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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)

09.03.01 VindopmaTvKa U BEIUMC/INTEIbHAsA TEXHUKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa 9 CUCTEM YTIPABJIEHUSA 1 KOMITBFOTEPHBIX
TEXHOJIOT U
TonmaueB Cepreii ['eHHaZibeBUY, K.T.H., JOLIEHT

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka .
paboueti nporpamMmel 19 CUCTEM YITPAB/TIEHUA U KOMITBIOTEPHBIX TEXHOJIOT U

3aBepytomuii kKadesnpoit Marsees C.A., K.T.H., J0LI.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

N9 CUCTEM YITPAB/IEHUSA 1 KOMIIBFOTEPHBIX TEXHOJIOT' I

3aBeqyroumii Kadenpoii Marsees C.A., K.T.H., OL].




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBBI NICKYCCTBEHHOI'O UHTE/UIEKTA

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:

I1CK-1.4 — criocobHOCTh pa3pabaTbiBaTh arrapaTtHble ¥ IPOrpaMMHbIE CPeACTBA aBTOMATH3aLlKH 00paboTKu
vH(OpMaLMKY U yTIpaB/leHus B TEXHUYeCKUX CUCTeMax

IMK-93 — crocobeH TeHepUpOBaTb HOBbIe WAEW [ PpelleHus 3afad  1udpoBol  IKOHOMUKH,
abcTparvpoBaTbCsl OT CTaHAAPTHBIX MOfeseld, IepecTpauBaTh CAOKUBILKECS CIOco0bl pelleHus 3afad,
BBI/IBUTaTh a/IbTePHATUBHbIE BADUAHTHI IeHCTBHH C 11e/Ibi0 BEIPAOOTKY HOBBIX ONTUMAJILHBIX ailTOPUTMOB

DOpMHUPOBaHHIO KOMITETEHI[HUH CITY)KUT JAOCTKEHUE CJIeIYIOIINX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-1.4

3HAHUA:
T€OPpUH TEXHOJIOT 4174 HNCKYCCTBEHHOI'O HMHTEJ/IJIEKTd, MaTe€MaTUUeCKUX OITMCAHUN JKCIIePpTHBIX CUCTEM,

pacueTHO-IOTUUYeCKUX CHUCTeM, TeXHOJOTMM MCKYCCTBEHHBIX HEMpPOHHBIX CeTel, CUCTeM C TeHeTHuyeCKUMU
anropyuTMaMu;;

YMeHUs:
TpUMeHeHWe TeXHOJIOTHM MYJIbTUAreHTHBIX CHCTeM, pellieHHe MPUKIAZHBIX 3a/jau WHTe/UIeKTya bHbIX

CHUCTEM C UCII0/JIb30BAHUEM [eK/IaPATUBHBIX A3BIKOB;;

HABbIKU:
HCII0/Ib30BAHUST TEXHOJIOTUi HWHTE/VIEKTYa/IbBHOT'O aHa/IM3a [AdHHBIX, MPUMEHEHHA WHTE/IJIEKTYd/IbHBIX

TeXHOJIOTUI noaAepP>XKKH MPUHATHA pEI_LIeHI/Iﬁ Ha OCHOBE€ MHTE/IJIEKTYA/IbHOI'O dHa/IM3a AdHHBIX..
ITK-93

3HAHUA:

Teopuur TeXHOJIOTHI HNCKYCCTBEHHOI'O MHTE/I/IEKTa, MaTeMaThu4ye CKUX OIMMCAHUN U CpeacTB

HpOI‘paMMHOﬁ pean3aliii UHTE/VIEKTYa/IbHbIX CUCTEM;;



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa OCHOBBI NCKYCCTBEHHOI'O UHTEJIVIEKTA sBnsieTcss JUCLMIUIMHON YacTH,
(opmupyemoii yuacTHUKaMH 00pa30BaTe/IbHBIX OTHOIIEHH# 6/10Ka 1, TporpamMMbI MOATOTOBKU 110
HarpasieHuto 09.03.01 MHpopmamuka u 8bluucAUmMenbHAas mexHukKa.

Cg,qepmaHHe JUCLMIVIVHBI AB/ISETCS JIOTUYeCKUM IMPOJO/DKeHUeM AUCLIUILIVH: HPE,HCVTABJIEHI/IE
3HAHNU B THOOPMAIIMOHHbLBIX CUCTEMAX, TEOPUSA ITPUHATUA PEIIIEHNN.

CogeprxaHue AUCLUITAHBL - SIB/ISETCS OCHOBOI ANl OCBOEHUS [IUCLUIUIMH! BBIIIOJIHEHUE M
3AIIINTA BBIITY CKHOU KBA/INGUKAIIMOHHOU PABOTBIL.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

¢ OIIK-1 — CriocobeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe U O0IIenHKeHepHbIe 3HaHUs1, METObI
MaTeMaTH4yeCcKOro aHa/iv3a U MOZlelIMpOBaHus, TeOPETUYECKOTO 1 SKCIIePUMEeHTa/IbHOIO UCC/Ie/JOBaHHUS B
rpodeccroHanLHON JesiTeIbHOCTH

¢ [IK-93 — crniocobeH reHeprpoBaTh HOBbIE WJie Ji/Isl pellleHus 3a/iau L(poBOil SKOHOMUKHY,
abcTparvpoBaThCsi OT CTaHJAPTHBIX MOJeNeid, TiepecTpanBaTh CII0XKUBIIKECS CII0CO0B! pelieHus 3a/ay,
BBIZIBUTATh a/IbTePHAaTUBHbIE BAPUAHTHI [IeMCTBUH C 11e/IbI0 BEIPAOOTKH HOBBIX ONTHMAJTBHBIX
aJrOpUTMOB

¢ [1K-94 — criocobeH K yripaBieHUI0 HHQOPMaLYel U JaHHBIMH, TTOMCKY UCTOYHUKOB MH(GOPMaLUy 1
JlaHHBIX, BOCIIPUSATHIO, aHaJIM3Y, 3allOMUHAaHUIO U Tlepe/iade MHGOPMaLMK C UCTI0Nb30BaHUeM LIU(PPOBBIX
CpeJiCTB, a TaKXKe C IOMOIIbI0 a/TOPUTMOB I1pY paboTe ¢ MoTyyeHHbIMU U3 Pa3/INUHbIX UCTOYHHKOB
JIAaHHBIMH C 11e/TbI0 3P GEeKTUBHOTO HCIT0/TL30BaHUS TIOTyUeHHOM HHGOPMALIUH /I PellleHus 3a7au

