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1. IEJIb OCBOEHUS AN CIUATIJIMHBI

Hucuumnuna «'mybokoe oOydyeHHWE W TEHEpaTUBHBIE MOJEIU» BXOJUT B MpOTrpamMmy
MarucTparypsl «VHTemIeKTyaabHble TpPAHCIOPTHBIE CHUCTEMBbl» 10 HampasiieHuto 23.04.03
«IKcIuTyaTausl TPaHCIOPTHO-TEXHOJOTUYECKUX MaIlliH U KOMIUIEKCOB»/27.04.04 «YnpasneHue
B TEXHHUYECKUX CHCTEMax» U u3ydaercs Bo 2 cemectpe 1 kypca. Juctumunny peanmmusyer Kademnpa
MEXaHUKH U TMPOIecCOB YympaBiieHuda. JucuuruimHa coctouT u3 5 pa3nenoB u 14 teM
HampaBjiIeHAa HAa W3ydeHHe - 0a30BbIX NPUHIMIIOB OOYYEHHUS C MOJIKPEIICHMEM; - OCHOBHBIX
QITOPUTMOB OOYUYEHHUSI C TMOAKPEIUIEHHEM. - TEPMHUHOJIOTMYECKOTo amnmapara OOydeHUs C
MOJKpeIJICHHEM. - Onbnanoreku rirybokoro ooydenust Tensorflow.

[lenbto OCBOGHMSI JUCIHUIUIMHBI SBISIETCS TO3HAKOMUTHCS M OBJAJETh 0a30BBIMU
MPUHIMIIAMA U OCHOBHBIMHU QJITOPUTMAMH OOYYECHHS C TIOJKPEIUICHUEM JJisi MPUMEHEHUS HX B
cBOEH MpodeccroHaIbHOM 1eATeNbHOCTH.

2. TPEBOBAHMUSI K PE3YJIBTATAM OCBOEHUA JUCHUITJIMHbBI

OcBoenue mucuuiuivHbl «['1y0okoe o0yueHHe M TeHepaTHBHbIE MOJIEJIN» HAlpaBIE€HO Ha
(bopmupoBaHUe Yy 00yJarOIUXCS CIEAYIONIMX KOMIIETCHINH (YaCTH KOMITETCHIINN )

Tabnuya 2.1. Ilepeuenv xomnemenyutl, opmupyemvix y o00y4arOWUxXcs npu 0ce0eHuu
OUCYUNTIUHBL (Pe3VIbmambl 0C80EHUS OUCYUNTIUHDL)

