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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

09.03.04 ITporpaMMHas UH)XeHepUs

roz Habopa rpymmnsr: 2026
IIporpamMmmMmy cocTaBuiI:

Kadenpa H2 TIporpammHasi MH>XXeHEpUs M UHTE/IJIEKTya/TbHbIe CHCTEMBI
Bansbiureitn KoHcrantiH Biajumuposuy, cTaplimii rpernozaBarenb

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmel H2 TIporpaMMHas MH)XXKeHEpPUsI M MHTe/LIeKTya/IbHbIe CHCTEMBI

3aBenyromumii kadenpoii Cemenosa E.I., a.T.H., pod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

H2 HpOFpaMMHaH HH)XXE€HEPHUA U HHTE/VIEKTyd/IbHbI€ CUCTEMbI

3aBepaytommii Kadeapoii Cemenosa E.I", f1.T.H., pod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
IMMOCTPOEHME INTYBOKHUX HEVMPOHHBIX CETEN

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-5 — CnocobeH WHCTa/UTUPOBATh POTPAMMHOE U amrapaTtHoe obecrieueHue [yt MH(GOOPMALIMOHHBIX U
aBTOMAaTU3MPOBAaHHBIX CUCTEM

DopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTYKEHHe CJIefyIOLINX pe3y/bTaToB 00pa3oBaHus:
OIIK-5
3HAHUA:
apXUTEKTYP U MeTO/|0B 00yUyeHHsI COBPEMEHHBIX CHCTeM MAILIMHHOTO 00yJYeHVsT;;
YMeHuUsi:
MPOEKTHPOBATh U 00yuaTh MOZIE/IM MALLIMHHOTO 00YYeHWsT;;

HABbIKU:
UCIT0/Tb30BaTh COBPeMeHHbIe HHCTPYMEHTBI Pa3paboTKU Mo/iesield HCKYCCTBEHHOTO MHTeJUIEKTa;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucoynminaa IIOCTPOEHUE ITTYBOKUX HEWPOHHBIX CETEM siBnisieTcst AUCLATUTAHON
o0s13aTeIbHOM yacTH 6;10Ka 1 mporpaMMbl IOATOTOBKY 110 HarpasieHuto 09.03.04 IIpoepammHas
UHJICEeHepust.

CopepxaHue [UCLIMIVIMHBL SBJSETCA JioryeckuM npopo/pkenrem aucouyruivH: CHUCTEMHOE
IMPOI'PAMMHOE OBECIIEYEHUE, NMH®OPMAIIMOHHBIE TEXHO/IOI'nnu n
ITPOI'PAMMMWPOBAHUE, CTPYKTYPBI 1 OPTAHU3AIINASA JAHHBIX.

CopeprkaHue AVICLIATUIAHBL - SB/ISETCS OCHOBOU JI/isd OCBOEHMS /IMCLIUILIVH: BBIIIOJITHEHUE AN
3AIINTA BBIITYCKHOUN KBAJINONKAIITMOHHON PABOTBI, PASPABOTKA
NMHTEPAKTVBHBIX MYJ/IBTUMEJJUMHBIX ITPUIOXEHUN.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-2 — CniocobeH MOHUMAThb TIPUHLIUIIEI Pab0TEl COBPEMEHHBIX MHPOPMALIMOHHBIX TEXHOJIOTUN U
MIPOrpaMMHBIX CPeZCTB, B TOM YKCJ/le 0Te4eCTBEHHOIO MPOU3BO/CTBA, U UCII0/Ib30BaTh UX IPU pellleHun
3a/1a4 ripoeccroHanbHOM JesiTe/TbHOCTH

¢ OIIK-5 — CrniocobeH UHCTa/I/TMPOBATh MMPOrPAMMHOE U afrapaTHoe o0ecrieueHue Jijist
MH(OPMALIMOHHBIX M aBTOMaTU3MPOBAHHBIX CUCTEM

