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1. OFBEM JIUCIIUIIJIMHBI

Bcero: 3 3auetHbix equnull TpyaoeMkocTy (108 akageMUIecKux 4acoB)

Ounas popma o0yuenust

B yueGHoii paboTs! Ha Bcro guciu- Cemectp
IUIMHY 6

AyauTOpHBIE 3aHATHS (KOHTAKTHAs padoTa ¢ mpenojaa-
BaTeJieM), BCero 4acoB 48 48
B TOM 4HCJe:
Jlexkuun 16 16
JlabopaTopHbie paboThI 32 32
AyIUTOpHBIE 3aHATHS B MHTEPaKTUBHOU popme, yacoB - -
CamocrosiTesibHas padoTa, BCero 4acoB 60 60
B TOM 4YHCJe:
IToaroroBka K 3K3aMeHy 27 27
Jlpyrue Bubpl CaMOCTOSITENIbHON paboThI 15 15
KontponbHas padbora 18 18
Bua npoMeKyToYHOM aTTecCTAlMU JIK3aMeH JIK3aMeH
OO0mas Tpy10eMKOCTb JUCIUIIJIUHBI M TPY10€MKOCTH 110 108 108

ceMecTpam, 4acoB

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM

IMPOT'PAMMBI

HuciuninHa «HelpokoMIbIOTEpHBIE CUCTEMbI» OTHOCUTCS K 4acTH, (op-

MHUPYEMOW YYaCTHUKaMH 00pa3oBaTeNIbHbIX Te€xHOJorui, 0ok b1, Mmomyns «Oc-

HOBBI TCOPHUHU CUCTEM U HCKYCCTBCHHOT'O HHTCIIJICKTA».

N3yuenune aucuumivHbl 0a3upyeTcss Ha pe3yibTaTax o0ydeHus, chopMHpO-

BAHHBIX MPU U3YUYEHUH CIICIYIOMINX JUCHUILINH:
- MaremaTtnueckuil aHaus.
- Anrebpa u reomeTpusi.
- BrpruncnurenbHas MaremMaTHKa.
-  MeTobl U aNTOPUTMBI aHANIM3a TAHHBIX.
- OCHOBBI IPOrpaMMHUPOBAHHSL.
- OCHOBBI UICKYCCTBEHHOI'O UHTEJIJICKTA.

Pe3ynbTaThl 00yueHus MO IUCUUIIMHE HEOOXOAUMBI I U3YUYEHUs! AUCIIU-
winH: «lIpukinaanble 3a1a4n MalIMHHOTO 00y4YeHus», «MeToibl pacrio3HaBaHUs U
UJEHTU(GUKAIIMK OOBEKTOBY» U BBITIOJHEHHUS BBIMTYCKHON KBadU(pUKAIIMOHHON pa-

OOTBHI.




3. INTAHUPYEMBIE PE3YJIbTATBI OBYUEHUA

[lenpro 0CBOCHUS TUCIUTUTHHBEI «HeHpOKOMITBIOTEPHBIE CHCTEMBID SIBIISIETCS
dbopMUpOBaHNE TEOPETUUCCKUX 3HAHUHU U MPAKTUIECKUX HABBIKOB IMPOCKTHPOBA-
HUE WHTEJUICKTYaIbHBIX TPOTPAMMHBIX CUCTEM.

3aayaMy AUCIUIUIMHBI SBJSIOTCS U3yYE€HHUE OCHOBHBIX apXUTEKTYpP HCKYC-
CTBEHHBIX HEUPOHHBIX CETEH M METOIOB MX O0yUCHHSI.

Kommerenmu, popmupyemMbie B pe3ysIbTaTe OCBOCHUS AUCITUTUTHHBI:

- CTMOCOOHOCTh OCYIIECTBIIATh MOWCK, KPUTUUCCKUN aHAM3 M CHUHTE3 WH-
dbopmanuu, MPUMEHSTh CUCTEMHBIA MOAXOJ JJIA PEIICHUS MOCTABJICHHBIX 3a7a4
(YK-1);

- CLIOCOOHOCTH OTPEACISITh KPYT 3a7a4 B paMKaX TMOCTaBIICHHOH 1IETN U BbI-
OWpaTh ONTHUMAaNbHBIC CIOCOOBI MX PEIICHUS, WUCXOS W3 JCHCTBYIONIUX HOPM,
UMeIoIuXcs pecypcoB u orpanndenuii (YK-2);

- CIOCOOHOCTH MPUMEHSATh CUCTEMHBIN MOJIX0JI, COBPDEMEHHbIE MaTeMaTHye-
CKH€ METOJbl U TEXHOJOTUU M (hopMallh3alliu pEelIeHUN NPUKIATHBIX 3a]ad
(IIK-1);

- CIIOCOOHOCTH pa3padaThiBaTh U MPOBOJAUTH YCTAHOBKY, HACTPOMKY, ONTH-

MU3AIHI0 (YHKIIMOHUPOBAHHUS CETEBOTO M MPUKIIAJIHOTO MPOTPaMMHOTO obecrie-
yenus (ITK-5).

