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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma aucuMIUIMHBL (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,
npodwis PazpaboTka, yTBepkKIeHHbIH NpHUKa30M MUHHUCTEPCTBA HAYKH U BBICILIEI0 00pa30BaHMs
Poccwuiickoit @eneparuu Ne 807 ot 23.08.2017 rona.

Nzyuenune pucuumuinHbl (Monyisi) «l'eHepaTuBHbIE MOAEIM» BaXKHO MJS Pa3BUTHS
TEXHOJIOTUH HMCKYCCTBEHHOTO WHTEJUIEKTAa, CIIOCOOHBIX CO3/1aBaTh PEATUCTUYHBIA KOHTEHT B
pasInYHbIX OOJIACTSX, TAKUX Kak 00paboTKa M300pa’keHH, 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 nuciummnHa (MOAyIb) BKIIIOUEHA B Y4€OHBIH IJIaH 1O IPOTrpaMMe MOITOTOBKH
OakanaBpuata no HampasieHuto 02.03.01 MaremaTtvka ¥ KOMIIBIOTEpHBIE HAYKU, MPOQPHIIL
Pa3paborka u BXxomuT B BapuaTUBHYIO uyacTb biioka 1 ¢opmupyemyo ydacTHUKaMH
00pa3oBaTeNbHBIX OTHOMICHUH KaK IUCIUILIMHA IO BEIOOPY.

Jucnunnuna (Moayib) usydaercs Ha 3 wiu 4 kypee B 6 uim 7 cemectpe Ha BeiOop. JlocTynHa
K H3YYEHHUIO II0CJI€ YCIENIHOTO OCBOCHUS AMCHUIUMHBI (Momyis) «Computer vision
(KommnproTepHOE 3peHue)».

Heab ndyvyenus 1M CUMILIMHBI (MOYJIs1): OCBOUTHh METO/bI CO3JaHUs U aHAJIM3a MOJENIEH,
CIIOCOOHBIX FT€HEPUPOBATh HOBBIE JaHHbIE, OJM3KHE M0 PACIPECIICHUIO K 00yJarOIIHM.

3agauu u3y4eHust JMCUUILIMHBI (MOIYJIs):

— 3HAHHME METOJMK OIIEHKH KayeCTBa F€HEepallii B TeHEPATUBHBIX MOJEIIAX;

— TpPUMEHEHHE TeHepaTUBHBIX Mojenei B 3anadax CV, NLP u reHepaiiuy KOHTEHTa;

—  ONTHMM3AIUS TUTIEPIIApaMETPOB U pa3BEPTHIBAHUS T€HEPATUBHON MOJIEIH B MPOJIAKIIIH.

B pe3ysbTare 0cBOCHUSI AUCHUILIUHBI (MOIYJIs1) 00y4ar0Miicsl T0JIZKEeH:

3Hamb:

— npuHUuUnbl padboTsl reHepaTuBHBIX Mojenel (GAN, VAE, Diffusion Models).

— METO/bl OLIEHKH KauecTBa I'eHepaluy;

ymembv:

— npuMeHATh B 3a1a4ax CV, NLP u renepaiiuu KOHTEHTa;

— peanu3oBaTh U 00y4HTh reHepaTHBHBIE Mojenu Ha Python (PyTorch/TensorFlow);

— aHaJM3MPOBATh U UHTEPIPETUPOBATH PE3YNIHTATH TCHEPALIHH;

enaoemp:

— HaBBIKOM pa3paboTku MVP renepatuBHOI MOJeny Mo 3314y,

— HaBBIKOB ONTUMM3AIMU THUIEPIIAPAMETPOB U Pa3BEPTHIBAHUE B MPOJAKIIIH.
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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
paboTHUKaMU YHUBEPCUTETA U B (POpPME CAaMOCTOSATENILHON PadOThI 00yUYarOIINXCA:

Komnerenuus

Conep:xkanue KOMIEeTEHIIUH

Nuauxkarop
KOMIIETeHIIN U

IlepeyeHpb MIAHMPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
JucHMIIMHE (MOTYJIIO)

YK-1.

Crioco0eH oCyIIeCTBIIATh
MIOUCK, KPUTHYECKHI aHATH3 U
cHHTe3 HH(pOopMaITuHy,
MPUMEHSITh CHCTEMHBIH
TIOJTXOJT JIJISl pEeIICHHUS
MOCTABJICHHBIX 33124

YK-1.1.

3HaEeT METO/IbI MOMCKA U aHAJIN3a
nH(popMaIuu B 001aCTH pa3padOTKH,
OCHOBHBI€ TTPUHIIUIIEI KPUTHYECKOH
OIICHKH MCTOYHUKOB MH()OPMAIIUU U
WX PEJIEBAaHTHOCTH.

YK-1.2.

YMeeT KpUTHYECKH OLICHUBATh
WUCTOYHUKHU HH()OpMAIINU U
CHUHTE3UpPOBATh JAHHbIE U3
Pa3IYHBIX HICTOYHUKOB IS
pelIeHns 3aad, IpUMEHSTh
CHUCTEMHBIN NOAXO/ K aHAINU3Y U
PELICHHUIO KOMIIIEKCHBIX PO0JIeM

YK-1.3.

NmeeT npakTudeckuii ombIT paboThI
C COBPEMEHHBIMU MHCTPYMEHTaMH H
TEXHOJIOTHSIMU /17151 00pabOTKH
nH(popMaIuu, (GOpMyIUPOBAHUH H
CTPYKTYPUPOBAHHH 3a/1a4 Ha OCHOBE
noJy4eHHoH nH(opMamu

YK-2.

CriocobeH onpeiensiTe Kpyr
3a1a4 B paMKax IOCTaBJICHHON
[ENI ¥ BHIOUPATh
ONITUMAJIbHBIE CIOCOOBI MX
peLIeHUs, HCXOAS U3
JEHCTBYIONINX MPaBOBBIX
HOPM, UMEIOLIUXCSI PECYPCOB
Y OrpaHUYECHHI

YK-2.1.

