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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):

OIIK-5 - Cnoco0eH WHCTANIMPOBaTh MPOrpaMMHOE U  amnlapaTHOE
obecnieueHue 1151 THOOPMALIMOHHBIX M aBTOMATU3UPOBAHHBIX CUCTEM;

OIIK-7 - CnocobeH ydacTBOBaTh B HAaCTPOMKE M HaJaJKe MPOrPaMMHO-
arnmapaTHbIX KOMILJIEKCOB;

IIK-1 - CnocobeH aHanmu3upoBaTh OOJIBIIKME JAaHHBIE C HCIOJIH30BAHHEM
CYILIECTBYIOIIEH B OpraHu3aliyd METOHOJIOTHYECKOM W  TEXHOJIOTHYECKOU

MH(DPACTPYKTYPHI.

OOGy4eHwue 1Mo JUCUUIUIUHE (MOAYJII0) MPENOaraeT, YTo Mo ero pe3yJibTaTam
oOyyatomuiicst Oyier:

3HaTh:

— 3HaTh AJITOPUTMBI OOYYCHHS HEMPOHHBIX CETEH, BUJBI HEHPOHOB, CIOEB
HEWPOHHBIX CETEH, aTOPUTMBI UX PAOOTHI

— 3HaTh KJIACCUYECKUE MAaTEeMaTHYECKHE MOJCIH, NPHUMEHSAEMbIE B
Pa3IMYHBIX 00JIACTSIX YEIOBEUECKOU NeATEIbHOCTH.

— 3HATh NMepeyeHb OMOINOTEK, TPOrPAMMHBIX MTPOIYKTOB, 00ECTIEUNBAIOIIIX
BO3MOXHOCTb Pa0OThI C HEHPOHHBIMU CETSIMU, 00YUYEHHBIMU HEUPOHHBIMH CETAMHU

YMmeTh:
— Hp606pa30BBIBaTI> HNCXOJHBbIC JAHHBIC U HpI/IBOI[I/ITL X K BI/II[y JaHHBIX,
KOTOPBIE€ MOHO I10JIaTh HAa BXOJ HEUPOHHOU CETU; UHTEPIIPETUPOBATD PE3YIbTAThI



paboThl HEHPOHHOW CETH M MPHBOJUTH MX K TpeOyeMoMy BBIXOAHOMY (opMmaty
(TEekcT, KapTUHKA, YKCIIO U T.11.)

— MOAUGUITUPOBATh KJIACCUYECKHE MATEMATUYCCKHUE MOJEIH JIJIs PEIICHUs
KOHKPETHBIX 337249 MPO(PECCHOHAIBHON ACSITEIHHOCTH.

— YCTaHOBHTHh HEOOXOAMMBIC JUIsI padOThl HECHPOHHBIX ceTell OMOJINOTEKH,
YCTPaHATh IPOOJIEMbI KOH(MINKTA BEPCHH, UCIIOJIb30BaTh 00YUCHHBIC HEHPOHHBIC
CETH JIUIS PEIICHMS TIOCTABJICHHBIX 3a1a4

Baaners:

— BJIAJICHUE METOJaMU 00y4YEeHUsI HEHPOHHBIX CETEH,

— CHOCOOHOCTBIO HCHOJB30BaTh 3HAHUS 00 YCTpOMCTBE TpaHCIOPTA IS
(GOopMyIUPOBKH 3aJad, KOTOPHIE MOXHO PEIIUTh C TOMOIIBI0 MPUMEHEHUS
HEUPOHHBIX CETEU

— UHCTPYMEHTaMHU cOOpa UCXOJHBIX JTaHHBIX, HEOOXOAUMBIX 1Ji1 00y4YeHHUs
HEHPOHHBIX CeTeH (MM UCHOJIb30BaHUS OOYUYEHHBIX), IPEOOpPa3OBaHUs JTaHHBIX,
MHCTPYMEHTAMU IIOCTPOEHUS HEHPOHHBIX CeTeil, OLIEHKU KadyecTBa padOThI
HEUPOHHBIX CETEH.