ILnanupyemsie pe3ybTaThl 00y4eHus no aucuuninue « Heiipoxkomnb-
I0TE€PHbIE CHCTEMbI», HHAUKATOPLI J0cTHKeHUs1 komneTeHunii YK-1, YK-2,
IIK-1, IIK-5, nepeyeHb OLIEHOYHBIX CPEICTB

Ne Kon nnnukaropa HaumenoBanue nuau- Ko nnanupye- [Inanupyemsie pe- HaunmenoBanue
I/ | JTOCTHXXEHUS KOM- KaTopa JOCTHXKECHUS MOTO pe3ynbTara | 3yJIbTaThl 00yde- OLIEHOYHBIX
TIETEHIINU KOMITETEHIINH o0y4eHus HUS CpPEACTB
1 HUA-1YK-1 3HaTh: OCHOBHBIE ap- 3 (UO-1YK-1) 3HaeT: OCHOBHEIC Bomnpocsr s
XHUTEKTYPBI HCKYC- ApXUTEKTYpPHI UC- cla4yM 3adera
CTBEHHBIX HEHPOHHBIX KYCCTBEHHBIX
ceTeil HEHPOHHBIX ceTel
2 Na-2YK-1 YMets: moabupath Y (M-2VK-1) 3HaeT: moxOupath Bonpocs! nns
ApXUTEKTypy HEHPOH- APXUTEKTYPY cla4ym 3avera
HOI1 ceTu noJ peulae- HEUPOHHOU ceTu
MYIO 33a7a9y TIO]T peIIaeMyIo
3a7a4y
3 NA-3YK-1 Bnanets: mporpamm- B (MA-3YK-1) Bnaneer: mpo- Bonpocs! nis
HBIMH CPEACTBaMHU rpaMMHBIMH CpeJi- c/lauu 3avera
peanu3anyuyu HCKyc- CTBaMH peayn3a-
CTBEHHBIX HEHPOHHBIX LU UCKYCCTBEH-
cereit HBIX HEHPOHHBIX
cereit
4 NI-1T1K-1 3HaTh: aNTOPUTMBI 3 (UO-1YK-1) 3HaeT: aJToOpUTMBI Bomnpocsr mns
00y4JeHHs UCKYC- 00y4YeHHS UCKYC- cla4yy 3avera
CTBEHHBIX HEMPOHHBIX CTBEHHBIX HEUPOH-
ceTeil HBIX CeTeH
5 NJI-21TK-1 YMeTh: IpUMEHSTh Y (MO-2VK-1) YMeeT: IpuMeHsTh Bormpocsr st
aJTOPUTMBI O0YICHHS aJTOPUTMBI 00y4e- cIadd 3advera
HCKYCCTBEHHBIX HHSI HICKYCCTBEH-
HEHpOHHBIX ceTeil HBIX HEHPOHHBIX
cereit




6 NJI-31K-1 Bnagets: mporpamMm- B (MUO-3YK-1) Bnageer: mpo- Bormpocsr st
HBIMH CPEICTBAMU IrpPaMMHBIMH CPEJI- c/ladu 3adera
0o0y4JeHHs HCKyC- cTBaMH O0ydYeHHS

CTBEHHBIX HEHPOHHBIX HCKYCCTBEHHBIX
ceTeil HEHPOHHBIX CeTeH

7 NA-1YK-2 3HaTh: KpYT 3a/ad, 3 (U1-YK-2) 3HaeT: KpyT 3amad, Bomnpocs! s

pelaeMbIX 3a1aHHOM pelraeMbIX 3a/1aH- c/ladu 3adera
HCKYCCTBEHHOU HOM UCKYCCTBEH-
HEUPOHHOMU CEThIO HOU HEHPOHHO
CETBIO
8 NA-2YK-2 YMeTh: OCyIIecTB- Y (U12-YK-2) Ymeer: ocy- Bomnpocer s
JISITh MTOUCK apXUTEK- IIECTBIISITH TIOMCK c/lauu 3avera
typ MHC no 1 3anauy apxutektyp MHC
10 J1 33/1a9y
9 UA-3YK-2 Bnaners: cpenctBa- B 3-YK-2) Bnaneer: cpen- Bonpocs! 14
MU Toucka nHdopma- CTBaMH MOUCKA c/a4d 3adera
uuu o MHC HHPOPMALIUH TI0
VHC
10 NI-1TIK-5 3HaTh: CHOCOOBI IPO- 3 (MO-1I1K-5) 3HaeT: CrmocoObl Bomnpocsr s
€KTHPOBAHMUS UHTEJI- MPOCKTUPOBAHHUS c/lauM 3adera
nektyanbHoro [10 MHTEIJICKTYaIbHO-
ro [10
11 NI-211K-5 YMeTh: peanus3oBbl- Y (MJI-211K-5) YmMmeet: peanuso- Bormpocsr mist
BaTb HMHTCJUICKTYyaJlb- BbIBAThb HHTCJIIJICK- caadyu 3adeTa
Hoe [10 tyansHoe [10
12 NI-211K-5 Bnaners: cpencrBamu | B (MI-3I1K-5) Bnaneer: cpen- Bormpocsr mist
peaiu3aly HHTEJUICK- CTBaMH peayn3a- c/lauu 3adera
TyansHOro 110 LMY UHTEIIEKTY-
aipHOro I10
4. CONEPKAHUE TUCHUILINHBI
4.1. Yuebno-memamuuecxkuii niam
Ounas ¢gopma 00yueHust
KoJymn4yecTBO 4acoB KOHTAKT-
HOM padoThI ¢ mpenoaaBarTe-
Ne HaunmeHnoBanue pasaeia JieM
IIpakTuyeckue
Jlekuuu p
padoThI
OCHOBHBIE apXUTEKTYPbl HICKYCCTBEHHBIX HEUPOH- 8 16
1 HBIX CeTel
PyGexHb1it kKoHTpOB Nel 2
HoBble apXuTEeKTypbl HCKYCCTBEHHBIX HEMPOHHBIX 8 12
2 ceTelt u ux IMPUMCHCHHUC
PyGexHbIit KOHTpob No2 2
Bcero: 16 32




4.2. CoOoeporcanue 1eKYUOHHBIX 3AHAMUL

HanMeHoBaHMe U CO/iep)KaHUe JIeKIUH

YacoB KOH-
TaKTHOM
paboThI €
TIperio/iaBa-
TeeM

Pa3pen 1. OcHOBHBIE APXUTEKTYPbl HCKYCCTBEHHBIX HEHPOHHBIX ceTei

Jlekums 1. BBefjeHre B NCKYCCTBEHHbIe HeMPOHHBIE CeTH

OcobeHHOCTH CTpOeHHUs] M PabOThl Yesl0BeuecKoro Mo3ra. YCIleXyd HCKYCCTBEHHbBIX
HEUpOHHBIX ceTell. OOyueHue Mogeneli. OYHKIMU OMMOOK, perysspu3anus. I'pad
Beruricienuit. uddeperuypoBanre Ha rpade. MeTog oOpaTHOro pacnpoCTpaHeHus
OLIMOKHU.

