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®DoHA OIEHOYHBIX CPEJACTB 1O JucHUIUIMHEe HelpoHHBIE ceTH A TeKymen/
MIPOMEKYTOYHOM aTTeCTallid pa3padOTaH B COOTBETCTBHH ¢ DenepalbHBIM I'OCYAapCTBEHHBIM
00pa3oBaTeIbHBIM CTAHIAPTOM BBICIIEIO OOPa30BaHUS MO CIEIHAILHOCTH |/ HAlpaBICHHIO
noaroroBku 09.03.03 IIpukiiagnas nadopmaTiuka Ha OCHOBEe Paboueii mporpaMMBbl IUCIUILIAHBI
HeiipoHHble ceTH, YyTBEPXKIAECHHOW pELIICHHUEM YYEHOrOo coBeTa OT T., llosioxeHus o
dhopmupoBannu PoHa orieHOUHbIX cpenctB 1o guciuIuinHe (POC), [TomoxxeHus 0 IPOBEACHUN
TEKYIIEro KOHTPOJIS YCIEBAGMOCTH M IIPOMEKYTOYHOM arrectanuu oOywarommuxcs 3V,
[Tonoxenus o rocynapctBeHHOM wuToroBoil arrectanuu (I'MA) BBINYCKHUKOB IO
o0Opa3oBaTenbHBIM MTPOrpaMMaM Beiciiero oopazosanus B 3['Y um. H.M. degopoBckoro.

1. IlepeyeHb NMIAHMPYEMBIX Pe3yJbTATOB OOy4YeHHsI MO JAMCHHUILIAHE (MOIYJIIO),
COOTHECEHHBIX € MJIAHUPYEeMbIMHU pe3yJibTaTaMu 00pa30BaTeIbHON NPOrpaMMbl

Tabmuna 1. KoMreTeHIiu 1 MHAUKATOPHI HX TOCTHXKECHUS

KO,I[ N HAMMCHOBAHHNEC KOMIICTCHIIMH I/IHI[I/IKaTOpBI JOCTHIXKCHUA

YK-2 Cniocoben onpenensath kpyr3anad | YK-2.1  Omnpegenser Kpyr 3ajgad B paMKax
B paMKaxX TIOCTaBJICHHOW IeJM | |IOCTaBJICHHOM 1IeNU, OIPEeIaeT CBA3U MEXy HUMU
BBIOMpATh ONTHMAJIBHBIE CIIOCOOBI UX
pelIeHUs, HUCXOAS W3 JIEHCTBYIOIINX
MIPABOBBIX HOPM, HUMEIOIIIUXCS PECYPCOB
U OTpaHUYCHUN

VK-2.2 IlpeanaraeT criocoObI pemeH s MOCTAaBICHHBIX
3a71a4 M OXKHZAEeMble pe3yJbTaThl;  OLCHUBACT
NpPEJIOKEHHBIE ~ CIIOCOOBI € TOYKH  3PEHHS
COOTBETCTBHUSI IIEJTU MTPOCKTA

VK-2.3 BrmmonaHser 3agaud B 30HE  CBOEH
OTBETCTBCHHOCTH B COOTBCTCTBUHU C
3aHHaHI/IpOBaHHI)IMH pCSyJ'II)TaTaMI/I nu TOYKaMH
KOHTpOJIS, TIPU  HEOOXOJUMOCTH  KOPPEKTHPYET
CIOCOOBI pEIICHUS 3a1a4

OIlK-1 Crnocoben npumensTh | OIIK-1.1 TlonnMaeT ocHOBBI MaTeMaTHKU, PU3UKU U
€CTECTBEHHOHAYYHbIE U | uHbOpMaTUKH

OOIIeHH)KEHEPHbIE 3HAaHUS, METO/bI
MaTeMaTH4eCKOro aHanM3a u
MOJIETTUPOBAHUS, TEOPETUYECKOTO H
HKCIIEPUMEHTAJILHOTO HCCIIEOBaHUS B
poeCCUOHATBHON JEATEIHHOCTH,




OIIK-1.2 ®opmynupyeT pelieHHe CTaHJapTHBIX
npodeccHoHabHBIX ~ 3a7ad  C  [PUMCHEHHEM
€CTECTBCHHOHAYYHBIX M OOIICHHKEHEPHBIX 3HAHUN




OIIK-1 Criocoben npumersTh | OIIK-1.3 TlpumeHsieT MeToApl TEOPETHYECKOrOo H
€CTECTBCHHOHAYYHbBIC U [ SKCIIEPUMEHTAIBHOTO WCCIEAOBAHUS IS PEIICHUS
OOIICHH)KEHEPHBIE 3HAHUS, METO/IBI | IPAKTUICCKUX 3aaq npodeccuoHaTbHON
MaTEeMaTHIeCKOT0 aHanM3a U | AeSITeTbHOCTH

