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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,
npodpunp «lIporpamma naByx mumiomoB HUY BHID u LY «lIpuknagHas maremaTtuka u
uHPOpPMATHKa», YTBEPXKACHHBIA MPHKa30M MMHHUCTEPCTBA HAYKHM W BBICIIEro 00Opa3oBaHUs
Poccutickoit ®eneparuu Ne 807 ot 23.08.2017 roxa.

W3ydyenne pucuumiauHbel (Moaynsl) «l'eHepaTHBHbIE MOJEIW» BAXKHO [UIsl pa3BUTHUSA
TEXHOJIOTUH HMCKYCCTBEHHOI'O HHTEJUIEKTAa, CIIOCOOHBIX CO3/1aBaTh PEAINCTHYHBIH KOHTEHT B
Pa3IMYHBIX O0JIACTSX, TAKUX Kak 00paboTka M300pa’keHHi, TEKCTa M 3ByKa. DTO CIIOCOOCTBYET
MHHOBAIMSM B HayKe, Me/lMa ¥ MPOMBIIUIEHHOCTH, PACLIMPssA BO3MOXHOCTH aBTOMAaTH3allMU U
TBOPYECTBA.

MecTo AMCHUILINHBI (MOYJIS) B CTPYKTYpe 00pa30oBaTe/ibHON MPOrpaMmbl

Hacrosmas nucuuniania (MOayJib) BKJIOYEHA B y4€OHBIH I1aH 10 MPOorpaMMe MOArOTOBKH
OakanmaBpuata no Hampasienuto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAYKH, MPOQUIb
«IIporpamma ayx qurmuiomoB HUY BIID u LY «llpuknaanas marematuka U MHGOpMaTUKa» U
BXOJUT B BapuaTHBHYI dYacTb binoka 1 ¢dopmupyemyro yyacTHUKaMu 00pa3oBaTeIbHbBIX
OTHOIIEHH KaK JUCHUIUIMHA 110 BBIOODY.

Juctunnuna (Moayib) usydaercs Ha 3 wiu 4 kypcee B 6 uim 7 cemectpe Ha BeiOop. JlocTymHa
K H3YYEHHUIO TI0CJI€ YCIEHNIHOr0 OCBOCHHMS JUCHMIUIMHBI (Moayis) «Computer vision
(KommnproTepHOE 3peHue)».

Henab ndyvyenus 1M CUMILIMHBI (MOYJIs1): OCBOUTHh METO/bI CO3JaHUs U aHAJIM3a MOJIENIEH,
CIOCOOHBIX T€HEPUPOBATh HOBBIE JaHHBIC, OJIM3KHE 110 PACTIPEICICHUIO K 00 yUarOIIHM.

3agaum M3y4eHus AUCHUILIMHBI (MOYJIs1):

— 3HAHHME METOJUK OIICHKM Ka4eCTBa F€HEpallii B TeHEPATUBHBIX MOJEIIAX;

— TpUMEHEHHue reHepaTUBHbBIX Mojienel B 3a1auax CV, NLP u renepaninu KOHTEHTA;

—  ONTHMM3AIUS TUTIEPTIIApaMETPOB U Pa3BEPTHIBAHUS T€HEPATUBHON MOJIEIH B MPOJIAKIIIH.

B pe3ysbTare 0cBOeHUSI AUCHUILIUHBI (MOXYJIs1) 00y4arOIMiiCsl 10JIZKEeH

3Hamb:

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

— METO/Ibl OLICHKH Ka4eCTBA I€HEpaLNH;

ymembw:

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

— peanu30Bath M 00y4HThH reHepaTHBHBIC Mojeau Ha Python (PyTorch/TensorFlow);

— aHaJM3MPOBATh U UHTEPIPETUPOBATH PE3YNIHTATH TCHEPALIHH;

enademp:

— HaBBIKOM pa3paboTku MVP renepatuBHOI MoJenu Mo 3a1a4y,

— 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 (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xanue Nuaukarop IlepeyeHp MJIAHNPYEMBIX Pe3YJbTATOB
KOMIIETeHIIH U KOMMETEeHIMH | o0y4eHHus M0 JUCHHUILIMHE (MOAYJIIO)
VK-1. Crioco0eH OCyIIeCTBIIATh VK-1.1. 3HaeT MeTOAbLI MOUCKA U aHaJIN3a
MOMCK, KPUTHUECKUN WHPOPMALUK B 00JIACTH UCKYCCTBEHHOTO
aHaJIN3 U CHHTE3 WHTEIJIEKTa, OCHOBHBIEC TTPUHITUTIBI
nH(GOPMAITIH, TPUMEHSTh KPUTHYECKOH OIEHKH HCTOYHUKOB
CUCTEMHBIH MOXOT IS WHGOPMAITUHU U UX PEIICBAHTHOCTH.
pEeIIeHus TOCTaBICHHBIX YK-1.2. YMeeT KpUTHYECKH OIICHUBATh
3amaq WMCTOYHUKY HH(POPMALINN U
CHUHTE3UPOBATh IAHHBIC U3 Pa3JIUIHBIX
WCTOYHUKOB ISl PELICHUS 3a]ad,
MIPUMEHATH CUCTEMHBIH MOIX0J] K aHATTN3Y
Y PEUIeHUI0 KOMIDIEKCHBIX MPOo0IIeM
YK-1.3. HmeeTt npakTHUECKHIA OTBIT pabOTHI €
COBPEMEHHBIMU UHCTPYMEHTAMH U
TEXHOJOTHSIMH JJT1 00pabOTKH
nHpOpMauK, GOpMYITUPOBAHUH U
CTPYKTYPUPOBAHUH 3a]1a4 HA OCHOBE
MOJTydeHHON MH(pOpMaIIH
YK-2. CriocoGeH omnpenensiTs YK-2.1. 3HaeT ACUCTBYOIINE TIPaBOBBIC HOPMBI,
KpYT 33Ja4 B paMKax peryaupyromye AeaTelIbHOCTb B 001acTH
MOCTaBIICHHOH LIEJIN 1 peleHus 3a1a4, OCHOBHBIE METO/IBI U
BEIOMpATh ONTHMAThHBIE MTOIXOJI6I K OTIPEICTICHHIO KpyTa 3a1a4
CHOCOOBI MX peIICHHS, YK-2.2. YMeer onpeaesaTe Kpyr 3a7a4 B paMKax
UCXOJISl U3 JICHCTBYIOIINX MOCTABJICHHOM 11€JTU, BRIOMPATh
MIPAaBOBEIX HOPM, ONTUMAJbHBIE CTIOCOOBI PENIeHHS 3a/1a4,
UMEIOIINXCS PECYpPCOB U YYUATHIBAsI UIMEIOIITUECS PECYPCHI U
OTpaHUYECHUI OIPAHUYECHUSA
YK-2.3. NmeeT npakTU4eCKU ONBIT MTPUMEHEHUS
3HAaHWH O IPABOBBIX HOPMaX M PECypcax B
PEAbHBIX CUTYAIHSIX, pa3paboTKH U
peanu3alry peuieHnid B COOTBETCTBUU C
YCTaHOBJICHHBIMH OTPaHHYEHHUSIMH
OIIK-1. Crioco0€eH HaxOdUTh, OIIK-1.1. 3HAeT OCHOBHEIE METOBI U MTOAXOIBI K
bopMynupoBaTh U pEeLIeHHIO 3aj1a4 MPUKIIAJTHONW U
peliaTh aKTyajabHbIC U KOMITBIOTEPHOM MaTeMaTHKH, BKIIHOYas
3HaYUMBIE TIPOOTIEMBI aJITOPUTMBI, MATEMAaTHIECKOE
MIPHUKIIATHON U MOJICTTMPOBAHKE U TEOPUIO OTITUMHU3AINH,
KOMITBIOTEPHON a TaKKe COBPEMEHHBIC HHCTPYMEHTHI U
MaTeMaTHKH TEXHOJIOTHH, UCTIOJIb3yEeMbIC B ATOH
o0nactu
OIlK-1.2. YmMmeer aHaIM3uPOBATH U GOPMYIUPOBATH
MaTeMaTHYECKHUE 3a/1a4u, IPUMEHATh
COOTBETCTBYIOIIHE METOJIbI U AJITOPUTMEI
JUTSL UX PEIICHUs, a TAKKE
HMHTEPIPETUPOBATH U MPEACTABIIATh
pe3yIbTaThl B IOHATHON U IOCTYITHON
dhopme
OI1K-1.3. Nmeet mpakTHIeCKUi OMBIT pabOTHI HAL
MPOEKTAMH WU UCCIICIOBAHUSMH B
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00nacTH MPUKIIATHONH U KOMITBIOTEPHOH
MaTeMAaTHKH, BKJIIOYas y4acTHE B
KOHKYypCax, OJIMMITHAIaX WM HAyUYHBIX
myOIUKAIVSIX, TI¢ OBLTH PEIICHBI
AKTyaJbHbIC U 3HAYMMBIC 33/1a49H

