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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[lenpto OCBOEHUS AUCUUIUIMHBI SIBISETCS (OPMHUPOBAHUE TEOPETUUECKUX
3HaHUU B 00JIacTU Pa3pabOTKU MHTEIUIEKTYaJbHBIX MH(POPMALMOHHBIX CHUCTEM,
UCIOJIB3YIOUIMX annapaT MalllMHHOTO 00Y4YEeHUsI, KOTOPbIE TO3BOJISIIOT pellaTh

IOPAKTUUECKUE 3aJladdl aHajdu3a JAHHBIX B HCCIENOBAaHUSX U OH3HEC
MIPUIIOKECHUSX.

3ajaun OCBOCHMS TUCLMILIAHBIL:

— HW3Y4YCHHE OCHOBHBIX MPHUHIMIIOB OpTaHU3alMd HHPOPMAIIMOHHBIX
IIPOLIECCOB B HEMPOKOMIIBIOTEPHBIX CUCTEMA;

— (hopMUPOBAHUE JIOTUYECKOTO MBIIICHUS;

— (opmupoBaHHE HABBIKOB pa3pabOTKM U peaau3alud MPOrpaMMHBIX
MOZEJIE HEMPOKOMITBIOTEPHBIX CUCTEM.

2. IlmanupyeMsble pe3ynbTaThl 00yUYeHHS 110 TUCHUIUTHHE (MOTYJIIO).

[lepeyenr GopMHUpPYyEeMBIX pe3yJbTaTOB OCBOCHHSI 00Opa3oBaTEIbHOM
porpamMmbl (KOMIIETEHIIUI) B pe3ysibTaTe 00yUYeHHUs M0 AUCIUILTUHE (MOIYIIIO):

IIK-1 - CnocobeH npoeKTupoBaTh, pa3padaTbiBaeT U yIy4llaTh alrOPUTMbI
¥ MOJIEJTH MallTMHHOTO OOyYeHUSI.

OO0yueHnue 1Mo JUCIUIUTHHE (MOTYJIIO ) IPEIIoIaraeT, 4YTo 1Mo ero pe3yibTaraM
oOyyarommiicst Oyier:

3HaTh:

— 3HaTh AJIrOPUTMbI OOYYEHHS] HEMPOHHBIX CETEH, BUAbl HEHPOHOB, CIOEB
HEWPOHHBIX CETEH, arOPUTMBI UX PAOOTHI

— 3HaTh KJIACCUYECKUE MATEeMaTHYECKHE MOJCIH, NPHUMEHSEMBbIE B
Pa3IMYHBIX 00JACTAX YEIOBEUECKOU NeATEIbHOCTH.

— 3HATh MEepPEeYEHb OMOINOTEK, TPOTrPAMMHBIX MTPOYKTOB, 00€CIICUNBAIOIINX
BO3MOKHOCTb pabOThI C HEHPOHHBIMU CETSIMH, 00YUEHHBIMU HEHPOHHBIMU CETSIMU

Ymern:

— IpeoOpa3oBbIBaTh UCXOAHBIC JaHHbIE W MPHUBOJUTH UX K BUAY JaHHBIX,
KOTOPbIE MOKHO MOAATh HA BXO HEMPOHHOM CETH; UHTEPIIPETUPOBATH PE3YJIbTATHI
paboThl HEHPOHHOM CETU W MPUBOJUTH UX K TpeOyeMoMy BBIXOAHOMY (opMaTy
(TexcT, KapTUHKA, YUCJIO U T.I1.)

— MoAU(UIMPOBATh KIACCUYECKUE MAaTEMaTHUYECKHE MOJIENU JUIsl peLICHHUS
KOHKPETHBIX 33/1a4 NpOo(EeCCUOHATBHON ACSITENbHOCTH.



— YCTaHOBUTHh HEOOXOJMMBIC IJI PaOOThl HEMPOHHBIX CEeTel OMOIMOTEKH,
YCTPAHITH MPOOIEMbI KOH(MIUKTA BEPCHI, UCIIOIB30BaTh 00YUECHHBIC HEHPOHHEIC
CETH JIJIS PEIICHHS TIOCTABJICHHBIX 3a1a4

Baaners:

— BJIaJICHUE METOAaMH 00y4EeHHsI HEHPOHHBIX CETEM,

— CIHOCOOHOCTBIO HCIOJIB30BaTh 3HaHUS 00 YCTPOMCTBE TpaHCIOpTa Ui
(opMyJIMPOBKH 3aJay, KOTOPHIE MOXHO PEIIUTh C IOMOIIBIO MPUMEHEHUS
HEUPOHHBIX CETEU

— UHCTPYMEHTaMHu cOOpa MCXOIHBIX JTaHHBIX, HEOOXOAUMBIX i 00y4eHUs
HEHPOHHBIX CETeH (MM MCHOJB30BaHUSI OOYUYEHHBIX), MPEOOPa30BaHUS JTaHHBIX,
MHCTPYMEHTAMH TOCTPOEHUS HEUPOHHBIX CETEH, OLEHKU KadecTBa pPabOThI
HEUPOHHBIX CETEH.

