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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)

09.03.02 Tn¢opManoHHbIE CHCTeMbI M TeXHOJIOTHH

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

IMIK-1.4 — CnocobeH W}CII0/Ib30BaTh TexHOAOrMKM W Ha pasIduHbIX 3Tarnax >KU3HEHHOro I[HK/a
TIPOrPAMMHBIX MIPOAYKTOB, TPOEKTHPOBATh MHTE/IIEKTyabHble KOMITIOHEHTHI TPOrPaMMHOTO 00ecrieueHust

@DopMHUPOBaHUIO KOMITETEHLIMM CITY)KUT JAOCTIDKEeHHe C/lelyIOLUX pe3y/sTaToB 00pa3oBaHust:
OIIK-5
3HAHUA:
apXUTEKTyp U MeTO/|0B 00y4yeHHsl COBPEMEHHBIX CCTEM MaLlIMHHOTO 00yJYeHus;;
YMeHus:
TIPOEKTHPOBATh ¥ 00yuaTh MOZIe/IM MALLIMHHOTO 00yJYeHusT;;
HABbIKU:
WCTI0/Ib30BaTh COBPeMeHHbIe MHCTPYMEHTHI Pa3paboTKy MoJiesield MCKyCCTBEHHOTO MHTeJUIeKTa;.
IIK-1.4
3HAHUA:
TIPUHLMITE pabOTHI ¥ apXUTEKTYPbI COBPEMEHHBIX CHCTEM MCKYCCTBEHHOTO MHTEJIEKTa;;
YMeHus:
VMHTETrpUPOBaTh COBPEMeHHbIe CHCTeMbl MAaIIMHHOTO 00yueHus B rporiecc 06paboTky nHGOpMaLyy;;
HABbIKU:
00y4aTh ¥ MPUMEHSTb MOJIe/T! NCKYCCTBEHHOTO UHTEJ/IeKTa;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucoynminaa IIOCTPOEHUE ITTYBOKUX HEWPOHHBIX CETEM siBnisieTcst AUCLATUTAHON
o0s13aTe/IbHOM yacTu 6/10Ka 1 mporpamMMbl IOATOTOBKH 110 HarpassieHuto 09.03.02 UHpopmayuoHHbie
cucmembl U MEXHON02UU.

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
NprMeHeHHs B 00/1aCTH HHPOPMALIMOHHBIX CCTEM U TeXHOIOTHH

e OIIK-7 — CrniocobeH oCy11eCTB/ATh BbIOOP M/1aT(OPM U MHCTPYMEHTa/IbHBIX IIPOrPaMMHO-aIapaTHbIX
CpeJCTB /151 peanu3aliiy UH(GOPMalMOHHBIX CUCTEM

¢ [TK-1.2 — Crioco6eH UCMO0/b30BaTh OTMeparjiOHHbIE CUCTEMBI, CETEBBIE TEXHOTOTHH, CPe/ICTBa
pa3paboTKu MporpaMMHOro MHTepdetica, MPUMEHSTh SI3bIKM M MeTO/ZIbI ()OPMasIbHBIX ClielipHKaLni,
CHCTeMbl yTipaB/ieHus: 0a3amMu JaHHbBIX

¢ TIK-1.3 — CniocobeH UCIOb30BaTh pa3IMyHble TEXHOJIOTHUH pa3pabOTKH UH(POPMAI[MOHHBIX CUCTEM

¢ TIK-93 — CniocobGeH reHepupOBaTh HOBbIE HEH [IJIS peIlleHus 3a1au [U(PPOBOH IKOHOMUKH,
abcTparvpoBaThCsi OT CTaHJAPTHBIX MOJeNell, TiepecTpanBaTh CI0XKUBIIKECS CII0CO0B! pellieHus 3a/ay,
BBIZIBUTATh a/IbTePHAaTUBHbIE BAPUAHTHI [IeMCTBUH C 11e/TbI0 BEIPAOOTKH HOBBIX ONTHMAaJIbHBIX
aJrOPUTMOB