Indp Kommeretmust HNuauxaropsl JOCTHKEHUS KOMIIETeHIUH
(B paMKax JaHHOW AMCHUIUIMHBI)
Crnoco0eH ncKaTh HyXKHBIE
WCTOYHHUKH HH(POPMAIIH 1
JTaHHEIC, BOCIIPHHUMATB, YK-7.1 CnocobeH ucroiabp30BaTh COBPEMEHHbIE HH()OPMaMOHHbIE
QHATN3MPOBATH, 3AIOMUHATE U | TEXHOJIOTUH U MPOrPaMMHBIE CPEACTBA IIPU PEIICHUH
nepenaBaTh HHPOPMAIIHIO C npo(heCcCHOHANBHBIX 3a1ad;;
ucnons3oBanneM muposeix | YK-7.2 CiocobeH ucnons30BaTh HHPOPMALHIO, METObI U
CPEIICTB, a TAKXKE C IOMOIIBI0  |[IPOTPaMMHBIE CpE/ICTBa ee coopa, 06paboTKM 1 aHaIHM3a IS
ANTOPUTMOB IIpH paboTe C MH()OpPMALMOHHO-aHATUTUYECKOH MOJICPKKH TPUHSATHSI
VK-7 MOJyYCHHBIMU U3 PA3IMYHBIX | YIIPABIEHUYECKUX PELICHUH;;
UCTOYHUKOB JaHHEIMHU ¢ Lenbio | YK-7.3 Biaageer meronamu noucka, coopa u 00paboTKy,
3¢ PEKTUBHOTO UCTIOIB30BAHMS |KPUTHYECKOTO aHAJIN3a U CHHTE3a MH(POPMAIMHU C UCTIOJIb30BaHHEM
MoJTy4eHHOM nHpopMaluu aasi | IU(POBBIX CPEICTB IS PEIICHHS TOCTaBICHHBIX 33/1a4, HAaBBIKAMHU
peleHns 3a7a4; MPOBOAUTH MOATOTOBKH 0030pOB, aHHOTAIINH, COCTaBIEHHS pedepaTos,
OIICHKY WH(pOpMAINH, ee HaY4YHBIX JOKJIQI0B, MyOIUKanui 1 Onbimorpaduu 1o Hay4IHO-
JOCTOBEPHOCTB, CTPOUTH HCCIIeI0BATEIbCKON paboTe ¢ HCII0JIb30BaHUEM LIU(PPOBBIX
JIOTHYECKUE YMO3aKIIIOUCHHS HA | CPEICTB.;
OCHOBaHMH TOCTYTAIOMIEH
nH(pOpMaLUK 1 TaHHBIX
OIIK-7.1 3HaeT OCHOBHBIE METOJIBI cOOpa M MIPOBEICHUS aHATN3a
Crnoco6eH oCyIIecTBISITE COOp U | HAyYHO-TeXHUUYECKOi nH}popmanuy;;
IIPOBOAMTD aHAJIU3 HAYYHO- OIIK-7.2 YMeeT aHami3upoBaTh 1 0000111aTh OTEYECTBEHHBIN 1
TeXHHYECKOH nHpopmanuu, 3apyOeKHBIN OIBIT B 00JIACTH CPEACTB aBTOMATH3ALNH H
OIIK-7 00001aTh OTEYECTBEHHBII U | yIIpaBIICHHUS;;
3apy0OexxHbIi onbIT B 0Onactu | OIIK-7.3 Bnajgeer metomamu c6opa U MPOBEICHHUSI aHAIH3A
CPEACTB aBTOMATU3alNU U HayYHO-TEXHUYIECKOH HHPOPMALINH, a TAKOKE MOXKET 0000IaTh
YIIpaBIeHUS OTEYECTBEHHBIH 1 3apyOe)KHBIH ONBIT B PO EeCCHOHATBHON
OTpaciu.;
CriocoGeH NPUMEHATE, METOJIkI I1K-4.1 Ynpasnsier paboTaMu 10 aHAIN3Y TaHHBIX B COOTBETCTBUH
HCKYCCTBEHHOTO MHTEJIEKTa JUIsl | TPEOOBAHMAMH 3aKA3UHKA:
TIK-4 AHATTHZA JIAHHDIX U YAUTBIBATE e 4 3 Brageer neit OCGTG’BBIMI/I TEXHOJIOTHSIMH JJIs PEILIEHUS
TpeOOBaHMUS 3aKa3YMKOB 2 B pocer . AP
3a/1a4 mpodecCHOHANBHON NeSITeIbHOCTH;
poeKToB B obsactu UT

3. MECTO JUCHUIIJINHBI B CTPYKTYPE OII BO




Huctunnuna «['mybokoe o0ydueHHe U TeHepaTHBHbBIE MOJEIN» OTHOCUTCS K 00s13aTeIbHOMN
yactu 010ka 1 «/lucuuminnel (Moaysn)» 00pa3oBaTebHOM MPOrpaMMbl BBICILIETO 00pa30BaHMUA.

B pamkax oOpa3oBaTelbHON NpOrpaMMbl BBICHIETO O0pa3oBaHHA OOY4YaIOIIMECS TaKXKe
OCBaMBAIOT JpYyrue JUCHUIUIMHBI  W/WIW  TNPaKTUKH, CHOCOOCTBYIOLIUE  JOCTHXKEHUIO
3aIJTAHUPOBAHHBIX PE3YJIBTATOB OCBOCHHS TUCIHHIUIUHBI «I[J1yboKoe 00ydeHHe W TeHepaTHBHBIE
MOJICIIN.