¢ TICK-1.4 — CrniocobeH pa3pabaTbIBaTh arrapaTHbIe ¥ MPOrPaMMHBIE CPe/ICTBA aBTOMATH3aIuH
00paboTKM MHGOPMALIK ¥ YTIPaB/IeHUs B TEXHUUYECKHUX CUCTeMax



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

HaumeHoBaHHUe Ppa3fiesioB H JUJAKTHYECKHUX eJUHUL]

KYPC
CEMECTP
BCEI'O

®dopmupyemast
KoMmmereHus, %

3aHATUA
CamocTosTe/bHasA

pabora cryjeHToB

BCEI'O
Jlekuuu
IIpakTHyeckune

TICK-1.4
TIK-93

Pa3pen 1. OcHOBHBIE NOHATHA UCKYCCTBEHHOro uHTe/nekTa (MHU). 1.1.
VIHTe/eKTyabHble CUCTeMbl — CUCTeMbl OCHOBaHHbIe Ha 3HaHHsIX. CBOHCTBA
3HaHWH, yrpaB/ieHye 3HaHUAMH. MeTo/bl pe/iCTaB/IeHHst 3HaHWH B 6a3ax JaHHBIX
MH(OPMALIMOHHBIX CUCTEM; METOAbI MEDKeHepUH 3HaHMiA. 1.2. VIHTe/nneKTyanbHas
3a7laya 1 ee CBsA3b C TIOHATHEM anropurMa. PopmarnbHas MoJenb alropuT™a B BUfie
3 6 MauuHbl Thiopunra. 1.3. Vicropust passutus MM Kak Hay4HOTO HarpaB/ieHusl. 18 6 6 0 12
PanHue ucciegosanus B 50-60-e rogpl. JIornueckoe U HepOKUOGepHETHUECKOe
HaripaB/IeHHs]. YCIeXy KCIePTHBIX cructeM B 70-e rofpl. Jlornueckoro
nporpammupoBanue U 36l PROLOG. TTporpamma cosganust 9BM 5-ro rokosieHus.
Crparernyeckast KomnbtoTepHasi uHunMaryuea CIIA. Mccnenosanus no MM B CCCP
u Poccun. CoBpeMeHHble TeH/eHIUU pa3BuTHs Teopunt UN.

25 20

Paspen 2. PeleHne HHTe//IEKTya/IbHbIX 3a/jau B HelipoceTeBoM Ga3uce. 2.1.
Buonornueckuii ¥ HCKyCCTBeHHbIN HeHpoH. [ToHsTHe HCKYCCTBEHHOM HepOHHOU
cetn (MHC). Knaccudukarms MHC o Tunam cesiseit Mexxzly HelipoHamu. 2.2.
Tunossle 3ajauu peraemble IHC. O61acTi PUMeHeH s HCKYCCTBEHHBIX
HeiipoHHbIX ceTeil. Criocobbl 00yuenust UHC - KoHTposimpyeMoe ofyueHue 1
camoopranu3anust. 2.3. [lepcentponsl. [Ipo6ema muHeHHOH pa3aenMMoCcTH Ha
TipUMepe OJHOC/IOIHOTO nepcenTpoHa. [peAcTaBisseMoCcTb U 06y4aeMoCThb
TiepcenTpoHa. Aroput™ 06yueHHs: OAHOCTOHHOTO MepcenTpoHa. 2.4. O6yyeHne
VHC mpsiMOro pacrpocTpaHeHust METOZOM 06PaTHOrO PacrpoCTPAHeHUs! OLIMOKH.
3 6 JlocToMHCTBa U HeflocTaTKu MeTozia. EMKocTh cetu. 2.5. HelipoHHble ceTu 74 38
aJlanTHBHOM pe3oHaHcHOM Teopuu (APT). [JoctonHcTBa 1 HejocTaTku cete APT.
2.6. CamoopraHu3yoLLecst HeHPOHHbIE CeTH. AJITOPUTMbI CAMOOPraHHU3aL{|H.
Camoopranusyronmecs kKapTsl Koxonena. IIpriMeHeHre caMOOPraHU3YIOIUXCST
HePOHHBIX CeTeli B HTe/I/IeKTya IbHbIX MH(OPMALMOHHBIX CUCTeMaXx. 2.7.
HeiipoceTeBsle Mozien accoljaTuBHOM namaTu. Cetu Xonduga 1 XeMMUHra.
Peanusanus JByHanpapaeHHOW acCOLMAaTUBHON MamaTH. 2.8. CTpyKTypa CBePTOUHON
HetiporHoli cett (CHC). Oneparjiu cBepTKH U 1ofBbI60PKHU. TeH30pHOe
nipezcraeienure gaHHbIx. OcobenHocTr obyuennss CHC. O6yuenre MHC Ha
TEeKCTOBbIX JJaHHbIX. CoCTaB/IeHHe C/I0Bapsl, TOKeHU3aLHsl, Npe/iCTaB/IeHH e TOKEeHOB B
BEKTOPHOI1 opme.

16 22 36

40 50

Paspen 3. JBo/IIOIIMIOHHBIE MeTObI HCKYCCTBEHHOT0 HHTe//IeKTa. 3.1.
Knaccudukaryst 3Bo/MOLMOHHBIX MeTof0B. ['eHeTnueckue anroputmsl (FA),
3 6 ITocraHoBKa 3agaun. CumMBosbHast Mogieb 'A. OCHOBHBIE COCTABIISIFOIIME ITPOCTOTO 52
T'A (ot6op, ckpelyBaHue, MyTawsi). Crposiiyue 610ku. Teopema cxem. 3.2.
TIpumMeHeHre reHeTHYecKuX anroputMoB (I'A) zyist 06yueH st NCKYCCTBEHHBIX
HeHpOHHBIX CeTel.

24 12 12 28

35 30

Bcero 3a 6 cemecTp 144 68 34 34 76

100 100

Bcero no gMCHUIUINHE 144 68 34 34 76

100 100

3.2. AyATOPHBIN NPAaKTUKYM

O0Bem,

HelPOHHOM CeTH aZIaTUBHOIO pPe30HaHCa

No Homep n HaumeHOBaHHe
TeMa NpaKkTHYeCKOr0 3aHATHUS ayp.
n/n pa3fena JUCHMILIUHbBI
JacoB
Peanu3arniys anropurMa o0yueHHst MHOTOC/IOHHOM
1 |Pa3gen 2. PeleHue HeMPOHHOU ceTH (TTepCenTpoHa) crocoboM 06paTHOro 12
VHTeJUIeKTyaIbHbIX 33734 B pacmpoCTpaHeHUEM OIUOKU
HeUpOCeTeBOM Gaswuce. Peanu3aniys nporieypbl 00yu4eHHs] CAMOOPTraHU3YIOIEHCsT

10

Pazpen 3. DBonoLMOHHBIE
3 |MeToAbl UCKYCCTBEHHOTO
WHTeJIIeKTa.