— MHCTPYMEHTaMU CO3[IaHUsI MOAYJIEH, KOTOPbIE OCYIIECTBISAIOT (PYHKIUU
oOy4eHHs] HEHPOHHOM ceTu, (OPMHPOBAHME MPOTHO3a U BBIJAYM pE3yJbTaTa B
UHTEPIPETUPYEMOM YEIOBEKOM BHUJIE.

3. O6beM AUCITUTIIUHBI (MOTYJIs).
3.1. O6m1as Tpy10€MKOCTh AUCIUTIIAHBI (MOIYJIs).

OO0mast TPyIOEMKOCTh AUCIUIUIMHBI (MOIyJis) coctaBisieT S5 3.e. (180
aKaJeMHYEeCKUX Jaca(oB).

3.2. O6bem paucuMIUIdHBL (MoOayisi) B (opMe KOHTAKTHOW pabOThI
oOyyarommxcsi C  MeJarorM4ecKuMu  paboTHUKaMU HW  (WIM)  JIMIIAMH,
MPUBJIEKAEMBIMHU K pean3alii 00pa30BaTEIbHONU MPOrpaMMbl HAa UHBIX YCIIOBHUSAX,
IpU MIPOBEJICHUH YUEOHBIX 3aHATUH:

KonuuectBo yacos

Tum yueOHBIX 3aHATHI
Bcero | Cemectp Ne7

KonrakTHas paboTa Ipu npoBeIeHUN yUeOHBIX 3aHATHI (BCEro): 96 96
B tom uucne:

3aHATUA JEKIIMOHHOTO TUIIA 32 32
3aHATHS] CEMUHAPCKOTO TUIIA 04 64

3.3. O6bem auCHMIUIMHBI (MOAYJsi) B (opMe CaMOCTOATEIbHOU pPabOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYarOMIUXCSA C
[eIarOTHIeCKUMH paOOTHUKAMU U (MIIH) JIMIIAMH, IIPUBJICKAEMBIMH K PeaTU3aIuu




o0pa3oBaTeNbHOW MpPOrpaMMbl HAa HHBIX YCJIOBUSIX, NPU  MPOBEACHUU
MIPOMEKYTOYHOM aTTECTAIIMU COCTaBIIAET 84 akaleMHUYECKUX yaca (OB).

3.4. ITpu oOy4eHwH 10 HHAUBUIYATLHOMY YI4EOHOMY TIJIaHY, B TOM YHCIIC IPH
YCKOPEHHOM O0Y4YE€HHH, 00BEeM JTHUCHMUILUTMHBI (MOJYJIsI) MOXKET OBITh peaIn30BaH
MOJTHOCTHIO B (hOpME CaMOCTOATEIHHON paboThl 00yJarommxcs, a Takxke B hopme
KOHTAKTHON pabOThl 00yYarOIMXCs C MeAarorndyecKUMU paOOTHUKAMHU M (HUJIH)
JUIAMH, TIPUBIIEKAEMBIMH K peai3alliid 00pa30BaTeIbHON MPOTPaMMBbl Ha HHBIX
YCIIOBHSIX, TIPH MPOBEIECHUN TPOMEKYTOUHOM aTTECTAIIHH.

4. ConeprkaHue JUCIUTUIMHBI (MOIYJIA).

4.1. 3aHITHA JTEKOIUOHHOTO THUIIA.

Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

1 |Tewma 1. buonoruyeckuii u NCKYCCTBEHHBINH HEHPOH.
PaccmaTtpuBaeMble BOIIPOCHI:

-Bunibl HCKyCCTBEHHBIX HEHPOHOB

-OcHOBHbIE (DYHKIUHM UCKYCCTBEHHBIX aKTUBALUK HEHPOHOB.

-ComnocraBieHue TpaguiioHHbIX OBM 1 HelfpOKOMIIBIOTEPOB.

-Knaccuduxanum HeHpOHHBIX ceTel, 00J1acTH IPUMEHEHHS U peIllacMble 3a/1auu.
-OcHOBHBIE HaNpaBJICHUS PA3BUTHS HEHPOKOMIBIOTHHTA.

2 |Tema 2. Ilepcentpon Po3enbmnara.

PaccmarprBaeMble BOIIPOCHI:

-Anroput™ 00ydeHHs epcenTpoHa U MpaBuio Xeboa.