¢ OIIK-6 — CrniocobeH pa3pabarsiBaTh aJiTOPUTMBI ¥ TPOTPaMMBI, TIPUTOAHBIE AJIs TPAKTHUEeCKOTO
WCTIO/Tb30BaHUsl, MPUMEHSITh 0CHOBBI MH()OPMaTHKX M MPOrpaMMHUPOBaHHs K TIPOEKTUPOBaHUIO,
KOHCTPYMPOBAHUIO U TeCTUPOBAHUIO NTPOrPaMMHBIX IIPOJLYKTOB

e TIK-1.2 — CniocobeH MCI0/Ib30BaTh OepaljOHHbIE CUCTEMBI, CeTEBbIe TEXHOIOTHH, CPe/ICTBA
pa3paboTKu rporpaMMHOro uHTepdetica, MPUMEeHSTh SI3bIKK M MeTOZIbI (POPMasIbHBIX ClielHKaLi,
CHUCTeMBI yTIpaB/ieHus: 6a3aMu JaHHbBIX

¢ TIK-1.3 — CnocobeH MCTOIb30BaTh Pa3IMyHbIe TEXHOJOTUH Pa3padOTKU MPOrpaMMHOT0 00ecrieueHust

¢ [TK-93 — CriocobeH reHeprpoBaThk HOBLIE UIeH [Ijis PellieHus 3aad [upPOBO SIKOHOMUKH,
abcTparvpoBaThCsi OT CTaHAPTHBIX MOJIenell, TlepecTpanBaTh CI0XKUBIIKECS CI10CO0b! pellieHus 3a/ady,
BBIZIBUTATh a/IbTePHAaTUBHbIE BAPUAHTHI [IeWCTBHUH C 1ie/IbI0 BEIPAOOTKY HOBBIX ONTHMAaJIbHBIX
aJrOPUTMOB

¢ [TK-94 — CrniocobeH K yrpap/ieHHt0 nHbopMalyell v JaHHBIMU, ITOMCKY UCTOUYHUKOB UH(OPMaIUK U
JJaHHBIX, BOCIIPUSITHIO, aHaJIU3Yy, 3alIOMUHAHKIO U Tlepejjade HHPOPMAaLIMK C UCII0/b30BaHeM LU(PPOBbLIX
CpeJCTB, a TaKXKe C TMOMOILIIbIO aTOPUTMOB TpY paboTe C TIOMyYeHHbIMU U3 Pa3/IMUHBIX UICTOYHHUKOB
JIaHHBIMM C 11e/1bI0 3QQeKTUBHOTO UCTI0NIb30BaHUs M0/TyueHHOM nHGOpMaLUH AJIs pellleHus 3a/1ad