[TporpammHas peanu3anysi reHETHUECKOTO ailrOPUTMa
ONITUMH3ALUHU 1ieJIeBOi (PyHKLIUH

12

Bcero 3a 6 cemecTp

34

3.3. CamocrosnTenbHas padora crygenta (CPC)

Ne Homep n HaumeHOBaHue Oo0nemMm,
CopepkaHue yueOHOro 3aJaHus
n/n pasfeia JUCHHIIMHBI 4acoB
Pa3gen 1. OcHOBHBIE TOHATHSA W3yueHue npeyCMOTPEHHBIX [IPOrPaMMOM
1  |MCKyCCTBEHHOIO MHTe//IeKTa [IUIaKTUYeCKUX eJUHUL] IT0 KOHCIIEKTaM JIeKLUH U 12
(1n). peKoMeHyeMoi iuTepaTtype

6
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2 |Pasgen 2. Peurenue
WHTe//IeKTya/IbHbIX 3a/jau B
HelpoceTeBoM Oa3uce.

N3yuenne ripeyCMOTPEHHBIX IPOTPAMMOMA
TUTAaKTUYeCKUX eTUHHUI] TT0 KOHCTIEKTaM JIeKIUI U
peKoMeH/[yeMOol JIuTepaType

BrinosiHeHue U TMOAroTOBKA K 3alllUTe IMMPAKTHYEe CKHUX

12

3 v 24
3a/laHui
N3yueHue ripeyCMOTPEHHBIX IPOTPaMMOM
4 [Pasgen 3. DBO/IIOLIMOHHBIE JMWJIAKTUUeCKUX eIMHUI] TI0 KOHCIIeKTaM JIeKIUN 1 8
MeTO/bl UCKYyCCTBEHHOTO peKoMeH/1yeMOW uTepaType
5 HHTEJIJIEKTA. BbIHOJII;IEHI/IE U MIOATr0TOBKA K 3allUTe MPaKTU4YeCKUX 20
3a/laHui
Bcero 3a 6 cemecTp 76
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJE/IN CEMECTPA
1/2/3|4|5| 6 (7/8/9| 10 |11 |12 13|14 15 16 17
6 AP P Otu. no 113 AP | Tect

YcioBHbIe 0003HAUCHUS:

o JIP — aparHocTHUeCKasi paboTa;
e Oru. no 13 — oTyeT No NpakTUUECKOMY 3a/jaHHUIO;

e Tect —TecT.

TeKyIHil KOHTPOJIb YCIIEBAEMOCTH CTY/IeHTOB TIPOBOJJUTCS B TUCKPETHBLIE BpEMeHHbIE UHTEePBAJIb B
cnenyrommx dpopmax:

JTMarHoCTUYeckKas pabora;

OTYeT I10 IIPaKTU4Y€CKOMY 3aJdHHIO,

TecCT.

IIpomexxyTouHas arrecranusi IIPOBOJUTCS B (hopMax:

5K3dMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. A. Macos. . I'enetuueckuii anroputm B MATLAB. CII6.5I'TY "BOEHMEX" um. [I. ®. YcTrHOBa,
2014, 30 3k3.

2. A. H. T'ymuH. . SI3bIKOBbIe CpeJiCcTBa pa3paboTKu UHTeIIeKTyambHbIX cucteM. CI16.BT'TY "BOEHMEX"
uM. [1. ®. YcruHoga, 2013, 170 k3.

3. A. Tlerar. . HeuéTKoe MofieipoBaHue 1 yripaeienue. M.: BUHOM. Jlaboparopus 3Hanui, 2012, 19 3Kk3.

4. b. 5. Cosetos, B. B. Ilexanorckuii, B. []. UepToBckoii. . [IpeacraBnenue 3HaHN B MHHOPMAITMOHHBIX
cuctemax. M.: Akagemus, 2011, 25 3k3.

5. B. A. Uyntokos, Y. @. AcraxoBa, A. C. Iloranos. . CUCTeMbI HCKYCCTBEHHOT'O UHTEJJIEKTa.
[Mpaktrueckuii Kypc. M.: BUHOM. Jlaboparopust 3Hanui, 2012, 10 7Kk3.

6. C. I". TonmmauéB. . OcHoBbI McKyccTBeHHOTO MHTeNIekTa. CI10.BT'TY "BOEHMEX" um. [I. ®. YcTHHOBS,
2017, 46 5K3.

7. C.T. Tonmauég. . CHCTeMbI UCKYCCTBEHHOTO HUHTesIeKkTa. HelipoceTteBbie mopemu. CIT6.BT'TY
"BOEHMEX" nwm. []. ®@. YctuHoBa, 2011, 171 3k3.

8. C.T. Tonmaué. . HefipoceTeBbie MeToapl 06pabotku nndopmaryu. CI16.BI'TY "BOEHMEX" um. /1. @.
YcruHoBa, 2021, 34 3K3.

9. C.T. TonmauéB. . AJITOPUTMBI TIOMCKA B CUCTEMaX UCKyCCTBeHHOTo uHTesuiekTa. CI16. BT TY
"BOEHMEX" um. 1. ®. YcTuHoBa, 2012, 178 3Kk3.

5.2. [lonionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:
He TpebyeTcsi.

5.3. [lepuoguueckue U3faHusi:
He TpeOyroTCSl.

5.4. TlepeueHb pecypcoB HH(OPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHWSI TUCLIUTITUHBI, 3/IeKTPOHHbIe OMOMMOTeUHbIe CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — ®ynnamenTansHas budauoreka BI'TY «BOEHMEX» um. [1.D.
YerrHOBa;

2. https://urait.ru — I'maBHast — O6pa3oBaresnbHas Tiardpopma FOpaiit. 1151 By30B ¥ CCy30B.;

3. http://e.lanbook.com — 3BC JlaHs.

