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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma mucruminabl (Moayssi) «Deep Learning (I'mybokoe oOydenue)»
COCTaBJIEHA B COOTBETCTBHH C (hefiepalibHBIM rOCyIapCTBEHHBIM 00pPa30BaTEIbHBIM CTaHIAPTOM
BEICIIEr0 oOpa3oBaHmsi — OakamaBpuar 1o crernuanbHocTH 38.03.05 busnec-undopmaruka,
npopwis busHec-aHAIMTHKA, YTBEP)KICHHBIH INMpHKa30oM MHHHUCTEPCTBA HAYKH W BBICIIETO
obpazoBanus Poccuiickoit @eaepannu Ne 8§38 ot 29.07.2020 rona.

Nzyuenne mucuumumnbl (Monynsi) «Deep Learning (I'myGokoe oOydeHHE)» MO3BOISIET
CTyJICHTaM OCBOHWTH COBPEMCHHBIE METOIbl 00pabOTKM W aHaiM3a OONBIIMX JAHHBIX, YTO
SIBIISICTCS KJTFOUEBBIM HABBIKOM B YCIIOBHSIX CTPEMHTEIBHOTO Pa3BUTHs TeXHoJoruid. Kpome Toro,
3HAHHE TITYOOKOT0 O0yUEHUS OTKPHIBACT BOSMOKHOCTH ISl YIaCTHSI B UHHOBAIIMOHHBIX MMPOEKTAX
U HUCCJICIOBaHHMIX B TaKUX 00JacTsaX, Kak ha3paboTka, KOMIBIOTEpPHOE 3peHHE W 00paboTKa
€CTECTBCHHOT'O SI3bIKA.

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

Hacrosmas nucunumninnaa (MOAyiib) BKIIOUYEHA B YU€OHBII TUIaH MO TPOrpaMMe MOATOTOBKU
OakanmaBpuata o Hampasieruto 38.03.05 busnec-undopmaruka, npoduns busnec-ananuTuka
U BXOJUT B yacTh bioka 1, popmupyemyro yuacTHuKamMu 00pa3oBaTeNIbHbIX OTHOIIEHUH.

Jucnunnuna (Moayns) uzydaercs Ha 3 wim 4 kypee B 5, 6, 7 cemecTpe Ha BbIOOD, JOCTYITHA
JUTSL I3YYEHUS TTOCTIC YCIICTITHOTO OCBOCHUS AUCIUTLTHHBI (Moyst) «Machine Learning (MammHHOE
o0y4eHue)».

Leab u3ydyeHus: AUCUMILIMHBI (MOAYJIf): 3aKI04YaeTcs B (POPMHUPOBAHUHU Y CTYJECHTOB
HaBBIKOB Pa3pabdOTKU U MPUMEHEHUS aITOPUTMOB TITyOOKOTO 00YYeHUS ISl PEIICHUS CIIOKHBIX
3aJa4 B 00JIaCTH UCKYCCTBEHHOTO MHTEJIEKTA U aHAJIM3a TAaHHBIX.

3agauu u3ydeHusi JMCIHUNIUHBI (MOTYJIfA):

— OCBOEHHE 3HaHMI 00 OCHOBaxX ITyOOKOro 00y4yeHus,

— pa3BUTHE MOHUMAaHHS KOHIIETIIUYA HEHPOHHBIX CeTel W UX apXUTEKTYPhI, PA3IUYHBIX
TUTIOB HEUPOHHBIX CETEH, METOJIOB PETYIISIPU3AIINN U ONTHMU3ALUU MOJIENIEeH, IIPUHIIUIIOB KPOCC-
BaJIMIalluU U €€ IPUMEHEHNUS;

— ¢opMupoBaHUE U pa3BUTHE CITIOCOOHOCTEH MOAOMPATh U HACTPaNBaTh THIIEpIapaMeTPhI
MOJIeNIel, HHTEPIPETUPOBATH BBEIBOIBI MOJICITH M BU3YAJIM3UPOBAThH PE3YIbTATHI,

— mpuoOpeTeHue omnbITa padoThl ¢ O0IBITMMHU 00bEeMaMH JJAHHBIX U KX XpaHEHUsI, paOOTHI
¢ ¢peiliMBopKaMu T1y0oKoro o0y4deHus (00ydueHue, BauIaus U TECTUPOBAHNE MOJIETeH ).

B pe3yabTare 0cBOeHUsSI TUCHMILINHBI (MO1YJIs1), 00YYAIOUIUIICS 10JIKEH

3Hamp:

— KOHIICTIIIUY HEHPOHHBIX CETEH U X apXUTEKTYPHI;

— OCHOBHBIC QITOPUTMBI O0yuYeHUsl (TPaTUEHTHBIA CITYCK, OOpaTHOE pacHpoCTpaHEHUE
OIINOKN);

— Ppa3IUYHBIC TUIBI HEHPOHHBIX CETeH (ITOJIHOCBS3HBIC, CBEPTOUHBIC, PEKYPPEHTHBIC, U
T.1.);

— pasnuyHble ¢GpelMBOopkH W OubOmMoTeku I riryookoro obydenus (TensorFlow,
PyTorch, Keras u ap.);

— METOJOB peryispu3aliid ¥ onTuMmu3anuu mozeneit (dropout, batch normalization u
zp.);

— obnactu npuMeHeHus r1yookoro ooydenus (00paboTka u300pakeHul, eCTeCTBEHHBIH
S3BIK, PEKOMEH/IALIUU U JIp.);

— COBpPEMEHHBIE TIOJIXO/IbI U TPEH bl B UCCIICIOBAHUSIX TITYOOKOTO O0yUYEeHHUS;

— METPUKH JUIS OIICHKU KayecTBa Mojiesiel (accuracy, precision, recall, F1-score u np.);

— TIPUHIUIBI KPOCC-BATUAANNH U €€ MPUMEHEHUS;

ymembw:

— pa3pabarbIBaTh apXUTEKTYPhl HEHPOHHBIX CETEH JUIA pellleHUs] KOHKPETHBIX 3a/1a4;
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— ToadupaTh U HACTPAMBATh TUIEPIIApAMETPBI MOJIEIIECH;

— TOATOTABIWBATh M 00padaThIBaTh JaHHBIC JJIA OOy4YeHHsS Mojenei (mpemxoopadoTka,
ayrMEHTAaLUs U JIp.);

— paboTath ¢ OOJIBIIUMHU 0ObEMaMHU JAHHBIX U UX XPaHCHHUS;

— TIPOBOJUTH IKCIIEPUMEHTHI U CPABHUBATH PE3YJIbTATHI PA3JTUYHBIX MTOJIX0/I0B;

— UMHTEPIPETUPOBATH BHIBOJIBI MOJICIIN U BU3YAIIU3UPOBATH PE3YIIbTATHI;

enaoems:

— HaBBIKOM IporpaMMupoBanus Ha Python u ucnonb3oBanue OMOINOTEK AJIs TITyOOKOTO
00y4eHus;

— OmBITOM paboThl ¢ (ppeliMBopkamu TIIyOOKOTO 00ydeHHs (0OyueHHWE, Baauaalus |
TECTUPOBAHUE MOJIEIIEH );

— HaBBIKOM caM000pa30BaHUs (CICAUTHh 32 HOBBIMH MCCIICOBAHUSIMH M TCHICHIIUSMU B
obnactu deep learning).
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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:

Komnerenuusi | Conep:kanne KOMIeTeHIHH Nuauxkarop IlepeyeHpb MIAHMPYEMBIX
KOMIeTEeHIIH U pe3yJbTaTOB 00y4YeHHs 10
JUcHUIIMHE (MOTYJIIO)
VK-1. Crioco0eH oCyIIeCTBIIATh VK-1.1. 3HaeT MeTOAbI IOKUCKA U aHaJIN3a
MTOMCK, KPUTHICCKUI aHAIH3 U nH(pOopMaIuu B 001aCTH
cuHTe3 nH(popManuy, aQHAUTHUKHA, OCHOBHBIE TIPUHITHITHI
MPUMEHSTH CHCTEMHBIH KPUTUYECKOHN OLIEHKH HCTOYHHUKOB
MOJIXOJT IS pEIIeHNUs nHGOPMAITUH U UX PENIEBAHTHOCTH.
MOCTaBJICHHBIX 33729 VK-1.2. YMeeT KpUTHYIECKH OIICHUBATh
WUCTOYHUKHU HH(OpMALINHU U
CHUHTE3UPOBATh JaHHBIC U3
Pa3IMYHBIX HCTOYHUKOB JIJIS
pelIeHus 3a1a4, IpUMEHSTh
CUCTEMHBIH MOIXO/ K aHAJIM3Y H
PEIICHHI0 KOMIUIEKCHBIX IPo0IeM
YVK-1.3. NmeeT npakTudeckuii ombIT paboThI
C COBPEMEHHBIMU MHCTPYMEHTaMHU
Y TEXHOJIOTUSIMH IJ1s1 00paboTKU
nHpopMaIuu, GOpMyINPOBAHUH H
CTPYKTypUPOBAaHHUHY 3a/1a4 Ha
OCHOBE TMOJTY4YeHHOH MH(OopMauu
OIIK-2. Crioco0OeH NMpOBOANUTH OIIK-2.1. 3HaeT OCHOBHBIE TEHAEHIINHA U
WCCIIeIOBAaHNE U aHAIH3 XapaKTEePUCTUKH PHIHKA
pBIHKA HHPOPMAIIMOHHBIX WHPOPMAITMOHHBIX CHCTEM U
CUCTEM B UHPOPMAIIIOHHO- UHPOPMAITHOHHO-
KOMMYHUKAIIMOHHBIX KOMMYHUKAIIMOHHBIX TEXHOJIOTUH
TEXHOJIOTHiA, BEIOUPAThH OIIK-2.2. YMeeTr mpoBOJUTE UCCIIEIOBAHUE U
panroHa bHbIC PEIICHUS JUIs aHaJu3 PEIHOYHOU MH(pOpMAIIUU
yHpaBiIeHUs OM3HECOM JUTSL OLIEHKH MOTpeOHOCTel On3Heca
1 BBIOOpA ONTUMAIIGHBIX pEHICHUN
OIIK-2.3. NmeeT npakTUYECKHI OTIBIT B
pa3paboTKe U BHEIPEHUHU
CTpaTeruii yrnpasieHus ON3HECOM
Ha OCHOBE aHaJM3a PhIHKA
WHPOPMAITMOHHBIX TEXHOJIOTUH
IK-2. Cnocob6eH HCIonh30BaTh IK-2.1. 3HaeT OCHOBHBIE MATEMAaTHUUCCKHE
COOTBETCTBYIOIINI METOABI U HHCTPYMEHTAJIbHbIE
MaTeMaTHYECKHH anmapar v CpeICTBa, IPUMEHSIEMbIE IS
MHCTPYMEHTAJIbHBIE CPEACTBA 00paboOTKH ¥ aHaK3a HHPOPMAIUH
Ut 00pabOTKH, aHATTU3a 1 IK-2.2. Ymeer 3pPeKTUBHO UCTIONB30BATh
cUCcTeMaTH3aluyi HHPOPMALTUH MaTEeMaTHYECKUH armapar Jjis
M0 TeMe UCCIIeIOBaHUS JUIs CUCTEMaTH3alluK JJAHHBIX U
peleHus 3a1aq pemenus npodeccroHamIbHBIX
npodeccuoHaNbHON 3aga4y
JEATCIIBHOCTH [1K-2.3. HmeeTt npakTHUECKHUHA OTBIT pabOTHI
C MHCTPYMEHTAaMH aHaJN3a
nH(pOpMAITIHU B paMKax
MCCIIEIOBATENBCKUX MTPOEKTOB
[K-3. Crioco0eH roToBUTh Hay4YHO- IK-3.1. 3HaeT TpeOOBaHMS U CTAHAAPTHI

TCXHUYCCKHUEC OTYCTHI,

odopMIIeHUSI HAYYHO-TEXHIUUECKHAX
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MIPE3EHTALINH, HAyYHbIE
MyOJIMKaIMK IO Pe3ysibTaTaM

OTYETOB, IPE3CHTAIIUH U
TyOJTUK AT

BBITIOJIHEHHBIX UCCTICAOBAHUM I1K-3.2. YMeeT CTpyKTypUpOBaTh U
MPEACTABIATH Pe3yIbTaThI
HCCIIEOBAHNN B AICHOU U
JIOCTYITHO# hopMme
[K-3.3. NmeeT npakTU4ecKuit OTBIT
MOJTrOTOBKU M MyOIUKAIMN
HAYYHBIX MaTEPUAJIOB,
OTPaKAIOIINX PE3YIbTATHI
BBIMOJIHEHHBIX MCCIEAOBAHUN
[1K-8 CriocobeH o pyKOBOJICTBOM IK-8.1. 3HaeT NPUHIUIBI U CTAHAAPTHI
CICIUAINCTA OOJIee BRICOKOM yIpaBJIcHHs TPOSKTAMHU
KaTeropuu OCYIIECTBISATh I1K-8.2. Ywmeer pa3pabaTsIBaTh IIAHBI U
TUTaHUPOBAHUE U OpraHU30BBIBATh MIPOCKTHYIO
OpraHU3aIHI0 IPOCKTHON JIESITETIbHOCTh B COOTBETCTBUU C
JIeSITETIbHOCTH Ha OCHOBE YCTaHOBJICHHBIMHU CTaHIaPTaMH
CTaH[IAPTOB YIIPaBJICHUS I1K-8.3. Nmeet mpakTUYECKUN OTIBIT

MPOCKTaMH

yuacTusi B MPOEKTHOH pabore,
BKJIIOYAs! [UIAHUPOBAHUE U
KOOPJIMHAIIMIO 33/1a4
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n Ounas ghopma
KonTakTHasi padoTa
HauMmeHnoBanue = TKY
pazaeja AU CHUTLTHHBI - = = (Texkyumii
(Momyust) = E‘ E Koutpoan CamocTosiTe]n KOHTPOJIb
Z = = Has pabora ycIeBaeMOoCTH)
) s 7
= o 2
O s
=
1 BBenenue B HelipoHHBIE 7 7 7 22 Jomamraue
CeTH 3a/IaHms,
Tect
2 Heiiponnsle cetu ans 8 8 8 24 Jomamraue
3a/ad ¢ 3a/IaHus,
H300paKCHISIMHU Tect
3 Hetiponnslie cetu ajis 8 8 8 24 Jomamaue
3aJ1a4 ¢ TEKCTOM 3aJlaHus,
Tect
4 I'enepaTtuBHBIE MOIETTH 7 7 7 24 Jomamrane
Y 33J1a44 CO 3BYKOM 3aJlaHus,
Tect
3auem c ouenkoi 6
Hmozo: | 30 30 30 6 94
O6vem oucyuniunst (Mo0y/s) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 5
(6 3au. eo.)
4. CopepxxaHue TMCUUILTHHBI (MOTYJIs)
Nen/m HanMmenoBanue pasgea ConepxaHue TUCHUNIMHBI (MO1YJIs1) 0 TEMaM
AUCIHUNJIMHBI (MOYJIs1)
1 BBenienue B HEWPOHHBIE CETH Heiiponnslie cetu. D dekTrBHOE 00yueHHEe HEHPOHHBIX CEeTeH.

