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1. HEJIb OCBOEHUSA JUCHUITJINHBI

HucuumuinHa  «ImyGokoe  oOydeHWe H  TeHEpaTWBHBIE  MOJEIW»  BXOOUT B  IPOrpamMmy
MarucTpaTypbl «VICKyCCTBEHHBI MHTEJJIGKT B HedTera3oBoM Jene» 1o HampasieHusm 21.04.01
HedrerazoBoe neno / 27.04.04 VYmpaBieHne B TEXHMYECKHMX CHUCTEMax M M3ydaercsi Bo 2 cemectpe |
Kypca. JQucuumuny peanusyer Kadenpa MexaHuku ¥ MpoOLECCOB yrpaBieHHs. JMCUUIUIMHA COCTOUT W3
5 pasgenoB M 14 TemM MW HampaBleHa Ha U3yY€HHE OCHOBHBIX 3a7ay TJIyOOKoro oOy4yeHHs U
0a30BbIX  aNTOPUTMOB  TIJIyOOKOro oOydeHHs; [MOJy4YeHHE INPAKTUYECKUX HABBIKOB peau3alliu
0a30BbIX aNTOPUTMOB TJIYOOKOro o0OydYeHHUs; yMEHHE HCIIONb30BaTh MPOrpaMMHBIE HHCTPYMEHTHI H
OMONMMOTEKH, peaTu3yIomue MeToAbl M 0a30Bble ANTOPUTMBI TIIyOOKOTO OOyuYeHHs Al PelICHHS
NPUKJIAJIHBIX 33/1a4.

Lenbt0 OCBOSHMSI TUCHUIUIMHBI SIBISIETCSA PACCMOTPEHUE PYHAAMEHTATBHBIX IPUHLIUIIOB O0yUeHHS U
MOCTPOCHUS TTTyOOKHX HEUPOHHBIX CETEH.

2. TPEBOBAHMUA K PE3VJIBTATAM OCBOEHMUSA JUCIUIIVIMHBI

OcBoenue qucUIUIMHb «ITy0oKoe 00ydeHre U TeHepaTUBHBIC MOICIIN HAIIPaBJICHO HAa (JOPMHUPOBAHUE
y 00y4aromuxcs CICTYIONUX KOMIETEHITUN (acTH KOMIIETEHITHN):

Tabnuya 2.1. Ilepeyenv komnemenyuii, popmupyemvix y 00y4aouuxcs npu 0C80eHUuU OUCYUNIUHb
(pe3ynbmamsi 0C80eHUs OUCYUNTUHDL)

I/IH[IHKaTOle JAOCTHIKCHHUSA KOMIICTCHIIMHA

Hudp Komnerenuus .
(B paMKax JaHHOH JUCHMILIMHBI)