MOJICTTUPOBAHUS, TEOPETUUYECKOTO M

IKCIIEPUMEHTAILHOTO HCCIICIOBAHUS B

podeccHoHALHON NesTeLHOCTH,

OIIK-2 Cnocoben nonumats | OIIK-2.1 PaccmatpuBaet COBPEMCHHBIC
NPUHIUIBI ~ PabOThl  COBPEMEHHBIX | MHQOPMAIIMOHHBIE TEXHOJIOTMH W METOABl  MX
WHPOPMAIIMOHHBIX  TEXHOJOTMH W |MCIOJIb30BAHUS npu pelIeHUH 3ama4

IIporpaMMHBIX CPCACTB, B TOM YHCIIC
OTCYECCTBCHHOT'O IMpOU3BOJICTBA, u
HCIIOJIb30BATh UX IIPpHW PCIICHUU 3adayqd
HpO(beCCHOHaHBHOﬁ JCATCIIBHOCTH,

npoeccnoHaNbHOM NesTeIbHOCTH

OIlK-2.2 AHanuzupyer COBPEMEHHBIC
WH()OPMALIMOHHBIC TEXHOJIOTMM W  TPOrpaMMHBIC
CpeZACTBa, B TOM YHUCJIE OTEYECTBEHHOTO TPOU3BO/ICTRA,
TUTSI penIeHus PAKTHICCKHIX 3a1a4
podecCHOHATEHOM e TEIbHOCTH

OIlK-2.3 Ucnonsiyer HEO0OXOANMBIE
WH()OPMALIMOHHBIC TEXHOJIOTMM W  TPOrpaMMHBIC
CpeZACTBa, B TOM YHUCJIE OTEYECTBEHHOTO TPOU3BO/ICTRA,
pu pelIeHun 3amad npoeCCHOHATEHON
JeSATSIIEHOCTH

[IK-1 Cnoco6HocTh pa3pabaTeiBaTh U
aJIafITHPOBATh MIPUKIIAJHOE
IporpaMMHOe o0ecredeHne

IIK-1.1 Hcnonb3yeT OCHOBBI OPraHU3AlMOHHOTO H

TEXHOJIOTHYECKOT 0 o0ecrieueHus nporecca
pa3paboTKu MIPUKJIIATHOTO IPOrpaMMHOTO
obecrniedeHus, PUHIUIIBI ONTUMHU3AIIH U

pe(baKTOpI/IHFa IIPOrpaMMHOI'0 KOJ1d

[1K-1.2 ®opmanu3yer u MPOBOJUT AITOPHUTMHU3ALIUIO

NpUKJIaJHBIX  3aj1a4, pa3pabaThiBaeT CTPYKTYpPY
IIPOTrPaMMBbl U PEIICHHMS] 10 UHTETPALUH €€ MOJTyJIeH
[IK-1.3 BeimonHseT  HamucaHue, OTIAAKY U

OIITUMHU3ALUIO IPOIrpaMMHOI0 KOJa, OCYIICCTBJIIACT
HHTCTPpalHIO ITPOrpaMMHBIX MOI[yntI 1 KOMITIOHCHTOB

I1K-8
Hay4HbIE

CrnocoGHOCTh MIPOBONTH

UCCIICIOBaHHUS pu
paspaborke, BHEJIPCHUU u
COIPOBOXKIACHUN  HMH(OPMAIIMOHHBIX
TEXHOJIOTHI M CHCTEM Ha BCEX JTarax
KU3HCHHOTO [TUKJIa

I1K-8.1 ITonumaer METOJBI u MIPUEMBI
MPEANPOEKTHOTO o0crenoBaHus OpraHu3aluu,
peBepC-UHKUHUPUHTA €€ OU3HEeC-TPOIIECCOB, BH/IbI
TpeOOBaHUII K HSKOHOMHYECKON WH(OPMAIIMOHHOM
cucTeme




I1K-8.2 Pa3pabartbeiBaet KOHILICTILIHIO
nH(OPMATMOHHON CUCTEMBI, aJanTupyer
OW3HEC-TIPOIIECCHl OpPraHW3alud K BO3MOXHOCTSIM
IKOHOMHUYECKOH MHPOPMALIMOHHON CUCTEMBI