Jleknusa 2. Mogesnb HelipoHa. [TepcenTpoH. MHOTOC/IOMHBIN TT€PCENTPOH.

VicTopus mosiBiieHUs1 MOZiesiel UCKycCTBeHHOro HelipoHa. [TepcentpoH. Upaen Xe66a.
CoBpemeHHbIe miepcenTpoHbl. @yHKIMKM akThBaluu. OOyueHue mepcenTpoHoB. MHO-
TOC/IOMHBIM TepcenTpoH. MeToj, 00paTHOTO pacIpOCTPaHEeHUs JII MHOTOCTOHHBIX
MepCernTpPOHOB.

Jleknus 3. bopr0a ¢ mepeoOydeHreM UCKYCCTBEHHBIX HEHPOHHBIX CeTel

[Tpob6nema Hu3KoM 0b6o6IIatomel criocobHocTu. Kiaccudukaiiys MeTozioB 60pb0ObI €
nepeobyueHrieM. HopManmu3arus gaHHbIX. VHWIMammM3anys BecoB. Perynsipusauusi B
HeWpPOHHBIX ceTsix. MeToJ paHHeil ocTaHOBKU. Dropout. Hopmanu3aius no MUHU-
6aryam. CoBpeMeHHbIe MeTO/Ibl OTTTUMH3ALIHH.

Jlekums 4. CBepTOUHble HEMPOHHBIE CETU. ABTOKOAWPOBILHKHU.

Wcropusi BO3HMKHOBEHMsI CBEPTOUHBIX HEHMPOHHBIX CeTeW: 30Hbl 3PUTETbHOU KOPBI.
Tunbl JaHHBIX [7151 CBePTOYHBIX HEMPOHHBIX ceTell. Mg cBepTok. Oneparusi CBepTKHU.
CroiicTBa cBepTOK. CBepTOUHBIN cioii. HenmmHelHOCTL B cBepTOUHOM Os10Ke. Cybamc-
Kpetuszanysa. OOyueHue cBepTouHoro Osioka. CeepTka 1x1. 3ajaua KaaccubuKaiyu
n3obpakenuii. LeNet-5.

CoBpemeHnHble cBepTouHble apxutekTypbl: AlexNet, VGG, Inception, ResNet.

Wpes aBTOKOAMpOBIMKOB. OOIIiass apxXxUTeKTypa aBTOKOJUPOBIIMKOB. IIlymormogas-
JISIFOLLIUM aBTOKOAUPOBILVK.

Jleknus 5. PeKyppeHTHbIe HEMPOHHbIE CETH

[TocnenoBaTenbHOCTY KakK TWIT IaHHBIX [/1s1 pEKYPPEHTHbIX HeMpOHHbIX ceTed. [Ipu-
Mephl TOC/Ie[0BaTeIbHOCTeN. 3a/jaum, CBs3aHHBbIe ¢ 00pabOTKOI Moc/e0BaTe/IbHO-
creii. Apxutektypanl RNN. PasBopauvBanue cetu. Simple RNN u ero obyueHue.
[syHanpaBnenHsle RNN. LSTM, GRU. Moaudukaruu LSTM: reiit BpemMeHu.

Pa3pen 2. HoBble apXUTEKTYpPbI HCKYCCTBEHHBIX HEIPOHHBIX CeTeH H UX IPMMEHEHUe

JIeknusi 6. ApXUTeKTypbl HEMPOHHBIX CceTell it 00pabOTKM eCcTeCTBEHHOTO si3bIKa
O630p 3agau NLP. Tunsr 3agau NLP. WacTpymenTsl NLP. TIpeno6pabotka Tekcra:
TOKeHM3allysi, HOpMau3alusi, yAaneHue coB. BeigesneHue rpusHakoB. One-hot en-
coding. Bag of words. TF-IDF. Kommokamus. PMI. KoHTekcTHble 3MOe[MHTH.
Word2Vec. GloVe. FastText. fI3vikoBbie nofobus. Kpatkuii 0630p TpaHcdopmepos.

JIekmsa 7. [Topokzaronue v cocTs3aTe/IbHble MO/ e/Iu.

Onucanue mopoxjaromuyi  Mogesell. TakCOHOMHSI TIOPOXK/AIOIIUX — MOZesiei.
WaveNet. Kasyanbhble cBepTku. PixelRNN, Pixel CNN, Draw. ITopoxxgatoriye cocts-
3arenbHbIe MoZenu. ['enepatop. JJuckpumuHaTop. @opmanusanmss GAN. ApxXuTekTy-
pbl, ocHoBaHHble Ha GAN: DCGAN, SRGAN, ycnoBsbii GAN. InfoGAN,
StackGAN. CocTsi3aTe/bHbI aBTOKOJUPOBIIUK. Y c/ioBHbIN AAE.

