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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
INPUMEHEHUWE CUCTEM I'TYBOKOI'O MAIIIMHHOI'O OBYYEHUSA B HAYUHbBIX
NCC/IIEAOBAHUAX

Pa3gennl padoueii nporpaMMsl

1. IEJIN OCBOEHUA JUCHUIIIIMHBI

2. MECTO INCHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA U COOEPXXAHUWE NUCLIUITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHMA JUCLIUITIIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE AMCLUITJIHBI
6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHWE NVCIHUIIIIMHBI

IIpunoxxenus K padoueil mporpaMme JUCIHUTIMHBI
¢ TIpunoxenue 1. AHHOTaIMs paboueit MporpaMmbl

e Tlpunoxkenue 2. TexHonoruy u Gopmbl 00yUeHHsT
o [Ipunoxenue 3. @OHJBI OLIEHOUHBIX CPEJCTB



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

OIIK-5 — Criocoben pa3pabarbiBaTh aHaTUTUYECKUE W UMCI€HHBIE METO/IbI MPYU CO3JAHUM MaTeMaTH4eCKUX
MozieJield MallliH, PUBOZOB, 000PYOBAHUSI, CUCTEM, TEXHOIOTMYeCKUX MPOLIeCCOB

IMK-12.5 — CnocobeH opraHu3oBbIBaTh pPa3pabOTKy MporpaMMHOTO obecrieueHus [ijis  aHAJW3a,
pacro3HaBaHus U 00paboTKu UHMOPMAIUK

@®opMHPOBaHHMIO KOMIIETEHIIUH CTY)KHUT [JOCTIDKEHHE CIeAYIOLIUX Pe3y/IbTaToB 00pa30BaHuUsI:
OIIK-5

3HAHUS:

apXUTEKTYP U METOZI0B 00yueHHsi COBPeMeHHBIX CHCTeM ITyDOKOro MalllMHHOTO 00yueHus;

YMeHust:

MPOEKTUPOBATh U 00yUaTh MOJIE/TH ITyOOKOro MAIlIMHHOTO 00YUeHHST;

HABbIKU:

WCII0/Tb30BaTh COBpPEMEHHbIe MHCTPYMEHTBI Pa3paboTKu Mo/ie/iell NCKYCCTBEHHOTO MHTeJIJIeKTa.
IIK-12.5

3HAHUSA:

TIPUHLIMITBI PabOTBI U ADXUTEKTYPhI COBPEMEHHBIX CHCTEM UCKYCCTBEHHOTO UHTE/IEKTa;;

YMeHuUst:

WHTErPUPOBaTh COBPEMEHHbIE CHUCTEMbI [yOOKOr0 MalllMHHOrO OOy4yeHWsi B MpOLeCC aHajaM3a |
00paboTku nHGOpMaLY;;

HABbIKU:

TIPUMEHSATh 00yueHHbIe MO/ UCKYCCTBEHHOTO WMHTE/JIEKTa TIPH TPOBEIEHWH 3KCIIePUMEHTa/TbHBIX
Hay4HbIX UCC/Ie/JOBaHH;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJucuynmua IPUMEHEHWE CUCTEM INTYBOKOI'O MAIIIMHHOI'O OBYYEHUSA B
HAYYHBIX NCC/TEJOBAHUSAX sipiisieTCs1 JUCLIMTUTMHON 00s3aTeIhbHOM yacTu 0/10Kka 1 mporpaMmbl
MOJATOTOBKM MO HanpaiaeHuto 15.04.03 [puknadHas mexaHuka.

vCo,qepx(aHHe JUCLUIVIMHBI  fIBJIIeTCS JIOTUYeCKUM npopopkeHreMm aucouiuivH: LA PDPPOBBIE
ABOVHUWKUN B TEXHUYECKHNX CUCTEMAX.

CopepXaHvie AUCHUATIMHBI SIBASIETCSI  OCHOBOM  [I/ISI  OCBOEHMS  JAMCITUTLIVH: BBIHOHHEHI/I]:E,
IIOAI'OTOBKA K  IIPOOERYPE 3AIIINTHI n 3AIINTA BBIITY CKHOU
KBAJIM®OUKAIIMOHHOU PABOTbHI, UHTE/IVIEKTYAJIBHBIE CUCTEMbBbI PACIIO3HABAHUSA
OBPA30OB.

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

e OIIK-10 — CnocobeH pa3pabaTbIBaTh (M3UKO-MEXaHUUECKHE, MATEMATHUECKUE U KOMITbIOTEPHBIE
MOZe/TA TIPU pellieHnH HayuHO-TeXHUUeCKUX 3a/lau B 00/1aCTy TIPUK/IaHONM MeXaHUKH
¢ [TK-12.4 — Crioco6eH BBITIOIHUTE TIOCTAHOBKY 3a/lau aHa/IM3a U CUHTe3a HOBBIX MPOEKTHBIX perleHnui