CoBpeMeHHbIe TPoQecCHOHANBHBIE Oa3bl JAHHBIX:

1. https://rusneb.ru — HaumoHansHas ssekrpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHia
(yH/IaMeHTaTbHBIX UCC/Ie/IOBAHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHbOPMal[MOHHBIN TIOPTa TEXHUYECKOTO PeryiupoBaHus: HopMmbl, mpaBuia, CTaHZApThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcteenHoM redepaiuu BI'TY "BOEHMEX" um. /1. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsrantILntoc- nH(OpMaIioHHbI# ITOpTas ITPaBOBOM MH(POPMALUH.

5.5. TIporpaMMHOe 0becrieueHue:

1. Scilab 6.0.2;
2. Matlab 2015a SP1;
3. Scilab.

5.6. b opmalioHHbIe TEXHOJIOTUH:

B3auMoyielicTBre ¢ obyuaronumucs nocpenctom SMOC Moodle BT TY «k BOEHMEX» um. [I.®. YcTUHORBA.

8



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:
CrielMaIM3upPOBaHHbIe TPeOOBaHUS 110 000PYZAOBAaHUIO OTCYTCTBYIOT; ayZIMTOPUS C MTOCAI0UHBIMHU
MeCTaMH T10 KOJIMYECTBY CTY[IEHTOB; JOCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. AyauTopusi ¢ UMC/IOM NT0CaZI0YHBIX MECT He MeHbIIle KOJIMYeCTBa 00yJaroIuxcs;

3. Matlab 2015a SP1;
4. Scilab.

6.3. IIpouee:
1. pabouee MeCTO Mperno/iaBaTeisi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYTOM B VIHTepHeT;
2. pabourie MeCTa CTyZIeHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe

Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI NICKYCCTBEHHOI'O UHTEJIVIEKTA

AnHoTanusa paboueii nporpaMMsl

Huctumimaa OCHOBBI NCKYCCTBEHHOI'O UHTEJIJIEKTA siBasieTcsi AUCLMIIIMHON 4YacTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
Harpapiienuto  09.03.01 HWHpopmamuka u ebluucAUMeNbHAss mMeXHUKd. JWCIUIUIMHA peau3yeTcs Ha
tdakynerete M WubopmauyonHeix u ympaemstoimmx cucteM BI'TY "BOEHMEX" uwm. O.®. YcruHOBa
kadezpoii 19 CUCTEM YIIPABJIEHUA 11 KOMITbFOTEPHBIX TEXHOJIOI M.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-1.4 criocobHOCTE pa3pabarhiBaTh amrmaparHble W MpPOrpaMMHbIE CpPeJCTBA aBTOMAaTU3alMh 00pabOTKH
vHGbOpPMAaLIUY U YTIPaB/IeHUs] B TEXHUUeCKUX CUCTeMaX;
ITK-93 criocobeH reHeprpoBaTh HOBBIE WIEU [IjIsl PellieHus 3a/iad UG POBOM SKOHOMUKHU, abCTParupoBaThCs OT
CTaH/IaPTHBIX MO/Ie/eH, TIepeCcTparuBaTh CJIOKUBIIHUECS CIIOCOOBI PeIlleHus 3a/lay, BhIIBUraTh a/IbTEPHATUBHBIE
BapHaHThI AEUCTBHUH C 1]e/IbI0 BEIPAOOTKU HOBBIX ONTUMAJIbHBIX a/JITOPUTMOB.

Co,qepx(aHHe AUCLUIT/IMHBI OXBAThIBA€T KPYI' BOIIPOCOB, CBA3dHHBIX C 3a/d4dMHU I/ICCJ'I@,E[OBEIHHFI B oOmactu
CUCTeM HCKYCCTBEHHOI'O HWHTE/VIEKTa, IIpUHLOUIIAMHU, MOAEe/IIMU W METOAdMH YIIpAB/JI€HUA CUCTEMAMU
HNCKYCCTBEHHOI'O MHTE/IJIEKTa, TEHAEHLIUAMU WX PA3BUTHUA, TEOPETUYECKHMMU I10I0KEHUAMU OCHOBHBIX METOA0B
T€OPUH NCKYCCTBEHHOI'O MHTEJ/IJIEKTA.

[MporpamMmMoii AUCLMIIIMHBI TIPeyCMOTPEHHBI C/leiyIoliie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e OTUYeT MO MPaKTUUeCKOMY 3a/[aHHIO;
* TeCT.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOogUTCA B d)opMax:
¢ DJK3dMeEH.

OO6m1as  TPy/I0EMKOCTh OCBOEHUSI JUCHMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUMJIHHEL
TIpeAyCMOTPeHbI JIeK[MOHHbIe 3aHsATUs (34 4.), mpakTthdeckve 3aHsaTus (34 4.), camocTosTesnsHast pabora
cTypeHTa (76 a).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI ICKYCCTBEHHOI'O UHTEJIVIEKTA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATUM, U 76 4.,

OTBeZIEHHBIX Ha CaMOCTOSITE/TIbHYIO Pabo

Ty CTyZleHTa.

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

pa3zenaM AVCLUTUIMHBI TIPHUBe/IeHbI B Ta

G/mte.

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.

HaumeHoBaH#e paboThI Pexkomenjyemas 1ureparypa prm:{?éKOCTb’
Pazaen 1. OcHOBHBIe IOHATHA HCKYCCTBEeHHOr0 HHTe/I/iekTa (V).
C. I Tonmaués. . OCHOBBI UCKYCCTBEHHOI'O
Vi3yueHHe Npe/yCMOTPEHHBIX uHtesekra: CI16.BI'TY "BOEHMEX" um. 1. .
N YctuHoBa, 2017 (I'naBa 1)
MPOrPAMMOM AMAAKTIAIECKIX GAUHMN b. 51. CoBetos, B. B. IlexaHoBckuii, B. [I. 12
T10 KOHCIIeKTaM JIeKLJUM U N s
o Ueprosckoit. . [IpencrasieHre sHaHUN B
PEKOMEHAYEMOM UTepaType vHpOpMaLMOHHBIX cucTeMax: M.: Akagemus, 2011
(I'naBsl 1-2)
Wroro no pasgeny 1 12
Paspen 2. PemieHne HHTe/VIEKTya/IbHBIX 33/]a4 B HelpoceTeBoM Oa3mce.
A. H. T'yuuH. . SI3b1K0BBIe cpeAcTBa pa3paboTku
UHTeNIeKTyanbHbIX cuctem: CIT6.BI'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2013 ([1aBbI 1-
2)
W3yueHue npesyCMOTPEHHBIX C. I Tonmaués. . CUCTeMbI UCKYCCTBEHHOI'O
TMPOrpamMMOi AU/AKTHYECKUX eUHHL] untesiekra. Hefipocererwie Mmogenu: CI16.BI'TY 12