-Teopema 0 CXOAUMOCTH aropuT™Ma o0yUeHHs IePCENTPOHA IS IMHEHHOPA3ACTMMbIX MHOXKECTB.
-TIpo6iemMa HCKITIOYAOIIETO «HITH».

3 |Tema 3. MHOTOCTIOWMHBII EpCENTPOH.

PaccmarprBaeMble BOIIPOCHI:

-IIpencraBienue OyIeBhIX (hyHKITHA.

-IIpoGuieMBI KOpPESALMU BECOB.

-IIpeononenue orpaHMYeHHs JINHSHHOH Pa3AeMMOCTH U PEIIeHUE TPOOIEMbI HCKIFOYAIOIIETO KUITHD).
- HeifpoHHEIe ceTH Kak YHHBEpCaIbHbIE AIIIPOKCHMATOPEL.

4 |Tema 4. IIpsimoe u 0OpaTHOE pacpocTpaHEeHHe OIUOKN B HEHPOHHBIX CETAX
PaccmarpuBaemble BOIPOCHL:

-O0mas uaes rpaJueHTHBIX METOI0B PEIIeHUS 3a7a4d 0e3yCIIOBHOW ONTHMH3AIIHH.

-MeTtoz Hauckopeiiero cioycka.

-IIpsimoe pacmpocTpaHeHHE OMTHOKH.

-ANTOpUTM 0OpPATHOTO PACIIPOCTPAHCHHUS OLTHOKH.

5 |Tema 5. Ontumusanus paboThl HEHPOHHBIX CETeH
PaCCMa’I‘pHBaCMLIC BOIPOCHI:
-9BpI/ICTI/I‘-IeCKI/Ie MIPUEMBI YIIYUYHICHUA CXOAUMOCTHU U Ka4Y€CTBA I'PAITUCHTHOTO o6yqumI (HOpMaJ'II/I?;aLH/IH,

BBIOOp (YHKITUH aKTHBAIMH, BEIOOP HAYaJIbHBIX 3HAYEHUH BECOB, OPSIOK MPEIBIBICHUS 00yJaOIINX




TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

MPUMEPOB, BEIOOP BEJIMUMHBI [Iara, COKPAICHNE YHCIa BECOB, BRIONBAaHNE U3 JTOKAIBHBIX MHHUMYMOB,
npobiiema iepeoOydeHus U pa3eneHre BHIOOPKH).
-MeTobl yripoleHus CTpyKTypbl HeHpOHHOH ceTH. OO0Ie TPUHIUITEI 00y YEHUsL.

Tema 6. PekyppeHTHbIE HEHPOHHBIE CETU

PaccmarpuBaembie BOIIPOCHL:

-AIMTHBHAS M MYJIbTUIUIMKATHBHAS MOJIEIH BPEMEHHBIX PsIOB. KOMIIOHEHTHI BpeMEHHOTO psiaa.
VcenenoBanne BpeMEHHBIX PAJOB HA OCHOBE KOPPEIOTrPaMMBI.

-Cnenn¢rka mporHo3upoBaHusl (HUHAHCOBHIX BPEMEHHBIX PAIOB (BEIOOP BXOAHBIX CHTHAJIOB, METO/
HCKYCCTBEHHBIX IPUMEPOB, BEIOOP (PYHKIIMOHANIA OMIMOKHM M OIIEHKA BEJIMYHHBI KallUTajla HTPOKa).
-3agaum, pemaeMsle 0e3 yuntens. Mes MeTona riiaBHBIX KOMIIOHEHT.

