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1. OFBEM JJUCIIATUTHHBI
Bceero: 3 3aueTHbix €AMHUL TpynoeMKocTH (108 akagemuyeckiix 4acoB)

Ounasn dopma obyuenus

h B Ha Bcro Cemecr
B 6 6
1 yueOHOH Pal0TEI AHCHHH-’IHHY H—‘q

AYAMTODHBIE 3aHATHS (KOHTAKTHax pabora c

npenojaBsaresiemM), BCero yacor 48 48
B TOM YHcC/Ie;

Jlekuuu 16 16
JlabopaTopuble paBoThr 32 32

AYUTODHBIE 3aHSATHA B HHTePaKTHBHOMH (opme, yacop - -
Camocrosrenbnas paGora, Beero wacos

B TOM 4HC/Ie; il ’ &
IMoaroroska k 9K3aMeHy 27 27
YTHE BU/bI CAMOCTOSATE/ILHON PaGoTh 15 15
KoHTponeHas paGora 18 18 "
Bup npomexyrounoii arTecTanUu JK3amMeH 3K3amen |
O6mas TpyaoemkocTs AHCLHII/IHHBI H TPY/[0eMKOCTb 10
}gmecmam, 4acos — ’ 1 ‘(

2. MECTO JUCIINIUTHHGI B CTPYKTYPE OFPA30BATE/ILHOI
ITPOrPAMMBI

Jucuuniuna «HeiipokoMmbioTepHBIE  CHCTEMBI» OTHOCHTC K YaCTH,
(opmMHpyemo#i yuacTHHKaMu o6pa3oBaTe/LHbIX TexHonoru#, 610k B1, moayms
«OCHOBEBI TEODHI CHCTEM M HCKYCCTBEHHOIO HHTeJIIEKTa».

WzyyeHne muciuruiHbD Gasupyercas Ha pesynbraTax  oOyueHus,
COPMHPOBAHHBIX TIPH M3yUeHHU C/IeAYFOLIMX AUCLIUTLIVH;

- MaremaTtuueckuii aHa/ms.

- Aurebpa u reomeTpus.

- BobuncinTensHas Maremaruka.

- MeTozpI M aNrOPUTMEL aHaTH3a JAHHBIX.

- OcHOBEI NporpaMmupoBaHus.

- OCHOBBI HCKYCCTBEHHOT'O HHTe/LIEKTA,

Pesynerathl 06yuenuss 1o AUCLIUIUIVHE HeOOXOZMMBI [/l u3yueHms
macumrigH: - «[lpukmagHele  3agaun MarmmHHOrO oOyuenus», «Merogpl
Pacrio3sHaBaHUsA W MAEHTHQUKALMH O6BLEKTOB» M  BbIMO/IHEHHS BBIITYCKHOI
KBa/IM()MKAIHOHHOM paboTEL.



3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHUS

[enbto ocBoeHus AUCLHIUTHEL «HelpokoMIbroTepHsIe crcTeMby SABJIAETCS
(opmMupoBaHUe TEOPETHYECKUX  3HAHMH W NpaKTHYeCKux HaBbIKOB
TIPOEKTHPOBAHHE MHTE/IIEKTyaIbHEIX TIPOTPaMMHEIX CHCTEM.

3ajauaMi  JMCUMIUTMHBI  SB/ISFOTCY M3yUeHNE OCHOBHBIX apXMTEKTYp
HCKYCCTBEHHBIX HEHDOHHBIX ceTell | METOZ0B UxX 06yueHwUsI.

Komnereniuu, popmupyemere PE3y/IbTaTe OCBOEHHMS UCLIMIIIMHEI:

- CII0COGHOCTH  OCYIeCTBIATS TIONCK, KDHUTUYECKHH aHalu3 W CHHTe3
MH(OPMALMH, PUMEHSTE CHCTEMHDIH TIOAXO0A 47151 PelIeHHs! I0CTaB/IeHHBIX 333y
(YK-1);

- CrIocoGHOCTH OmpejiensTh KPYT' 3ajja4 B paMKax MOCTaB/IeHHOH wuemd u
BbIGMPATh ONTUMAIBHBIE CMIOCOGHI Hx PELIEHHS, UCXOAS U3 JefiCTBYIOLHX HOpM,
HMEIOLUXCS PeCYPCOB M OrpaHHYeHHiA (YK-2);

- CIOCOOHOCTB  NpUMeHsTHL CHUCTeMHBI  Tmofxog, COBpEeMEHHBIE
MaTeMaTHYeCKHe MeTOABl M  TEeXHOJIOTHU AT (opManMsaLMy  peruenwii
NpUKNaaHbIX 3anay (T1K-1);

- CrHocoGHOCTh paspabaTeiBaTh U TIPOBOZIUTE  YCTAHOBKY, HACTpOiiKy,
ONTHMU3AUMIO  QYHKLIMOHUPOBAHUS CeTeBOro M NIPHK/IAAHOTO  MPOTrPaMMHOr0
obecrievenus (T1K-5).

