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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 rpymmsr: 2025
IIporpamMmmMmy cocTaBuiI:

Kadenpa O7 MHbopMariioHHbIe CUCTEMBI U TTPOTPaMMHast MH)KeHepHst
Bansbiureitn KoHcrantiH Biajumuposuy, cTaplimii rpernozaBarenb

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmbl O7 ¢ opMaliuoHHBIE CUCTEMBI H IPOrPaMMHasi HH)KeHepUsl

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

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

O7 NHdopManMoHHBIE CHCTeMbI 1 IPOrpaMMHas HH)XXeHepHs

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

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

w &
g -
= -]
. SE | OES
= o g 23 E &
8 9 = = g . & EE aE
> E HaunmMeHoBaHMe pa3jie/ioB H JUJAKTHYECKHX eIUHUL] 8 8 = g = g 5 s
13 = =) H o S
75} ) =) ) == o g ]
&) (@] o = E g o

/Q = 28 ] n

o SR ;

= g

=]

3 6 Paspen 1. MeTopap! ¥ 3aauu MalIMHHOTO 00y4YeHHs. Bypl MalvHHOTO 00yueHus. 3aaun 34 2 1 1 32 35

MallIMHHOrO 06yueHusi. [IpuMeHeHN e MalMHHOTO 00yueHHsl /|11 aHa/IM3a JaHHBIX.
3 6 Paspen 2. UckyccTBeHHbIe HelipoHHbIe ceTH. [TonsaTure u apxurektypa MHC. Buasl MTHC. 58 4 2 2 54 30

TTpoekruposaHue u 00yuenrie UHC. CoBpeMeHHbIe HHCTPYMeHTI /151 paboTsl ¢ UHC.

Paspen 3. CoBpeMeHHbIe CHCTEMbI HCKYCCTBEHHOI0 MHTe/I1eKTa. O630p COBpeMeHHBIX
3 6 apXUTEeKTYp U MeTo/10B 06yuenusi UHC. O6nacTy npuMeHeHusl COBPEMEHHBIX apXUTEKTYD 52 P 1 1 50 35
VIHC. Borblive s13bIKOBbIE MOZIE/IM B HAYUHBIX MCCIefoBaHusIX. [IpumeHeHve fuddy3rnoHHOM
MO/l /1715l IPOTHO3UPOBAaHUsl MAPKOBCKHX TPOLIECCOB.

Bcero 3a 6 cemecTp 144 8 4 4 136 100

Bcero no gucuuninHe 144 8 4 4 136 100

3.2. AyAMTOPHBIA MPAKTHKYM

Ne Homep 1 HaumeHOBaHMe pa3jeia O6bewm, aya.
o/ [ — TeMa NpaKTHUYeCKOI'0 3aHATHUS wacoB
1 Paszgen 1. MeToabl 1 3a[jauy MalllMHHOTO |BhIMO/IHEHWe ITPaKTHUeCKOM paboThI 1
o0yueHwus.. "MeTo/bl MallIMHHOTO 00yueHus"
7 BrinosiHeHHe TpakTHUecKoi paboThI 1
Paszpen 2. ickycctBeHHbie HeliponHbie | "'IlomHocBasnas MHC"
3 CeTH. BrirosiHeHHe TIpaKTUYeCKOUM PaboThI 1
"Apxutektypsl UHC"
4 Pa3pen 3. CoBpeMeHHbIe CUCTEMBI BeironHeHre TipakTHUUeCKOM PaboThI 1
HMCKYCCTBEHHOI'O UHTEJIJIeKTa. "CopemeHHble MTHC"
Bcero 3a 6 cemecTp 4
3.3. CamocrosnTenbHas padora crygenta (CPC)
Ne Homep u HaiMeHOBaHUe pa3jesa Oo0bem,
i e — Copep)xaHue yueOHOro 3aiaHus 4aCOB
1 Eg;ﬂi?{ Ii.LMeTo,/:uﬂ U 33/]aull MaLLITHHOTO E;f;f;g:ﬁo;?alggf:,?HHm 15
2 N3yueHre nuTeparypsl 10 AUCLIUIIVHE 17
INoaroToBKa K BBINOIHEHUIO
3 o 29
Pazpen 2. ickyccTBeHHbBIE HEMPOHHBIE CETH. MPaKTUYECKUX paboT
4 N3yuenune nuTeparypsl 10 JUCLIUIUIAHE 25
> Pazpen 3. CoBpeMeHHbIe CUCTEMBI ﬁi;jg:::}{gﬂgz ?ziZLEESHCHHHHHHe 25
6 |UCKYyCCTBEHHOI'O UHTE/UIeKTa. o 25
MPAKTUYECKOH paboThI
Bcero 3a 6 cemecTp 136
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIJIMHBI
CEMECTP HEJE/IN CEMECTPA
1/2/3|4 5 6 |7 8 9/ 10 11 12 13 | 14 15 16 | 17
6 nri3 | ap nIi3 P nIi3 nri3 | ap