3HaeT NeUCTBYIONINE TPABOBHIC
HOPMBI, PETYIHPYIOIINE
JIEATSIILHOCTD B 00J1aCTH PELICHHUS
3a7a4, OCHOBHBIE METO/LI M TIOIXOIbI
K OMPEJICIICHHIO KpyTa 33134

YK-2.2.

YMeeT onpenensaTs Kpyr 3a1a4 B
pamMKax IMoCTaBJIEHHOM 1INy,
BBIOMPATH ONTUMAITBHBIE CIIOCOOBI
pelIeHns 3a1a4, yIuThIBast
MMEIOIINECS PECYPCHI U
OTpaHHYEHU

YK-2.3.

Nwmeer mpakTuyecKuid OnbIT
MIPUMEHEHUS 3HAHWUI O TPaBOBBIX
HOpMax U pecypcax B pealbHbIX
CUTYyaIUsX, pa3paboTKu U
peanu3anuu peleHui B
COOTBETCTBUH C YCTAaHOBJICHHBIMHU
OTpaHHYCHHUSIMH

OIIK-1.

Cnoco0eH HaXOIUTh,
(GopMyIHMpoBaTh U permarb
aKTyaJibHbIC ¥ 3HAYUMBbIC
MPOOIJIEMBI TPUKIATHON U
KOMITBIOTEPHON MaTeMaTUKH

OIIK-1.1.

3HaeT OCHOBHBIE METOIbI U IOAXOABI
K PEIICHUIO 3a/1a4 MPUKIATHON U
KOMHLIOTepHOfI MaTC€MaTHKH,
BKJTFOYast alTOPUTMEI,
MaTeMaTHYECKOe MOJICTTUPOBAHKE U
TeOpI/IIO OIITUMU3AIINH, a TAKXKEC
COBpeMeHHLIe I/IHCprMeHTBI nu
TEXHOJIOTHH, UCIOJIB3yEMBIC B OTOM
obnact

OIIK-1.2.

YMeeT aHanu3upoBaTh U
(hopMyTHUpOBaTH MaTEMaTHYECKHE
3a/1a4u, IPUMECHSITh
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COOTBETCTBYIOIIUE METOJIBI U
ANTOPUTMBI JIJISI UX PELICHUS, a
TaK)Ke UHTePIPETUPOBATH U
MPENICTABIATh PE3YJIbTATHI B
MTOHSITHOM M AOCTYIHOH hopme

OIIK-1.3. Nmeet mpakTHYECKUH OTBIT PabOTHI
HaJl IPOEKTaMH WIH
UCCIIEIOBAaHUSAME B 001aCTH
MPUKJIAHON U KOMIIBIOTEPHOU
MaTEMAaTHKH, BKJIIOYas ydacTHe B
KOHKYpCax, OMMMITHAAaX WIN
HAyYHBIX MMyOJTUKAIUIX, T1e ObUH
peLIeHBI aKTyalbHbIC U 3HAYNMBIC
3a1auu
IK-1. CriocobeH popmynrpoBath IK-1.1. 3HaeT MEeTObI M MOAXOIBI K
3a7a4M C MaTeMaTHYECKOM (bopMyIHpOBaHUIO 33a7a4, a TAKKE
TOYHOCTBIO, 00OCHOBEHIBATH OCHOBHBIE MTPUHIIUTIBI
YTBEPKICHUS CTPOTO H MaTeMaTHYECKOTO JI0Ka3aTenbCTBa H
aHAIN3UPOBATH MOJTYYCHHBIE aHaJIM3a Pe3yIbTaToB.
pe3ynbTaThl B 001aCTH [K-1.2. ‘YMeeT KOppPEeKTHO CTaBUTh U
MaTeMaTHKH U (opMynupoBaTh MaTeMaTHYECKHE
KOMITBIOTEPHBIX HaYK 3aJauu, IPUMEHSTh CTPOTHE METOJIBI
JIOKa3aTeIbCTBA ¥ AaHATM3UPOBATH
HOJTyYSHHBIC PE3YJIBTATHI.
IK-1.3. Hmeer ombIT paboThI ¢ 331a4aMU B
001acTH MaTeMaTHKH U
KOMITBIOTEPHBIX HayK, BKIIIOYAst
MPUMEHEHUE MaTeMaTHUECKIX
METOOB JIJIsl peLICHNUS
NPaKTHYECKUX 3a/1a4
[K-2. CriocoOeH pemath THIIOBbIE I1K-2.1. 3HaeT OCHOBBI HH)OPMALIMOHHON U
3a71a4¥ MpoeCcCUOHATBHON oubnuorpaduveckon KyabTypsbl, a
JeSITeIbHOCTH B 00JIaCTH TaKXe MPUHIUITB HHPOPMAITHOHHOH
pa3pabOTKH, ONHpPasch HA 0€30MacHOCTH U TPUMEHEHUS
WHQOPMAITMOHHYIO 1 UHPOPMAIHIOHHO-
oubrorpaduIecKyro KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN B
KyJIbTYpPY, UCTIONIB3Ys npodeccHOHAIBHOM AeSTEIbHOCTH
MH()OPMAIIIOHHO- [K-2.2. Ymeer 3¢ (heKTUBHO HCIIONB30BAThH
KOMMYHHKAIIHOHHBIE UHPOPMAIMOHHO-
TEXHOJIOTHH U YUUTHIBAS KOMMYHHKAIIMOHHBIE TEXHOJIOTUH
OCHOBHBIE TPeOOBaHMUS JUTS PELIeHUs CTaHIapTHBIX 3a7a4
UHPOPMAITMOHHOH npodecCHOHAILHON JIeATENHHOCTH,
Oe3omacHocTH YYUTHIBast TPEOOBAHUS
WH(POPMALMOHHON 0€30MacHOCTH
[K-2.3. NmeeT onbIT paboThI €