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 X
-
= =B
g8 ts
A aE
= o e 23 E &
g Q [ = E = ﬂ E:x = E
> E HanMeHoBaHHe pa3s/ie/ioB H JUAKTHYECKHX eIHHHUI] = (o] = g = g < S =
g Q = =2 5B E e -
= =] = ] =R o g X
© 2 | & | EE| g2
= = ] ] n <
=) O & ! -
= = | g
(=] =
Paspen 1. Meroab! M 3aa4y MAIIMHHOIO 00y4yeHHsl. BU/Ibl MallIMHHOTO 06yYeHHsI.
3 6 3a/jaun MalMHHOrO 00yueHust. [IprMeHeHHe MallMHHOTO 06yYeHust Jyist aHa/IM3a 35 20 10 10 15 35 30

JAaHHBIX.

Paspen 2. MckyccTBeHHBIe HelipoHHBbIe ceTH. [ToHsTHe 1 apxutekTypa MHC.
3 6 Bugpst MHC. [Tpoektuposanue u o6yuenrie MTHC. CoBpeMeHHble HHCTPYMEHTBI Ji/ist 62 38 14 24 24 30 35
pabotel ¢ MTHC.

Paanen 3. Conpemel-[mﬂe CHCTEMBbI HCKYCCTBEHHOI'0 HHTe/I/IEKTa. O630p
COBpPEMEHHBIX apXUTEKTYp U MeTozoB 00yuenust UHC. O6/acTi ipuMeHeHust
3 6 coBpeMeHHbIX apxuTekTyp MHC. Bosblive s3bIKOBbIe MOZIe/Ii B HayYHbIX 47 27 10 17 20 35 35
uccnefoBaHusix. IlpumeHenue quddy3roHHOM MOfen A1t TPOrHO3UPOBaHUS
MapKOBCKHUX ITIPOLIECCOB.

Bcero 3a 6 cemecTp 144 85 34 51 59 100 100

Bcero no gucuuninHe 144 85 34 51 59 100 100

3.2. AyAUTOPHBII NPAaKTUKYM

Ne Homep u HaiMeHOBaHuUe pa3jesa Oo0mnewMm, ayp.
TeMa NpaKTUUYeCKOr0 3aHATHUS
n/n AVCIUITUHBI 4acoB
1 Pazgen 1. MeToab! ¥ 3a[jau MalllMHHOTO |BhIMO/IHEHWe MTPAKTUUeCKOU paboThI 10
o0yueHwus. "MeTozibl MallIMHHOTO 00yueHus"
9 BrironiHeHHe TIpaKTUUeCKOM PaboThI 12
Pa3nen 2. VickyccTBeHHble HeliponHble | "TlomHoceasHas MHC"
3 CeTH. BrironHeHre nipakTHUUeCKOM paboThI 12
"Apxurekrypst MTHC"
4 Paspen 3. CoBpeMeHHbIe CUCTeMBI BrInosiHeHWe PaKTHUeCKOl paboThI 17
UCKYCCTBEHHOI'O UHTeJIJIEKTA. "CoBpemenHsle THC"
Bcero 3a 6 cemectp 51
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep u HaiMeHOBaHuUe pa3jesia Oo0beMm,
Copep)xkaHue yue9HOro 3a{aHus
n/n AUCLUITHHBI 4acoB
I
1 [Pazmen 1. MeTo/ipl ¥ 33/iaud MAlIMHHOTO OATOTOBKA K BEITIOTHEHHUIO 5
MPAKTUUYECKOH paboThI
00yueHwus..
2 W3yuenne nmureparypsl 0 JUCLIUIIIMHE 10
3 IloaroToBKa K BBINOTHEHUIO 14
Pasgen 2. VIcKkyccTBeHHbIe HEMPOHHBIE CETH. MPaKTUYeCKUX paboT
4 N3yuenue nurteparypsl 10 JUCLIUIUIVHE 10
> Pa3zpen 3. CoBpeMeHHbIe CUCTEMBI §3Y‘JEHI/IE /IATEPATYPBI 110 AMCHMILTMHE 10
6 |MCKYCCTBEHHOTO MHTeJI/IeKTa. OATOTOBKA K BLITOTHEHIIO 10
MPaKTHUeCKOM paboThI
Bcero 3a 6 cemecTp 59
4. ®OPMbI KOHTPOJISI OCBOEHUA TNCLHUIIJIMHBI
CEMECTP HEJE/IN CEMECTPA
1/2/3|4 5 6 |7 8 9/ 10 11 12 13| 14 15 16 | 17
6 uri3 | ap nIi3 ap nIi3 uri3 | ap