[TK-8 Cnoco6HocTh mpoBoauTh HayuHble | [IK-8.3 BriOupaer u npumMeHser (aHKETUpOBaHUE,
Hccae0BaHus npu pa3paboTKe, | FHTEPBBIOMPOBAHKE u JIPyTHE) cpeacTBa
BHEAPCHUU u CONPOBOXKJICHUHY | KOMMYHHUKAIIMM  C  TIOJB30BATEIIAMH,  MPHUEMBI
MH(POPMALIMOHHBIX TEXHOJOTHH U CUCTEM | TPOBEICHMS peBepC-MHXMHUPHHTA u
Ha BCEX ATalax )KU3HEHHOTO IHKJIa JIOKYMEHTHUPOBAaHUS OM3HEC-TIPOIIECCOB

Tab6muma 2. [TacmopT GoH1a OLIEHOYHBIX CPE/ICTB

OHeHO‘{HLIe OI_ICHO‘-IHI)IC

KOHTpoHpyeMbie KonpesynprataoOydenus cpelcTBaTeKyIIeH CpEelCTBAIPOMEKYTOUHOM

Neri/mt pa3aensl(TeMbl) 1o
AHUCLMILIAHBL uenmie! HaumenoBanue | ®opma |HaumenoBanne| Popma
MOZYJIIO

6 cemecTp

2. TunoBble KOHTPOJIbHBIC 3aJaHUA HWJIU HHbLIC MAaTCPHAJbI, H606XOI[I/IMI)Ie AJIsd
OICHKH 3HaHHﬁ, yMeHHﬁ, HAaBbIKOB H (I/[.]'II/I) onbITa JCATCJIBbHOCTH, XaPAKTCPU3YIOIIUEC
nmpouecc (l)OpMHpOBaHI/Iﬂ KOMIIeTEHIIMH B X0/1€ 0CBOECHHSI 06pa3OBaTeJILHOﬁ nporpaMmmual.

2.1. 3amaHus Uil TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH
Bomnpocs! k 3auery:

1.Mcropus co3nanus ¥ pa3BUTHS HEHPOHHBIX CETEH.
2.0cHOBHBIE POOJIEMBI peIIaeMbIe HCKYCCTBEHHBIMU HEHPOHHBIMU CETSIMHU.
3.buonornyeckuii HEUPOH U €ro MaTeEMaTUUECKask MOJIETIb.
4.AKTUBaIMOHHbIC ()YHKIIMU HCKYCCTBEHHOTO HEHpOHA.
5.Kinaccudukanus u cBolicTBa HEHpoOCeTe.

6.Teopema Konmoropoga.

7.IlepcenTpoH.

8.JIuHelHas pa3eNMMOCTh U IEPCENTPOHHAS MTPEICTaBIAEMOCTb.
9.CeTb 00paTHOrO PacIpPOCTPAHEHHUSL.

10.Anroput™ 00y4yeHHUs1 CETH 0OPATHOTO PaCHPOCTPAHCHHUS.
11.Cetb Koxonena. Kitaccudukarus oopa3os.

12.Anroputm o0yuenus cetu Koxonena.

13.Heiiponst I'poccOepra. BeixoHbie 1 BXOTHBIE 3BE3IBI.
14.JIByxcnoiiHasi CeTh BCTPEYHOI'O PACIpOCTPaHEHUSI.
15.Anroput™ 00ydeHus! CETH BCTPEYHOTO PACIIPOCTPAHEHHUS.
16.Croxactuueckue cetn. O0ydenue bompimana.
17.Croxactuueckue cetu. O0yuenue Kommn.

18.Cetu ¢ obpatabiME cBsi3siMu. CeTb Xonduiaa.
19.1IpaBuno oOy4enus: Xeo0a.

20.IIpouenypa oproroHanu3aniu 00pasos.

21.Cetn ¢ obpatabiME cBsi3aMH. CeTh XIMMUHTA.
22.Anroput™ (QYHKIIMOHUPOBAHUS CETHXIMMUHTA.

23.Cetu ¢ obparabiMu cBs3simu. Cetb JIAIL

24.Cetu APT.

25.KorauTpoH.

Bompocs! k Ox3ameny:

1. ObnacTy npruMEHEeHNsI HICKYCCTBEHHBIX HEMPOHHBIX CETEH.

2. buonornueckuii HelipoH. CTpyKTypa U CBOMCTBAa NCKYCCTBEHHOTO HEHPOHA.

3. Pa3HOBUHOCTH MCKYCCTBEHHBIX HEMPOHOB.

4. Knaccudpuxauns MHC un ux cBoiictsa.

5. Teopema Kommoroposa-ApHomsia.

6. Pabota XexT-Hunbcena. CriecTBUS U3 TEOPEMBI




Kommoropoa-Apnoinbaa-XexT-Huascena.

