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@doH/ OLEHOYHBIX CPEJACTB MO AWcHuIUMHe HelipoHHble ceTH Ui TeKyIei/
MPOMEXYTOUYHOW aTTeCTallMy pa3paboTaH B COOTBETCTBUH ¢ DenepanibHBIM rOCyIapCTBEHHBIM
00pa3oBaTeNIbHBIM CTAaHIAPTOM BBICIIETO OOpa30BaHMs IO CHEHUAILHOCTH / HAIPaBICHUIO
noaroroBku 09.03.02 HMudopmannoHHBIE CHCTEMBI W TEXHOJIOTMM Ha ocHOBe Paboueit
IIpOrpamMMbl JUCHUIIIMHEI HeWpoHHBIE CETH, YTBEPKIACHHOW PEIICHHMEM YYEHOIO COBETa OT
28.03.2025 r., [onoxenus o popmupoBanuu DoHIA OIEHOYHBIX CPEICTB 1O JUCIUTLIMHE
(©OC), IMonoxkeHuss 0 MPOBEACHUH TEKYIIETO KOHTPOJS YCHEBAEMOCTH M MPOMEXKYTOUHON
arrectaiuu odydvaronuxcs 3'Y, TonoxkeHus o rocyaapcTBeHHOM UTorooit arrectanuu (IMA)
BBIIIYCKHUKOB I10 00pa3oBaTeNIbHbIM IMporpaMMaM Beiciiero odpaszosanus B 3I'Y um. H.M.

Den0pOoBCKOTro.

1. Tlepedyens MIAHUPYEMBIX Pe3yJbTATOB O0y4YeHHsI MO AUCHUIIHHE (MOTYJIIO),
COOTHECEHHBIX € INIAHNPYEeMbIMH pe3yJibTaTaMu 00pa30BaTeJbHOM MPOrPaMMbI

Tab6muna 1. KomneTeHIny 1 HHAUKATOPHI KX TOCTHKEHUS

KOI[ 1 HAMMCHOBAHHUEC KOMIICTCHIINN

NHaukatopel JOCTUKEHHS

YK-2 Ciocoben onpeaensTs KpyT 3a1a4
B paMKax IIOCTaBJICHHOM LeId U
BHIOMpPATh ONTHUMAJIBHBIE CIIOCOOBI UX
pelIeHNs, HUCXOAs W3 JEHCTBYIOIIMX
IIPABOBBIX HOPM, UMEIOIINXCS PECYPCOB
Y OTPaHUYECHUI

VK-2.1 Ompenenser Kpyr 3agad B paMKax
MIOCTaBJICHHOM LIEJIH, ONPEEIIAET CBSI3U MEXAY HUMU

VYK-2.2 Ilpeanaraer cnocoObI perieHus MOCTaBICHHBIX
3aJa4 M OXKHIAEMble  pE3yJbTaThl; OLICHHBACT
NpEJIOKEHHBIE  CIIOCOOBI € TOYKM  3PEHHUS
COOTBETCTBUS 1SN MIPOSKTA

VYK-2.3 [Inanupyer peanu3amnuio 3a1a4 B 30HE CBOCH
OTBETCTBEHHOCTH C YYETOM HMMEIOIIUXCS PECYpPCOB U
OTpaHUYEHUH, NEHCTBYIOIINX ITPABOBBIX HOPM

[K-1
Hay4HbIE

Croco0OHOCTE MIPOBOJIUTH

HCCJICI0OBAHMS npH
paspaboTke, BHEJIPEHUU u
COIPOBOKICHHUH WH(POPMAITMOHHBIX
TEXHOJIOTMI M CHCTEM Ha BCEX JTamax
’KU3HEHHOTO I[UKJIa

[1K-1.1 Mcnons3yeT OCHOBHBIE Hay4YHBIC METOJ/HKH,
NPUMEHSIEMBIC TIpU  Pa3pabOTKe, BHEIPCHHH U
COIMPOBOXKJACHHH HWH(POPMAITMOHHBIX TEXHOJOTHH U
CHCTEM.