HUroro:

16




4.3. Jlabopamophwvie pabomsi

Homep HaumeHoBaHue J1a0OpaTOPHBIX HopmaTus
HaumenoBanue
pasneia, pastena padort BpeMeHH,
TeMblI yac.
Jlabopamopuas paboma Nel.
Pemenwue 3anaun knaccudukauu Uiy pe- 4
IPeCcCUu MHOTOCTIOMHBIM MEePLECTPOHOM
Ha TAOJUYHBIX JTaHHBIX
Jlabopamopuas paboma Ne2.
1 Ocnosnble apxu- | Knaccuukanus n300pakeHui CBepToOU- 6
TEKTYpbI HCKYC- HBIMU HEHPOHHBIMHU CETIMU
CTBEHHBIX Jlabopamopuas paboma Ne3.
HEHPOHHBIX CeTeH | [IpOorHo3MpoBaHre BPEMEHHBIX PSIOB Pe- 6
KYPPEHTHBIMU HEHPOHHBIMU CETSIMU
PyGexnbliit koHTposab Nel 2
Hogsie apxutek- | Jlabopamoprnas paboma No4. 6
TYpBI HCKYC- Krnaccudukanus TekctoB
2 CTBEHHBIX Jlabopamopnas paboma No5. 6
HEUPOHHBIX ceTell | ['eHeparus n300pakeHHA
1 UX IPUMCHEHHE | PyGesxHbIi KOHTPOIb Ne 2 2
Bcero: 32

4.4 Konmponvnas paboma

OcHOBHas 11€71b BBITIOJHEHUS] KOHTPOJIbHOM paboThl — 03HAKOMJIEHHE C CO-
BPEMEHHBIMHU aPXUTEKTYPAMU UCKYCCTBEHHBIX HEHPOHHBIX CETEM.

KonTponbHas paboTa npeanosiaraeT HanvcaHue MOJATOTOBKY JIOKJa/ia Ha Te-
My coBpeMeHHbIX apxutekrypa MHC, yrBep:kneHHy0 ITpenoaaBaTeieM.

5. METOAUYECKUE YKA3ZAHUA JJIS1 OBYUYAIOLIUXCA
IO OCBOEHUIO JUCHUIIJINHBI

Bo Bpewmst nekiuii o AUCHUIIINH 00YyJaroIIMMCs PEKOMEHIYeTCSI KOHCIEK-
TUPOBATh TEOPETHUECKUN MaTepuas, OTMeuas Ba)XKHbIE MOMEHTHI, Ha KOTOPBIE 3a-
OCTpHJI BHUMaHHE IMpernoaBaTelb, y4acTBOBaTh B ONpocax U nuckyccusix. [lepen
JeKIUH HEOOXOIMMO MOBTOPUTH BBIIAHHBIM MaTepHuall, 3apUKCUPOBATh HEMOHAT-
HbIE MOMEHTBI, YTOOBI 00CYIUTh UX Ha 3aHATHH. KOHCIIEKT NeKIui mpeICTaBjIeH B
BUJIE MYJIbTUMEIUNHBIX MPE3EHTAUI U BKIIIOUYEH B COCTaB METOJIUYECKOTO0 KOM-
TUIeKCa TUCIUIUINHBI.

JIabopaTopHbIil TPAaKTUKYM BKIIIOYAET MPAKTHUECKHUE 3aJaHUsI TIO IBYM pa3-
nenaM AUCUMILTUHBL «OCHOBHBIE apXUTEKTYPbl MCKYCCTBEHHBIX HEHPOHHBIX Ce-
Te» U «HoBbIe apXUTEKTYpbl HCKYCCTBEHHBIX HEMPOHHBIX CETEH U UX NPUMEHE-
Hue». Bee paboThl pabOTHI BEITIOTHSIOTCS B COOTBETCTBUE C 33JaHUEM, BBITAHHBIM
MPENo/IaBaTeIIEM.

CamocTtosiTenbHas pabota oOyJaromuxcs BKIOYaeT B cedst mpopaboTKy Ma-
TepHuaa JIEKIIMOHHOTO Kypca JUCHUIUIMHBI, TOATOTOBKY U BBINIOJIHEHUE MPAKTHYE-



CKUX paOOThl, BHIIIOJIHEHUE KOHTPOJIBHOU pabOoThI, a TaKKe MOJATOTOBKY K pyOex-
HOMY KOHTPOJIIO (J1J1s1 04HOM (hOpMBI OOYUEHHS) U K DK3aMEHY.

JInist TeKyIIero KOHTPOJIS yCIeBaeMOCTH OOyUYEeHHsI Uil OYHON (QOpMBbI 00Yy-
YEHUSl UCIOJIB3YeTCsl OalIbHO-PEHTHHIOBAsI CUCTEMa KOHTPOJIS M OLEHKH aKaje-
MHUYECKON aKTUBHOCTH. [l MOJydeHUs] BBICOKOH OIIEHKH HACTOSITEIBHO PEKO-
MEHJIyeTCsl aKTUBHO y4acCTBOBATh BO BpeMsl 0OCYKIEHHs MaTepHralia JUCIUTUIAHBI
Ha JIGKIIMOHHBIX U Ja00paTOPHBIX 3aHATHUAX, a TAKXKE TIIATEIBHO €r0 MpopadaThl-
BaTh [IPU CaMOCTOATEIBLHOM padoTe.

PexomeHnayemMblil pesKMM CaMOCTOATEIbLHON padoThI

HaunmeHnoBanue Pexomennyemas
BH/IA CAMOCTOATEJIbHOI PadoThI TPYA0EMKOCTD,
aKaj. dac.
CamocTosiTeIbHOE N3yYeHHe TeM TN CIU- 3
IUIMHBI pa3jeia:
OCchBHI)Ie APXUTEKTYpPbl UICKYCCTBEHHBIX HEMPOHHBIX 2
CETCN
HosBrie APXUTCKTYPbI NCKYCCTBCHHBIX HeﬁpOHHbIX Cce- 1
TCU U UX IIPUMCHCHUC
IHoaroroBka K 1a60paTopHbIM padoTam 10
IHoaroroBka K py0e:KHbIM KOHTPOJISIM 2
(o 1 yacy Ha Kaxablid pyoex)
IloaroroBka K KOHTPOJILHOW padoTe 18
IloaroroBka K 3K3amMeHy 27
Bcero: 60

6. ®OHJ1 OLIEHOYHBIX CPEJCTB
JUISI ATTECTALIA MO JUCHUILIAHE

6.1. [lepeyeHb OLICHOYHBIX CPEICTB

1. baJuibHO-pENTHHIOBasl CUCTEMA KOHTPOJIA M OLECHKH aKaJIeMUYECKOM aK-
TuBHOCTU oOyyvaroutuxcs B KI'Y (17151 ounoit popmbl 0OydeHwUs1).

