N
"l
“uns’
MHMHHUCTEPCTBO HAYKH 1 BBICHIEI'O OBPA3OBAHUS
POCCHUICKOH ®EJEPAIINN
benepanpHOE TOCYAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIICTO O6paSOBaHI/IH
«APKYTCKHI T'OCYJAPCTBEHHBIIA YHUBEPCUTET»
(PI'BOY BO «HT'Y»)
I/IHCTI/ITyT MAaTCMATUKU U I/IH(I)OpMaI_II/IOHHBIX TEXHOJIOTUU
Kadenpa nnpopMaimoHHBIX TEXHOJIOTUN

o —
e P

Y EBERIIAIO
< Bupeirop MMUT HI'Y

o

Pabouasi nporpamMMa qMCIMIUIMHBI (MOILYJIA)

b1.B.13 CoBpemMeHHBIe apXUTEKTYPHI INIy0OKHX HCKYCCTBEHHBIX HEHPOHHBIX

cereit
Hanpasnenue noaroroBku 01.03.02 Ilpuknannas MmaremMaTuka u HHPOpPMaTHKa
HanpasnenHocTs (pouiib) HOATOTOBKU CucTteMbl HCKYCCTBEHHOTO MHTEIUIEKTA
Kpanudukanus BeITYCKHUKA OakamnaBp

®dopma 00yueHus OYHas

Hpkytck 2023 r.



1. IEJIM ¥ 3AJJAYM JUCHMUILINHBI

1. Llenu TUCHMITIMHBL: U3yYeHHUE OCHOBHBIX METO/IOB pa3pabOTKH U 00YUEHHUsI COBPEMEHHBIX
ApXUTEKTYp TIIyOOKHX HEHPOHHBIX CETEH, a TaKkKe NPHOOPETEeHNE MPAKTUIECKUX
HaBBIKOB X IIPUMEHEHHUS B COBPEMEHHBIX 3a/1a4aX MaTeMaTUYeCKOT0 MOCTUPOBAHHMS
1 00pabOTKH JTaHHBIX.

2. 3agauu TUCUUIUIMHBIL:

npuoOpeTeHne

3HaHUH U (HOPMUPOBAHHE PAKTUYECKUX HABBIKOB B 001aCTH pa3paboTKu
COBPEMEHHBIX apXUTEKTYp ITYyOOKHUX UCKYCCTBEHHBIX HEHPOHHBIX CETEH, NX
NPUMEHEHHS K TPAKTUYECKUM 3aJjauaM.

dbopmupoBaHUe

KOMIIETEHIIM B BOIIPOCAX MOJTOTOBKH U Pa3pabOTKH COBPEMEHHOTO

IIPOrPaMMHOIO MPOAYKTA, Ha 0a3e JAHHBIX apXUTEKTYP.

3. IlpuoOpeTeHre 3HaHUI OCHOBHBIX apXUTEKTYP UCKYCCTBEHHBIX HEHPOHHBIX CETeH,
TEOPETUYECKHUX U MPAKTUYECKUX aCIIEKTOB UX O0Y4YEHHs, a TAKXKE COBPEMEHHBIX
IPOTPaMMHBIX TTAKETOB JUIsl pabOTHI ¢ TITyOOKMMHU UCKYCCTBEHHBIMH HEHPOHHBIMU
CETSMHU.

4. ®opMUpOBaHHE YMEHUI:

KOMIIETEHTHOT'O

aHal3a pe3yJabTaToB 00y4YeHUS ITTyOOKON apXUTEKTYphl, YMEHUS

aHAJIM3UPOBATh U YCTPAHATh OCHOBHBIE TPOOJIEMBI, MEIIAOIINE UX NTPABUIBHON paboTe
U 00Y4EHHUIO.

IPaBUIBHO

o00paTh apXUTEKTYPY MOJ TEKYIYIO PAKTHUECKYIO 3a/1a4y U UMEIOIIUNCS

Ha0Op JaHHBIX.

5. OcBoeHME HAaBBIKOB pabOThI C COBPEMEHHBIMU OMOIMOTEKaMU IITyOOKOro 00yueHus
Ha s13bIKe mporpamMMupoBanus python: TensorFlow, Keras, PyTorch.