YcnoBHbIe 0003HAYEHUS:
e [P — auarHoctrveckasi pabora;
o UII3 — unAMBUAYa/bHOE TIPaKTUUECKOe 3alaHue.
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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
uHdceHepusi. Juciuriiia peanusyercsa Ha dakynsrete O EcrectBenHoHayuHbli BI'TY "BOEHMEX" um.
[O.®. Yerunora kadeapoit O7 VHbopMalvoHHbIe CUCTEMBI ¥ TIPOTPAaMMHAasi HHKeHepHsL.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OIIK-5 CriocobeH WHCTa/UTUPOBaTh IMPOTPaMMHOE M arrapatHoe obecrieueHve [ WHGOPMAMOHHBIX W
aBTOMAaTH3MPOBAHHBIX CHCTEM.

Copep>kaHue AUCLIMTITMHBI OXBAThIBaeT KPYT BOTIPOCOB, CBSI3aHHBIX C OCHOBAMU MCKYCCTBEHHOT'O WHTEJLJIEKTa,
3aflauaM¥ MaIlIMHHOTO 00y4YeHus U TIOCTpoeHreM U 00ydyeHreM UCKYCCTBEHHBIX HEMPOHHBIX CeTeH.

[TporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/leiyIoliie BUABI KOHTPOJIS:

TeKyLuii KOHTPOJ/Ib YCIIEBAéMOCTH CTY/€HTOB TIPOBOJUTCS B [IUCKPETHbIE BDEMEHHbIE HHTePBA/IbI B
cenyonumx popmax:
e UArHOCTUYeCKas pabora;
* UHAWBHUIyalbHOE TIPAKTUUYEeCKOe 3ajlaHue.

IIpomexxyTouHas arTecTanusi IIPOBOAUTCS B hopMax:
e DK3aMeH.

OOm1as TPYJOEMKOCTh OCBOEHHUSI [JUCLMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUTJIMHEL
TpelyCMOTPeHbI JIeKIIMOHHbIe 3aHsATHS (4 u.), TIpakThdeckwe 3aHATUS (4 4Y.), caMmocTosiTesibHas pabota
cryzeHrTa (136 u).
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TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

IIpunoxenue 2
K paboueli mporpaMme JUCIATLTHHbBI

IIOCTPOEHUE IVTYBOKNX HEMPOHHBIX CETEMN

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0oeMKOCTb OCBOEHMS JUCLMIIMHEI cOCTaBgeT 144 4., U3 HUX 8 4. ayAUTOPHBIX 3aHATUH, U 136 u.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KOHTpO]Ib OCBO€HHSA [OUCHUITIMHBI TIPOU3BOAUTCA B COOTBETCTBUU C ITonoxxeHueM o TeKYIeM,

py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

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

TpyRoeMKOCTB,
HaumeHnoBaHnme paboTbI Pexomenjiyemas 1ureparypa uac
Paspen 1. MeToab! M 3a/jJa4l MAIlIMHHOT'O 00y4YeHus.
IMogroToBka kK
BBITIO/THEHUIO 15
. A. BypkoB. . MammHHOe 00yueHue 6e3 UIHUX c/1oB: CaHKT-
MPAaKTUUYeCKOU paboThI
[TetepOypr: ITutep, 2020 (MOJHOCTLIO)
W3yuenue nureparypsl 17
0 JUCLIUIUIAHE
Wroro o pasgeny 1 32
Pazgen 2. ckyccTBeHHbIe HEHPOHHBIE CeTH.
IToaroroBka K
BBITIOJIHEHUIO o 29
B. C. PocroBues. . IcKyccTBeHHbIe HelpOHHBIe ceTh: CaHKT-
MPaKTHUeCKUX paboT
[MetepOypr: Jlanb, 2021 (TIOHOCTEIO)
W3yuenue mvireparypsbl 75
0 JUCLIATUIAHE
Wroro no pa3geny 2 54
Paspen 3. CoBpeMeHHBIe CHCTeMbI HCKYCCTBEHHOr0 HHTeJ/I/IEKTA.
N3yuenne ureparypsl 75
MO JUCLUTITAHE B. B. Kpymios, B. B. Bopucos. . IcKyccTBeHHbIe HEMPDOHHBIE CETH:
IMoaroToBka K Teopus U npakTvka: M.: I'opsuasa nmvnansg-Tenekom, 2002
BBITTO/THEHUIO (ITonHocTst0) 25
MPaKTHUeCKOU PaboThI
Wroro mo pa3zeny 3 50