WHPOPMAITMOHHBIMH PECypcaMu 1
TEXHOJIOTHSIMH B 001acTH
pa3paboTKH, BKIIOYask COOI0AEHUE
HOPM MH(POPMAITMOHHON
Oe3onacHocTH
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n Ounas ghopma
KonTakTHas pabdora
HauMmeHnoBanue = TKY
pasnesia AMCUUTLIMHBI - E.. = CamocTosiTe (Texyumii
(Mozy.nst) = = g K KOHTPOJIb
g z | OHTPOJIbL JbHas ycIeBaeMocTH)
o) S > pabdora
= o 2
O s
=
1 OCHOBBI reHEepaTUBHBIX 10 10 10 32 Jomamraue
Mozenen 3a1aHHUs
2 I'enepaTtuBHBIE MOIETTH 10 10 10 32 Jomamrane
3aJlaHus
3 [punoxxenus ams 10 10 10 30 Jomamaue
TeHepanuii, MpaKkTUKa u 3ajaHus
MPOeKTHAs paboTa
3auem c ouenkoii 6
Hmozo: | 30 30 30 6 94
O6vem oucyuniunst (M00yis) 190
(6 ak. u.)
Obvem Ooucyunaunvt (Mooyns) 5
(6 3au. eo.)

4. CopaepxxaHue TUCHUILITHHBI (MOTYJIs1)

Neni/m HaunMeHoBaHue pa3aesa
AUCHUIIMHBI (MOYJIs1)

Copepaxanne JTMCHUAIVINHBI (MOAYJISA) 10 TeMaM

1 OCHOBBI F€HEpaTUBHBIX MOJIETIEH

BBGIL@HI/IG B TICHCPATHUBHBLIC MOJACIM: OCHOBHBIC KOHICIIHWU U
IMPUMCHCHUA

2 I'enepaTuBHBIC MOIETTH

Bapuanmonnsie arokogupoBumkn (VAES): mpuHimmnel paboTel u
npuMeHeHun e€. ABTOperpecCHOHHble Mojenu. [ 'eHepaTHBHbIE
coctszatenbuble  ceth  (GANs):  cTpyktypa ®  oOydeHwue.
VYcosepmienctBoBanust  GANs:  cmektp, ycinoBHele GANs u
JIOTIOJTHUTENbHBIE apXUTEKTyphl. [loTokoBble Moaenu. Auddy3nonusle
MOJENM: KOHLENIMs, CTPYKTYpa M TPUMEPBl HCIOJIb30BAHUS.
CoBpemennbie 1 dy3HOHHBIE MOJIEIH

3 [Ipunoxenus s reHepanuii,
NpaKkTUKa U IpOeKTHas paboTta

O6paboTka 3ByKa C TOMOINBIO T'€HEPATHBHBIX MOJEJIEH, TeHeparus
My3bIku. [enepauusi peun. ['enepamus Bugeo. OueHka KadecTBa
TeHEPaTUBHOIO KOHTEHTA: METPHUKH, CyOBEKTHBHBIE M OOBEKTHUBHBIC
Meroapl. IIpuMeHeHWe THOPHIHBIX TOAXOMOB: KOMOWMHHpPOBAaHWE
pasHbIX TeHEepaTUBHBIX Mojeneil. IlepcoHanu3anusi reHepaTHBHBIX
MoJeNeil: HAcTpOMKM M ajanTauds 1o0J KOHKPETHBIE 3afaqH.
HpI/IMeHeHI/Ie TCHECPAaTUBHBIX Mozxeneﬁ B HCKYCCTBE M KpPCAaTHBHBIX
WHIYCTPUAX
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

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

Kaxaplii cTyZeHT B TedeHHE BCEro Iepuoja OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcaM 3 J000i TOUYKH, TJIe eCTh NOJKIIoUeHHe 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. ®ocrep, J. I'eneparuBHoe riaybokoe oOydeHue. TBopueckuil MoTeHIIMad HEWPOHHBIX
ceTeit : mpakTuueckoe pykoBoacTBo / [I. @ocrep. - Cankr-IletepOypr : ITurep, 2020. - 336 c. -
(Cepus «bectcemnepsr O’Reilly»). - ISBN 978-5-4461-1566-2. - Tekcr : snexTponHsiii. - URL:
https://znanium.com/catalog/product/1733714.

2. [omne, @. 'mybokoe oOydyenue Ha Python : mpakruueckoe pykoBojcTro / @. Ilome. -
Cankr-IlerepOypr : [Tutep, 2023. - 576 c. - (bubnuoteka nporpammucta). - ISBN 978-5-4461-
1909-7. - Tekcrt : anexkrponnsiid. - URL: https://znanium.com/catalog/product/2123389.

3. Hukonenxo, C. W. 'mybokoe o0ydeHue : mpakTrueckoe pykoBoactso / C. Y. HukoeHko,
A. Kanypun, E. Apxanrensckas. - Canxt-IlerepOypr : Ilutep, 2019. - 480 c. - (Cepus
«bubmmoteka mporpammuctay). - ISBN 978-5-496-02536-2. - Tekcrt : snmekrponHsiii. - URL:
https://znanium.ru/catalog/product/1760785.

4. Beiinman, C. I'myOokoe oOydeHue: serkas pa3paboTka mnpoekToB Ha Python
npakTuaeckoe pykoBojactso / C. Beiinman. - Cankr-IletepOypr : Ilurep, 2021. - 272 c. - (Cepus
«becrcenneper O’Reilly»). - ISBN 978-5-4461-1675-1. - Tekctr : snekrponHsld. - URL:
https://znanium.com/catalog/product/1733722.

5. Huxonenxo C., Kagypun A., Apxanrenbckas E. ['my6okoe o6yuenue. — CII6.: TTutep,
2018. — 480 c.: un. — (Cepus «bubanoreka nporpammucrtay). — ISBN 978-5-496-02536-2.