10 KOHCIIEKTaM JIEKLWI 1
peKOMeHAyeMOoM ThTepaType

"BOEHMEX" um. []. ®@. YctuHoBa, 2011 (I'naBsl 4-
6)

C. T Tonmauég. . HetipoceTeBbie MeTO/[bI 00pabOTKH
nndopmanyu: CI16.BT'TY "BOEHMEX" um. [I. ®.
YcrtuHoBa, 2021 (I'naBsei 3-4)

C. T Tonmaués. . OCHOBBI UCKYCCTBEHHOI'O

BrimonHeHMe 1 TIOATOTOBKA K 3alliuTe

untenekra: CI16.FT'TY "BOEHMEX" um. [1. @.
YctuHoBa, 2017 (I'naBa 4)
B. A. Uyntokos, 1. ®. Acraxosa, A. C. Iloraros. .

MpaKTHUYeCKUX 3a/laHnui CucTeMbl ICKyCCTBEHHOTO UHTeJI/IeKTa. 24
I[Mpaktuuecknii Kypc: M.: BUHOM. Jlaboparopust
3HaHuH, 2012 (Pa3znen 6)
Wrtoro no pasgeny 2 36
Paspen 3. DBo/IOLMOHHBIE METOABI HCKYCCTBEHHOI0 HHTe/IVIEKTa.
A. Tlerar. . HeuéTKkOe MOgenvpoBaHue 1
W3yuenue ripeyCMOTPEHHBIX ynpaeyienue: M.: BUHOM. JlaGopaTtopust 3HaHUM,
TpOrpaMMon AMZIAKTHYECKUX eHHHL| 2012 (I'maBa 6) 8
110 KOHCIIEKTaM JIEKIIMU 1 A. A. Macnos. . ['eHeTHueckuii anroputM B
PEeKOMeH/lyeMo# JiuTeparype MATLAB: CIT6.BT'TY "BOEHMEX" um. 1. ®.
YcTtuHoBa, 2014 (BeCh TEKCT)
BRITIO/HEH e H TOATOTORKA K 3AIMTe C. I Tonmaués. . AMrOpUTMBI IIOMCKA B CUCTeMax
DAKTHUYECKIX 3a1AHM UcKyccTBeHHoro uHresiekra: CI16.BI'TY 20
P A "BOEHMEX" um. []. ®@. YctuHoBa, 2012 (I'naBa 7)
Wrtoro no pasgeny 3 28
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
OCHOBBI UCKYCCTBEHHOI'O UHTEJ/IVJIEKTA

®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

* TECT;
*  OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;
* 3K3aMeH.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e IIpU NIPaBUJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBWIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Tect

Tect Bkmouaet B cebst 20 BorrpocoB. TpebyeTrcst BEIOMPATh OiMH NPABUIBHBIN OTBET U3 TIPe/J/IO’KEHHBIX.
Bpems BeinonHenus 40 MUHYT.
YcrelHoe NpoxoX/jeHue TecTa peruCTpUPYeTcs Py YCJI0OBUU N10JIyYeHNs He MeHee 12 1paBU/IbHBIX OTBETOB.
TecTupoBaHue IPOBOAUTCS Ha MOC/IeIHEN Heflesle ceMeCTpa C Lie/IbI0 PellleHHsl BOIIPoca O JOIYCKe K 3aueTy
CTY/IeHTOB, BBIIIOJIHUBIINX BCe, HO He 3allJUTUBIINX OZHO IIpaKTUUeCKOe 3a/laHue.

OTuer Mo NpaKTUYECKOMY 3a/JaHUI0
Mo KaXkaoMy TrpakTHueckomy 3ajanuio (I13) HeobXoqUMO BhITIO/THEHe 3ajaHus B cpesie MATLAB wau
SciL.ab, nnu rnomoIib0 YHUBepCaaLHOTO si3bIKa TTPOrPaMMHPOBaHUS 1 JeMOHCTPALIUSI pe3y/IbTaToB
BBITTO/THEHUS TIPETN0JaBaTesto.
Ortuet mo T13 fo/mKeH cofiep>kaTth:
- BapYaHT 3a/laHus;
- pe3y/bTaThl BLITIOIHEHUS 33/laHus B BUJe rpadKOB 3aBUCHMOCTEH, pacueToB U T.I1.;
- BBIBO/IBI 110 paboTe;
- TEKCT MPOrPaMMBbI C MOIPOOHBIMUA KOMMEHTAPHSIMHU.

JK3amMeH
B sK3amMeHaMOHHOM OusieTe COepXUTCS I1eCTh BOITPOCOB, HAa KOTOPbIe HY)KHO JIaTh KOPOTKHE
KOHKDETHbIE OTBETHI

12



[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
3aHATHA B g °\°_\ E
KOHTaKTHOM & m = £ g %
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a - = o <« -1
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Pa3pen 1. OcHOBHBIE NOHATHS
3 6 |MCKYCCTBeHHOrO UHTe//IEKTa 18 6 6 0 12 25 | 20 Tect
mn).
Pazpen 2. Pemrenue O;lzlee(:TT’r[o
3 6 |uHTe/NIeKTya/lbHBIX 3ajau B 74 | 38 | 16 22 36 | 40 | 50
o TPaKTHUUeCKOMY
HelipoceTeBoM Oa3uce. 3a7aHMI0
Pa3pen 3. IBo/TIOIIOHHbIE O;EleeCTT’no
3 6 |MeTOABI HCKYCCTBEHHOI'0 52 | 24 | 12 12 28 35 | 30
TPaKTHUUeCKOMY
UHTe/UIeKTa. 381aHUI0
Bcero 3a 6 cemecTp 144 | 68 | 34 | 34 76 | 100 | 100
Bcero no agucuumn/InHe 144 | 68 | 34 34 76 | 100 | 100
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Kputepuu oneHuBaHus

IICK-1.4

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5
Ne 6
Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

No 4

Bonpocbl 0mKpblmoz20 muna:

IMox 0OyueHreM MHOTOC/IOMHOTO TTEPCEeNTPOHA MOHUMAETCS TIPOLIECC aJIANTalU CETH K
Mpe/bABIEHHBIM 3TaJIOHHBIM 00pasijaM MmyTeM MOAUGbUKAI[UH

. (6cmasbme nponyujeHHble €108Q)

Pacuet o1Mb0K BHYTPEHHUX C/I0EB OCYIIECTB/SIETCS MyTeM peau3alii 00paTHOM
CBSI34 TIO O1ITOKe Y pacrmpoCTpaHeHus ee B 00paTHOM
HarpaeJ/ieHUH — OT BbIX0/a K BXO/y ceTH. [Ipy 3TOM UCXOAAT U3 TOTO, UTO OIIMOKa Ha
BBIXO/le HEMPOHA CKPBLITOTO CJI0S MPe/ICTaB/IsAeT COO0M ,
pacrpe/ie/IeHHbIX 10 BCEM CBSI3AM, UCXOJAIIMM M3 3TOr0 HEMPOHa B MPIMOM
HarpaB/IeHuH.