IInanupyemsie pesymbrare: o6yuenust o gucLuUHHe
«He#poxommeoTeprbie CHCTEMBD», MHHAWKATODBI J0CTHEHHs KoMmreTeHuui YK-
1, YK-2, [IK-1, TIK-5, TIepeUeHb OLIEHOYHEIX CPe/ICTB

Ne Kog unamkaropa Hanmenosanue Kog I[Tnannpyemsie HaPlME‘HDBaHHE—’
/n JAOCTHXEHHS MH/WKaTOpa I/IaHUPYeMoro Ppe3y/bTaTel OLIEHOYHBIX
KOMIIeTEeHLH ZOCTHKEeHHst pesynbTara 006yueHus CpeACTB
KOMITETEHLIMH obyueHus
1 WI-1YK-1 3HaTh: OCHOBHEIe 3 (MO-1YK-1) 3HaeT: OCHOBHbIE Bonpoce! ans
ApXUTeKTYpEI apXUTEKTYphI C/lauy 3aueta
HCKYCCTBEHHEIX HCKYCCTBEHHBIX
HeHWpOHHbBIX ceTeii HeHPOHHBIX ceTei
2 HO-2YK-1 Ymets: nopbupats Y (MAO-2YK-1) 3uaet: moabupats Bonpocsr ans
APXMTEKTypy apXUTEKTYpy Cllaud 3ayeta
HeHPOHHOI ceTH Tog HelipOHHOH ceTH
pelaemyro 3agaqy TI0/] pelaemMyIo
3agaqy
3 WO-3YK-1 Bnagets: B (M-3YK-1) Bnageer: Bonpocs! s
[IPOTPaMMHBIMA TIPOrPaMMHBIMH C/laYd 33aveTa
Cpe/ICTBaMH Cpe/CTBAMHU
peanuzanuu peanu3sanuu
HCKYCCTBEHHEIX HCKYCCTBEHHBIX
HeHpOHHBIX ceTei HeHpOHHBIX ceTeii
4 WI-1I1K-1 3HaTh: alrOpHUTMBI 3 (MO-1YK-1) 3HaeT: aNropUTMEI Bonpocs! ans
obyuenust obyuenus Claud 3avera
HCKYCCTBEHHBIX HCKYCCTBEHHBIX
HeHpPOHHLIX ceTeft HeHPOHHBIX ceTeii
5 WO-2TTK-1 YMeThb: NPUMEHSATh Y (MO-2YK-1) | Ywmeer: npumensTs Bonpocsr gns
L /ITOPUTMBI 06yueHwHs AITOPUTMBI cAa4u 3aveta
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HCKYCCTBEHHBIX obyueHus
HeHpOHHLIX ceTeid HCKYCCTBEHHBIX
HEeHPOHHEIX ceTeii
6 WIO-3I1K-1 Bragets: B (MO-3YK-1) Bnageer: Bonpocer ans
TIPOrPaMMHBLIMH TIPOrpaMMHLIMH C/layM 3aveta
CpeAicTBamMu 06yuenns Cpe/CTBaMH
HCKYCCTBEHHBIX obyuenus
HeHpPOHHBIX ceTel HCKYCCTBEHHBIX
HeHPOHHBIX ceTei
7 HUI-1YK-2 3HaTh: Kpyr 3azay, 3 (U[1-YK-2) 3HaeT: Kpyr 3azauy, Bonpoce st
PeLIaeMbIX 3afjaHHO peLIaeMeIxX Chauy 3auera
HCKyCCTBEHHO} 3a/IaHHOM
HeHPOHHOIA ceThio HCKYCCTBEHHOM
HeMpPOHHOH CceThio
8 WA-2YK-2 YMets: Y (M[12-YK-2) YMeer: Bortpocs! st
OCYIL{ECTB/IATh TIOMCK OCYILLeCTB/IAT C/la4un 3aveta
apxutekryp MHC o g TIOMCK apXHTeKTyp
3ajjayy VHC no g 3agauy
9 W-3YK-2 Bnaners: B(M3-YK-2) Bnapgeer: Bonpocst g
CPeJCTBaMU MOMCKa CPeACTBaMH MOKCKa C/lauM 3aveta
WHbOpMaiu 110 MHC HH(OpMaIuu 1o
HHC
10 WO-1IIK-5 3HaTh: croco6pl 3 (M I-1I1K-5) 3HaeT: crnocobs Bonpocs g
NIPOEKTHPOBaHHS TIPOEKTHPOBaHUs Cllayu 3aveta
MHTe/IeKTYaIbHOro HHTEJIIEKTYa/IbHOT
1o oI10
11 WA-2TK-5 YMeTs: Y (UI-2I1K-5) Ymeer: Bonpocer g
Pea/Ii30BbIBATE peanu3oBLIBATE C/layd 3ageTa
HHTeJUIeKTyabHoe 10 HHTE/UIeKTya/IbHOe
110
12 WO-2T1K-5 Bnagets: cpencramu B (M-3TIK-5) Bnageer: Bonpocsr st
peanusaruu Cpe/CTBamMu C/auM 3adeta
MHTE/UIEKTYa/IbHOrO peanu3anuu
I10 WHTEJUIEKTYa/IbHOT
L 0I10

4. COAEPXXAHUE JUCIIATLTHHBI

4.1. YuebHo-memamuueckuii naau

Ounag dopma o6yuenns

KonuyecrBo yacos
KOHTaKTHOH pa6oThI ¢
Ne HaumenoBaHnue pasgena npernojaBare/ieMm
1 - IIpakTHYeckne
e paboTkl
OcHoBHbIe APXHUTEKTYDbI HCKYCCTBEHHBIX ol 16
1 HENPOHHHIX ceTeilt
Py0exHbIH KOHTpOIB Nel 2
HoBble apxuTeKTypBI HCKYCCTBEHHBIX HeHPOHHBIX 4 12
2 CeTeld M UX NPUMeHeHue
Py6exHbIii KOHTpPOIB No2 2
Bcero: 16 32




4.2. Codepoicanue neKyuoHHbIx 3auamuil

YacoB KOHTaKTHOIH
paboTe! ¢

Haumenosauue u copepixanne JIeKLHH
TipenoJaBsarenem

Paspen 1. OcHOBHEIe apxuTeKTypLI HCKYCCTBEHHbIX HeHPOHHBIX ceTei

Jlexknus 1. Beegenvie B HCKYCCTBEHHBIE HEHPOHHbBIE CeTH

OcobenHocTH  cTpoeHus u paboTel  YesnoBeveckoro mosra, Ycnexu
HUCKYCCTBEHHBIX HEHDOHHBIX CeTei. O6yuenne wmogeseit. DyHKLMH
ommnboK, perynspusars. I'pag Berumcenuii, Huddepenyuporanue Ha
rpage. Metog obparHoro PacnpocTpaHeHus OLIMOKH,

Jlekuus 2. Mogens Helipoa. IlepcenTpon. MHOroC/I0M b NePCeNTpPOH.

