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1. esab ocBOeHMS JUCUMILIIHHBI

HGJIB - yrﬂyﬁ]’[eHI/IG 3HaHUM U COBCPHICHCTBOBAHUC TIIPAKTHUYCCKUX HABBIKOB IIO
HCIIOJIB30BAHHUIO CUCTEM UCKYCCTBCHHOI'O MHTCIJICKTA.

2. Mecto aucuuniaunbl B crpykrype OIIOII BO

JlMcuuMmniauHel M TNPakTUKU, HAa OCBOEGHHUU KOTOPHIX OasupyeTcss OaHHas IUCIUILIMHA!
«HTepnpeTupyeMblli UCKYCCTBEHHBIM WHTEIIEKT: METOAbl W AHAJINU3 PELICHUH MOJIENEH»,
«CHcTeMBbl HICKYCCTBEHHOTO MHTEIUIEKTay.

JIMCUMIITUHBL U TPAKTUKH, JUISI KOTOPHIX OCBOEHUE JTaHHOW TUCIUIUIMHBI HEOOXOIMMO Kak
npezmecTsytomiee: «['mybokoe MammHHOE oOyueHHe», «BBINOJHEHHWE W 3aluTa BBITYCKHOM

KBaJIM(UKAIIMOHHON pabOTh»

3. [lnanupyembie pe3yJabTaThbl 00y4eHUsI

dopmupyeMble U HNuauxaropsl
KOHTPOJINpyeMble AOCTUKEHHUS I[Inanupyemble pe3yabTaThl
KOMIIeTEeHIIUMN KOMIIeTeHIUil o0y4eHus
(Koa ¥ HAMMEHOBAHUE) (Koa ¥ HANMEHOBAHUE)
[1K-7. Cnocoben IIK-7.1. Ilonumaer 3HaTh: IPUHLIHUIIBI Pa3paObOTKU
pa3pabaThIBaTh CEPBUCHI MIPUHIIMIIBI pa3pabOTKU CEPBHUCOB
Ha OCHOBC aHAJIUTUKHN CCPBUCOB, TPHUCMBI VYMeTh: pagpa6aTbIBaTI) CEpPBUCHI HA
OOJBIINX TAHHBIX AQHAJIUTUKU OOJIBIINUX OCHOBE AHATHTHKA HOIBIIIX
JTAHHBIX JNAHHBIX,
Brnanets: HaBbIKaMu IPUMEHEHUS
MpaBUJI KOHCTPYHUPOBAHUS CEPBUCOB
HAa OCHOBE aHAJIUTUKU OOJBIINX
JTAHHBIX
[1K-7.2. Ymeer 3HaTh: IPUEMbI AHAJTUTUKH OOJIBIIIAX
pa3pabaTbIBaTh CEPBUCHI TTAHHBIX
Ha OCHOBC aHAJTNTUKH YMeThb: IPOEKTUPOBATL CEPBUCHI HA
OOITBIIMX JTAHHBIX OCHOBE aHAIUTHKH OOJIBIINX
JTAHHBIX
BraneTts: HaBbIKaMu OTIAAKU
CEpBHCOB Ha OCHOBE aHAJTUTUKU
OOJIBIINX JAHHBIX




4. CTpyKTYypa ¥ coJep:KaHue TUCHUIIMHBI

DopMbI TEKYLIET0

Bun - KOHTPOJIS
N HaunmeHoBaHue TeM 3aHATHI Oo0bem, HNuTepakTus
Mopayas (pa3aen) | y4deOHOM . Cemectp Banabt (HamMeHoOBaHMe
(yueOHoIi padoThI) 4. , 4.
padoThI OLICHOYHOI0
cpeacTBa)
Mopynsb 1 — Jlek 1 Tema 1. Onpenenenue, knaccudukanus u 7 2 - -
Bgenenue B MIPUMEHEHNE T€HEPATUBHBIX MOJEIICH
TeHEPaTUBHBIC Jlek 2 Tema 2. O030p OCHOBHBIX THUIIOB 7 2 - -
MO/JIEIIA 1 OCHOBBI TCHEPATUBHBIX MOJICTICH
r1y60KOro Jlex 3 Tema 3. OcHOBBI ITTyOOKOTO 00YUYeHHUs AT 7 2 - -
00y4eHUs TeHEepaIu
Jlex 4 Tema 4. [puniuns! paboTsl 0a30BBIX 7 2 - -
ABTOKOJIMPOBIIMKOB
Ip 1 ITp 1. Hactpotiika paboueii cpeast B Google 7 2 - - OTYET 1O MPAKTUYECKON
Colab u 00630p 6ubauorek (yactp 1) pabote 1
Ip 2 I[Tp 1. Hacrpoiika paboueii cpensl B Google 7 2 - -
Colab u 0630p 6ubIMOTEK (YacTh 2)
Ip 3 I1p 2. ITocTpoenue u 0Oy4eHne 6a30BOT0O 7 2 - - OTYeT 1Mo MPaKTUYECKON
aBTOKOOUPOBIIUKA JJIS COKATUS U pabore 2
PEKOHCTPYKIIMU JaHHBIX (Y4acTh 1)
Ip 4 [Ip 2. ITocTpoenue u odbydeHue 6a30BOro 7 2 - -
ABTOKOJMPOBIIHKA JUIS CKATHUS U
PEKOHCTPYKIIMU IaHHBIX (Y4acTh 2)
CpP CamMocCTOsTEeTbHOE U3yUCHUE TUTEPATYPHI 7 20 - -
0 Kypcy MpH MOJTOTOBKE K
MIPaKTUYECKUM paboTam.
Monyis 2 - Jlex 5 Tema 5. Bapuannonssie 7 2 - -
Knaccuueckue ABTOKOJIMPOBIIUKH (4acTh 1)
T€HEpaTHUBHBIE Jlex 6 Tema 5. BapuauuoHssie 7 2 - -
MOJIEeTTN ABTOKOJMPOBIINKH (4acTh 2)
Jlex 7 Tema 6. ['eHepaTHBHO-COCTSI3aTEIbHBIC 7 2 - -