11
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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 & =
KOHTAKTHOH | & o g = g %
dopme = g =1 ==t
=" 4 = ez < &
o | B o g %x| EE MO
& g HaumeHoBaHue pa3jesoB 1 E g = = & = oNe]
E = AUJAKTHYECKHUX eXMHMI] o o - § G E : e 2 Eé
) m I & E|EE|S5 X S T
4 | EE 2 =K
A 5|58 902 <
=3 ;2 al=
= = =
@) o
WNupvBuayansHOE
3 6 Paspen 1. Metopel W 3apaun 34 | 2 1 1 32 35 MpaKTHUeCcKoe
MAaIIMHHOTO 00yUeHus.
3ajjaHue
WNupvBuayansHOE
3 6 ig;nilﬁ")gcé);C;TmHHHe 58 4 2 2 54 30 MIPaKTUYeCKOe
P ) 3a/laHKe
Paspen 3. CoBpemeHHbIe WNupvBuayansHOE
3 6 |cHCTeMBI HCKYCCTBEHHOrO 52 2 1 1 50 35 TIpaKTU4ecKoe
HHTe/IJIeKTa. 3ajjaHue
Bcero 3a 6 cemecTp 144 | 8 4 4 136 100
Bcero no guciuminHe 144 | 8 4 4 136 100
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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

Nel

Ne 2

Ne 3

No 4

Ne 5

Ne 6

ITpounTaiiTe TEKCT U 3aMUIINTE Pa3BePHYThIM 000CHOBAHHKIN OTBET
MHOroc/10iHbIMY N1epLIeNTPOHAMU Ha3bIBalOT UCKYCCTBEHHbIE HelIPOHHbIE CeTH, B KOTOPbIX:
[TpouuTaiiTe TEKCT U 3alUILIKTe Pa3BePHYTHI 000CHOBaHHBIN 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?

HpquTaﬁTe TEKCT U YCTAHOBUTE IMOC/T1€40BaTe€/IbHOCTDh

PacroniokyTe B JIOTHUECKOM MOC/Ie40BaTe/IbHOCTH 3Tallbl [IOATOTOBKY BPEMEHHBIX JaHHBIX AJIs [T04a4r
B HEMPOCETh:

A. Hopmanusaiiyisi 3HaueHU
B. TITocTpoenue obyuaroiyx okoH (sliding windows)
C. Nmnopt faHHbIX U3 (aiina

D. Pazgenenue Ha 00yyarolyto U TECTOBYHO BbIOOPKH

HPOQHTaﬁTe TeKCT, BbIGepI/ITe HpaBHJ'[BHLIﬁ OTBET U 3allMIINTE apryMeHThI, O6OCHOBLIBaIOLL[I/Ie BLIGOp
oTBeTa

Kakoii /10¥1 yaliie BCero UCMob3yeTcsi B CBEPTOUHBIX HEHPOCETSIX /ISl M3B/IeUeHH s PU3HAKOB U3
1300pakeHMiA?

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

D. Dropout

ITpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/BbHBIN OTBET UM 3alMIIINTE apryMEeHThI, 000 CHOBBIBAOII[He BLIOOD
oTBeTa

Uto siBAsIeTCsl 0CHOBHOM NIPUYMHOM HCIOMb30BaHUS QYHKIMK akTuBaliud ReLU?

A. OnHa orpaHAYMBaeT BbIX0/ B Auara3one [0, 1]
B. O6ecrieunBaeT HeHy/IEBOH I'PaiieHT TIPH OTPULIATETbHBIX 3HAUEHHUSIX
C. CriocobcTByeT ObICTPO 1 CTabUIbHON CXOLUMOCTH

D. YMeHblIlaeT repeodyueHrve

HpoanaﬁTe TeKCT, BbIGepI/ITe HpaBHJ'[BHLIﬁ OTBET U 3allMIINTEe apr'yYMEHTHI, O6OCHOBLIBaIOLL[I/Ie BLIGOp
oTBeTa

Kaxkasi MeTprKa Hanbosiee OAXOAUT /151 OIJeHKU KauecTBa KIacCU(DUITUPYIOIel MOJie/Td Mpy
HecOa/laHCUPOBAHHBIX Kj1accax?