Tabnuya 3.1. Ilepeuenv xomnonenmos OII BO, cnocobcmayrowux 00CMUICEHUIO
3aNnAIAHUPOBAHHBIX PE3YTbMAMOE8 0CE0EHUSL OUCYUNTUHDBL

IpexmecrByromue Iocnenyromue
Mudp Hanwmerosanue le/lcﬁl/l[llIJII/ll-lbl/yMol;[lyJ]l/l lll/ICIIl/IIIJIl/Iil-I)l:I/MOLIyJIl/I
9 9
KOMIET NI NMPaKTHKH* MPAKTHKA*

Cnoco0eH ucKaTh Hy)KHbIE
WCTOYHUKH HHPOPMALMH 1
JaHHbIE, BOCIIPHHIMATH,
AQHAJIM3UPOBATh, 3aIIOMUHATD
U IepeaBaTh HHPOPMALHIO
C HCIIOJIb30BaHHEM
H(PPOBBIX CPEACTB, a TAKKE
C TMIOMOIIBIO AITOPUTMOB
pu paboTe ¢ MOTy4YeHHBIMU
U3 Pa3INYHBIX UCTOYHHUKOB

VK-7 MaHHBIMU C LEIBI0
addexTrBHOTO
HCIIONB30BAHHMS TIOYYCHHON
UHOOPMALNH IS PEILCHUS
3a/1a4; IPOBOAUTB OLICHKY
nHPOpPMALINH, e
JOCTOBEPHOCTh, CTPOUTD
JIOTHYECKHE
YMO3aKJIIOUYEHHS Ha
OCHOBaHHH IIOCTYHAOIICH
uHGOPMALUH U JaHHBIX

CoBpeMEHHBIC METO IbI MAIITMHHOTO
00y4eHMUS;
WudopmannonHsie 6a3bl JaHHBIX;

Cnoco0eH oCyIiecTBIsATh
cOOp ¥ IPOBOANTH aHATTN3
Hay4YHO-TEXHUYECKOU
nHpopmanum, 0600mATH CoBpeMeHHbIE METO bl MALIMHHOTO

OIIK-7 OTEYECCTBEHHBIN H 00yueHus;
3apyOeXHBII ONIBIT B
obJlacTu cpencTB
aBTOMAaTH3ALNH 1
YIIpaBJIeHHs

Crnoco6eH pUMeHSTh

Bupmyanvnas peanonocms **; Hayuno-uccieaoBaTeabCKas
METOBI UCKYCCTBECHHOTO
bonvuue azvikogvie modenu u paborta;
MHTEJUICKTA IS aHAIIN3a sk
T1K-4 azenmol **, IIpennunioMHas mpakTukKa;

JTAaHHBIX U YYUTHIBATH
TpeOOBaHUs 3aKa3IMKOB
npoekToB B o0actu UT

WuTennekryansHast cOOCTBeHHOCTh; | KoMmmbloTepHOE 3peHue;

* - 3aTI0JTHAETCS B COOTBETCTBHHM ¢ MaTpuien komrerenuuii u CYII OIT BO
** - 3JIEKTUBHBIC TUCIUIUTHHBI /TPAKTHKA




4. OFBEM JUCHUILIMHBI U BUJIbI YYUEBHOM PABOTBI

O61ua;1 TPYAOCMKOCTH TUCHUILTITUHBL ((FJ'IY6OKOG 06y‘IeHI/I€ N I'CHECPATUBHBIC MOJCIINY COCTABJIIACT «5» 3a4ETHBIX CIAWHUII.

Tabauya 4.1. Buovl yuebHolU pabomsi no nepuooam 0c8oeHusi 00pa308amenbHOl NPOSPAMMbL 8bICULE20 00PA308aHUsL Ol OYHOU DPOpMbL
00yueHus.

Bupn yue6Holi paboThI BCETO, ax.u. CeMeczT PCED
Konumaxmmnas paboma, ax.u. 34 34
Jlexunu (JIK) 17 17
Jla6opartopusie pabots! (JIP) 17 17
IMpaktuueckue/cemunapckue 3ausatust (C3) 0 0
Camocmosmenshas paboma 00y4arOuWuxcsi, ax.u. 110 110
Koumpons (sx3amen/3auem c oyenkoi), ax.u. 36 36
O01masi Tpy10eMKOCTh TUCHUIIHHbI aK.4. 180 180
3a4.e/l. 5 5




5. COAEP)KAHUE JUCHUIIJIMHBI

Tabauya 5.1. Cooeporcanue oucyuniunsvl (MoOYs) no 6uOaAM yuebHOU pabomol

Bun
HaunMeHoBaHMe TeMbI Coaepxanne TeMbl YuyeOHoi
padoThI*

Homep HaumeHnoBanue pasaena
pasaena JTUCHHUILIMHBI

BapuannoHHbIH BBIBOJ KaK METO NPUOIMKEHHOTO 0alileCOBCKOTO
BBIBOJIA TISI CIIOXKHBIX BEPOATHOCTHBIX Mozeneil. CToxacTHuecKuit
BapUAaLlMOHHBIN BBIBOJ C UCIIOJIB30BAHUEM I'PAJMEHTHOIO CIIyCKa U
CIIydaltHOM anmpoKCUMAaLUHU s MacIITabupoBaHus Ha OOJIbIINe
HaOopk! JaHHBIX. [IpuMeHeHne A Mozenel ¢ JTaTeHTHBIMHU
NIEPEMEHHBIMU.