7. lloctaHOBKa M BO3MOJKHBIE ITyTH penieHwus 3anaun o0ydenus MHC.

8. O0yuenue ¢ yuutenaeMm. AJTOpUTM 00paTHOTO PacIpOCTPaHEHHUS OIIMOKH.

9. O0yuenwue 6e3 yuures.

10.Hactpoiika arcia HEHPOHOB B CKPBITHIX CIOSX MHOTOCIIOWHBIX HEHPOHHBIX CeTel B IIporiecce
00yueHHs1. AITOPUTMBI COKPAILICHHUS.

11.
12.
13.
14.
15
16.
17.
18.
19.

IlepcenTpoH.

MHOroc0iHbIN MEPCEeNTPOH.

Hetiponnsie cetn paguaibHbIX 0a3CHBIX ()YHKITHIA.
BeposiTHOCTHast HEMpOHHAs CETh.

. O0001IIeHHO-perpeecCnOHHAsT HEHPOHHASI CETh.

Heitponnsie cetu Koxonena.

HeilipoHHble ceTn BCTPEYHOTO PacIpOCTpaHEHHUS.
Hetiponnsie cetu Xondunaa.

CeTu aJanTUBHOI PE30HAHCHOMN TEOPUHU.

20 KorHuTpoH 1 HEOKOTHUTPOH.

21.
22.
23.
24.
25.
26.
27.

2.2

I[IpencraBnenue 3a1auu B HEHPO-CETEBOM JIOTHUECKOM Oasace.

[Mpumenenne MHC st MogenpoBaHus CTATHIECKUX OOBEKTOB, alllIPOKCUMAITIH (DYHKITHH.
[Tpumenenne MHC st kiactepusannu, BpeMEHHBIX PSIOB, THHEHHBIX JUHAMHYECKUX 00BEKTOB.
XapakTepUCTHUKH COBPEMEHHBIX IPOTPaMMHBIX CPEICTB U cucteMm Monenuposanus MHC.
HeueTrkne HEPOHHEBIE CETH.

HeueTkue HEHpOHHBIE CETH C TEHETUYECKOW HAJCTPOUKOM.

CoBpeMeHHbIC IPUIIOKEHHS TUOPUIHBIX CHCTEM.

Tembl TUCBMEHHBIX paboT (3cce, pedepaTsl, KypcoBble pabOTHI U JIP.)

Dcce

O 0 1N LN KW —

10.
11.
12.
13.
14.
15.
16.

17.
18.
19.
20.

. Ponb HelipOHHBIX ceTeill B COBpeMEHHbBIX HH)OPMAIMOHHBIX CUCTEMAX.

. [lpeumy1iecTBa 1 OrpaHUYEHUs HCIIOIB30BAHUS HEHPOHHBIX ceTel B Ou3Hece.

. DTH4ecKue acneKThl MPUMEHEHHUS] HEHPOHHBIX CETEH B MPUHATHH PEIIECHHI.

. Byaymiee HEHpOHHBIX CeTeN: TPEH Bl U IPOTHO3BI PA3BUTHSL.

. Kak HelipoHHbIE ceTr MEHSAIOT OAXO0/bl K aBTOMATH3alNU ON3HEC-TIPOLeccoB?

. CpaBHEHHE TPaIUIIUOHHBIX AITOPUTMOB MAILIMHHOTO OOyUYEHUs] U HEHPOHHBIX CeTeil.
. HeiipoHHbIe ceTH Kak HHCTPYMEHT MOBBIIICHUS 3 (HEeKTUBHOCTH OH3HECa.

. BiustHue HelipoHHBIX ceTell Ha UGPOBYIO TPAaHCPOPMAIIHIO OpTraHU3aIlHiA.

. Ponb rmy6oxoro o0yuenus (Deep Learning) B pa3BUTHH HEHPOHHBIX CETEH.

[IpuMeHeHne HEHPOHHBIX ceTel B yIpaBieHnHU OoibuMu ganHbIME (Big Data).
Kax HellpoHHBIE CETH TOMOTalOT B aHAIN3€ PHIHOYHBIX TPEHA0B?

HeiiponHnsie cetu 1 uX poJib B yIpaBICHUH PUCKaMU B OM3HECE.

Kax HelipoHHBIE CETH MPUMEHSIOTCS B (DMHAHCOBBIX CUCTEMaX?

HetlipoHHsble ceT 1 UX BIMSHHE Ha Pa3BUTHE UCKYCCTBEHHOT'O MHTEIUIEKTA.
[IpumeHeHne HEHPOHHBIX ceTel B OJI0KYEeHHE U KPUNITOBAIIOTAX.