DOpMHUPOBAHUE HABBIKOB:

pa3paboTku

¥ 00y4eHus TITyOOKUX HEHPOHHBIX CETeH B PA3UUHBIX TEXHHUECKUX

CUTYyallUsX M IPOrpaMMHBIX Cpeax: paboTa Ha CTAllMOHAPHOM KOMIIBIOTEPE B CUCTEME
HAy4YHBIX OJIOKHOTOB jupyternotebook,

IIPY HAJIMYKUU WM OTCYTCTBHM I'pauuecKoro

ycKopHTes. paboTa B cucTeMe 00IauyHbIX BEIUMCIEHUH googlecolab.

paboThl

C aKaJIEMUYECKOU U CIIPAaBOYHOU JIUTEPATYPOU 110 TEMATUKE, KYJIbTYPbI IPAaBUILHON
IIOCTAHOBKH UCCIIEI0BATENbCKOM 3a1a4un U pabOThI ¢ IKCIIEPUMEHTOM.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

VYuebnas qucuuraa b1.B.13 CoBpeMeHHbIe apXUTEKTYpPbI ITYOOKHUX UCKYCCTBEHHBIX
HEHPOHHBIX CETe OTHOCUTCS K yacTu bioka 1 oGpa3zoBarensHOI TporpamMmbl, GOpMUPYyEeMOi
YYaCTHUKaMHU 00pa30BaTeIbHBIX OTHOIICHHH.

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA JUCHUITJIMHBI

[Iporecc ocBoOeHUS TUCIUIUIMHBI HAIPABJICH Ha (POPMUPOBAHHUE CIICTYIONTUX KOMIIETEHITUN B



cootBercTBUU ¢ @PI'OC BO u OII BO no nanpasnenuto noarorosku 01.03.02 Ipuxiagnas
MaTeMaTuka 1 HHpOpMaTHKa:

ITK-9 Cnioco6eH co3maBaTh U BHEAPSATH OJHY WJIH HECKOIHKO CKBO3HBIX IH(PPOBBIX
CyOTEeXHOJIOTHI MCKYCCTBEHHOT'O MHTEJIJICKTA.



4. COIJEPKAHUE U CTPYKTYPA JUCIHHUIIJINHBbI
O0BeM IUCIUIIIMHEL COCTABIAET 3 3a4eTHLIX €., 108 Jac.

dopMa NpOMEKYTOYHON aTTECTALUU: 3a4€T C OLEHKOM.

4.1. Copep:xanue TUCUMILIIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM, ¢ YKa3aHMeM BH/I0B
YueOHBIX 3aHAATHI U OTBEICHHOI0 HA HUX KOJIHYeCTBA AaKAIeMUYECKUX YACOB

Pasnen mucunmineel / Tema Bunbl yaeOHO# paGoThI DopMbl
KonraktHas paboTa CaMocCT. | TEKyILIero
MPEToaBaTes C pabota | KOHTPOIS;
00yJaroImuMuCs DopMbI
Jlextmu | JIa6. [Ipaxkr. MPOMEKYT.

3aHATHS | 3aHATHS aTTeCTaluun

Tema 1. OOy4enne riry0OKHX UCKYCTBEHHBIX | 4 4 5

HEWPOHHBIX ceTen

Tema 2. Perynspuzanus 1 9ucieHHAst 4 4 5

ONTHMU3ALMS B INTyOOKOM 00y4eHHH

Tema 3. CBepTOUHBIE HEHPOHHBIE CETH U 4 4 5

3aja4u 00paboTKK M300paskeHusI.

Tema 4. CoBpeMeHHbIE apXUTEKTYPHI 4 4 5

CBEPTOUYHBIX HEHPOHHBIX ceTeil

Tema 5. Hucto cBepTOUHBIE apXUTEKTPYPHI: 4 4 5

ABTOKOJIMPOBIINKH, CETMEHTALIUS

M300paKeHHH.

Tema 6. ['eHepaTHBHBIE 3aJaun. 4 4 5

I'eneparnBHOCOCTSA3aTEIBLHBIE HEHPOHHBIC

cetn

Tema 7. 3amaun 06paboOTKH 8 8 6

rocJsieioBatesibHOCTEeH. PexkyppeHTHBIE ceTH

Hroro (8 cemecTp): 32 32 36 3a4.C OII.