2. OtueThl 00y4aOIUXCs MO JJA00PATOPHBIM 3AHSITHUSIM.

3. bank 3ananuii Kk pyoexxHbIM KOHTpossiM Ne 1, Ne 2 (st ouHol opmbl
oOy4eHus).

4. KontponbHas padoTa.

6. Borpocsl k 3K3aMeny.




6.2. Cucmema 0OANIbHO-PEUMUH2080U OYEHKU pPadOMbL

oucyuniune

ooyuanowuxcs no

Hawnme-
HOBaHHE

ConeprxaHue

Pacmipe-
JieTIeHHe
OamnoB
3a ce-
MECTpPBI
10 BH-
JIam
yaeOHOH
paboThl,
CPOKH
cnaqu
yaeOHOU
paboThI
(0060~
osamest 00
ceedenus
obyua-
rowuxcs
Ha nep-
80M
yuebHoOM
3aHs-
muu)

Pacnpenenenne 6amios,

6 cemecT]

p

Bung
yueOHOI
paboThL:

ITocemenue
JIEKIUH

Brimonnenue u 3a-
IIUTa PE3yTbTATOB
1a00paTOPHBIX padboT

Brimor-
HEHUE U
3aIImTa
KOH-
TPOJIb-
HOH pa-
0OTHI

Pybex-
Oex-
HBIN
KOH-

TPOJIb
Nel

PyGex-
HBIN
KOH-

TPOJb
Ne2

OK3a-
MEH

bannnHas
OILIEHKA:

10x 8=86

86x5=406

106

606

606

306

Kputepuii nepecuera 0amios B Tpa-
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60 1 MeHee 6aJIoB — HeYJOBJIETBOPUTEIIHHO;

61...73 — yIOBIETBOPHUTEIHHO;

74...90 — xoporo;
91...100 — oTinuHO.




Kpurepun gomycka K mpomMeKyTod-
HOH aTTeCcTaIny, BO3MOKHOCTB T10-
Ty4eHus: OOHYCHBIX OalIoB

Jns gomycka K NPOMEXKYTOYHOW aTTecTaluH IO TUCLHU-
TUTHHE 332 CeMEeCTp OOydaromuiics MTOJDKeH HaOpaTh MO HUTOraM
TEKYIIET0 U PyOCIKHOTO0 KOHTpOel He MeHee 51 Oamna. B ciy-
yae ecnu oOyuaromuiicst Habpan meHee 51 Ganna, To K aTTecTa-
LMOHHBIM UCIBITAHUSM OH HE JIOIyCKaeTCsl.

s momydeHust 3K3aMeHa 0e3 MpOBENEHHs MPOLELyphl
MPOMEXKYTOYHOH aTTecTanuu oOydaromemycss HE00XO0AuMO
HaOpaTh B X0Jle TEKYLIETO U pyOeKHBIX KOHTpoJeH He MeHee 61
Oamma. B aTOoM ciydae wror OayTbHOW OIEHKH, MOIydYaeMoit
o0yyaromumMcs, onpeaessieTcsl o0 KOJIMYecTBy 0ajioB, HaOpaH-
HBIX UM B XOJI¢ TEKyIIEro U pyOexXHbIX KOHTposel. [Ipu atom,
Ha yCMOTpPEHHUE MPEerogaBatels, OaTbHas OleHKa 00yJaroIero-
Cs1 MOXET OBITH IOBBIIICHA 3a CUET [TOJYYECHUS JOIOIHUTEIbHBIX
0aJuIoB 3a aKaJAEMUYECKYI0 aKTHBHOCTb.

OOyyaromuiicsi, UMEIOIINNA TPaBO HA TONyYEHUE OIEHKU
0e3 mpoBeneHUs MPOLEAYPhl MPOMEKYTOUYHON aTTeCTaluy, MO-
JKCT MOBBICUTH €€ MYTECM CAa4Yu aTTCCTALIMOHHOI'O UCIIBITAHUA. B
cllydae MoJy4eHUs: 00y4alolIMCsl Ha aTTeCTallMOHHOM HCIIBbITa-
Huu 0 GayuioB MTOr GAJUIBHOW OLIEHKH 10 JUCLUIUIMHE HE CHU-
KaeTcsl.

3a akaJIeMUUYECKYl0 aKTHBHOCTh B XOJ€ OCBOCHHUS
JUCLUIUIMHBI, Y4acTHE B Y4e€OHOH, Hay4HO-HCCIIEA0BATEIbCKOH,
CIIOPTUBHOW,  KyIBTYPHO-TBOPYECKOH W  OOIIECTBEHHOM
JICATSIILHOCTA ~ O0ydJaromieMycsi MOTYT OBITh  Ha4YHMCICHBI
JIONOJHUTENbHBIE  Oamnsl.  MakcuManbHOE — KOJIHYECTBO
JOTIOJTHUTENbHBIX OaJIOB 32 aKaJEMHUYECKYI0 aKTUBHOCTD
cocrasnseT 30.
OcHoBaHHEM IJId TTOJIYY€HUS AOOIIOJIHUTCIIBHBIX 6aJ'IJ'IOB
SIBIISIFOTCS:
- BBITIOJIHEHHUEC JOIIOJTHUTCIIbHBIX 3a,Z[aHPIﬁ IO JUCIUIIIINHE,
JIOTIOJTHUTENBbHBIE OaNIIbl HAYUCIISIFOTCS TIPETIO/IaBaTeleM;
- ydacTHe€ B TEUY€HHME ceMecTpa B y4yeOHOH, Hay4dHO-
MCCIIEIOBATENbCKOM, CIIOPTUBHOM, KyJIBTYpHO-TBOPUYECKOH H
obmrectBenHol aestensHocTH KI'Y.