— MHCTPYMEHTAaMHU CO3/IaHUsl MOJyJIEH, KOTOPbIE OCYILECTBISAIOT (PYHKIUU
oOydeHus: HEHpPOHHOU CeTH, (POPMHUPOBAHUE MPOTHO3a M BbIIAYM pe3ysbTara B
UHTEPIPETUPYEMOM YEIOBEKOM BHU/IE.

3. O0beM AUCIUTLIUHBI (MOIYJIs).
3.1. O6mias TpyI0eMKOCTb JUCIUILUIMHBI (MOTYJIS).

OO6mast TPyJIOEMKOCTh AUCIHUILIMHBI (Moayisi) coctaBisier 4 3.e. (144
aKaJeMHYeCKuX Jaca(oB).

3.2. O06bem guctuIUIMHBL (MOAyJsi) B (opMe KOHTAKTHOM pabOThI
oOydJarommxcss ¢ MENarorTMYeCKUMH  padOTHUKAMU U (WIKM)  JIHUIAMH,
MPUBJICKAEMBIMHU K peau3alii 00pa3oBaTeIbHON MPOTrpaMMbl Ha HHBIX YCIOBUSX,
TIPY MIPOBEJICHUHN YUCOHBIX 3aHITHI:

KomnuectBo yacos

Turm yueOHBIX 3aHITHI
Bcero | Cemectp Ned

KonTtakTHas paboTa mpu NpoBeieHNH yUeOHBIX 3aHATHH (BCET0): 64 64
B tom uncne:

3aHATHSA JIEKIHOHHOTO THIIA 32 32
3aHATUS CEMUHAPCKOTO THIA 32 32

3.3. O06bemM mucHUIUIMHBI (MOIYJiA) B (OpME CaMOCTOSITENIBHONW pabOThI
oOydJarormuxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOyYarOMIMXCS C
NeIarorTHIeCKUMH pabOTHUKAMU U (WJIH ) JIMIIAMHU, TIPUBIIEKAEMbIMH K peaTH3aIiu
o0pa3oBaTeNbHOM MpOTpaMMbl HAa HWHBIX yCIOBUSIX, TMPH TPOBEACHUU
IPOMEKYTOUHOM aTTecTauu coctapisieT 80 akaieMrUuecKkux yaca (OoB).




3.4. 1Ipu 0Oy4eHnu 1o UHAUBUyAJIbBHOMY Y4€OHOMY IIJIaHy, B TOM YHCJIE IIPU
YCKOPEHHOM 00y4eHHH, 00BEM AUCHUIUIMHBI (MOAYJS) MOXKET OBITh peaan30BaH
MOJIHOCTBIO B (POpPME CaMOCTOSITENFHOM pabOThl 00yUaIOUINXCs, a TakKe B hopme
KOHTaKTHOW padO0Thl OOy4YaIOMIMXCA C MEJAroru4ecKuMu pabOTHUKAMHU U (WJIN)
JUIAMH, TIPUBJIEKAEMBIMH K pealiu3alliid 00pa30BaTeIbHON MPOrpaMMbl Ha MHBIX
YCIIOBUSIX, IIPU [IPOBEJICHUU IPOMEKYTOUHON aTTECTALIUH.

4. ConepxaHue JUCUUIUIAHBI (MOIYJIA).

4.1. 3aHsaTus JIEKIIUOHHOTO THIIA.

/ TemaTnka JEKIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
/11

1 |Tema 1. buonoruyeckuil U NCKYCCTBEHHBIH HEHPOH.
PaccmaTprBaemble BOTIPOCHI:

-Bubl HCKyCCTBEHHBIX HEHPOHOB

-OcHOBHbIE (DyHKIIUH NCKYCCTBEHHBIX AKTUBALlMN HEHPOHOB.

-ComnocraBieHue TpaguiioHHbIX OBM 1 HelfpOKOMIIBIOTEPOB.