HeiipoHHble ceTn Kak HHCTPYMEHT IS aHAJIN3a MOJB30BATENIbCKOTO MTOBEICHHUS.

Posib HEMPOHHBIX CETEN B CO3/IaHUM NIEPCOHANTNZUPOBAHHBIX PEKOMEH 1AM,

Kax HelipoHHBIE CETH MOMOTAIOT B ONITUMHU3AIMH ITPOU3BOJICTBEHHBIX TPOIIECCOB?
Heiiponnsie ceTu 1 UX pojb B YNPABICHUU EMSIMU TTOCTABOK.

Bxnag HelipoHHBIX CeTel B Pa3BUTHE CUCTEM IMOAJIEPKKU IPUHATUS PEIICHU.

Pedepats

21.

HCTOpI/IH pa3sBUTUA HeﬁpOHHBIX CEeTCH U MX BJIMSHHUC Ha COBPCMCHHBIC TCXHOJIOTUH.



22. OCHOBHBIE TUIIBI HEUPOHHBIX CETEH: MOTHOCBSI3HEIC, CBEPTOUHBIC, PEKYPPEHTHEIC.

23.

[IpuHUIHITE pabOTH HEHPOHHBIX CeTel: 00ydeHne, TECTHPOBAHNE, BATHIAIIHS.

24. Ilpumenenne cBEPTOUHBIX HeMpoHHBIX ceTei (CNN) B 00padboTke n300pakeHUH.

25.

Pexyppenthsie Heliponnbie cet (RNN) u ux posib B aHaIn3e BpeMEHHBIX PSJIOB.

26. 'enepatuBHO-cocTszaTenbHble ceTH (GAN): mprHIUIEI paboThl M MPUMEHEHHE.
27. HefipoHHBIE CETH B 3a7a4ax KiIacCU(PUKAINH JTaHHBIX.

28.

TIpumeHeHne HEMPOHHBIX CETEN B CUCTEMaX KOMITbIOTEPHOTO 3pEHMUSI.

29. HeiiponHsie ceTu B 3aJauax 00pabOTKH ecTecTBeHHOTO si3bika (NLP).
30. Potb HEMPOHHBIX CETEH B pa3padOTKe 4aT-00TOB M TOJIOCOBBIX TTOMOITHUKOB.

31.
32.
33.

Hetfiponnsie cetn B ynpaBieHnn GUHAHCOBBIMUA PHCKAMH.
[IpumeHeHue HEMPOHHBIX CETEH B MPOTHO3UPOBAHUU CIPOCA HA TOBAPHI.
Heiiponnsie ceTu B cucteMax ynpaBJiIeHUs TPAHCIIOPTHBIMH MTOTOKAMHU.

34, Ucmonp30BaHNE HEMPOHHBIX CETEH B MEIUIIMHCKONW JTUATHOCTHKE.

35.

HCﬁpOHHLIG CCTU U UX POJIb B CUCTECMAX 0e30IMacHOCTH JaHHBbIX.

36. IlpuMeHeHre HEHPOHHBIX CeTeH B ANEKTPOHHOIN KOMMEPIIHH.

37.
38.

Heiiponnsie ceTu B 3ajauax aHanIN3a COLMATIBHBIX CETEH.
Ponp HEHpOHHBIX ceTeil B yIpaBIeHHH YHEPTOMOTPEOICHIEM.

39. HeiipoHHBbIE CETH B CUCTEMax YIIPaBJICHUS IPOU3BOJICTBOM.
40. IIpuMeHeHrEe HEHPOHHBIX CETEH B CENbCKOM XO034MUCTBE.

KypcoBbie paboTs

41.

Pa3paboTka crcTeMbI MPOrHO3UPOBAHUS CIIPOCA Ha TOBAPHI C UCIOJIb30BaHUEM HEHPOHHBIX CETCH.

42. IIpoeKTUpOBaHHUE CUCTEMBI AHAJIU3a PHIHOYHBIX TPEHIOB HA OCHOBE HEMPOHHBIX CETEN.

43.

Co3znaHue CUCTeMbI paclio3HaBaHUS N300pakeHul ¢ ucroibzoBanueM CNN.

44, Pa3paboTKa CHCTEMBbI aHAJIN3a TEKCTOBBIX JAHHBIX C MCIONb30BaHueM RNN,

45.

ITpoexTrpoBaHUE CHCTEMBI YIPABICHUS CKIaJICKUMHU 3allacaMy ¢ IOMOLIbIO HEHPOHHBIX CETEH.