Tema 7. CBepTOUHBIC HEHPOHHBIE CETH
PaccmaTrpuBaeMble BOIIPOCHI:

-HcTopus CBEpPTOYHBIX HEHPOHHBIX CETEH

-CBepTouHble CeTH JUIs aHaIN3a H300paKeHUH
-CBepTOUHbIE CETH JUIS aHAIN3a TEKCTOB

-CBepTOUHbIE CETH JUIA aHAIN3a Ay ANOCUTHAIIOB
-ApXUTEKTYpbl HEHPOHHBIX CETEH, OCHOBAaHHbIE Ha CBEPTKAX

Tema 8. Tpancdopmepst

PaccmaTrpuBaeMble BOIIPOCHI:

-Ucropus tpancdopmepos

-ApXHTEKTypa TpaHCHOPMEPOB, IPUMEPHI APXUTEKTYP
-O0yueHHbIe TpaHchOpMEpbI

-OneHka kauecTBa 00y4eHHBIX TpaHc(opMepoB
-JlooOy4enue

Tewma 9. HeiiponHnsbie ceTu B yCIOBUSAX AePUIIUTA JAHHBIX
PaccmarprBaeMbie BOTIPOCHI:

-IIpenobydennsIe caon

-Hcnonbs3oBanue npego0yueHHBIX CIOEB B HOBOM apXUTEKTYype
-BapuanuoHHble aBTodHKOephl (VAE).

-CoMILTHPOBaHKE B JJATEHTHOM MPOCTPAHCTBE.

-YcnoBHBIE BapualoHHbIe aBTo3HK01epsl (CVAE).

Tewma 10. I'enepaTuBHBIE MOACTIN
PaccmaTprBaemble BOIIPOCHI:
-"Knaccuueckue" reHepaTUBHBIE aITOPUTMBI.
- 3ajaua reHepanuy.

- JluckpuMuHaTop.

-Generative adversarial network (GAN).

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTueckue 3aHsaTHS

Tematuka MPAKTUYCCKUX 3aHSATHI/ KpaTKOC COACPIKAHUC

Tema 1. OOyueHHBIE HEHPOHHBIE CETH
PaccmarpuBaembie BOIPOCHL:
-COop naHHBIX 0 00yYEHHBIX HEHPOHHBIX CETIX
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TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

-KnnonnpoBanue npeno0y4deHHBIX HEHPOHHBIX CeTer
-McnonezoBanue npenoOy4eHHBIX HEHPOHHBIX ceTel

Tema 2. OOy4eHHBIC HEHPOHHBIC CETH. AHAIN3 BO3MOKHOCTH ITPUMEHEHUS B

TPaHCIIOPTHOM 00JIaCTH

PaccmarpuBaembie BOIIPOCHL:

-®opMyHpOBKa HOBBIX (HEpPEIIEHHBIX ) 33/1a4 U3 TPAHCIIOPTHOW 00IACTH, KOTOPEIE MOKHO OBLIO OB
PEIIUTH ¢ TIOMOIIBIO P00y ISHHBIX HEHPOHHBIX CETeH

-['eHeparms «UrpymedHbIX JaHHBIX» AJSI TPAHCIIOPTHOH 001acTH

-TecTrpoBaHne HCIIOIB30BAHNUS IIPEIOOYICHHBIX HEHPOHHBIX CETEH IS peIIeHNs 3a/1a4 U3 TPAHCIIOPTHOU
obnactu

Tewma 3. [lepecentpon Po3enbiara
PaccmaTpuBaeMble BOIIPOCHI:

-Peanu3zanus npaBuia Xe60a npu 00y4eHHHn epcenTpoHa
-Peanusanyst MHOrocI0MHOM HEHPOHHOU ceTH

Tewma 4. Heuetkuit HelipoH

PaccmarprBaeMbie BOTIPOCHI:

-Peanm3anms HedeTKOro HEMpOHA, aHAIN3 BIMSHUS Pa3IYHBIX (PYHKIMHA AT peain3aiiil JOTHISCKIX
«» u «JIN»

-AHanu3 CyIecTBYIONINX apXUTEKTYp HEUETKUX HEHPOHHBIX ceTei

-Peanmuzamus ANFIS — apantuBnas HC, ocHOBaHHas Ha CUCTEME HEYETKOI'O BBIBOJIA

Tewma 5. [Ipsimoe u oOpaTHOE pacpoOCTpaHEHHUE OITMOKH B HEHPOHHOM CEeTH
PaccmaTtpuBaeMble BOIIPOCHI:

—Peanmaunﬂ aJIropuT™Ma NpsIMoro pacupoCTpaHCHUe OIINOKH

-Peanmsanms anroputMa oOpaTHOTO paclpoCTpaHEHHE OIIHOKU

-AHanm3 MNpEeuMyHIeCTB U HEAOCTATKOB METO10B

Tema 6. IIpsiMmoe u 0OpaTHOE pacipoCTpaHEHHS OLIMOKHI

PaccmarpuBaembie BOIPOCHL:

-O0yueHre HEHPOHHOW CETH Ha OCHOBE MPSIMOTO PaclpoCTpaHeHus omuOku. MccinenoBanue BIUSHES
apXMTEKTYphl M MaciiTada UCXOIHBIX JIaHHBIX Ha PE3YJIbTAThI.