‘YcioBHbIe 0003HAUCHUSA:

6 32054



¢ TP — nriarHocTHYecKas pabora;
o UII3 — unAMBUAYya/IbHOE NIPAKTUUECKOE 3alaHue.

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTYeHTOB IPOBOJUTCS B AVCKPETHBIE BpeMeHHbIe NHTepPBasbl B

cnenyrommx ¢popmax:
e /WarHoctuueckas pabora;

® HWHAWBHUAYA/IBHOE IIPAKTUYECKOE 3djaHUe.

IIpomMesKyTouHasi arTecTanusi IIPOBOAUTCS B opMax:
e 93K3aMeH.



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
obsa3arenbHONM uacTu O0ka 1 mporpaMMbl TOATOTOBKM IO HarpaesieHuto 09.03.02 HHgopmayuoHHble
cucmembl U mexHoao2uu. JuciuriiHa peanu3yetcss Ha Qakynbrete O EcrectBeHHOHayuHbli BI'TY
"BOEHMEX" um. [].®. YcruHoBa Kadenpoit O7 MHbopMariioHHbIe CHCTEMBI U TTPOTPaMMHasi MH)KeHepHsl.

JucuunivHa HallesleHa Ha (popMUpOBaHKe KomnemeHyuli:
OIIK-5 CrniocobeH MHCTa/IMpoBaTh NPOrpaMMHOe U amrapaTtHoe obecrieueHve [yisi MHGOPMALMOHHBIX U
aBTOMATU3UPOBAHHBIX CUCTEM;
[TK-1.4 CrniocobeH rcrnionb30BaTh TexHOA0rMy WM Ha pas3iuuHBIX 3Tanax >KU3HEHHOTO LMK/a MPOrpaMMHBIX
MIPOAYKTOB, IPOEKTUPOBATh MHTEJIIEKTyaIbHble KOMITIOHEHTBI IPOrPaMMHOT0 00eCrieueHusl.

CojepkaHye JUCLIMIIMHBI 0XBaTbIBaeT KPYI' BOIIPOCOB, CBSI3aHHBIX C OCHOBAaMU WCKYCCTBEHHOI'O UHTeJUIEKTa,
3a/la4yaMH MAIIMHHOTO 00y4eHus ¥ TIOCTPOeHHeM M 00yueHHeM HCKYCCTBEHHBIX HEHPOHHBIX CeTeil.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e UHIUBH/yaTbHOE TIPAKTUYECKOE 3a/IaHHe.

HpOME)Ky'TO‘lHaH dTTecTalus IMpoOBOAUTCA B (I)OpMaXZ
¢ D3K3dMeH.

OO01jast TPyZI0EMKOCTh OCBOEHHSI [UCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMol AWUCIUTUTHHBI
MpeyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (34 u.), mpakTuueckue 3aHsaTHs (51 W.), camocTosiTenbHas paboTta
cryzaenta (59 u).

10



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
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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 N =
KOHTAKTHOH | & m g } g %
¢opme g8 S = ==t
=" 4 = =V < ~
ol B o s x| SE e O
& g HauMeHoBaHuUe pa3/je/ioB U h g l;: [ a g oNe)
E = JMAAKTHUEeCKHX eHHHUIL] &) o = 5wl S : .5 § EB
= A& | 83 |gE 8k % S I
o | 2 EE A% =2
| B |£8/OC8 v« <2
= 1 D =
= = = =
o = o
WNupvBuayansHOE
3 | ¢ [Pasmenl Meromwtusapamn | 5 | oy | g | 19 | 15 | 35 | 30 | npakmiueckoe
MAaIIMHHOTO 00yUeHus.
3ajjaHue
WNupvBuayansHOE
3 | ¢ [Pasaen2. MckyccTaennpie 62 | 38 | 14 | 24 | 24 | 30 | 35 | mpaktuueckoe
HellpOHHBbIE CeTH.
3afjaHue
Paspen 3. CoBpemeHHbIe WNupvBuayansHOE
3 6 |cHCTeMBI HCKYCCTBEHHOrO 47 | 27 | 10 17 20 35 | 35 | mnpakruhueckoe
HHTe/IJIeKTa. 3ajjaHue
Bcero 3a 6 cemecTp 144 | 85 | 34 | 51 59 | 100 | 100
Bcero mo AuCIUILIHHE 144 | 85 | 34 51 59 | 100 | 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 TIpouMTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE

YcTaHOBHUTE COOTBETCTBHE MeXK/Ty THUITaMH HeMpoceTel U 3aZiadaMu, B KOTOPBIX OHU OOBIYHO
TIPUMEHSIIOTCS:

ApxurekTypa HelipoceTn

A. Ceeprounas HelpoceTb (CNN)
B. PekyppenTHas HeiipoceTs (RNN)
C. ABTOKOZVPOBILMK

D. Tpancdopmep

BapI/IaHTbI AJ11 COOTBETCTBUA:

1 TeHeparust U300paXkeHUM

2 CxxaTtve ¥ BOCCTaHOB/IEHUE JAaHHBIX
3 AHanu3 BpeMeHHBIX PS/I0B

4 IlepeBop TekcTa

5 Knaccudvkanuys nsobpakeHui

6 OnTrmu3alys rurneprnapaMmeTpoB

7 Tlonck BIOPOCOB B JJaHHBIX
Ne 3 TIIpouMTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE
CooTHecuTe 3Tarbl MPoeKTa Mo ry00KoMy 00y4YeHHIO C COOTBETCTBYIOIUMU AeHCTBUSIMH

JrTarl [poeKTa

A. Cbop JaHHbIX

B. IlpemobpaboTka AaHHBIX
C. OGyueHue mMozenu

D. Banypgaums v TeCTUpOBaHUe

BapuaHTsl:

1 YpaneHve MponyCcKOB U HOpMa/ir3aLus
2 3arpy3ka BEIOODKH U3 BHEIITHUX UCTOUHUKOB
3 Hacrpotiika ¢yHKLMY IOTeph U ONTUMHU3aTopa

4 BelunciieHue MeTPUK TOUHOCTU
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Ne 4

Ne 5

Ne 6

No 7

Ne 9

5 Pa3nenieHrie BHIOOPKY Ha 00yUarOII[yI0 U TECTOBYHO
6 Busyasm3aryisi pe3ysiTaTtoB 00y4yeHust

7 Tlonck u ycTpaHeHHe Tiepeo0yyeHust
ITpounTaiiTe TEKCT U YCTAaHOBUTE [10C/I€/,0BAaTebHOCTh
YropsimounTe 3Tarbl Mporecca MalliHHOTO 00yUeHusI:

A. ObpaboTka JJaHHBIX
B. C6op jaHHBIX
C. Obyuenue Moeu

D. TectupoBanne mozenu
[IpounTaiiTe TEKCT U yCTaHOBUTE TOC/eJOBaTeTbHOCTD

Pacrionio)kyTe B JIOTHUECKOM MOC/Ie[,0BaTe/IbHOCTH 3Tallbl [IOrOTOBKY BPEMEHHbBIX JaHHbIX /IS [10Ja4n
B HEMPOCETH:

A. Hopmanu3atiusi 3HaueHui
B. TToctpoenue obyuatomux okoH (sliding windows)
C. Nmnopt faHHbIX U3 (aiina

D. Pazgenenue Ha 00yyarolyto U TECTOBYIO BbIOOPKH

HquHTaﬁTe TeKCT, BbI6epI/ITe NMpaBUJ/IbHBIE OTBETHI U 3alTUIINUTE apPTYMEHTHI, OGOCHOBLIBHIOLL[I/IE BLI60p
OTBETOB

Kakue rpr3HaKky yKas3bIBalOT Ha TO, UTO MO/ie/b HeflooOyueHa?