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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3 6 Paspen 1. Meroapb! M 3aauu MaIIMHHOIO 00y4yeHHs. Bu/ibl MalimHHOrO 06yveHus. 3ajaun 35 20 10 10 15 35
MalIMHHOI o Oﬁy‘{EHI/lﬂ. HPI/IMEHEHI/IE MallIUMHHOT O 06y‘-18H14ﬂ A1 aHa/iM3a JaHHbIX.
Paspen 2. VicKyccTBeHHbIe HeHpOHHBIe ceTH. [ToHsTre u apxutektypa MTHC. Buapt MTHC.
3 6 TTpoekruposaHue u 00yuenrie UHC. CoBpeMeHHbIe HHCTPYMeHTI /151 paboTsl ¢ UHC. 62 38 14 24 24 30
Pamen 3. COBpeMeHHblE CHCTEMbI HCKYCCTBEHHOI'0 HHTe/I/IeKTa. 06301) COBpeMeHHbIX
3 6 apXUTEeKTYp U MeTo/10B 06yuenusi UHC. O6nacTy npuMeHeHusl COBPEMEHHBIX apXUTEKTYD 47 27 10 17 20 35
VIHC. Borblive s13bIKOBbIE MOZIE/IM B HAYUHBIX MCCIefoBaHusIX. [IpumeHeHve fuddy3rnoHHOM
MOZJeJH 11 TIPOrHO3UPOBaHWI MapKOBCKHUX ITPOLIeCCOB.
Bcero 3a 6 cemecTp 144 85 34 51 59 100
Bcero no gucuuninHe 144 85 34 51 59 100
3.2. AyAMTOPHBIA MPAKTHKYM
Ne Homep 1 HaumeHOBaHMe pa3jeia O6bewm, aya.
Tema NpaKTHUeCKOro 3aHATUSA
n/n JUCIUIL/INHBI 4acoB
1 Paszgen 1. MeToabl 1 3a[jauy MalllMHHOTO |BhIMO/IHEHWe ITPaKTHUeCKOM paboThI 10
o0yueHwus.. "MeTo/bl MallIMHHOTO 00yueHus"
BhIrosiHeHHe TIpaKTHUeCKOUM PabOoThI
2 . mn Al 12
Pa3pen 2. IcKycCTBeHHbIE HEPOHHEIE ITonnocesznas MHC
CeTH. BhbIrnoHeHre MpakTUUeCKOU paboThI
3 n " 12
Apxutektypsl UHC
4 Pa3pen 3. CoBpeMeHHbIe CUCTEMBI BeironHeHre TipakTHUUeCKOM PaboThI 17
HMCKYCCTBEHHOI'O UHTEJIJIeKTa. "CopemeHHble MTHC"
Bcero 3a 6 cemectp 51
3.3. CamocrosnTenbHas padora crygenta (CPC)
Ne Homep u HaiMeHOBaHUe pa3jesa Oo0bem,
CopepikaHue yueOHOro 3aJaHusA
n/n JUCHUILINHBI 4acoB
1 |Pazpmen 1. MeTo/pl 1 33laud MallIMHHOTO T0ArOTOBKA K BLITIOMHEHHIO 5
o 6y'?1 eHH;] A A MPaKTUUECKOU paboThI
2 ' N3yueHre nuTeparypsl 10 AUCLIUIIVHE 10
3 [ToaroroBka K BBITIOJIHEHUIO 14
Paznen 2. ickyccTBeHHbIe HePOHHBIE CETH. MPaKTUYECKUX paboT
4 N3yuenune nuTeparypsl 10 JUCLIUIUIAHE 10
5 W3yueHnue nuTeparypsl 110 JUCLIUIVIVHE 10
Pazpen 3. CoBpeMeHHbIe CUCTEMBI I Y DaTyp ArcH
6 |MCKyCCTBEHHOI'O MHTe/IeKTa. OATOTOBKA K BLITIOTHEHHIO 10
MPAKTUYECKOH paboThI
Bcero 3a 6 cemecTp 59
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIJIMHBI
CEMECTP HEJE/IM CEMECTPA
11234 5 6 |7 8 9| 10 | 11 12 13| 14 15 16 | 17
6 nuii3 | gp nII13 P nrIi3 nii3 | gp
YcnoBHbIe 0003HAYEHUS:
o [IP — auarHOCTHUECKasi paboTa;
o UII3 — unAMBUAYa/bHOE TIPaKTUUECKOe 3alaHue.
6 37517




TekyIui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHble HHTepBaJIbl B

clefyroumx popmax:
e UArHOCTUYeCKas pabora;
e WHAMBH/Ya/JbHOE MPaKTHUeCKOe 3a/jaHue.

ITpomesKyTouHasi arrecTarusi IPOBOAUTCS B hopMax:
e DJK3aMeH.



5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. BypkoB. . MammHHoe o0yueHue 6e3 yiviHux coB. CaHkT-ITetepOypr: [Tutep, 2020, 351. pec.

2. B. B. Kpymios, B. B. Bopucos. . IcKyccTBeHHbIe HeIipOHHBIE CeTH: Teopus U MpakTrka. M.: I'opsiyas
mmHus-TenekoMm, 2002, 24 3K3.

3. B. C. PoctoBljeB. . IckyccTBeHHbIe HelipoHHble ceTH. CaHkT-ITetepOypr: JlaHb, 2021, 31. pec.

5.2. JlorionHUTeNbHAs IUTepaTypa Mo JUCLUIUIVHE:
He Tpebyercsl.

5.3. [lepuoguueckue U3gaHusi:
He Tpe0yroTCs.

5.4. TlepeueHb pecypcoB UH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS! TUCIUTUINHBI, 3/IEKTPOHHBIE OMO/THOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com/ — 3BC JlaHs;;

2. https://urait.ru/ — I'naBHas — O6pa3oparesibHas miatdopma FOpaiT. 1151 By30B U CCY30B;

3. http://library.voenmeh.ru/ — BubnuoTteuno-uszaarensckuii eHtp BI'TY "BOEHMEX" um. [1.®.
YctuHoBa — @yHameHTanbHast oubmoreka BT TY « BOEHMEX» um. /I.®. YcTHUHOBa;

4. https://arxiv.org/ — arXiv.org e-Print archive.