Crioco6eH pOeKTUPOBATh OOBEKTHI OI1K-2.1 3HaeT NpUHITUIBI, METOIBI U TEXHOJIOTHH
He(TerazoBoro MpOM3BOJCTBA, & TAKKE MIPOEKTUPOBaHUS 0OBEKTOB HEPTETA30BOTO
BBIOMPATh METO/IBI U pa3padarbiBaTh CUCTEMbI MPOU3BOJICTBA, BKIIIOYAsi HOPMATUBHO-TEXHUYECKYIO
YIPaBJICHUsI CIIOKHBIMU TEXHUIECKUMH JIOKYMEHTAIIMIO M CTaH/apThl; OCHOBBI Pa3paboTKH
00BEKTaMH U TEXHOJIOTHYECKHMH MPOLIeCcCaMu CHCTEM YITPABIICHHS CIOKHBIMHA TEXHUUECKUMU
00BEKTaMH U TEXHOJIOTHYECKHMH MTPOLIECCAMHU;
COBPEMEHHBIE MMOAXO/IbI K MOACINPOBAHHIO,
ONTHUMH3AIIMU U aBTOMATHU3aI[MHU TIPOIIECCOB B
He(dTera3oBoi oTpaciuy;
OIIK-2.2 Ymeet pa3pabaTbiBaTh MPOCKTH OOHEKTOB
HedTerazoBoro MpoM3BOJCTBA C YIETOM
TEXHUKO-OKOHOMHYECKHX U IKOJIOTHYECKHX
TpeOOBaHMii; BBIOUPATH M IPUMEHSITh METOIBI
YIPaBJICHHs CII0KHBIMH TEXHUYECKUMH O0BEKTaMH U
TEXHOJIOTHYECKHMHU MTPOLIECCAMH; aHATM3UPOBATh U
ONTHMHU3UPOBATh MPOSKTHBIC PELICHUS IS TOBBILICHUS
3¢ (EeKTUBHOCTH B OE30TTaCHOCTH MPOU3BOJCTBEHHBIX
MPOLIECCOB;
OIIK-2.3 Brraneet HaBBIKAMH UCIIOJIE30BAHUS
CIELHATM3UPOBAHHOTO IPOrPAMMHOI0 00eCIIeYSHUS
JUISL TIPOSKTUPOBAHKS U MOJICIINPOBAHHS O0bEKTOB
He(dTerazoBoro MPOM3BOJCTBA; METOJIAMH Pa3pabOTKH 1
BHEJ[PEHHSI CUCTEM YIPABJICHUS TEXHOIOTMIECKUMH
MPOLIECCaMH; HaBbIKAMHU OLICHKU ¥ MUHHUMH3AINU
PHCKOB MPH TPOEKTHPOBAHUH U YIIPABICHUU
CJIOHBIMU TEXHHYECKUMH OObEKTaMHU;

OIIK-2

CriocobeH OLleHNBaTh Pe3ybTaThI OIIK-5.1 3HaeT OCHOBEI OIIEHKH Pe3yJIbTaTOB
HAy4YHO-TEXHUYECKUX pa3paboTOK U HAyYHBIX HAy4YHO-TEXHUYECKUX pa3paboToK U UCCIICIOBAHUM,
UCCIIEI0BAHUI, CHCTEMAaTH3UPOBATh U BKJIFOYAsi METO/(bl CUCTEMATH3ALUK 1 0000IICHUS
00001aTh TOCTIKEHHUS B HEPTETra30BOM JIOCTH)KEHUH B HEPTETA30BOM OTPACITH U CMEKHBIX
OTPaC)IM ¥ CMEXHBIX 00JIacTsIX, 00J1aCTAX; MPUHIUIBI (OPMYITHPOBAHUS 3319
(bopMyIMpOBaTh 3a/1a4K YIIPABICHHS B yIpaBJeHHs B TEXHUUECKUX CUCTEMaX U 000CHOBaHHUS
TEXHHYECKHUX CHCTeMaX, 0OOCHOBBIBATD METOJIOB MX PELICHHS; COBPEMEHHbBIC MATEMaTHUECKHUE
OIIK-5 METO/IbI UX PEIICHHUS U OLCHUBATh METO/IbI, HCIIONb3yeMbIe ISl pa3pabOTKH U OLIEHKH
3(h(HEeKTHBHOCTD CHCTEM yTIPaBICHHUS, 3(h(HEKTHBHOCTH CHCTEM YTIPaBJICHUS;
pa3pabOTaHHBIX HA OCHOBE COBPEMEHHBIX OIIK-5.2 YMmeet onleHUBaTh PE3yJabTAThI
MareMaTn4eCKUX METOI0B Hay4YHO-TEXHUYECKUX Pa3paboToK, 000CHOBHIBATH
COOCTBEHHBIH BEIOOP U CUCTEMATU3UPOBATh
JIOCTIDKEHUS B HETETa30BOU oTpaciu; GopMyaIupoBaTh
3aJ[a4u yIpaBJICHUs B TEXHUUECKHX CUCTEMAX,
BBIOMpaTh U 000CHOBBIBATH METOBI MX PEIICHHUS;