DopMbI TEKYLIET0

Bun - KOHTPOJIS
Mopayas (pa3aen) | y4deOHOM Hanmenonamile TEM SAHSTHH Cemectp Obnem, Banabt HurepakTus (HamMeHOBaHMe
(yueOHoli padoThI) 4. , 4.
padoThbI OLICHOYHOI0
cpeacTBa)
ceTH (Jacth 1)
Jlex 8 Tema 6. ['enepaTuBHO-COCTSA3ATEIBHBIC 7 2 - -
ceTH (4acTh 2)
Ip 5 I1p 3. IlocTpoenue u odyueHue 7 2 - - Oruer 1o MPaKTHIECKOH
CBEPTOYHOTO BAPHAIIMOHHOTO pabote 3
ABTOKO/MPOBIIHKA TSI TEHEPAITUT
n300paxenuii (qactp 1).
Ip 6 ITp 3. [TocTpoenue u oOydeHUE 7 2 - -
CBEPTOYHOTO BapUAIlHIOHHOTO
aBTOKOJIMPOBIIUKA JJI TeHEepaIui
n300pakeHUH (J4acTh 2).
IIp 7 I[Ip 4. ITocTpoenue u 06ydeHue MpocToit 7 2 - - Oruer no mpakTHYECKON
reHEpaTHBHO-COCTA3aTeNbHOM ceu GAN pabore 4
JUIS TeHEepallui CHHTETUYECKUX JaHHBIX
(dactsp 1).
IIp 8 I[Ip 4. ITocTpoenue u 00ydeHue MpocToit 7 2 - -
reHepaTUBHO-cOCTsI3aTeNbHOM ceTn GAN
JUIS TeHEepaIllui CHHTETUYECKUX JaHHBIX
(vacts 2).
CP CaMoCTOATENBHOE U3yUEHHUE JINTEPATYPHI 7 20 - -
0 Kypcy IpH MOJTOTOBKE K
MIPAKTUYECKUM paboTam.
Mopyns 3 — Jlex 9 Tema 7. Tpanchopmepsl 7 2 - -
Tpanchopmepsr u | JIek 10 Tema 8. OcHoBbsl LLM 7 2 - -
nmudPy3noHHBIC Jlek 11 Tema 9. Tudpdy3nonnsle Mogenu 7 2 - -
MOJIEIH Jlex 12 Tema 10. [Ipumenenue qudy3noHHBIX 7 2 - -

MOJIeJIei MPUMEHEHHE B text-to-image
3aja4ax




Mogayas (pa3aen)

Bun
yueOHoit
padoThbI

HaumeHnoBanue TeM 3aHATHN
(y4eOHoii padoThI)

Cemectp

Oonbem,

Banabl

HNuTepakTus
, 4.

DopMbI TEKYLIET0
KOHTPOJIsA
(HauMeHOBaHM e
OLICHOYHOI0
cpeacTBa)

IIp 9

IIp 5. Mcnionb3oBanue MpenoOydeHHbIX
TpaHC(HOPMEPOB ISl TEHEPAIUU TEKCTa
(dactp 1).

OT4eT no npakTU4eCcKon
pabote 5

ITp 10

IIp 5. Mcnionb3oBanue npeno0ydeHHbIX
TpaHc(hOpMEpOB Ul TeHEPALUU TEKCTa
(uactsb 2).

Ip 11

ITp 6. MccnenoBanue u NpuMeHEHNE
muhGy3HOHHBIX MOJIETIEH JJI CO3/TaHUS
n300paxenuii (qactp 1).

OTuer no npakTU4ecKon
pabote 6

TIp 12

IIp 6. MccnenoBanne u npuMEHEHUE
¢ y3UOHHBIX MOJEIEH ISl CO3/IaHus
n300pakeHuH (J4acTp 2).

ITp 13

IIp 7. UccnenoBanue U NpUMEHEHUE
1 Py3MOHHBIX MoJeNel U1 CO3/1aHus
BHJI€O (dactsb 1).

OTuer no npakTU4ecKoi
pabote 7

IIp 14

[Ip 7. UccnemoBanre U MpUMEHECHUE
G y3nOHHBIX MOJICIICH ISl CO3/IaHus
BHJICO (JacTh 2).

CP

CamocTosATeNbHOE N3yYeHUE JTUTEePATyPhI
10 KypCy IPH MOJATOTOBKE K
MIPaKTUYECKUM paboTam.

20

Monyns 4 —

[ I[pumeHeHne
FE€HEPAaTUBHBIX
MOJEJIEH B
pa3paboTke

Jlek 13

Tema 11. IIpakTuueckue NpuMEHEHUS
reHepaTUBHBIX Mojenel (JacTh 1)

Jlek 14

Tema 11. [IpakTueckue npuMeHEHUS
TreHepaTUBHBIX Mojiesel (JacTh 2)

Jlek 15

Tema 12. Dtuka, 6€30aCHOCTE U
nepcnekTuBbl reHepatuBHoro MU (yactp

1)




Bun

DopMbI TEKYLIET0

N KOHTPOJIfA
Mopayas (pa3aen) | y4deOHOM Hanmenonamile TEM SAHSTHH Cemectp Obnem, Banabt HurepakTus (HamMeHOBaHMe
(yueOHoli padoThI) 4. , 4.
padoThbI OLICHOYHOI0
cpeacTBa)
Jlex 16 Tema 12. DtHka, 6€30MaCHOCTD U 7 2 - -
nepcnekTuBbl renepaTuBHoro MM (yacte
2)
IIp 15 I1p 8. Ouenka kauecTBa reHepanuu (4acTb 7 2 - - OT4eT 10 NPaKTHYECKOM
1). pabote 8
IIp 16 [Ip 8. Onenka kauecTBa reHeparuu (4acTh 7 2 - -
2).
CP CamocTosTEIbHOE U3YUECHHE JIUTEPATYPhI 7 20 - -
10 KypCy IIpH NIOATOTOBKE K
MPaAKTUYECKUM paboTam.
ITA [IpomexxyTOUHAs aTTeCTALMS 7 0,35 - -
Kontpons |Dk3ameH 7 35,65 - - Bonpocsl kK 3K3aMeHy
Hroro:; 180




5. O06pa3oBaTe/ibHbIE TEXHOJIOTHH

B pamkax wusyuenus aucuuiuidHbel «lIporpammupoBanue Ui 3a7ad MCKYCCTBEHHOI'O
WHTEJUICKTa W aHaju3a JaHHBIX» MPEAYCMOTPEHO HCIIOIB30BAHUE CIIEAYIONUX 00pa30oBaTEIbHBIX
TEXHOJIOTUH:

®  TEXHOJIOTHS TPAJWLIMOHHOTO OOyuYeHHUs: JIEKIMM W TMpPaKTUYECKue paboThl,
camMoCTosITeNbHas paboTa;

®  TEXHOJIOTHS MPOEKTHOTO OOYUYCHHMS: pean3alysl ¥ 3aIlIUTa OTYETOB 110 MPAKTUIECKUM
pabotam.

6. MeToanuecKkue YKazaHusd M0 OCBOCHUI0 THCHUIIJIMHBI

6.1. PexoMeH1anmu 1o noAroToBKe K JICKIMOHHBIM 3aHATHSM

W3ydyeHue OUCHUILUIMHBL TPeOyeT CHCTEMAaTH4YEeCKOro M I0CJIEOBATEIbHOIO HAKOILJICHUS
3HAHUM, CJIeZJ0BaTENIbHO, POIYCKHU OT/AEIbHBIX TEM HE MO3BOJISIOT IIIyOOKO OCBOUTH MPEAMET.