Jlonoanumensvnasn numepamypa:

1. PaGueBckuii, A. H. CuHTeTHueckue JaHHbIE U Pa3BUTHE HEHPOCETEBBIX TEXHOJIOTHH :
yuebHuK 11t By30B / A. H. PaGueBckuii. — MockBsa : U3narensctBo FOpaiit, 2025. — 187 c. —
(Beiciee o6pazoBanme). — ISBN 978-5-534-17716-9. — Tekct : 31neKTpoHHBIHA //
O6pasoBarenbHas iatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/568661.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

YHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIeMCTBYIOIMM MTPOTHUBOIOKAPHBIM MPaBUIaM M HOPMaM M 0OecTiednBaroleil MpoBeieHNe BCexX
BUOB JHUCIUIUIMHAPHOW ¥ MEXIUCIUILUIMHAPHON TIOATOTOBKH, IMPAKTHYECKOW M HAy4YHO-
UCCIIEIOBATEIbCKON PaboT 00yJaromuXxcs, MPeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl IPOBEACHUS 3aHATHI
JEKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYEeCKOro) THIA, TPYNIOBBIX U
VMHAUBUAYaAJIbHBIX KOHCYJIbTAIMNA, TEKYIIIET0 KOHTPOJISI U MMPOMEKYTOYHON aTTECTalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENbHOM pabOThl U MOMEIIEHUS Ui XpaHEeHHUs U MPO(YUIAKTUIECKOTO
obcmykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICIMAT3UPOBAHHON
MeOeIbl0 U TEXHUYECKHMHU CPEICTBAMH OOYUYEHHsI, CIYXKAIlUMH Ui TPEACTaBICHUS y4eOHOH
nH(popMaIu OOJBIION ayAUTOPHUH.

N3yueHne qUCUUIUTMHBI (MOAYIA) 00eCTIeYMBaeTCs B y4eOHBIX ayIUTOPHIX, OCHAILICHHBIX:
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https://znanium.com/catalog/product/1733714
https://znanium.com/catalog/product/2123389
https://znanium.ru/catalog/product/1760785
https://znanium.com/catalog/product/1733722
https://urait.ru/bcode/568661

— CTOJIaMHU U CTYJIbSIMU;

— KOMITbIOTEPHOU TEXHUKOM;

— MEXaHWYEeCKHUMH KaJbKYJISTOpaMH;

— CIEUHaTU3UPOBAHHBIM 000PYIOBaHUEM, BKIIIOUYAsl JEMOHCTPALlMOHHOE 000pYyI0BaHUE.

[TomereHust 1st CAMOCTOSITENILHOM pabOTHI 00YyUJaOIIUXCSI, B TOM YUCIIE PUCTIOCOOTICHHBIC
JUISL MCTIONb30BaHMsI MHBAJIUIAMH M JIMLIAMU C OTPAaHUYEHHBIMU BO3MOXHOCTSMH 3J0POBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
o0ecriedyeHHEeM  JIOCTyla B  JJIEKTPOHHYIO  HMH(OPMAalMOHHO-00pa30BaTEeIbHYI0  Cpeay
YHuBepcurera.

OOyyarommMcst TPeNOCTaBIAETCS JAOCTYN (B TOM 4YHCIE YJAlI€HHBIN) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHeT», JIeKTPOHHBIM pecypcaMm (B TOM
YHClie AJNEKTPOHHBIM OHOTMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Mpo(eCcCHOHAIbHBIM 0a3zaM
JAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumeHnoBanue nmopraa Ccblika
(u3naHus, Kypca, 10KyMEHTA)
1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OoubmoTeKa
2. Basa gausbix mus | T-cienuanucTos https://habr.com
3. | ba3a mannbIx ScienceDirect https://www.sciencedirect.com
4. | OdunmaneHbli calT MUHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccutickoit @eneparuu

5. | ®enepanbhsiii moprai «Poccuiickoe oopazosanue” | https://www.edu.ru/

6. | Muadopmanmonnas cucrema "Exaunoe okHo noctymna | http://window.edu.ru/
K 00pa3oBaTelbHEIM pecypcam"

7. Enunast komekius 1udpoBeix 00pa3oBaTeIbHBIX http://school-collection.edu.ru/
pecypcoB

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

[lepeueHr MH(DOPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHHUH
00pa3zoBaTeNbHOIO MpoIiecca Mo AUCIUTUINHE (MOIYJII0), B TOM YHCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMalLMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmne 110 IIponsBoacTeo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsiemMoe

OnepanMoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapyGexuoe | muuensnonHOe
bpaysepsi:
Sunekc.Bpaysep OTEUECTBEHHOE | CBOOOJIHO pacpoCTpaHsiIeMOe
Google Chrome 3apy0ekHOoe cBOOOJTHO pacpoCTpaHsIeMOe
OducHble NPUIIOKEHNS:
Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIMIEH3HOHHOE
TeXstudio 3apyOexHoe CBOOOHO pacIpoCTpaHseMoe
Adobe Acrobat Reader 3apyOexHoe CBOOOHO pacIpoCTpaHsieMoe
IIporpammHoe o6ecniedeHne 115 IVIAHMPOBAHNUS M Y4eTa BpeMEeHH:
Toggle app | 3apyOexHOe | cBOOOJTHO pacIpOCTpaHsIeMOe
CucreMbl ynpaBJjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapy6exnoe | nurensnonHoe
Cucrtembl ynpapjeHusi 0a3aMHi JaHHBIX:
Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensmonHoe
Cucrtembl pe3epBHoro konupopanusi (backup):
Acronis Backup Advanced for HyperV | sapy6exHoe | muueHsnoHHOE
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CnpaBo4YHO-ITPABOBBIE CHCTEMBI:

KoncynprantlLiroc: cripaBouHO-IIpaBOBast OTEYECTBEHHOE | JIMIICH3UOHHOE

crcTeMa

CpencrBa aHTUBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security amnst 6usneca OTEUYECTBEHHOE | JIMIIEH3UOHHOE
Crampmaprasii Russian Edition

Cpenbl pa3padoTKkm:

Visual Studio Code 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIEeMOe
Anaconda 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Robotic Operating System 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
CopelliaSim 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
IlakeThl MPOrpaMMHBIX CPeJICTB M OHOJIHOTEK:

AutoPsy 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Interactive Disassembler (IDA) 3apy0eKHOE CBOOOIHO PACIIPOCTPAHIEMOE
Cucrtembl ynpaJjieHust ouoanorpaduyeckoii uHgopmanmeii:

Zotero | 3apyOe)KHOE | CBOOOIHO PaCIpPOCTPaHsIEMOe
CepBHCHI B CITYKOBI:

Bind 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Docker 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMoe

7. MeroanyecKue M OlleHOYHbIe MATEPHAJIbI
MeToanyeckue yKazaHHus I 00y4AOUIUXCS 110 OCBOCHUIO TUCHHMILIMHBI (MOYJIs1)

B mpouecce u3zydenust aucuuIUIMHbl (Monyinsi) «['eHepaTHBHBIE MOJENM» B paMKax
TEKYILLEr0 KOHTPOJIS YCIIEBAEMOCTH HCIIOJIb3YIOTCS TaKue BUIbI y4eOHON paboThl, KaK JIEKLIUH,
CEMUHApBl, KOHCYJbTAllMH, JOMAIIHUE 3aJaHus, a TaK)KE Pa3jJu4HbIe BUJBI CaMOCTOATEIBHON
paboThl OOydaromMXcs MO 33JaHUI0 IperojaBaTelis, HalpaBleHHbIE Ha pPa3BUTHE HaBBIKOB
npo(hecCHOHANBHOM JIEKCUKH, 3aKpEIUIEHuEe MPAaKTUYECKUX MPO(ecCHOHATBHBIX KOMIETEHIUH,
MOOLLPEHUE UHUIIUATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, TOCIEIOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHUE
npernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOI0 XapaKTepa.

B mpormecce neknmii peKOMEHIYeTCsl BECTH KOHCHIEKT JICKIUI: KpPaTKO M CXEMaTHYHO
(GUKCUpOBaTh OCHOBHBIE WIEH, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXKHBIC MBICIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BONPOCHI MJIM MaTepUaNbl, KOTOpHIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HATH OTBETHl B PEKOMEH0BaHHON nuTeparype. Eciu
pa3o0paThCsi B MaTepuaie He YHaeTcs, CleAyeT CPOpPMYIHpPOBAaThH BONPOC M 3a1aTh €ro
IPEMNo/IaBaTeso Ha KOHCYJIbTAI[MH WM BO BPEMsI CEMHUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Yuacmue ¢ cemunape (npaxmuyeckom 3ansmuu) — akTHBHas paboTa CTyJICHTA Ha CEMHUHApe,
€ro OTBEThI Ha BOMPOCHI MPENOAABATENS U YYaCTHE B JUCKYCCHUHU.

Jlis ycnemHoro yyacTusi B CEMMHApe CTYJAEHTaM PEKOMEHIYETCs 3apaHee 03HaKOMUTHCS C
TEMOU OOCYXKICHHsI, MPOYUTATh HEOOXOIMMbIE MAaTepUAIbl U TMOATOTOBUTH BOIMPOCHL. BaxHO
aKTHBHO CITYIIaTh U BOBJIEKATHCS B IUCKYCCHIO, BHICKA3bIBasi CBOM MHEHUS U apTYMEHTUPYS UX.
[Ipu oTBeTax Ha BOMPOCHI MPENOJABATENSI CTOUT OBITH YBEPEHHBIM, YETKUM U JIOTUYHBIM,
OTMUPAasICh HA M3YYEHHBIN MaTeprall. Takke MOJE3HO MOACPKUBATH TUATIOT ¢ OJHOKYPCHUKAMHU,
9TOOBI 000TAaTUTH OOCYXKICHHUE U PACITUPUTH CBOU 3HAHMUSI.

Koucynomayuu — CTpyKTYypUpOBaHHBIE BCTpEYM, Ha KOTOPBIX IMpernojaBaTesn

npeaoCTaBJIAIOT MHANBUAYAJIbHYIO WKW I'PYHIIOBYIHO IMOMOIIbL B OCBOCHHUU y‘-IC6HOI‘O Marcpualia,
00CYXICHUU BOIIPOCOB U PEIICHUN MPOOIIEM, BOSHUKAIOIINX B MPOIIECCE 00yUCHUS.
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KoHncynbpTanuu MoryT BKIIIOUaTh pa3bsICHEHUE CIOXKHBIX T€M, MOJATOTOBKY K 3K3aMeHaM U
MOMOIIb B BBIMOJHCHUU MPOEKTHBIX pabOT, YTO CIIOCOOCTBYET Oosiee TyOOKOMY MOHUMAHUIO
peaMeTa U YIy4IIeHUIO aKaJJIeMIUYeCKON yCIIeBaeMOCTH.

Homawmnee 3a0anue — HabOp 3a/1a4 IO TEMaM HE/ICIH.

[Ipu pabGore Hax JOMAIIHUMHM 33JaHUSIMM BaXKHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSMHU M CPOKaMH BBIIOJHEHUS. PexoMeHayeTcs pa3OuBaTh 3aJaHusl Ha STAlbl, YTOOBI
n30exaTh NEperpy3ku U Jydllle yCBOMTh Marepuai. Mcrosib3oBaTh pa3iuyHble MCTOYHUKU
uHOpMaLIKK, BKIIOYas YIeOHUKH U OHJIAWH-PECYpCHI, Ui 0osee Ty00KOro MOHUMAHHUS TEMBI.