®Dopmbl 1 BUIBI yueOHOW pabOThI
JUISL HEYCTIEBAIOIIUX (BOCCTAHOBHB-
IMXCs Ha Kypce o0ydeHus) ooy4da-
IOINUXCS JJIS TTOJTy4eHHs He0CTalo-
mux O0aIOB B KOHIIE CEMeCTpa

B ciyuae ecnu kK mMpoOMeEXyTOYHOM aTTecTaluu (3K3aMeHy)
HaOpaHa cymma MeHee 51 Oara, oOydaromeMycss HE0OXOAMMO
HaOpaTh HEOCTAIONIEe KOJINIECTBO OAIIOB 3a CYET BBHITIOIIHEHUS
JIOTIONTHUTENBHBIX 3aJaHuid, A0 KOHIA IOCIeAHEeH (3a4eTHOM)
HEJIeNTN CeMeCTpa.

JIvkBUIAIMS aKaJeMUYECKHUX 3310JDKEHHOCTEH, BOZHUKIIINX
U3-32 pa3sHOCTH B y4eOHBIX IIIaHAX IPU MEPEeBOJAE MM BOCCTa-
HOBJICHUH, TPOBOJUTCS ITyTEM BBITIOJHEHUS JIOTIOJHUTEIHHBIX
3agaHui, Gopma U 00BEM KOTOPBIX ONpeAeNseTcs mpenojaBare-
JeM.

6.3. Ilpoyeodypa oyenusanus pe3yibmamos 0C80eHUs: OUCYUNTUHBL

PyGexxHple KOHTPOJM MPOBOAATCS B (pOopMe MUCHMEHHOTO TECTHPOBAHUSA,
9K3aMEH B BUJIC OTBETA HA BOMPOCHI.

[lepen nmpoBeaeHUEM pyOEKHOIO KOHTPOJIS MPENo/iaBarelib mpopadaThiBaeT
¢ 00y4arouMMuUCs OCHOBHOM MaTepuall COOTBETCTBYIOIIUX Pa3eioB AUCIMIIAHbI
B (hopme KpaTKOH JeKIUU-IUCKYCCUU.

BapuanTsl 3amanuii 11t pyoexxknbix koHTposei Ne 1, Ne 2 cocrost u3 12 Bo-
npocoB. Kaxxplil mpaBuiibHbIN OTBET olieHuBaeTcs B 0.5 Oanna.
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Ha kaxxayro moarotroBky K pyOeKHOMY KOHTPOJIO OOydYaroIieMmycsi OTBO-
autes | akageMuyecKuil yac.

[IperonaBaTens OLEHUBACT B Oaiiax pe3yNbTaThl pyOekKHBIX KOHTPOJIEH
KaX/10r0 00y4aroIerocs Mo KOJMYECTBY NMPABUIIBHBIX OTBETOB U 3aHOCHUT B BEJO-
MOCTh y4eTa TeKyllel ycreBaeMOoCTH.

Ha sk3amene oOyuwaromiemycs npenjaraercs OTBETUTh Ha 2 Bompoca. Bo-
IPOCHI K DK3aMEHY JIOBOJSATCS A0 0OY4YaIOUINXCS Ha MOCIEAHEN JIEKIIUH B CEMECT-
pe. Kaxnplii Bonpoc onenuBaercs B 15 6amnos. Ha moaroroBky orsera o0ydaro-
HIEMYCSl OTBOAUTCS | aCTPOHOMHUYECKHII yac.

Pe3ynbTarhl TEKyIIero KOHTPOJIs YCIEBAEMOCTH U 3K3aMeHa 3aHOCSTCS Tpe-
1oJjaBaTesieM B 9K3aMEHAI[MOHHYIO BEIOMOCTb, KOTOpasi CAAETCS B OpraHU3alloH-
HBII OT/IETT MHCTUTYTA B JCHD MPOBEACHUS dK3aMEHA, a TAK)KE BBHICTABIISIFOTCS B 3a-
YETHYI0 KHUKKY 00y4aromierocs.

6.4. [Ipumepwvi oyeHouHbIX CPeOCcms 01 PYOEHCHBIX KOHMPOJLel, IK3AMEHA
6.4.1 IIpumepwl 3a0anuti 0ns pybescroco konmpoas Nel

1. OGy4deHne UCKYCCTBEHHBIX HEHPOHHBIX CETEH HA3bIBAIOT:

a) MPOIEAYPY BHIYUCIICHUS TTOPOTOBBIX 3HAUCHUM JIJIs1 QYHKIIUU aKTUBAIUU;
0) npolueaypy pacdera BTOPHIX MPOU3BOJIHBIX BXOJHOTO CUTHAJIA CETH;

B) TIpPOLIe/Iypy MO/ICTPOMKY BECOBbIX 3HaUeHUM

2. Kakast yacTh cBepTOUHOTO 06/10Ka He He Hy)KaeTcs B 06yueHnn?
a) CBepTOYHBIN CJIOM;

0) MyJITHHT;

B) HEJTMHEUHOCTD;

r) sapa.

3. Kakovi HEKOHKDeTHOM CeTH He CYLeCTBYeT?
a) LSTM;

0) Vanilla RNN;

B) GRU;

r) MAUL

6.4.2 [Ipumepul 3a0arnuti 013 pybescroco konmpoas Ne2

1. Kakoro embedding ciioBa He CcyiiecTByeT?
a) One-hot encoding;

0) Word2Vec;

B) TF-IDF;

r) RMIL.

2. Y10 Takoe CTEMMHUHT?
a) yJlaJIeHHE YacTO BCTPEUAEMbIX CJIOB;
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0) HaxOXIeHNE OCHOBHI CJIOBA,
B) y/IaJICHUE PEIKO BCTPEUACMBIX CJIOB;
T') IpoIIeCC TIOMCKa BEKTOPHOTO MPEICTABICHHUS CIIOBA.