Ucropus noserenus MoJenielf HCKYCCTBEHHOro HeHpoHa. IlepcenTpoH.
Wpen Xeb6a. Coppemennsie TIEpCENTpOHEL.  DYHKLUMK  aKTUBaI|H.
Obyuenne TIepCenTpoHoB.  MHOrocnoiHbIi nepcenTpoH.  Merog
06paTHOro pacnpocTpaxeHus #7151 MHOTOC/IONHBIX [IepCeNTPOHOS,

Jlexuus 3. Bopr6a ¢ nepeobyyeHHeM HCKYCCTBEHHBIX HeHpOHHLIX ceTeit

[Ipobnema  Hu3Koi obobmarowmeli  croco6HoCTH. Knaccudukarus
MeTozioB  Gope6el C  mepeoGyuenuem. Hopmammsaims — pganmbix.
WnMnpanusauma Becos. Perynspusaims B HeifpoHHBIX ceTsix. Merton
PaHHeil  ocTaHOBKH. Dropout. HopMammsauus no  muHu-GaTuam.
CoBpemeHHbIE METOZBI ONTHMU3ALIHL.

Jlekuus 4. CBepTouHble HeHpOHHBIE CeTH. ABTOKOZUPOBILMKH.

VicTOpusi  BO3HMKHOBEHHS — CBepTOUHbIX HeHDOHHBIX  CeTeH: 30HbI
3PUTe/IbHOM KOpbL THIIBI JaHHBIX [J1st CBEPTOYHLIX HEHPOHHBIX CeTeH.
Wpsa ceepTok. Oneparus cBepTkH. CBoiicTBa cBepTOK. CBepTOUHBIH C/I0fi,
HenuueliHocTs B cBepTouHOM 6ri0Ke. Cybauckpernsauus. OByuenue
cBeprouHoro  Gnoka. Ceeprka 1x1.  3agaua KnaccupuKamuu
u3o6paxenuit. LeNet-5.

CoBpeMeHHbIE CBEPTOYHEIE apxuTekTypel: AlexNet, VGG, Inception,
ResNet.

Wnes aBTokoaMpOBIIKKOB. ObImast ApXHTEKTypa aBTOKOAHDOBLIUKOB.
[TymonopaBsroymii aBTOKO/IMPOBIIHK.

Jlekuus 5. PeKyppeHTHbIe HeHpOHHbIE CeTH




Hocnenosarensroctn kak Tun AdHHBIX JIs PEKyPPEeHTHbIX HeHpOHHbIX

cereli. IIpuMepbl  moc/IegOBATEBHOCTE. 3anauu, cBf3aHHBIe C

obpabotkoii TIOC/Ie[OBATEILHOCTEH. ApXHUTeKTypak! RNN, .
Pa3sopauusanue cery. Simple RNN u ero obyuenue. [AByHanpasnenHbie

RNN. LSTM, GRU. Mopudukarmm LSTM: reiir BDEMEeHH.

Paspen 2. Hosble apxurekTyper HCKYCCTBeHHBIX HeHPOHHBIX CeTeii H
HX PHMeHeHHe

Jlexuyusa 6. ADXHTEKTYDbl HEHPOHHBIX  ceTeii A 06paboTku
eCTeCTBEHHOTO A3bIKa

O630p 3agau NLP., Tum 3agay  NLP. HWuctpyments: NLP.
IIpepobpaborka Tekcra: TOKEHU3ALHsl, HODMAa/NM3aUys, VIaJeHHe CJoB.
Bbigenenve npusnakos. One-hot encoding. Bag of words. TF-IDF.,
Konnokarus. PMI. KoHntekcTHble smbenaunuru.  Word2Vec. GloVe.
FastText. 13bikoBe1e mogo6us, Kparkwuit 0630p TpaHchopMepoB.

Jlekuus 7. opoxaatommye u cocrasarensusie MoJesn.

Ormcanue NOPOXKAAIOWMKH  MOZesed. TakcoHOMus MOPOXXJAMOLIHX
Mozeneid. WaveNet. KasyasbHsie CBepTKH. PixelRNN, PixelCNN, Draw.
Hopoxparomme cocrszarensupie Moziesn. I'eneparop. JuckpumuHarop. “
@opmMamusanus GAN, ADXHUTEKTYpbI, OCHOBaHHEIe Ha GAN: DCGAN,
SRGAN, ycnosubii GAN, InfoGAN, StackGAN. CocrasaTenbHbIii
aBTOKOAMPOBILKK. Y C/0BHLIH AAE, i

Hroro: 16

I

4.3. JlabopamopHbte pabompi

Homep HtRisonamme Halmeﬂonanueﬁnaﬁopampumx I;ole):::;zs
pasjesna, RN pabor pllac 5
TeMblI i
1 JlabopamopHas pa6oma Nel.
Perienne 3anaun kiaccumkanum um 4
PerpeccHH MHOTOC/IOHHBIM MEPLIECTPOHOM
Ha Tab/IMYHBIX JAHHBIX
JlabopamopHas pa6oma Ne2.
Knaccudukarms uzobpaskenuit 6
CBEPTOUHBIMH HEHDOHHEIMH CEeTAMH
JlabopamopHas paboma Ne3. 6
[TporHosupoBaHHe BpeMeHHBIX psigoB
L PEKYPPEHTHLIMHU HeMPOHHBIMH CETAMH




OcHoBHbIe

apXUTeKTyphbI

HCKYCCTBEHHEIX Py6esxublii koHTpos Nel 2
HEeNPOHHBIX ceTeif

JlabopamopHas paGoma Ned.