4.2. Conep:xanue yueOHOro MaTepuaJia

Tema 1. OOyuenue riry0OKUX UCKYCTBEHHBIX HEHPOHHBIX CeTel

Tewma 2. Perymsipusanus u yucieHHasi ONTHMHU3ALUS B TITyOOKOM 00ydeHUH

Tema 3. CBepTouHbIe HEHPOHHBIE CETH U 3a/1a4 00pabOTKH N300paskeHUsL.

Tema 4. CoBpeMEHHbBIE apXUTEKTYPbl CBEPTOUYHBIX HEUPOHHBIX CETEH

Tema 5. Uucto cBepTOUYHbIE apXUTEKTPYPHI: aBTOKOAMPOBIIUKH, CETMEHTAINS N300paskeHHA.
Tema 6. ['eHepaTuBHBIE 3a/1a4u. [ eHepaTUBHOCOCTA3aTEIbHBIE HEUPOHHBIE CETH

Tema 7. 3agaun 06paboTKu nocnenoBatenbHOCTel. PekyppeHTHbie cetn

4.3. MeToan4yeckune yKa3aHus 110 OPraHM3alMid CaAMOCTOSATEIbHOI padoThI CTY/IeHTOB

CamocrosiTenbHast paboTa CTYACHTOB BceX (OPM U BUIOB OOyUEHUS SBISETCS OJHUM U3
00s13aTeNIbHBIX BUIOB 00pa30BaTeIbHON IS TENbHOCTH, 00ECTIeYnBaIOIIEH pean3alnio
TpeboBanuit denepaabHbIX TOCYAAPCTBEHHBIX CTAaHIAPTOB BhICIIEro 0O0pa3oBaHus. CoriacHO
TpeOOBaHUSM HOPMATHBHBIX JTOKYMEHTOB CaMOCTOSITENIbHAS paboTa CTYICHTOB SIBISICTCS
00s13aTeNbHBIM KOMIIOHEHTOM 00pa30BaTeIbHOrO0 MpoIiecca, TaK Kak OHa 00ecreynBacT
3aKperUIeHUE MOTyYaeMbIX Ha JCKIIMOHHBIX 3aHITHSX 3HAHUHU MyTeM MPUOOPETEHIS HABBIKOB



OCMBICJICHUS U PACIIUPEHUS UX COACPKAHMSI, HABBIKOB PEIICHHS aKTYaTbHBIX MPOOIEM
dbopMupoBaHHs OOIIEKYIBTYPHBIX U TPOPECCHOHATBHBIX KOMIIETEHITUN, HAyYHO-
HCCJIEIOBATEILCKOM IeATeIbHOCTH, TIOJATOTOBKU K CEMHHApaM, TabOpaToOpHBIM padoTam, caade
3a4eTOB U AK3aMeHOB. CaMocTosTeNbHAs paboTa CTYACHTOB IPEICTaBIIsIeT CO00 COBOKYIHOCTh
ayTUTOPHBIX ¥ BHEAYAUTOPHBIX 3aHATHI U paboT. CamocTosATenpHas paboTa B paMKax
00pa30BaTeNbHOTO MpoIiecca B By3€ pPelIaeT CAeAYIONUe 3a1a4u:

— 3aKpeIUICHUE U pacUIMpeHne 3HaHUHN, YMEHHH, MOJYICHHBIX CTyJEHTaMH BO BpEMS
ayJIUTOPHBIX U BHEAYJAUTOPHBIX 3aHATHI, IPEBpallEHNE UX B CTEPEOTUIIBI YMCTBEHHOU U
buU3HYECKOI 1eATETHHOCTH;

— IpuoOpeTeHe JOMOTHUTEIbHBIX 3HAHUN 1 HaBBIKOB MO JUCIHUILIMHAM Y4eOHOrO IUIaHa;

— ¢opMUpOBaHUE U PA3BUTHE 3HAHHI U HABBIKOB, CBS3aHHBIX C HAYYHO-HUCCIIEI0BATEIbCKON
JEeSITEIbHOCTBIO;

— pa3BUTHE OPUEHTALIMU M YCTAHOBKH Ha KaUeCTBEHHOE OCBOCHUE 00pa30BaTeIbHOM
IPOrpPaMMBl;

— pa3BUTHE HaBBIKOB CAMOOPTaHU3AIINH;

— ¢opMUPOBAHNE CAMOCTOSTEIbHOCTH MBIIIIEHUS, CIIOCOOHOCTH K CaMOPa3BUTHIO,
CaMOCOBEPILEHCTBOBAHUIO M CaMOpeaH3allHH;

— BBIPaOOTKA HaBBIKOB d(P(HEKTUBHOM CaMOCTOATEILHON TPO(EeCCHOHATEHON TEOPETUIECKOH,
NPAaKTUYECKON U yueOHO-UCCIIEI0BATENLCKOM NEATETbHOCTH.