11 CroxacTHYeCKH BapUallMOHHBIN BBIBO. JIK, JIP

JIBaX 16l CTOXaCTUYECKHIH BapHAIIMOHHBII BHIBOJ C
HCTIONIb30BAHUEM CITyJaiHBIX TI0OABBIOOPOK JAHHBIX U CITydaifHBIX
annpokcuManui rpaauenTa. [lpeumyiecTsa s MoJenei ¢ JIK, JIP
60JBIINM YHCIIOM TTapaMeTpoB. CHIKEHHE BBIYUCIUTENBHON
CJIO)KHOCTH.

CTroxacTHUECKHI

Pazgen 1 .
BapHAaIlMOHHBIN BBIBOJ

JIBaX/1bl CTOXaCTUYECKUN BApUALIMOHHBII
BBIBO/JI.

1.2

BaiiecoBckue HEMPOHHBIE CETU KAK HEUPOHHBIE CETH C
pacIpeseneHIsIMHU ITapaMeTpoB BMECTO (PUKCHPOBAHHBIX BECOB.
VYu4ér HeonpeJeIEHHOCTH B IpeiCKa3aHUAX. BapHallioHHbII BEIBOJ
Juisi 00y4yeHus 0aiieCOBCKUX HEHPOHHBIX CETEH.

1.3 |baitecoBckue HEHPOHHBIE CETH. JIK, JIP

BapuanuoHHb11 aBTOKOIUPOBILUK KaK T€HEPATUBHAS MOJIEINb,
cocTosiiast U3 dHKojepa u nexozaepa. O0yueHue uepes
MaKCHMH3AIHIO HIDKHEH TpaHUIIBI IPaBIOIOA00HS. JIK, JIP
GumbelSoftmax trick mist paboThI ¢ AUCKPETHHIMU TATEHTHBIME
MePEeMEHHBIMU.

BapuanroHHbl i aBTOKOIMPOBLIUK.

21 GumbelSoftmax trick.

Cocrs3arensHoe 00ydeHHe Kak OAXO0/ C IByMsI KOHKYPUPYIOIIMHI
ceTaMu. ['eHepaTUBHO-COCTA3aTENbHBIE CETHU JUIsl FEHEPALUU
peaTCTUYHBIX JaHHBIX. [[ppuMeHenne 1 n300pakeHu, TEKCTOB,
ayuo.

2.2 |CocrszatenbHoe 0OydeHME. JIK, JIP

Pazmen 2 |I'eHepaTHBHBIC MOJICIIH.

[MomysiBHBINM BapHallMOHHBIH BBIBOJ] KK THOPHUIHBIIN MOIXO,
2.3 Ilosy siBHBII BapUallMOHHBIN BBIBOJ. COUETAIOUINH SIBHBIE U HESIBHBIE pacnpeaeneHus. Pacmupenue JIK, JIP
BO3MOJKHOCTEH BApHAIIMOHHOTO BBIBOZA JUIS CIIOKHBIX MOJIEICH.

OHepreTudeckue MOJENU Kak FreHepaTUBHbIE MOJIENN C
MIPEACTABICHUEM BEPOSITHOCTH YEPE3 SIHEPTHIO COCTOSHHUS.
OOy4eHue yepe3 KOHTPACTHYIO TUBepreHnuio. [IpuMenenue s
IUIOTHOCTHOTO OLICHUBAHMS M T€HEepalny.

24 DHepreTUYeCcKue MOJEIH. JIK, JIP

3anaqa OIITUMAJIBHOTO TPAHCIIOPTA KaK HAXOXKJACHHUC crocoba

JIK, JIP
peoOpa3oBaHus OHOTO PACHIPEICIICHHS B IPYToe C

Paznen 3 | OnTUMAaNBHBIA TPAaHCHIOPT. 31 3aJada ONTUMAJILHOTO TPAHCIIOPTA.