B xome nexkuumoHHBIX cieayeT oOpaliaTh BHMMAaHHE Ha KaTeropuu, (opMyJIUPOBKH,
pacKpbIBalOIIME COJAEP)KAHWE TEX WM HHBIX SBJIEHUHM W IIPOLECCOB, HAYYHbIE BBIBOABI M
IIPaKTUYECKHE PEKOMEHJAIMK. 3aJaBaTh IPENOJABaTEN0 YTOYHSIOIIME BOIPOCHl C LEJIbIO
YSICHEHHSI TEOPETUUECKUX IIOJIOKEHUH, pa3peIICHUs] CIIOPHBIX CUTYaLUil.

OOyuaromuiicss MOXKET JOMOJIHUTH CIHUCOK MCIOJB30BAaHHOM JIUTEpaTypbl COBPEMEHHBIMU
VCTOYHUKAMU, HE NPEJCTABICHHBIMU B CIIMCKE PEKOMEHJOBAHHOM JIMTEPATYyphl, U B JAJIbHEHUIIEM
HCIIOJIb30BaTh COOCTBEHHBIE MOJIOTOBJICHHbIE yueOHbIE MaTepHalbl IPU HANMUCAHUU KYPCOBBIX U
BBIITYCKHBIX KBAJTU(PHUKAIIMOHHBIX PaloT.

6.2. PexoMeHAaMH 110 OATOTOBKE K MPAKTHYECKUM 3aAHATHAM

OOyuaromumces cienyer:

® [IpH MOATOTOBKE K MPAKTUYECKUM 3aHATHSM CJelyeT 00sf3aTeIbHO HCIOJIb30BaTh HE
TOJIBKO JICKI[MH, YUEOHYIO JIUTEPATypy, HO U IpyrHe UCTOUHUKH;

e B Hayaje 3aHATUI 3aJaTh IPENOAABATENI0 BOIPOCHI IO MaTepually, BbI3BaBIIEMY
3aTpyAHEHUSI B €ro NOHMMAaHUM W OCBOCHMM IIPU DPEIICHWM 33]a4, 3aJaHHBIX U
CaMOCTOSATENIBHOTO PELICHMUS;

e HAa 3aHATUM  JOBOJUTH  KaXAyl0 3aJady [0 OKOHYATEIbHOIO  PEIICHMUS,
J€MOHCTPHPOBATh IOHMMAaHUE MPOBEAECHHBIX pacyeToB (aHAIM30B, CUTyaluil), B
cllydae 3aTpyJHEHUI 00paIlaThes K NPEnoAaBaTeo.

Jlnst TOro 4ToObl MPAaKTUYECKHE 3aHATHS NPUHOCWIM MaKCHUMAaJbHYIO IOJIb3Y, HEOOXOAUMO
IIOMHUTB, YTO PEIICHHE 3a7a4 POBOAATCS 110 PACCMOTPEHHOMY Ha JICKIIMSX MATEpUAIy U CBS3aHBI,
KaKk MpaBWJIO, C JETaJbHBIM pa300pOM OTIENIBHBIX BOINPOCOB JIEKIIMOHHOro Kypca. Cuenyer
[IOJAYEPKHYTh, YTO TOJIBKO IIOCJIE YCBOEHMs JIEKIIMOHHOTO MaTepHalla C ONPENEICHHOW TOYKH
3peHHs (a MMEHHO C TOH, C KOTOpOM OH H3/araeTcs Ha JIEKIMAX) OH OyAeT 3aKperuisThes
00yJaromuMcs Ha MPaKTHYECKUX 3aHATHIX KaK B pe3yJbTaTe 00CYKICHHS U aHATN3a JIGKIIMOHHOTO
MaTepuaia, TaKk M C MOMOUIbIO pelIeHHs MPOOJeMHBbIX cUTyauui, 3anad. IIpum 3THX ycloBusX
00y4aromuiicss He TOJIBKO XOPOILIO YCBOUT MaTepuai, HO U HayYUTCs] IPUMEHATh €ro Ha MPAKTHKE,
a TaKKe TMOJYYHUT JOMOJHUTEIbHBIH CTUMYN (M 3TO OYEHb BA)KHO) JJISI AKTUBHOW NMpOpabOTKH
JCKIUH.

IIpu caMoCTOSTENHPHOM pEIIeHUH 3ajad HY>KHO OOOCHOBBIBATh KaXKIbIH 3Tall peLIeHus,
UCXOMAs W3 TEOPETUYECKHX IOJoXeHu Kypca. Ecim oOyuwaromuiicss BUIUT HECKOJBKO IyTeH
peleHus npoosieMsl (3a7auu), TO Hy>)KHO CPaBHUTb UX U BBIOpaTh caMblii paniMoHaIbHbIN. [losne3Ho
JI0 Hayaja BBIUYMCICHUH COCTaBUTb KpPaTKWH IUTaH pemeHus mnpobiemsbl (3amaun). Perrenue
npoOJeMHBIX 3ajjad WIM HPUMEPOB ClEAyeT M3Jlarath NOJPOOHO, BBIUMCIEHUS pacnojaraTb B
CTPOIOM TIOpSAJIKE, OTHENAsS BCIOMOTATEIbHBIE BBIUHACICHUS OT OCHOBHBIX. Pemienus mpu
HEO0XOIMMOCTH HY>KHO CONPOBOXKaTh KOMMEHTAPHUSIMU, CXEMaMHU, YepTeXKaMU U pUCYHKaMHU.



CnemxyeT MOMHHUTH, YTO pEIICHHE KaxJ0oH y4eOHOW 3amauu JOJDKHO JIOBOJIUTHCS [0
OKOHYATEJILHOTO JIOTHYECKOTr0 OTBETA, KOTOPOTO TpeOyeT yCIOBHE, U IO BO3MOXKHOCTHU C BBIBOJIOM.
[TomydeHHBIH OTBET ClIeyeT MPOBEPUTH CIOCOOAMU, BHITEKAIONIUMH U3 CYIIECTBA JaHHOW 3a/Ja4u.
[Tone3no Taxxke (ecmu BO3MOXKHO) pEIIaTh HECKOJBKUMHU CIOCOOAaMU W CPAaBHUTH TOJYYCHHBIC
pe3ynbTaThl. PernieHue 3aqad JaHHOTO THIA HYKHO MPOJOIKATh O MPHOOPETEHUS TBEPBIX
HAaBBIKOB B MIX PEIICHUH.

6.3. PekoMeHaauum 1o moJAroToBKe K 3K3aMeHy

[ToaroToBka K 3K3aMeHy CHOCOOCTBYET 3aKPEIJICHUIO, YIITyOJeHHIO U 0000IIECHUIO 3HAHUH,
MOJTy4aeMBbIX, B Ipoliecce 0OyUYeHHs], a TaK)Ke MPUMEHEHHUIO UX K PEUICHUIO MPAaKTUYECKUX 3a/ad.
['oTOBsICH K 3K3aMeHy, 00y4arOMUNCs TUKBUANPYET UMEIOLIHecs Mpo0enbl B 3HaHUAX, YIITyOIIser,
CUCTEMAaTHU3HUPYET U yHOpSAIOoYUBaeT cBoM 3HaHUs. Ha sx3aMeHe oOydaromuiicss JeMOHCTPUPYET TO,
YTO OH NMPHOOpeEIN B poliecce 00yUeHUsI 0 KOHKPETHON y4eOHO! AUCIUTIIINHE.