Mudgp

Komnerenuus

HNuaukaTopsl A0CTHKEHUST KOMIIETEHIIUH
(B pamMKax JaHHOM TUCHMIIJINHBI)

oreHuBath 3Q(HEKTUBHOCTH CUCTEM YIIPABIICHUS,
pa3paboTaHHBIX HA OCHOBE COBPEMEHHBIX
MaTeMaTHYEeCKUX METO/IOB;

OIIK-5.3 Bnangeer HaBbIKaMU aHAJN3a,
CHUCTEMATU3allK U 0000IICHUS HAyYHO-TEXHUYECKOU
WH(POPMAIIH; METOJAMH TOCTAHOBKH 337124
YIpaBIICHUS U BBIOOPA ONTUMAIBHBIX PEHICHUH ISt
TEXHUYCCKHUX CUCTEM; HABBIKAMH MTPUMCHCHUS
MaTEMaTUYECKUX METOMIOB VIS OLICHKHU 3()(HDEKTHBHOCTH
CHUCTEM YIIPAaBJICHUS;

3. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OII BO

JucrunuHa «Imy0okoe 00ydeHre ¥ reHepaTUBHBIE MOCIINY OTHOCUTCS K 00s13aTeIbHOM yacTu O0ioka 1

«JIncumummHbl (MOIYyH )» 00pa30BaTeILHON MPOTPaMMBI BBICIIIETO 00Opa30BaHUSI.

B pamkax o0pa3oBarenbHONW TPOrpaMMBbl BBICHIETO OOpa3oBaHUs OOydYaroIIMecs Tak)Ke OCBaWBaIOT
Jpyrue IUCHUIUIMHBI W/WIU TPAKTUKH, CIIOCOOCTBYIOIINE IOCTH)KCHUIO 3aITAHMPOBAHHBIX PE3YIIBTATOB
OCBOCHUS TUCIMILIHHBI «I TyOOKOe 00y4YeHHE 1 TeHEPATHBHBIE MOJICIII.

Tabnuya 3.1. Ilepeyenv komnonenmos Ol BO, cnocob6cmeyowux 00CmudceHuro 3an1aHupo8aHHbIX

pesyromamos OC60€HUA ducuunﬂuﬂ bl

HanveHoBAHE IIpenmecTByomue Mocaenyromue
Mngp AUCHHUILINHBI/ MOTY.IH, AUCHUTIIAHBI/MOLYJIH,
KOMMeTeHIH . .
NPaKTHKHA NMPaKTHKA
CrniocoOeH NpOoeKTHPOBATH CoBpeMEHHBIE METOBI [IporHo3upoBaHue 1 aHAIN3
00BEKTHI HETEra30Boro MAIIMHHOIO 00y4YeHuS; JIAHHBIX B HE(TEra30BOi
IIPOM3BO/ICTBA, a TAKXKE MamuHs! 1 000pyROBaHHE IS 0Tpaciy;
BBIOMPATH METOABI U pa3pabOTKH MECTOPOXKACHHUH 1
OIIK-2 pa3pabarbiBaTh CHCTEMBI TPaHCIIOPTa yIIIEBOLOPOOB;
YIPaBJIEHUS CIIOKHBIMHU
TEXHUYECKUMH OOBEKTaMH U
TEXHOJIOTHYECKUMHU
IIpoleccaMu
Crioco0eH OlleHUBATh Hayuno-uccnenoBarenbckas
pe3yabTarsl pabora;
HayYHO-TEXHUYECKUX Hayuno-uccnenoBarenbckas
pa3paboToK M HayYHBIX pabora (1ony4eHue IepBUYHBIX
UCCIEA0BaHUM, HaBbIKOB
CHCTEeMaTH3UpOBaTh U Hay4YHO-NCCJIEA0BATEIbCKON
00001aTh JOCTHKEHUS B paboThl);
HeTerazoBoi OTpaciu u [IpakTHKyM NpUMEHEHHS
OTIK-5 CMEXHBIX 00JIacTsIX, MCKYCCTBEHHOTO MHTEIIJIEKTA B
i He()TEra30BOM JIelIe;