2 Heiiponnsle cetn asns 3aa4 ¢ O¢ddextnBHOE 00ydueHHME HEHPOHHBIX ceTed, dacTb 2. CBepTOYHEIC
n300paKeHUIMHU HEHpPOHHBIE CETH. APXHUTEKTYpbl CBEPTOYHBIX HEHPOHHBIX CceTeil.
3agauun ¢ n3o0pakeHusiMU. Busyanuzanus Helipocereil.
3 Heiiponnsie cetu a1 3a1a4 ¢ PexkyppenTple He#poceTd. 3amadud ¢ TeKCTaMu. 1paHchopMepsl.
TEKCTOM SI3p1koBBIe Mozienu. Prompt Engineering.
4 ['enepatuBHbBIe MOJIeNN ¥ 3aaudl | 3a7ayyl cO 3BYKOM. | eHepaTuBHBIE MOJAEIIH.

CO 3BYKOM
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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. 1. I'ny0okoe oOyuenue : npaktuueckoe pykosojactso / C. 1. HukoneHko,
A. Kanypun, E. Apxanrensckas. - Canxt-IlerepOypr : Ilutep, 2019. - 480 c. - (Cepus
«bubnuroreka nporpammuctan). - ISBN 978-5-496-02536-2. - Tekcr : anekrponnsid. - URL:
https://znanium.ru/catalog/product/1760785.

2. Manos, /I. A. I'ny6okoe oOydyeHue u aHanu3 JaHHbIX. [IpakTHuyeckoe pyKOBOJCTBO :
npakTudeckoe pykoBoacTBo / JI. A. Manos. - Cankt-IlerepOypr : BXB-IlerepOypr, 2023. - 272
c. - ISBN 978-5-9775-1172-8. - Tekcr : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/2123365.

3. lonne, ®. 'nydbokoe o0yuenue Ha Python : mpaktuueckoe pykoBoactso / @. Illome. -
Cankr-IlerepOypr : [Tutep, 2023. - 576 c. - (bubnmmoreka nporpammucta). - ISBN 978-5-4461-
1909-7. - Tekcr : anexrponnsbiit. - URL: https://znanium.com/catalog/product/2123389.

4. Mlonne, ®. 'mybokoe obyuenue ¢ R u Keras : npakruueckoe pykoBojictBo / @. Illome ;
nep. ¢ auria. B.C. Sluenkoa. - Mocksa : JIMK Ilpecc, 2023. - 648 c. - ISBN 978-5-93700-189-4.
- Teker : anextponnsiid. - URL: https://znanium.ru/catalog/product/2109573.

Jononnumensnan numepamypa:

1. T'yandennoy 4., benmxuo U., Kypsumis A. I'93 I'myOokoe oOyuenue / nep. ¢ anr. A. A.
CrnunkuHa. — 2-e u3f., ucnp. — M.: JIMK IIpecc, 2018. — 652 c.: us. un. — ISBN 978-5-97060-618-
6.

2. Tpack D. I'poxaem riy6okoe o6yuenue. — CII0.: TTutep, 2019. — 352 c.: un. — (Cepus
«bubnmuoreka nmporpammuctay). — ISBN 978-5-4461-1334-7.

3. I'yndennoy, 5. I'mybokoe oOydyeHue : mpaktudeckoe pykoBoacTso / S. 'yndennoy, U.
benmxuo, A. Kypeusuis ; iep. ¢ anr. A. A. CiiuHkuHa. - 2-€ u3/1., uctp. - Mocksa : JIMK Tlpecc,
2018. - 654 c. - ISBN 978-5-97060-618-6. - Tekcr : onextponHsii. - URL:
https://znanium.ru/catalog/product/2155889.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIEMCTBYIOIMM MTPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieYnBaroIIeii MpoBeIeHUE BCeX
BUJIOB JIUCUUIUIMHAPHOW W MEXIUCUUIUIMHAPHOW TIOATOTOBKH, MPAKTHYECKOW W Hay4YHO-
UCCIIEIOBATEIbCKON PaboT 00yJaronuXcs, MPeAyCMOTPEHHBIX YU€OHbBIM IIJIAHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl TPOBEACHUS 3aHATHI
JEKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYeCKOro) THIA, TPYNIOBBIX U
WMHAUBUAYaAJIbHBIX KOHCYJIbTAIMH, TEKYIIIETr0 KOHTPOJIS U MPOMEKYTOUHON aTTeCTalliH, a TaKKe
MOMEIICHUS Il CAMOCTOSATENBHOM paboThl M OMEIIEHUS Il XpaHEHUS U NMPO(UITAKTUYECKOTO
o0city’)kuBaHUs yueOHOro obopynoBaHus. IlomeneHnss yKOMIUIEKTOBaHb! ClIEUAIN3UPOBAHHON
MeOeIbl0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHs, CIY>KAIlUMH JUIs TPEACTaBICHUS y4eOHOU
nHpopMaIu OOJIBIION ayAUTOPHUH.
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https://znanium.ru/catalog/product/1760785
https://znanium.com/catalog/product/2123365
https://znanium.com/catalog/product/2123389
https://znanium.ru/catalog/product/2109573
https://znanium.ru/catalog/product/2155889

N3yuenne quCIuIInHb (MOIYIIs) 00ECIIeYnBaeTCs B YYCOHBIX ayIUTOPHSIX, OCHAIIICHHBIX

— CTOJIAaMH U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOU;

— MEXaHWYECKHMHU KaIbKYJISITOPaMHU;

—  CHENHUATN3UPOBAHHBIM 000pYyI0BaHUEM, BKJIIOYAs! IEMOHCTPAIIMIOHHOE 000PYAOBaHUE.

[TomereHus U1 CaMOCTOATEIBHOM pabOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHbBIE
JUI WCIOJB30BAHUS MHBAJIUAAMHU M JUIAMUA C OTPAaHUYECHHBIMH BO3MOXKHOCTSMHU 370POBBS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKOH C BO3MOXKHOCTBIO MOAKIIOUEHUS K ceTu «MHTepHeT» u
o0ecrieyeHHeM  JIOCTyNa B  3JCKTPOHHYIO  HH(POPMALMOHHO-O0OpPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OOyyarommMcesl IPeNOCTaBIAETCA JOCTYIl (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
MH(}OPMaLIMOHHO-TEIIEKOMM YHUKAIIMOHHOM ceTH «VHTepHeT», AJIeKTPOHHBIM pecypcaM (B TOM
YHCJI€ AIEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATIBHBIM 0azam
JTAHHBIX U UH(OOPMALIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumeHoBaHue moprasia Ccplika
(u31aHusl, Kypca, IOKYMeHTA)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OuoIMoTEKA
2. baza manneix mis I T-cneruaincTos https://habr.com
3. | Baza mannsix ScienceDirect https://www.sciencedirect.com
4. | OdurmansHbpIi calT MUHHCTEPCTBA HAYKH https://minobrnauki.gov.ru/

BbIcIIero oopasosanus Poccuiickoit @eaeparuu

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

6. | Mudopmanuonnas cucrema "Eaunoe okHo nocryma | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

7. | Enunas xomnexiums nudpoBsix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. denepanbHbIi HEHTP UHHOPMAIIMOHHO - http://fcior.edu.ru/
00pa3oBaTesIbHBIX PECYPCOB

[lepeuenp HMHPOPMAIIMOHHBIX TEXHOJOTUHM, HCHOJIB3YEMBIX TIPU  OCYLIECTBJIECHUU
00pa3oBaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3HOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble MpodeccuoHalbHble 0a3bl  JaHHBIX U
MH(POPMAaLIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaunmenoBanue 1O ITpousBoacTBoO JluneH3nonHoe / cBOOOAHO

pacmpocTpansieMoe

OnepanuoHHbIe CUCTEMBbI:

Microsoft Imagine (Windows Client, Server) | sapy6exnoe | nurensnonsoe

BpaysepsI:

Slupexc.bpaysep OTEYECTBEHHOE | CBOOOJHO PacpOCTpPaHsIEMOe

Google Chrome 3apyOeKHOe cBOOOJIHO pacrpocTpaHsIeMoe

Od¢ucHble NpUI0KEHNS:

Microsoft Imagine (Visio, OneNote) 3apy0ekHOoe JMLIEH3UOHHOE

TeXstudio 3apy0exKHoe CBOOOJIHO pacIpOCTPaHIEMOE

Adobe Acrobat Reader 3apyOeKHOe cBOOOJIHO pacrpocTpaHsIeMoe

IporpammHoe o0ecneveHne 1Jisl IVIAHHPOBAHUS H YYeTa BPeMEHH:

Toggle app | 3apyOexHoe | cBOOOJIHO pacnpocTpaHsIeMoe

CucTeMBbl YHpaBJeHHsI MPOEKTAMM:

Microsoft Imagine (Project) | sapyGexHoe | nuuensnonHOE

CucTeMBbl ynpasJieHHsi 6a3aMH IaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxuoe | muuensHonHOE

Cucrtemsbl pesepBHOro konuposanus (backup):
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Acronis Backup Advanced for HyperV | sapy6exnoe JMLIEH3UOHHOE
CnpaBoYHO-NIPABOBbIE CHCTEMBI:

KoncynprantlLioc: cripaBouHO-IIpaBOBast OTEYECTBEHHOE | JINIICH3UOHHOE

cucTeMa

CpencrBa aHTMBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security mist 6usaeca OTEYECTBEHHOE | JHIIEH3HOHHOE
Crampmaprasii Russian Edition

Cpensl pa3padoTKm:

Visual Studio Code 3apy0exHoe CBOOOIHO pacpoOCTPaHIeMOe
Bash (Unix shell) 3apyOexkHOE CBOOOJIHO pacnpocTpaHsIeMOe
Anaconda 3apy0OeKHOE CBOOOJTHO pacIpoCTpaHsIEeMOe
Robotic Operating System 3apy0exKHOE CcBOOOHO pacIpOCTPAHIEMOE
CopelliaSim 3apyOeKHOe CBOOOJIHO pacrpocTpaHsieMoe
Google Colaboratory 3apy0exHoe CBOOOIHO pacpOCTPaHIEMOe
IlakeTbl IPOrpaMMHBIX CPEeACTB M OMOJINOTEK:

AutoPsy 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIEeMOe
Interactive Disassembler (IDA) 3apy0eKHOe CcBOOOJHO pacIpOCTPAHIEMOE
Cucrtembl ynpapjeHusi onéanorpagudeckoii HHGpopManueii:

Zotero | 3apy6exHoe | cBoGOIHO pacipocTpansieMoe
CepBuchl U C1yKOBbI:

Bind 3apy0eKHOE CcBOOOJHO pacIpOCTPAHIEMOE
Docker 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMOe

7. MeroanyecKue v OlleHOYHbIe MATEPHAJIbI
MeToan4yeckue yKazaHHus I 00y4AIOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B npouecce nzyuenust nucuumunnsl (Moaynsi) «Deep Learning (I'my6okoe oOyuenue)» B
paMKax TEKYyILIEro KOHTPOJs yCIEeBAeMOCTH HMCIOJIB3YIOTCS Takhe BHUbI y4eOHOW paboThl, Kak
JIEKIIMU, CEMHMHAPBI, KOHCYJbTAllUH, JOMAIIHUE 3a/laHusl U TECThl, a TaKXe pa3In4Hble BUIbI
CaMOCTOSITENIbHOW paboThl OOyyaromuXcst MO 3aJaHHI0 TpernojaBaTeNs, HalpaBJIeHHbIE Ha
pa3BUTHE  HAaBBIKOB  MPO(ECCHOHANBHOM  JIEKCHKH,  3aKpeIUleHue  MPaKTUYECKUX
npoeCcCHOHATBHBIX ~ KOMIIETEHIIMH, TMoolpeHrne uHuUIMaThB. Kpome Toro, cryaeHTam
MIPEOCTABIISETCS] BO3SMOKHOCTh NOJTY4YeHHsl OOHYCHBIX OalljIOB 3@ BHICOKMI YPOBEHb BBIIIOJIHEHHUS
JIOMAITHUX 3a/IaHUH, TPEBBIMIAIONIMN CTaHAApPTHBIE TpeOOBaHUs, MPOSBIEHUE HWHUIMATHBBI U
KpPEaTUBHOCTH.

Jlexyus — cuUCTEeMaTHYecKoe, IOCJIEI0BATEIbHOE, MOHOJOTHUYECKOE  M3JI0KEHUE
npernoiaBaTeseM yueOHOTO MaTepraa, Kak IpaBuiio, TEOPETHYECKOTO XapaKTepa.

B mporecce nekinmii peKOMEHAyeTcss BECTH KOHCHEKT JIEKLHUI: KPaTKO M CXEMAaTUYHO
(UKCUPOBATh OCHOBHBIC HWICH, BHIBOJBI M OOOOIICHHUS JICKIMW; BBIIENATH BaXXHBIE MBICIH,
KJIIOYEBbIE CJIOBa W TepMUHBL. HeoO0X0IMMO OTMETUTH BONPOCHI MM MaTepUalbl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, U TOTBITATECS HAWTH OTBETHI B PEKOMEHIOBaHHOU JnTepatype. Ecimu
pa3oOpaThCsi B MaTepuane He YAaercs, ClieAyeT cOpMYIMpPOBaTh BONPOC M 3aJaTh €ro
NPETO/IaBaTeI0 Ha KOHCYJIBTAIIMH WM BO BPEMSI CEMUHAPCKOTO (TIPAKTHYECKOTO) 3aHSTHSL.

Yuacmue 6 cemunape (ayoumopnas paboma) — akTuBHasi paboTa CTy/leHTa Ha CEMUHape,
€T0 OTBCThHI HAa BOITPOCHI MPEIogaBaTeiIsad U y4aCTUC B JUCKYCCHH.

JIJist ycenmHoro y4acTrsi B CEMHHApE CTYACHTaM PEKOMEHIYETCs 3apaHee 03HAKOMUTHCS C
TEMON OOCYXXJIEHHUS, MPOYUTaTh HEOOXOIUMBIE MaTEpPHAIBl U TIOJTOTOBHTH BOMPOCH. BakHO
AKTUBHO CJIYHIATh U BOBJICKATHCA B JJUCKYCCHUIO, BBICKA3bIBAsd CBOU MHCHUS U apTYMCHTUPYS UX.
[lpu oTBeTax Ha BOMPOCHI MPEMONABATENSI CTOUT OBITH YBEPCHHBIM, YETKHUM W JIOTUYHBIM,
OMHPAsCh HA U3YYCHHBIN MaTepuall. Takxke MOJIe3HO MOACPKUBATH IUATIOT C OJJHOKYPCHUKAMH,
4TOOBI 000TaTUTh OOCYKJIEHNE U PACIIUPUTH CBOW 3HAHMS.
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Koucynomayuu — CTpyKTypUpOBaHHBIE BCTpEYM, Ha KOTOPBIX IMpernojaBaTesn
IPEOCTABIISIOT HHIUBUAYATbHYIO WK TPYIIOBYIO MTOMOIIb B OCBOCHUH Y4€OHOTO MaTepuaa,
00CYyXJIEHUHU BOIIPOCOB U PEIICHUH MTPOOJIeM, BO3HUKAIOIIUX B Mpoliecce 00yueHus.

KoHcynpTanuu MOryT BKIIIOUaTh Pa3bsICHEHUE CIOKHBIX TEM, IOJTOTOBKY K SK3aMEHAM U
MOMOIIb B BBIMOJHEHUN MPOEKTHBIX pabOT, YTO CIIOCOOCTBYET Oosiee TIy0OKOMY MOHUMAHUIO
IpeIMeTa U YJIy4IIEHUIO aKaJleMUYECKON yCIIEBaEMOCTH

Homawnee 3a0anue — HaOOp 3a7a4 MO TeMaM HEJIEIH.