Homep
pasaena

HaumenoBanue pa3nena
JUCHHUILTHHDI

HauMeHoBaHNe TeMbI

Coaepxanne TeMbl

Bun
y4eOHoi
padoThI*

MUHHUMAaJbHBIMU 3aTpaTaMu. Paccrosiaue BaccepmTelina kak mepa
pa3IHUMs MEXIy pacnpeneseHusAMH. [IpuMeHeHne B MalllnHHOM
00y4YCHUH: CPaBHEHHE PacIpeieNICHNH, TCHEPAaTUBHBIC MOJCIIH.

3.2

33[[3‘13 O6paTHOFO ONTUMAJIBHOT'O TPAHCIIOPTA.

3agaya 00paTHOrO ONTHMAIBEHOTO TPAHCIIOPTA KaK BOCCTAHOBJICHUE
(YHKIMH CTOMMOCTH IO HAOJIIOIaeMbIM TIEPEMEICHUSIM MEXKIY
pacnpenenenusmMu. [IpuMenenue 11 00ydeHNs METPUK U
MOZEJIUPOBaHUS IIOBEICHU.

JIK, JIP

Pasnen 4

JlarmmadT pyHKIN TOTEPH
aHaJM3UPYEMBbIX MOJENei

41

Jlanmmadt GyHKIMK TOTEPh TMHEHHBIX CETCH.

Amnanus nagamadra G yHKIUN TOTePh JIMHEHHBIX HEHPOHHBIX
ceteil. OTCYTCTBUE HETNAAKUX JIOKaJbHBIX MUHUMYMOB. CBOiicTBa
BBIITYKJIOCTH U TJIaTKOCTH.

JIK, JIP

4.2

JIuneiinsie ResNet, moBepxXHOCTHEBIE
HEJIMHEIHBIE CETH.

Amnanmm3 maHamadTa GYHKIUNA TOTeph JIMHEHHBIX ceTell ¢
OCTaTOYHBIMHU CBA3sIMU. [I0BepXHOCTHBIEC HEJTMHEHHBIE CETH C
OJTHUM CKPBITBIM ci10eM. CTPYKTypa KpUTHIECKUX TOUEK.

JIK, JIP

43

Spin-glass model.

Mozesnb CTMHOBOT'O CTEKJIa KaK MOAX0A U3 CTaTUCTHYECKOH (DU3HKH
Juisl aHanu3a Janamadra GyHKIUM notepb. M3ydyeHne MHOKeCTBA
JIOKaJbHBIX MUHUMYMOB. [IpMeHeHNe K aHaIn3y TITy00KHUX
HEHUPOHHBIX CETEH.

JIK, JIP

Pasnen 5

JluHamuka rpaJueHTHOr O
CITyCKa

5.1

JrHaMuKa rpaIM€HTHOTO CIycKa.

JiHamMuKa rpaiueHTHOTO CIIyCKa KaK MPOIIECC SBOIIONNH
apaMeTpoB MOJIENH B Xojie 00yueHus. TpaekTopun IBMKEHUS B
HPOCTPaHCTBE MapaMeTpoB. CXOIUMOCTH K JIOKAJIBHBIM
MHUHMMYyMaM. BriusHue temna o0y4yeHus U Ha4aJIbHOM
MHULMATIU3aLHH.

JIK, JIP

5.2

The Information Bottleneck method.

MeTtox nHQOPMAIIIOHHOTO Y3KOTO MECTa KaK Teopus,
00BsICHAIOMIAs TIporiecc 00y4eHNs ITyOOKHUX HEHPOHHBIX CETEH.
Komnpeccus BxoaHO# nHbOpMANNU Yepe3 CKPBITHIE CIION.
CoxpaHeHue pesleBaHTHON MH(GOPMaIMH JUIS TIpeJICKa3aHns
LeneBoi nepeMeHHoi. I[lpumenenne st anannza o6oOmaromen
CIIOCOOHOCTH CETEH.