3. U3 xakux yacTeil COCTOST KIIACCUYECKUE COCTS3aTeIbHbIE CETH?
a) moOeIUTeNIb — IMPOUTPABIIINA;

0) KOAUPOBIIMK — JICKOAUPOBIIHK;

B) TeHepaTop — JWCKPUMUHATOP;

') CBEpTKA — MYJUJIUHT.

6.4.3 Ilpumepnwiii nepeuenv 80npocos OJisl IK3AMEHA
1. ¥Ycrnexu MCKyCCTBEHHBIX HEMPOHHBIX CETEU.

. VicTopusi osiB/IeHHsT NCKYCCTBEHHBIX HEMPOHHBIX CETeM.
. [TepcenpoH. YcTpoticTBo U ero obyueHue. CBsi3b C JTUHEWHOW perpeccu-

W N

. CoBpeMeHHbIe TTepcenTpoHbl. yHKIWN aKTUBAL[WH.
. MHoroc/1oiHbI# repcentpoH. O6yJyeHrie MHOTOC/IOMHOTO MepPCerTpoHa.
. Knaccudukarusi Mmetoz1oB 60pb0bI € mepeoOydeHreMm.
. bopnba ¢ nepeobyuenrieM. HopMupoBKa JJaHHBIX.
. MeTopp! HUIManM3alyyi BeCOB MHOIOC/IOMHOTO IepCerTpoHa.
. Perynsipusanusi B HeiDOHHBIX CETSIX.
10. Hopmamm3aijys 1o MUHH-0aTuaMm.
11. CoBpemMeHHbBIe METO/IbI ONITUMU3ALIMH, TIPUMeHsieMble TIpU 00y4eHUH UC-

O oo Uk~

KYCCTBEHHBIX HEMPOHHBIX CEeTeu.

12. T1penoChIIKY MOsIB/IEHUSI CBEPTOUYHBIX HEMPOHHBIX CeTel.

13. CtpykTypa cBepTOUHOro 6/10Ka.

14. ObyueHue cBepTOUHOTrO OJI0Ka.

15. 3ayaua knaccudvkanyu n3oopakenui. intepripetanus feature map.

16. Apxurtekrypa UHC g pelileHUs 3ajiaya KiaacCU(HUKAIMKU HU300paxke-

Huii: LeNet-5, AlexNet.

17. Apxurtekrypa UHC pajyia peliieHMs 3a/jaua KjaacCUpUKaud r300pake-

Huni: VGG.

18. Apxurekrypa MHC pjia pemieHus 3ajaua Kaaccudukaium uzobpaxe-

Hu: Inception.

19. Apxurekrypa MHC pjia pemieHus 3ajaua KaacCuUKaiuy n3o0paxe-

Hui: ResNet.

HHe.

20. ABTOKOAMPOBIIMKUA. ApxuTeKTypa. ObyueHue.
21. PekyppeHTHble HelipoHHble cetu. Simple RNN. Apxurekrypa. O0yue-

22. PekyppeHTHbIe HelpoHHbIe ceTh. LSTM.

23. PekyppeHTHbIe HelipoHHbIe ceTd. GRU.

24. NLP. O630p u Turmsl 3asau. [IpegobpaboTKka TeKcTa.

25. NLP. Brigenenue nipusHakoB. One-hot encoding. Bag of words.
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26. NLP. Beigenenue nipusHakos. TF-IDF. PMI.

27. Word2Vec.

29. OnucaHuve MOPOXAAOIMKA MoJeerd. TakCOHOMUSI MOPOXK/IAIOIIUX MO-
JeJien.

30. WaveNet. KasyanbHble cBepTkU. PixelRNN, Pixel CNN, Draw.

31. Ilopoxxparowmye cocrs3arenbHble MoZend. ['eHeparop. JIMCKPUMUHATOP.
®opmasnumzauus GAN.

32. ApxutekTyphbl, ocHoBaHHble Ha GAN: DCGAN, SRGAN, yC/lIOBHbIU
GAN. InfoGAN, StackGAN.

33. CocTs3aTe/ibHbIM aBTOKOAUPOBIIUK. Y coBHbIM AAE.

6.4.4 Ilpumeprnvie memvl KOHMPOLHOU pAOOMbL

1. Apxutektypa u oOydeHue TpancGpopmMaTopoB B 3a7a4e MAIIUHHOTO TEepe-
BOJIA.

2. SI3pIKOBBIE MOJIENTU. DOMOEIMHTY TTPEITIOKCHU.

3. UckyccTBeHHBIE HEUPOHHBIE CETH B 3a/laue TeHEepaluu W300paKeHHM 1Mo
OMHUCAHUIO.

4. ckycCcTBEHHBIE HEHPOHHBIE CETHU B 3a/1a4 aHAJIN3a PEUH.

5. UckyccTBEHHBIE HEPOHHBIE CETH B 33/1a4 CUHTE3a PEYH.

6.5. @oHO oyeHouHbIX cpedcma

[Tonublil GaHK 3aAaHUil AJIA TEKYLIEro, pyOeKHbIX KOHTPOJIEH U MpPOMEXY-
TOYHOM aTTECTAlUWU IO NUCLUIUIMHE, OKA3aTENN, KPUTEPUH, IIKAIbl OEHUBAHUS
KOMIIETEHIINI, METOAMYECKAE MATEPUAIIbl, ONPEACIAIONINE MPOLUEIYPbl OLIEHUBA-
HUsl 00pa30BaTENIbHBIX PE3yJIbTaTOB, MPUBEIEHBl B y4€OHO-METOJIUYECKOM KOM-
IIJIEKCE TUCLUIIINHBI.

7. OCHOBHASA U AONNIOJTHUTEJIBHASA YYEBHASA JINTEPATYPA
7.1. OcHoBHas y4eOHasi JuTEpaTypa

1. Hukonenko C., Kagypun A., Apxanrenbckas E. I'mybokoe oOyueHue. —
CII6.: ITurep, 2018. — 480 c.: u.

2. T'yadennoy ., benmxuo U., Kypeumis A. I'mybokoe obOyueHue / mep. C
anr. A. A. CivHKuHa. — 2-e u3g,., uctp. — M.: IMK Ilpecc, 2018. — 652 c.