46. Co3ganne CUCTEMBI YIIPaBIEHHs pPUCKaMH B 0aHKOBCKOM cdepe Ha OCHOBE HEHPOHHBIX CETeH.
47. Pa3paboTka cucTeMbl peKOMEHIAIIUi TOBapOB JIJIsl HHTEPHET-Mara3nHa.

48.

HpO@KTI/IpOBaHI/Ie CHUCTCMBI YIIPABJICHUS ,I[OKYMGHTOO60p0TOM C UCIIOJIb30BAHNEM HeﬁpOHHLIX CeTeH.

49. Co3nanue CUCTEMBI aHATMTUKH I cOOpa JaHHBIX O TTOBEJICHUH TI0JIh30BaTEIIeH.
50. Pa3paboTka cHCTeMBI yIpaBlieHHS YHEPronoTPeOIeHUEM 3IaHus C TOMOIIbIO HEHPOHHBIX CETEH.

51.

IIpoekTupoBaHHE CUCTEMBI YIIPABJICHUS TPAHCIIOPTHBIMU IIOTOKAMHU.

52. COBILaHI/IC CHUCTCMBI YIIPABJICHUSA y‘l66HBIM mpouecCcoM € UCI0JIb30BAHUEM

HEUPOHHBIX CETEH.

53.

Pa3pa60TI<a CHUCTCMBbI YIIPABJICHUA MCAUIITUHCKUMU TaHHBIMU.

54. TlpoekTHpOBaHHUE CHCTEMBI YIIpaBIeHUs (HePMEPCKUM XO3SICTBOM.

55.

CO3IIaHI/Ie CHUCTCMbI YIIPABJICHUSA OKOJIOTUYCCKUMU MMOKA3aTCIIAMU.

56. Pa3paboTka cucTeMsl ynpapieHus mopTdeneM HHBECTHIIUN.
57. IIpoeKTUpOBaHUE CUCTEMBI YIIPABICHUS KIIMMAaTUYECKON YCTAHOBKOM.

58.

CO3ZIaHI/Ie CHCTCMBI aHaJIn3a I10JIB30BaTCIILCKOT'O ITIOBCICHHUA.

59. Pa3zpaboTka cuCTeMBbI yIpaBieHHU UTPOBBIM IPOLIECCOM.

60.

[IpoexTrpoBaHue CUCTEMBI YIIPABICHUS TAPKOM aBTOMOOMIIEH.

1. Texymuii KOHTPOIb
TecToBbIE BOIIPOCHI

1. Yrto takoe HelipoHHas ceTh? [IpuBeauTe nmpumep €€ npuMeHEHHUs B OU3HeCe.

2. Kakue ocHOBHBIE THUTIBI HEMPOHHBIX CeTel CymecTBYOT? ONHIIUTE HX OCOOEHHOCTH.
3. B uem 3akirogaeTcst IpUHIMIT pabOThl HCKYCCTBEHHOTO HelipoHa?

4. Kakwe 3a/1a4d pemaioTcsi ¢ MOMOIIBI0 CBEPTOYHBIX HEUPOHHBIX ceTeit (CNN)?

5. Jlnst 9ero ucnoib3yroTcs peKyppeHTHbIe HeliporHble ceTi (RNN)?

6.
7
8
9
1

Uro takoe o0yueHue HelipoHHOU cetn? Kakue MeToapl 00yUYeHUsI CYyIIeCTBYOT?

. Kak paboraer obparHoe pacnpoctpanenue ommbku (Backpropagation)?
. Uro takoe ¢ynkums aktuBarmu? [IpuBenure npuMeps! MOMyIAPHBIX QYHKINI.

Kaxne MCTPHUKU UCIIOJB3YIOTCA AJId OLCHKHU Ka4CCTBa pa6OTI>I HCﬁpOHHOﬁ cetu?

0. Yro takoe nmepeodyuenue (Overfitting)? Kak ero uzdoexats?



[IpakTudeckue 3aqanus

11. Co3paiiTe mpocTyI0 HEMPOHHYIO CETh IS Kilaccu()MKAIUY JaHHBIX (HallpuMep, Ha0op MaHHBIX Iris).
12. Peanusyiite cBEpTOouHyt0 HeiiporHyto ceTb (CNN) mist pacrmo3HaBaHUS N300PAKEHMH.

13. Hanumure mporpammy ajist 00ydeHUs] HSUPOHHOW CETH Ha OCHOBE JJAHHBIX BPEMECHHBIX PSIJIOB.
14. PazpaboraiiTe MoJenb MPOrHO3UPOBAHUS CIIPOCA Ha TOBAPHI C Mconb3oBaHrneM RNN.

