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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
roz Habopa rpymmsr: 2025

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

3aBenyromuii Kadenpoii CripuieB A.H., 1.BoeH.H., CHC

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

N9 CUCTEM YITPAB/IEHUSA 1 KOMIIBFOTEPHBIX TEXHOJIOT' I

3aBepytomuii kKadenpoii CeiprieB A.H., 1.BoeH.H., CHC




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:

[TK-1.4 — CrnocobeH pa3pabarbiBaTh amnmapaTHble W MPOTrpPaMMHBIE CpeJCTBA aBTOMaTH3aluu 00paboTKu
vH(OpMaLMU U yTIpaB/leHus! B TEXHUYeCKUX CUCTeMax
IMK-93 — CrocobeH reHepyupoBaTb HOBble HAeH [/ pelieHHs 3afad  LUGPOBOM 3KOHOMMKH,

abcTparvpoBaTbCsi OT CTaHJAPTHBIX MOJeNel, TepecTpavBaTh C/IOKMBILHECS CIOCOObI pelleHus 3afad,
BBIZIBUTATh a/IbTePHAaTUBHbIE BAPUAHTHI [IeMCTBUH C LIe/IbI0 BEIPAOOTKY HOBBIX ONTHMAJIBHBIX aTOPUTMOB

®OpMHUPOBaHUIO KOMITETEHIIUN CJTY>KUT OCTYKEHHE CIIeYIOIIUX Pe3y/ibTaToB 00pa3oBaHus:
IK-1.4
3HAHUA:
TeXHOJIOTUM MCKYCCTBEHHOTO UHTEJIIEKTa;
YMEHUs1:
BbIOMPATh U MIPUMEHAThH TeXHOIOTHU UCKYCCTBEHHOTO UHTEJIIEKTA [I/isl PEIIeHHs TI0CTaB/IeHHOW 3a/jauM;
HABbIKU:
paboThI aITOPUTMaMH MAIITMHHOTO 00yUYeHUsl.
IIK-93
3HAHUA:
TeXHOJIOTUM WMCKYCCTBEHHOTO HWHTEJIJIeKTa, TPOTPAMMHBIX CPeACTB peanu3alyyd HWHTe/UIeKTyaTbHbIX
cUCTeM;;
YMeHUs:
TIPUMEHSITh TEXHOJIOTUM UCKYCCTBEHHBIX HEMPOHHBIX CeTeld, CUCTeM C TeHeTUUeCKUMU arOpUTMaMu;;
HaBbIKU:
TIPOTrPaMMHOM peasiu3al[iy alrOPUTMOB MAIlIMHHOTO 00yUYeHHsl..



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

¢ TIK-1.4 — CniocobeH pa3pabaTbIBaTh arrapaTHbIe ¥ IPOrpaMMHbBIE CPeZICTBAa aBTOMATH3aLuK 00paboTKH
MH(OpMAaLMK U YIIpaB/lIeHUs] B TEXHUUECKHX CUCTeMax

¢ [TK-93 — Cniocob6eH reHepHpOBaTh HOBBIE WJIEH [/ PEIlleHNs 3a/iau [TU(POBOH SKOHOMUKH,
abCcTparupoBaTbCsi OT CTaHJAPTHBIX MOZeNel, TiepeCcTpanBaTh CI0KUBIINECS CIOCOOBI pelieHus 3a/1ay,
BBI/IBUTaTh a/IbTepPHATUBHbBIE BADUAHTHI A€HCTBHUH C 11e/Ibl0 BEIPAOOTKM HOBBIX ONMTUMAJIbHBIX
arOpUTMOB