I1K-1.2 Bei6upaet v npuMeHSIET COBPEMEHHBIE METOTbI
HAYYHBIX  HCCJICJIOBAaHUN TIPU  TPOCKTHPOBAHUHU
UH(POPMAIMOHHBIX CUCTEM







[K-1

Crnioco6HOCTh npoBouTh | [IK-1.3 OcymectBnsier 00paboTky u odopmieHHe

Hay4HbIE UCCIIEIOBaHUS IIpH | pe3yJIbTaToOB Hay4YHBIX UCCJIETOBaHUM u
pa3paboTke, BHE/IPECHUU U | KOHCTPYKTOPCKUX paboT

COMPOBOXKACHUH  HHPOPMAIIMOHHBIX
TEXHOJIOTMI M CHCTEM Ha BCEX dTalax
YKU3HEHHOT0 IIUKJIA

[IK-2 CnocobHocts pa3pabateiBath |[IK-2.1  JleMOHCTpUpyeT  HaBBIKH  YIPaBJICHHS
nporpammuoe  obecneuenue  (ITO), [ mpomeccamu hopmupoBanus U MPOBEPKH TPeOOBAHUH K
BKJIIOYasi TMPOEKTHUPOBAHUE, OTIAJKY, |pa3padaThiBAEMOMY MHPOrpPaMMHOMY OOECIEUEHUIO C
NpoBepKy  pabOTOCMOCOOHOCTHM W |ydeToM  JCMCTBYIOIIMX  MpPaBOBBIX  HOPM  H
Moaudukanwuro [10 3aKOHOJIATEIBHBIX AKTOBOOBAHWNM K TMPOTPAMMHOMY

o0ecreueHuo

[1K-2.2 Vcnionb3yeT HaBBIKU TUIAHUPOBAHUS IMpOIEcca
pa3paboTKu MPOrpaMMHOTI0 MPOTyKTa

[IK-2.3 CocraBiser IUIaHBl Tpolecca pa3padOTKH
MpOrpaMMHOI0 IIPOYKTa

Tabmuma 2. [Taciopt GpoHIa OTICHOYHBIX CPEIICTB

Konpesyinbsra Ouenounbie OneHoHHLe .
Neri/ Kourponnpyemsie Tao0yyeHus cpenicTBaTeKymeii arrectaruy [ CPCACTBANIPOMEKYTOUHOM
ot
I pasnenbi(TeMbl) o
JCTHTITAHBL nucnumune/ | HanMeHoBaHn Dopua HaumenoBanu Dopma
MOTJTIO € €
6 cemecTp

2. TunoBble KOHTPOJIbHBbIE 32JaHUS MJIH HHbIE MATepPHAIbI, HEOOXOAUMBbIE sl

OLIEHKHM 3HAHWIi, YMEHHUI, HABHIKOB W (WJIHM) OMbITA AESITEJHLHOCTH, XapaKTepu3ylolue
npouecc GopMHPOBaHUS KOMIIETCHIMI B X0/1e 0CBOCHHUSsI 00pa30BaTe/IbHOI NPOrPaMMBblI.

2.1. 3apnanus I TEKYIEro KOHTPOJIs yCIeBaeMOCTH
Bomnpocs! k 3a4ery:

1.VMcTopus co3ganust U pa3BUTUSI HEHPOHHBIX CETEH.

2.OCHOBHBIE ITPOOJIEMBI PeIIaeMble UCKYCCTBEHHBIMH HEUPOHHBIMU CETSIMH.
3.buonorndeckuii HEHPOH M €T0 MaTeMaTHYECKas MOJIEIb.

4. AKTHBAIMOHHbIE (YHKIIUU HCKYCCTBEHHOI'O HEMPOHA.
5.Knaccudukanms u cCBOMCTBa HEUPOCETE.

6.Teopema Konmmoroposa.

7.IlepcenTpoH.