CoBpeMmeHHbIe TIpo¢eccHoHabHbIe 0a3bl JaHHbIX:
1. https://rusneb.ru — HaujnoHansHas 3sekTpoHHast oubmioreka (HOB);
2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnmioreka «KubepneHuHKa»;

http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHia
(hyHIaMeHTaTbHBIX UCC/Ie/JOBaHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcnept — MH$OpPMaLMOHHBIN TIOPTa/ TEXHUYECKOTO pery/iupoBaHust: HopMel, paBuia, CTaHAApTHI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcteenHoM redepaui BI'TY "BOEHMEX" um. /1. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsranTtIIntoc- nH(OpMaIioHHBIH ITOpTas ITPaBOBOM MH(OPMAL[UH.
5.5. IIporpaMMHOe 0becrieueHue:
He TpedyeTcsl.

5.6. ndopmalioHHbIe TeEXHOIOTHUH:

B3anMogelicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BITY «k BOEHMEX» um. [.®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

CTIeL[aTM3UpOBaHHbIe TpeOOBaHUs 10 000PYZAOBaHUIO OTCYTCTBYIOT; ayAUTOPUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
K paboueli mporpaMme JUCIATLTHHbBI
IIOCTPOEHMUE ITTYBOKNX HEMPOHHBIX CETEU

AnHoTanusa paboueii nporpaMMsl

Iucipnmuda IIOCTPOEHUE INTYBOKUWX HEWMPOHHBIX CETEM sBisercs AMCLUIUIAHOM
obsA3arenbHOM YacTh 00ka 1 mporpaMmel TMOATOTOBKM M0 HarpaeiaeHuto 09.03.04 IIpoepammHas
uHstceHepusi. JTUCIMTUIMHA peanu3yercss Ha ¢akynsreTe H PoOOTOTEXHWKA WM WHHOBALMOHHASsl WUHXKEHEPHS
BI'TY "BOEHMEX" um. [.®. YcruHoBa kadeapoit H2 IlporpamMmHasi WHKeHepUsl UM WHTeIeKTyabHbIe
CUCTEMBI.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OIIK-5 CriocobeH HHCTA/UIMPOBaTh IPOrpaMMHOEe M amrapaTHoe obecrieueHue A1 HH(POPMALMOHHBIX H
aBTOMaTU3MPOBaHHBIX CUCTEM.

CogeprkaHye JUCLIMIIMHBI 0XBaTblBaeT KPYI' BOIIPOCOB, CBSI3aHHBIX C OCHOBAaMU WCKYCCTBEHHOI'O MHTeJUIeKTa,
3a/layaMH MAIIMHHOTO 00y4eHus ¥ TIOCTPOeHreM 1 00yueHHeM HCKYCCTBEHHBIX HEHPOHHBIX CeTeil.

[TporpamMmMoit AUCLUTIIMHBI TIPeyCMOTPEHBI CleiyIoliie BUABI KOHTPOJIS:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e UHIUBH/yaJbHOE TIPAKTUYEeCKOe 3a/IaHHe.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOAUTCA B CbOpMaXZ
¢ D3K3dMeH.

OO611as  TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoOW [JUCIUIJIHHEL
TpelyCMOTPeHbI JIeKIIMOHHbIe 3aHATHS (34 u.), mpakTtuyeckue 3aHsaTHS (51 w.), camocTositenpHast paborta
cryzaeHTa (59 u).
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IIpunoxenue 2
K paboueli mporpaMme JUCIATLTHHbBI
IIOCTPOEHME INTYBOKUX HEMPOHHBIX CETEU

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBgeT 144 4., u3 HUX 85 4. ayJUTOPHBIX 3aHATHM, U 59 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

TpyRoeMKOCTB,

HaumeHoBaHue padoThI PekomeHnyemas iuTeparypa uac

Pazgen 1. MeToabl 4 3aja4 MAIIMHHOIO 00yUeHHUS.

IMogroToBka kK

BBITIOJTHEHUIO 5
. A. BypkoB. . MammHHOe 00yueHue 6e3 UIHUX c/1oB: CaHKT-
MPAaKTUUYeCKOU paboThI

ITetepOypr: ITutep, 2020 (IOIHOCTEIO
V3yueHue TUTepaTyphbl poyp p ( )

T0 JUCLIUTIIVHE

10

Wroro o pasgeny 1 15
Pazgen 2. ckyccTBeHHbIe HEHPOHHBIE CeTH.