-Knaccuduxanuu HelipoHHBIX ceTell, 0071acTu NPUMEHEHHS U pellaeMble 3a1auH.
-OcHOBHBIE HaNpaBICHUS Pa3BUTHs HEHPOKOMIIBIOTHHTA.

2 |Tema 2. Ilepcentpon Po3zenbiara.

PaccmarpuBaeMbIe BOIIPOCHL:

-AnropuT™ 00y4eHHS IepCcenTpoHa U MpaBmio Xeboa.

-Teopema 0 CXOJMMOCTH AJITOPUTMA 00YUYCHHS IEPCENITPOHA JUIS IMHEHHOPA3ICIUMBIX MHOXKECTB.
-IIpoGiieMa HCKITFOYAOIIETO HITI.

3 |Tema 3. MHOTOCTIOWMHBII EpCENTPOH.

PaCCManI/IBaCMI)Ie BOIPOCHKHI:

-IIpeacrarnenue OyaeBbIX (yHKIIHA.

-ITpoGeMbl KOPPESIIH BECOB.

-IIpeoonenne orpaHUYeHHS TUHEHHON pa3AeIMMOCTH U peleHre MPOoOIeMbl HCKITIOUAIOIIETO «HIIHY.
- HeﬁpOHHHe CCTU KaK YHUBCPCAJIbHBIC AllIIPOKCUMATOPLI.

4 |Tema 4. IIpssmoe u 0OpaTHOE pacpocTpaHEHNE OMMUOKN B HEHPOHHBIX CETAX
PaccmarprBaeMbIe BOIIPOCHI:

-O0mas uzes rpaJJUeHTHBIX METOJ0B pelleHus 3a1au 0e3yCIOBHOM ONTUMU3ALUHYL.

-MeTtoz Hauckopeiiero cioycka.

-IIpsimoe pactpocTpaHeHHe OUTHOKH.

-ANTOpUTM 0OpPATHOTO PACIIPOCTPAHEHUS ONITHOKH.

5 |Tema 5. Ontumusanus paOboTbl HEHPOHHBIX CETEH

PaccmarpuBaeMbie BOIIPOCHL:

-OBpUCTUYECKHE TIPHEMBI YITyUIIEHHS CXOJUMOCTH U Ka4eCcTBa IpaJIMeHTHOTO 00y4YeHus! (HopMai3aius,
BBIOOD (DYHKIMM aKTHBAIMH, BEIOOP HaYaJbHBIX 3HAYEHHI BECOB, OPSIOK MPEIbSBICHUS 00yYaromnx
MPUMEPOB, BEIOOP BEJIMUMHBI [Iara, COKpAICHNE YKCiIa BECOB, BRIOMBAHHE U3 JOKAILHBIX MHHUMYMOB,
npobiiemMa iepeoOydeHus n pa3eneHre BHIOOPKH).

-MeTo/IBI YIIPOIIEHUS CTPYKTYPHI HeHpoHHOH ceTr. O0Imne NIPHHINIB 00yIeHHUS.




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

Tema 6. PexyppeHTHbIEC HEHPOHHBIE CETH

PaccmarpuBaembie BOIPOCHL:

'AH,HI/ITI/IBHaﬂ 1 MYJIbTUIIJIMKATUBHAasA MOACJIN BPEMECHHBIX PAI0B. KommoneHTs! BPEMCHHOT'O pdaa.
I/ICCHGL[OBaHI/Ie BPEMCHHBIX psA10B HAa OCHOBE KOPpPEJIOIrpaMMBbI.

-Crientrika mporuo3upoBaHus GUHAHCOBBIX BPEMEHHBIX PSIIOB (BEIOOP BXOAHBIX CHUTHAIIOB, METO.T
HNCKYCCTBCHHBLIX ITPUMEPOB, BI)I60p (l)yHKHI/IOHaJ'Ia OIIHNOKH U OLICHKAa BCJIMYHMHBI KaliyuTalia I/IFpOKa).
-3amgaun, pemraemele 6e3 yantens. Mnest MeToa rlIaBHBIX KOMIIOHEHT.