8.JIuneiltHast pa3eIMMOCTh U MTEPCENTPOHHAS ITPEICTABIIEMOCTb.
9.Cetp 00paTHOTO pacpOCTPAHEHHUSI.

10.Anroput™ 00ydeHUs CETH 0OPATHOTO PACIIPOCTPAHCHUS.
11.Cetb Koxonena. Knaccudukarnus o6pa3os.

12. Anroputm o0ydenus cetu KoxoHneHna.

13.Heiipons! ['poccOepra. BeixoaHbie 1 BXOTHBIC 3BE3/IHI.
14.]JIByxci0iiHasi CETh BCTPEUYHOTO PACTIPOCTPAHCHHS.
15.Anroputm 00y4eHHS CETH BCTPEUHOTO PACTIPOCTPAHECHHSI.
16.Croxactuueckue cetu. O0yuenne boiapimana.










17.Croxactuueckue cetu. O0yuenue Komm.

18.Cetu ¢ obparueiMu cBs3simu. Cetb Xonduiaa.

19.ITpaBusno obyuenus: Xebd0a.

20.IIporemypa opToroHaiu3anuy o0pa3os.

21.Cetu ¢ obpatHbIMHE cBsi3siMH. CeTb XOMMUHTA.

22. AaropuT™ (PYHKIIMOHUPOBAHUS CETUXIMMHHTA.

23.Cetu ¢ obparabiMu cBsi3simu. Cets JIAIL.

24.Cetn APT.

25.KorautpoH.

Bompocsk! k Dk3ameny:

1. O6sacTu NpUMeHEHUsI UICKYCCTBEHHBIX HEMPOHHBIX CETEH.

2. buonornueckuii HelipoH. CTPYKTypa v CBOHCTBA HCKYCCTBEHHOTO HEMPOHA.
3. Pa3HOBUIHOCTH HCKYCCTBEHHBIX HEMPOHOB.

4. Knaccuduxanus MHC u ux coiictsa.

5. Teopema Konmoroposa-ApHoiba.

6. Pabora Xext-Hunbcena. CrnencrBus u3 teopembl Kommoropoa-ApHoibaa-XexT-

Hunscena.

7. ITocTaHOBKa U BO3MOXHbIE ITyTH petieHus 3aaaun ooyuenuss MHC.

8. O0y4eHue ¢ yuuteneM. AJIropuT™M 00paTHOTO PACIIPOCTPAHCHHUS OIITUOKH.

9. O6yuenue 6e3 yuuTers.

10.HacTtpoiika yucia HEHPOHOB B CKPBITBHIX CIIOSX MHOTOCITOWHBIX HEMPOHHBIX CETEH B

nporecce 00ydeHus. AITOPUTMBI COKpAILIEHUSI.

11. TTepcenTpoH.

12. MHOTOCIOMHBIN MEPCETTPOH.

13. HelipoHHBIE CETH paJiMalIbHBIX Oa3CHBIX (DYHKITHH.

14. BeposiTHOCTHasi HEUPOHHAS CETh.

15. O6001IeHHO-perpeecHoHHast HEHPOHHASI CETh.

16. Hetiponnsie cetu KoxoHeHa.

17. HeiipoHHbIE CETH BCTPEUYHOTO PACIPOCTPAHEHUS.

18. Hetiponnsle cetn Xonduiaa.

19. Cetn ananTUBHOM PE30HAHCHOM TEOPHH.

20 KorHUTpOH 1 HEOKOTHUTPOH.

21. IlpencraBienue 3a1a4u B HEHPO-CETEBOM JIOTHUYECKOM Dazace.
22. llpumenenue MHC ans mMopenupoBaHUs CTaTUYECKUX OOBEKTOB, alMpPOKCHUMAIINH

byHKIHi.

23. Ilpumenenne HWHC nns  kimacrepusainii, BpPEMEHHBIX PSIOB, JIMHEHHBIX

JUHAMHUYCCKUX 00BEKTOB.

HNHC.