(opMyupoBarh 3a1a4u
YIpaBJIeHHUs B TEXHUYECKUX
cucremMax, 000CHOBBIBATD
METO/bI UX PEIICHHUS U
OLeHNBaTh (P PEKTUBHOCTD
CHCTEM YIIpaBIICHHS,
pa3paboTaHHBIX HAa OCHOBE
COBPEMEHHBIX
MaTeMaTH4eCKUX METOJIOB

[Iporuo3upoBaHue u aHATU3
JTAaHHBIX B He(hTera3oBou
oTpaciu;

* - 3aMONHSETCs B COOTBETCTBHU ¢ Marpuiel komnerenuuit u CYII OIT BO
** - 3JIeKTHBHbIC AUCUUILIHHBI /TIPAKTUKU




4. OFBbEM JUCHUILIMHBI 1 BUJIbl YYEEHOM PABOTBI

OO01mas TpyI0eMKOCTh AUCIUILTHHBI «] 7Ty0oKOoe 00y4YeHrEe U TeHEPATUBHBIC MOJICIHY COCTABISET «5) 3a4ETHBIX CIMHHII
Tabnuya 4.1. Buowl yuebHot pabomuvl no nepuooam 0C8oeHUsl 00pa308amMenbHOU NPOCPAMMDBL 8biCULE20 0OPA308aHUSL OISl OYHOU OopMbL 00YUeHUS.

Bupg yueOHoli padoThI

Cemectp(-b1)

BCETIO, ak.u. >

Koumaxmmuas paboma, ax.u 32 32
Jlexmmn (JIK) 16 16
Jlaboparopusie pabotsi (JIP) 16 16

[Ipaxtnueckue/cemmnapckue 3ausatus (C3) 0 0
Camocmosmenvhas paboma obyuaouuxcs, ax.y. 112 112
Koumponw (sx3amen/3auem c oyenkou), ax.y. 36 36
ak.u.| 180 180