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyauTOpHBIe 3aHATHSA S
B KOHTaKTHOIi ¢hopme g o
® @ 5 =
® o -1
[®) 3] o = o = 29
& = HaumeHoBaHMe pa3/jie/oB H AMJaKTHYECKHX eJUHUL] E o E § § E E 8 E
< = 2 & g | £E| E¢ £
3 3] £ EZ | 85
R = =8 2S n ]
= O = ) ~
= = o
= e
© B
Paspaen 1. MeTopp! ¥ 3aja4 MALIMHHOTO 00y4eHus1. Br/bl MalIMHHOTO 00yUeHHs
5 10  |3agaun mMaruMHHOTO 00yueHust [[puMeHeHre MAIIMHHOTO O0YUeHH s /i/is aHa/Iu3a 20 6 3 3 14 25 25
[AaHHBIX.
Pa3spen 2. UckyccTBeHHBIe HelipoHHbIe ceTH. [ToHsTHe u apxutekTypa MHC Bugpt
5 10  |MHC IIpoekTtupoBanue u o6yuenne IHC CoBpeMeHHbIe HHCTPYMEHTbI It paboThbl 24 8 4 4 16 25 25
c MHC.
Pazpen 3. Iy6okoe MmammHHOoe o6yuenue. [1oHsTHE I7TyOOKOTO MAIIMHHOTO
5 10  |oByuenus PasnoBugHoctd coéB THC 1 MeTo/b! ux o6yuenusi IToctpoenue U 28 8 4 4 20 25 25
ob6yueHue C/IoKHbIX apxurektyp MTHC.
Pamen 4. CDBpeMeHHble CHCTeMbI HCKYCCTBEHHOI'0 HHTe/I/IeKTa. 0630p
COBpeMeHHbIX apXUTeKTyp U MeToz0B 00yuenuss MHC O6nactv npuMeHeHust
5 10  |coBpemenHsIx apxutekTyp MHC Borbie si36IK0BbIe MO/|e/IM B HAYYHbBIX 36 12 6 6 24 25 25
nccnefioBaHusx [pumenenye anuddy3noHHON MOJeIH /ISt IPOrHO3UPOBAHUS
MapKOBCKHMX MPOLeCCOB.
Bcero 3a 10 cemecTp 108 34 17 17 74 100 100
Bcero no gucnunnHe 108 34 17 17 74 100 100
3.2. AyUTOPHBIN IPAKTUKYM
Ne | Homep u HauMeHOBaHHe pasjiesa Oombem,
Tema npakTH4YeCKOro 3aHATUA
n/n JMCLMITTAHbI ay/l. 4yacoB
1 Pazgen 1. MeTofb! U 3aauun BrimonHeHue rpakTryeckoi pabotsl "MeTogbl 3
MalIMHHOTO 00yueHusl. MallMHHOTO 00yueHus"
7 Paspen 2. VickyccTBeHHBIe BrimosiHeHHe nipakTHueckoi paboTsl "TlocTpoeHe 4
HelipOHHBIE CeTH. nipoctori UHC"
3 Paszen 3. T'nybokoe MalltiHHOE BrImosiHeHHe TipakTHUeCcKol paboThl "Tiybokoe 4
o0yueHme. MalMHHOe 00yueHue"
4 BhInoHeHre MpakTUYeCKoi paboThl "AHanu3 3
Pasgen 4. CoBpeMeHHbIe CHCTEMBbI  |COBDeMeHHbIX cucteMm "
NCKYCCTBEHHOI'O UHTEeJIJIeKTA. BrlInosiHeHUe npakThueckor pabotel "IIpuMeHeHye
5 " 3
cucreM VU B HAyYHBIX UCCIEN0BAHUSX
Bcero 3a 10 cemecTp 17
3.3. CamocronTenbHast padora crygenra (CPC)
Ne Homep 1 HanMeHOBaHue pa3jesna Oo0newMm,
CopepkaHnue yueOHOro 3aJaHus
n/n JUCHUILTUHBI 4acoB
1 |Pa3gen 1. MeToapl 1 3aaun IToAroToBKa K BLIMOJIHEHUIO PAKTHUECKOH paboThI 8
Al Al A
2 |MammMHHOro 0OyYeHus. N3yueHre nuTeparypsl M0 AUCLIUIIVHE 6
3 |Pa3gen 2. IcKycCTBeHHbIe IToaroToBKa K BBITOJHEHUIO TTPAKTHUUECKOH paboThI 8
ol y
4  |HEUPOHHBIE CETH. N3yuenure nureparypsl 10 JUCLIUIUIAHE 8
5 IToAroToBKa K BLIMO/JHEHUIO PAKTHUUECKOH pab0ThI 8
6 |Pa3gmen 3. ['yboKoe MalIMHHOE N3yueHre nuTeparypsl M0 JUCLIUIIVHE 6
7 olyueHue. AHanm3 NTpUMeHNMOCTH CUCTeM TTyOOKOTO 6
MaIIMHHOTrO 00yueHus B paMKax TeMatiku BKP
8 IMToAroToOBKa K BBITIOTHEHUIO TIPAKTUYECKON paboThI 14
9 |Pa3gen 4. CoBpeMeHHbIE CUCTEMBI N3yueHure nuTeparypsl 10 AUCLIUIIVHE 6
10 VCKyCCTBEHHOI'O MHTEJI/IeKTA. AHanu3 NpUMeHNMOCTH CHUCTeM ITyOOKOTO 4
MaILMHHOTO 00y4yeHus B paMKax TeMaTtuku BKP
Bcero 3a 10 cemectp 74
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJIE/TI CEMECTPA
12 3 14 5 [6[7[8] 9 [10[11] 12 [13]14] 15 |16 17
10 W3 | | ums | gp W3 | JIP I3 WM3 | P | pud. 3au.