Camocmosmenvhas paboma — padoTa CTYIECHTOB, HaIpaBJICHHAs Ha YIIyOJICHHOE
W3YYCHUE OTJICIBHBIX TEM U BOIPOCOB YUYCOHON AUCIMILTUHBI (MOTYIs).

B nporiecce camocTosATenbHON pabOThI CTYJAEHTHI B3aUMOJACHCTBYIOT C PEKOMEHI0BAHHBIMH
MaTepuajiaMH Py MUHUMAJIBLHOM yYaCTHU MPENoaaBaTesis. 3aauu CTyIeHTa BKIIOYAI0T padoTy
C KOHCIIEKTaMH JieKIui (00paboTka TeKcTa), IOBTOPHOE U3YUEHHE YUeOHBIX MAaTEpHAIIOB TUIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JIOTIOJHUTEILHBIX TEM, BHIIIOJHEHUE YI€OHO-UCCIIEIOBATEIIECKIX
3alaHUM U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqe}mﬂ o JTUCHUIIJINHE (MOI[y.]'IlO)

Kpurepun nosy4eHusi ypoBHA M OLCHHBAHUA C()OPMHUPOBAHHOCTH KOMIICTCHIHMI 110
aucuunnHe (moayaw) «I'eHepaTuBHbIE MOJETH»

OneHuBaHue YpOBHsS Y4eOHBIX IOCTHKEHHM, o0ydaromuxcs N0 AUCHUIUIMHE (MOIYIIO),
OCYILIECTBIISAETCSA B BUJE TEKYIErO KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOYHOU aTTECTALAH.

IIpoMesxkyTouHasi aTTecTanMs IO JUCUUIUIMHE (MOJIYJIO) OCYILECTBIISETCS B (opme
3aquema ¢ OWEHKOU, TIPU HTOM IPOBOJAUTCA OLIEHKA KOMIETEHLUH, C(HOPMUPOBAHHBIX IO
JUCLHUTIIINHE.

Jns oueHMBaHMS TEKYHIEr0 KOHTPOJISI YCIEBAEMOCTH M MPOMEXKYTOUYHOW ATTECTAllUU
UCTIONB3YETCS JIecATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TPaTUIIMOHHOMN
MATUOATITHPHON MIKAJION CIEAYIONUM 00pa3oM:

Ouenka 3a 3a4er OO0mas xapakTepucTuKa
Jdecarudbanabuas IlarudamibHasn
pe3yabTaTa 00yueHus mno

OIleHKA OIleHKA
AUCUMIIMHE (MOIYJIIO)
10 OTiIn4HO 3auTeHo Cryaent MOJIHOCTBIO BJIAJICCT
9 OTIUYHO 3a4yTeHo 3HAaHUAMH, U3JI0KCHHBIMHA B pa6011e171
8 OTIM4EO 3a9TeHo mporpaMmme, U TIYOOKO OCMBICISET

JUCHUILINHY. OH caMOCTOSTEILHO U
JIOTHYECKH M0CJIe0BAaTEILHO
OTBEYaeT HAa  BCE  BOMPOCHI,
aKIIEHTUPYs BHUMaHUE Ha Hanbojee
BXHOM. YMeEeT aHaJIM3HpOBaTh,
CpaBHHBATh, KJIaCCU(HUIHPOBATD,
0000maTh, KOHKPETH3UPOBATh M
CHUCTEMaTH3UPOBATh W3yYeHHBIN
mMarcpual, BBIICIIAA KIIFOYECBbIC
MOMEHTBI u ycTaHaBIMBas
HNPUYUHHO-CIICICTBEHHbIE CBSI3H.
YeTko bopMynHpyeT  OTBETHI,
YBEPEHHO HUHTEPIPETUPYET
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JlecaTnboanabHas
OlleHKA

IIaTnéananLuasn
OLICHKA

OneHka 3a 3a4uert

OO0masi xapakTepucTuKa
pe3yjabTaTa 00yueHus mno
AUCUMILIMHE (MOAYJIIO)

pe3yibTaThl aHAIM30B W JIPYTHX
WCCIIEIOBAHUM, a TakKe pellaeT
cnoxHbele 3amaun. CTYIACHT XOpOIIO
3HAKOM C METOJAMH HCCIIEIOBAHUS,
HEOOXOJUMBIMU JJIsI MPAKTHUSCKOH
JeSITEIbHOCTH, M yMEET CBSI3bIBAThH
TEOPETUYCCKUC aCIeKTHI
JUCIUTUIMHEI (Momyst) C
MIPAKTUYECKUMU 3a7a4aMHu.

Xoporo

3auTeHo

Xopowo

3auTeHo

Cryment  oOmamaeT  3HAHUSIMHU
npeaMeTa MOYTH B MOJHOM O0beMme
paboueii IPOTPaMMBI u
CaMOCTOSITEIIBHO, JIOTUYECKH
MOCJICIOBATEIbHO W BCECTOPOHHE
OTBEYaeT Ha  BCE  BOIPOCHI,
aKLEHTHUPYS BHUMaHHE Ha Haubolee
3HAYNMBIX MoMeHTax. OH ymeer
aHAIU3UPOBATH, CpaBHUBATh,
KJIACCU(PHUIMPOBATD, 000011aTh,
KOHKPETU3HPOBAThH "
CUCTCMATHU3HNPOBATH I/I3y‘-IeHHBII71
Marepual, BBIICISS ero KIIYeBble
ACIICKThI u yCTaHaBJIUBas
MIPUYINHHO-CJICACTBCHHBIC CBsA3U.
dopmynupyer  CBOM  OTBETHI,
YBEPEHHO HHTEPIPETUPYET
pe3yNbTaThl AHAJIHM30B M JPYTHX
UCCIICZIOBAHUM, a TaKXkKe pelraer
CJIOKHBIC CUTYAaMOHHBIC 3aJaydu.
CTyseHT  XOpoIIO  3HaKOM ¢
METOlaMU UCCIICIOBAHUS,
HEOOXOJMMBIMHU JUISl TIPAKTHYECKOM
JeSITEILHOCTH, W YMEET CBS3bIBAThH
TEOPETHYECKUE ACTICKThI TIPEIMETA C
NPaKTHYECKUMH 3aJIa9aMH.