24, XapaKTepI/ICTI/IKI/I COBPCMCHHBIX IMPOTrPaAMMHBIX CPEACTB U CUCTEM MOACIUPOBAHUA

25. HeueTkuie HEPOHHBIE CETH.
26. HeueTkue HEHPOHHBIE CETH C TEHETUUECKON HAZCTPOMKOIA.
27. CoBpeMeHHbIE IPUIIOKEHUS THOPUIHBIX CUCTEM.

2.2. 3ananus 1JIsA NPOMEKYTOYHOH aTTecTaluu

2.2.1. KoHTpoJbHBIE BONPOCHI K IK3aMeHYy(3a4eTy)

1. Texymuii KOHTPOJIb 3HAHUIA:

* TecThl Ha 3HAHHE OCHOB HEWPOHHBIX CETEH M MX TIPUMCHEHHSI.

* [IpakTrdeckue 3a1aHKs 110 CO3JAHUIO IPOCTHIX HEHPOHHBIX CETEH.
* Hancanue ckpunToB Uit 00y4eHHs ¥ TECTUPOBAHUS MOJICTICH.









* JlJabopaTopHbIe pabOTHI 110 aHATU3Y JIAaHHBIX C UCTIOIb30BAHUEM HEHPOHHBIX CETEH.

2. IIpoMexXyTOUHast aTTECTALIUS

* BeimonHeHne KOHTPOJABHOW paboTel  (Hampumep, pa3paboTKa MOJENH IS
KJTacCU(HMKAIMN TaHHbIX).

* Pedpepatsl nim scce Ha 3a/1aHHBIE TEMBI.

* MUHHU-TIPOEKT (HarmpuMep, CO31aHie CHCTEMbI TPOTHO3UPOBAHKS HA OCHOBE HEWPOHHO
CeTH).

3. U'TOroBbIil KOHTPOJIB:

* 3ammra KypcoBOro ImpoekTa (pa3paboTKa IMOJHOLEHHOW CUCTEMBI C MCIIOIb30BaHHEM
HEWPOHHBIX CETEH).

* DK3aMeH B BUJI€ T€CTA UJTU BBITIOJHEHUS TPAKTUUECKOT0O 3a1aHHUS.

* Onenka noptdoaro BHITOJHEHHBIX Ja00PaTOPHBIX U MPAKTUYECKUX PaloT.

4. JlonoJHUTENbHBIE BUBI OIIEHOYHBIX CPE/ICTB:

* YcTHOE cobece[oBaHMe 10 KIIFOUEBBIM TeMaM Kypca.

* AHaiM3 KOo/1a ¥ UCTIPaBIICHUE OIMMUOOK B MPEAOCTABICHHOM IIPOCKTE.

* BrinosiHeHUE 3a1aHNI HA ONITUMU3ALUIO IPOU3BOAUTEIBHOCTH HEUPOHHOM CETH.

2.2.2. TunoBble YK3aMEeHALMOHHBIE 32A4YH

2.2.3. Tembl/3a1aHus KYPCOBBIX MPOEKTOB/KYPCOBBIX padoT

Occe

1. Pons HEMpPOHHBIX CETEH B COBPEMEHHBIX HH(POPMAIIMOHHBIX CHCTEMaX.

2. [Ipeumy1ecTBa U OrpaHUYEHUS UCIIOIb30BaHMs HEHPOHHBIX ceTeil B Ou3Hece.

3. DTH4YecKue acreKThl IPUMEHEHHSI HEHPOHHBIX CETEil B MPUHATUH PEILICHUH.

4. bynyiiee HEMPOHHBIX CETEW: TPEH bl U POTHO3BI PA3BUTHS.

5. Kaxk HelipoHHbIE CETH MEHSIOT MOAXO0/IbI K aBTOMaTU3alUK OU3HEC-TIPOIIECCOB?

6. CpaBHEHUE TPAAULIMOHHBIX AITOPUTMOB MAIIIMHHOTO 00YYEeHHsI U HEHPOHHBIX CETEH.
7. HelipoHHbIe ceTH Kak HHCTPYMEHT MOBBIIIEeHUs 3P PeKTUBHOCTH On3HEca.