15. IlpoBeanTe HOPMATU3AINIO JAHHBIX IJIS1 O0yUeHHS HEHPOHHOM CEeTH.

OTKpBITBIC BOITPOCHI

16. Kak HelipoHHBIE CETH MOMOTAIOT B aBTOMATH3alUU OU3HEC-TIPOLIECCOB?

17. Kakne orpaHU9YeHUsI UMEIOT HEUPOHHBIE CETH B CPABHEHUH C TPAAUIIMOHHBIME AT OpUTMaMH?
18. Kak HelipoHHBIE CeTH MOTYT OBITh HHTETPUPOBAHBI C IPYTHUMH TexHomorusmu MN?

19. Kakue 3Tyeckue npoOieMbl MOTYT BOSHUKHYTh IPH MCITOJIb30BAHUU HEUPOHHBIX CETEH?

20. Kak HelipOHHBIE CeTH IPUMEHSIOTCS B yIpaBiieHuH OobiimMu ganHbivu (Big Data)?

2. IlpoMexyTO4Has aTTeCTalHs

TecToBbIE BOIIPOCHI

21. Yto Takoe reHepatuBHO-cocTs3aTenbHbie ceT (GAN)? [IpuBenuTe npuMep X IpUMEHEHHS.
22. Kaxk paboraet anroput™m o0ydeHus ¢ yaureneM (Supervised Learning)?

23. B uem 3akimovaercs oOyuenue 6e3 yuutens (Unsupervised Learning)?

24. Yrto Takoe aBTOSHKOJEPHI? ' /1e OHU IPUMEHSIOTCS?

25. Kak HEeHpOHHBIE CETH KMCIIOJIb3YIOTCS B 00paboTKe ecTecTBeHHOTO si3bika (NLP)?

[IpakTryeckue 3a1anus

26. PazpaboraiiTe crcTeMy aHann3a PHIHOYHBIX TPEHIOB C UCIIOJIL30BAHNEM HEHPOHHBIX CETCH.

27. Co3pmaiiTe MOJCIIb JJIs IPOTHO3UPOBAHUS (PMHAHCOBBIX ITOKAa3aTeNel KOMIIAHUY.

28. PeanuzyiiTe cucTeMy ynpaBieHUs CKIAJCKUMH 3alacaMy C IIOMOILBIO HEUPOHHBIX CETEH.

29. Pa3paboraiiTe 4aT-00T Ha OCHOBE HEHPOHHOH CeTH Al 00pabOTKH TEKCTOBBIX 3aIIPOCOB.

30. IIpoBenuTe aHaIN3 MOIH30BATEIHCKOTO MTOBEICHHUS C UCIIOJIb30BAHUEM HEHPOHHOU CETH.
CuryanroHHbIe 331291

31. KoMmanus xo4eT aBTOMaTH3UPOBATh MPOIIECC aHAJH3a OT3hIBOB KIIMeHTOB. Kak BbI Oynere
WCIIOJIB30BaTh HEHPOHHBIE CETH JJI PEIICHHsI dTOH 3amaun’?

32. 'V Bac ecTh Ha0Op JaHHBIX O MPOJIAXKaX TOBAPOB 3a Nocieauue 5 er. Kak BoI OyneTe cTpouTh MOJICb
MPOTHO3UPOBAHUS CIIPOCA C MCIIOIB30BaHNEM HEUPOHHBIX CeTei?

33. Bam HyXHO pa3paboTaTh CUCTEMY IS paCIIO3HABaHUS IMOIMI Ha n300pakeHusx. Kak HeipoHHBIE
CETH MOTYT IOMOYb B 3TOM?

34. Bsl paboTtaeTe HaJ| MPOSKTOM YIIpaBlieHUs] OECITMIIOTHEIM aBTOMOOMIeM. Kak HeMpOHHBIE CETH MOTYT
OBITH IPUMEHEHBI B 3TOM 3a1aue?

35. Komnanusi XxoueT aBTOMAaTU3UPOBATh MPoIlecc OleHKH 3P PeKTUBHOCTH cOTpYyAHUKOB. Kak BbI Oyzere
WCIIOJIB30BaTh HEHPOHHBIE CETH JJI PEIICHHSI dTOH 3amaun’?

3. UToroBslit KOHTPOIIb

3ammTa KypcoBOTO MPOEKTA

36. PazpaboTka cucTeMbl IPOTHO3UPOBAHUS CIIPOCA Ha TOBAPHI C UCIIOJIb30BAaHUEM HEHPOHHBIX CETEH.
37. IlpoekTHpOBaHNE CUCTEMBI aHAJIN3a PHIHOYHBIX TPEHIOB HA OCHOBE HEMPOHHBIX CETEH.