- Knaccugukarms tekcros ' 6
OBkIE /labopamopnas pa6oma Nes. 5
2 4pPXHTEKTYPLI I"eHepariuis u306paskenmuii
HCKYCCTBEHHBIX
HeHPOHHEIX ceTeli .
H HX TIpHMeHeHHe PyGexublit KouTpos No 2 I 2
Bceero: | 32
4.4 Konmponwhasa pa6oma
OCHOBH&}I LleJib BBITIOJIHEHHUS KOHTpOJ’IBHOﬁ p«’:160TbI — O3HaKOMJ/IeHHe C

COBPEMEHHBIMH apXHUTEKTYpaMu HCKYCCTBEHHBIX HEHDOHHEIX CeTel.
KonrponbHas pa6ora TIpeAronaraeT HamMcaHue TIOATOTOBKY [OK/Iaja Ha
TEMY COBPEMEHHBIX apXHTEKTypa VHC, YTBEPXXIEHHYIO IpeTIo/jaBaTe/ieM.

5. METOJMYECKME YKA3AHUS I OBYYAIOIIMXCH
ITO OCBOEHMUIO AUCITATILTUHBI

Bo Bpems nekimii mo AHCLHIIMH  0Byyarommmest PeKOMeHJyeTcs
KOHCMEKTHPOBATL TeOPeTHUECKHMIA MaTepHas, OoTMedas BaXHble MOMEHTbI, Ha
KOTOpLIE 3a0CTPUI  BHHUMaHMe TperojaBare/b, yuacTBOBaTh B Ompocax u
AUCKyccusax. Ilepen nekimii HEOOXOIMMO  TIOBTOPHTS BBIJJAHHBIM Marepuar,
3a()MKCHPOBATh HEMOHATHbIE MOMEHTEIL, 4TOGBI OOCYAMT: MX Ha 3aHSTHH,
KoHCrekT nekiuii NPEACTAaB/IEH B BHJE MYJ/IBTHUMEUITHBIX Mpe3eHTalui U
BK/IIOYCH B COCTaB METO/AHYECKOr0 KOMIUIEKCA JHCLIATIIHHEL

JlabopatopHbiii npakTHKyM BKmOuaer TPaKTHYeCKHe 3a[aHMsi 110 JABYM
PasielaM  JHCLUIINHEL «OCHOBHBIE apXHTEKTypI HCKYCCTBEHHBIX HeHPOHHBIX
cetei’» U «HoBble dPXUTEKTYPbl HCKyCCTBEHHBIX HEHDOHHBIX ceTeil W mx
NpuMeHeHKe». Bce paboTel paboThl BLIMOMHAIOTCS B COOTBETCTBHE C 3ajlaHHEM,
BBIJJAHHEIM TIPEIo/jaBaTesem,

CaMocrositenbHast pa6ora obyuaromuxcs BKMOuaeT B Ccebs rpopaboTky
MaTepHana JeKUMOHHOIO Kypca AMCIMILIHHBI, TIOATOTOBKY M  BBITIO/IHEHHE
TPAKTHYECKHX PaGOThI, BBINIONHEHHe KOHTPOJILHOM PaboTbL, a TakKe IOATOTOBKY K
PyGexxHoMy KoHTpoMmO (111 ouHOi (opme!r 00yuerus) u k 9K3aMeHy (A1 O4HOI
(opmbr) 1 3aueTy (4151 3a04HO (opmer).

Alnst Tekyljero KoHTpons ycresaemocTu O0yuYeHHst I OYHOMA (opMer
00yueHHs: HCroNB3yeTCs GanmbHO-peiiTuHTOBas cHcTema KOHTPOJI1 U OL|eHKH
aKaJleMH4eCKOH aKTHBHOCTH. [[/is TIONy4YEeHHS BBICOKOiR OLIEHKH HaCTOSTe/IbHO
PEKOMEH/yeTCsl  aKTMBHO ~y4acTBOBaTb BO Bpems o6CcyxaeHust MarepHasa



AUCLIMITIMHBI HA JIEKIIMOHHBIX U JIaGDpElTOpHI:IX 3dHATHAX, a TaKKe THlaTe/ILHO

€ro NpopaGaThiBaTh NPH CAMOCTOATE/EHO pa6ore.

Pexkomenjyemblii pexxum CaMoCTOATeILHOMH paboThI

Haumenosanne Pexomentyeman *’
BH/Ia CAMOCTOATE/IbHOM paGoTeI TPYA0EMKOCTB,
aKaj. vac.
CamocronaTensHoe H3yUYeHHe TeMm 3
HCLUILIMHBI pa3jea:
OCH?BHL!E dPXUTEKTYPbI HCKYCCTBEHHBIX HeHpOHHbIX 2
ceTer
HOBI:IE dPXMTEKTYPbI HCKYCCTBEHHBIX HeHpPOHHbIX 1
CeTerl U Ux IIpUMEHEeHHe
IToaroroska x nMabopaTopHbIM paGoram 10 7
IToproToBka K py6exxubIM KOHTPOJ/IAM 2 W
110 1 yacy Ha Kaxkzipi py6er)
IToAroToBKa K KOHTPOALHOI pabore 18 ]
IMogroroBka k IK3aMeHy 27 ;l
Bcero: 60

6. ©OHJ| OIIEHOYHBIX CPE/ICTB
AL ATTECTAIIMY IO IMCLATUIAHE

6.1. Tlepeuens oneHouHBIX cpejcTB

1. BanneHo-peiftuHroBas crcrema KOHTPOJIA M OLIEHKH aKaJeMHUYecKoil

aKTUBHOCTH 0Oyyarommxcsi B KI'Y (as1st ouHoi ¢opmbI 06yuenmus).
2. OTyeTs! 06yyarOIMXCs M0 71abopaTOPHBIM 3aHATHAM.