Tema 7. CBepTOUHbIE HEHPOHHBIE CETH
PaccmarpuBaeMble BOIIPOCHI:

-HcTopus cBEpTOUHBIX HEMPOHHBIX CETEH

-CBepTouHbIEe CeTH AN aHAIU3a U300paxkeHuil
-CBepTOUHbIE CETH IS aHAIN3a TEKCTOB

-CBepTouHbIE CETH IS aHAIN3a ayAUOCUTHATIOB
-ApXUTEKTYpBl HEHPOHHBIX CeTeH, OCHOBAaHHBIE Ha CBEPTKaX

Tema 8. Tpancdopmepsl

PaccmarpuBaeMbIe BOIIPOCHL:

-HUcropus TpanchopmepoB

-ApXHTEKTYpa TpaHCHOPMEPOB, IPHUMEPHI APXUTEKTYD
-O0yueHHbIE TpaHC(HOPMEPHI

-OueHka kauecTBa 00yUeHHBIX TpaHchopMepoB
-JlooOyueHue

Tema 9. Heiiponnble ceTu B ycIOBUSX JedUIIUTA TaHHBIX
PaccmaTtpuBaeMble BOIIPOCHI:

-IIpenobydennsie caon

-Hcnons30Banne Mpefo0yIESHHBIX CIIOCB B HOBOH apXHUTEKTYpE
-BapHaIMOHHEIe aBTOYHKOIEpH (VAE).

-CoMILTHpOBaHUE B TATEHTHOM IPOCTPAHCTBE.

-YcnoBHBIE BapualioHHbIe aBToYHKOIEpEl (CVAE).
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Tewma 10. I'enepaTuBHBIE MOACTIN
PaccmarpuBaembie BOIPOCHL:
-"Knaccudeckue" reHepaTUBHBIE AJITOPUTMBIL.
- 3ajada reHeparum.

- JluckpuMuHaTop.

-Generative adversarial network (GAN).

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

/o

TemaTnka MpakKTUYECKUX 3aHATUN/KPATKOE COJEPIKAHHE

Tema 1. OOyueHHbIe HEHPOHHBIE CETU
PaccmarpuBaembie BOIPOCHL:

-C60p maHHBIX 0 00YYEHHBIX HEHPOHHBIX CETAX
-Knonupoanue npeno0y4deHHBIX HEHPOHHBIX CeTeH
-Hcnons3oBanne mpenoOydeHHBIX HEHPOHHBIX CEeTeH

Tema 2. OOy4eHHBIC HEUPOHHBIC CETHU. AHATN3 BO3MOKHOCTH TPUMEHEHUS B
TPaAHCIIOPTHOI 00s1acTu




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

PaccmarprBaeMbie BOIIPOCH:

-DopMyITUPOBKA HOBBIX (HEPEIIEHHBIX) 3a/1a4 U3 TPAHCIIOPTHOM 00JIACTH, KOTOPBIE MOXKHO OBLTO OB
PELINTH C TIOMOIIBLIO MPEA00YUYECHHBIX HEMPOHHBIX CETel

-TeHepalys «UrpyIeuHbIX JaHHBIX» ISl TPAHCIIOPTHON 001aCTH

-TecTupoBaHue UCTIOIB30BAHUS PEIOO0YUEHHBIX HEHPOHHBIX CETEH IS pEeIeHUs 3a/1a4 U3 TPAHCIIOPTHOM
obnactu

Tema 3. Ilepecentpon Pozentbiata
PaccmarprBaeMbIe BOIIPOCHL:

-Peanmzanms npaBmra Xe66a npu 00ydeHNH epcenTpoHa
-Peanuzanyst MHOrocnoiiHOM HEHPOHHOU ceTn

Tema 4. HeueTkuii HEMpOH

PaccmaTrpuBaeMble BOIIPOCHI:

-Peanusaiiys HeueTKOTO HEHPOHA, aHAIN3 BIMSHUS PAa3IHUHBIX (DYHKIMA AT peain3aliii JOTHICCKIX
«W» u «NJI»

-AHaJHU3 CYIIECTBYIOMHUX aPXUTCKTYP HEUCTKUX HEHPOHHBIX CETeH

-Peammzanmusg ANFIS — amantusHasg HC, ocHOBaHHAs Ha cHCTEME HEUETKOTO BRIBOJIA

Tema 5. TIpsiMmoe u 0OpaTHOE pacpoOCTpaHCHHE OMIMOKH B HEHPOHHOM CETH
PaCCManI/IBaeMBIe BOIPOCHI:

-Peanu3zanus anroputma npsiMoro pacrpocTpaHeHue OIHOKU

-Peanuzaius anropurMa 0OpaTHOTO PaCIPOCTPAHCHHUE OLITHOKU

-AHaJIHu3 NPeuMyIECTB U HEJOCTATKOB METO/I0B

Tema 6. [Ipsimoe u oOpaTHOE pacpOCTPaHCHHS OTUOKH

PaccmarprBaeMbie BOTIPOCHI:

-O0yueHne HEMPOHHOU CETH Ha OCHOBE IIPSIMOTO paclpocTpaHeHus omuOku. MccieqoBanue BIUSHAS
ApPXUTEKTYpHI U MACIITa0a UCXOMHBIX TAHHBIX Ha PEe3yJIbTaTHL

-O0yueHne HEMPOHHOU CETH Ha OCHOBE IIPSIMOTO paclpocTpaHeHus omuOky. McciaeqoBanue BIUSHAS
APXUTEKTYPHI U MACIITa0a UCXOMHBIX TAaHHBIX HAa PE3yJbTATHL.