OnuiuTe MoJHBIA anroputM o0yuennss THC ¢ moMoInibio mporieypbl 00paTHOTo
pacrpoCTpaHeHusI OIIMOKU

[HaiiTe kpaTkoe omnuicaHue QyHKIMOHUPOBAHUS HEMPOHHOW CeTH a/lalTUBHOU
pe3oHaHCcHoU Teopuu (APT)

B uem 3akstouaeTcsi OT/IMUKE JI0KaJTbHO-aZipecyeMOoM TTaMsITH OT aCCOLIMAaTUBHOM MaMsITH
B uem 3aksmtouaeTcss MogUGUKaIMS aTOPUTMa CaMO00yUeHHsT MeTO/IOM "y TOMJIEHHUSI
ITpu 06paboTKe TEKCTOB Ha €CTeCTBEHHOM sI3bIKe TEKCTOBask eIMHUIIA (CJIOBO)
ripe/icTaB/sieTcsi B hopMe UMCI0BOTO BeKTopa (BioykeHUs - embedding). Kakue
XapaKTePUCTHUKH CJIOBA OTPA’KAIOTCS B 37IEMEHTAaX 3TOT0 BEKTOpa?

Kak Ha3bIBalOTCsl XapaKTePUCTHKY KauecTBa 00yUeHHOM HEMPOHHOM CeTH, eC/IU B
pe3yJbTaThl KIaCCUPUKALIUM Pa3/esisiioTCs Ha

TP — K0JI-BO UCTUHHO MOJIOJKUTE/IbHBIX pe3y/IbTaToOB
TN - K0JI-BO UCTUHHO OTpULIATeTbHBIX PE3YJIbTaTOB
FP — K0J1-BO J10’)KHO TOJIOXKUTEIbHBIX PE3Y/IbTaTOB
FN — KoJ1-BO JI0’KHO OTpHLIATe/IbHBIX Pe3y/IbTaTOB

1. TP/TP+FN)
2. TP/TP+FP)
3. (TP+TN)/(TP+TN+FP+FN)

B uem coCTOUT OT/IMUKe MeXIy 00yUeHHEM «C YUUTeaeM» U 00yUeHHeM «C
TIOZIKPeTUIeHneM».

T[TepeunckTe 3Tarbl MPOLEJyPhl BBIBO/A HA HEUETKUX MPABUIAX

Bonpocbl 3akpbimozo muna:

Kakue cucTeMsl C 371eMeHTaMU UCKYCCTBEHHOTO MHTeJIJIEKTa MCIIO/b3YIOT 0a3y 3HaHUH,
copMy/TPOBaHHYIO B BH/IE TIPABUIT

1. uCKyccTBeHHbIe HEMPOHHBIE CETH

2. 9KCTIepTHbIE CUCTEMBbI

3. CUCTeMbl MHOTOKPUTEPHUATLHOTO PaH)KUPOBaHUS a/IbTePHATUBHBIX PellleHni
4. cCUCTeMbI POEBOT0 MHTeJJIEKTa

Kakyro cMBIC/IOBYIO Harpy3Ky HECET TEPMUH «0CO0b» B TEHETUUECKUX aJrOPUTMaXx

1. 3T0 OonTHMMasIEHOE 3HaueHue LiefieBor HyHKIMK

2. 3TO 3HaueHHs apryMeHTa Lie/ieBOM QyHKLN

3. 3TO COBOKYIHOCTb MIapaMeTPOB OJJHOTO M3 BaPUAHTOB pelllaeMOi 3a/jaunt
4. 3T0 COBOKYITHOCTb MPHEMJIEMbIX BADUAHTOB pelllaeMoi 3a/jauu

Kaxkoii onepatop peaykiuu (0T60pa) B TEHETHUECKUX aITOPUTMaX 00ecreuruBaeT
HauOOJBITYI0 CKOPOCTh CXOIMMOCTH a/rOPUTMA:

1. oneparop TypHUpa

2. oriepaTop 37MTHOro oTbopa
3. oreparop pyJIeTKu

4. orieparop UHBePCUU

OyHKIUS TIOTepb MPY 00yUYeHHH WCKYCCTBeHHO# HelipoHHo cet (MHC) aTo:
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ITK-93

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

1. dyHKUMOHAIBHAS 3aBUCHMOCTD, OTPa)Karolljasi 3aTpaThl BpeMeHH Ha 00yueHHe
cetu

2. (yHKUMOHAIbHAs 3aBUCHMOCTb, OTIpeJesistolias pasinuie MexXy JKejlaeMbIM U
TeKYLL[UM BBIXOJIOM CeTH

3. dyHKIMOHA/bHAS 3aBUCUMOCTb, OTpa)karolliasi KOJIMUeCTBO BBIUMC/IUTE/NbHbBIX
orepariii, TpOU3Be/IeHHBIX B rpoLiecce 00yyeHus CeTH

4. $hyHKLMS, OTpaXkarollasi 3aBUCUMOCTb MEXX/y KOJIMUeCTBOM HeliDOHOB B CeTU U
JOCTUTHYTOM TOYHOCTBIO O0yUeHHOM! CeTH.