3. BaHk 3ajaHuii Kk pybexxHbM KOHTpOJIsIM Ne 1, No

00yueHus).
4. KonrposeHas paboTa.
6. Bonpock! K 5k3ameny.

2 (ana oyHOH (opMEI



6.2. Cucmema 6aribho
oucyuniutxe

-pelimuHz060ii oyenku pabombi obyualowuxca no

N% Hawumeno
l BaHmMe

Cogepxanue

-

1| Pacnipep
eJleHHe

Pacripeenenne 6amunos,
6 ceme

6astoB
3a
cemecTp
bI 110
BHZIaM
yuebHoi

Bup
yuebHoi
paboTer;

Iocewtenne
JIeKIui

Beinonn
eHHe H | PyGex
3aliHTa HBIA
KOHTDOJT | KOHTpO
BHOM Jb Nel
paboTel

Beinonuenue u
3allUTa Pe3y/ILTaToB
N1abopaTopHEIX paBor

Py6exu
bIH

KOHTPOJI
b Ne2

JK3ame
H

paborel,
CPOKH
caaun
yuebHoi
paboTsl
(dogodn
mesa do
ceedeHus
obyuaio
Wuxcs Ha
nepsom
yuebHoM
3aHAMuUu

)

BannbHas
OLeHKa:

16x8=86

86x5=406 106 66

66

306

2 | Kpurepuii nepecuera 6amios s
TPAAHLIMOHHYIO OLEHKY 10 HTOram
paboTbl B cemecTpe 1 sK3amena

60 1 MeHee 6amos — HEY/|0B/IETBOPHTE/ILHO;
61...73 — ynoBneropuTe/sHo;

74...90 — xopouo;
91...100 - oT/HuHo,
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3 | Kpurepuu gonycka k
TIPOMEXYTOYHOH aTTecTaruy,
BO3MOXHOCTE I10/Ty4YeHHs: H0HyCHbIX
6amtoB

Hna pomycka  k TIPOMEXYTOUHOM  aTTectamm Mo
AUCLHMIVIHHE 3a ceMecTp obyuaromuiics A0/DKeH Habpate o
HTOraM TeKyILero u pybexxHoro KOHTpoJieli He meHee 51 Gasuia.
B ciayuae ecm obyyaroumiics Habpan menee 51 Gamna, To x
ATTECTALMOHHBIM HCIIBITAHUSAM OH He [JoIycKaercs.

Anst monyuenus sksamena Ges TIPOBEJIEHHsT TPOLIEAYDEI
NIPOMeXyTouHOH  arrecrarjiu obyyarouemycs Heo6xoaumo
Habpats B xoze TEKYLIEro 1 pyOexxHEIX KOHTPO/IEH He menee 61
bawia. B stom Cllyuae WTOr GalTbHOM OLieHKH, 110JTy4aemMoi
obyuarowmmces, OMPEAE/IACTCS MO  KOMHYeCTBy 6annos,
HabpaHHBIX UM B XOAi€ TeKyllero 1 pyGexHbIX KOHTpOJIeH, Ipu
9TOM, Ha yYCMOTPEHHe IpenojaBartens, Gamtbuas OLIeHKa
obyuaromerocss Moxer Gbrre TIOBBILIEHA 33 CYET MOJIyueHus
AONOIHUTE/LHBIX 6aIoB 33 aKaJleMHYeCKYIO aKTHBHOCTE.

OBGyuaroumiics, HMEIOLIMI 11DaBO Ha mosyyeHue OLIeHKH
6e3 npopexexus TIPOLIeAIYPEI  MPOMEXXYTOYHOM aTTecTauu,
MOXET MOBBICHTS ee IyTem chauu ATTeCTALMOHHOIO MCIILITAHMSI.
B cnyuae nonyvenus obyuaronpmcess  Ha aTTeCTaLiOHHOM
HenbiTanud 0 6a/10B  MTOr GanbHOlM OLIeHKH 10 JUCLMILIHHE
HE CHIDKAeTCs.

3a  aKajemHueckyro akTuBHOCTL B X0lle  OCBOEHMS
AMCLHIUIMHEIL, y4acTHe B yueGHOH, Hay4HO-HCC/Ie0BaTE b CKOH,
CIIOPTHBHOH, KY/IbTYPHO-TBODUECKOH M oBijecTBenHoi
ACATENIBHOCTH  o0yvaloujemycss MOryT  GpiTh HaYHCIIEHB]
AOIOMHHTeNIbHEIE  Gaibl,  MaKkcumabsHoe KOJINYECTBO
JOTIO/IHUTE/IBHBIX  GajsloB  3a aKaJeMHYeCKYl0 aKTHBHOCTD
cocrasJsier 30.