8. Biusinne HeMpoHHBIX ceTei Ha UG POBYIO TpaHCHOPMAIUIO OpraHU3aALUH.

9. Poub riry6okoro ooyuenus (Deep Learning) B pa3BuTHH HEHPOHHBIX CETEH.

10. [TpumeHeHre HEHPOHHBIX ceTel B yrpasieHuH OonbiiMu ganHbivu (Big Data).
11. Kak HelipOHHbIE CETH MOMOTAIOT B aHAJIN3€ PHIHOYHBIX TPEHIOB?

12. HeiipoHHbIE CETU U UX POJIb B YIIPABICHUU PUCKaMU B OM3HECE.

13. Kak HelipOHHBIE CETH MPUMEHSIOTCS B QMHAHCOBBIX CHCTEMaX ?

14. HeiipoHHbIE CETH U UX BIUSHUE HA PA3BUTHE UCKYCCTBEHHOTO HHTEIJICKTA.

15. [IpumeHeHne HEWPOHHBIX ceTell B OJI0KUYEHE U KpUIITOBAIIOTAX.

16. HeiipoHHble ceTr Kak MHCTPYMEHT JJIsl aHAJIN3a [0JIb30BaTEIbCKOTO MTOBEICHUS.
17. Ponb HeHpOHHBIX CeTel B CO3[aHNU NIEPCOHATM3UPOBAHHBIX PEKOMEHAALIUH.

18. Kak HelpoHHBIE CETH TOMOTAIOT B ONTUMU3ALIUHU TPOU3BOICTBEHHBIX POLIECCOB?
19. HeiipoHHble CeTH U UX POJIb B yIPaBICHUH LETSIMU TIOCTABOK.

20. Bxia HeHpOHHBIX ceTel B pa3BUTHE CUCTEM MOIEPKKU IPUHATHUS PELLICHUH.

Pedepartst









21. Vicropusi pa3BUTHS HEUPOHHBIX CETEH U UX BIMSHUE HA COBPEMEHHBIE TEXHOJIOTHH.
22. OCHOBHBIE THITBI HEHPOHHBIX CETEH: MOJIHOCBSI3HBIE, CBEPTOYHBIE, PEKYPPEHTHBIE.
23. [IpuHuHMITEI paboOTHl HEHPOHHBIX CETEH: 00yUeHHEe, TECTUPOBAHUE, BATUIALIUS.
24. [lpumenenne cBéprouHbix HeiiponHbix ceTeid (CNN) B 00paboTke n300pakeHHid.
25. Pexyppenthsie HeiiponHbie cetd (RNN) 1 ux posib B aHan3e BpeMEHHBIX PSIIOB.
26. I'enepaTtuBHO-cocTs3arenbHbie ceTd (GAN): mpuHIKITEI paOOThI ¥ MPUMEHEHHUE.
27. HelipoHHBIE CETH B 3ajja4aX KJIACCU(PHUKAIINN TaHHBIX.
28. [IpumeHeHne HEMPOHHBIX CETEW B CHCTEMaX KOMITBIOTEPHOTO 3PEHUSI.
29. HeitponHbie ceTH B 3a7a4ax 00paboTku ectecTBeHHOTO si3bika (NLP).
30. PoJib HEMPOHHBIX CETEH B pa3pabOTKe 4aT-00TOB M TOJIOCOBBIX TOMOITHUKOB.
31. HeiipoHHBIE CETH B yIpaBJICHUU (PUHAHCOBBIMU PHCKAMHU.
32. IlpumeHeHne HEHPOHHBIX CeTel B MPOTHO3UPOBAHHH CITPOCA HA TOBAPHI.
33. HeiipoHHBIE CETH B CUCTEMaX YIIPaBICHHUS TPAHCTIOPTHHIMU MTOTOKAMH.
34. Ucnionb30BaHNEe HEUPOHHBIX CeTEH B MEIMIIMHCKON TUATHOCTHKE.
35. HeiipoHHBIE CETH U UX POJIb B CHCTEMAax 0€30MTaCHOCTH JTaHHBIX.
36. [IpumeHeHne HEHPOHHBIX CETEH B AIIEKTPOHHONH KOMMEPITUH.
37. HelipoHHbIe CeTH B 33J1a4ax aHAJIM3a COIMALHBIX CETEH.
38. Ponb HEMPOHHBIX CETE B YIIPAaBICHHH SHEPTONOTPEOICHUEM.
39. HelipoHHBIE CETH B CUCTEMaX YIIPABIICHHUS POU3BOJICTBOM.
40. IIpumeHeHne HEUPOHHBIX CETEH B CEIbCKOM X0O35HCTBE.