Ha xoHcynbTammm mepen 5K3aMEHOM OOydaroluecs JOJDKHBI OBIThb O3HAKOMIIEHBI C
OCHOBHBIMHM TpeOOBaHMSAMU W TOJYYUTh OTBETHl Ha BO3HUKAIOIIME B IPOLECCE IMOJTOTOBKH
BOIIPOCHI.

Heo6xo1umMo opueHTHPOBaTh 00YYAIOIIUXCsl HA CUCTEMAaTHYECKYIO MIOATOTOBKY K 3aHATHUSAM B
TEYEHHE CeMecTpa, YTO I[I03BOJIUT MCIONb30BaTh BpeMsl HK3aMEHALIMOHHOW ceccuu Ul
CUCTEMATU3alUN 3HAHUH.

7. OneHo4YHBIE CpeacTBa

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Cemectp Koa xonTposmpyemoit HaumenoBanue
KOMIIETEHIIUY (MJIH €€ YACTH) OIEHOYHOI0 CPeACTBA
7 [1K-7 OTYeTHI 110 MPAKTUIECKUM padoTam 1-8
Bomnpocsl k 3x3ameny 1-60

7.2. TunoBble 3a1aHUsI HJIM HHbIE MAaTePHAJIbl, HEOOXOAMMBbIE IJIs1 TEKYIIero KOHTPOJIs

7.2.1. IIpuMep NpaKTHYECKHUX PadoT

IIpakTuueckass padora Ne 1. Hactpoiika paboueii cpeapl B Google Colab u 00630p
OuOIMOTEK

Lenb: ocBouTh 0cHOBBI paboThl ¢ Google Colab

3anaHue.

1. U3yuuts unrepdeiic Google Colab, Jupyter Notebooks, BHINOTHUTH MOAKIIOUEHUE K
GPU/TPU.

2. BeIMOMHUTH yCTaHOBKY W UMIIOPT HeoOxomumbix OuOmmorek (PyTorch/TensorFlow,

Transformers, Diffusers) nenocpencrsenno B Colab.

3. BemonHuTh 3arpy3Ky u nmpocMoTp AaHHbIx u3 Hugging Face Datasets.

IIpakTuueckasi padora Ne 2. [ToctpoeHrne m oO0ydeHue 0a30BOro0 aBTOKOIUPOBIIUKA IS
CKaTUSA U PEKOHCTPYKLIHMH TAHHBIX

[lens: Peanuzanus moJHOCBSA3HOTO aBTOKOAMPOBIITUKA HA TpuMepe Habopa maHHbpix MNIST.

3ajgaHue.

1. Pa3zpaboTka u Oy4eHHE MOJHOCBS3HOTO aBTOKOAMPOBIIMKA HA MpUMEpe Habopa JaHHBIX
MNIST

2. Busyanu3zaius 1aTeHTHOTO NMPOCTPAHCTBA U PEKOHCTPYKITHH.



3. Ananu3 BIMAHMS pa3MEpPOB JIATEHTHOIO IIPOCTPAHCTBA HA KayecTBO CXaTHsS H
PEKOHCTPYKIUH.

IIpakTuyeckasa padora Ne 3. IloctpoeHue u oOyuyeHHE CBEPTOYHOI'O BapHUALMOHHOIO
aBTOKO/IMPOBIIMKA JUIs T€HEPaLUU U300pakeHu i

[enb: Peanuzanusa cBEpTOYHOTO BApUALIMOHHOTO aBTOKOMPOBIIIHMKA.

3aganue.

1. [loctpoenne u obydyenue ceeprouHoro VAE st reHepauuu n300pakeHuil (Ha JaHHBIX
FashionMNIST)

2. HccnenoBaHue HENPEPBHIBHOCTH JIATEHTHOTO TMPOCTPAHCTBA (MHTEPHOJSALUS MEXKIY
TOYKAMHU).

3. OnenHka KayecTBa CreHepUPOBAHHBIX N300paXKeHH

IIpakTuyeckas padora Ne 4. [loctpoeHne u o00ydyeHHE TMPOCTOH T'€HEPaTHUBHO-
COCTA3AaTEIbHON CETH JIJIsl TEHEPALIMA CUHTETUUECKUX JTaHHBIX

[lens: Peanuzamust mOJTHOCBS3HOTO aBTOKOAMPOBIITMKA Ha TpuMepe Habopa manabsix MNIST.

3aganue.

1. Peanuzauus 6a3oBoii reHepaTuBHO-cocTsizarenbHOU cetn CelebA st renepanuun
n300paKeHUH.

2. MoHUTOpHUHT npoliecca 00ydeHus, OTaaIKa.

3. AHanu3 KauecTBa CreHePUPOBAHHBIX N300paKEHU.

IIpakTuyeckas padora Ne 5. lcmonp3oBaHue MpenoOyYEHHBIX TpaHCHOPMEPOB s
TCHEpaIuu TeKCTa.

Lenp: monmyueHWe NPAKTHUECKUX HABBIKOB paboThl ¢ Oubnuotexkoit Hugging Face
Transformers B cpene Colab.

3agaHue.

1. 3arpy3ka u ucnonas3oBaHue npeaodydeHHsx moaened GPT-2/-J mist reneparuu Texkcra

2. Tonkas HacTpoiika (fine-tuning) HEOONBIION A3BIKOBOW MOAEIH I 33/a4dl HAIMCAHUS
pesiome.

3. OneHka KadecTBa CreHEPUPOBAHHOTO TEKCTA.

IIpakTHyeckas padora Ne 6. MccinenoBanue U npuMeHeHne JUQPy3MOHHBIX MOJeNen s
CO37aHUsT U300PAKCHHIM.

Hens: Ilomyyenue HaBbIKOB Hcmonb3oBaHus APl u 6ubmmotek (Diffusers) mist paboTsl ¢
npeoOy4eHHbIMH 11U HY3MOHHBIMU MOJIETSIMH.

3aganue.

1. T'enepanus u3o0OpakxeHU# MO TEKCTOBOMY OMHCaHUIO (text-to-image)

2. HUcnonw3oBanue img2img U inpainting an8 MOAM(UKALMK  CYIIECTBYIOIIUX

N300pakKeHU.

IIpakTuueckas padora Ne 7. lccnenoBanue u npumenenne nuddy3noHHBIX MOJEICH TSt
CO3/1aHUs BUJEO.

Lens: [lomydyenue HaBbIKOB Hcnonb3oBanus APl u 6ubmmotek (Diffusers) ams paGotsr ¢
BU/JIEO.

3amanue.