IToaroroBka K

BbIITO/THEHUIO o 14
B. C. PocroBues. . IcKyccTBeHHbIe HelpOHHBIe ceTh: CaHKT-
MPaKTHUeCKUX paboT

[MetepOypr: Jlanb, 2021 (TIOHOCTEIO)
W3yuenue mvireparypsbl

0 JUCLIATUIAHE 10
Wroro no pa3geny 2 24
Paspen 3. CoBpeMeHHBIe CHCTeMbI HCKYCCTBEHHOr0 HHTeJ/I/IEKTA.
N3yuenne ureparypsl 10
10 JUCLIUITIVHE B. B. Kpymios, B. B. Bopucos. . IcKyccTBeHHbIe HEMPDOHHBIE CETH:
IMoaroToBka K Teopus U npakTuka: M.: l'opsuas munus-Tenekom, 2002
BBITIOJIHEHUIO (ITonHOCTEIO) 10
MPaKTHUeCKOU PaboThI
Wroro mo pa3zeny 3 20

11 37517



IIpunoxenue 3
K paboueli mporpaMme JUCIHTLTHHbI
IIOCTPOEHME INTYBOKUX HEMPOHHBIX CETEU

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta
* UHAWBUAYyaJbHOE TIPaKTUUYeCKOe 3ajlaHue;
e 5K3aMeH.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
[uarHocTtrueckas pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCcTalus;
e [IpU MPABHILHOM OTBeTe Ha 60% BOMpOCOB U OoJjiee - aTTecTalysl.

NupauBuayanbHoe MpaKTUYeCKoe 3a/jaHue
B pamKax [uCLMTUIMHBI TPeOyeTCs BLITIOTHUTE YeThIPe MPaKTHUeCcKre paboThl U TIPeJOCTaBUTh OTUET
00 UX BBITIOJTHEHUH.
OdopmiieHne meuaTHbIX 0T4eTOB 110 [13 He mpesycMoTpeHo. Bee pe3ynbrarhl MpeabsBIISIOTCS B 3MeKTPOHHON
¢dopme.
K kakgomy 3azjaHrio Heo0X04MMO MMOATOTOBUTL OTYET B 3/IeKTPOHHOM BHze. [1oc/ie BLIMOHEeHUs OTYeTa ero
Heo0X0IMMO TIPeJJOCTaBUThL Ha TIPOBEPKY TperojaBareto (myTém 3arpy3ku B DMIOC). CocraB oTuera
OTMCBIBAeTCS B IOCTAHOBKE 33/laud KaXk/[0ro 3a/laHusl.
3aziaHye CUMTAaeTCs BbIMOIHEHHBIM U 3allUIEeHHBIM YCIIELIHO [PU YCIOBUU:
- Ha/IMYMsl MPOrPaMMHOIO TIPUIOKEHUS], peanu3yoLLero MoCTaB/lIeHHY0 3a7auy;
- Ha/IMYMSI OTUEeTa;
Kputepuu olLieHUBaHUS:
- COOTBETCTBHE MPOTPAMMHOTO TIPUIOXKEeHHS YKa3aHHBIM TpeboBaHUsIM, ero paboTocrnocobHOCTE U
3¢ heKTUBHOCTD
- KODPEKTHOCTb COCTaBJIeHUs OTUETA
- CBOEBPEMEHHOCTh BBIMIOJIHEHUS U 3alUThl UHAWBU/ya/IbHOTO 3a/laHus
OcHOBaHHEM /|15l CHIKEHHSI KOJTHUeCTBa 0asioB SBISIOTCS:
- HECOOTBETCTBHE MTPOrPaMMHOTO TIPHJIOXKEHHSI yKa3aHHBIM TpeOoBaHUsIM, ero Hed(h(heKTUBHOCTE UK
HeKOoppeKTHast paboTa;
- HEKOpPeKTHOe 0(opM/IeHHe 0TYETA WA OTCYTCTBHE B HEM KPUTHUHBIX JJIs1 OLIeHKH paboThl 3/1eMeHTOB
- HeCBOEBPEMEHHOCTh BBIITOJIHEHUSI UHUBUYaIbHOIO 3alaHUsl.
[TospoOHbIe KPUTEPHUU OLIEHKH KXK/JJOTO M3 33/IaHUH YKa3aHbl B TEXHOIOTHUECKOM KapTe JUCIIUTITUHEI,
pasmeriénHoi B SMOC