Kypcosbie paboThl

41. Pa3paboTka cHCTEMBl MPOTHO3MPOBAHUS CIIPOCAa HA TOBAPHl C HCIOJIH30BAHUEM
HEUPOHHBIX CETEM.

42. TIpoeKTUpOBaHUE CHCTEMBbl aHAJIM3a PHIHOYHBIX TPEHJOB HAa OCHOBE HEHPOHHBIX
ceTen.

43. Co3gaHue CUCTEMBI paclio3HaBaHUs n300paxkeHwuii ¢ ucronszoBanrneM CNN.

44. Pa3paboTKa CUCTEMBI aHAJIM3a TEKCTOBBIX JaHHBIX ¢ ucroiibzoBanneM RNN.

45. IlpoekTupoBaHME CHUCTEMBl YIIPAaBJICHUS CKIAJCKMMHU 3alacaMd C IOMOUIbIO
HEUPOHHBIX CETEM.

46. Co3maHuie CHUCTEMBI YINpaBICHHUS pPUCKaMU B OaHKOBCKOW c(epe Ha OCHOBE
HEUPOHHBIX CETEM.

47. Pa3paboTka CUCTEMbI pEKOMEH 1ALl TOBAPOB JIJIs1 UHTEPHET-Mara31Ha.

48. TIpoekTupoBaHHE CHCTEMBI YIIPABICHHS JOKYMEHTOOOOPOTOM C HCHOJIH30BAHUEM
HEUPOHHBIX CETEH.

49. Co3gaHne CUCTEMBI aHAJTUTUKHU JUTs cOOpa JaHHBIX O TIOBEJICHUH MTOJIb30BATEIICH.

50. Pa3paboTka CHCTEMBI YNpaBICHHS SHEPrONOTPEOICHUEM 3JaHUS C TIOMOIIBIO
HEUPOHHBIX CETEH.

51. [IpoekTupoBaHKe CUCTEMBI yIPABIEHUS TPAHCIIOPTHBIMHU IOTOKaMHU.

52. Co3manue CHCTEMBI YIPaBJICHUS YYCOHBIM TIPOIECCOM C UCIOJIB30BAHUEM
HEUPOHHBIX CETEH.

53. Pa3paboTka cHCTEMBI yIIPaBICHUS MEIUITUTHCKIMH JTAHHBIMH.

54. [IpoekTupoBaHHE CUCTEMBI yIIpaBIeHUs (PepMEPCKUM X03HCTBOM.

55. Co3nanue cucTeMsl yIpaBiaeHUs SKOJIOTHUYECKUMU ITOKA3aTEIMHU.

56. Pa3zpaboTka cucTeMbl yrpaBiieHUs TOPTQeTeM HHBECTUIIHH.

57. [IpoekTupoBaHH€e CUCTEMbI YIIPABICHUS KIUMATHUECKON YCTAaHOBKOM.

58. Co3manue crucTeMbl aHAIH3A TT0JTB30BATEIHCKOTO TIOBEICHHSI.









59. Pa3paboTka cuCTEMBI YIIpaBIEeHHs UTPOBBIM IPOLIECCOM.
60. [IpoekTrpoBaHNE CHCTEMBI YIIPABJICHHUS TAPKOM aBTOMOOMIICH.
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