ITK-1. Crocob6eH omnpenemnsiTh IIK-1.1. 3HaeT OCHOBHBIC TCOPETHUCCKHE

obmmue GopMsl U KOHIICTIIIMH ¥ TIPUHIUIIBI, OTHOCSIINECS K

3aKOHOMEPHOCTH 00J1acTH 001acTH MaIIMHHOTO 0OYUEHHS, a TaKKe

MAaIIMHHOTO O0YYeHHS KITFOUEBBbIE 3aKOHOMEPHOCTH W MOJIEIIH,
KOTOpBIC TIOMOTAIOT B aHAJIN3E U
WHTEPIPETALNH JaHHBIX

IK-1.2. YMeeT npoBOAUTH CUCTEMATHUUECKUI
aHajau3 00J1acTH pa3padOTKH, BEISIBIISTH H
(hopMyTUpOBaTH O0IIME 3aKOHOMEPHOCTH
Y TEHACHINH, a TaK)Ke IPUMEHSTh
METO/IBI UCCIICOBAHUS IS TIOTYICHHUS
HOBBIX 3HAHUW U IOHUMAHHS
[K-1.3. Hmeet npakTHUECKHIA ONBIT paObOTHI B
001acTH MAIIMHHOTO 00yUYEHHS, BKITFOUYast
yJacTHe B HayYHBIX MPOEKTAX,
HCCICAOBAaHUAX NI NPAKTHYCCKUX
3aJaHHusAX, TJ1C 6I)IJII/I BBISIBJIICHBI U
onwucaHbl oomtre GopMel 1
3aKOHOMEPHOCTH
[K-2. CriocobeH pemaThb [K-2.1. 3HaeT OCHOBBI HH()OPMALIMOHHOW U

TUIIOBBIC 3a7a9H OoubrorpauIecKo KyJabTyphl, a TAKIKE

npohecCHOHATBHOMN MPUHIUTEI HH()OPMAITUOHHON

JeSITeIbHOCTH B 00JIacTH 0€301acHOCTH U IPUMCHEHHUS

HUCKYCCTBEHHOI'O WHPOPMAITUOHHO-KOMMYHHUKAITHOHHBIX

WHTEJIEKTa, ONUPASICh HA TEXHOJIOTHH B TIPOECCHOHATEHOM

WH(POPMAITUOHHYIO H JIeSTEIIEHOCTH

oubrorpaduIecKyro I1K-2.2. Ymeet 3 pekTUBHO UCTIONB30BAThH

KYJBTYPY, UCTIONB3YS WHPOPMAITMOHHO-KOMMYHUKAI[HOHHEIE

WH(POPMAITMOHHO- TEXHOJIOTHH JJIS1 PEIICHHs CTaHIaPTHBIX

KOMMYHHKAIIHOHHBIE 3a7a4 Mpo(hecCHOHATBHOM JeSITeNbHOCTH,

TEXHOJIOTUU U YYUTBIBAs YUUTBIBas TpeOOBaHUS MHPOPMAITUOHHON

OCHOBHBIE TPEOOBaHUS 0e3011acHOCTH

UHPOPMAITUOHHON [1K-2.3. NmeeT ombIT paboThI €

Oe3omacHocTH WHPOPMAITMOHHBIMH PECypCaMu 1

TEXHOJIOTHSIMHA B 00JIACTH
HCKYCCTBCHHOT'O MHTEJIJIEKTA, BKITIOYAs
co0uoIeHre HopM HH(DOPMAIMOHHON
0€30ITaCHOCTH
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n Ounas ghopma
KonTakTHas pabdora
HauMmeHnoBanue = TKY
pazaesaa I CHUTILTHHBI - E. = CamocTosTe (Texkyumii
(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'eHepaTHBHBIC MOAETH 10 10 10 32 Jomarmaue
3aJlaHusl
3 [punoxxenus ams 10 10 10 30 Jomamaue
TeHepanuii, MpaKkTUKa u 3ajaHus
MPOeKTHAs paboTa
Ixzamen 6
Hmozo: | 30 30 30 6 94
O6vem oucyuniunst (M00yis) 190
(6 ak. u.)
Obvem Ooucyunaunvt (Mooyns) 5
(6 3au. eo.)

4. CopepxxaHue TUCHUILIMHBI (MOTYJIS)

Nenr/m HaumenoBanue pasjgeJia
AUCHUIIMHBI (MOYJIs1)

Coaep:xanue TUCHUILNIMHBI (MOAYJIS) IO TeMaM

1 OCHOBBI F€HEpaTUBHBIX MOJIETIEH

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

2 I'enepaTuBHBIC MOIETTH

Bapuanmonnsie aBroxogupoBmyiki (VAES): mpuHIMIBL paboThl U
npuMeHeHun e€. ABTOperpecCHOHHble Mojenu. [ 'eHepaTHBHbIE
coctszatenbuble  ceth  (GANs):  cTpyktypa ®  oOydeHwue.
VYcosepmienctBoBanust  GANs:  cmektp, ycinoBHele GANs u
JIOTIOJTHUTENbHBIE apXUTeKTyphl. [loTokoBbie Moaenu. Auddysnonnsie
MOJENM: KOHLEMIMs, CTPYKTYypa M TIPUMEPbl HCHOJIb30BAHMSL.
CoBpemennbie 1 dy3HOHHBIE MOJIEIH