[Ipu pabore Hax [AOMalIHUMU 33JaHUSMU BaXXHO BHHUMATEIBHO O3HAKOMUTHCS C
TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHUs. PekoMenyercss pa3douBarh 3aaHus Ha JTarbl, YTOObI
n30exaTh MEeperpy3kd M JIydille yCBOUTH Marepuai. Mcmonp3oBaTh pa3iuyHble HMCTOYHHKU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAaH-PeCcypChl, i 0oJiee rTyOOKOro MOHMMAaHUS TEMBI.

Tecm — ocobas ¢opma TpoBepkH 3HAHWH. [IpOBOIWTCS IMOCIIE OCBOCHHS OJHOW WA
HECKOJIbKMX TEM M CBHJIETEJIbCTBYET O KAaYECTBE MOHMMAaHUS OCHOBHBIX MOHSATUNA HU3y4aeMOI'O
MaTepuana. TecToBble 3alaHus COCTABJIEHbl K KIIIOUEBBIM IOHSATHUSM, OCHOBHBIM pa3JeiiaM,
Ba)XHBIM TEPMUHOJIOTMUYECKUM KaTETOPUSM U3y4aeMOU TUCIUTUIMHBI (MOIYIIS).

Jl1s TOATrOTOBKM K TeCTy HEOOXOAMMO 3HAaTh TEPMUHOJOTMYECKUI anmapaTr AUCLUILIMHBI
(MOmyJIs1), TOHUMATh CMBICIT HAYYHBIX KATETOPUN U YMETh UX UCTIOIH30BaTh B PO ECCHOHATBHON
Jekcuke. BrnajgeHue MOHATHMHBIM anmapaToM, BKIIOYEHHBIM B TECTOBBIE 3a/laHUs, MO3BOJISIET
IpernofaBaTeNto  ObICTPO  MPOBEPUTH  YPOBEHb  MOHMMAHUA  CTYJGHTAMU  BaXKHBIX
METO0JIOTUYECKUX KAaTETOPHIl.

Bonycnvie 6annvt — 3TO OLEHKU, KOTOPBIE CTYAEHTHI MOTYT IOJIYYUTh 3@ BBIIOJHEHHE
JIOTIOJIHUTEIIbHBIX 3a/1aHUN.

®opmaT OOHYCHBIX 0aJUIOB MO3BOJIET CTYACHTAM YJIYYIIUTh OOIIYIO OLIEHKY IO KypCy H
CTUMYJIUPYET yIiIyOJieHHOe U3yYeHHe MaTepuaa.

Camocmosmenvnasa paboma — paboTa CTYJEHTOB, HalpaBlCHHAs Ha YIIIyOJEeHHOE
M3YYEHUE OTJEIbHBIX TEM U BOIIPOCOB YUEOHON AUCIMITIIUHBI (MOTYJIS).

B nporecce camocTosTensHON paboThl CTYACHTHI B3aUMOJICHCTBYIOT C PEKOMEH1I0BaHHBIMU
MaTepuaiamMH pU MUHUMAJIBHOM y4YacTHH MpenojiaBatess. 3a1auu CTyJeHTa BKI0YaoT padoTy
C KOHCIEKTaMH JIeKIMi (06paboTka TeKCTa), MIOBTOPHOE U3yUEeHUE YUEOHBIX MAaTepUaIOB IJIAHOB
U TE€3UCOB OTBETOB, M3YUYEHUE JOMOJHUTENBHBIX TEM, BBINOJIHEHHE YUeOHO-HNCCIIEI0BATENbCKUX
3aIaHUI U IpYyToe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqemm Mo JTUCHMIIJINHE (MOI[yJ'lIO)

Kpurtepun nosnyyenusi ypoBHsi M OlleHUBaHUA cOPMHUPOBAHHOCTH KOMIIETEHUMH 1O
aucuunaune (moay.aao) «Deep Learning (I'styd0okoe 00y4yeHnue)»

OrneHuBaHue YpPOBHS Y4EOHBIX JOCTIKEHUH, OOYYArOMIMXCSA MO IUCHUIUIMHE (MOIYIIO),
OCYIIECTBIISIETCS B BUJIE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTECTAIIUH.

[IpomexyTouHasi aTTecTalusi MO AUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B Qopme
3auem ¢ OYEHKOW, TIPU STOM IMPOBOIUTCS OIEHKAa KOMIETEHLUH, CPOPMUPOBAHHBIX IO
JUCLHUILIINHE.

21.]'[5[ OLCHUBAHWA TCKYHUICTO KOHTPOJIA YCIIEBACMOCTU H HpOMe)KyTOLIHOI\/'I aTTecTalluu
WCIIONIB3YETCS JIeCATHOAIIbHAS IIKaJla OIEHWBAHMS, KOTOpas COOTHOCUTCS C TPaJAUIIMOHHOU
MATUOAIIIPHON MIKAJION CIEAYIONUM 00pa3oM:
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JecarnoanabHas IIaTudannbHas

OILICHKA

OIICHKA

OneHka 3a 3a4uert

OO0masi xapakTepucTuKa
pe3yjabTaTa 00yueHus mno
AUCUMILIMHE (MOAYJIIO)

10

OT1anaHO

3auTeHo

9

OT1anaHO

3auTeHo

OT1anaHO

3auTeHo

CTymeHT  TONHOCTBIO  BIafeeT
3HAHUSIMU, U3T0KEHHBIMH B padoyei
nporpaMMe, ¥ TIyOOKO OCMBICISIET
qucruuiiHy. OH caMOCTOSTENBHO |
JIOTHYECKH MOCJIe0BaTEILHO
OTBEYaeT HAa  BCE  BOIIPOCHI,
aKUEeHTUpYs BHUMaHUE Ha HauOoJjee
BXHOM. YMeeT aHaJM3HpOBaTh,
CpaBHHBATb, KIaccu(uIMpoBars,
0000maTh, KOHKPETH3HPOBaTh U
CHCTEeMaTH3UPOBATh U3Y4EHHBIN
MaTepual,  BBIIENAS  KIIOYEBbIC
MOMEHTHI " yCcTaHaBIUBas
HNPUYUHHO-CIIEICTBEHHbIC CBSI3H.
Yertko dbopmynupyet OTBETHI,
yYBEpPEHHO HHTEPIPETUPYET
pe3ynbTaThl aHAIM30B M APYTUX
HCCIENOBAHUM, a TaKXe pelaer
cioxuble 3amayn. CTYAEHT XOpOIIo
3HAKOM C METOJaMH HCCIIEeIOBaHUs,
HEOOXOJUMBIMU ISl TTPAKTHYECKOM
NESTeIbHOCTH, U YMEET CBS3bIBATh
TEOpeTUIeCKue ACTICKTEHI
JTUCIUILTHHBI (Momyst) C
MPaKTUYECKUMH 33 JauaMH.

Xopomo

3auTeHo

Xopomo

3auTeHo

CrymeHT  o0OyiajaeT  3HAHUSAMU
npeaMeTa MOYTH B MOJHOM 00beMe
paboueit POrpaMMbI "
CaMOCTOSITEIBHO, JIOTHYECKH
MOCJIE/IOBATEIbHO U BCECTOPOHHE
OTBEYaeT Ha  BCE  BOMPOCHI,
AKIEHTHPYS] BHUMaHKE Ha HanboJiee
3HAYUMBIX MoOMeHTax. OH ymMmeer

aHaJIM3UPOBATh, CPaBHHUBATh,
KJIACCU(PUIIUPOBATD, 0000m1aTh,
KOHKPETH3UPOBATh u
CHUCTEMAaTHU3UPOBATh M3yYEHHBIN

MaTepHual, BBIACISIS €ro KIIOUEBhIC
ACIICKThI u YCTaHaBJIUBas
MPUYUHHO-CIICICTBEHHBIE  CBSI3U.
Dopmynupyet CBOH OTBETHI,
YBEPEHHO WHTEPIPETUPYET
pe3ynbTaThl aHAIM30B M JIPYTHX
HCCIIEIOBAaHUM, a TakXKe pelaer
CJIOKHBIE CUTYaIlMOHHBIC 3aJauu.
CTygeHT  XOpoIIO  3HaKOM  C
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JlecaTnboanabHas
OlleHKA

IIaTnéananLuasn
OLICHKA

OneHka 3a 3a4uert

OO0masi xapakTepucTuKa
pe3yjabTaTa 00yueHus mno
AUCUMILIMHE (MOAYJIIO)

METOIaMH
HEOOXOJUMBIMU ISl IPAKTHUECKOM

HCCIICOOBAHMA,

ACATCIIbHOCTHU, U YMCECT CBA3BIBATH
TEOPETUICCKUEC aCIIEKThI IPEAMETA C
MPAKTHUYCCKHUMU 3aJla4aMu.