OcHoBanueM s nonyuenns [OTIOJIHKTE/BHBIX GasuioB
ABJIIOTCS;

- BBIINIO/IHEHMeE [OMO/IHUTEILHBIX 3a4aHuH 110 AMCLIUIIHHE,
AOMO/IHUTENbHEIE Oa/LTel HauKC/ISIOTCS TperiosaBareiem;

- YdacTHe B TeueHHe cemecTpa B yueGHoi, Hay4HO-
HCC/IeJ0BATE/IbCKOH, CIIOPTHBHOM, KyJIbTYDHO-TBOPYECKOH H
obuecTBerHo# fesrensHoCTH KT'Y,

4 | ®opmbl 1 BB yueBHOM paGoTsl
[JIs HeY CIIeBarOIMX
(BoccTaHOBHBLUMXCS Ha Kypce
0Byuenus) obyuaromuxcs JIst
TI0JIyUeHHs HefocTarolux 6a/1108 B
KOHIIe cemMecTpa

B cnydae ecnu TIPOMEXYTOUHOH aTTecTalu (3x3ameny)
HabpaHa cymma menee 51 Gana, obyyaromemMycs HeoGXoAHMO
HabpaTk HezOCTAIOLIEe KOMMYECTBO BA/IOB 3a CueT BBITIOJIHEHHS
AOTIO/HHTE/bHBIX 3a[aHWK, [0 KOHLA mnociegHeit (3auerHoit)
Henemn cemecTpa.

JIMKBHzaLMs aKaLeMUYeCKixX 33/10/DKEHHOCTeH, BO3HMKLINX
U3-33 DasHOCTH B y4eGHbIX IUlaHAX 0PH MEPeBOAE HIIH
BOCCTaHOBJ/IEHHH, MPOBOAUTCS yTeM BBITO/THEHHS]
AONO/IHMTE/IBHBIX  3afanuii, QopMa u  oObem KOTODbIX
Onpe/le/ISeTCsl MperoaBaTeseM.

6.3. IIpoyedypa oyenusaHus be3ynbmamos ocgoeHusa ouCyunuHbI

PyGexxHbie KOHTponM mpoBoasTcs B ¢opme mHcEMeHHOrO TecTHpoBamHus,
9K3aMeH B BHJIe OTBeTa Ha BOMPOCHL.

ITepes npoBeneHrem pybeskHoro KOHTPO/Is1 NperiojiaBare/ib npopabaTeiBaeT
€ 06yyYaroIMHC OCHOBHOI MaTepHasT COOTBETCTBYIOLINX Pa3/e/ioB JUCLUILIMHEI
B (hOpMe KpaTKOii JIEKLIMK-UCKY CCHH.

Bapuantel 3azaHuit 4711 py6erxHbIX KOoHTposieH Ne 1, Ne 2 cocrosit u3 12
BOIPOCOB. KaXk/blii NpaBU/IBHBIA OTBET oLieHrBaeTca B 0.5 Ga/uia.
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Ha kaxayro TOArOTOBKY K py6esxHoMmy KOHTpo/mo  obyyarorjemycs
OTBOAMTCA 1 akazemMuyeckuii yac,

Ilpenonapatens onenneaer B 6amax PE3Y/ILTaThl pyGexHBIX KOHTpOIeit
KaXkzoro obyvaromerocs o KO/IMYECTBY NDaBM/IbHBIX OTBETOB M 3aHOCHT B
BEZIOMOCTS yueTa TeKy1weii ycrieBaeMocTy,

Ha sk3amene obyuaromemycs TIpe/araeTcs OTBETUTL Ha 2 BOIIpocCa.
Borpocer x sk3ameny AOBOAATCA 70 ofyvaroumxcs Ha TIOC/IefHeH JTeKuuu B
cemecrpe. Kaxzawiid Bonpoc oneHuBaercs B 15 Gamos. Ha TIOATOTOBKY OTBeTa
obyuarowemycs OTBOAHUTCA 1 aCTpOHOMMYeCKuif yac.

Pe3ynbrarer Tekymero KOHTDO/I yCNeBaeMOCTH M 3K3aMeHa 3aHOCHTCS
NpernojaBaresieM B 9K3aMEHALMOHHYI0  BE/IOMOCTb, KOTOpas czaetcs B
OPTaHH3aLIHOHHBI OT/€]T MHCTHTYTa B A€Hb TIDOBEZIEHUS 5K3aMeHa, a Takke
BBICTAB/IAIOTCA B 3a4ETHYIO KHUKKY obyuaromerocs.

6.4. IIpumepbi oyeHouHbIX cpeocme 045 pybexcHbix KOHmposell, 3x3ameHa
6.4.1 ITpumepni 3adanuii dns py6edsicHoz0 KoHmpons Nel

1. Obyuenue uckyccTeHHBIX HeUMPOHHBIX CeTell Ha3LIBAIOT:

a) MPOLie YDy BBIYKC/IeHHS] TI0POrOBbIX 3HAYEHHH /151 PYHKLHK aKTHBALIHY;
6) nponeaypy pacuera BTODBIX NPOM3BOJHBIX BXOAHOTO CHrHa/ia ceTy;

B) TIPOLIEAYPY IOZCTPOHKH BECOBBIX 3HaYeHHit

2. Kakas yacts cBepTouHOro 610ka He He HYXZJaeTcs B 00yueHHn?
a) CBePTOYHBIH CJI0H;

6) mysuiHr;

B) HEJIMHEHHOCTb;

r) azpa.

3. Kakoit HEKOHKpeTHOit cetH He CYLL[eCTBYeT?
a) LSTM;

6) Vanilla RNN;

B) GRU;

r) MAUL

6.4.2 I[Ipumepb! 3adanuii 0as pybesichoz0 KOHmpons Ne2

1. Kakoro embedding croBa He CylLLlecTByeT?
a) One-hot encoding;

6) Word2Vec;

8) TE-IDF;

r) RML

2. UTO Takoe CTeMMHHT?
a) yJasieHye 4acTo BCTpeYaeMbIX CJIOB;
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0) HaxoXk/eHKe 0CHOBLI CJI0Ba;
B) yAa/IeHHe PEKO BCTPeYaeMbix CJIOB;
I) IPOLIeCC T0KCKA BeKTOPHOT0 TIpe/ICTaB/IeHHS CJI0BA.,

3. VI3 KaKux yacTeii cocTosT K/IaCCHYEeCKHe COCTA3aTe/IbHbIe CeTH?
a) nobegurens — NIPOMIPaBIIINIA;

6) KogMpoBIIMK — AEKOAVPOBIIUK;

B) reHeparop — AWCKPUMMHATOD;

T) CBEPTKA — ITyJIIHHT.