YcnoBHbIe 0003HAYEHUS:
e [IP — aparHOCTHUECKasi paboTa;
e UII3 — unAMBHAYya/IbHOE TIPaKTUUeCKOe 3a/1aHUE;
e nmud. 3au. — guddepeHIUPOBAHHEIN 3aUeT.

TEKyLl[Hﬁ KOHTPOJIb YCII€EBAE€MOCTH CTYAE€HTOB IIPOBOJUTCA B JUCKPETHLIE BDEMEHHBIE MHTEPBAJ/IbI B

cnenyromux dhopMax:
e MArHOCTUYECKas paboTa;
e UH/UBH/yaTbHOE TIPAKTUYECKOE 3a/IaHHe.

ITpoMeKyTouHasi arTecTalusi IIPOBOAUTCA B (hopMax:
e muddepeHITMPOBAHHLIM 3aUeT.
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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.

4. T1. IIx. HOeviten, X. M. Ieiiren. . Python: VicKycCTBeHHBIH MHTE/IIEKT, OO/bIIIMe JaHHbIE U 00/1auHbIe
Bbrurcienus. Cankt-IletepOypr: ITutep, 2021, 371. pec.

5. FO. A. 3aropyneko, I'. B. 3aropyneko. . VicKyccTBeHHBII HHTeN1eKT. VIvkeHepys 3HaHUNA. MockBa:
FOpaiiT, 2023, 551. pec.

5.2. JloronHUTeNbHASA TUTeparypa o JUCLUIUIVHE:
He Tpe0yeTcs.

5.3. Ilepuoguyeckue U3gaHus:
He TpeOyoTCs.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

1. http://e.lanbook.com/ — DBC JlaHsb;

2. https://urait.ru/ — I'naBHas — Obpa3oBarenbHas riatrdopma FOpaiT. 1151 By30B U CCy30B;

3. http://library.voenmeh.ru/ — Bubnuoreuno-uzgarenbckuii 1ieHTp BI'TY "BOEHMEX" um. 1.0.
YcrunoBa — dyHgameHTanbHast oubmoreka BITY « BOEHMEX» um. [1.®. YcTHHOBa;

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

CoBpeMeHHBIe MpodeccroHabHbIe 0a3bl JAHHBIX:
1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast anektpoHHast 6ubnmoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 371ekTpoHHas 6ubaoTeka Poccutickoro oHza
dbyHIaMeHTaTbHBIX UCC/IeI0BaHMIA.

VHdopMaLioHHbIe CrIpaBOYHbIE CHCTEMBI:
1. Texakcriept — VTHGOPMaLIMOHHBIN TIOPTaI TEXHUYECKOTO peryavpoBaHusi: HopMmel, ipaBuia, CTaHAApTHI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCToB

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrautIntoc- nHbOpMalOHHbBIN TTOpTasl ITpaBoBoi HHGOpMaI[UH.

5.5. TIporpamMMHoe obecrieueHue:

1. Habop cpe/icTB TpaHC/SIMH, KOMITOHOBKH, OT/IJIKA U BbIMoHeHus Python 3.x ¢ uHTerpupoBaHHOM
cpenoii paspaborku IDLE.

5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. 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:

1. ITpoekTop;
2. Habop cpe/cTB TPaHCIISLMN, KOMITOHOBKHU, OT/IaJKH 1 BBITIONHeHUs: Python 3.X ¢ HHTerpupoBaHHOM
cpenoii paspaborku IDLE.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
IIPUMEHEHHWE CUCTEM ITTYBOKOI'O MAILIMHHOI'O OBYYEHNSI B HAYUYHBIX UCCJ/IEJOBAHUSIX

AnHoTanusa paboueii nporpaMMsl

Mucuynmuaa ITIPUMEHEHUWUE CUCTEM ITIYBOKOI'O MAIIIMHHOI'O OBYYEHHUSA B
HAYUYHBIX UCCJ/IEJOBAHUSX sBiasSeTcss AUCLUIUIMHON 00si3aTe/IbHOM uacTH 0/10ka 1 mporpamMmbl
TOJITOTOBKM 10 HampasseHuto 15.04.03 Tlpukaaduas mexaHuka. JUCIATIIMHA peann3yetcs Ha dakyabrere O
EcrectBenHoHayunblii BI'TY "BOEHMEX" um. [1.®. YcruHosa kadepoit O7 MHpopMaIioHHbIe CUCTEMBI U
MpOorpaMMHasi UH)KEHepUsL.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OIIK-5 CrniocobeH pa3pabaTbiBaTh aHAAMTHUYECKHE W UMC/IEHHbIe METOAbI IIPU CO3[AHWM MaTeMaTHueCKHUX
Mo/ie/niel MalllvH, PUBOZIOB, 000PY/I0BaHMUs, CUCTEM, TEXHOIOTHUECKUX TPOIECCOB;
[TK-12.5 CriocobeH opraHu30BbIBaTh Pa3paboTKy MPOrpaMMHOT0 obecrieueHust /ijisi aHaM3a, paclio3HaBaHUs U
00paboTky MHGOPMALIH.