JIK, JIP

* - samonasercs Toapko mo QOUHOW dopme obyuenus: JIK — aexyuu, JIP — nabopamopuvie pabomul, C3 — npaxmuuecxue/cemunapcrue 3ausimusl.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHbBI

Tabnuya 6.1. Mamepuansro-mexuuyeckoe obecnederue OUCYUNIUHbL

Cnenuanau3upoBaHHoOe
yueOHoe/1a00paTopHOe
obopynoBanme, IO u
MaTepHaJIbl 1JIs1 0CBOEHUS
AUCHMIITHHBI
(mpu He00X0AMMOCTH)

Tun aynuropuu OcHaulenue ayinTopun

AymuTopus sl TIPOBEICHUS 3aHATUI
JIEKIIMOHHOI'O TUIIA, OCHAILICHHAs
JlexuuonHast KOMIUICKTOM CIIeIIHATN3UPOBAaHHOMN MeOenu;
JIOCKOH (9KpPaHOM) U TEXHHYECKUMU
CpeACTBaMU MyJIbTUMEIMA IIPE3EHTALUI.

KoMnbroTepHslii K1acc 1Uisl IPOBENECHUS
3aHSTUNA, TPYIIOBBIX U MHAUBUAYAJIbHbIX
KOHCYJIbTAIMi, TEKYILEr0 KOHTPOJIS U
KoMITBIOTEpHBIH | IPOMEKYTOYHON aTTeCTallui, OCHALICHHAS

KJ1acc NEePCOHATIBHBIMU KOMIIbIOTEPAMH (B
KOJMYECTBE ____ IUT.), TOCKOM (3KpaHOM) U
TEXHUYECKUMU CPEICTBAMHU MYJIbTUMEINA
TPE3EHTAIUH.

AyIuTOpHS IS CAMOCTOSITEIILHOU Pa0OTHI
oOyyJaroruxcs (MOXKET UCIIOJIb30BATHCS IS

., | IPOBEJICHHS CEMUHAPCKUX 3aHITHIA U
CaMOCTOSTEIIbHON 9
KOHCYJIbTAIINi ), OCHAIIICHHAS KOMILICKTOM
paboThI

CIIeMaIM3UPOBaHHON MeOenu u
KoMIibroTepami ¢ goctynom B OMOC.

* - ayIUTOpUS ISl CAMOCTOSATENBbHOM paboThl oOyuatonuxcs ykassiBaetcs OBAZATEJIBHO!

7. VUYEBHO-METOAWYECKOE W WH®OPMAIIMOHHOE OBECIIEYEHHE
JUCLHUTIINHBI

Ocnosnas aumepamypa:

1. 'yndennoy f. I'myGokoe oOyuenue / 'yndennoy . , benmxuo U. , Kypswis A. ,
niep. ¢ adr. A. A. CnuakuHa. - 2-¢ u3., ucrp. - Mocksa: JIMK Ilpecc, 2018. - 652 c. - ISBN
978-5-97060-618- 6. - Tekct: anekrponHsiii // IBC «KoHcynpTaHT cTyaenTay: [caiir]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970606186.html (3BC «KoHcyabTaHT CTyaeHTaY)

2. Teodunu T. ['mybokoe oOyueHue st mouckoBbix cucteM / Teodumu T. , mep. ¢ aHr.
N. A. benmkosa. - Mocksa: JIMK Ilpecc, 2020. - 318 c. - ISBN 978-5-97060-776-3. - Tekcrt:
anektpouHbii // OBC «KoHcynbTaHT cTyAeHTay: [calT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970607763.html (3BC «KoHCynbTaHT CTyIEHTa)

3. [arrepcon [Ix., ['u6con A. ['mybokoe oOy4eHue ¢ TOYKHU 3peHHUs IpaKTuka /
[Marrepcon [Ix., [mbcon A., mep. c anr. A. A. Cmuakuna. - Mocksa: IMK Ilpecc, 2018. - 418 c.
- ISBN 978-5- 97060-481-6. - Tekct: anextponHbiii // DBC «KoHCynabTaHT cTyneHTay: [cailT]. -
URL.: https://www.studentlibrary.ru/book/ISBN9785970604816.html (3BC «Koucynbrant
CTYACHTAY).

Hononrnumenvuas numepamypa:
1. Anronno Jx. bubnuoreka Keras - uHCTpyMeHT Ii1y0okoro ooyuenus. Peanuszanus

HEeWPOHHBIX ceTel ¢ moMorbio oubmunoTek Theano u TensorFlow / Auronno Jxymmu, Cymkut
[Tan, nep. ¢ aarn. CnuakuH A. A. - Mocksa: IMK Ilpecc, 2018. - 294 ¢. - ISBN 978-5-97060-
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573-8. - Tekcr: anextponusblii // IBC «KoHcynbTanT cTymenTa»: [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970605738.html (3bC «KoHcynbranT
CTYZACHTa»).