-CpaBHEeHHE METPHK KadecTBa O0YUEHHBIX MOeNei

Tema 7. OOmias knaccudukanus cioeB HeHPOHHOM ceTH
PaccmarpuBaembie BOIPOCHL:

-AHaiu3 BIUSHUSA apXUTEKTyphl HEHPOHHBIX CeTel Ha KaueCTBO O0YUIEHHS.
-Pa3paboTka anropuTMOB IPOBEICHIS SKCIICPUMEHTOB IS ITOI00Pa apXUTEKTYPHI

Tewma 8. O0mias knaccudukanus cioeB HEHPOHHBIX CETEH

PaccmaTpuBaemble BOIIPOCHI:

-bubimorexn aBTo-ML: HacTpo¥Kka JUIs ITOJTyYeHUS pa3INdHbIX apXUTEKTYP W aHAJIN3 UX BIMSHUA Ha
Ka4ecTBO 00yUeHHS.

-AHanm3: aBTo-ML npoTHB COOCTBEHHBIX 3KCIIEPUMEHTOB MOA00pa apXUTEKTYPhI

Tema 9. OnTumu3zanus paboThl HEHPOHHBIX CETEH

PaccmarpuBaembie BOIPOCHL:

-3BpI/ICTI/I‘IGCKI/IC MPUEMBI YIIYHUIICHUA CXOAUMOCTHU U Ka4eCTBA I'Ppa/IMCHTHOTO 06y‘l€HI/IH (HOpMaJ'II/BaIII/ISI,
BLIGOp q)yHKIII/II/I aKTHUBalluu, BI)I60p HavaJIbHBIX 3HAYCHUI BECOB, MOPAAOK NPCAbABICHUS 06yqa}01111/1x
IIPUMEPOB
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Tema 10. OnTumu3zanus paboThl HEMPOHHBIX ceTel

PaccmarpuBaembie BOIPOCHL:

-Bb100p BenMuMHBI 1ara, COKpalieHne Y1ciia BECOB, BHIONBAHUE U3 JTOKAJIbHBIX MUHIMYMOB, IIpo0ieMa
nepeoOydeHns U pa3zeiieHHe BEIOOPKH).

-MeTozpb! ynpoueHus: CTpyKTYpbl HEHPOHHOM CETH




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

11

Tema 11. PekyppeHTHbIE HEIPOHHBIE CETH
PaccmarpuBaembie BOIIPOCHL:

-Long short-term memory

-Gated Recurrent Unit

-Minimal Gated Unit

12

Tema 12. PekyppeHTHbIE HEIPOHHBIE CETH
PaccmarpuBaembie BONPOCHL:

-Bidirectional recurrent neural network
-Heiiponnas mamnHel TelopuHIra

Meuorocnoiineiii LSTM

13

Tema 13. PekyppeHTHbIC HEHPOHHBIE CETH
PaccmarpuBaembie BOIIPOCHL:

-Ceéprounsiit LSTM

-Batch normalization

-Encoder-Decoder

14

Tema 14. PekyppeHTHbIE HEIPOHHBIE CETH
PaCCManPIBaeMBIe BOIPOCHI:
-O6y‘ICHI/Ie JJIsL MOACTIUPOBAHUA ay JTMOCUTHAJIA

15

Tema 15. PekyppeHTHbIE HEUPOHHBIE CETU
PaccmaTtpuBaeMble BOIIPOCHI:
-O6yuenue ayis NLP

16

Tema 16. PekyppeHTHbIE HEIPOHHBIE CETH
PaccmarprBaeMbIe BOIIPOCHL:
-O0yueHwne A7 aHaIH3a H300paKeHHS

17

Tema 17. Tpanchopmepsr

PaccmarpuBaembie BOIIPOCHL:

-AHanu3 NpUYHH NosIBIIeHUs TpaHchopMepoB. TpaHchopMmepsl IPOTHB PEKYPPEHTHBIX CETeH
-Hcnonbs3oBanue 00y4eHHBIX TpaHCPOPMEPOB