CopepXaHre [UCLMIUIMHBI OXBaThIBAeT KPYT BOIMPOCOB, CBS3aHHBIX C TPOEKTUPOBaHWEM, OOydyeHHeM U
MpUMeHeHHeM CHCTeM ITyOOKOTO MalllMHHOTO OOy4eHMs, a TakKe HMCIO0/Ib30BaHHEM TOZ00HBIX CHUCTEM TpU
TIPOBe/IeHNH Hay4YHbIX UCC/Iel0BaHUM.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnepyronumx dhopMax:
e IMarHocTUYeckas pabora;
e VHAVBH/Ya/JbHOE MPaKTHUeCKOe 3a/jaHue.

ITpomexxyTouHasi aTTecTawys MPOBOAUTCS B (hopmax:
o nmuddepeHI[POBAHHBIN 3aUeT.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
MpeJyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (17 u.), mpakTtuueckue 3aHsaTvs (17 4.), camocTosiTesibHass pabota
crygenra (74 a).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
IIPUMEHEHHWE CUCTEM ITTYBOKOI'O MAILIMHHOI'O OBYYEHNSI B HAYUYHBIX UCCJ/IEJOBAHUSIX

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,

OTBE€A€HHBIX Ha CAMOCTOATE/IbHYHO

paboTy cTygeHTa.

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.

HaumeHnoBaHue padoTbI PexomeHiyemas 1uTeparypa prm::véKOCTb’
Paspen 1. MeToab! M 3a/jJa4l MAIlIMHHOT'O 00y4YeHuUsI.

[ToproroBka K BBITIOHEHUIO 8
NpakTHUecKoi paboTbl A. Bypkos. . MaiHHoe 00yueHue 6e3 JIMIIHKX CJI0B:
I/IqueHHe JIUTepaTyphl 10 CaHKT—HETEPGprZ HI/ITep, 2020 (HOHHOCTI)I-O) 6
JUCLIUTIIHE

Wroro no pasgeny 1 14

Pa3pen 2. UckyccTBeHHBIE HeHPOHHBIE CEeTH.
I[TOArOTOBKA K BBITIOMTHEHHIO IT. k. Hetiten, X. M. Hdeiiten. . Python: McKyccTBeHHBIH
TIPAKTHYeCKOii PaboThI VHTeJUIeKT, Ooblve AaHHbIe ¥ 06/1auHble BBIYMC/IEHUS: 8
Cankrt-ITetepOypr: ITutep, 2021 (I10JHOCTHIO)

W3y4enne nureparypsl 110 B. C. PocroBies. . VickyccTBeHHbIe HEHPOHHBIE CETH: 8
AUCLUIIINHE Caskr-TTetepbypr: JlaHb, 2021 (MTOJHOCTHIO)

Wtoro mo pa3neny 2 16

Pazpen 3. Ilmy0okoe MalIMHHOE 00y4JeHHe.

[TogroroBKa K BBITIOTHEHUIO 8
MPaKTUUeCKo paboThI
WN3yuenue muTeparypsl 110 B. B. Kpymos, B. B. bopucos. . VIckyccTBeHHbIe 6
JUCLIUTI/IHE HeNpOHHBIEe CeTH: Teopus U NpakTrka: M.: ['opsuas
AHanu3 IpUMEeHUMOCTH CUCTEM nunvst-Testekom, 2002 (TTosHOCTBIO)
ryOOKOr0 MAlIMHHOTO 00yUeHuUs 6
B paMKax Tematvku BKP

Wroro no pasgeny 3 20

Pa3pen 4. CoBpeMeHHBbIe CHCTeMbI HCKYCCTBEHHOI'0 MHTe/I/IeKTa.

[TogroroBka K BBITIOTHEHUIO 14
MPaKTUUeCKO paboThI
WN3yuenue nuTeparypsl 110 FO. A. 3aropyneko, I. b. 3aropynbko. . ICKycCTBeHHBIN 6
JHACLIUTIMHE uHTeseKT. iHxxeHepus 3HaHuii: Mockgsa: FOpaiit, 2023
AHanm3 IPUMEHUMOCTU CUCTEeM (IonHocThi0)
r1yOOKOr0 MAllIMHHOTO 00yUYeHUst 4
B pamKax TeMatuku BKP

Wrtoro no paspeny 4 24
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
TIPUMEHEHUE CUCTEM ITTYBOKOI'O MAIIIMHHOI'O OBYYEHUSA B HAYUHBIX NCCJIEJOBAHUSIX

®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
e UHAUBH/YyalbHOE TIPaKTUYeCcKoe 3aflaHue;
e muddepeHMPOBaHHBIN 3aUeT.