3. lonne ®. I'nybokoe obyuenue Ha Python— CII6.: [Tutep, 2018. — 400
C.: WL
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8 MATEPUAJIBHO-TEXHUYECKOE OBECIHIEYEHHUE JUCLHUIIJIN-

HbI
8.1 Texnuueckoe obecneuenue
Ne Hanmenosanue Hcnonp3oBanue
1 KommnexT: HOyTOYK, JUIs IEMOHCTPALMU WJLIIOCTPATHBHOTO Ma-
Me/HA-TIPOEKTOD, SKPAH Tepuala Mpu YTCHUU JEKIIHi.
IlepcoHaNbHBIH KOMIIBIOTED Hcnonb3yercss B KauecTBE MHCTPYMEHTA U
2 00BbEKTa HCCIEIOBAHUS TIPU BBINIOJIHEHUU
CTaHTaPTHOU KOMILICKTALIMH 1abOPATOPHBIX ¥ KOHTPOJIBHBIX PadoT.
8.2 Ilpoepammmuoe obecneuenue
Ne Hanmenosanue Hcnonb3oBanue

1 | PyTorch unu Tensorflow/Keras
Peanuzamnus mporpamMmHoOro obec-

MeYEHUsI B paMKax J1JabopaTOPHBIX

Wnrerpuposannas  cpema  paspaborku | PA0OT

PyCharm

9 PECYPCBI CETU «MHTEPHET», HEOBXOJIUMBIE JJI51 OCBOEHUSA
JANCIUIIJIMHBI

1. CaliT AMCTaHUMOHHOTO O0YYEHHS B HOY (HALIMOHAIbHBINA OTKPBITHIA YHHU-
BepcuteT) «MHTYUT» comepxut OecruiaTHbie KypChl, MPOTPaMMBbI TOBBIIIIEHUS
KBAIM(PUKALIUA U TPOo(hecCUOHATBHOM MEepPEenoIrOTOBKH, UHTEPECHBIE TOKJIaAbl U
JIPYTYIO MOJIe3HY0 HH(popManuio http://www.intuit.ru.

2. ®enepanbhblit nopran «Poccuiickoe obpazoBanue» http://edu.ru

10. UYH®OOPMAIIMOHHBIE TEXHOJIOI'MA, ITPOI'PAMMHOE OBEC-
HNEYEHUE U HTHOOPMAILIMOHHBIE CITPABOYHBIE CUCTEMbI

1. OBC «JIaupy»
2. ObC «KoHCYIbTaHT CTYJEHTa»
3. OBC «Znanium.com»
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11. MATEPHAJIBHO-TEXHNYECKOE OBECIIEYEHHUE JUCHUIIJIN-
HbI

MarepuanbHO-TEXHUYECKOE O00ECTICUeHHe TI0 pean3allui  THACIUTLIAHBI
ocyuiectBisieTcs: ¢ TpedoBanusiMu GI'OC BO no nanHo# oOpa3zoBaTenbHOM Mpo-
rpamMe.

12 JJA CTYAEHTOB, OBYYAIOIIUXCSA C HUCIIOJIb30BAHUEM J1U-
CTAHIIMOHHBIX OBPA3OBATEJ/IbBHBIX TEXHOJIOT'NU

[Tpu MCII0/1b30BaHUU 37IEKTPOHHOTO 00YUYeHUs U IMCTaHI[MOHHBIX 0O6pa3oBa-
TeJibHbIX TexHosoruk (ganee 30 u JIOT) 3aHATUS MTOTHOCTBIO WM YaCTUUHO TPO-
BOJSTCS B pexkuMe oHslaiiH. O0beM AUCLATIIMHBI U pacripefiesieHre Harpy3Ku 10
BUZIaM paboT cooTBeTcTBYeT I1. 4.1. PacripesienieHre 6aiioB COOTBETCTBYET 1. 6.2,
b0 MOKeT OBITh U3MEHEHO B COOTBETCTBUU C pellleHreM KadeZIpbl, B C/Tydae Iie-
pexoga Ha D0 u IOT B mporiecce obyuenusi. PeiieHrie kadeapsr 06 ucnosb3ye-
MBIX TEXHOJIOTHSIX U CUCTEMe OlIeHMBaHUS JAOCTH>KEHUM 00yuaroluxcst TpUHUMa-
eTCsl C y4eTOM MHEHUH Beylllero mperojiaBaTesisi U 0BOAUTCS 10 CBeJieHUsT 00y-
YaroL[UXCS.
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AHHOTaLIUS
paboueit mporpaMMbl y4eOHOM JTUCIUILTUHBI

HEWPOKOMNOBIOTEPHBIE CUCTEMBI
o0pa3oBaTeIsHOM MPOTPaMMBI BEICIIIETO O0OPa30BaHUS —
nporpaMMbl OakanaBpHuara

09.03.03 IIpuxkaagHas uHpopmMaTuka

HaIpaBJICHHOCTb
HHmereKmyanbele qubopmaquHHble cucmemvl U mexHoJiocuu

dbopmbl 00yUEeHUS — OUHAs
TpyaoeMkocTh OCBOCHUS TUCIUIIIUHBL — 3 3a4. ef. (108 akana. yacoB)
Cemectpsl: 6-if (ouHast popma 0OyueHUs)
[IpomexxyTouHas arTecTauus: SK3aMeH

Conepxanue TUCIUTLTAHBI
Pa3nen 1. OcHOBHBIE apXUTEKTYpPbl HICKYCCTBEHHBIX HEHPOHHBIX CETEU
Pa3nen 2. HoBble apXUTEKTYpbl HCKYCCTBEHHBIX HEHPOHHBIX CETEW U UX IPUMEHEHHE
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