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

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL|

KYPC
CEMECTP
BCEI'O
BCET'O
Jlekuuu
IlpakTHyeckue
3dHATHUA

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

IIK-1.4
TIK-93

Pa3pen 1. OCHOBHBIE NOHATHA UCKYCCTBEHHOro uHTe/nekra (MHU). 1.1.
VIHTen/eKTyabHble CUCTeMbl — CUCTeMbl OCHOBaHHbIe Ha 3HaHHsX. CBOMCTBA
3HAHWH, yrpaB/ieHye 3HaHUAMH. MeTo/bl pe/iCTaB/IeHUst 3HaHNH B 6a3ax JaHHBIX
MH(OPMALIMOHHBIX CUCTEM; METO/bI MEDKeHepUH 3HaHMii. 1.2. VIHTenneKTyanbHast
3a/laua U ee CBA3b C OHATHEM anroputma. PopMasbHas MoJeslb aliropuT™Ma B BUuze
3 6 maiuHbl Thiopunra. 1.3. Vicropust passutus MM Kak Hay4qHOro HarpaBiieHusl. 18 6 6 0
Pannue nccnegosanus B 50-60-e rogpl. Jlornueckoe 1 HeiipokubepHeTHUeCKoe
Harpas/ieHusl. YCriexy 3KCrepTHeIX cucTeM B 70-e rozpl. Jloruyeckoro
nporpamMmupoBanue U s3Ik PROLOG. Ilporpamma cosganus 9BM 5-ro nokoneHusl.
Crpareruyeckast kKommnbloTepHasi uHunuaryusa CIIIA. UccnenoBanus no MV B CCCP
u Poccun. CoBpeMeHHble TeH/eHIUU pa3BUTHs Teopunt UN.

12

25 25

Paspen 2. Peulenue HHTe/VIEKTya/IbHbIX 3a/jau B HefipoceTeBoM Ga3uce. 2.1.
Buronornveckuii ¥ NCKyCCTBeHHBIHM HeipoH. [10HsATHe NCKyCCTBeHHOI HeipOHHON
cetu (MHC). Knaccudukaums MHC no tvnam cesizeit Mexxy HelipoHamu. 2.2.
Tunosble 3a/auu peraemple THC. O61acTi PUMeHeH s HCKYCCTBEHHBIX
HeHpoHHBIX ceTeld. Criocobbr 06yuenuss MTHC - koHTposrpyeMoe obyueHne 1
camoopranu3auyst. 2.3. IlepcenTpoHsl. ITpo6ema MiHeiHOI pa3genimMoCcTH Ha
TprMepe OJIHOC/IOIHOro nepcenTpoHa. [peAcTaBisieMoCTb U 06y4aeMoCThb
riepcenTpoHa. AJropuT™ o6yueHusi OAHOCIOMHOro repcentpoHa. 2.4. O6yuenue
VHC npsMoro pacrpocTpaHeHHst MeTOZ0M 06paTHOTO pacrpoCTPaHeH!s! OLIMOKH.
3 6 JlocToMHCTBA U HeflocTaTKu MeTozia. EMKocTh cetu. 2.5. HelipoHHble ceTn 74 38 16 2
a/lanTUBHON pe3oHaHCHOH Teopuu (APT). [loctouHCTBa U HeJlocTaTKu cete APT.
2.6. CamoopraHu3yoLLecs HeHpOHHbIE CeTH. AJITOPUTMbI CAMOOPraHU3aL{|H.
CamoopraHusytomyecs: KapTsl KoxoneHa. IIprMeHeHne caMOOPraHN3YOMXCS
HePOHHBIX CeTell B MHTe/IIeKTya IbHbIX MH(OPMALJMOHHBIX CHCTeMax. 2.7.
HeiipoceTeBble Mozienn accoljtaTupHoOM namsaTu. Cetu Xondunga 1 XeMMUHra.
Peanusanus fByHanpapaeHHOW acCOLIMaTUBHOW MamsTH. 2.8. CTpyKTypa CBePTOUHON
HetiporHo#i cett (CHC). Oneparjiu cBepTKH U 1ofBbI60pKHU. TeH30pHOe
nipeficTaBeHye JaHHbIX. OcobenHocTH 06ydenns CHC. Obyuenne MTHC Ha
TEeKCTOBbIX JJaHHbIX. CoCTaB/IeHHe C/I0Bapsl, TOKeHU3aL{usl, Npe/icCTaB/IeHHe TOKEeHOB B
BEKTOPHOI1 opme.

36

40 40

Paspen 3. JBo/IIOIIOHHBIE MeTObI HCKYCCTBEHHOT0 HHTe//IeKTa. 3.1.
Knaccrdukariyst 3BoOLMOHHBIX MeTof0B. ['eHeTHueckue anroputmel (FA),
3 6 TMocranoBka 3azaun. CumBoseHast Mogiesb ['A. OCHOBHbIe COCTaB/ISIOLMe TPOCTOrO 52 24 12 12
T'A (ot6op, ckpelyBaHue, MyTaisi). Crposiyue 6710ku. Teopema cxem. 3.2.
[pumMeHeHre reHeTHYeCKUX anropuT™MoB (I'A) zist 06yueH st NCKYCCTBEHHBIX
HeHPOHHBIX CeTel.