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 JuCLUITIMHBI TpeOyeTcst BBIINOTHUTS MITh IPAaKTHUeCKUX paboT U NpefjoCTaBUTh OTUET 00 UX
BBITIO/THEHUH.
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.
3ajjaHye CUMTAETCsl BBIMOJHEHHBIM U 3allUIeHHBIM YCIIeHO [IPY YCI0BUK:
- Ha/IM4usl MPOrpaMMHOT0 NPWIOKEHHNs], peau3yIoLero oCTaBIeHHYH0 3a/a4y;
- Ha/IM4YMs 0TYeTa;
Kputepuu olLieHUBaHUS:
- COOTBETCTBHE MPOTPAMMHOTO TIPUIOXKEeHHS YKa3aHHBIM TpeboBaHUsIM, ero paboTocrnocobHOCTE U
3¢ heKTUBHOCTD
- KOPPEeKTHOCTb COCTaB/IeHHsI OTYéTa
- CBOEBPEMEHHOCTh BBINIOTHEHHUS U 3al{UThl UHUBU/IYa/IbHOTO 3a/iaHUs
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
- HeCBOEBPEMEHHOCTb BBINIO/IHEHUS] UHUBUYa/ILHOIO 3a/laHuS.
[Togpo6HbIe KPUTEPUH OLIeHKH Ka)KJ0T0 U3 33/laHNi yKa3aHbl B TEXHOTIOIMUYECKOl KapTe AUCLUI/IMHGI,
pasmeriénHoi B SMOC

JuddepennupoBaHHbIil 3aueT

I'padyik KOHTPOILHBIX MEPOIPUSTHI NIpelycCMaTpUBaeT BbIOJHEHUE CTYZEHTOM TPEX
[IMarHOCTHYeCKHX paboT, KaXkzasi U3 KOTOPLIX MOXKET ObITh ouleHeHa B 10 6aioB, ¥ NISITH WHAUBUAYAIbHBIX
3a/1aHUH, TIepBbIe TPU OL|EHUBAIOTCSI MaKCUMyM B 10 6asiioB Kaxkzioe, OCTaBIINECs 1Ba MOTYT OBbITh OLIeHEeHbI
MakcuMasnbsHO Ha 20 6ayuioB kaxgoe. JuddepeHIMPOBaHHBIN 3a4eT BHICTAB/ISIETCS 110 CYMMe Pe3y/bTaToB
KOHTPOJIbHBIX MEPOTIPUSITHH, TIPOBOJUMBIX B TeueHHe ceMecTpa. MakcuMarbHas cymma 0asijioB 3a ceMecTp —
100 6anmnoB.
HabpanHas utorosasi cyMmma 6asiyioB TIepeCUMTHIBAETCS B OLIEHKY T10 C/Ie/[YIOIel cxeMe:
- 86 — 100 6a/n10B — OT/IMYHO;
- 75 — 85 6asia - Xopoiiio;
- 51 — 74 6anioB — yIOB/IETBOPUTETBHO
MeHbl1e 50 - He 3aUTeHO.
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WNupvBupyansHOE
5 10 Paspen 1. Meroap! u 3apaun 20 6 3 3 14 | 25 | 25 | mpakTuuyeckoe
MAaIIMHHOTO 00yUeHus.
3a/laHue
WNupvBuayansHOE
5 10 Pagnen 2. Uckyccraennble 24 | 8 4 4 16 | 25 | 25 | mpakTtuyeckoe
HellpOHHbIE CeTH.
3a/laHue
WNupvBuayansHOE
5 10 Paspen 3. IyGoxoe 28 | 8 4 4 20 | 25 | 25 | mpakTHueckoe
MallIMHHOE 00yuyeHmue.
3a/laHue
Paspen 4. CoBpemeHHbIe WNupvBuayanpHoe
5 10 |cucTeMBI HCKYCCTBEHHOI0 36 | 12 6 6 24 25 | 25 | mpakThueckoe
HHTe/JIeKTa. 3a/laHue
Bcero 3a 10 cemecTp 108 | 34 | 17 17 74 | 100 | 100
Bcero mo AuCIUILIHHE 108 | 34 | 17 17 74 | 100 | 100
13 28668




Onenounbie MaTepuassl no gucyumiude IIPUMEHEHUWE CUCTEM ITTYBOKOI'O

MAIINHHOI'O OBYUYEHUSA B HAYUHbBIX NCCJIEJOBAHUAX

OIIK-5 - CnocobeH pazpabambieamb aHaAuMuyecKue U YucaeHHbie Memoobl Npu co30aHuU
mMamemamu4ecKux moodesell MAWwuH, Npueooos, 060py008aHuUsl, CUCIEM, MeXHO/102UYeCKUX NPoYeccos

Ne 1

Ne 2

Neo 4

Ne 5

[TpouuTaiiTe TEKCT U 3alUILIKTe Pa3BePHYThI 000CHOBaHHBIN OTBET
MHOroc/10iHbIMY I1epLIeNTPOHAMU Ha3bIBAlOT UCKYCCTBEHHbIE HeIPOHHbIE CeTH, B KOTOPbIX:
[TpounTaiiTe TEKCT U 3alUILKTe Pa3BepPHYThI 000CHOBaHHBIN OTBET

ITpoaHanmu3upyiTe, Kakue 0COOEHHOCTH HAayUYHBIX JAHHBIX (HarpuMep, B ¢pu3rke, 6MonH(OpMaTrKe,
9KOJIOTMH) CO3/IAI0T CJIOXKHOCTH JI7Is IPUMeHeHUs Ty6okoro obyuenust. Kakue moaxo/ibl U
apPXUTEKTYPhI TIOMOTAIOT CITPABUTHCS C STUMU OTPAHUUEHUSIMU?