18

Tema 18. Tpanchopmepsl
PaCCManI/IBaeMBIe BOIPOCHI:

-OteHka Ka4ecTBa 00y4YEHHBIX TPaHC(POPMEPOB
-JlooOy4eHue

19

Tema 19. HelipoHHble ceTu B yCIOBHIX AePUIMTA JaHHBIX
PaccmarpuBaembie BOIPOCHL:

-IIpenoOy4deHHbIe CBEPTOYHBIE CIIOU /ISl aHAJIN3a U300paKeHUI
-IIpenoOydeHHbIe SMO3INHT-CIION

20

Tema 20. HelipoHHbIe ceTH B YCIOBHIX ASPUINTA JaHHBIX
PaccmarpuBaeMble BOIPOCHL:

-BapHaloHHbIe aBTodHKOAEpH! (VAE).

-CoMIIMpoBaHUE B JTATEHTHOM MPOCTPAHCTBE.

-YcnoBHble BapuanonHsle aBTosHKoaeps! (CVAE)

21

Tema 21. I'enepaTruBHBIE MOACIIN
PaccmarpuBaembie BOIPOCHI:
-"Knaccngeckue" reHepaTHBHBIEC AJITOPUTMBI.
- 3agada reHeparum.

22

Tema 22. I'eHepaTUBHBIE MOJIENN
PaCCMa’I‘pI/IBaCMLIC BOIPOCHI:
-JlUCKpUMUHATODP.

-Generative adversarial network (GAN).




4.3. CamocrosiTenbHas paboTa 00ydarOIMXCS.

Bun camocrosTensHOM paboThI

1 |Pabota c yueOHOI TUTEpaTypOil M H3y4eHHEe 00yUYEeHHBIX HEUPOHHBIX CETEH

2 Vyactue B OHHaﬁH'KOH(bepeHHHHX 10 TEeMaM FJ'IY6OKOI‘O HNCKYCCTBECHHOI'O MHTCIIJICKTA U
MacCTEp-Kj1accax

[Touck anropuTMoB 00y4eHHsI HEHPOHHBIX CETEH B OTKPBITHIX UICTOYHHUKAX

HOI[]"OTOBK& K HpOMC)I(YTO‘IHOﬁ arrecraguu.

[TonroroBka K TeKyIiemMy KOHTPOJIIO.

4.4. ITpumepHbIN IEpEUEHb TEM KYPCOBBIX pabOT
1. bronorn4eckuii ¥ UICKyCCTBEHHBIN HEHPOH.

2. OcHOBHBIE (DYHKIIMH aKTUBallMU HEWpOHOB. IIpenmyiiecTBa HEHPOHHBIX
CETEeH.
3. ConocraBneHne TpaguuuOHHBIX OBM M HEHPOKOMIIBIOTEPOB.

4. Knaccudukanuu HEUPOHHBIX ceTe, 00JaCTH MPUMEHEHUS U pPellaeMble
3a/1a4H.
5. OCHOBHBIE HaIPaBIICHUS PA3BUTHUSI HEUPOKOMITbIOTHHT Q.

6. Ilepcentpon Po3enbnara.
7. AnropuTMm 00ydeHuUs IEpCenTpoHa U MpaBuiIo Xeboa.

8. Teopema 0 cXoAMMOCTH anroputMa oOOydYEHHs TMEPCENTPOHA s
JTMHEHHOPA3AETUMBIX MHOXKECTB. [[pobiema HCKITFOUatOIIero «uim».
9. Muorocnoiinbiit nepcentpoH. [IpencraBienue 6yaeBbIX QyHKIIHMA.

10. IlpeomoneHue OrpaHUYEHUs] JHUHEHMHOW pPa3IeIMMOCTH W PEIICHUE
MPOOJIEMBbI UCKITIO-YAIOIIETO «UITN.
11. HelipoHHBIE CETH KaK YHUBEPCAIbHBIE ANIIPOKCUMATOPBHI.

12. O6mras mzaes TPagueHTHBIX METOJOB peIIeHUs 3aaad O0e3yCIOBHOMU
ONTHUMHU3AIMUA. MeTOoI HauCKOPEUIIEro CITycKa.

13. Anroputm oOpaTHOTro pacrnpocTpaHeHusi omuOku. J[OCTOMHCTBA U
HeJocTaTKu anroputMa. [ToHsTHE Mapainya ceTd U IPUYMHBI €70 BO3SHUKHOBEHUSI.