IMoaroroBka k Jekuuu. KayectBo 0CBOCHMS coAepKaHUA KOHKPETHOW TUCIIUTIIIMHBI
IPSMO 3aBHCUT OT TOTO, HACKOJIBKO CTYJICHT caM, 0€3 BHEIIHETO MPUHYKICHUS GOpMUpPYET y
ce0sl yCTaHOBKY Ha MOJy4YeHHUE Ha JIEKIUAX HOBBIX 3HAHUH, TOMOJHSIONUIMX YK€ UMEIOIIHECS 110
JTaHHOW JUCHHILTHHE. BpeMs Ha MOJArOTOBKY CTYICHTOB K ABYXYAaCOBOU JIEKIIMU 1O HOPMATHBAM
coctaiseT He meHee (0,2 Jaca.

IMoaroroBka k mpakTHYecKOMY 3aHATHIO. [[0ATOTOBKA K MPAKTUYECKOMY 3aHSATHIO
BKJIIOUYAET CIEAYIOLIUE 3JIEMEHTHI CAMOCTOSTENIbHON 1eATEeIbHOCTHU: YETKOE MPECTaBICHNE
eI U 33719 €ro IPOBEICHUS; BBIICTICHHE HABEIKOB YMCTBEHHOM, aHATUTHYECKOM, HAYyIHOMI
NEeSTeIbHOCTH, KOTOPBIE CTAaHYT PE3yJIbTaTOM MpecTosel paboTsl. BeipaboTka HaBBIKOB
OCYILECTBIISICTCS ¢ IOMOILBIO OJYy4YEeHUsI HOBOM MH(OopMaIiu 00 N3y4aeMbIX Ipoleccax u ¢
MOMOIIbIO 3HAHUS O TOM, B KAKOM CTENEHU B IaHHOE BpeMS CTYIECHT BIIaJIe€T METOIaMU
UCCJICIOBATEILCKOM IeATEeIbHOCTH, KOTOPHIMU OH CTaHET IMOJIb30BAThCS HA TIPAKTHYECKOM
3aHATUd. [loaroToBKa K MPaKTUUYECKOMY 3aHATHIO HEpeaKo TpedyeT noadopa MaTepuara,
TAHHBIX M CIICIUATBHBIX HCTOYHUKOB, C KOTOPBIMH MPEACTOUT yueOHas paboTa. CTyaeHThI
JOJIKHBI IOMa TOJATOTOBUTH K 3aHATHIO 3—4 npumepa GOopMyJIHPOBKU TEMbI UCCIIEIOBAHUS,
MPEJICTABICHHOTO B MOHOTpa(UsX, HAYIHBIX CTaThsIX, OTUETaX. 3aTeM OHH CaMOCTOSITEIILHO
OCYIIECTBIISIIOT MMOMCK COOTBETCTBYIOIIUX UCTOYHUKOB, ONPEIEIIAIOT aKTYalbHOCTh
KOHKPETHOT'O UCCIIEIOBAaHMS ITPOLIECCOB U SIBJICHUM, BBIZICTISIOT OCHOBHBIE CIIOCOOBI
JT0Ka3aTeNNbCTBa aBTOPAMU HAyYHBIX pa0OT LIEHHOCTH TOTO, YeM OHU 3aHUMaloTcs. B xoze
CaMoro MPaKTUYECKOTO 3aHSITHSI CTYICHTHI CHAaYalla PECTABISIOT HaliICHHbIC MU BapUAHTHI
(bOopMyITUPOBKH aKTyaJIbHOCTH UCCIIEIOBaHMS, 00CYKIal0T UX U 0OOCHOBBIBAIOT CBOE MHEHHUE O
HAWIy4IleM BapuaHTe. Bpemsi Ha MOATOTOBKY K MPAKTUYECKOMY 3aHATHIO IO HOpMaTHBaM
coctapiseT He meHee (0,2 gaca.