ITpounTaiiTe TEKCT, BEIOEpPHUTE NMPABUIbHBIE OTBETHI U 3aIUIIINTE apTyMEeHThI, 000 CHOBBIBAIOII[He BLIOOD
OTBETOB

Kakue npr3Haku yKa3bIBalOT Ha TO, UYTO MOZAe/b HeJooOyueHa?

A. Huzkasi TOUHOCTh Ha 00yuaroliieii BLIOOpKe
B. Bonb11oii pa3peiB Mexy o0ydaroleii 1 TeCTOBOM TOUHOCTBIO
C. Hu3kasi TOUHOCTb Ha TECTOBOU BbIOOPKe

D. IToTepu Ha 0OyUYe€HHUU HE CHUKAFOTCSI

[TpouuTaiiTe TeKCT, BbIOEpUTE TIPAaBUIbHBIE OTBETHI U 3alTUILIKTE apryMeHThbl, 000CHOBBIBAOLIME BEIOOD
OTBETOB

Kakuie KOMIIOHEHTBI BXOZSAT B apXUTEKTYPy TpaHChopmepa?

A. MexanusM BHUMaHus (Attention)
B. IlonHOCBsA3HEBIE C/I0M
C. CBepTOYHBIE CJIOU

D. Hopmanu3arusi (Layer Normalization)
[TpounTaiiTe TEKCT U YCTaHOBUTE COOTBETCTBHE

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

ApxuTeKTypa HelipoceTu

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

D. Tpancdopmep

BapI/IaHTBI AJI1 COOTBETCTBUA:

1 TeHeparust U306paKeHUH
2 CrkaTvie ¥ BOCCTaHOB/IeHUe JaHHBIX

3 AHa/M3 BpeMeHHBIX PSZIOB
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4 IlepeBoz TekcTa
5 Knaccudvkarus n3obpakeHni
6 OnTuMu3anys rurnepriapameTpoB

7 TTouck BIOPOCOB B JJAHHBIX
Ne 6 TIlpouuTaiiTe TEKCT M yCTaHOBHUTE COOTBETCTBUE
CooTHecuTe 3Taribl MPOeKTa 0 IIyO0KOMY 00yUYeHHIO C COOTBETCTBYIOIMMU JIeCTBUSMU

JTarn npoekra

A. Cbop aHHbIX

B. IlpegobpaboTka AaHHBIX
C. OGyuenue mopenu

D. Banmupgauys v TecTupoBaHue

BapuanTsr:

1 Ynanenue nponyckoB U HOpMaIU3aLus

2 3arpy3ka BEIOOPKHU U3 BHEITHUX UCTOUHUKOB

3 Hacrpotika ¢hyHKIHY IOTepPh U ONITUMHU3aTopa

4 BpluncieHre MeTPUK TOUHOCTU

5 Pasgenenvie BbIOOPKY Ha 00y4arolyto U TeCTOBYIO
6 Busyanu3aiyst pe3y/bTatoB 00yueHust

7 TloucK U ycTpaHeHHe Tiepeo0ydeHust
Ne 7 TlpouMTaiiTe TEKCT U YCTAaHOBUTE TOC/IE[0BaTeTbHOCTD
YiopsimounTe 3Tarbl Mporjecca MallliHHOTO 00yUeHusI:

A. ObpaboTka aHHBIX
B. C6op jaHHBIX
C. OGyuenue mopenu

D. TectupoBaHue Mozenu
Ne 8 TIIpounTaiiTe TEKCT M YCTAaHOBUTE TIOC/IeJOBAaTeTHHOCTD

PacnionoxxuTe B 10rMueCcKoii Mocae0BaTe/IbHOCTH 3Talbl OATOTOBKYA BpeMeHHbBIX JJaHHBIX /I [ofiauu
B HEMpOCeTh:

A. HopManu3anys 3HaueHUH
B. ITocTpoenue obyuaroiyx okoH (sliding windows)
C. NmniopT AaHHbIX U3 (aiina

D. Pazzenenue Ha 00yYaroIIyi0 U TECTOBYIO BBIOOPKU

Ne 9 TlIpouuTaiiTe TeKCT, BEIOepUTE MPABUIBHBIN OTBET U 3aMUIIMTE apryMeHThl, 000CHOBBIBAIOLIE BEIOOD
OTBeTa

Kakoii ¢/10#1 yailie BCEro UCMob3yeTCs B CBEPTOUHBIX HEHPOCETSIX /ISl M3B/IeUeHH s PU3HAKOB U3
1300paKeHHiA?
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A. TTomHocBsi3HbIHM (Dense)
B.LSTM
C. Ceeprounsiii (Convolutional)

D. Dropout

Ne 10 TTpouuTaiiTe TEKCT, BBIOEPUTE MPABUILHBIN OTBET U 3aMUIIIKMTE apryMeHThI, 000CHOBBIBAIOIIHE BBIOOD

oTBeTa
Uro siB/ISIeTCSI 0CHOBHOM TTPUYMHOM MCITO/Ib30BaHUs (PyHKI[MY akTHBaluu ReLU?