3 [TpunoskeHus s reHepaiui,
NpaKTHKa M POEKTHas paboTa

O0paboTka 3ByKa C TMOMOIIBIO T€HEPATUBHBIX MOJIENECH, TeHepaIys
My3blkd. ['enepamms peun. ['enepamms Bupeo. OneHka KadecTBa
reHEepaTHBHOTO KOHTEHTA: METPHKH, CYObEKTHBHBIC U OOBEKTHBHBIC
MeTojibl. [IpuMeHEeHHe THOPHUIHBIX IOAXOJO0B: KOMOWHUpPOBAHHUE
pa3HBIX TeHEpaTHBHBIX Mojeneil. [lepcoHanu3anms TeHEepaTUBHBIX
MojeJiel: HACTpOWKM W aJanTanus I0J KOHKPETHBIC 3aau.
IIpumMeHeHne TeHEepaTUBHBIX MOJENIEH B HCKYCCTBE U KpEaTHUBHBIX
WHIYCTPUSIX
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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 Te4YeHHE BCEro Inepuoja OOydYeHHs MOJydaeT WHAWBUAYAIbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXKHOCTh JOCTYIIA K pecypcaM U3 000l TOUKH, 1€ €CTh MOJKIIOUCHUE K ceTu MHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

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

Ocnosnas numepamypa:

1. ®ocrep, 1. I'eHeparuBHOE TTyOOKOE OOydeHHE. TBOpUECKUI MOTEHIMAT HEHPOHHBIX
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 oOydenue: serkas pa3paborka mnpoekroB Ha Python
npaktudeckoe pykoBoactso / C. Beitnman. - Cankr-IlerepOypr : [Tutep, 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 o6paszoBanme). — ISBN 978-5-534-17716-9. — Tekct : »31neKTpoHHBIHA //
Oo6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/568661.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

YHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JEMCTBYIOIMM MTPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00eCTIeunBaIoNIeii MpoBeIeHUE BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXJIWCUUIUIMHAPHOW MOATOTOBKU, MNPAKTHUYECKOH M HAy4YHO-
UCCIIEIOBATEIbCKON PaboT 00yJaronuXxcs, MPeAyCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl IPOBEACHUS 3aHATHI
JEKIMOHHOTO THIA, 3aHATHM CEMHHApCKOro (MpakTUYECKOro) THIA, TPYIIOBBIX U
WHAUBUAYaAJIbHBIX KOHCYJIbTAIMMA, TEKYIIETr0 KOHTPOJIS U MPOMEKYTOUHON aTTeCTalliH, a TaKKe
MOMEIIEHUS Il CAMOCTOSATENBbHOM paboThl M MOMEIIEHUS Il XpaHEHUS U NMPO(UIAKTUIECKOTO
obcmykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICIMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOyUYeHHs, CIy>KallMMH Ul MpeACTaBICHUs ydeOHOU
uH(popMaluu 60JbIION ayIUTOPUH.

W3yueHne qUCUUIUIMHBI (MOAYIsA) 0OecTieunBaeTCsl B y4eOHBIX ayIUTOPHSIX, OCHAIIEHHBIX:
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— CTOJIaMH U CTYJIbSIMU;

— KOMIIbIOTEPHOW TEXHUKOM;

—  MEXaHWYECKUMHU KaJbKYyJIATOPaAMH;

— CIenUaTM3UPOBAHHBIM 000PYI0BAaHUEM, BKIIFOYAs IEMOHCTPAIIMOHHOE 000pYI0BaHHE.

[TomemeHust 11k CAMOCTOATEIBLHOM paOOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUI. UCHOJIb30BaHUS WHBAJIWJAMH W JIMIIAMU C OTPAHUYECHHBIMH BO3MOXHOCTSMH 3J0pPOBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
obecrieueHHeM  JOCTyNa B JJICKTPOHHYIO  HH(GOPMAIIMOHHO-00pa30BaTEIbHYI0  Cpeay
YHuBepcurera.

OOyyarmumMcs MPeaoCTaBIsgeTCss JOCTyn (B TOM 4YHCIE YAAJICHHBIH) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHeT», JIeKTPOHHBIM pecypcaMm (B TOM
YUCJIE JJIGKTPOHHBIM OMOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NPO(ECCHOHAIBLHBIM 0Oa3zaM
JAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumeHnoBanue nmopraa Cceblika
(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. | EnunHas xomekims nudpoBsix obpasoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®denepanbHblii IEHTP HHPOPMALMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuenr WHDOPMAIIMOHHBIX TEXHOJOTHH, MCHOIB3YEMBIX TMPH  OCYIIECTBICHUU
00pa3zoBaTeNbHOIO MpoIiecca Mo AUCIUTUINHE (MOIYJII0), B TOM YUCIIE KOMIUIEKT JUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMalLMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmne 110 IIponsBoacTeo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsiemMoe

OnepanuoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapyGesxuoe | nuuensnonHOE
bpaysepsbl:
Sunexc.bpaysep OTEYECTBEHHOE | CBOOOJIHO PACIPOCTPAHAEMOE
Google Chrome 3apyOexHoe CBOOOHO pacIpoCTpaHsieMOe
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 ynpapjeHus1 0a3aMHi JaHHBIX:
Microsoft Imagine (SQL Server) | sapyGesxHoe | muuensmonHoe
Cucrtembl pe3epBHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | sapyGexxnoe | nuuensmonHOe
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CnpaBo4YHO-ITPABOBBIE CHCTEMBI:

KoncynbrantlLioc: cripaBouyHO-IpaBOBast OTEUECTBEHHOE | JIMIICH3HOHHOE

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 CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexxHOe CBOOOJIHO 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 v OlleHOYHbIe MATEPHAJIbI
MeToanyeckue yKazaHHus I 00y4AOUIUXCS 110 OCBOCHUIO TUCHHMILIMHBI (MOYJIs1)

B npouecce u3ydenust aucuMIUIMHBL (Monyisi) «l'eHepaTWBHBIE MOJENINW» B paMKax
TEKYILLEro KOHTPOJIS YCIIEBAEMOCTH HCIIOJIb3YIOTCSI TaKUe BUIbl ydeOHON paboThl, KaK JIEKLUH,
CEMHUHAaphl, KOHCYJIbTALlUU, JAOMAIIHUE 3aJlaHusl, a TAK)KE pa3jMuHble BHJIbI CAMOCTOSTEIbHON
paboThl OOydaromMXcs MO 33JaHUI0 IperojaBaTelis, HalpaBleHHbIE Ha pPa3BUTHE HaBBIKOB
npo(hecCHOHANBHOM JIEKCUKH, 3aKpEIUIEHuEe MPAaKTUYECKUX MPO(ecCHOHATBHBIX KOMIETEHIUH,
MOOUIPEHNE NHULINATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, TOCIEIOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHUE
nmpenoaaBareneM y4eOHOro MaTepuana, Kak MpaBuio, TEOPETUYECKOTO XapaKkTepa.

B mpomecce neknuii peKOMEHIYEeTCS BECTH KOHCIIGKT JIEKIIMN: KPaTKO M CXEMaTHIHO
¢dbuKcUpoBaTh OCHOBHBIC HJIEH, BBIBOJBI M OOOOIICHMS JEKIMH, BBIIEISITh Ba)KHBIE MBICIH,
KITIOYEBBIC CJIOBAa M TEPMHHBI. HEoOXOIMMO OTMETHTH BOMPOCHI WM MaTepUaNbl, KOTOPHIC
BBI3BIBAIOT 3aTPYAHEHUS, U TIOMBITATHCSI HAWUTH OTBETHI B PEKOMEHJOBAaHHOM nuTeparype. Ecnu
pa3o0parbcsi B Marepuaie He yJaercs, cieayeT chopMyaupoBaTh BOIPOC W 3a1aTh €ro
MPernoAaBaTeNo Ha KOHCYJIbTAIUU WA BO BPEMsI CEMUHAPCKOTO (ITPAKTHYECKOT0) 3aHATHSI.

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 BOIPOCHL. 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 000TaTUTH OOCYXKIACHHUE U PACITUPUTH CBOU 3HAHMUSI.

Koncynomayuu — CTpyKTypHpOBaHHBIE BCTPEYH, Ha KOTOPBIX TMpenojaBaTeIn

MPEIOCTABISIOT WHANBUAYAIbHYIO WM TPYNIOBYIO MIOMOIIb B OCBOGHUU Y4eOHOTO Marepuana,
00CYyXJIEHUHU BOIIPOCOB U PELIEHUH MTPO0JIeM, BOZHUKAIOIINX B MPOIecce 00YUEeHHUS.
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KoHcynpTanum MOTyT BKIIIOYATh Pa3bsCHEHUE CIOXKHBIX TEM, IIOATOTOBKY K 9K3aMEHaM U
MIOMOIIb B BBIIOJIHEHUH MPOEKTHBIX padoT, YTO CcrocoOCTBYeT Oojiee TIyOOKOMY MOHHUMAHUIO
npeaMeTa ¥ yIy4IICHHIO aKaIeMHIYECKOH yCIIeBaeMOCTH.

Homawmnee 3a0anue — HabOp 3a/1a4 1O TEMAM HEJIEIH.

[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
uH(OpMaLKK, BKIIIOYas 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 B3aUMOICHCTBYIOT C PEKOMEHI0BAaHHBIMH
MaTepuajiaMi Py MUHUMAJIbLHOM yYaCTUU MPENoaaBaTelis. 3aauu CTyIeHTa BKIIOYAI0T padoTy
C KOHCITeKTaMHu JIKITuH (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHajIOB TIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JIOTIOJHUTEILHBIX TEM, BHIIOJTHCHHE yU4eOHO-UCCIICIOBATEIbCKIX
3alaHUM U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqe}mﬂ o JTUCHUIIJINHE (MOI[y.TIlO)

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
9K3amMeHa, IpU 3TOM MPOBOJUTCS OLIEHKA KOMITETEHINH, c(hOPMUPOBAHHBIX 110 IUCHUIUIMHE.