YI[OBHCTBOPI/ITGHLHO

3auTeHo

YI[OBHCTBOPI/ITGHLHO

3auTeHo

Cryment  oOnamaet  0a30BBIMU
3HAHUSAMH 10 IACIUIUTHNHE
(Moyr0), HO HCIIBITEIBAET
TPYJHOCTH TIPH CaMOCTOSTEIBHBIX
OTBETax M HCIOJb3yeT HETOYHBIC
¢dbopmynupoBku. B xo1e oTBeTOB OH
JIOTTyCKaeT OIIMUOKH, KaCaIoIIuecs
cytu BompocoB. CTyACHT CriocOOeH
pemaTth TOJBKO CaMble MPOCTHIC
3ama4uu u BIIaJIeeT JIUIIH
MUHUMAIIbHBIM Ha0OpOM METOJIOB
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Ouenka 3a 3auer O0uiast xapakTepucTHKA

JecaruoanabHas IlaTudannbHas
pe3yjabTaTa 00yueHus mno

OLICHKA OLICHKa
AUCUMILIMHE (MOAYJIIO)
HCCIICIOBAHUS.
3 He cnan He 3aureno CryneHT He oBIafien 003aTeTHHBIM
2 He cnan He 3auteno MUHHMYMOM 3HaHHI IO TIPEAMETY H
1 He cran He 3auTeHo HE MOXET OTBETHTb Ha BOIPOCHI,
JaXe €CNU TPenojaBaTeib 3a4aeT
JIOTIOJTHUTENbHBIE HaBOJSIIIC
BOIIPOCHI.

Jucnunnuza (Moaynb) «I'eHepaTuBHbIE MOJIEIIN) OLIEHUBAETCS CIIEAYIOIUM 00pa3oMm:

AKTHBHOCTH Bec Onucanue

Homamnnue 3aganus | 80% | HaGop 3amxau mo Temam Heiemnu

3a4er c OICHKOM 20% | ITuceMenHast paboTa ¢ HAOOPOM 3a]a4, KOTOPBIE HYKHO
PEUIUTD 3a OrPAHUYCHHOC BPEM

®opmyJa pacyéra HTOrOBOI OLIEHKHU MO JUCHMILIHMHE (MOAY110) «boJiblIne TaHHbIe»:
«0,8 x cpennee 3a momantHue 3ananus + 0,2 X cpeHee 3a 3a4eT ¢ OIEHKOW».

HpI/I HU3YUCHUUN JUCHUIIIINHBI (MO,I[YJ'ISI) TaK K€ BO3MOXHO ITOJIYUCHUC 6OHYCHHX 0aJIoB.

Texkymmii KOHTPOJIb YCIIeBAeMOCTH 00YYAOIIUXCS 110 JUCHHUILINHE (MO1YJIIO0)
IIpumepHbIe foMAalIHUE 3aJaHUS
Jomammuee 3aganue «OCHOBBI FeHEPATUBHBIX MO eJIei

1. Onpenenure U CpaBHUTE OCHOBHBIE TUIIBI TEHEPATUBHBIX MOJIENIEH.

2. OOBsicHUTE BEPOSITHOCTHBIM MOJXOJ K T'€HEPATUBHOMY MOJICIIMPOBAHUIO HA IpUMEpe
KOHKPETHON MOJIEIIN.

3. Onumute npouecc 00y4eHUs FeHepaTUBHOM MOJEIM M OCHOBHBIE METOJbl OLICHKH €€
KAa4ecTBa.

4. IlpuBeaure mNpUMEPHl MPAKTHUYECKOIO TPUMEHEHUs TE€HEpPATUBHBIX MoJiesiell B
pa3IUYHBIX 00JIaCTAX.

5. Ilpoananu3upyiite OCHOBHbIE OTPAaHUYEHUS U MPOOJIEMBI T€HEPATUBHBIX MOJIEIEH.

6. PaccumraiiTe NpOCTYI0O BEPOSATHOCTH ISl 3aJaHHOTO pACHpelCNiCHHs TaHHBIX B
KOHTEKCTE T€HEPATUBHOIO MOJIEITMPOBAHHUSI.

Jomammuee 3aganue «GAN u nux mogupukannm»

Onumure apxutekTypy 6azoBoit GAN u posib €€ KOMIOHEHTOB.
Hccnenyiite ocHoBHBIE TpoOieMbl 00yueHust GAN U METOIbI UX PELICHHUS.
CpaBuute DCGAN 1 StyleGAN 1o apXUTEKType U BOZMOKHOCTSIM.
IIpuBenure npumeps! ycrnemHoro npuMeHeHnss GAN B peasibHBIX 3a/1a4ax.
5. Peanusyiite mpocroit GAN Ha BbeIOpaHHOM (peiimBopke (Hampumep, PyTorch wnm
TensorFlow).
6. IIpoananu3upyiTe BIUSHIE THIIEPIIApAMETPOB Ha KadecTBO reHeparmu B GAN.

AN

JMomammnee 3axanne «Diffusion-Moaenn u coppeMeHHbIe TPEHIbD)

1. O6wsicauTe IpUHIUT PabOTHI MU Py3nOHHBIX Moaenel u ux oriauane oT GAN.
2. OnumwuTte METObI 00YUYCHHSI U TeHepaIuy B 11} y3nOHHBIX MOJIEIISX.
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3. PaccmoTpuTe coBpeMeHHbIE YnydlleHUs TU(G@Y3MOHHBIX MOJENed U MX BIHSHUE HA
Ka4eCTBO.