14. IIpoOGnema OBpaXHOCTHU MOBEPXHOCTH (PYHKIMOHAIA OUIMOKHM U €€
YaCTUYHOE IIPEOJIOJICHHE C TMOMOIIbI0 BBEICHHS MOMEHTa (MHEpPUUATBLHOU
MIOIMPaBKH).

15. ®uznueckuii cMpic MOMeHTa. O000IIIEHHOE IeThTa-TIPaBHUIIO.

16. DOBpucthueckue TMpPUEMBI YIYUIIEHUS CXOAUMOCTH UM KayecTBa
IPaluEHTHOTrO 00yYe-HUs (HopManu3anus, BbIOOp (YHKUMHU aKTUBALMU, BHIOOD



HAYyaJbHbIX 3HAYEHUH BECOB, MOPSAOK IMPENbABICHUS OOYy4YaroUIMX MPUMEPOB,
BBIOOp BETMYMHBI IIara, COKpalleHHWEe YMcia BECOB, BHI-OMBAHHME U3 JIOKAJTbHBIX
MUHUMYMOB, TIpo6ieMa nepeoOydeHus 1 pa3ieJICHHe BHIOOPKH).

17. Metoasl ynpoIueHusi CTpYKTypbl HEHpOHHOU ceTH. OO0Ire MpUHIUIBI
o0yueHus.

18. AnouTuBHasg W MYJbTUIUIMKATHBHAs MOJEIM BPEMEHHBIX PSAIOB.
KOMITOHEHTBI BpEMEHHOTO psiJa.

19. UccnenoBaHne BpeMEHHBIX PsAJI0OB HA OCHOBE KOPPEIOTPAMMBI.

20. Cnenuduka mporHo3upoBaHus (UHAHCOBBIX BPEMEHHBIX PSAOB (BHIOOP
BXOJHBIX CHUTHAQJIOB, METOJ HCKYCCTBEHHBIX IMPUMEPOB, BBIOOP (PYHKIMOHAIA
OLIMOKY M OLICHKA BEJIMYU-HBI KallUTala UTPOKA).

21. 3agauu, pemaemble 6e3 yuutens. Maes Merona riiaBHbIX KOMIIOHEHT.

22. 3apmadya kjactepusaluyd  JaHHBIX. (OCHOBHBIE  METPUKU IS
KOJINYECTBEHHBIX U HEKO-JIMYECTBEHHBIX TIEPEMEHHBIX.

23. Cern KoxoHeHa, mpaBW/ia KECTKOW, CHPaBEIJIMBOM U MSITKOU
KOHKYPEHIIUH.

24. AnroputMm oOydeHus. 3aa4a KBAHTOBAHUS JTaHHBIX.

25. 3amadya MHOTOMEPHOW BH3yalM3allMM U CaMOOPTaHM3YIOIIHECS KapThl
Koxone

5. llepeueHp wu3AaHWN, KOTOPHIE PEKOMEHIYETCS WCHOJIb30BaTh IIPU
OCBOCHHH JTUCUUTUTUHBI (MOIYJIs).

Ne

m/

bubanorpaduuec
pag Mecto noctyna

KO€ OIIMCaHue

II

1 | Busses, A. A. https://e.lanbook.com/book/118257
Cetu cBSI3HM U
CHUCTEMBI

KOMMYTAlIUH :
ydyeOHoe mocodue
/ A. A. buzses, K.
A. KyparoB. —
HoBocubupck :
HI'TY, 2016. —
84 c. — ISBN
978-5-7782-2935-
8

2 | AptiomeHko, B. https://e.lanbook.com/book/152244
B.
KomnsrorepHsie

CETHU U




TEJICKOMMYHUKAIT
Uy : yueOHo-
METOAMYECKOE
nocobue / B. B.
ApTtionieHko, A.
B. Hukynun. —
HoBocubupck :
HI'TY, 2020. —
72 c.— ISBN
978-5-7782-4104-
6

ITpockypsikos, A.
B.
KomneroTepusie
cetu. OCHOBBI
MOCTPOEHUS
KOMITHIOTEPHBIX
ceTer u
TEJICKOMMYHHUKAI]
ull : yueOHOe
nocobue / A. B.
IIpockypsikoB. —
Pocros-Ha-/lony :
0DV, 2018. —
201 ¢c. — ISBN
978-5-9275-2792-
2

https://e.lanbook.com/book/125052

Copo0umn, A. b.
CBepTouHbIE
HEWPOHHbIE CETH:
IpUMEPDI
peanusanuu :
y4eOHO-
METOIMYECKOe
nocobue / A. b.
CopoOun. —
Mocksa : PTY
MUPDOA, 2020.
— 159 c.

https://e.lanbook.com/book/163853?ysclid=lw4mtvvkr6593763565

@unaunmog, ©. B.
MonenupoBanne
HEHPOHHBIX CETEMN
rIyOOKOro
00y4eHus :
yuebHoe rmocobue

https://e.lanbook.com/book/180053?category=1537&ysclid=lw4mtb6chv3
84808182




/ ®. B.
OUIUIIIoB. —
Cankr-IlerepOypr
: CIIOT'YT um.
M.A. bonu-
bpyesuua, 2019.
—79c.