1. T'enepanus BUa€O 10 TEKCTOBOMY ONHUCAHMIO (text-to-image)

2. Hcnonb3oBaHue img2img U inpainting A MOIU(UKALIUY CYIIECTBYIOMINUX BUIEO.

IIpakTnyeckas padora Ne 8. Onenka kauecTBa reHepalnu.
Lens: [loayueHre HaBBIKOB OLIEHKH KauecTBa T€HEpaIUH.
3amanue.



1. OO6G30p MeTpuK AJisi OLIEHKH reHepaTuBHBIX Moxeneit (Inception Score, FID, BLEU,
ROUGE).
2. KadecTBeHHas OIICHKA CTEHEPUPOBAHHBIX PE3YJIBTATOB, MOJTYYCHHBIX B X0J€ padboT 2-7.

TpedoBanus k opopmiIeHHIO

Oruer HOJIKCH COIACPKATh HO)Ip06H0€‘ OIIMCaHHuEC (BKJ'IIO‘-IaH I/IJ'IJ'IIOCTpaI_[I/II/I). Otuétr mo

MIPAKTUYECKOMY 3aHSITHIO BBIIOJIIHAETCS Ha cTpaHulax ¢popmara A4 B 3JIE€KTPOHHOM BHUJIE.

[Tpu odopmieHnn 0TYETa UCHIONB3YETCSl CKBO3HAs HyMepalus CTPaHUI], CUMTAsi THUTYJIbHBINA

JIMCT TepBOM cTpaHuield. HoMep cTpaHuUIbl HA TUTYJIBHOM JIMCTE HE CTaBUTCSA. HoMepa cTpaHuULbI
CTaBATCA 110 LIEHTPY BBEPXY.

[Ipu odopmnennn otTuéra coOMOAATH CIeyIONIe TPeOOBaHUS:

J171s1 3arosT0BKOB: MOMYKUPHBIN mpudT, 14 1T, IEHTPUPOBAHHBIN.

J171s1 OCHOBHOTO TeKCTa: HEXKUPHBIN MIPUGT, 14 1T, BRIpaBHUBAHUE 110 HIUPUHE.

Bo Bcex cinywasx tun mpudra — Times New Roman, orctyn a63ama 1.25 cm, mosyTopHbIN
MEXTyCTPOYHBII HHTEPBAJL.

[Tons: neBoe — 2 cMm, mpaBoe, BEpXHee U HIKHEE — | cM.

Kpurepun onenkmn:

IIpouenypa oneHuBanus
OHGHKa 3a TPaKTHYCCKUC pa6OTI)I BBICTABJIIETCA Ha OCHOBE IIMCBMCHHOI'O OTYE€Ta

oOy4arorerocs.

Dopmbl Kpurtepuu u HOpMbI OlleHKH
TEKyIIero
KOHTPOJIA
OtyeTsl 10 | «3a4TECHO» CTaBUTCS 00YYAIOLIEMYCs, KOTOPBIH MTPOIEMOHCTPUPOBAIT
[IPAKTUYECKUM pe3yJbTaThl  BBINOJIHEHUS  NPAKTUYECKOH  paboTHl,
paboram 1-8 COOTBETCTBYIOII[E  IOCTaBJICHHBIM  3agadaM, U

NPEOCTaBIII OTYET, O)OPMIICHHBIN JOJDKHBIM 00pa3oM H
colepXaluii ~ KpaTKoe  ONUCaHME  IOJYYEHHBIX

pEe3yJIbTaTOB
«HE 3aYTEHO» CTaBUTCA oOyuJaroiemycs, KOTOPBIN HE
MPOJAEMOHCTPUPOBAI pe3yJIbTaThI BBITIOJTHEHUS

NPaKTUYECKON PadOThI WM HE TPEACTABUII 110 HEH OTYeT
WIM  TPEACTABICHHBIA  OTYET HE  COOTBETCTBYET
TpeOOBaHUAM IO O(HOPMIICHHIO.

7.3. OueHo4HbIe CpeaCTBA IJIA NMPOMEXKYTOYHON ATTECTAMH MO WUTOraM OCBOCHHUS

JTUCIHMIIINHDI

7.3.1. Bonnpochbl K IPOMEKYTOYHOM aTTeCTAIIUMA

Cemectp 7
Ne Bonpocsl k 3xk3ameny
n/n
1 | Yro Takoe reHepaTUBHBIE MOJIEIIN U YEM OHH MPUHIMUIIAAIBHO OTINYAKOTCSA OT
JUCKPUMHMHATHUBHBIX MOJIEEN?
2 | HasoBute He MEHEE TpEX OCHOBHBIX 3a/1a4, Ul PEIIECHUS KOTOPBIX MCIIONb3YOTCS

T'CHCPATHUBHLIC MOJCIIN.




3 | IlpuBeauTe npuMepsl TPEX pa3IUYHbIX 001aCTeH, I/1e TeHepaTUBHBIC MO/ICTH HAIILIH
IPAKTHYECKOE MPUMEHEHHE.

4 | OObsCcHUTE KOHIIETIIUIO "MPOCTPAaHCTBA JIaTEHTHBIX Npu3HakoB" (latent space) B KOHTEKCTE
TeHEpAaTUBHBIX MOJIEJICH.

5 | Kakue cymecTByIOT OCHOBHbIE KpUTEPHH IS KJIacCU(UKAIIMH TeHEPATUBHBIX MOJIeTe?

6 | [lepeuncnute He MeHee MATH OCHOBHBIX THUIIOB F€HEPATUBHBIX MOJIEEH, N3YUCHHBIX B
Kypce.

7 | B uem 3akirouaeTcs KJI04€eBas U MOJENIEH, OCHOBAaHHBIX Ha aBTOKOAMPOBILHKAX, T10
CPaBHEHHUIO C MOJIETISIMU, OCHOBAHHBIMHU Ha COCTSI3aTEIbHOM 00yUeHUu?

8 | Kakue npenmyiectBa uMeroT 1u¢y3HOHHBIE MOAEIH 110 CPABHEHUIO ¢ 0oJiee paHHUMU
TUIIAMH T€HEPATUBHBIX MOJENIEH?

9 | KakoBa poJib BEpOSTHOCTHBIX paclpe/IesiecHuii B paboTe TeHepaTUBHBIX MOJIENei?

10 | CpaBuure GAN u VAE ¢ Touku 3peHus MeToaa 00ydeHHs U XapakTepa reHeprupyeMbIX
JTAHHBIX (KaueCTBEHHBIC/KOIMYECTBEHHBIC PA3IIHUMS).

11 | O6bsicaute ponb GyHkuuii moreps (loss functions) B 00ydeHrH HEHPOHHBIX CETEH I
renepauuu. [IpuBenute npuMep GyHKIHH MOTEPbh, UCTIONB3YEeMON B T€éHEPAaTHBHBIX
MOJIETISIX.

12 | Yro Takoe oOpaTtHOE pacnpocTpanenne omuoku (backpropagation) u kak OHO IPUMEHSIETCS
pu 00y4YeHHH TeHePATUBHBIX MOJIeneii?