A. Hu3skast TOUHOCTb Ha oOyuatoiieii BeIbopke
B. BoJibI110¥ pa3pbiB MeXay 00yuaroliieli 1 TeCTOBOM TOUHOCThIO
C. Hu3kasi TOUHOCTb Ha TECTOBOU BLIOOpKE

D. ITorepu Ha 00yueHHH He CHIDKAFOTCST

HpOQHTaﬁTe TeKCT, B])I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3alTUIIINTE apPTYMEHTHI, O6OCHOBLIBaIOHII/Ie BbI60p
OTBETOB

Kakue KOMIOHEHThI BXOAST B apXUTEKTypy TpaHchopmepa?

A. MexanusM BHUMaHUs (Attention)
B. TlonHOCBA3HBIE C/I0M
C. CepTOuHbIe C/I0U

D. Hopmanu3zaius (Layer Normalization)

ITpounTaiiTe TEKCT U 3aMUIINTE Pa3BePHYThIM 000CHOBAHHKIN OTBET

[TpoaHanu3upyiite, Kakie 0COOEHHOCTH HayYHBIX JAHHBIX (Harpumep, B ¢pu3rike, 6MonH(OpMaTrike,
3KOJIOTHM) CO3/IAI0T CJIOKHOCTH Ji/Is1 IpUMeHeHus1 Iybokoro o6yuenus. Kakve nmozgxozipl 1
apXUTEKTYPbl [IOMOTal0T CIIPAaBUTHCS C STUMU OIpPaHUYEeHUsIMU?

[TpounTaiiTe TeKCT, BbIOEpHUTE MPABU/IBLHBINA OTBET U 3alUIINTEe apryMeHThbI, 000 CHOBBIBAOLL[1e BEIOOD
oTBeTa

Kaxoi1 c10i1 yaitie Bcero MCIOb3yeTCs! B CBEPTOUHBIX HEHPOCETSIX /ISl U3BJiedeHus] IPU3HAKOB U3
1300pakKeHMiA?
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A. TlonHocBs3HbIM (Dense)
B.LSTM
C. Ceeprounsiii (Convolutional)

D. Dropout

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

Yro sIB/ISIeTCS OCHOBHOM TIPUUMHOM MCII0/30BaHUs GYHKLMY akTHBaLyu ReLU?

A. OHa orpaHduMBaeT BbIxX0/ B Auara3one [0, 1]
B. Ob6ecrieunBaeT HEHY/IEBOH I'PAJIMEHT TIPH OTPHIIATEIbHBIX 3HAUEHUSX
C. Criocob6cTByeT ObICTPOH M CTaOUIBHOM CXOJUMOCTH

D. ¥meHbIuaet nepeoOyyeHue

Ne 11 TTpouuTaiiTe TEKCT, BBIOEPUTE MPABUILHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BEIOOD
oTBeTa

Kakasi MmeTpuKa Hanbosee IOAXOAUT [/isl OLIeHKH KayecTBa KaacCU(UIupyroiieil MoJiesiu rnpu
HecOa/1aHCUPOBAHHBIX K/laccax?

A. Accuracy
B. Precision
C. ROC-AUC

D. Mean Squared Error

Ne 12 TIpouuTaiiTe TeKCT, BbIOepUTe MPAaBUIbHBIE OTBETHI M 3alUIINTE apPTyMEeHThI, 000CHOBBIBAIOIL[ME BEIOOD
OTBETOB

Kakue MeTo/ibI UCTIONb3YOTCS /171t 60pBOBI C TIepeoOyueHreM B HEHPOHHBIX CETSX?