28

35 35

Bcero 3a 6 cemecTp 144 68 34 34

76

100 100

Bcero no gucuuninHe 144 68 34 34

76

100 100

3.2. AyATOPHBII NPAaKTUKYM

No Homep n HaumeHOBaHHe

TeMa NPaKTHYECKOT0 3aHATHS
n/n pa3fena JUCHMILUTUHbBI

O0BemMm,

ayf.
Jacos

Peanu3ariys anroputMa 00yueHHst MHOTOC/IOHHOM

WHTeJI/IeKTya/IbHBIX 3a/jau B PacmpoCTpaHeHUEM OITUOKH

1 |Pa3gen 2. PeleHue HEeMPOHHOU ceT (TIepCenTpoHa) CrocoboM 06paTHOro

12

HeMpOHHOM CeTH aflalTUBHOTO pe30HaHca

HelipoceTeBoM Gasuce. Peanu3anus nporie[ypbl 00y4eHUs] CaMOOPTaHU3YIOILENCsT

10

Pazpen 3. DBoMOLMOHHBIE
3 |MeToAbl UCKYCCTBEHHOTO

OITUMM3AIIHU LIe/IeBOM HKIJUU
HWHTeJ/IJIeKTaA. 1 1 be 1

HpOFpaMMHaﬂ peanr3alnuda reHeTUUeCKoro ajiropurMa

12

Bcero 3a 6 cemecTp

34

3.3. CamocTosnTenbpHas padora crygenta (CPC)

6

No Homep 1 HaumeHOBaHUe Oobem,
Copep)xaHue yueOHOro 3aaHus
n/n pasjesa JUCLUIIAHBI 4acos
Pa3gen 1. OcHOBHBIE TOHATHSA W3yueHue npeyCMOTPEHHBIX IPOrPaMMOM
1  |MCKYCCTBEHHOIO MHTeJ/IeKTa [IUIaKTUYeCKUX eJUHUL] TT0 KOHCIIEKTaM JIeKLUH U 12
(1Un). peKoMeHIyeMOM JiuTepaType
2  |Pasgen 2. Pewienue W3yueHue npeyCMOTPEHHBIX IPOrPaMMOM 12
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WHTe/IeKTyasbHbIX 3a/1a4 B
HelipoceTeBoM Daswuce.

IUJAKTAYeCKUX eIMHUL] TI0 KOHCIIEeKTaM JIeKLIUHA 1
peKoMeH/1yeMO UuTepaType

BrInosiHeHUe U IMMOATOTOBKA K 3adlllUTe ITPaKTH4YeCKHUX

3 v 24
3a/laHuM
W3yueHue ripeyCMOTPEHHBIX POrPaMMOM
4 |Pa3gmen 3. DBO/MOLIMOHHEIE MUAAKTUUECKUX eIMHMI] IT0 KOHCTIEKTaM JIeKI[|i 1 8
MeTO/bl UCKYCCTBEHHOI'0 pPeKOMeH/IyeMOU UTepaType
5 WHTEJVIEKTA. BI:IHO]II;IEHI/IE U TIOJI'0TOBKA K 3alliiTe IMPpaKTUueCKUX 20
3a/laHuk
Bcero 3a 6 cemectp 76
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJE/IM 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

Ycii0BHBIe 0003HAYCHUSA:

e [IP — aparHOCTHUeCKasi paboTa;
e Ortu. no 13 — oTyeT No NpakTUUeCKOMY 3a/laHHIO;

e Tect — TecT.

Tekyluid KOHTPO/Ib YCIIeBaeMOCTH CTYJEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE NHTEPBAJIbI B
cnenyronux dhopMax:

JIMarHoCTUYeCKasi pabora;

OTYeT I10 MMPAKTUYeCKOMY 3a[aHHIO;

TecCT.