YJIOBJ'IGTBOPI/ITCHI)HO

3auTeHo

YJIOBJ'IGTBOPI/ITCHI)HO

3auTeHo

Cryment  oOnamaeT  0a30BBIMU
3HAHUSIMH o
(Momy0), HO

TPYAHOCTHU IMPHU CaMOCTOATCIIbHBIX

JUCLIUILINHE
HCIBITHIBAET

OTBETaX M WUCIOJB3yeT HETOYHBIC
(dbopmynupoBku. B Xoz1e oTBETOB OH
JIOTTYCKAeT OINUOKH, KacaroIuecs
cyTu BompocoB. CTyAeHT crocobeH
peliath TOJIBKO CaMble MPOCTHIC
3ama4uu u BIIaJIeET JIAIIH
MUHUMAaJIbHBIM Ha0OpOM METOJIOB

HCCIICIOBAHMA.

He cnan

He 3auteno

He cnan

He 3auteno

He cnan

He 3auteno

CryneHT He oBNaen 003aTeTHHBIM
MUHUMYMOM 3HAHUH TI0 IPEAMETY U
HE MOXET OTBETUTh Ha BOIIPOCHI,
JlaKe €clid IpernojaBaTelb 3aaaeT
JIOTTOJTHUTEIbLHBIC HaBOJIAIINC

BOIIPOCHI.

Hucnurnnuna (monyinb) «Deep Learning (I'mybokoe 00yueHne)» OLIEHUBAETCS CIIETYIOIIUM

obpa3zom:
AKTHBHOCTH Bec |KoanuecTBO Onucanmue

Jomamuwue 3aganus | 50% 15 Ha6op 3amad o remam Henenu

TecTsr 30% 4 [Mucermennas paboTa ¢ HAOOPOM 3a]1a4, KOTOPbIE HYXKHO
PELIUTh 332 OTPAHUYCHHOE BPEMS

3ayeT ¢ OLEHKOU 20% 1 [TucemeHHast niu ycTHas paboTa HaJll 3aJJaHHEM,
HaIpaBJICHHBIM Ha MPOBEPKY MOJYyYSHHBIX 3HAHUN U
HAaBBIKOB I10 JTUCIHILTHHE (MOTYJITIO)

dopmysa pacuyéra MTOroBoi OleHKHM mo aucuumInne (Moayna) «Deep Learning
(I'nybookoe o0yuenue)»: «0,5 x cpennee 3a nomarnue 3aganus + 0,3 x cpennee 3a Tectol + 0,2 X
3a4eT C OLICHKOM».

Taxxe Ha Kypce BO3MOXHO moisiyueHue «boHycHbIX OamioB» (Oayibl 3a BBIOJIHEHUE
JOTIOTHUTETBHBIX 33aHUM ), I7Is1 TIOBBIIIICHUS OAJIJIOB 1O AUCHUIIINHE (MOJIYIIIO).

Texkymmii KOHTPOJIb yCIIeBAEMOCTH 00y4aKOIIUXCS MO0 JUCHUILIHHE (MOAYJII0)

IIpumepHbIe TOMaLIHUE 32IaHUS

JomamHee 3a1aHue o TreMe «BBenenne B HEHPOHHBIE CETH»
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3aganue 1. OnummnTe OCHOBHbIE KOMIIOHEHTHI HEHPOHHOM CeTH (BXOIHOI CIIOH, CKPBIThIE
CJIOM, BBIXOHOM cI10i1) 1 ux ¢pyHkumu. [IpuBeauTe mpumMepsl pa3InyHbIX apXUTEKTYP HEHPOHHBIX
ceTeil ¥ 00cynuTe, B KAKUX CIIydasix OHU MOTYT ObITh IPUMEHEHBI.

3aganue 2. Mcnonp3ys Oubnmoreky TensorFlow wmm PyTorch, cosmaiite mpoctyro
HEHPOHHYIO CeTh s Kinaccupukanuu Habopa nanubix (Hampumep, MNIST wim Iris). Onummre
1I1ary, KOTOPbI€ BbI MPEANPUHSUIN, U PE3YJIbTAaThl, KOTOPBIE BbI MOTYYHIIH.

3ananme 3. [IpoBenaute 0oO0yueHHME HEHPOHHOW CETH Ha HEOOJBIIOM HAOOpE TaHHBIX
(Hanpumep, HAOOp JAHHBIX O IBETAaX) M MpoTecTupyiTe e€ 3¢dhekTuBHOCTS. [Ipoananusupyiite
pe3yJbTaThl, BKIIFOYasi TOYHOCTh U BO3MOKHBIE OIIUOKH.

3aganue Ha OoHYCHBbIe 0a/LIbI: BpiOepuTe HEHPOHHYIO CETh, KOTOPYIO BBl pEaln30BAJIU B
OpEeIbIAyIEM 3aJaHUuM, W IPOBEIUTE ONTHUMM3ALMI0 €€ TruieprnapameTpoB (Hampumep,
KOJIMYECTBO CJIOEB, KOJIMYECTBO HEHPOHOB B KaXKJIOM CJI0€, CKOpPOCTh 00yueHwus ). Vcmonb3yiite
METO/]] epedopa WK CIy4alHOro moucKa Ui ONpeAesieHUs] HauTy4dIllIuX 3Ha4YeHUH U CpaBHUTE
pe3yNbTaThl ¢ IEpPBOHAYATBLHOM MOJIeNbI0. [loAroToBhTE OTYET C rpadMKaMu 1 aHAIU30M BIUSHUS
M3MEHEHUs THIepIapaMeTpoB Ha MPOU3BOAUTEIHLHOCTD CETH.

JomamHee 3aganue mo teMe «HelipoHHBIE ceTH /151 32124 ¢ H300pPasKeHHUAMM»

3ananme 1. PeamusyiiTe mpocTyio cBepTouHyr HeWpoHHylo cetb (CNN) mnsa
knaccupukanun nzo0paxennii u3 Habopa nanHbix CIFAR-10. OnumuTe apXUTEKTypy CETH U
npoBenute oOyuenue. [Ipoananusupyiite pe3ynpTaThl, BKIKOYas TOYHOCTh MOJIEIN Ha TECTOBOM
Habope JaHHBIX.

3ananme 2. Mccnenyiite pa3inyHble METO/bI IPEABApUTENbHON 00pabOTKU N300paskeHui
(HampuMep, H3MEHEHHe pa3Mepa, HOpMaJHM3alMs, ayrMeHTaluus) M MX BIMSHHE Ha
MIPOU3BOIUTENILHOCTh HelpoHHOU ceTu. Co3aliTe HEOOIbIION MPOEKT, B KOTOPOM BBl CPAaBHUTE
pe3ynbTaThl Ki1accu (UKl N300paXeHHH 10 U ocie MPUMEHEHUS 3THX METO/I0B.

3aganue 3. PeanusyiiTe mpoCTyi0 MOJENb JUIsl CETMEHTAlMU H300pa)kKeHWi, Harpumep,
ucnonbszyss U-Net. Boibepure HabOp naHHBIX (Hampumep, HAOOp NaHHBIX Ji CErMEHTalUu
JIOPO’KHBIX 3HAKOB) M 00yuuTe MoJiesb. OLIEHUTE KaYeCTBO CETMEHTAIMH U IIPEJICTaBbTE MPUMEPHI
pE3yJIBTaTOB.