Kakue cTaHgapTHbIe MpeoOpa30BaHUs BBITO/HSIOTCS B O[HOM CBEPTOUHOM CJIOEe
CBEPTOUYHOU HEHPOHHOH CeTH. (8bI6pAMb HYyHCHOE)

. OTieparys CBePTKH C SIpOM pa3MepHOCTH (nxn)

. HeJTMHelHOe QyHKLMOHaMbHOe Tipeobpa3oBaHue (aKTUBaLVs)

. oTiepaLyst BEIUMC/eHUs1 00paTHOM MaTpULbl KO3Q(ULIMEHTOB siipa CBePTKU
. omiepariyst o/iBbIoopKU (pooling)

. BBIUMC/IeHUe 3HaueHus1 GyHKLUY [10Tepb

U WN -

OOyueHre HEPOHHOM CeTH MeTOJOM 00pPaTHOTO PacIpOCTPaHeHUs OIIUOKU
3aK/II0uaeTcs B

1. BeIOOpE ONTHIMAaTBHOTO KOIMYeCTBa HEHPOHOB

2. ONTUMU3ALUH CTPYKTYPbI Me)KHEHPOHHBIX CBsA3el

3. HacTpoliKe 3HaUeHUH K03((ULMEHTOB MeXXHEHPOHHBIX CBf3ei
4. HaCTpO¥iKe MapaMeTpOB aKTHBAL[MOHHBIX (DYHKLIUN

YcTaHOBUTE COOTBETCTBHE MEXK/y CTPYKTYPOI HEHMPOHHOMN CeTH U CriocoboM ee
o0yueHwUs:

1. CBepTouHast HelipOHHAsI CETh

2. MHOTOC/IOMHBIN TTePCeNTPOH

3. CeTb afanTUBHOU pe3oHaHCHOM Teopuu (APT)
4. KorHUTpoH

A. ObByueHue «C yunuTenemM»

b. OGyuenue «be3 yuurersi»
CBOHCTBO «T1epeo0OyueHHOCTH» UCKYCCTBEHHOW HEHPOHHOU CeTH 03HayaeT, uTo

1. HelipoHHast CeTh TPAaBUILHO Pacio3HaeT MpUMephl U3 o0yyJatolriell BEIOOPKU U
TIOXO0YKUE MPUMEPBI U3 KOHTPOILHON BEIOOPKU

2. HelipOHHas CeTb MPABU/ILHO PAaCO3HAeT NMPUMepkI 3 00yuarolrieli BLIOOPKH, HO
He pacrio3HaeT MOX0XKKe MPUMePhI U3 KOHTPOJIbHOM BEIOOPKU

3. HelipOHHas! CeTh HETPaBWIBLHO PacIio3HaeT MPUMephI Kak U3 00ydarorei
BLIOOPKH, TaK U TIOXOXKHE TIPUMephl 13 KOHTPOJIBHOU BEIOODKH

4. HepOHHAs CeTh CJIUIIKOM ZI0/T0 00ydanach

1. Inst kKakoro criocoba oOyueHUs: HEPOHHBIX CeTel CBOMCTBeHHa MpobiemMa
Ha/TMUMsI «MEePTBBIX» HEHPOHOB
1. psiMOe KOHTpOJIpyeMoe o0yueHue
2. o0yueHue C MOJKper/ieHueM
3. obyuenue 6e3 yunTesns
4. cToxacThueckoe o0yueHue

1. Marpurja HeTouHOCTel, popmHpyemasi o pe3ysibTaTaM 00ydyeHus1 HEHPOHHOMN
CeTU OTpakaeT
1. TONBKO KO/IMUEeCTBO JIOXKHO-TIOJIOKUTE/IbHBIX OTBETOB CEeTH
2. TOJIBKO KOJIMYECTBO JIOKHO-OTpULIaTe/IbHbIX OTBETOB CeTH
3. KO/IMUEeCTBO KaK JIOKHO-TI0JIOKHUTE/TBHBIX TaK U KOJIMYECTBO JIOKHO-
OTpULaTe/IbHBIX OTBETOB CETH
4. KoMueCTBEHHOE pacripefie/ieHre BCeX OTBETOB CeTH: UCTHHHBIX U JIOKHBIX

Bonpocbl omKpbimozo muna:
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Ne 2

Ne 3
Neo 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9
Ne 10

Ne 1

Ne 2

Ne 3

No 4

MHoroc/10iiHast TOJTHOCBSI3Hasl HeMPOHHAs CeThb NPSIMOTO PaCIpOCTPaHeHHs COCTOUT U3
MHOYKeCTBa CEHCOPHBIX 371eMeHTOB (BXOZHBIX Y3JI0B), OHOTO WIN HECKOJIBKUX
BBIUMC/IATE/IbHBIX HEHPOHOB M OFHOTO BBIXOAHOTO CJI0SI HEHPOHOB.

(ecmasbme nponyujeHHble €108a)

ITpu 06yueHnu MeTo[0M 0OpPAaTHOTO PAacTPOCTPaHeHHs OIIMOKY B HEHPOHHYHO CeTb

TIO/Iat0T TIPUMePHI U3 Y HaCTpauBaloT ee

IMepeuniciiire 6a30BbIe OJIOKK CBEPTOUHOTO CJIOS HEMPOHHOM CeTH

CdopmynupyiiTe KpaTKue Orpefie/ieH|s] «CUTbHOTO» U «CJ1aboro» UCKyCCTBEHHOTO

HHTeJIeKTa

B ueMm 3ak/TrouaeTCst IPUHLMIT CaMoopraHu3anuy (06yueHus 6e3 yunresist) HeHpOHHON

CeTH Ha OCHOBE KOHKYPEeHLIH

Kapra npr3HakoB B CBePTOYHOM HEMPOHHOM ceTH UMeeT pasMepHOCTh 10x10. Hap Heit

BBLITTOJTHSIETCST OTlepaLiysi CBePTKU C siipoM 3x3 (C eJMHAYHBIM I1arom 6e3 fobaBneHus

(VKTUBHBIX MUKCeel), a 3aTeM oreparus maxpooling c okHom 2x2. Kakoe Ko/uecTBO

371eMeHTOB OyZleT Coziep>KaTh pe3y/abTUPYIOLas KapTa MPU3HaKoB.

KakoBbI MpUUMHBI BOHUKHOBEHUSI CETEBOTO «Tapairiyia» Mpy 00yueHHUH TiepCcernTpoHa
1. Kakyto nHpOopMaLiio COlep>KUT MaTpHLja HeTOUHOCTel, popMupyemas B

rporiecce TeCTUPOBaHUsI 00yueHHOW HePOHHOU ceTr

CdopmynupytiTe 0CHOBHBIE HEIOCTAaTKX NPOAYKIIMOHHOM MO/IeNId 3HaHUM

IMaiiTe KpaTKy10 XapakKTepUCTUKY MexaHu3My caMoBHMManus (Self-Attention),
WCTIO/Ib3yEMOMY B 33/jadax 006pabOTKH eCTeCTBEHHOTO S3bIKa.