IMoaroroBka k ceMUHaApCKOMY 3aHATHIO. CaMOCTOSTENbHAS MOATOTOBKA K CEMUHAPY
HaIpaBJieHa: Ha pa3BUTHE CIOCOOHOCTHU K UTEHUIO HayYHOH U MHOM JTUTEpaTyphl; HAa MOUCK
JIOTIOJTHUTEIBHON HH(OpMAaIiK, TO3BOJISIONIEH TTy0Ke pa3o0paTbcsi B HEKOTOPBIX BOIIPOCax; Ha
BBIJICJICHHE MTPU pabOTe C pa3HbBIMU UCTOYHHKAMHU HEOOX0AMMON HH(POpMauu, KOTopast
TpeOyeTcs JUIsl MOJTHOTO OTBETA HA BOMPOCHI TJIaHA CEMHHAPCKOTO 3aHSTHS; HA BRIPAOOTKY
YMEHHsI IPAaBUJIHHO BHIMKMCHIBATh BHICKA3bIBAaHUS aBTOPOB U3 UMEIOIINXCSI HCTOYHUKOB
uHpopmanuu, opopMIIATh UX MO OubimorpaduyeckuM HoOpMaM; Ha pa3BUTHE YMEHUS
OCYIIECTBIISITh aHAJIU3 BHIOPAHHBIX HCTOYHUKOB MH(POPMAIUH; Ha MOATOTOBKY COOCTBEHHOTO
BBICTYIUICHHUS 110 00CYX/TIaeMbIM BOIpocaM; Ha (POPMUPOBAHKE HABBIKA OTIEPATHBHOTO
pearupoBaHMs Ha pa3Hble MHEHUS, KOTOPbIE MOT'YT BO3HUKATh MIPHU 00CYKIEHUU TEX MIIM UHBIX



HAy4YHBIX TIpo0OsieM. BpeMst Ha MOATOTOBKY K CEMUHApY 110 HOPMATHBAM COCTAaBJISIET HE MEHEE
0,2 gaca.

IMoaroroBka K KOJIOKBUYMY. KOIITOKBUYM IIpe/icTaBiIsIeT COO0M KOJIJIEKTUBHOE
oOcyxJeHue pazjiena JUCIUIUIMHBI HA OCHOBE CaMOCTOSITEIbHOTO U3yYEHUS 3TOTr0 pasjena
cryneHTamu. [IoAroTOBKa K TaHHOMY BUIY YU4EOHBIX 3aHSATHI OCYIECTBISIETCS B CIESIYIOIIEM
nopsake. [IpernoaaBarens 1aeT CUCOK BOIIPOCOB, OTBETHI HA KOTOPBIE CIEYET MOIYUYUTh IPU
W3YYCHUU OTPEJICIICHHOTO MePEYHS HAYUYHBIX UCTOYHUKOB. CTy/IeHTaM BO BHEAYIUTOPHOE
BpeMsi HEOOXOAMMO IPOYUTAThH CHEIHAIbHYIO JINTEPATYpPY, BHIIKUCATh U3 HEE OTBETHI Ha
BOIIPOCHI, KOTOPbIE OYIyT 00CYXIaThCsI HAa KOJUIOKBUYME, MBICIIEHHO C()OPMYIIHPOBATH CBOE
MHEHHE 110 KaXXJ0MY U3 BOIIPOCOB, KOTOPOE OHU BBICKAXKYT Ha 3aHATHH. Bpems Ha MOATOTOBKY K
KOJUIOKBUYMY 110 HOPMaTHBaM cocTaBiisieT He MeHee 0,2 Jaca.

