS?

a) Generative Adversarial Networks (GAN)

0) SIBHBIC BEpOATHOCTHBIE MOJIENN (HAIPUMED,
Bapuarnonnsie aBTosHK0AepH - VAE)

B) uddysnonnsie momgenn

r) Bece nepeuncnennsie

2. Kakas  ocnHoBHas  mpoGmema  oOyuenuss  GAN a OIIK-4
ONMCHIBACTCA  CUTyaluel, Korja JUCKPUMHHATOP
CTAHOBHTCSl CIHMIIKOM CHJIBHBIM U TIEpeCTacT JaBaTh
MOJIE3HbIE TPAJAUEHTHI TeHepaTopy?

a) Mode Collapse

0) Hcuesaromue rpaaueHTsl

B) Pacxonsmuecs psabt

r) [Ipobnema ncyesaroniero AMCKPUMHUHATOPA

3. Kakoli OCHOBHOM NPHUHLMII JIEKHUT B OCHOBE MPSAMOTO 0 OIIK-6
mportiecca (forward process) B qud ¢ y3HOHHBIX MOJEISX?
a) [locTenenHoe yajeHue myma U3 JaHHBIX
0) [loctenenHoe mo6aBneHNE rayccoBa IIyMa K JaHHBIM
B) CormocraByieHHE JaHHBIX CKPHITOMY TIPOCTPAHCTBY
r) Munumusanus paccrosinust Baccepireiina

4, Kak  HaseiBaetcsi  (yHmameHtanpHas — metpuka, | ELBO/Evidence OIIK-1
OCHOBaHHas Ha pacxoxaennn Kynpbaka-JlenGnepa, Lower BOund
4acTO UCTIONB3yeMast TSl OLCHKH M CPaBHEHHS KayecTBa
TCHEePAaTUBHBIX MoJelNiell, o0yJaromuxcsi Ha OCHOBE
paBaoNo00us?

5. Kaxoii meton crabunm3zarun o0yueHust GAN ucmonb3yer Gradient OIIK-4
OrpaHHMYEHHE BECOB JUCKpUMHHaTopa, uroObl oH | Penalty/ WGAN-GP
ocTaBajics B mpocTpancTse 1-JlummuieBbix QyHKIUI?

6. Kakas w3BectHas wmomuduramus GAN wHcmons3yeT DCGAN/Deep OIIK-6
ceeprounbie cetn (CNN) u crama craHmapToM JUis Convolutional
reHepaIy U300pakeHui? GAN

7. Kakoii anroputm  oOydeHUss HWCHONB3yeTCS  IUISA Score Matching IK-3
pecKa3aHus yma B mpouecce oopaieHus tudhdy3uu?

8. HazoBuTe 0ofHYy M3 KIIFOUEBBIX MPAKTUYCCKUX IMPOOJIEM Mode OIIK-1
TeHEepaTUBHEBIX MOJIEINEH, CBA3aHHYIO ¢ HeBo3MOkHOCTRIO | Collapse/Cxonbis
CT€HEpUPOBATh BCE MHOr0o0pasue 00ydJaromuX JaHHBIX. aHue MOJ

9. Kakoit rubpuaneiii mnoaxon obOwbemuuser npunaiunel | DALL-E / Imagen/ OIIK-4
muddy3noHHBIX  Mojenedi u  aBToperpeccuonHoro | Stable Diffusion
MOKOJIEHUSI  JAJsl  TIOBBILIEHMS  KadyecTBa  TEKCTO-
n3o00paxkeHrne Mojenen?

10. | Jna xakoro MpakTHYECKOTO MPUMEHEHUs, CBA3aHHOTO ¢ | ['eHeparys i / OIIK-6
BH3yalIN3alHel, 9acTo ucnoias3ytorcs GAN, Hanmpumep, Coznanne
B StyleGAN? aBaTapoB/

I"enepanyst apToB

11. | Kakoii MartemaTtwueckuii anmapar (tum stochastic | Croxactudeckue IK-3

differential equations - SDE) dopmansHO ommchIBaeT | audhepeHInanbHbI

DNEeKTPOHHBIA JOKYMEHT




		2025-09-08T16:06:42+0300
	АНО ВО "ЦЕНТРАЛЬНЫЙ УНИВЕРСИТЕТ"