6.4.3 IpumepHbiii nepeuens 80NpOCO8 0715 3K3ameHa

1. Ycnexu uckyccTBenHbIx HeHPOHHBIX ceTeit,
2. icTopus nosBnedus HCKYCCTBEHHBIX HEIDOHHBIX CeTelt,

3. IlepcemnpoH. YcrpoiictBo U ero obyuenue. CB3b ¢ jHHeHHOl

perpeccueii.
4. CoBpeMeHHbIe IIEPCENTPOHBI. DYHKIIMH aKTHBaLH,

5. MHoroc/oiHbIii nepcenTpoH. O6yyeHre MHOTOC/IOHHOrO TIepCenTpoHa.

6. Knaccudmkarmst MeToJ0B 60pLOLI ¢ nepeobyyesuem.

7. Bopbba ¢ nepeobyuenuem. Hopmuposka faHHbIx.

8. MeTozibl MHULMAH3ALMY BeCoB MHOTOC/IOIHOrO MepcenTpoHa.
9. Perynspusaius B HEHPOHHEBIX ceTsIx.

10. Hopmamu3auus o Muuu-6atuam.

11. CoBpemeHHbIe MeTOzbI ONTHMH3ALUK, NMPHMEHseMble NPH 06yyeHHH

MCKYCCTBEHHBIX HEHPOHHBIX CETeiA,
12. TIpeanocsuiku nosierexus CBEPTOYHBIX HEHPOHHBIX CETei,
13. CrpyxkTypa cBeprounoro 610ka.
14. O6yueHue cBepToYHOro 6/10Ka.

15. 3azava knaccuduKaru M300payKeHHIA, WHrepriperarus feature map.
16. Apxurektypa HMHC a1 perenus 3a7jaya  KaacCHHKaIUU

u306paxenuit: LeNet-5, AlexNet.

17.  Apxutektypa HHC A1 PEIleHHs  3ajjaya  K1acCH(MKaLyu

u3obpaxenwit: VGG.

18. Apxurektypa WHC A1 pelleHMa  3ajjaya  KracCuduKaLuu

u306pakenuii: Inception.

19. Apxutektypa WHC A/ PEIIEHHA  3afjaya  K/aacCH(HKaLMH

nsobpaxkenuii: ResNet,
20. ABTOKOZMPOBLIMKH. Apxurekrypa. O6yuenue.

21. PexyppeHTHble HeHpOHHbIE ceTw. Simple RNN. Apxwurekrypa.

Obyuenwue,
22. PeKyppeHTHbIe HelpoHHLIe cet. LSTM.
23. PekyppeHTHEIe HelipoHHbIe cetn. GRU.
24. NLP. O630p 1 Tumsl 3azau. IIpepobpaborka Texcra.
25. NLP. Brigjenenue npusHakos. One-hot encoding. Bag of words.
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26. NLP. Boigenenne npusHakoB. TF-IDF. PMI.

27. Word2Vec.

29. Onucanue TIopoXkAaromuid  Mozeneit.  TaKCOHOMus TIOPOKAAIOIITHX
Mojeneii.

30. WaveNet, Ka3zyaneHuie CBepTKH. PixelRNN, PixelCNN, Draw.

31. [lopoxparomue COCTA3aTe/IbHbIe MOJEH. I'eneparop. HvckpumunarTop.
®opmanusaius GAN,

32. ADXHUTEKTYDBI, OCHOBaHHBI® Ha GAN: DCGAN, SRGAN, ycnoBHbIi1
GAN. InfoGAN, StackGAN.

33. CocTsizaTenbHeIi 4BTOKOAMPOBILMK. Y C/I0BHLIH AAE,

6.4.4 IlpumepHbie mempi KONMpo/bHOI pabompt

1. Apxurektypa u obyuenue TPaHC(OPMATOPOB B 3ajave MaIllMHHOTr'O
nepeBojia.

2. fI3BIKOBBIE MOZETH. OMOeAIHHIY Npe/IoKe i,

3. VcKyccTBeHHbIe HEHDOHHEIe CeTH B 3ajjaqe reHepaLMu U300paXkeHwHii o
OITHCaHHIO,

4. VIcKyCCTBeHHBIe HeHPOHHbBIE CeTH B 3a7jay aHaIu3a peyu.

5. UckyccTBeHHBIe HelDOHHBIe CeTH B 3a1a4 CHHTe3a peuw,

6.5. @oHO oyeHounbIx cpedcme

Monueit  Gawk  3a3ganuit A TEKYIIEro, py6esKHbIX KOHTpO/Tel u
TIPOMEXYTOUHOH aTTecTaruu o AUCLMIUIMHE, TOKA3aTeNH, KPUTEPHH, LIKA/IbI
OLEHMBAHHSA  KOMIETEHIHI], MeTouuecKue MaTepHasel,  OmpejensoIHe
TIpOLIeiyPhI OLIeHHBAaHUsT 06pPa30BATe/IbHBIX PE3YNbTAaTOB, NpHBeJeHbI B yueGHO-
METOAHYECKOM KOMIIIEKCe UCLMILIHHEL

7. OCHOBHAS Y IOIIO/ITHUTE/TbHASI YYEEHASI JINTEPATYPA
7.1. OcHoBHas yyeGHas JIMTepaTypa

1. Hukonenxo C., Kagypun A., ApxaHrensckas E. I'my6okoe obyueHune, —
CII6.: IMurep, 2018. — 480 c.: w1

2. 'yadennoy 51., Benmpiio U., Kypsune A. Tny6okoe obyueHue / nep. ¢
aHr. A. A. C/MHK#MHa. — 2-e 131, ucnp. — M.: IMK Tlpecc, 2018. — 652 c.