Oo0masi Tpy10eMKOCTb JHCHUILINHBI aK. Y.
3a4.ell. 5 5




5. COAEP)KAHUE JUCLHUIIJINHBI

Tabnuya 5.1. Coodeporcanue oucyuniutvl (MoOYs) no eudam yuebHou pabomot ™

Bun
Homep HaumeHoBaHue pa3iena .
HaumeHoBaHMe TeMbI Conepixanune TeMbl y4ueoHOMI
pa3nena JTUACHHILTAHBI "
padoThI
BapuaiinoHHbIi BEIBOI KaK METO MPUOIMKEHHOTO OaieCOBCKOTO BBIBOJIA IS CITOMKHBIX
11 CroxacTrueckuit BEPOSITHOCTHBIX Mofiesieil. CTOXaCTHYeCKUI BapHAIlOHHBIIN BEIBOJ C HCITOIH30BAHIEM K. TIP
' BapHAIMOHHBII BBIBOJ. TPaIMEHTHOTO CIYCKa M CIIyYaiHOH almpOKCHMAIINHX IS MaCIITAONPOBaHUA Ha OOJBIITHE ’
HaOops! aHHBIX. [IpuMeHeHne Tt MozIeTIeH ¢ TaTeHTHBIMH IePEMEHHBIMU.
CroxacTuueckui . JIBaXkz1bl CTOXaCTUYECKUH BapUALIMOHHBIN BBIBOJ C UCIIOJIB30BAHUEM CIIy4alHbIX
Paszmen 1 N JIBaXKIbI CTOXaCTHYECKHUM N N
BapHaLlMOHHBINA BBIBOJ 1.2 BAPHALHORHbIH BHIBOT MOBHIOOPOK JAHHBIX W CIIy9alHBIX alpOKCHMaIni rpajnenTa. [Ipenmyiectsa s JIK, JIP
p ' MoJIeNIel ¢ OOJIBITUM YUCIIOM mapamMeTpoB. CHI)KEHHE BBRIYUCIUTEITHPHON CIIOKHOCTH.
. N BaiiecoBckue HEMPOHHBIE CETH KaK HEUPOHHBIE CETU C PACIPEIEIICHUSIMU IapaMETPOB
BailecoBckue HEHPOHHBIE .. . .
1.3 cetn BMECTO (PUKCHPOBAHHBIX BECOB. YUET HEONPENeIEHHOCTH B MpeAcka3anusax. Bapuarmonnsnii | JIK, JIP
’ BBIBOJI ISl OOY4eHHUs 0aileCOBCKUX HEMPOHHBIX CETEH.
Bapuanuonnsrit Bapuanmonsbsiii aBTOKOAUPOBIIUK KaK TeHEPAaTUBHASI MOJEJb, COCTOSIINAS U3 IHKOAEPA U
2.1 aBTOKOJIUPOBIITHK. nexoaepa. OOydyeHre yepe3 MaKCHMHU3AINUI0 HUXKHEW TPaHuUIIbI TPABIOTIOT00WS. JIK, JIP
GumbelSoftmax trick. GumbelSoftmax trick mis paboThI ¢ TUCKPETHBIMH JIATCHTHBIMH TTEPEMEHHBIMH.
CocTtsazarensHOe 00ydeHNe Kak HOAXO C IBYMsI KOHKYPUPYIOIIUMH CETSIMU.
2.2 Cocts3arenbHoe o0yueHue. |[eHepaTHBHO-COCTS3aTe/IbHBIC CETH ISl TeHEPAIlMK PEATUCTUYHBIX TaHHBIX. [[pUMEHEHHE JIK, JIP
U 1300paXEeHUH, TEKCTOB, ayaHo.
Pazmen 2  |[eHeparuBHBIE MOIETH. — — — —
. .. [TlomysBHBIN BapHalMOHHBINA BBIBOJ KaK THOPHUIHBIHN ITOJXOM, COUYETAIOIINI SBHEIC U HESBHBIC
[Tony sBHBIN BapHalMOHHBIN .
23 BBIBO pactipenenenus. Pacumimpenre BO3MOKHOCTEH BapHaIlMOHHOTO BEIBOAA JJIST CIIOKHBIX JIK, JIP
’ MOJIETIeH.
DHepreTHdecKre MOJICIH Kak TeHepaTHBHBIE MOJIENH C ITPEICTAaBICHUEM BEPOSTHOCTH Yepe3
2.4 DHepreTuyeckue MOAeu. sHepruto coctosHus. OOydeHne Yepe3 KOHTPACTHYIO JUBepreHnnio. [I[puMenenne s JIK, JIP
TUTIOTHOCTHOTO OICHUBAHUS U T€HEPAIHH.
3amada onTHMaIbHOTO TPAHCIIOPTA KaK HAXOXKIEHUE CII0c00a mpeoOpa3oBaHus OHOTO
31 3ajada onTUMaIbLHOTO pacripeiesieHds B Ipyroe ¢ MUHUMaJIbHBIMU 3aTpataMu. Paccrosinue Baccepinreiina kak TIK. JIP
' TPaHCIIOPTA. Mepa pa3IHdus MeXIy pacnpenencHusaMu. [IpuMeHeHrne B MalInHHOM 00y4YeHHUN: CpaBHEHUE ’
Paznen3 |OntumanbHbI TpaHCHOPT. pacripefieNIeHHi, TeHepaTUBHBIE MOJEIH.
3aaua oGpaTHOrO 3amaga 00paTHOTO ONTHMANIFHOTO TPAHCIIOPTA KaK BOCCTAHOBJICHHE (PYHKIIMH CTOMMOCTH TIO
32 HaOJTI0aeMbIM ITEPEMEIIEHUSAM MKy pacnpeaeneHusMu. [Ipumenenne aiist o0ydeHust JIK, JIP
ONTUMAJIFHOTO TPAHCIIOPTA.
METPHUK ¥ MOJCITUPOBAHUS ITIOBEICHHS.
41 JlangmadT pyHknuu norepsh |AHanu3 manamadra GyHKIUN MOTEph JTMHEHHBIX HEUPOHHBIX ceTell. OTCyTCTBHE HETIaIKHX K. TIP
' JUHEWHBIX CETeH. JIOKaJbHBIX MUHUMYMOB. CBOMCTBA BBITYKIOCTH U TIIAAKOCTH. ’
Jluneiinbie ResNet, Ananu3 manamadra QyHKIUN TOTeph JIMHEHHBIX CETEH C OCTATOYHBIMH CBSI3SIMHU.
Pasien 4 JlanqmadT QyHkumil noTepsh 42 MTOBEPXHOCTHEIC HEeJTMHEHHbIE |[I0BEpXHOCTHBIC HEJTMHEHHBIE CETH C OTHUM CKPBITHIM ciioeM. CTpyKTypa KpUTHIECKUX JIK, JIP
AHAITM3UPYEMBIX MOJICIICH ceru. TOYEK.
Mopnens COHHOBOTO CTEKIa KaK MOAXO0/ M3 CTAaTUCTHYECKON (pU3UKH 171 aHaIu3a JaHamadpTa
4.3 Spin-glass model. (dhyHKIMU ToTeph. M3ydeHne MHOKECTBA JIOKAJIbHBIX MUHUMYMOB. IIpiMEHEHNE K aHAINU3Y JIK, JIP
TTyOOKMX HEHPOHHBIX CEeTEH.
Paszen 5 JyHamMuka rpaeHTHOTO 5 JlnHaMuka rpagieHTHOTO JuHamMuKa rpaeHTHOTO CIyCKa KaK MPOIECC YBOTIONHUHN TapaMeTPOB MOJIEIIH B XO/IE K. TIP
. bl