IMoaroroBka K KOHTPOJILHOI padoTe. KonTponpHas paboTa Ha3HaYaETCs MOCIE
U3y4eHHsI ONPEACTICHHOTO pa3zena (pa3/ienoB) TUCIHUILIMHBI U IPECTaBIseT COO0H
COBOKYITHOCTb Pa3BEPHYTHIX MMCbMEHHBIX OTBETOB CTYACHTOB Ha BOIPOCHI, KOTOPHIE OHU
3apaHee MOJIy4aroT OT nmpenojaBaress. CaMocTosTeNbHas! MOATOTOBKA K KOHTPOJILHOW paboTe
BKJIIOYAET B ce0s: — U3YyUYCHHE KOHCIEKTOB JIEKIIUH, PACKPBIBAIOLINX MaTepua, 3HaHHe
KOTOPOT'O MPOBEPSIETCS KOHTPOJIBHOM pabOTOM; MOBTOPEHHE y4eOHOT0 MaTepralia, MoJIydeHHOTO
IIPU MOATOTOBKE K CEMUHAPCKUM, MMPAKTUYECKUM 3aHATUSAM U BO BpeMs UX MTPOBEJICHUS;
U3y4eHHE JOMOTHUTEIBHOM TNTepaTyphl, B KOTOPOH KOHKPETH3UPYETCS COAep KaHue
POBEPSEMBIX 3HAHUI; COCTaBICHHUE B MBICIIEHHOM (JOpME OTBETOB Ha MTOCTABIICHHBIE B
KOHTPOJILHOHM paboTe BOMPOCHI; (OpMUPOBAHUE NICUXOJIOTHYECKON YCTAaHOBKHM HA YCIICIIHOE
BBITMIOJTHEHHE BCceX 3afaHuil. Bpemsi Ha MOATOTOBKY K KOHTPOJIBHOU paboTe 1o HopMaThuBam
COCTaBJISIET 2 yaca.

IMoaroroBka k 3a4ery. CamocTOSTENbHAS OArOTOBKA K 3a4ETYy J0JKHA
OCYILECTBIISATHCS B TEUEHUE BCero cemecTpa. I1oAroToBka BKIIIOYAET CleaAyIONne AeHCTBUS:
NepeyuTaTh BCE JIEKIUH, a TAK)KE MaTepUallbl, KOTOPbIE TOTOBUIIUCH K CEMUHAPCKUM U
NPAaKTUYECKUM 3aHSATHSAM B TEUEHUE CEMECTPa, COOTHECTH 3Ty HH(POPMAIIHIO C BOIIPOCAMH,
KOTOpBIE JJaHbl K 3a4eTy, €ClIid HH(OPMAaLUK HEAOCTATOYHO, OTBETHI HAXOAT B IPEIIOKEHHON
npernoaaBareneM InTeparype. PekomenayeTcs nenaTh KpaTkue 3amucy. Bpems Ha MOATOTOBKY K
3a4eTy 110 HOPMAaTHBaM COCTAaBIIIET HE MeHee 4 4acoB.

IMoaroroBka k 3k3aMeny. CaMOCTOSITENbHASI TOATOTOBKA K 9K3aMEHY CX0XKa C
MOATOTOBKOM K 3a4eTy, 0COOCHHO ecnu oH nuddeperiupoBanabii. Ho 00bemM yue6HOTO
MaTepuaia, KOTOPbI Hy»KHO BOCCTAHOBUTH B TIAMSITH K 9K3aMEHY, BHOBb OCMBICIIUTh U TIOHSATb,
3HAYUTENIbHO O0JIbIIIE, TOATOMY TpeOyeTcs 00JbIle BPEMEHU U YMCTBEHHBIX ycuiuil. Baxxno
copMHpOBATH IIEIOCTHOE NPEACTABICHUE O COJCPKAHUN OTBETa Ha KaX/IbIi BONIPOC, YTO
IpeJoiaraeT 3HaHUE Pa3HbIX HAYYHBIX TPAKTOBOK CYIIHOCTH TOTO MJIM MHOTO SIBIICHUS,
mporecca, yMeHHe pacKpbIBaTh (DaKTOPBI, OMPEACTSIONINE UX TPOTHBOPEYUBOCTh, 3HAHUE HMEH
YYEHBIX, H3Y4aBIINX 00CykaaemMyro mpodiemy. HeooxoauMo Takyke mpuBecTH HH(OPMAITUIO O
MaTepuanax YMIUPUUECKUX UCCICIOBAHUN, UTO YKA3hIBAET HA BCECTOPOHHIOIO MTOATOTOBKY
CTYJEHTa K 3K3aMeHy. BpeMms Ha MOATroTOBKY K 9K3aMEHY [0 HOPMAaTHBaM COCTaBIIsieT 36 4acoB
JUTsE 0aKaIaBpoB.