A. Accuracy
B. Precision

C. ROC-AUC
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D. Mean Squared Error
Ne 7 TlpouuTaiiTe TEKCT U yCTaHOBHUTE COOTBETCTBUE

YcTaHOBUTE COOTBETCTBHE MEXKY THIIaM{ HeHpoceTei U 3aZiauaMy, B KOTOPbIX OHU 0OBIYHO
TIPUMEHSIIOTCS:

ApxuTeKTypa HelipoceTH

A. CeeprouHas HeipoceTb (CNN)
B. PexyppenTHas HeiipoceTb (RNN)
C. ABTOKOIUPOBIIUK

D. Tpancdopmep

BapI/IaHTbI AJI1 COOTBETCTBUA:

1 TeHeparyst U300paKeHUH

2 CrkaTvie ¥ BOCCTaHOBJ/IeHUe AaHHBIX
3 AHa/mM3 BpeMeHHBbIX PSZI0B

4 TlepeBop TeKcTa

5 Knaccudvikarus n3obpakeHnit

6 OnTumMu3anys rurnepriapameTpoB

7 TToucK BIOPOCOB B JJAHHBIX
Ne 8 TIlpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBUE
CooTHecuTe 3Taribl MPOeKTa 110 Iy60KOMY 00yUYeHHIO C COOTBETCTBYIOIIMMU JIeCTBUSMU

JTar npoekra

A. Cbop fjaHHBIX

B. IlpenobpaboTka AaHHBIX
C. OGyuenue mopenu

D. Banmmpgauys v TecTupoBaHue

BapuaHTsl:

1 YnaneHve npomyCcKoOB ¥ HOpMaiv3aLys

2 3arpy3ka BEIOOPKHU U3 BHEITHUX NCTOUHUKOB

3 Hacrpotiika ¢hyHKLHY IOTepPh U ONITUMHU3aTopa

4 BeluvcieHre MeTPUK TOYHOCTH

5 Pa3peneHre BEIOOPKY Ha 00yUaroL[yt0 U TECTOBYIO
6 Busyanu3aiyst pe3y/bTaTtoB 00yueHus

7 Tlouck U ycTpaHeHHe Tiepeo0ydeHust
Ne 9 TIpouwnTaiiTe TeKCT, BbIOEpHTE MTPaBHI/IbHBIE OTBETHI M 3alIUIINTe apryMeHTbI, 000 CHOBBIBAOLI[He BEIOOD
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OTBETOB
Kakue MeToap! UCIONB3yHOTCS [y G0pBOLI € IepeobydyeHreM B HEHPOHHBIX CETSX?

A. Dropout
B. YBenuueHnue obvema obyuaroiijeil BIOOPKU
C. ¥YBenmueHue 4uc/a apameTpoB

D. L2-perynsipusauys
Ne 10 TIpouwuTatiTe TEKCT, BbIOEpUTE MPABUILHBIE OTBETHI U 3aITUIIINTE apTyMEHThI, 000CHOBBIBAIOIIHE BEIOOD
OTBETOB

Kakwe rpr3HaKky yKa3bIBalOT Ha TO, UTO MOZie/b HeflooOyueHa?

A. Hu3kas TOUHOCTh Ha 00yyJaroiieii BHIOOpKe
B. BosnbInioii pa3peiB Mexy obydarorieli ¥ TeCTOBOM TOUHOCTBIO
C. Huskast TOUHOCTb Ha TECTOBOU BLIOOpKE

D. ITorepu Ha 0OyueHHH He CHIDKAIOTCST

Ne 11 TIpouuTaiiTe TEKCT, BEIOEpPUTE NPABUIbHBIE OTBETHI M 3alUIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakue KOMIOHEHThI BXOAST B apXUTEKTypy TpaHchopmMepa?

A. MexanusM BHUMaHUs (Attention)
B. TlonHOCBA3HEBIE C/I0M
C. CpepTOuHbIe C/I0U

D. Hopmanu3arus (Layer Normalization)
Ne 12 TIpouMTaiiTe TEKCT U YCTaHOBUTE TOC/Ie[0BaTeTbHOCTD
YiopsimounTe 3Tarbl Mporjecca MalliHHOTO 00yUeHusI:

A. ObpaboTKa JaHHBIX
B. C6op jaHHBIX
C. OGyuenue mopenu

D. TectupoBaHue Mozenu
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