A. Ona orpannurBaeT BbIXo/ B auariazose [0, 1]
B. OGecrieurBaeT HEeHY/IEBOM TPAJIUEHT MTPU OTPULIATE/ILHBIX 3HAUEHUSIX
C. Criocob6cTByeT ObICTpOH ¥ CTaOUIBHOM CXOUMOCTH

D. ¥MmeHbIaeT nepeobydyeHue

Ne 11 TTpouuTaiiTe TeKCT, BEIOepUTE MTPAaBUIBbHBIN OTBET U 3aMUIIMTE apryMeHThI, 000CHOBBIBAIOLIE BEIOOD

OTBeTa

Kakas MeTpHUKa HauboJee IIoAXO0AUT /i OLIeHKH Ka4deCTBd Kﬂaccnd)nunpyromef/i MoJeJsiv 1pru
HEC6aJIaHCI/IpOBaHHbIX Knaccax?

A. Accuracy
B. Precision
C. ROC-AUC

D. Mean Squared Error

Ne 12 TIpounTaiiTe TeKCT, BbIOEpHTE MTPaBU/IbHBIE OTBETHI M 3alMIINTe apryMeHTbI, 000CHOBBIBAOIIHe BEIOOD

OTBETOB
Kakuie MeTo/bl HCIIO/Ib3YHOTCS 11 00PLOBI C rIepeo0yueHHEM B HEMPOHHBIX CETAX?

A. Dropout
B. ¥YBenuuenue o6bema o0yuaroiieil BLIOOPKU
C. ¥YBenmueHue ync/ia apaMmeTpoB

D. L2-perynspusauys

IIK-12.5 - CnocofeH opzaHu306biéamb pa3pabomky npozpammHo20 obecneyeHus 018 aHaAU3a,
pacno3HaeaHus u oopabomku ungopmayuu

Ne 1

Ne 2

ITpounTaiiTe TEKCT U 3alUIINTE Pa3BEPHYThI 000CHOBAHHBIN OTBET

OmnuIumnTe OCHOBHBIE OT/IMUMS MeX/Y TPaJULMOHHBIMA MeTO/[aM{ MAILIMHHOTO 00y4YeHHs 1 MeToZlaMU
rnybokoro obyuenusi. B uém npermyiriectBa rimybokoro oOyueHusi npu pabote ¢
HeCTPYKTYPHUPOBaHHBIMU JIaHHBIMU (Haripumep, U300paKeHUsIMU, TEKCTaMH)?

[TpounTaiiTe TEKCT U 3alWILKTe Pa3BepPHYThI 000CHOBaHHBIN OTBET

OnuiuTe, KaK MOXKHO MCII0/Tb30BaTh peKyppeHTHbIe HepOHHBIe CceTH (WK TpaHC(OopMephl) B HayUHBIX
3a7lauax, CBSA3aHHBIX C aHA/TU30M BpeMeHHBIX PsAZIoB. Kakuie npo6eMbl MOTYT BO3HUKHYTh MPU
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00yueHNM TaKHX MoZiesield ¥ KaK MX MOYKHO TIPeO/j0JIeTh?

Ne 3 TIpouMTaiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBHE

CoOoTHecHUTe TUT HAYYHBIX JIaHHBIX C HaubosIee TOAXOSLIMM MEeTOAOM 00pabOTKU B KOHTEKCTE
ry6oKoro obyueHus»

Tun gaHHBIX

A. CriyTHHKOBbIe N300paKeHUsT

B. ITocnenosarensHoctr THK

C. OkcrnepuMeHTa/TbHBIE Ta0/IUIbI

D. Aynno3anucu 3KCIiepuMeHTOB

BapuaHTsr:

1 CBepTouHble HeMpoCceTH

2 PeKyppeHTHbIe HelipoceTu

3 ITo/iHOCBSI3HLIE CETU

4 Cnekrporpamma + CNN

5 ABTOKOUPOBIIMKHA

6 T'ucrorpammel + SVM
Ne 4 TIpouMTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
COOTHEeCHUTe THUIT PEry/ApU3aliiM C eé Ha3HAuUeHHWeM B Tpoliecce 00yueHust HeHMpoCeTH

Mertog, peryasipy3anuu
17



A. Dropout

B. L2-perynspusanus

C. Batch Normalization

D. Early Stopping

BapuaHTsl:

1 TIpepoiBanue obydyeHus A0 riepeoOydeHust

2 Tob6apnenue mrpada 3a 6obliKe Beca

3 MacKkupoBaHie HEHPOHOB BO BpeMsi 00yUeHUst

4 YckopeHre CXOJUMOCTH U CTaOU/TH3arvist

5 I'enepal[yis HOBBIX JaHHBIX

6 KoHTposb nepeoOyueHus uepe3 aHcambin

7 CHmwKeHHe riepeo0yueHus 3a CUET HOpMa/Ii3allii Ha MUHU-0aT4ax
Ne 5 TIIpounTaiiTe TEKCT ¥ YCTAaHOBUTE ITOC/Ie/JOBAaTeTHHOCTD