38. Co3nmanne CHCTEMBI paciio3HaBaHUS M300pakeHni ¢ ucmoibzopanruemM CNN.

39. Pa3paboTka cUCTEMEBI yIIpaBIeHHs PUCKAMH B OAHKOBCKOM chepe ¢ TOMOIIBI0 HEHPOHHBIX CETEH.
40. ITpoexTupoBaHNe CUCTEMBI PEKOMEHIALIMI TOBApOB Il HHTEPHET-Mara3yuHa.

Dx3ameH

41. TeopeTndeckuii OJIOK: TECTOBbIC BOIIPOCHI 10 OCHOBHBIM TEMaM Kypca.

42. IIpakTryeckuii OJ0K: BBIOJHEHUE 3aJaHHS Ha Pa3paboTKy NpOCTOl HEHPOHHOM CeTH.

43. AHayu3 peIoCcTaBICHHOIO KO/Ia M MCIIPaBJICHUE OIIMOOK.

Ornenka noptdomo

44. COOpHUK BBINIOJHEHHBIX JIAOOPATOPHBIX padoT.

45. JlokymeHTanus o pa3paboTaHHBIM IIPOEKTaM.

46. OTYETHI TT0 IPAKTHICCKUM 3aTaHHSIM.

4. Kelichbl ¥ CUTyallMOHHBIC 3a7a4U



47. Komnanus coOMpaeT AaHHBIC O KIIMKAaX MMOJI30BaTENeH HA pekiiaMHble OaHHephl. Kak MOXHO
UCIIOJIb30BaTh HEMPOHHBIE CETH JJIS TIPEJICKA3aHKsI BEPOSITHOCTH KITNKA?

48. Y Bac ecTh HaA0Op TaHHBIX O TMPOJAXKAX TOBAPOB 3a mocieanne 5 jet. Kak BbI Oy/ieTe CTpOUTh MOZAEITH
MPOTHO3UPOBAHUS CIIPOCA C MCIIOJIB30BAHUEM HEHPOHHBIX CeTeh?

49. BaM Hy»KHO pa3paboTaTh CUCTEMY JJIs PACIiO3HABAHMS AMOIMN Ha u300paxeHusx. Kak HelipoHHbIC
CETH MOTYT IIOMOYb B 3TOM?

50. Bsl paboTaeTte HaJ MPOEKTOM YIIpaBieHUs] OECIIIOTHBIM aBTOMOOMIeM. Kak HelpOHHBIE CETH MOTYT
OBITH MPUMEHEHBI B 3TOH 3agade?

1. Texymuit KOHTPOJIH 3HAHUM:

* TecThl Ha 3HaHME OCHOB HEWPOHHBIX CeTEl M UX PUMEHEHHS.

* [IpakTrueckure 3agaHus 1o CO3JJaHUI0 TPOCTBIX HEUPOHHBIX CETEM.

* Hanmcanune ckpuntoB At 00y4eHHs U TECTUPOBAHUS MOJIEJICH.

* JIJaboparopHsie pabOTHI 110 aHANTU3y MAHHBIX C UCTIOIH30BAHUEM HEHPOHHBIX CETEH.

2. IIpomeXyTOUHAsl aTTeCTALUs:

* BrimomHeHre KOHTPOIBHOM paboTsI (HarpuMep, pa3padoTKa MOAETH IS KIIACCU(PUKAIIUHN JaHHBIX).
* Pedpepats! uinm 3cce Ha 3alaHHbBIE TEMBI.

* MUHU-TIPOEKT (HanmpuMep, CO31aHue CUCTEMBI IPOTHO3MPOBAHUS HA OCHOBE HEHPOHHOI! ceTh).

3. ITOroBbI#f KOHTPOJIB:

* 3ammTa KypcoBOro npoekra (pa3padoTka MOJIHOIICHHOM CUCTEMBI C UCIIOJIL30BAaHUEM HEUPOHHBIX CETEH).
* DK3aMeH B BUI€ TECTA WM BIIOJTHEHUS IPAKTHYECKOTO 3aJaHMsI.

* OneHka mopT¢OINO BEITOTHEHHBIX JIA0OPATOPHBIX U MPAKTUIECKUX PadoT.

4. JlonoJIHUTENbHBIE BUJIbI OLIEHOYHBIX CPEACTB:

* YcTHOE co0eceioBaHMe 0 KIIFOUEBBIM TEMaM Kypca.

* AHajM3 K0Jia ¥ MCIIPABJICHUE OIIMOOK B MPEIOCTABICHHOM IPOCKTE.

* BelllostHEHKE 3a1aHU HA ONTUMHU3ALMIO TTPOU3BOJUTEILHOCTH HEUPOHHOM CETH.