JK3aMeH

I'padyik KOHTPOILHBIX MEPOIPUSTHI NIpelycCMaTpUBaeT BbIOJHEHUE CTYZEHTOM TPEX
[MarHOCTHYeCKHX paboT, Kaykziasi U3 KOTOPbIX MOXKeT ObITh oLleHeHa B 10 6asiioB, ¥ 4eThIPEX WHMBUAYATbHBIX
3a/1aHuH, TIepBasi OLIeHWBaeTCst MaKCMMyM B 10 6as1oB, OCTaBLIMeCS] TPY MOTYT OBITH OIleHeHbI MaKCUMAaJIbHO
Ha 20 6arioB Kakzoe. JK3aMeH BBICTaB/ISIETCS TI0 CyMMe Pe3y/IbTaTOB KOHTPOJIbHBIX MEPOTPUSITHH,
MPOBOJUMEBIX B TeUeHUe ceMecTpa. MakcuMasbHast cyMMa 6asioB 3a cemectp — 100 6asinos.
HabpanHas urorosasi cymma 0asiyioB TlepeCUMTBHIBAETCs B OLIEHKY I10 C/lef[yIolel cxeme:
- 86 — 100 6a/y10B — OT/IMYHO;
- 75 — 85 6asa - Xopoito;
- 51 — 74 6a//10B — y/IOB/IETBOPUTETHHO
MeHb11e 50 - HeyJOBIEeTBOPUTEJIBHO.

B ciiyuae Hecoryacusi 00y4aroLerocsi C OLeHKOH, rmonyyeHHoH coryiacHo BPC sK3amMeH MOXKeT ObITh TIpUBEEH
B Bu/le TecTa 13 20 BOMPOCOB C MPaKTUUeCKHUM 3aJlaHUEM.

TecToBbIE BOMPOCH] M IpUMeEpHI 3aJjaHuil pasMelteHsl B DM1OC.

YcrnelHoe BbINO/IHEHUE 3a/JaHUsI U KOPPEKTHBIM OTBET He MeHee ueM Ha 16 BOIIPOCOB OLIeHWBaeTCs Ha
"OoTIMYHO"

BeironHeHWe TIpaKTUYeCKOro 3a/jaHusl M KOPPEKTHBIN OTBeT XO0Ts Obl Ha 10 BOMPOCOB OLieHHWBaeTCs Ha
"xoporo"
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BrInosiHeHMe MpaKTUYeCKOro 3aJjaHusl Py yCJIOBUM OTBeTa MeHee ueM Ha 10 BONpOCOB OLIeHUBAeTCs Ha
"yIOB/IETBOPUTEJILHO"
He BbITIO/THEHME IPAKTUUECKOTO 3a/IaHUS BeJIET 3a OO0 TOTyUeHre OL[eHKH '"HeyJ0B/IeTBOPUTETEHO"
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
3aHATHA B w & =
KOHTaKTHOM % 5 % u==" g %
dopme = g > = ==t
=% - =T < A
ol B o s % S& e O
& g HaumeHoBaHue pa3jesoB 1 E g [;: = a g oNe)
E = AUAAKTHYECKHX eIHHHUI] &) o = 5 ; e : 5 § EB
= B | 2| 5 |¢g S & <
© 2§ E5 % F
R B | £E5|0& n <2
= X =
= = =
@) o
WNupvBuayansHOE
3 | ¢ [Pasnen L Meropsl u 3azaun 35120 | 10 | 10 | 15 | 35 | mpakrueckoe
MAaIIMHHOTO 00yUeHus.
3a/laHue
WNupvBuayansHOE
3 6 Paznen 2. Uckyccraennbe 62 | 38 | 14 | 24 24 30 MIPaKTUYeCKOe
HellpOHHBbIE CeTH.
3a/laHue
Paspen 3. CoBpemeHHbIe WNupvBuayansHOE
3 6 |cHCTeMBI HCKYCCTBEHHOrO 47 | 27 | 10 17 20 35 TpakThyeckKoe
HHTe/IJIeKTa. 3a/laHue
Bcero 3a 6 cemecTp 144 | 85 | 34 51 59 100
Bcero no guciuminHe 144 | 85 | 34 51 59 100
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Onenounblie MaTrepuasl no gucyumiude IIOCTPOEHUE INTYBOKHUX HEMPOHHBIX CETEN