3ananue Ha O0HycHBbIe 0ajubl: Vcnonb3ys npeaodydeHnyto Moens (Hapumep, VGG16,
ResNet win Inception), agantupyiite e€ s pemeHus 3ajaun Kiaccu(ukauy HOBoro Habopa
n3o0pakeHui  (Hampumep, Kiaccuukanusg METUIMHCKUX —u300paxenuit). IIpoBeante
n000ydeHre MOJIeH Ha BallleM Habope JaHHBIX, ONITHUMU3HPYHUTE TUIlepHapaMeTpbl U CpaBHUTE
pe3ynbTaThl ¢ Hyns oOydeHHOH Mopenbio. IloaroroBpTe oTUeT € rpadukamu, aHAIU30M
MIPOU3BOIUTENILHOCTH U BBIBOJAMH O IPUMEHUMOCTH Nepeayu 00yyeHus B JaHHOM 3a1aye.

Jdomamnee 3ananue no teme «HelipoHHbIe ceTH 1JM 32124 € TEKCTOM»

3ananme 1. Peanusyiite Moaens U1st Kjaccu(UKaul TEKCTOB, UCIOJb3Yysl HEHPOHHYIO CETh
(manpumep, LSTM nnu GRU) na HaOope nanHbIX, TakoM Kak IMDB i1 ananu3a TOHaJIBHOCTH.
OnumuTe apXUTEKTypy Balled MOJAETH, NMPOBEAUTEe OOydYeHHEe M OLEHUTEe €€ TOYHOCTh Ha
TECTOBOM Habope.

3ananmue 2. VccnenyiiTe METOIbI BEKTOPU3AIMK TeKCTa, Takue kak Bag of Words, TF-IDF
1 Word Embeddings (manpumep, Word2Vec nmu GloVe). Peanusyiite mpocTyto Moens, KotTopast
UCIOJIB3YET OAMH U3 3TUX METO/0B I KJIacCU(HUKALIUU TEKCTOB, U CPABHUTE PE3YIbTATHI.
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3apanue 3. Co3gaiiTe NpOCTYI0 MOAENb JUIsl TEHEPALMM TEKCTA, UCTOJIb3Ysl PEKYPPEHTHBIE
Heliponnsie cetu (RNN). Beibepute HEOOMBINION TEKCTOBBIN KOPITYC (HApUMep, MPOU3BEICHNE
JTUTEPATyphl) U 00yYUTE MOEIb Ha ero ocHOBe. CTeHEepHPYIHTE TEKCT U OLIEHUTE €r0 KaueCTBO.

3ananne Ha OoOHycHble Oasuibl: PeanmusyiiTe Mojaenb Ha OCHOBE apXUTEKTYpPbI
tparcopmepoB (Hanpumep, BERT unu GPT) mst pemenus 3agaun, Takod Kak KiIacCHPUKAIUS
TEKCTOB WJIM OTBET Ha BONPOCHL. Mcronb3yiTe npe1o0y4eHHyI0 MOIeIb U IPOBEIUTE J000YyUeHHE
Ha BameM HabOope AaHHbIX. OIEHUTE NPOU3BOAUTENBLHOCTh MOJIEIM W CpaBHUTE €€ C
KJIacCHYeCcKuMH noaxoaamu (Hanpumep, LSTM). [loarotoBsTe oTUeT ¢ rpadukamMu, aHAIHM30M
pEe3yJIbTaTOB U BBIBOJAMU O MPEUMYILIECTBAX U HEIOCTaTKaX MCIOJIb30BaHUS TpaHCHOPMEPOB B
JAHHOH 3ajade.

I[OMaIIIHee 3aJaHUue 110 TEME «Fel—[epaTl/lBHbIe MOJ€C/IN U 3a1a4YM CO 3BYKOM>

3ananme 1. Peanu3yiite Bapuanuonuyto aBrosHkojep (VAE) nis reHepauuu 3BYyKOBBIX
curHasioB. BeiOepure HabOp AAaHHBIX, HalpuUMep, 3BYKH NPHUPOJAbI WM MYy3bIKaJbHbIE HOTHI.
OOyuute MoOJelb U CreHepUpyWTe HOBBIE 3BYKOBble 00pasubl. OLEHUTE KadyecTBO
Cr€HEPUPOBAHHBIX 3BYKOB.

3aganue 2. V3yunte METOABI NMpEABAPUTEIHHONH 00pabOTKM aynuodaisioB, Takue Kak
npeoOpa3zoBanne Dypne u Men-yactoTHoe KerncTpanbHoe npeacrasienne (MFCC). Peanusyiite
OPOCTYI0 HEWPOHHYIO CeTh [UId KiaccH(UKAaUWU 3BYKOB (HAampuMmep, pacro3HaBaHHE
MY3bIKaJIbHBIX HHCTPYMEHTOB) U IIPOAHAIU3UPYITE BIMSIHUE PA3IMUHBIX METOJ0B 00pabOTKH Ha
TOYHOCTh MOJEJIH.

3aganue 3. Coznaiite Monenb pekyppeHTHO# HeiiponHoi cetu (RNN) mist reneparuu
MY3bIKaIbHBIX TocnenoBaTenbHocTe. Mcenonpsyiite MIDI-¢aiiel B kauecTBe oOyvaromiero
Habopa 1aHHbIX. O0yYNTE MOJIENb U CTEHEPUPYUTE HOBYIO MY3bIKAJIbHYIO KOMITO3ULIMIO. OlIeHHUTE
€€ Ka4eCTBO U OPUTMHAIBbHOCTb.

3aganue Ha OoHycHbIe Oanbl: PeanusyiiTe reHepaTUBHO-cOCTsI3aTeNbHYIO ceTh (GAN)
JUTSL TEHEPAIH 3BYKOBBIX CHUTHAJIOB (HAIpUMEpP, CHHTE3 PEUYH WM MY3bIKAIBHBIX (DparMeHToB).
Hcnonp3yiiTe HAOOp MAHHBIX, COJEpXKaIIUi ayauodaibl, ¥ MPOBEAUTE OOYUYEHHE MOJICIH.
OrieHHTEe Ka4eCTBO CreHEPUPOBAHHBIX 3BYKOB C IMOMOIIBI0 METPHK, Takux Kak Inception Score
win FID. IloxroroBbre oT4er ¢ Trpadukamu, aHAIU30M pe3yIbTaTOB M BBIBOJAMH O
npuMeHuMocTd GAN Ju1s 3a71a4 TeHepay 3ByKa.

IIpuMepHbIE 3a]aHHUA 110 TECTaM
Tect no Teme «BBeeHue B HEHIPOHHBbIE CETH»

Bonpoc 1. Yto Takoe HeilpoHHas ceTh?

A) ANTropuTM JI1s1 COPTUPOBKHU JAHHBIX

B) A3bIk mporpaMmupoBaHust

C) Cnoco0 xpaHeHust “HGpoOpMaLu

D) Mozenb, UMHTHpYIOLIast pabOTy YeIOBEYECKOro Mo3ra it 00pabOTKU TaHHBIX
OtBer: D

Bonpoc 2. Kakoii U3 ciaeayronmx KOMIIOHCHTOB SIBJISETCS OCHOBHBIM DJIEMEHTOM HEWPOHHOM
cetu?

A) Cron

B) 'paduxu

C) Maccussl
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D) ®ynkiuun
Oteet: A

Bonpoc 3. Kak HazpiBaeTcss (pyHKIUS, UCIONb3yeMas JJIsl aKTUBAIlMM HEWPOHOB B HEHPOHHOMH
cetu?