PacrioniokvTe B IpaBWILHOM MOC/Ie0BaTe/IbHOCTH I1ary, BBITIO/IHSIEMbIe TIPH OHOM WTepaLlyn
00yueHUs HepPOCeTH:

A. Pacuét $yHKLMM TIOTepb
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B. O6paTHoe pacrpocTpaHeHHe OIIHOKH

C. IIpsmoii ripoxop (forward pass)

D. O6HOBNEHME BeCOB
Ne 6 TIIpouMTaiiTe TEKCT M YCTAaHOBUTE TIOC/IeJOBAaTeTHHOCTD

YcTaHOBUTe BepHYIO N10C/Ie[,0BaTe/IbHOCTb TIPU pa3paboTKe MOZie/Id Ha OCHOBe TpaHC(OopMepoB
(nanpumep, BERT):

A. TokeHM3a1¥sI U TTOATOTOBKA BXOJHBIX JTaHHBIX

B. TTpenob6yuenue v 3arpy3ka BERT

C. TlpumeHeHMe MoZIeNH K 3a/jaue K1acCUpUKaum

D. TTocToOpaboTKa pe3y/ibTaToB

E. ITogbop rureprapaMeTpoB

Ne 7 TIpouuTaiiTe TeKCT, BeIOepUTe MPAaBUIbHBIN OTBET U 3aMMIIMTE apryMeHThl, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Kako¥i Tun perynsipusanyu fobasssieT K QYHKIMHU MOTepb CyMMY KBaJ[paToOB BeCOB?

A L1

B.L2

C. Dropout

D. Batch Normalization

Ne 8 TIIpounTaiiTe TeKCT, BbIOEpHTE MTPaBU/IbHBIN OTBET U 3allMIINTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
OTBeTa

Uro penaet covt Batch Normalization B HetipoceTu?
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A. CHmXKaeT pa3MepHOCTb BXOAHBIX JaHHBIX

B. To6aB/sieT CTOXaCTUYHOCTh

C. HopmanusyeT BXof, BHYTPH Ka)K0TO0 MUHH-0aTua

D. INoBbIaeT perynsipu3anuio 3a CUétT oOHy/IeHHsT HeHPOHOB

Ne 9 TIIpouwnTaiiTe TeKCT, BbIOEpHTE MPaBU/IbHBIN OTBET U 3allIINTe apryMeHTbI, 000CHOBBIBAOLIHE BHIOOD
OTBeTa

Kakoti criocob uairie BCero UCIoJib3yroT /151 60phObI C epeobyueHreM B [TyOOKUX CETSX?

A. ¥YBenmueHuve myOUHBI CeTH

B. cnonb3oBanue SGD 6e3 perysnsipu3anyu

C. Dropout

D. YBenuuenue unciia napaMeTpos

Ne 10 TTIpouuTaiiTe TEKCT, BEIOEpUTE TPABUIbHBIE OTBETHI M 3alUIIINTE apPTyMEeHThI, 000CHOBBIBAIOII[Me BEIOOD
OTBETOB

Kakue neticTBus o06si3aTesibHBI Tiepesi 00yueHreM HeHPOCeTH Ha IaHHBIX ?

A. PaznieneHure JaHHBIX Ha 00YYaroOIIyI0 U TECTOBYIO BBIOOPKU

B. Ilepememanaue (shuffling) ganHeix

C. TIpeobpa3oBaHue JaHHBIX B KaTeroprasbHbIe TIPU3HAKA

D. IpuBeeHNe YHUCIOBBIX JAHHBIX K HOPMabHOMY MacIiTaly

Ne 11 TTpouuTaiiTe TeKCT, BeIbepuTe MpaBUIbHBIE OTBETHI M 3alUIINTE apTyMEeHThI, 000CHOBBIBAIOIL{ME BEIOOD
OTBETOB

Kakwue 3amaunt MO>KHO 3(pGeKTHBHO peIraTh ¢ IMOMOIILI0 aBTOKOAUPOBIIHUKOB (autoencoders)?
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A. Kimaccubukaliys Tekcra

B. ¥YMeHb11eHNME pa3sMepHOCTU

C. OGHapy>keHHe aHOMaTH

D. I'eHeparjyisi HOBBIX TEKCTOB

Ne 12 TTpouuTaiiTe TeKCT, BeibepuTe MpaBUIbHBIE OTBETHI M 3alUIINTEe apryMEeHThI, 000CHOBBIBAIOILME BEIOOD
OTBETOB
Kakue TeXHOJIOTMH WU TTOZIXOZbI TIOMOTal0T YCKOPUTH 00yueHHe TIyOOKHX Mogieneit?

A. Ucnonb3oBanue GPU

B. CHmwkeHue pa3mepa batua

C. Vcrionb3oBaHue 1peioOyueHHBIX MOJeseit

D. IIpumenenue Gosnee rny0OoKo ceTn
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