Bonpocbl 3akpblmozo muna:
/11 KaKuX CUCTeM C 3/IeMEeHTaMH UCKYCCTBEHHOT'O MHTEJIJIEKTa OCHOBHBIM
TIPEMMYIL[ECTBOM SIBIISIETCS TIPUOOpeTeHHe 3HAaHUH B TIporiecce 00ydyeHus Ha MpUMepax

1. 9KCIepTHBIE CUCTEMBI
2. WCKyCCTBeHHble HeHPOHHbIE CeTH
3. cuCcTeMbl MHOTOKPUTEPUAILHOTO paH)KMPOBaHUSI ajlbTePHATUBHBIX PelleHri

4. CcUCTeMbI POEBOIr0 MHTEJ/IJIEKTa
I'eHeTHUeCKHe AJITOPUTMBI ITpeIHa3HAY€HBbI /11 pellieHud 3aJa4

1. Haxo)K7eHMs ONTMMa/bHBIX 3HaUeHUH (PyHKIIMOHa/Ia KauecTBa
2. HaXOX/eHWs KBa3MONTUMa/bHbIX 3HaUeHUN (PyHKLIMOHasIa KaueCcTBa
3. TPOrHO3MpPOBaHUS TEXHUUYECKOTO Pa3BUTHS

4. MopenMpoBaHus MPOLIeCCOB BOIOLMH KUBBIX OPraHU3MOB
1. Kako#l CMBIC/T BK/Ia/IbIBAETCSI B TIOHATHE «IIPECTAB/ISIEMOCTh», IPUMEHSEMOe K
HUCKyCCTBeHHOU HetipoHHoM cetu (MHC)

1. HWHC cniocobHa BOCTIPOM3BECTH Ha BBIXOZe BU3ya/lbHbBIN 00pa3 ouypoBaHHOTO
rprMepa

2. VHC criocobHa npeJCcTaBUTh OTBET B MOHATHOM hopme
3. MHC cniocobHa Bocripou3BecT (PyHKIIMIO, OTNpe/eIeHHY 0 00yuaroiieii BeIOOPKOM

4. UVHC criocobHa K 00y4YeHHI0 METOIOM CaMOOPT-aHH3al[u1
C Kakoii 11e/1bl0 BBITIOJ/IHSIETCS OTlepal|ysi CBEPTKHU C SAPOM (NXN) B CBEPTOYHBIX
HelPOHHBIX CeTIX

1. pns npeobGpa3oBaHus AByMepPHbIX N300pa’keHUd B TPeXMepHbIe
2. [J1s BbIJleIeHUs] JIOKa/IbHbIX ITPU3HAKOB B IByMEPHbIX H300paskeHUsIX
3. [71s yBenW4eHUs] KOHTPAcTa U300pakeHust

4. 171 yMeHbLIeHHUs pa3MepHOCTH M300pakeHHsI B N pa3
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Ne 5 Ecimm ommbka obyyaemMoli HEHPOHHOW CETH YMEeHbINAeTCsl Ha 00yJarouX MpUMepax u
BO3pacTaeT Ha TECTOBBIX TIPUMEpax, TO FTOBOPST, UTO

1. cetb oOyueHa
2. ceThb mepeo0yuyeHa
3. cetb HeoOyuaema

4. ceTb napajan3oBaHa

Ne 6 Ec/m obyuatornasi BEIOOpKa COJep>KUT TOBKO 00pasLibl, I0jaBaeMble Ha BXO[
HePOHHOM CeTH, a ee )KelaeMble BBIXO/[bI OTCYTCTBYIOT, TO BBIOOPKA MpejHa3HaueHa
JU1s1 00yUeHHs TI0 METOY

1. oOyueHus C yuuTenem
2. obyuenus 6e3 yunress
3. 00yueHus C MOJKperieHneM

4. CTOXacTHUeCKOro 00yueHust
Ne 7 YcTaHOBUTE COOTBETCTBHE MEXXY Orepalyeii B CBePTOUHOM C/10e HeliPOHHOU CeTH U ee
00603HaueHUEM:

1. cBepTKa KapThl IPU3HAKOB CBEPTOYHBIM SPOM

2.  yMeHbllleHHe pa3MepPHOCTH KapThl MPU3HAKOB

3. HeqMHeNHOe NMpeoOpa3oBaHUe MaCCUBA KapThl IPU3HAKOB
A. Relu
b. Maxpoolling

B. Conv2D

Ne 8 Kakoe siBfieHve Ha3bIBaeTCs «rapajviyomM» HEMPOHHOU CeTH
1. OTCyTCTBUe BBIXO[HOTO CHTHAJIA TIPY HAJTMUMH BXOZHOTO CUTHAA
2. HapylleHue MpaBuil GOPMUPOBaHUS CTPYKTYPbl MEXXHEMPOHHBIX CBsI3eit

3. 3HaueHHe OLIMOKU O6yI—IEHI/IH CeTHU 1epecTaeT U3MEeHAThCA B IIpoLecce ee
TPEHHWPOBKH, OCTaBasCh BBIIIE AOITYyCTUMOI'O 3HAUEHUSA

4. HeyCTOWYMBBIM BBIXOJHOM CUTHAJ CeTH

Ne 9 CkopocTh 00ydeHHst HePOHHOU CeTH B aJiITOPUTMe 00paTHOrO pacrpoCTpaHeHUs
OIMOKH 3TO

1. WHJEKC NPOU3BOAWTENLHOCTH BBIUMC/IUTEBHBIX CPE/ICTB, PeaM3yIOIUX MPOLiece
o0yueHust

2. ko3ddulieHT B popMysie pacueTa NprpallleHysl BeCOB MeXXHeMPOHHBIX CBsi3eit
3. Bpewms, 3aTpaueHHOE Ha OJWH LUK/ (3110Xy) 00yUeHus CeTH

4. Bpems 3aTpaueHHOe Ha 00ydyeHHe Ha OJJHOM 00ydaroIeM rpumMepe

Ne 10 C Kako¥ 11eJIbI0 BBITIOJTHAETCS Orepanus CyoauckpeTu3saiuu (pooling) B CBePTOUHBIX
HeWPOHHBIX CETAX

1. [nd y#aneHUs IIyMOBOM COCTaBJIsiIfOIel Ha KapTe TIPHU3HAKOB

2. [/ yCuIeHUsl KOHTpacTa KapThl IPU3HAKOB
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3. 714 CcOKpallleHus pa3Mepa KapThl [IPHU3HAKOB

4. 17 BblflesleHs TPa/IMeHTOB Tepera/ia IpPKOCTH Ha KapTe MPU3HaKOB
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