Ccrycka

CIycKa.

o0yuenus. TpaeKTOpUH IBMKEHHS B IPOCTPAHCTBE MapaMeTpoB. CXOIUMOCTE K JIOKAJTbHBIM




Bun

Homep HaumenoBanmue pa3gena "
HaumeHnoBaHue TeMbl Conep:xanue TeMbl yueOHoit
pa3nea AUCHMITHHBI "
padoThI
MUHHMYyMaM. BrusHue TeMiia 00ydeHHs U HaualbHOW MHUIIMATA3AIUH.

Mertox nHGOPMAIIMOHHOTO Y3KOT0 MECTa KaK TeopHsi, 00BSCHSIONIAs IpoLiecc 00yYeHUs

The Information Bottleneck |rmyOokux HelipoHHBIX ceTeld. KoMipeccus BXomaHOM HHPOPMAIIMK Yepe3 CKPBITHIC CIIOU. TIK. TP
>

5.2

method.

CoxpaHeHHe peIeBaHTHON WH(POPMAIUH ISl TIPEICKA3aHUSI [ICICBOY TICPEMEHHOM.
IpumMenenue s aHaMKM3a 0000INAIOIIEH CIIOCOOHOCTH CETCH.

* - zanonHsiercst Tonbko o OUYHOU dopme o6yuenus: JIK — nekum; JIP — maboparopusie padotsl; C3 — npakTHUecKre/CEMUHAPCKHE 3aHATHSL.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCIHHUIIVINHBI

Tabnuya 6.1. Mamepuanoho-mexnuyeckoe obecneuerue OUCYUNIUHBL

Crnenuaau3upoBaHHoe
y4yeOHOe/1adopaTopHOe 000pyI0BaHHE,
IO n maTepuaJibl 171 0CBOCHUS
AUCHMIUINHBI (IPH HE00X0IMMOCTH)

Tun ayiuropuu OcHaleHue ayTuTopuu

Aynutopus A71sl IPOBEIEHHS 3aHATHH JTEKIIMOHHOTO
THUIIA, OCHAIIIEHHAs] KOMIUIEKTOM
JlexunonHas CIeLMAIM3UPOBAHHOI MeOeIH; TO0CKOit (3KpaHoM) U
TEXHUYECKUMU CPEICTBAMU MYyIbTUMETNA
Ipe3eHTalHH.