s OleHWBAHUS TEKYIIETO KOHTPOJIS YCIEBAEMOCTH W TMPOMEKYTOYHOH aTTeCTaIlUH
UCTIONIBE3YETCS JIeCATUOAIUTbHAS ITKaJla OIECHUBAHUS, KOTOPAas COOTHOCHUTCS C TPATUIIMOHHON
nATUOATUTPHON IITKAJION CIEAYIOIINM 00pa3oMm:

Jecarudannbnas IIaTubdannbHas OO0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHus! 1o
OlleHKa OllEHKAa JMCHMIIMHE (MOIYJIIO)

10 OTan4HO CTyfeHT TOJHOCTHIO BIIaJIeeT 3HAHUSAMH, HU3JOKCHHBIMU B

9 OTIUYHO paboueii mporpamme, U riIyOOKO OCMBICISAET TUCHUILTUHY. OH

8 OTIHYHO CaMOCTOATEIBHO M JIOTHYECKH IMOCIIEA0BATEILHO OTBEYAET Ha
BCE BOIIPOCHI, aKIEHTHPYsS BHUMAaHUE HAa HAUOOJIEC BaXKHOM.
YMeeT aHaIM3UpOBaTh, CPaBHUBATh, KJIACCH(DHUIPOBATH,
0000maTh,  KOHKPETU3UPOBAaTH M  CHUCTEMAaTHU3UPOBATH
H3yquHBIﬁ Marcpuall, BBIACIAA KIHOYCBBIE MOMCHTBI U
yCTAaHABIIMBAs ~ MPUYMHHO-CICACTBCHHbIC  CBSI3U.  YeTKO
(bopMyIIpyeT OTBETHI, YBEPEHHO UHTEPIIPETUPYET PE3YIbTATHI
aHAJTM30B U JAPYTHX HCCIICMAOBAHUMN, a TAKKE PEIIACT CIOKHBIE
3agaud. CTYJCHT XOPOIIIO 3HAKOM C METOJaMH HCCIICIOBAHNS,
HeOGXOIII/IMI)IMI/I JUISA HpaKTH‘-IeCKOfI ACATCIIBHOCTHU, U YMECT
CBA3BIBATH TEOPETUYCCKUE ACTICKTHI JAUCIHUILIHHBI (MOIYJIS) C
IMMPAKTHUYCCKHUMU 3aJla4aMu.

7 Xoporo CryneHT o0namaer 3HAHUSAMH IpPEAMETa MOYTH B ITOJTHOM

6 Xopomo o0BemMe paboueil MporpaMMbl B CAMOCTOSITEIIEHO, JTOTHYECKU
MIOCJIEIOBATEIFHO U BCECTOPOHHE OTBEYAET Ha BCE BOIPOCHI,

AKICHTUPYSA BHUMaHHEC Ha HaubOoJee 3HaYMMBIX MOMeHTaX. OH
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JdecaTudannbuas IlaTudannbHas OO0mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)

yMEeT aHaJIM3UpOBaTh, CpPaBHUBATh, KJIACCUDUIIMPOBATH,
0000maTh, KOHKPETH3UPOBATh MW  CHCTEMaTH3UPOBATh
W3YYCHHBIM MaTepHuall, BBIJCISAS €ro KIIOUYCBBIC AaCIEKTHl U
yCTaHaBIIUBAs MPUYUHHO-CJIC/ICTBCHHBIC CBSI3U.
®dopMyITUpyeT CBOM OTBETHI, YBEPEHHO HMHTEPIPETHPYET
pe3yabTaThl aHAJIM30B W JAPYTUX HCCIICIOBAHHUN, a TaKXKe
pelaeT CIIOXKHBIE CUTYyallMOHHbIe 3ana4. CTYJICHT XOpOIIo
3HaKOM C METOJaMH WCCICAOBaHUS, HEOOXOIMUMBIMH IS
MPaKTUYECKON  ACATEIBHOCTH, W  yMEET  CBS3bIBATh
TEOPETUYECKUE AaCMEKThl MpeMeTa C TMPaKTHYSCKHUMHU

3aJa4aMH.
5 YnoenerBoputenbHo| CtyaeHT oOmamaeT Oa30BBIMUA 3HAHUSMH 110 JTUCIUTUINHE
4 V 10BJIETBOPHTEIHHO (MOyJTr0), HO UCTIBITBIBAET TPYTHOCTH IPH CAMOCTOSTETBHBIX

OTBETax W HWCHOJB3YeT HETO4Hble (OpMYIHPOBKUA. B xone
OTBETOB OH JIONYCKAaeT OIIMOKH, KaCAIOMIUECs CyTH BOIIPOCOB.
CTyneHT crocoOeH pemraTh TOJIBKO caMble TPOCThIE 3a7a9d U
BJajeeT  JIMIIb ~ MWHUMAIbHBIM  HabOpOM  METOJIIOB

UCCIICIOBAHUS.
3 He cnan CryneHT He oBIajen 00s13aTeTbHBIM MUHUMYMOM 3HaHUH TI0
He cman NPEAMETY U HE MOXKET OTBETUTH Ha BOIIPOCHI, JAXKE €CIIHU
1 He cian npenojaBarenb — 334aeT  JONOJHWUTENbHBIE  HABOJSILHUE
BOIIPOCHI.