B ®BI'OY BO «MI'Y» opranuzamus caMOCTOATEIbHON PaboThl CTYACHTOB
pernamenTupyercs [TonoxeHrneM o caMOCTOSITENFHON paboTe CTYICHTOB, IPUHATHIM Y Y€HBIM
cosetom UI'Y 22 nrons 2012 r.

5. VYEBHO-METOJIAYECKOE 1 HTH®OPMALIMOHHOE OBECITEYEHUE
T CHATIIAHBI

5.1. Jluteparypa, 6a3bl JaHHBIX, HH(POPMAIIMOHHO-CIIPABOYHbIE U MONCKOBbIE CHCTEMbI



1. I'pac, Jxoam. Data Science. Hayka o mannbix ¢ Hyns [Tekcer] : yue6. moco6ue / [I. I'pac. -
CII6. : BXB - [Terep0Oypr, 2019. - 336 c. ; 23 cm. - ISBN 978-5-9775-3758-2 (30 3k3.).

2. HunbkoBckuii, M. A. MeToapl aHanu3a 3HaHUHN U TaHHBIX [ DJIEKTPOHHBIN pecypc] : yd.-
meroand. mocodue / U. A. I{unpkoBckuii .- HoBocubupcek : U3a-so HI'TY, 2010 .- 68 c. - Pexum
nocryna: ObC <PykoHT>.

3. UyOykona, Upuna AnekcanapoBna. Data Mining [Tekcr] : yue6. mocobue / 1. A. UyOykoBa. -
M. : UnTepHet-YH-T uHpOpM. TexHooruii : bunom. Jlab. 3nanwmii, 2006. - 382 c. (9 3k3.)

4. Camnpeikut, O. H. MHTEeNIEKTYanbHBIA aHAIN3 TaHHBIX : yaeOHoe mocodue / O. H. CanpbikuH.
- Camapa : Camapckuit yausepcutert, 2020. - 80 c. - ISBN 978-5-7883-1563-8. - Teker :
3JICKTPOHHBIN // JIaHb : anekTpoHHO-0MOMMoTeuHas cucrema. - URL:
https://e.lanbook.com/book/188906. - Pexxum gocTyma: st aBTOpU3. MOJIb30BaTeNei

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

6.1. YueOHas1 ayauTOpuUs 1JIs1 POBEACHUSA:

— 3aHATHUH JIGKLIMOHHOTO TUIIA,

— 3aHATUH CEMUHAPCKOTO (TIPAKTUYECKOTO) TUTIA,

— IPYIIOBBIX M UHAMBHYATbHBIX KOHCYJIbTAIIHA,

— TEKYILEro KOHTPOJISl ¥ IPOMEKYTOUHON aTTEeCTALUH.

OcHaiuenue:

VYyeOHast ayuTOpHsl, yKOMIUIEKTOBaHHAs CIIELIUAIU3UPOBAHHON MEOEIbIO U TEXHUYECKUMU
CpeAcTBaMu 00y4eHHUs, CIyKAIUMH JUTS TpeACTaBIeHHs yaeOHOH nH(opMaiu 60JbIIoi ay-
JUTOPHUH, JUISl TPOBEACHUS 3aHATHH JIEKIIMOHHOTO TUIIA, TPAKTUYECKUX 3aHATHH (CEMUHAPCKOTO
THUIIA), KyPCOBOT'O MPOEKTUPOBAHUS (BBIITOJHEHHS KYPCOBBIX padoT), IPYNIOBBIX U WHAUBUTY-
QJIBHBIX KOHCYJIbTALUN, TEKYILEr0 KOHTPOJISL U IPOMEXYTOUHON arTecTauuu. st mpoBeaeHus
3aHATUH JEKIIMOHHOTO THITa 00yYarOIIUMCS MPEAIaraloTcsi HAOOPHI IEMOHCTPALMOHHOTO 000-
pYIOBaHUA M y4eOHO-HAIIIAHBIE TOCOOMSI, 00eCTIeUrBAIOIIME TEMAaTHUECKUE UILTIOCTPALIUH.
6.2. Ilomermenust 111 CaMOCTOSITEIbHON PadoThl 00y4aIOLIUXCH.