A. Dropout
B. ¥Bennuenue o6bema oOyyarorijeil BHIOOPKH
C. YBenueHue ync/a napaMeTpoB
D. L2-perynspusauus
ITIK-1.4 - CnocoGeH ucnoab3oeamb mexHosno2uu U Ha paznuvHbIX 3manax #cusHeHHO20 YUK/1a

npozpammHbIX NPoOyKNnoe, NpoeKmupoeams UHMe/1/1eKnyaabHble KOMNOHEHMbl NPO2PAMMHO20
obecneueHus

Ne 1 TIlpounTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
CooTHecuTe THUII peTy/sipy3aliiy ¢ eé Ha3HauUeHHeM B Ipoliecce oOyueHHs HelipoceTu

Merto, peryaspr3aniu
A. Dropout

B. L2-perynsipuzanus
C. Batch Normalization

D. Early Stopping
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Ne 2

Ne 3

Ne 4

Ne 5

BapuaHTsbI:

1 TIpepbiBaHue 0OyueHUs [0 riepeoOydeHust

2 Tob6apnenue mrpada 3a 6osbliMe Beca

3 MackupoBaHie HEMPOHOB BO BpeMsi 00yueHUst
4 YcKopeHHe CXOJUMOCTH M CTaOU/IM3aLiyst

5 T'eHepalyist HOBBIX JaHHBIX

6 KoHTposb nepeobyueHus uepe3 aHcambin

7 CHwKeHue TiepeoOyueHust 3a CYET HOpMa/IM3aLjMy Ha MUHK-0aryax
[TpouuTaiiTe TEKCT U 3alUILIKTe Pa3BePHYTHI 000CHOBaHHBIN OTBET

OnuiIMTe OCHOBHBIE OT/IMUMSI MEXX/Y TPAAULIMOHHBIMUA METO/IJaMH MALIMHHOTO 00yuUeHust 1 MeTOJ,aMu
rybokoro oOyuenusi. B uém npeumyiriectBa rmybokoro o0yueHus mpu paboTe ¢
HEeCTPYKTYPHUPOBAaHHBIMH JIAHHBIMU (HanpriMep, U300payKeHUsIMH, TEKCTaMu)?

[TpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/IBLHBINA OTBET M 3alMIINTE apryMeHThbI, 000 CHOBBIBAOIL[Me BEIOOD
oTBeTa

Kakoti vt perynspusariuu fo6aesset K QyHKIUY TIOTeph CYMMY KBaZIpaTOB BECOB?

A L1
B.L2
C. Dropout

D. Batch Normalization
ITpounTaiiTe TEKCT U 3aMUIINTE Pa3BePHYThIM 000CHOBAHHKLIN OTBET

OnuiuTe, KaK MOXKHO MCII0/Ib30BaTh peKyppeHTHbIe HelipOHHBIe CceTH (UK TpaHC(OopMephl) B HayUHBIX
3a/lauax, CBsI3aHHBIX C aHA/IM30M BpeMeHHBIX psifioB. Kakue rpo6sieMbl MOTYT BO3HUKHYTb TIPU
00yueHNM TaKMX MoZe/ield U KaK MX MOYKHO TIPe0Z0IeTh?

HpquTaﬁTe TEKCT U YCTAHOBUTE COOTBETCTBHUE

CooTHecHTe THUIT Hay4YHBIX JJaHHBIX C HanboJsiee MOAXOSIIUM MeTOA0M 00pabOTKH B KOHTEKCTe
r1y60Koro obyueHus»

Tun gaHHBIX

A. CriyTHUKOBBIE U300paXkKeHUst
B. INocnenosarensHocTr THK

C. OKcriepuMeHTa/TbHbIe Ta0IUL[bI

D. Ay,Z[I/IOBElHI/ICI/I SKCIIePUMEHTOB

BapuaHTsbI:
1 CBepTouHBIe HellpoceTH
2 PeKyppeHTHbIe HelipoceTu

3 ITo/1HOCBSI3HLIE CETU
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Ne 6

Ne 7

Ne 9

4 Cnekrporpamma + CNN
5 ABTOKOZMPOBILIMKU

6 T'ucrorpammel + SVM
ITpounTaiiTe TEKCT U YCTAaHOBUTE [10C/I€/,0BAaTebHOCTh

PacrioniokvTe B IpaBUILHOM MOC/Ie0BaTe/IbHOCTH [Ty, BBITIO/IHSIEMbIe TIPH OHOM WTepaLlyu
00yueHHst HepOCeTH:

A. Pacuét dhyHKI[MH TIOTEPD
B. OGparHoe pacrpocTpaHeH’e OIIHOKH
C. ITpsmoii npoxog, (forward pass)

D. O6HOBIEHKE BECOB
ITpounTaiiTe TEKCT U YCTAHOBUTE MOC/IEJOBATETLHOCTh

YcTaHOBUTE BepHYIO MTOC/IE/[OBAaTeIbHOCTE TP pa3paboTke MOZie/I Ha OCHOBe TpaHCOPMepPOB
(ranpumep, BERT):

A. TokeHu3aLMs ¥ MOATOTOBKA BXOAHBIX JAHHBIX
B. Ipeno6yuenue wm 3arpy3ka BERT

C. IIpuMeHeHre MofenH K 3a/jaue KiacCupuKalum
D. TTocToOpaboTKa pe3y/ibTaToB

E. IToxbop runepriapaMeTpoB

ITpouwnTaiiTe TEKCT, BbIOEpUTE MPABU/IbHBIE OTBETHI U 3alUILINTE apTyMEeHThI, 000 CHOBBIBAIOII[Me BEIOOD
OTBETOB

Kakue gelicTBusi 00si3atesibHBI Miepes; 00yueHreM HeMpOCeTH Ha JaHHBIX?

A. Pa3zienieHre JaHHBIX Ha 00yUaroIIyI0 U TECTOBYHO BLIOOPKH
B. IMepememanue (shuffling) pannesix
C. Ilpeobpa3oBaHue JaHHbBIX B KaTeroprajbHble IIPU3HAKH

D. HPHBEAEHHE UKMCJ/IOBBIX JdHHBIX K HOPMa/IbBHOMY MaCLHTa6y

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIbHBIE OTBETHI U 3alTUILIMTE apryMeHThbl, 000CHOBBIBAOIIME BEIOOD
OTBETOB

Kakwue 3amaunt MO>KHO 3(pGeKTHBHO peInaTh C IOMOIIBI0 aBTOKOIUPOBIIHUKOB (autoencoders)?

A. Knaccudmkanys Tekcta
B. YMeHb111€HKE pa3MepHOCTH
C. OGHapy>keHe aHOMaTH

D. I'eneparjuisi HOBBIX TEKCTOB

Ne 10 TTpouuTaiiTe TeKCT, BEIOepUTe MPAaBUIbHBIE OTBETHI M 3aNUIIINTE apPTyMEeHThI, 000CHOBBIBAIOIL[MEe BEIOOD

OTBETOB
Kakue TexHonoruu uim noAxoAbl IOMOTar0T YCKOPUTDb 06y‘-IeHI/IE FJ'IY6OKI/IX Mo,qeneﬁ?

A. Ucnonb3oBanue GPU
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B. CHwkeHue pa3Mepa batua
C. Ucnosnb3oBaHre npesobyueHHBIX Mozereit

D. ITpumeHeHue 6osiee TIyOOKOM CeTH

Ne 11 TIpouwnTaiiTe TEKCT, BbIOEpUTE MPABU/IbHBINA OTBET U 3alIMIINTE apryMeHThI, 000CHOBBLIBAOIIHE BEIOOD
oTBeTa

Uro penaet cnoit Batch Normalization B HelipoceTu?

A. CHmXKaeT pa3MepHOCTb BXOAHbBIX JaHHBIX
B. To6aBsieT CTOXaCTUYHOCTh
C. Hopmasmm3yeT BX0Z BHYTPH KaK/I0TO MHHH-0aTua

D. TToBbIIIaeT peryispu3aLyio 3a CUéT 0OHy/IeHHsT HEPOHOB

Ne 12 TpouunTaiiTe TeKCT, BbIOEpHTE MPaBU/IbHBINA OTBET M 3allMIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Kaxoii criocob uaiije BCEro UCMOB3YIOT 11 60phOBI ¢ TepeoOyueHreM B ITyOOKHUX CETSIX?

A. ¥YBenueHue myOUHBI CeTH
B. cnonb3oBanue SGD 6e3 perynsipu3aiyu
C. Dropout

D. YBenuuenue unciia napaMeTpos
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