Jucuumnmna (Moyib) «I'eHepaTHBHBIE MOJICIHY OLEHUBAETCS CIEAYIOIIUM 00pa3oM:

AKTHBHOCTH Bec Onucanue

Homamnnue 3aganus | 80% | Habop 3amay mo Temam Heemu

OKk3ameH 20% | [TuceMenHast paboTa ¢ HAOOPOM 33724, KOTOPBIE HYKHO
PEILINTD 338 OIPAHHYCHHOE BPEMS

®opmysa pacyéra HTOrOBOI OLIEHKHU MO JUCHMILIMHE (MOAYa10) «boJiblIue TaHHbIe»:
«0,8 x cpennee 3a noManrtHue 3aaanus + 0,2 X cpeqHee 3a IK3aMeH».

HpI/I HU3YUCHUUN JUCHUIIIINHBI (MO,I[y.TISI) TaK K€ BO3MOXKHO TIOJIYUYCHUC 6OHYCHBIX 0aIoB.

Texkyumii KOHTPOJIb ycreBAeMOCTH 00y4aKOLIUXCcs M0 AUCHUIIIHHE (MOAYJII0)
IIpumepHbIe TOMaLIHAE 32JaHUS
Jomammuee 3aganue «OCHOBBI FeHEPATHBHBIX MO eJIei

1. Omnpenenure ¥ CpaBHUTE OCHOBHBIE THITBI T€HEPATUBHBIX MOJIENEH.

2. OOBsicHATE BEPOSITHOCTHBIA TIOJXOJ K T€HEPAaTHBHOMY MOJECIMPOBAHHUIO HAa MPHUMEpPE
KOHKPETHO! MOJEIIN.

3. Onwmmute mporecc 00y4YeHUs TeHEPATUBHOW MOJEIH M OCHOBHBIE METOJBI OIICHKH €€
Ka4ecTBa.

4. [lpuBeautre npUMEpbl MPAKTUYECKOTO MPUMEHEHMs] TE€HEpaTHUBHBIX MoJelel B
Pa3JINYHBIX 00JIACTSIX.

5. IIpoananusupyiite OCHOBHBIE OTPAHUYEHUS U TPOOJIEMbI T€HEPATUBHBIX MOJIEIIEH.
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6. PaccuuraiiTe mpOCTYI0O BEPOSATHOCTH [UIsl 33JaHHOTO paclpeieNieHUus HaHHBIX B
KOHTEKCTE T'€HEePaTUBHOT'O MOACIIUPOBAHUS.

Jdomamnee 3ananue «GAN u ux mogupukaum»

Onumure apxutekTypy 6azoBoit GAN u posib €€ KOMIOHEHTOB.
Uccnenyiite ocHOBHBIC mMpoOsieMbl 00ydeHuss GAN 1 METObI UX PEIICHHUS.
Cpasaure DCGAN u StyleGAN 110 apXuTeKType U BO3MOKHOCTSIM.
[IpuBeaute npumepsl ycneuHoro npumeHeHus GAN B pealibHbIX 3aja4ax.
5. Peanmusyiite npocroit GAN Ha BbIOpaHHOM (pelimBopke (Hampumep, PyTorch wmu
TensorFlow).
6. Ilpoananu3upyiTe BIUSHUE THIIEPIIApaMETPOB Ha KauecTBO reHeparyu B GAN.

NS

Jomamnee 3aganue «Diffusion-Moaesin u coBpeMeHHbIE TPEHIbD)

1. OGbsicauTe npuHIUN padboTh! AU Py3nOHHBIX Moaenel u ux orimuyre or GAN.

2. OnumuTte MeToAbl 00yUYeHUs U TeHepaluu B TU()Py3HOHHBIX MOJIEIISAX.

3. PaccmoTpuTe coBpeMeHHbIE YimydmieHus TU(GQPY3HOHHBIX MOJENEH M HX BIMSHUE HA
Ka4ecTBO.

4. Tlpoananu3upyiite THOpPHIHBIE IMOAXOABI, coderaronme IupQy3HOHHBIE MOJEIU C
JPYTUMH METOJIAMH.

5. OOcynuTe nepCcneKTUBBI Pa3BUTHSL 1 OCHOBHBIC BBI3OBBI (P PY3MOHHBIX MOIEIIEH.

6. BBIOJHUTE 3KCIIEPUMEHT MO IeHepaluu H300paKCHUH C MCIOJIh30BAHUEM OTKPBITOU
peanmu3anuu 1uQPy3nOHHON MOIEIH.

Z[OMaumee 3aJaHue «KommiiekcHoe 3aJaHUe 10 '¢eHEPATUBHBIM MOACJIAM

1. Cpasuute noaxoasl o0yderus B GAN u quddy3nOHHBIX MOJICIISX.

2. [Ipoananu3upyiiTe, Kak BEPOATHOCTHBIE METOAbl HHTETPUPYIOTCS B COBPEMEHHBIE
re€HepaTUBHbIE MOJEIIH.