-O0yueHre HEHPOHHOU CETH Ha OCHOBE IMPSIMOTO PaclpoCTpaHeHus omuoOku. MccinenoBanue BIUSTHUS
apXMTEKTYpBI U MaciiTada UCXOAHBIX JaHHBIX Ha PE3YJIbTaThL.

-CpaBHeHHE METPUK KauecTBa 0OYUCHHBIX MOJIeTe

Tema 7. O0mias kinaccudukamnus cioeB HEHPOHHOU CEeTH
PaccmaTpuBaemble BOIIPOCHI:

-AHanu3 BIUSHUS apXUTEKTYpbl HEHPOHHBIX CeTeil Ha Ka4eCTBO O0yUeHHSI.
-Pa3paboTka anropuTMOB IpOBEIECHIS SKCIIEPUMEHTOB JUIS ITOI00pa apXUTEKTYPHI

Tema 8. OOmas knaccudukanus cioeB HeHPOHHBIX ceTel

PaccmarpuBaembie BOIPOCHL:

-bubnmoTtexn aBTo-ML: HacTpoWKa AJIS MOTyYEHHs Pa3IUYHBIX apXUTEKTYp U aHAJTN3 MX BIUSHUS HA
KauecTBO 00ydeHHUs.

-AHanu3: aBTo-ML 1npoTuB cCOOCTBEHHBIX PKCIEPUMEHTOB [0A00pa apXUTEKTYPBI

Tema 9. Ontumuzanusi paboTel HEHPOHHBIX CETeH

PaccmaTprBaemble BOIIPOCHL:

-OBpPUCTUYECKHE TIPUEMBI YITyUIIEHHS CXOJUMOCTH U Ka4eCTBa IPaJMEHTHOTO 00y4IeHUsI (HOpMaIu3awus,
BBIOOp (YHKITUH aKTHUBAIMH, BEIOOP HAYaJIbHBIX 3HAYEHUH BECOB, MOPSAOK IPEABABICHNS 00YYarOIINX
NPUMEPOB
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TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

10

Tema 10. OnTuMu3anus padoThl HEHPOHHBIX ceTei

PaccmarpuBaembie BOIIPOCHL:

-Br100p BeMYMHBI 11ara, COKpalieHHe Y1ciia BECOB, BHIOMBAHNE U3 JIOKAJIBHBIX MUHIMYMOB, TIpo0ieMa
nepeoOyUeHNUs U pasJieJIeHUe BEIOOPKH).

-MeTozs! ynpoleHus CTpyKTypbl HEHPOHHOU CETH

11

Tema 11. PekyppeHTHbIE HEIPOHHBIE CETH
PaccmarpuBaembie BONPOCHL:

-Long short-term memory

-Gated Recurrent Unit

-Minimal Gated Unit

12

Tema 12. PekyppeHTHbIE HEHPOHHBIE CETH
PaccmarpuBaembie BOIIPOCHL:

-Bidirectional recurrent neural network
-Heiiponnast mamunsl TeropuHra

Mpmuorocnoinsiii LSTM

13

Tema 13. PekyppeHTHbIE HEIPOHHBIE CETH
PaCCManPIBaeMBIe BOIPOCHI:

-Céprounsiii LSTM

-Batch normalization

-Encoder-Decoder

14

Tewma 14. PekyppeHTHbIE HEUPOHHBIE CETU
PaccmaTtpuBaeMble BOIIPOCHI:
—O6yquI/Ie JJIsL MOACTIUPOBAHUA ay JTMOCUTHAJIA