OIIK-5 - CnocobeH uicmanaupoeams npo2pammHoe U annapamHoe odecneueHue 011 UH(OPMAYUOHHbIX U
asmomMamu3upo6aHHbIX cucmem

Ne 1 TIpouwTaiiTe TEKCT U 3aIUILIUTE Pa3BePHYThI 000CHOBAHHBIN OTBET
MHOroc/10iHbIMY N1epLIeNTPOHAMU Ha3bIBalOT UCKYCCTBEHHbIE HelIPOHHbIE CeTH, B KOTOPbIX:
Ne 2 TIpouuTaiiTe TEKCT M 3allMIINTe Pa3BepPHYThI 000CHOBAHHBIA OTBET

ITpoaHa/mu3upyiiTe, Kakue 0COOEHHOCTH HayUHBIX JaHHBIX (HarpuMep, B (u3vke, OMouHGMOpMAaTHKe,
9KOJIOTMH) CO3/]AI0T CJIOXKHOCTH [I7Is IPUMeHeHUs Ty0okoro obyuenust. Kakue ogxo/ibl U
APXUTEKTYPhI TIOMOTAIOT CTIPABUTLCS C STUMU OTPAaHUYEHUSIMU?

Ne 3 HpquTaﬁTe TeKCT, B])I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3alTUIIINTE apTYMEHTHI, O6OCHOBLIBa}OU_]I/Ie Bb160p
OTBETOB

Kakue MeToap! UCIIONB3y1OTCS [71s1 O0pHOLI € epeoOyyeHreM B HEHPOHHBIX CETSX?

A. Dropout
B. ¥BenuueHue o6bema oOyyarorijeil BHIOOPKH
C. YBenMueHre 4MC/Ia apaMeTpoB

D. L2-perynspusanus
Ne 4 TIpouwnTaiiTe TeKCT, BbIOEpHTe MPaBHI/IbHBIE OTBETHI M 3alTUIINTe apryMeHTbl, 000CHOBBIBAOLIHe BEIOOD
OTBETOB

Kakue npr3HaKy yKa3bIBalOT Ha TO, UYTO MOJe/b HeJjoo0yueHa?

A. Hu3skast TOUHOCTh Ha 00yuaroiiei BbIOopKe
B. BoJibI110# pa3pbiB MeXay 00yuarolrieii U TeCTOBOM TOUHOCThIO
C. Hu3kasi TOUHOCTh Ha TECTOBOM BBIOOPKe

D. IMotepu Ha 00y4YeHHUU He CHUXKAFOTCS

Ne 5 HpquTaﬁTe TeKCT, B]:I6epI/ITe MpaBUJ/IbHBIE OTBETHI U 3alTUIIINTE apTYMEHTHI, OGOCHOB]:IBaIOLL[I/Ie BI)IGOP
OTBETOB

Kakue KOMIIOHEHTBI BXOJSAT B apXUTEKTypy TpaHchopmepa?

A. MexaHusM BHUMaHus (Attention)
B. IlonHOCBA3HBIE C/I0M
C. CBepTOYHbIE CJIOM

D. Hopmanu3arus (Layer Normalization)
Ne 6 TlIpouuTaiiTe TEKCT ¥ yCTaHOBHUTE COOTBETCTBUE

YCcTaHOBHTE COOTBETCTBHE MeXAy TUllaMu HEﬁpOCGTEﬁ " 3ajladaMi, B KOTOPbIX OHU 00OBIUHO
MPUMEHSAOTCA:

ApxuTekTypa HelipoceTH
A. Ceeprounas HetipoceTh (CNN)
B. PexyppenTHas HeipoceTb (RNN)

C. ABTOKOZHPOBIIMK
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D. Tpaucdopmep

BapI/IaHTI:I A1 COOTBETCTBUA:

1 TeHepa1yst U300paXkeHUM

2 CxaTtve ¥ BOCCTaHOB/IEHUE JAaHHBIX
3 AHanu3 BpeMeHHBIX PSIZI0B

4 TlepeBop TekcTa

5 Knaccudukariys u3obpakeHui

6 OnTuMur3alus TurneprapaMeTpoB

7 Tlouck BLIOPOCOB B JJAaHHBIX
Ne 7 IlpouMTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHE
CooTHecuTe 3Tarbl MPoeKTa Mo ry00KoMy 00y4YeHHIO C COOTBETCTBYIOIUMHU AeHCTBUSIMU

JTarl rpoeKTa

A. COop JaHHbIX

B. IlpemobpaboTka AaHHBIX
C. OGyuenue mMozenu

D. Banvpaums v TeCTUpOBaHUe

Bapuantsr:

1 YpaneHve ponyCcKOB U HOpMa/IA3aLus

2 3arpy3ka BbIOODKH U3 BHEIITHUX UCTOUHUKOB

3 Hacrpotika pyHKI[MY TIOTePb U ONTUMU3aTOpa

4 BplunciieHrue MeTPUK TOUHOCTU

5 PasziesieHrie BLIOOPKY Ha 00YyUaroIIy 0 ¥ TECTOBYIO
6 Busyanu3aiyst pe3y/bTaTtoB 00yueHust

7 TIOWCK U yCTpaHeHHe Tiepeo0ydyeHust
Ne 8 TlpouurTaiiTe TEKCT ¥ yCTaHOBHTE 1OC/Ie0BaTeTbHOCTh
YriopsijouunTe 3Taribl Mporecca MallvHHOTO 00yueHust:

A. O6paboTKa JaHHBIX
B. C6op aHHBIX
C. OGyuenue mMozenu

D. TectupoBaHue mozenu
Ne 9 TIlpounTaiiTe TEKCT U YCTaHOBUTE NOC/Ie[0BaTeIbHOCTh

PacrnonokuTe B 1oruecKoi mocaeq0BaTe/IbHOCTH 3Talbl IIOATOTOBKYA BpeMeHHBIX JaHHBIX IS T0/lauu
B HEMpOCeTh:
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A. HopManusanus 3HaueHuin
B. ITocTpoenue obyuaroiyx okoH (sliding windows)
C. Nmniopt faHHbIX 13 (aiina

D. Pa3zzienieHure Ha 00y4YaroIIyi0 U TECTOBYIO BBIOOPKU

Ne 10 ITpouuTaiiTe TeKCT, BbIOepUTeE MPAaBUIbHBIN OTBET U 3alMIIMTe apryMeHThl, 000CHOBBIBAIOLIME BEIOOD
oTBeTa

Kakoii ¢10#1 yailie BCero UCrosib3yeTcsi B CBEPTOUHBIX HEMPOCETSIX /sl U3BJIeUEHHST [IPU3HAKOB 13
M300paKeHMiA?

A. TTonmHocBsi3HbIHM (Dense)
B.LSTM
C. Ceeprounsiii (Convolutional)

D. Dropout

Ne 11 TTpouuTaiiTe TEKCT, BBIOEPUTE MPABUILHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIVE BHIOOD
oTBeTa

Uro siB/IsIeTCSI 0CHOBHOM MPUYMHOM MCITO/Ib30BaHUs (PYyHKIMY akTHBaluu ReLU?

A. Ona orpannurBaeT BbIXo/ B auariazose [0, 1]
B. OGecrieurBaeT HEHY/IEBOM TPAIUEHT MPU OTPULIATE/IbHBIX 3HAUEHUSX
C. Criocob6cTByeT ObICTPO M CTaOUIBHOM CXOJUMOCTH

D. ¥MmeHbIaet nepeodydyeHue

Ne 12 TTpouuTaiiTe TeKCT, BbIOepUTeE MPAaBUIbHBIN OTBET U 3aMMIIMTe apryMeHThl, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Kakasi MeTprKa Hanbosiee OAXOAUT /1S OIIeHKU KauecTBa KaacCU(pUITUpYIoIel MOJe/u pu
Hec0balaHCUPOBaHHBIX K/laccax?

A. Accuracy
B. Precision
C. ROC-AUC

D. Mean Squared Error
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