13 | Kakue Tumbl c10€B HEMPOHHBIX CETEH Yallle BCETO UCIOJIb3YIOTCS B apXUTEKTypax
TeHepaTUBHBIX MoJIeNe (HanpuMep, JUisi u300paKeHU 1iu TekcTa)?

14 | O6psacHUTE KOHIIENINIO 00yueHus 0e3 yunrtens (unsupervised learning) mpuMeHUTETHHO K
TE€HEPATUBHBIM MOJICTISIM.

15 | KakoBo 3HaueHne ontuMuzaTopoB (Hanpumep, Adam, SGD) B nporecce oOydeHus
TeHEPATUBHBIX MOJAEIICH?

16 | Onummure apxuTeKTypy 6a30BOro aBToKOAMpoBIIHKa (Autoencoder — AE), ykaszas poiu
PHKOJIEpa U JEKOepa.

17 | KakoBa ocHOBHasl 11€J1b O0yUYEHHS aBTOKOUPOBIIHKA?

18 | Uro takoe "OyThut0uHOE TOpibimKko” (bottleneck) B apxuTekType aBTOKOIMPOBIINKA U
3aueM OHO HYXHO?

19 | Kakas ¢pyHKIMs nOoTEph 0OBIYHO HUCHOIb3YETCs ISl 00ydeHHsI 0a30BOT0 aBTOKOAMPOBIIMKA
npu paboTe ¢ n300paKeHUSIMH?

20 | Kakue orpanndeHusi IMeeT 6a30BbI aBTOKOIUPOBIINK B KAYECTBE TCHEPATUBHONU MOACIIN?

21 | B yem 3akmouaercs kiatoueBoe otnuuue Bapuanuonnoro aBrokoauposiuka (VAE) ot
0a30BOT0 aBTOKOMPOBIIIHUKA?

22 | O0bscuute, 3a4eM B VAE UCNONB3YIOTCS TapaMeTphl CPEeIHETo (mean) U CTaHIapTHOTO
oTkjoHeHMs (standard deviation) 1y1s JIATEHTHOTO TPOCTPAHCTBA.

23 | Yo Takoe "penapaMeTpu3allMoHHBINA TpIOK" (reparameterization trick) B VAE u mouemy oH
HeoOxoquM?

24 | U3 xakuX ABYX OCHOBHBIX KOMIIOHEHTOB COCTOUT QyHKIHs oTteps VAE? O0ObsicauTe
Ha3HAYCHHE KaKJOT0 KOMIIOHEHTA.

25 | Kax VAE no3Bossier reHepupoBaTh HOBbIE, pa3HOOOpa3HbIe JaHHbBIE, YETO HE MOXKET
nenath 0a30BbIil AE?

26 | Onumure apxutekTypy I eHepatuBHo-cocTs3aTenbHol cetn (GAN), ykazas poiau
['eneparopa u JluckpumuHaropa.

27 | Kak ¢popmymnupyercs pyHkus noreps 1uist ['enepatopa u JluckpumuHaTopa B
kinaccuueckod GAN (minimax game)?

28 | Uto takoe "pexxumubIi Kojutanc” (mode collapse) B GAN 1 moyemy OH BO3HUKAET?

29 | O6wscaute konuenmmio "Nash Equilibrium" (paBHOBecue Haima) npuMeHNUTENBHO K
obyuenuro GAN.

30 | Kakue ocHOBHBIE Mp00IeMbl BO3HUKAIOT pH 00yueHnd GAN M Kak MX MBITAIOTCS PeIaTh?




31 | B yem 3akmrodaercs KitoueBas uaest MexaHnu3Ma BHuMaHus (Attention Mechanism) B
apxutektype Transformer?

32 | YUro takoe Self-Attention (MexaHu3M CAaMOBHUMAHUS1) U IOYEMY OH BasKeH JUIsl 00pabOTKH
IOCJIEOBATEIILHOCTEN?

33 | Onummure, kak ucnonb3yercs Positional Encoding (mo3unuoHHoe KoJupoBaHue) B
Transformer. 3auemM OHO HY>KHO?

34 | B uem pa3HHIIa MEXIY SHKOJEPOM U JIEKOJEPOM B KIIACCUUECKON apXUTEKType
Transformer?

35 | Ilepeuncnure OCHOBHBIE ITPEUMYLIECTBAa apXUTEKTypbl Transformer mo cpaBHEHHIO C
pexyppeHTHbIMH ceTsiMu (RNN) 1u1s1 3a1ay 06paboTKH 1OC/IeA0BATEIbHOCTEH.

36 | Yro takoe LLM (Large Language Models) 1 Ha kakoii apXUTEeKType OHU OOBIYHO
Oasupyrorcs?

37 | OOBsAcCHHUTE pa3HHUIY MEXKIY Mpe-TPEHUPOBKOH (pre-training) u qoodyuenueM (fine-tuning)
LLM.

38 | Uto Takoe "Tpancdeproe odyuenue" (transfer learning) B konrexcte LLM u moyemy oHO
Tak 3 HeKTUBHO?

39 | [IpuBenuTe mpuMepsl 3a1a4, KOTOpble MOTYT pemiate LLM, u o0bsicHUTe KOHLIENIHUIO "in-
context learning" i "few-shot learning".

40 | Kakue ocHOBHBIE ITPOOJIEMBI M BHI3OBBI CBSI3aHBI C Pa3padOTKOi U ucnoiab3oBanueM LLM?

41 | OnumuTe ABE OCHOBHBIE (ha3bl paboThl 1(dy3u0HHON MoIenu: psimMoii mporecc (forward
diffusion) u o6paTHbIi poriecc (reverse diffusion).

42 | Kakoga pomab HelipoHHo# cetu (dacto U-Net) B oOpaTHOM mporiecce auddhy3noHHOM
MoJienu?

43 | Yro Takoe "rpaduk 3amymaeHus" (noise schedule) B nuddy3nonnbix Mmoaensx?

44 | Ob6wsacHuTE, Kak AU (Hy3UOHHBIE MOJIETTH T€HEPUPYIOT HOBBIE TaHHBIC U3 CIYyYaiiHOTO
nryma.

45 | Ilepeuncnure OCHOBHBIE MTpeuMymiecTBa AU Py3nOHHBIX Mozeneil mo cpaBHeHnio ¢ GAN
ui VAE.

46 | Kak TexcToBas nmojackaska (prompt) BIMsSeT Ha Mpoliecc reHepauu u3o0paxkeHus B text-to-
image nuddy3noHHBIX MOJEIISX ?

47 | OOBsicHUTE POJIb MEXaHNW3Ma KOHAUIMOHUpPOoBaHus (conditioning) B text-to-image
b Gy3UOHHBIX MOJCTISX.

48 | Kakyto ponb urpaer mogenb CLIP (Contrastive Language—Image Pre-training) B
COBpPEMEHHBIX text-to-image Mozensx, Takux kKak Stable Diffusion?

49 | IlpuBeauTe mpuMepbl IPUMEHEHUS text-to-image Mojienelt B pa3paboTKe WK JU3aiHe.