15

Tema 15. PekyppeHTHbIE HEIPOHHBIE CETH
PaCCManI/IBaeMHe BOIPOCHI:
-O0yuenwne ans NLP

16

Tema 16. PekyppeHTHbIE HEPOHHBIE CETH
PaccmarpuBaemble BOIPOCHL:
-O0yueHune A aHanu3a H300paskeHNUs

17

Tema 17. Tpanchopmepsl

PaCCManI/IBaeMBIe BOIPOCHI:

-AHaJH3 MPUYUH MOSIBIICHUS TpaHChopMepoB. TpaHchopMepsl IPOTUB pEeKypPEHTHBIX CeTel
-Hcnons3oBanne 00yYCHHBIX TpaHCHOPMEPOB

18

Tema 18. Tpancopmepsl
PaccmarpuBaembie BOIPOCHL:

-Ouenka kauecTBa 00y4eHHBIX TpaHc(hopMepoB
-JlooOy4denue

19

Tema 19. HeliporHbie ceTH B yCIOBUSX Ie(HIIUTA TaHHBIX
PaCCManHBaGMLIC BOIPOCHI:

-Hpe,u06yquHLIe CBEPTOYHBIC CJION IJIS1 aHAJIn3a I/I306pa)KCHI/Iﬁ
-I[IpenoOyueHHbIe SMO3ANHT-CIION

20

Tema 20. HelipoHHbIe ceTH B YCIOBHAX e(UINTA JaHHBIX
PaccmarpuBaembie BOIPOCHL:

-BapHanMoHHbIe aBTOYHKOIepH! (VAE).

-CoMIInpoBaHue B JATEHTHOM IPOCTPAHCTBE.

-YcnoBHbIe BapuarroHHble aBTo3HK0AepH! (CVAE)

21

Tema 21. I'eHepaTUBHBIE MOJIENN
PaCCMa’I‘pI/IBaCMLIG BOIPOCHI:




/ TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE
n/n

-"Kimaccndeckue" reHepaTUBHBIC alTOPUTMBL.
- 3ajaya reHepanuy.

22 |Tema 22. I'enepaTUBHBIE MOJICTTH
PaCCManI/IBaeMLIe BOIPOCHI:

- lMCKpUMUHATOD.

-Generative adversarial network (GAN).

4.3. CamocrosTenbHas paboTa 00y4daroIMXCs.

Bua camocrositensHOM paboThI

1 |Pabota c yueOHOI TUTEpaTypOi M H3ydeHHEe 00yUYEeHHBIX HEUPOHHBIX CETEH

2 |Yuactue B OHJIAH-KOH(EPEeHIUAX M0 TeMaM ITyO0OKOT0 UCKYCCTBEHHOTO HHTEIUICKTA U
MacTep-Kaaccax

[Touck anropuTMoB 00y4eHHsI HEHPOHHBIX CETEH B OTKPBITHIX UICTOYHHUKAX

IToaroroBka k HpOMG)KyTO‘IHOﬁ aTTcCTalluu.

[ToaroroBka Kk TEKyeMy KOHTPOJIIO.

4.4. ITpumepHbIN IEpEUEHb TEM KYPCOBBIX pabOT
1. Buonornyeckuii 1 UICKyCCTBEHHBIN HEHPOH.

2. OcHoBHBIC (DYHKIIMM aKTUBALUK HEHpOHOB. [IpenMyiiecTBa HEHPOHHBIX
ceTen.
3. ConocraBneHne TpaguurOHHBIX OBM 1 HEHPOKOMIIBIOTEPOB.

4. Knaccudukanuu HEUPOHHBIX ceTel, 00JaCTH MPUMEHEHHUS U pPelllaeMble
3a/1a4u.
5. OCHOBHBIE HaIIPABJIEHUSI PA3BUTHS HEHPOKOMITBIOTHHTA.

6. I[Tepcentpon Po3en6nara.
7. AnropuTm 00ydeHuUsl IEpCenTPOHa U MpaBuiIo Xeboa.

8. Teopema 0 CXOOMMOCTH airopuTMa OOyYEHUs TMEpCenTpoHa MJis
JTUHEHHOPAa3AeIMMbIX MHOXKECTB. [Ipo0iemMa UCKITIOUaIOIIEro UK.
9. Muorocoiinbiit nepcentpoH. [IpencraBnenue 0yneBbIX QyHKITHI.