OcHalenue:

[Tomerenus st CaMOCTOSATENFHON pabOThI 00yYArOIIUXCsI, OCHAIIEHHBIE YueOHOI MeOenblo.
PaGoune mecta oOyuarommxcst 000pyI0BaHbl KOMITBIOTEPHOU TEXHUKOU W TTOAKITIOYEHBI B JIO-
KaJbHYIO BBIYMCIUTEIBHYIO CETh, B T.4. C UCIIOJb30BaHHeM OecripoBoHOro Wi-Fi moakimroue-
HUS, ¢ BO3MOXHOCTBIO BBIX0/1a B TJ100aJIbHYIO CeTh VIHTEpHET U C JOCTYIIOM B JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CpeNy.

6.3. [IporpammHoOe obecniedeHue

[Ipunoxenue ans urenus PDF-daiinos, Opaysep A mpocMoTpa HHTEPHET KOHTEHTA, MTPHUIIOXKe-
Hue st co3panus PDF-gaiinos.

7. OHEHOYHBIE MAUTEPI/IAJII)I JJIA TEKYIIETI'O KOHTPOJIA 1
INPOMEXYTOUYHOU ATTECTAIIUAN

7.1. OnleHOYHBIE CPeACTBA ISl IPOMEKYTOYHON aTTecTAlNM

Cnucok BONPOCOB JJIsl IPOMEKYTOYHOM aTTeCTAIUM:

1 TTomHOCBSI3HBIE HEUPOHHBIE CETH, METOI OOPATHOTO PACIIPOCTPAHEHHUS OIITHOKH,
CTOXAaCTHUYECKUM I'PaJUEHTHBIN CITYCK.



2 [TapameTpsl u runeprnapameTpsl. OOyuarorias, TeCToBasi U BAIUJAlMOHHAs BEIOOPKA.
HenooOydenne u nepeodydcHueE.

3 Mertox MmoMeHTOB, MeTo HectepoBa. AanTuBHbIE MOIM(UKAIIUN CTOXaCTUYECKOTO
I'PaJiMEHTHOrO CITyCKa.

4 Hopmanu3anus o MUHHOATYaM.

5 Mauimanu3anyst BECOB.

6 Perynspusanus B rmy6okom o0ydenuu. L1 u L2perymnspuzaius Becos.

7 Dropout.

8 buosornueckas Mozenb 3peHust. Onepanusi CBEpTKU U B3ATHA MakcuMyMa. CBEPTOYHBIN
HelipoH. CBEpTOYHBIE HEHPOHHBIE CETH.

9 CoBpeMeHHbBIE apXUTEKTYpPbl CBEPTOUHBIX ceTel: apxurekrypa VGG.

10 CoBpeMeHHBIEC apXUTEKTYphl CBEPTOUHBIX ceTel: apxuTekTypa Network in Network.

11 CoBpeMeHHbIE apXUTEKTYpPBI CBEPTOUHBIX CETEM: apXxuTeKTypa ResNet.

12 CoBpeMeHHBIE apXUTEKTYPhI CBEPTOUHBIX ceTel: apxutekTypa DenseNet.

13 CoBpeMeHHBIE apXUTEKTYpPhl CBEPTOUHBIX ceTeil: apxurekTypa MobileNet.

14 Yucro cBepTOYHBIE HEHPOHHBIE CETU. ABTOKOAUPOBIIMKHU. Bapuamonueie
aBTokonupoBmuku (VAE).

15 3amaua ceMaHTUUECKON pa3MeTKu n3oopakenus. Apxutekrypa UNet

16 I'eneparuBHas 3ana4a. [ eHepaTUBHOCOCTA3aTEIbHbIE UCKYCCTBEHHBIE HEUPOHHBIE CETHU:
GAN, CGAN.

17 Pexyppentnsie HeiipoHHble ceTd (RNN). O0yueHne pekyppeHTHBIX ceTeil 1 o0paTHoe
pacrnpocTpaneHnue omuoku ckBo3b Bpems (BPTT).

18 Cnou ¢ namsarero. Cetu nonroit kparkoBpemennoit namsatu (LSTM). Apxerukrypa Gated
Recurrent Unit (GRU).

19 3apayn aBTOoMaTH4eckoil 06padboTku TekcToB. BekTopHbie npeacraBienus cios (Word
Embeddings).

20 Cgeprounsle cetu A 00paboTku TekcToB. Mozenu seq2seq.

21 PexyppeHTHBIE ceTH ¢ MEXaHU3MOM BHUMaHus (Attention).