6 | benoseposa, I'. H. | https://e.lanbook.com/book/111969?ysclid=Iw4mt21my6995842379
Heuetkas jioruka

Y HEHPOHHBIE
ceTH : yueOHoe
mocooue : B 2
gactsax / I'. .
benoszeposa, /1.
M. Ckynnes, 3. A.
KononoBa. —
Jlunenx :
JImnenkuii I'T1Y,
[6.1.]. — Yacts 1
—2017. — 64 c.
— ISBN 978-5-
88526-875-2

6. IlepedueHb COBpPEeMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
MH()OPMAIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPbIE MOTYT HCIOJb30BATHCS MPH
OCBOEHUU JUCHUIUIUHBI (MOIYJIA).

https://habr.com/ru - 6a3a 3nanwuit B Buze crareii, 0030poB

https://journal.tinkoff.ru/short/ai-for-all/ - 6a3a naHHBIX HEHPOHHBIX CETEH

https://vc.ru/services/916617-luchshie-neyroseti-bolshaya-podborka-iz-top-
200-ii-generatorov-po-kategoriyam - 6a3a qJaHHBIX HEUPOHHBIX CETEH

https://github.com/abalmumcu/bert-rest-api - npodecCuoHabHas
maTdopma 1l KOMaHA0M paboThl HaJ MPOEKTOB (HEHPOHHAs CETh bert)
http://library.miit.ru/ - snexTpoHHO-OMONMOTEUHAss cucTeMa HaydHo-

TexHu4deckor onoanoreku MUNUT
https://proglib.io/p/raspoznavanie-obektov-s-pomoshchyu-yolo-v3-na-
tensorflow-2-0-2020-11-08 - npodeccronanbHast OHOIMOTEKA MPOTPAMMHUCTOB
https://yandex.cloud/ru/blog/posts/2022/12/andrey-berger-and-yandex-
cloud?utm_referrer=https%3A%2F%2Fyandex.ru%:2F — oubnmoTeka
npodeccroHanbHbIX cTaTel pazpaboTUMKOB SAHIEKC
https://yandex.cloud/ru/blog - OubmmoTeka mpodeccHOHANBHBIX CcTaTei
pa3paboTyuKoB SHIEKC



https://tproger.ru/translations/opencv-python-guide - 6ubarOTEKa OCHOBHBIX
komana OpenCV

7. llepedyeHbp  JHIEH3UOHHOTO M  CBOOOJHO  PacIpoCTPaHSIEMOIo
IPOrpaMMHOr0 00€CIeYeHUsl, B TOM YHCIE OTEYECTBEHHOIO IPOU3BOJICTBA,
HEOO0XOUMOTrO ISl OCBOCHUS JUCIIUILIMHBI (MOJTYJISA).

[Tporpammusrii maket Microsoft Office 2007
VS code

YOLO

BERT API

8. Omnwucanme MaTepHaIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOUN s
OCYILIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUIUIMHE (MOIYJIIO).

Kommsrotep npenonasaress
KoMIIBIOTEPHI CTYIEHTOB

DKpaH I IIPOEKTOPa, MapKepHas 10CKa,
IIpoekTop

9. ®opMa MPOMEKYTOUHON aTTECTAITHH:

3auer B 4 cemecTpe.

10. OuleHOUHBIE MAaTEpUAIIBI.

OreHOYHBIE MaTepUANIBI, TPUMEHSIEMBIE TIPH TIPOBEICHUN TTPOMEKYTOTHOU
aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHBHBIM
aktrom PYT (MUUT).



ABTOpBI:

3aMECTUTEND TUPEKTOPA b.B. UrosibHUKOB
CoruacoBaHo:

Jupexrop J1.B. ITapunoB
3aMecTUTEIb TUPEKTOpa b.B. UronpHUKOB

[Ipencenarens yueOGHO-METOUYECKOM
KOMHUCCHUH J.B. I[TapunoB