10. TlpeomoneHue OrpaHUYeHUs] JIMHEMHOW pPa3IEIMMOCTH W PELICHUE
POOJIEMBI HCKITIO-YAIOIIETO «UIIH».
11. HelipoHHBIE CETH KaK YHUBEPCAIbHBIE ANIIPOKCUMATOPHI.

12. OOmas uaes TrpaJueHTHBIX METOIOB pelIeHUs 3aaady O0e3yCIOBHOU
onTUMH3aUMU. MeTol HauCKOpEHIIero Cnycka.

13. Anroputm oOpaTHOTro pacnpocTpaHeHusi omuOku. JlOCTOMHCTBA U
HeJocTaTku anroputMa. [loHaTre napanuya ceTy U IPUYKUHBI €T0 BOSHUKHOBEHHS.




14. Tlpobrmema OBpPaXHOCTH MOBEPXHOCTH (yHKIIMOHANA OIMMOKA W €€
YaCTUYHOE IMPEOJOJICHUE C TIOMOIIBI0 BBEACHHUS MOMEHTa (MHEPIHAIbHON
MOMPABKH).

15. ®usnuecknii cMpic MOMeHTa. O000IIEHHOE IeThTa-TIPaBHUIIO.

16. DOBpucthueckue TMpUEMbl YIYUYIICHHS CXOJAMMOCTH U KadecTBa
TPagieHTHOTO 00ydYe-HUs (HOpManu3alys, BEIOOp (YHKIUHA aKTHUBAIlUH, BHIOOD
HayaJlbHbIX 3HAYEHUN BECOB, MOPSNOK MPEABSABICHUS O0yYaroluX MPHUMEPOB,
BBIOOp BETMYMHBI IIara, COKpalleHHWEe YMciia BECOB, BbI-OMBAHHE U3 JIOKAJIbHBIX
MUHUMYMOB, TIpo6JieMa nepeoOydeHus 1 pa3ieJICHIe BHIOOPKH).

17. Metoasl ynpolieHusi CTpYKTypbl HeHpoHHOU ceTH. OO0IIre MpUHIUIIBI
o0yueHus.

18. ApmutuBHasT W MYyJbTUIUIMKATHBHAS MOJEIA BPEMEHHBIX PSJIOB.
KomnoHeHThI BpeMEHHOT O psjia.

19. UccnenoBanue BpeMEHHBIX PSAJIOB HA OCHOBE KOPPEIOTPAMMEI.

20. Crienuuka mporao3upoBanusi (PUHAHCOBBIX BPEMEHHBIX PAJIOB (BHIOOD
BXOJIHBIX CHUTHAJOB, METOJ HCKYCCTBEHHBIX MPHUMEPOB, BHIOOP (PYHKIIMOHANIA
OIIHUOKH U OIIEHKA BEJIMYU-HBI KalluTala UrpoKa).

21. 3agaum, pemaembie 0e3 yuutens. Mes MmeTona riaBHbIX KOMIIOHEHT.

22. 3apmadya kjactepuzanuyd  JaHHbIX. OCHOBHBIE  METPUKHA IS
KOJIMYECTBEHHBIX U HEKO-JINUECTBEHHBIX MIEPEMEHHBIX.

23. Cern KoxoHeHa, mpaBW/ia KECTKOW, CHPaBEIJIMBOA U MSITKOU
KOHKYPEHIINH.

24. Anroput™m o0ydeHus. 3aja4a KBAaHTOBAHUS JIaHHbIX.

25. 3amaya MHOTOMEPHOW BH3yalM3allMM U CaMOOPTaHMU3YIOIIMECS KapThl
Koxone

5. llepeueHp wu3AaHUN, KOTOPHIE PEKOMEHIYETCS WCHOJIb30BaTh IIPU

OCBOCHMH TUCUUILTUHBI (MOAYJIs).
Ne
n/m
1 | Hdanunos, B. B. Heiiponnsie cetu : yuebHoe nmocobue | https://e.lanbook.com/book/179953

/ B. B. lanmnos. — onenk : Jloul'Y, 2020. — 158

C.