4. IlpoaHanusupyiite TrUOpHUIHBIE IMOAXOABI, coderarouve IupQy3HOHHBIE MOJEIU C
JPYTUMU METOJIaMHU.

5. O6cynuTe nepcrneKTUBbl Pa3BUTHS U OCHOBHBIE BbI30BbI UM Y3HOHHBIX MOJIENIEH.

6. BBIOTHUTE SKCIIEPUMEHT MO TeHepalu M300paKeHUH C MCIOIb30BAHUEM OTKPBITON
peanu3anuu 1udPy3HOHHOU MOJIEITH.

I[OMaIIIHee 3aganue «KoMIuiekcHoe 3aaHue 1o r¢eHepaTuBHbIM MOJECJ/ISIM))

1. CpaBaute noaxobl o0yuenust B GAN u q1udy3MOHHBIX MOJIEIAX.

2. [lpoananu3upyiiTe, Kak BEPOATHOCTHBIC METOABl HHTETPUPYIOTCSI B COBPEMEHHBIC
TeHEePAaTUBHBIC MOJICIIH.

3. Pa3zpaboraiiTe miaH 3KCIepUMEHTa MO OIEHKE KauecTBa TCHEpaIluH JJisi BBIOPAHHOM

MOJEIH.

4. Onumure

BO3MOJXHBIC IMPHUIIOKCHUSA

IMPOMBIIIJIICHHOCTH.

yAy4llIeHHue CYIIEeCTBYOIEH

HN3YUYCHHOI'O MaTcpualia.

THOPUTHBIX

5. IIpoBenute KpUTHYECKUI 0030p CTAThH M0 OJIHOM U3 TEM Kypca.
6. IIpemnoxure

TCHCPATHBHBIX MOIIGJIGﬁ B

FCHCpaTI/IBHOﬁ MOACIN Ha OCHOBC

3apaHus AJ1s1 MPOMEKYTOYHOM ATTECTAIMM MO AMCUMILINHE (MOLYJIIO0)

Ne 3aganue OtBer Kommnerenuus

n/n

1 HazoBuTte ki1toueByro KOHLEIIUIO T€HEPATUBHBIX I'eneparnus YK-1
MOjIeTIeH, CBA3aHHYIO C CO3JJaHUEM HOBBIX JaHHBIX.

2 YkaxuTe MeTo/] TOWCKAa HAy4YHBIX CTaTeld B OOJACTH TTouckoBas VK-1
FEHEPATHBHBIX MOJIENEH. cucrema

3 Kak Ha3piBaeTcst mporecc OLEHKH JOCTOBEPHOCTH Kputnueckuit YK-1
HCTOYHHUKA HHGopManuu? aHaJIU3

4 Kakoii moaxom oObenuHsIeT JaHHBIE U3 Pa3HBIX Cunres VK-1
VMCTOYHHUKOB JUISI peIIeHus 3a1a4uu?

) Ha3oBure  HOpPMATMBHBIM  aKT,  PETYJIHUPYHOLIUI DenepanbHbIii YK-2
ucnonb3zoBanue MU B Poccun. 3aK0H

6 Kak HazpiBaeTcs npouecc onpeneneHns 3a1ad B IpoeKTe? PopMyIHpOBKa YK-2

7 Kaxkoit croco0 peleHns 3a71a4 YUYUTBIBACT OnTumu3anus VK-2
OTPAaHUYCHHOCTh PECYPCOB?

8 Kak  HaspiBaeTcs  JAOKYMEHT,  IOATBEPXKIAFOLINI Ceptuduxar YK-2
COOTBETCTBHE PELICHUS IPaBOBBIM HOpMaM?

9 HazoBute MeTon MaTeMaTH4ecKoro MOJENNPOBaHUS, Anroputm OIIK-1
MIPUMEHSAEMBI B TeHEPATHBHBIX MOJIENSX.

10 | Kak HasbiBaeTcs  aNropuT™M, HUCIOJNB3YeMBId B Bapuanuonnstit OIIK-1
BapHAIMOHHBIX aBTOKOINPOBIIHKAX? OaifecoBcKuit

11 | HazoBuTe Teopuio, MPUMEHSEMYIO ISl HaXOXICHHS OntuMuzanus OIlK-1
IKCTPEMYMOB (QYHKIIUH.

12 | Kak Ha3pIBaeTcsi yuacTHe B HAyYHBIX MYOJIUKAIMSIX? [TyGnukarust OIIK-1

13 | Ha3oBuTe OCHOBHYIO TEOPETHUYECKYH)  KOHIICIIIUIO OO6yuenue ¢ IK-1
MalIMHHOTO O0YYEeHHUS. yauTEIeM

14 | Kak Ha3plBaeTcs 3aKOHOMEPHOCTH, OMHCHIBAIOIIAS Koppensnus [K-1
3aBHCHMOCTb JaHHbIX?

15 | HazoBuTe MeETONM WCCIICOBAaHUS, OCHOBAaHHBIM Ha OMIUPUIECKAN IIK-1
9KCIIEPUMEHTE.

DNEeKTPOHHBIA JOKYMEHT



16 | Kak HasbIBaeTcsi mpakTHueckas paboTa Mo MalIMHHOMY [Ipoekr IK-1
o0yueHnIo?

17 | HazoBure osnemeHT uHQOpMAMOHHON KynbTypsl, | KonduaeHnuaisno [1K-2
CBSI3aHHBIN C ITHKOM. CThb

18 | Kak Ha3pIBa€TCS MPUHIIMIT 3aI[UTHI JaHHBIX? [lIndpoBanue I1K-2

19 | Ha3soBure TeXHOIOrUIO M1 00OMeHa naHHeiMu B M. API [1K-2

20 | Kak nHa3piBaeTcsi OmMBIT pabOTHl ¢ WHPOPMAIMOHHBIMH | AHAaIH3 JaHHBIX [1K-2

pecypcamu?

DNEeKTPOHHBIA JOKYMEHT
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