2. Yepssaxos H. U. [IpumeHeHne HCKYCCTBEHHBIX HEHPOHHBIX CETEH U CUCTEMBI
OCTaTOYHBIX KiaccoB B kpuntorpaduu / Yepsskos H. U., EBnokumoB A. A., I'anymkun A. 1.,
JlaBpunenko U. H., JlaBpunenko A. B. - Mocksa: DU3MATIJINT, 2012. - 280 c. - ISBN 978-5-
9221-1386-1. - Tekcr: anektponHsii // OBC «KoHcynpTaHT cTyneHTay: [caiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785922113861.html (3bC «KoucyabTanT
CTYICHTA).

3. Tanymkun A. W. Heiiponnsie cetr: ocHOBbI Teopuu / [anymikua A. . - Mocksa:
[opsiuas munwms - Tenexom, 2012. - 496 c. - ISBN 978-5-9912-0082-0. - Tekct: anekTpoHHbI# //
OBC «KoncynbraHT crygeHTay: [cait]. - URL:
https://www.studentlibrary.ru/book/ISBN9785991200820.html (3bC «KoncynbraHt
CTYICHTAY).

Pecypcuvl ungpopmayuonno-menexommyHuxayuontou cemu « Mnmepnemy:

1. 9bC PY/IH u croponnue ObC, K KOTOPbIM CTYAECHTbHl YHUBEPCUTETA UMEIOT JJOCTYII
Ha OCHOBAHHH 3aKJIIOUYEHHBIX JOTOBOPOB

- DnekTpoHHO-O0nbMMoTeunas cucrema PYJIH — O5C PY/IH
https://mega.rudn.ru/MegaPro/Web

- OBC «YuuBepcuterckas oubnmoreka onnaitn» http://www.biblioclub.ru

- OBC «Opaiit» http://www.biblio-online.ru

- OBC «Koncynprant cryaeHta» Www.studentlibrary.ru

- OBC «3nanuymy» https://znanium.ru/

2. ba3bl TaHHBIX U TOUCKOBBIE CUCTEMBI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Haykomerpuueckas 6a3a manubix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuanvl 01 camocmoamenbHol pabomol 00y4arOWuxcs npu
0CB0EHUU OUCYUNTIUHBL/MOOYNIA™:

1. Kypc nekuuit no nucuuminnse «I'mydbokoe o0yueHne 1 reHepaTUuBHbBIE MOJETH.

* - Bce yueOHO-METOJUUECKUEe MaTepUallbl JUIsl CAMOCTOSITENbHOIN paboThl 00yJatoIXcs
pa3MeniarTcs B COOTBETCTBUU C IEHCTBYIOIUM NOPSAKOM Ha crpaHulie qucuuiuiiabl B TYUC!
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PASPABOTYHUKU:

JlotieHT Kadeapbl MEXaHUKH U JemnnoB Anekcanap
MPOIIECCOB YNPABICHUS CepreeBuu
JHonoicnocms, BYTT Toonuco Damunus U.0.
JlotieHT Kadeapbl MEXaHUKHU U Huxonaesa FOnus
MPOIIECCOB YNPABICHUS AJekcaHapoBHA
Jonoicnocms, BYTT Tloonuco Damunus 1.0
PYKOBOJUTEJIb BYII:
3aBeayronuii kadeapoit
MEXAaHUKHU U MPOLIECCOB Paszymubiii FOpuii
yIpaBJiI€HUs Hukonaesuu
Jonoxcnocmo BYTT Tloonuce Damunus U.O.
PYKOBOJMUTEJIM OII BO:
3aBenyromuii kadeapoii
MEXaHUKHU U IIPOLECCOB Paszymuslii FOpuii
yIpaBJiI€HUs Huxomaesuu
Jonoscnocmo, BYTT TToonuco Damunus U.0.
3aBeayrouuii kadeapoi TEXHUKU AcosH Aptyp Padukosuy
Y TEXHOJIOTHI TpaHCHIOpTa
Lonocrnocms, BYIT Toonuce Damunust 1.0