50 | Yro takoe ControlNet n Kak OH pacHIMpsieT BO3MOKHOCTH TU(HY3HOHHBIX MOJIEIIEH B
3a/layax reHepaiuy n300pakeHui Mo TeKCTy?

51 | Ilomumo text-to-image, HA30BUTE €lIle TPU MPAKTUIECKHUE O0JIACTH TPUMEHEHHS
TeHepaTUBHBIX MOJIeNel B pa3padoTKe.

52 | Kak reHepaTHBHBIE MOJIEIH MOTYT OBITh MCIIOJIB30BAHBI JUIs ayTMEHTAIH JaHHKIX (data
augmentation)? [IpuBenure mpumep.

53 | O0bsacHHTE, KaK TEHEPATUBHBIE MOJIEITN MOTYT CIIOCOOCTBOBATh YCKOPEHHIO TIpoIiecca
OPOTOTUIIMPOBAHUS B IU3aiiHE IPOAYKTOB.

54 | B kakux 3aja4ax reHepanum Tekcra (IoMUMo 4aT-00TOB) TeHepaTUBHbIE MOJIEIH
JIeMOHCTPHUPYIOT BBICOKYIO 3(h(heKTUBHOCTH?

55 | IlpuBenuTte nmpuMep UCIOJIb30BAHUS TEHEPATUBHBIX MOJIeNIeH B HayYHOU cepe (Hampumep,
B XUMHUH WIH OHOJIOTHN).

56 | Kakue stuueckue npoOiaeMbl MOTYT BOZHUKHYTh MPU UCTIIOJIb30BAaHUU I'€HEPATUBHBIX
MOJICJICH JUTs CO3JIaHMS PEATMCTUIHBIX H300pKEHUH W BUCO?

57 | Yto Takoe "rimybokue detiku" (deepfakes) n kakue yrpo3pl OHH HECYT?

58 | Kak M0oxHO 00pOoThCs ¢ mpenB3saTocThio (bias) B TaHHBIX, KOTOpasi MOXKET OBITh YCHIICHA




I'CHCPATHUBHBIMHA MO,Z[eJIHMI/I?

59

Kakue meppl 6€30MacHOCTH U TUUECKHE IPUHIIMIIBI CIIEAYET YUYUTHIBATh MIPH pa3paboTKe 1

pasBepThIBaHNH TeHepaTuBHOro MN?

60

Onummre Tpy NEpCNEKTUBHBIX HAIIpaBlIeHUs pa3BuTus renepatusHoro MU, kotopsle, o
BallleMy MHEHHIO, OyAyT HanboJee 3HaYMMBbIMU B OJrpKaiiimeM Oy ryniem.

7.3.2. Kputepuu u HOpMbI OLIEHKH

Cemectp

dopma
NpoBeIeHUs
NPOMEKYTOYHOM
arrecTauuu

Kpurepuu u HOpMbI OLEHKHU

DKx3aMeH

OTINYHO

CraButcs oOydaronieMycst Ha 9K3aMeHe,
€CJIM OH UCYEPIBIBAIOIIEC U TPAMOTHO JaJl
OTBETHI HA BOIIPOCHI HK3aMEHAIIMOHHOTO
Ousera win Ipu OTBETE JIOMYCTUIT
HEOOJIBIIYI0 HETOYHOCTh Ha 1 Bompoc, HO
IIPY 3TOM CMOT I'PAMOTHO OTBETUTH Ha
JIOTIOJTHUTEIbHBIE BOIIPOCHI TY,
[IPOSIBUBILIEMY IIOJIHBIE 3HAHUS B paMKax
TpeOOBaHUIl MOATOTOBKH 110 IUCLUIUIMHE,
YCBOUBILEMY JINTEPATYPY,
PEKOMEHIyEMYIO ITPOrpaMMOi 1
[IOKa3aBLIEMY CUCTEMATUYECKUI
XapakTtep 3HaHui. B n3noxxenun
MaTepuaja U OTBETax Ha
JIOTIOJTHUTEBHBIE BOIIPOCHI JOITY CKAIOTCS
HeOoJIbIINE HETOUHOCTH

XOPOIIO

CraBurcs oOyyaronieMycsi Ha SK3aMeHe,
€CJIM OH UCYEPIIBIBAIOIIE ¥ TPAMOTHO Jall
OTBET Ha | BOIPOC 3K3aMEHAIMOHHOTO
Owsera, a Ha IPYroi TOJIBKO TE3UCHBIC
BBICKA3bIBAaHUS WU JOMYCTUI
HeOOIbIIINe HETOYHOCTH TPU OTBETE HA
BOIPOCHI HK3aMEHALIMOHHOTO OmieTa u
JTaJT KpaTKHUE OTBETHI HA JIOTIOTHUTEIIHLHBIC
BOIPOCHI

YAOBJICTBOPUTCIILHO

CraBuTcst 00yyaronieMycs Ha SK3aMeHe,
€CIIM OH HE CMOT JaTh OTBET HA OJIMH U3
BOIIPOCOB 3K3aMEHAIIMOHHOT0 OmeTa
W OTBETHJI Ha BCE BONIPOCHI, HO IPU
3TOM OTBETHI COJIEPKAIH TOIBKO
TE3MCHBIC BHICKA3bIBAHHS

HCYIAOBJICTBOPUTECIIb
HO

CraBuTtcst oOyyaroiemMycsi Ha 9K3aMeHe,
€CJIM OH HE JiaJT OTBET Ha BOIIPOCHI
9K3aMEHAIIMOHHOI0 OMJICTA MM B OTBETE
coJiep)anuch GyHIaMCHTAIbHBIC
OILIMOKH




8. YueOHO-MeTOoAMYeCcKOEe M HH(POPMALIMOHHOE 00eceuyeHUe TUCIUIIMHBI

8.1. O6s13aTesbHAsA JIUTEpPATypa

ABTOpr, cocTaBuTEC/IN

3ar;iaBue (3aroJioBoK)

Tun (yueOHuk, yuedHoe
nocooue, yueoHo-
METOANYECKOe Mmocoone,
NPaKTHKYM, JAP.)

T'ox n3panus

KouuuyecTBO B
HAY4YHOI
oudanoTeKe /
HaumeHnoBanue
9BC

A. b. MantycoB

O0OpaboTka ecTeCTBEHHOTO f3bIKA C
UCTIOJTb30BAHUEM SI3bIKA
nporpammupoBanus Python : yue6HOe
noco6wue : B 2 yacTsax / cocraButenb A. b.
MantycoB. — Onucra : KI'Y, 2022 —
Yacte 1 — 2022. — 56 c.

VYyeOHOE 11ocodue

2022

9BC «Jlaap»

T. I'anerenapa

O6paboTKa eCTeCTBEHHOTO SI3bIKa C
TensorFlow : pykoBoacteo / T.

["anerenapa ; nepeBoj ¢ anrnuiickoro B. C.
SuenkoBa. — Mocksa : JIMK IIpecc, 2020.
—382c.