2 | Heiiponnsie cetn B Matlab : yueGHOE mocoOue / https://e.lanbook.com/book/121856

nepeBoJ1 ¢ anrnuickoro A. A. MacnoB. — CaHKT-

[TerepOypr : BI'TY "Boenmex" um. [[.®. YcruHoBa,

2017. — 165 c. — ISBN 978-5-906920-72-0.

bubnuorpaduueckoe onucanue Mecro nocryna




6. [IlepevyeHb COBpEMEHHBIX NPOPECCHOHAIBHBIX 0a3 JaHHBIX U
WH(POPMAITMOHHBIX CIIPABOYHBIX CHCTEM, KOTOpPBIE MOTYT HCIIOJIb30BAThCS IIPH
OCBOEHUU JUCHUIUIAHBI (MOAYJIA).

https://habr.com/ru - 6a3a 3nanwmit B Buse cTareii, 0030poB

https://journal.tinkoff.ru/short/ai-for-all/ - 6a3a maHHBIX HEHPOHHBIX CeTeH

https://vc.ru/services/916617-luchshie-neyroseti-bolshaya-podborka-iz-top-
200-1i-generatorov-po-kategoriyam - 6a3za qaHHBIX HEHPOHHBIX CETEH

https://github.com/abalmumcu/bert-rest-api - npodecCuoHaIbHAs
iatdopma st KoMaH 101 paboThl Ha/I MPOEKTOB (HEMpPOHHAS CETh bert)
http://library.miit.ru/ - snexTpoHHO-OMONIMOTEUHAss cucteMa HaydHo-

TexHuaeckoi ondmmoreku MUNUT

https://proglib.io/p/raspoznavanie-obektov-s-pomoshchyu-yolo-v3-na-
tensorflow-2-0-2020-11-08 - npodeccronanbaas 6uOIMOTEKa IPOrPAMMHUCTOB

https://yandex.cloud/ru/blog/posts/2022/12/andrey-berger-and-yandex-
cloud?utm_referrer=https%3A%2F%2Fyandex.ru%:2F — oubnmoTeka
PO ECCUOHANIBHBIX CTaTel pa3padOTUMKOB SAHAEKC

https://yandex.cloud/ru/blog - OwubmmoTeka mpodeccHOHANBHBIX CcTaTeil
pa3paboTYuKOB SHIEKC

https://tproger.ru/translations/opencv-python-guide - 6ubIHOTEKa OCHOBHBIX
komang OpenCV

7. IlepeueHb  JUIEH3UOHHOTO W  CBOOOAHO  PACIPOCTPAHSIEMOTO
MpOrpaMMHOT0 OO€CTeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOTO JIJIs1 OCBOCHMS AUCITUTIIIUHBI (MOIYJIs).

[Iporpammusriii maket Microsoft Office 2007
VS code

YOLO

BERT API

8. OmnucaHue MaTepuaJIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOM it
OCYIIIECTBJICHUSI 00pa30BaTEILHOTO MPOIecca MO AUCIUTITHHE (MOIYIIO).

Kommberorep npenonasarens
KommrbroTepsl CTyA€HTOB

DKpaH ISl MPOEKTOPa, MapKepHas J10CKa,
IIpoekTop

9. ®opMa NpoMeKyTOUHOU aTTECTAIUU:

DK3aMeH B 7 cemecTpe.



10. OueHouHbIE MaTEPHUAIIBI.

OneHoYHbIE MaTepuabl, IPUMEHSIEMbIE MIPU MPOBEACHUH MPOMEKYTOUHOM
aTTecTanuu, pa3pabaThIBalOTCS B COOTBETCTBUU C JIOKAJIBHBIM HOPMATHBHBIM
aktomM PYT (MUUT).



ABTOpBI:

3aMECTHUTEIb JUPEKTOPA

CoracoBaHo:

Jupexktop

PykoBoauTtens oOpazoBaTeabHON
IPOrpaMMBbl

[Ipencenarens yueOHO-METOUUECKOM
KOMHCCHU

b.B. UronsHuKOB

J1.B. [TapunoB

O.b. IIponeBuu

J1.B. ITapunos