3. Illonne @. Tny6okoe obyuenue Ha Python— CII6.: ITurep, 2018. — 400
C.: WL
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8 MATEPHAJIbHO-TEXHWYECKOE OBECITEYEHHE
JACITUTLUTUHEI

8.1 TexHuueckoe obecneuenue

Haumenoanue Hcnons3oBanue
Kowmrtekr: Hoyr6yx, Hnst peMoHcTpanmu WITKOCTPaTHBHOTO
Me/JHa-TIpoeKTop, SKpaH MaTepHasa NpH YTeHUH JIeKLHii,
IlepcoHanbHLIii KomrsioTep Hcnomsyerca B kauectse unCTpymenTa u
2

obBekTa HuccienoBaHusg TNPpHA  BBITOJIHEHUH

CTaHAAPTHOM KOMILIEKTaLMH 71ab0PaTOPHBIX M KOHTPOMBHBIX pator.

8.2 Ilpoepammuoe obecnevenye

No Haumenosanue Wcnonb3osanue 7
1 | PyTorch nm Tensorflow/Keras
Peamizarus MPOrpaMMHOro
obecrieuenus B pamKax
o | VHTerpupoBanHas cpeaa paspaGorku Py- | 1a60paTopHbIx pagot

Charm

9 PECYPCBI CETH «MHTEPHET», HEOEXO/IUMBIE JJIsA
OCBOEHMSA I CIIUIL/TIHBI
1. Caiit pucraHIMOHHOrO 0bydeHuss B Hoy (HAUMOHANBHELA OTKpBITHII

yHuBepcurer) «MHTYHWT»  copepxur 6ecriiaTHbie KyPChbl, IIPOrpaMMbI

TIOBBIIEHHS KBATU(UKALMH H TPO(eCcCHOHATBHOM TIePEroAroTOBKY, HHTEPeCHbIe
AOK/IAAEl M APYTYIO MOJIe3Hyt0 MHpopMauwio http://www.intuit.ru.

2. ®egepanbHblit opran «Poccuiickoe o6pasoBanue» http://edu.ru

10. THOOPMAILIMOHHBIE TEXHOJIOT HH, TIPOrPAMMHOE
OBECIIEYEHME U UH®OPMAIITMOHHEGIE CITPABOYHBIE

CHUCTEMBI
1. IBC «JIaHb»
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2. 3BC «KoHcymbTanT CTYJeHTa»

3. 3BC «Znanium.comy

11. MATEPHATIbHO-TEXHMYECKOE OBECITEYEHIE
AACHUILIMHBI

MarepuanbHo-TexHmnueckoe obecrieueHre o PeanMsalui  JUCLIUITIMHEI
OCyljecTB/iseTcss ¢ TpefoBaHMsMUH BIOC BO 1no paunoi obpa3oBaTe/bHOIK
rporpamMme.

12 /I CTY AEHTOB, OBYYAROIIUXCS C HCIIO/Tb30BAHUEM
AUCTAHITUOHHBIX OBPA30OBATE/TbHBIX TEXHOJIOI'MI

Ilpn  ucnonb3oBanuy 3/IEKTPOHHOr0  obyueHuss u AHUCTaHIIMOHHBIX
06pasoBaTe/bHBIX TeXHOOrHit (mamee 20 u MOT) 3aHaTHs momHOCTRIO MM
H4CTHYHO TPOBOJATCA B PEKMMe OHaitH, OGnem AMCLMIUIMHBL M pacripefiesieHne
HarpyskM 10 BHJAaM paboT CoOTBeTCTBYeT m. 4.1. PacnpegeneHue 6anions
COOTBETCTBYET I1. 6.2, /TM60 MOXeT GLITL H3MeHeHo B COOTBETCTBHMH C pelleH’eM
Kagenpel, B cyyae nepexofa Ha 90 u JOT B nporjecce of6yuenus. Pemieque
Kadeape 06 MCII0/Ib3YeMBIX TEXHOJIOTHSIX U CHCTEMe OLIeHWBAHHA NOCTHKEHUI
o0yvarolyxcs nmpuHuMaeTcs ¢ YUeTOM MHEHHH Befyliero NIperofiaBatens u
AOBOAHTCA [0 CBEJEHHS 0By UarOIIHMXCS.
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AHHOTaIus
paGoueit nporpamMme: Y4eBHOM AuCLMIMHE

HEAPOKOMNBIOTEPHEIE CUCTEMBI
obpa3oBarenbHoii TIPOrpaMMe!I BhICIIEro 06pa3oBamms —
Tporpamme! 6akanaspuara

09.03.03 Ipuknagnas HH(popMaTHKa

HarpaB/IeHHOCTE
Hnmennekmyanbhbie UH(OpMayuoHHble cucmemp, y mexHonoz2uu

hopmeI 06yuenns — ounag
Tpynoemkocts ocBoens AUCLMIUIMHE] —

OYHOMH (opMEI 1 3 33y, ex. (108 akap. yaca) mjs
CemecTpsr: 6-it (ounas dopma 00yueHus)
ITpomexxyTounas aTTeCcTalus: 3K3aMeH

3 3au. e, (108 aKajl. 4acoB) [ys
33804HOH (OpMBI.

Copgeprkanne AUCLIUTITHHEI
Pasnen 1. OcHoBHble APXHTEKTYPhI HCKYCCTBEHHBIX HeHPOHHEIX ceTeii
Pa3nen 2. Hosbre dPXUTEKTYPEI HCKYCCTBEHHBIX HEeHPOHHEBIX ceTeli 1 ux TpUMeHeHHe
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