KommnbrotepHbiii Ki1ace uist MpOBEASHUS 3aHATHIA,
TPYIIOBBIX U UHAUBUYAbHBIX KOHCYJIBTAIHM,
TEKYIIEro KOHTPOJISI U IPOMEKYTOUHON arTecTalu,
KommnbrotepHsiii kitacc OCHAaIllEHHAs IEPCOHAILHBIMU KOMITbIOTEpaMH (B

KOJIMYECTBE _ IUT.), JOCKOH (9KpaHOM) U
TEXHUYECKUMHU CPEICTBAMH MYJIbTUMEANA
Ipe3eHTalMH.

Ayauropust JuIsi CaMOCTOSITEbHON paboThI
oOyuaronuxcst (MOXKET UCTIONb30BATHCS IS
NPOBE/ICHUS CEMUHAPCKUX 3aHATHH U KOHCYJIbTaluii),
OCHAILIEHHAsi KOMITJIEKTOM CIIEeLHaIM3UPOBAHHOM
MeOenu u komnbloTepamu ¢ goctyrnom B SUOC.

Jms  caMoCTosITeIbHOM
paboTHI

* - ayquTOpUS ISl CAaMOCTOSITEIFHOM padoTs! oOydaronmxcs ykassiBaetcst OBSI3ATEJIBHO!
7. YHEBHO-METOAUYECKOE U HTHOOPMALIMOHHOE OBECIIEYEHHUE JUCHUITJINHbI

OcHogHas numepamypa:

1. I'yndennoy A. I'myGokoe obyuenue / I'yndennoy . , benmxuo U. , Kypsuimis A. , iep. ¢ adr. A. A.
CnunHkuHa. - 2-€ 3., uctp. - Mocksa: JIMK Ilpecc, 2018. - 652 c. - ISBN 978-5-97060-618- 6. - Tekcr:
anekTponnbiii // DBC «KoHcynbranT ctynenTa»: [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970606186.html (ObC «KoHcynbraHT cTyaeHTa)

2. Teopunu T. I'my6okoe oOyuenue it mouckoBbix cuctem / Teopunu T. , mep. ¢ anr. JI. A. benukosa. -
Mocksa: JIMK Ilpecc, 2020. - 318 c. - ISBN 978-5-97060-776-3. - TekcT: anekrpoHHbIi // I5C
«KoncynperanT ctynenta»: [caiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970607763.html
(OBC «KoHcynbTaHT CTyIeHTa»)

3. [Tarrepcon k., [u6con A. I'myGokoe oOydueHue ¢ Touku 3peHus npakruka / [larrepcon Jx., [ubcon
A., nep. ¢ anr. A. A. CnunkuHa. - Mocksa: JIMK Ilpecc, 2018. - 418 c. - ISBN 978-5- 97060-481-6. -
TexcT: anexkrponHsii / OBC «KoncynsranT crymenTay: [cait]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970604816.html (9bC «KoHCynbTaHT cTyneHTa»).
Hononnumenvnas aumepamypa:

1. Aaronno /. bubnnoreka Keras - mHCTpyMeHT niryOokoro oOy4eHus. Peanu3zaryst HEeHpOHHBIX ceTel ¢
nomoisio 6ndmanotex Theano u TensorFlow / Autonno [Ixynnu, Cymkut [1an, nep. ¢ anmt. CauakuH A. A.
- Mocksa: JIMK Ilpecc, 2018. - 294 c. - ISBN 978-5-97060-573-8. - Tekcr: anekrponnslii // 9bC
«KoncynbranT crynentay: [caifr]. - URL: https://www.studentlibrary.ru/book/ISBN9785970605738.html
(OBC «KoHCynbTaHT CTyAEHTa»).