A) OyHKIIUA TOTEPh

B) ®yHKkums akTHBauu

C) OyHKUIMS ONTUMH3ALUN

D) ®yHkus perpeccuu

Otger: B

Bonpoc 4. Kakoii u3 cieayromux alropuTMOB HCII0JIb3YyeTCsl 11 00yueHUsl HEHPOHHBIX ceTen?
A) I'pagueHTHBIN CITyCcK

B) lunamuueckoe nporpaMMHpOBaHUE

C) Meron HaMMEHBIINX KBaJIPaTOB

D) Anroputm K-neiipeiictos

OtBet: A

Bonpoc 5. Kakoe u3 cienyromux yTBepaeHui o nepeodyuenuu (overfitting) sBisercs BEpHbIM?
A) Mojienb XOpoIo 00001aeT JaHHbIC

B) Moenb CIMIIKOM CII0XHA U TTOACTPAuBACTCS MO IIYM B JAHHBIX

C) Mogeinb HE TOCTUTAET BHICOKOMH TOUHOCTH

D) [lepeoOyueHnue He sIBIISETCS MPOOIEMO 111 HEUPOHHBIX CETEH

Otger: B

Tect mo Teme «HelipoHHbIe ceTH IS 32124 € H300PaKEHUAMM»

Bonpoc 1. Kako#i Tin HeHpOHHON CETH Yallle BCEro UCIIOIb3YeTCs sl 00pabOTKU N300paKeHnit?
A) IlonHocBsA3HAas HEHPOHHAs CETh

B) PexyppenTHas HelipoHHast ceTh

C) Ceeprounas HeiiponHas ceTb (CNN)

D) I'eneparuBHo-coctsizarenbHas cetb (GAN)

OtBer: C

Bonpoc 2. Kakoii u3 creayroomux CJIO0eB SBISETCS OCHOBHBIM KOMIIOHEHTOM CBEPTOYHOM
HEWpOHHOM ceTu?

A) Crolt akTUBaIuu

B) Croii cBepTku

C) ITonHOCBSA3HBIN CIIOM

D) Cnoit HOpManu3anuu

OtBet: B

Bonpoc 3. Kakoii MeToa 00bIYHO UCTIONB3YETCS AJIi YMEHBIICHUS Pa3MEPHOCTH U300pakeHul B
CNN?

A) CepTtka

B) [Mynuar (moabop)

C) Perpeccus

D) Hopmanuzanus

OtBer: B

Bonpoc 4. Kak Ha3pIBaeTcs mMpoIecc, MPU KOTOPOM HEHPOHHAsS CETh 00y4aeTcs Ha pa3MEeUeHHBIX
JAHHBIX JJIS KJIacCU(DUKAITNN N300paKeHHI?
A) HenamzopHoe oOyueHue
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B) OGydenue ¢ yuntenem

C) Obyuenue 6e3 yuutens

D) O6yuenue ¢ moKperuieHueM
Otger: B

Bonpoc 5. Kakoii U3 cieaylomux METOAOB MOXXET MOMOYb INPEIOTBPATHTh MepeodydeHue B
HEHPOHHBIX CETAX VI 3ajjay ¢ H300pakeHUsIMU?

A) VBennuenue pazMepa 00yJaromniero Habopa JTaHHbIX

B) YBenuuenue uncia cjaoeB B CETH

C) YMeHbIlIeHHE YKCIIa SII0X 00yUeHUS
D) VBenuuenue cKkopocTu 00ydeHust
Otget: A

3anaHus AJ1s1 MPOMEKYTOYHOM ATTECTAIMM MO JUCHUILIHHE (MOAYJII0)

TCHCPATUBHBIM MOJCIIAM.

Ne 3ananue OTtBer Komneren
n/n 11970
1 | Vkaxkute MeTon oucka HHPOPMALIUH IS aHAIH3a JlutepatypHsiii 0630p / YK-1
HEHPOHHBIX ceTeH. literature review, 0030p
JUTEPATYPBI
2 | YkaxuTe crnoco0d CHHTE3a JAHHBIX M3 UCTOYHHMKOB Kpocc-Banumarnms / Cross- YK-1
JUIsl OLCHKH 00y4YeHHs] HEHPOHHBIX CeTeH. validation, mepexp&crHas
pOBEpKa
3 | VkaxkuTe MHCTPYMEHT Ui OOpaOOTKH JAaHHBIX B TensorFlow / tensorflow, YK-1
3¢ dexTHBHOM 00y4YeHNH HEHPOHHBIX CETEH. TeH30pdIIoy
4 | YkaxuTe TEXHOJNIOTHIO ISl cTpykTypupoBanus |  Jupyter Notebook / jupyter VK-1
3a]a4 B BBEJICHUH B HEHPOHHBIE CETH. notebook, HoyTOyx jupyter
5 | YKaxuTe TeHICHUUIO PhIHKA HH()OPMALIMOHHBIX Artomaru3anust / automation, OIIK-2
CHCTEM B CBEPTOYHBIX HEHPOHHBIX CETSIX. ABTOMaTHU3UPOBAHHBIC MOJCIN
6 YKaXuTe METOJI aHAIM3a PhIHOYHBIX MMOTPEOHOCTEH SWOT / swot-ananus, swot OIIK-2
Ut orieHKH apxuTekTyp CNN.
7 | YKaXuTe CTpaTeruio BHEAPEHHUs HA OCHOBE aHAJIM3a Agile / agile, rubkas OIIK-2
peiaka MKT B Buzyanuzanuu HelipoceTeit. METOAOI0THsA
8 | YkaxkuTe MHCTPYMEHT MJisi BHEIAPEHHsS CTpaTeruit Kanban / kanban, kan6ax OIIK-2
yIIpaBJICHUS On3HECOM B 3agagax c
M300paKCHUSIMH.
9 VKaxuTe MaTeMaTHYECKHH METOH I aHaan3a PCA / pca, MeTOI TJIaBHBIX T1IK-2
JaHHBIX B PEKYPPEHTHBIX HEUPOCETSAX. KOMITOHEHT
10 | Ykaxure WHCTPYMEHT ISl  CHCTEMAaTH3aIiH NumPy / numpy, Hammait [K-2
JIAHHBIX B 33J]a4aX C TEKCTaMHU.
11 | Ykaxure ONBIT NPUMEHEHHS MaTeMaTUIECKOTO Perpeccuonnblit ananus / [K-2
anmapara B [IPOEKTax 1o Tpanc(hopMepam. regression analysis, perpeccust
12 | Vkaxure HMHCTPYMEHT aHanmu3a wuHpopmanuu B | PyTorch/ pytorch, naiitopu [K-2
HCCIIEIOBAHUSAX S3BIKOBBIX MOJICIIEH.
13 | Ykaxure  crangapt  oQoOpMIIEHUS ~ HAYYHO- IEEE / ieee, aiiTpumi-u [K-3
TEXHUYECKUX OTYETOB 10 prompt engineering.
14 | Yxaxwure criocod cTpyKTypupoBanust pe3ynbraToB B | Mind map / mind map, kapra IK-3
MPE3EeHTalUAX 110 3a/1a4aM CO 3BYKOM. yma
15 | Vkaxutre ONBIT TOATOTOBKH IyOJNUKAIUH 10 ArXiv / arxiv, apkcuB TIK-3
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16 | YkaxuTe NPHHLIUI YIPaBICHUS MPOCKTaMU B Scrum / scrum, ckpam K-8
3ajadax ¢ M300paKEHUSIMU.

17 | Ykaxure CTaHIApT IS OpPraHHU3alHMUd IIPOCKTHOH PMBOK / pmbok, mm60x I1K-8
JeATEIILHOCTH B 3a/la4aX ¢ TEKCTOM.

18 | VkaxuTe OMBIT IUTAHUPOBAHUS 33/1a4 B IPOCKTAX I10 Gantt chart / gantt chart, K-8
reHEepaTUBHBIM MOJICIISIM. AnarpaMma ranra

19 | Vkaxure UHCTPYMEHT KOOPIMHAIIUU B MPOEKTHOM Trello / trello, Tpemmo I1K-8

pabote mo DL.
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