3. Pa3zpaboraiiTe miaH 3KcnepuMeHTa MO OIEHKE KauecTBa T'eHepaluyl AJisi BBIOpaHHOM
MOJIETH.

4. OnumuTe BO3MOXKHBIE TPWIOKEHUS THUOPUAHBIX T'eHEpPaTUBHBIX MoJeled B
MPOMBIIIIIEHHOCTH.

5. IlpoBenuTe KpUTHYECKUH 0030p CTAThH 1O OJAHOM U3 TEM Kypca.

6. Ilpennoxute yiIydmieHWE CyHOIECTBYIOIIEH TEHEPATUBHOW MOJEIH Ha OCHOBE
M3Y4YEHHOT'O MaTepuaa.

38}13HI/IH IJIdA l'lpOMC)KyTO‘lHOﬁ aTTeCTallui 110 JMCHUIIJINHE (MO)Iy.JIlO)

Ne 3aganue OTtBer KomnereHnmus

n/n

1 HazoBute kito4eByr0 KOHIEHINIO T€HEPATUBHBIX I'enepauus VK-1
MOJIEJICH, CBA3aHHYIO C CO3/JTAHUEM HOBBIX JIAHHBIX.

2 YKaxuTe METOJ MOWUCKA HAYYHBIX CTaTed B 00JacTH IlouckoBas YK-1
TEHEPATUBHBIX MOJIENIEH. cHCTeMa

3 Kak HaspiBaeTCcsl mporecc OLIEHKH JOCTOBEPHOCTH Kputnuecknit YK-1
HMCTOYHHMKA HHpOpManuu? aHam3

4 Kakoit momxon oObemuHSET MaHHBIE W3 Pa3HBIX Cuures YK-1
HMCTOYHMKOB JJIsl pellieHUs 3a1auu?

5 HazoBute  HOpMaTHBHBIA  aKT,  pEryJIHPYIOLIUI ®denepalbHbINA YK-2
ncroip3oBanre M1 B Poccumn. 3aKOH

6 Kak Ha3piBaetcs mpoiiecc orpeneieHns 3a1a4 B MpoeKTe? DopMyIHpPOBKA YK-2

7 Kaxkoi crnoco0 perieHus 3ama4 VAHUTHIBAET Onrumusanus VK-2
OTrPaHUYEHHOCTh PECYPCOB?
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8 Kak  HaspiBaeTCs  JOKYMEHT,  NOATBEPKAAIOLIUI Cepruduxar YK-2
COOTBETCTBHE PEIIEHHsI MPABOBBIM HOpMaM?

9 HazoBute MeTrom MaTeMaTHYECKOTO MOICITHPOBAHUS, Anroput™ OIIK-1
MPUMEHSCMBII B TCHEPATHBHBIX MOJICIISX.

10 | Kak HasplBaeTcs  alrOPUTM,  HUCIONB3YEMBI B BapuanmoHHbIi OIIK-1
BapUALMOHHBIX aBTOKOIUPOBIIUKAX? OailecoBCKHIA

11 | HazoBuTe Teopuio, MPHUMEHSEMYIO ISl HaXOXKICHUS OnruMu3anys OIIK-1
9KCTPEMYMOB (YHKLUH.

12 | Kak Ha3pIBaeTCs y4acTHE B HAYYHBIX IMYOJINKALUSIX? ITyGnukarus OIIK-1

13 | Ha3oBuTe OCHOBHYIH TCOPETHUYECKYH)  KOHIICTIIIUIO OO0yueHue ¢ IK-1
MAaIIWHHOTO 00OyUYeHHS. yuuTeneM

14 | Kak Ha3piBaeTcs 3aKOHOMEPHOCTH, OIMCHIBAIOMIAS Koppemnsiuus IK-1
3aBHCHMOCTH JaHHBIX?

15 HazoBuTe MeTOJ HCclIeAOBaHUs, OCHOBAaHHBIM Ha OMOUpUYECKUi [IK-1
JKCIIEPUMEHTE.

16 | Kak Ha3bIBaeTcsi mpakTHueckas paboTa Mo MallMHHOMY [poext IK-1
o0yueHnI0?

17 | HazoButre osnemeHT uHQOpMAMOHHON KynbTyphl, | KonduaeHmaisHo [K-2
CBSI3aHHBIN C ATUKOI. CTh

18 | Kak Ha3pIBaeTCs MPUHIIMIT 3aIUTHI TAaHHBIX? [udpoBanne [1K-2

19 | Ha3soBure TeXHOIOrUIO I 0OMeHa naHHbeIMu B M. API [1K-2

20 | Kak Ha3piBaeTcsi OMBIT pabOThl ¢ WHPOPMAMOHHBIMH | AHAaIH3 JaHHBIX [K-2

pecypcamu’?
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