2. Yepssakos H. 1. IIpuMeHeHne HCKYCCTBEHHBIX HEMPOHHBIX CETEN U CUCTEMBI OCTaTOUYHBIX KJIACCOB B
kpunrorpaduu / Yepssiko H. U., EBnokumos A. A., l'anymkun A. U., Jlappunenxo U. H., JlaBpunenko A.
B. - MockBa: ®U3MATIINT, 2012. - 280 c. - ISBN 978-5-9221-1386-1. - Tekct: anekrponHsiii // I6C
«Koncynprant crynenray»: [caitt]. - URL: https://www.studentlibrary.ru/book/ISBN9785922113861.html
(OBC «KoHCynbTaHT CTyAEHTa»).

3. Tanmymkun A. W. Heliponnsie cetu: ocHoBbl Teopuu / ['amymkun A. W. - Mocksa: [opstuas nuHus -
Tenexom, 2012. - 496 c. - ISBN 978-5-9912-0082-0. - Tekct: anexkrponusiii // 9bC «Koncynbrant
ctynentay: [caifT]. - URL: https://www.studentlibrary.ru/book/ISBN9785991200820.html (9bC
«KoHCynbTaHT cTyneHTay).

Pecypcwr ungopmayuonno-menexommynukayuonnou cemu « Mumepnemy:




1. ObC PY/IH u croponnune ObC, kK KOTOpbIM CTyAEHTbl YHUBEPCUTETA UMEIOT AOCTYN Ha OCHOBAaHUU
3aKJIFOUYEHHBIX IOTOBOPOB

- OnexrponHo-oubanoreunas cucremMa PYJIH — ObC PY/IH https://mega.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas oubmuoreka onnaitn» http://www.biblioclub.ru
- OBC «}Opaiit» http://www.biblio-online.ru
- OBC «Koncynbrant crygenray www.studentlibrary.ru
- OBC «3nannym» https://znanium.ru/
2. ba3bl TaHHBIX M IOUCKOBBIE CUCTEMBI
- Sage https://journals.sagepub.com/
- Springer Nature Link https://link.springer.com/
- Wiley Journal Database https://onlinelibrary.wiley.com/
- Hayxomerpuueckas 6a3a nanusix Lens.org https://www.lens.org

Vuebno-memoouueckue mamepuanvl 05t CAMOCMOAMENbHOU Pabomuvl 00yYAWUXCI NPU OCBOEHUU
OUCYUNTUHBL/MOOYIS*:

1. Kypc nexuumii mo auctumuinae «[mybokoe 00ydeHrne U reHepaTuBHBIC MOIEIN.

* - Bce yueOHO-METOANUECKUE MaTepHaIbl 1711 CaMOCTOATEIbHONH paboThl 00yHaIOIMXCS Pa3MEILAOTCs B COOTBETCTBHUU C JEHCTBYIOIMM
NopsAAKOM Ha crpanule aucuuinssl B TYUC!



PASPABOTUYHUKH
JlomeHT

Hemumo A.C.

JlomkHOCTH

PABPABOTYUKHN
Jlouent

Damumus 1.0

HNBanroxun A.B.

JlomKkHOCTD

PYKOBO/JUTEJIb BYII
3aBenyrommii kadeapoit

damumus 1.0

Paszymnsiii FO.H.

JlomkHOCTH

PYKOBO/IUTEJIb OI1 BO
3aBeayrommii kKadeapoi

Damumus 1.0

Pazymusriit FO.H.

JlomKkHOCTD

PYKOBO/UTEJIb OI1 BO
JlomeHT

damumus 1.0

Korenpuukos A.E.

JlomkHOCTH

Damunus 1.0