[IpakTuyeckoe nocobue

2020

9BC «Jlaap»

1. lNomea6epr

HetipoceTeBbie MeTOIBI B 00pabOTKE
€CTECTBEHHOTO s13bIKa / U, [onpadepr ;
nepeBon A. A. CnunkuH. — Mockaa : JIMK
ITpecc, 2019. — 282 c.

VueOHUK

2022

SOBC «IPRbooks»

B.H. Pyukun

CucreMbl HCKYCCTBEHHOTO HHTEIUIEKTA.
Heiipocetn 1 HEHPOKOMITBIOTEPHI : yUEOHUK
/ Pyukun B.H., Koctpos b.B., CBupuna
A.I'.. — Mocksa : KYPC, 2024. — 288 c.

Y4yeOHuK

2024

SOBC «IPRbooks»



https://znanium.ru/catalog/wide-search?submitted=1&sub=1&ptype%5B%5D=11&location=-1

8.2. lonoiHMTEILHAS JINTEPATYPa

Tun (yuyeOHMK, yueOHOe

KoaunuyecTBO B

HAy4YHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEH 3arsiaBue (3aroJi0BOK) T'ox n3nanus ouoanorexe /
n/n METOIUYEeCKOoe mocooue,
HaumenoBanue
NPaKTHKYM, AP.) 3EC
1. | C. H. [TaBnoB CucTeMbl HCKYCCTBEHHOTO MHTEJUIEKTA. VY4ebHOe mocobue 2011 3BC «IPRbooks»
Yacts 1 http://
www.iprbooksho
p.ru/13974.html
2. | C. H. [1aBnos CucreMbl HCKYCCTBEHHOTO UHTEIIEKTA. Yy4eOHoe nocobue 2011 OBC «IPRbooks»
Yacts 2 http://

www.iprbooksho
p.ru/13975.html




8.3. Ilepeyens mpogeccMOHAIBHBIX 0a3 JaHHBIX M MH(OPMALMOHHBIX CIIPABOYHBIX
cucTreM

Ne
- HaumenoBanue Cceblika
1 Springer Nature (Hommotexcronas https://www.springernature.com/gp/products
KOJUICKITUS KYPHAJIOB)
Springer eBooks (ITorHoTekcTOBas
2 KOJUIEKIIUSA AJICKTPOHHBIX kHUT | https://link.springer.com/
u3zaTenbeTBa Springer Nature)
3 | «Konekc» https://kodeks.ru/
4 ELIBRARY.RU (anekrponnas 6ubnuoreka | http://elibrary.ru
HAYYHBIX ITyOJIHKAIIHI)
5 |'"Tapant” https://www.garant.ru/
6 | "Koncynbrantllntoc" https://www.consultant.ru/
7 | Texakcmept https://cntd.ru/
8.4. IlepeyeHb NPOrpaMMHOro odecrevdeHust
Ne Hauvenosanue MO PexBU3HUTHI z[orosi)pa
n/n (nata, HoMep, CPOK eHCTBHS)
1 | WinPro 10 RUS Upgrd OLP NL Acdmc Horosop Ne 757 ot 04.07.2018, cpok

JeUCTBUSI — OECCPOYHO;
Kontpakr Ne 1653 ot 14.12.2018, cpok
JENCTBUS — OECCPOYHO)

2 | Office Stdandard 2013 Russian OLP NL | (Koatpaktr Ne 690 ot 19.05.2015, cpok

AcademicEdition JEHCTBUS — OECCPOYHO)
3 | Python 3.11 Jluuensuss Python Software Foundation
License (PSFL)
4 | TensorFlow Jlunensusi: Apache License 2.0
5 | Plotly Jluuensus: MIT License (Open Source).

8.5. Onucanue MaTepuaIbHO-TEXHUYECKO 0a3bl, HEOOXOAUMMOI VISl OCYIeCTBICHUSA
0o0pa3oBaTeIbLHOIO NMpoecca Mo TUCHUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, J1a00pPaTOPHUii, MACTEPCKUX U JP.
Ne 00bEeKTOB ISl NPOBeeHUS NPAKTHYECKUX H Ilepeyenb 0CHOBHOTO
n/n JIa00OPATOPHBIX 3aAHATHIA, TOMEIEHU I 15t 000opyI0BaHUsA
CAMOCTOSITeIbHOM PadoThl 00y4aroIUXCS

(HOMep ayAUTOPHH)

Kommnbrotepnsiit knacc. Yuebnast ayautopust st | Cuctemubie  6moku  (HP  ProDesk),
NPOBEJCHUS  3aHATHH  JIGKIMOHHOTO  TUMA. | MOHUTOPH (Samsung), KOMMYTaTOp
VYuebHast ayautopust ans mposeneHus 3aHstuii | (D-Link), cTonsl yueHndeckue, CTOIBI
CEMUHAPCKOTO THUMA. Y4YeOHas aynuTopus Ui | KOMIOBIOTEpPHBIE,  CTYNbS,  JIOCKa
npoBeneHUsT Ja0opaTOpHBIX paboT. YueOHas | ayaTUTOpHAs, SKpaH.

ayAUTOpHS IS KypCOBOTO  INPOCKTHPOBAHHMS
(BBIONTHEHUSI  KYPCOBBIX ~ pabotr).  YueOHas
ayAMTOpHs sl TIPOBEJEHHS TPYNIOBBIX U



https://cntd.ru/
https://www.consultant.ru/
https://www.garant.ru/
http://elibrary.ru/
https://kodeks.ru/
https://link.springer.com/
https://www.springernature.com/gp/products

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00paTOPHUii, MACTEPCKUX U JP.

Ne 00bEKTOB /U151 NPOBeeHUs] MPAKTHYECKUX H IlepeyeHb OCHOBHOIO
n/n JIa0OpPATOPHBIX 3aAHATHIA, TOMEIEeHU I 115 00opyaI0oBaHuUsA
CAMOCTOSITEIbHOM PadoThl 00y4aroIUXCs
(HOMep ayAUTOPHH)
UHIMBUAYAIbHBIX  KOHCYJbTaluil.  YueOHas
ayJIMTOpUsl Ul TPOBEACHUS 3aHATHH TEKYIIEro
KOHTPOJSI M TPOMEXYTOYHOW  aTTECTAIHH.
(YVJIK-402).
[Tomernienue a1 caMOCTOSTENBHOM PabOTHI CToJbl, CTYJbs, CTEIIAXH (B T.4.
5 oOyuaromuxcs (YJIK-105). BBICTABOYHBIC) C KHUTAMH,
KOMITBIOTEPHI, MOOMIIbHBIE paboune
MecTa.
[Tomenienue 1151 caMOCTOSITEILHOM pabOThI CtoJbl KOMIBIOTEPHBIE, CTYJIbSA,
3 | oOyuaromuxcs (YJIK-406). MHUKPOKOMIIBIOTEPHI raspberry pi

32 bit.
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