IIpomMeskyTouHasi arTecTanus IIPOBOAXUTCS B popMax:

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 — O6pa3oBarenbHas Tuiatgopma «HOpaitT». [1y1 By30B U 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:
IMK-1.4 CriocobeHn pa3spabarbiBaTh alrapaTHele W IIpPOrpaMMHbIE CpeCTBa aBTOMATH3al[iud 00pabOoTKu
vHGbOpPMAaLIUY U YTIPaB/IeHUs] B TEXHUUeCKUX CUCTeMaX;
[TK-93 CriocobeH reHeprupOBaTh HOBBIE UIeU ZJIs PellleHust 3a7iau U(GPOBOM SKOHOMUKH, aOCTParupoBaThCst 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).
b. f1. CoBetos, B. B. Ilexanoeckuii, B. 1.
Vi3yueHHe Npe/yCMOTPEHHBIX UepToBckoii. . [IpecTaBieHue 3HaHUH B
M nH(pOpMalMOHHBIX cucTeMax: M.: Akagemus, 2011
MPOTPaMMOH AHAAKTUYCCKHX e/IMHMHL] (Tnabbr 1-2) 12
T10 KOHCIIeKTaM JIeKLIUH U -
o C. I Tonmaués. . OCHOBBI UCKYCCTBEHHOI'O
PEKOMEHAYEMOM UTepaType uHTenekta: CII6.BITY "BOEHMEX" nm. 1. ®.
YctrHoBa, 2017 (I'maBa 1)
Wroro o pasgeny 1 12
Paspen 2. PemieHne HHTe/VIEKTya/IbHBIX 33/]a4 B HelpoceTeBoM Oa3mce.
C. T Tonmaués. . CUCTeMBI UCKYCCTBEHHOI'O
uHTesiekra. HefipocereBwie mogem: CIT6.BI'TY
"BOEHMEX" um. [I. ®. YcruHosa, 2011 (I'aBsr1 4-
6)
W3yueHue npesyCMOTPEHHBIX A. H. T'yuuH. . SI3bIKOBbIe CpeJicTBa pa3paboTKu
TMPOrpamMMOi AU/AKTHYECKUX eUHHL] VHTEe/IeKTyabHbIX cucteM: CI16.BTTY 12

10 KOHCIIEKTaM JIEKLWI 1
peKOMeHAyeMOoM ThTepaType

"BOEHMEX" um. []. ®@. YctuHoBa, 2013 (I'naBsr 1-
2)

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
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe E
3aHATHA B S [
KOHTAKTHOM = o % § g %
a tdopme T E > = T
£E FE | 35
@) 5 ) o g = S H g ©
& | o Haumenosanue pa3/je/ios u h £ =l & = 0
E = JUAAKTHYECKHX eIHHHUI] &) o = § E E : S g E B
3 RIE | 5§ EE 8§ 2 S T
4 EEE|3¢ SE
/m é E8 0~ = o < %
2 - |2 T
= M| X =
= = o
Pa3pen 1. OcHOBHBIE NOHATHS
3 6 |MCKYCCTBeHHOrO UHTe//IEKTa 18 6 6 0 12 25 | 25 Tect
mn).
Pazpen 2. Pemrenue O;lzlee(:TT’r[o
3 6 |uHTe/NIeKTya/lbHBIX 3ajau B 74 | 38 | 16 22 36 | 40 | 40 DAKTHYECKOM
HelipoceTeBoM 0a3muce. P y
3a/JaHUIO0
Pa3pen 3. IBo/TIOIIOHHbIE O;EleeCTT’no
3 6 |MeTOABI HCKYCCTBEHHOI'0 52 | 24 | 12 12 28 35 | 35
MHTe/LIeKTa TPaKTHUUeCKOMY
) 3a/laHUIO
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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Onenounblie MaTrepuasl no jucyumiudie OCHOBBI MCKYCCTBEHHOT'O MTHTEJIVIEKTA

ITIK-1.4 - CnocoGeH paspabambieams annapamuble U npo2pamMMHble Cpedcmea agmomamusayuu
o6pabomku uHgopmayuu u ynpaeneHus 8 mexHUYeCKUX CUCMeMax

Ne 1l

Ne 2

Ne 3

No 4

Ne 5

Ne 6

ITpounTaiiTe TEKCT U 3aMUIINTE Pa3BEPHYThIM 000CHOBAHHKLIN OTBET
[aiite onpesienienyie GpyHKIMY 110TEPb, UCIIO/Ib3YEMON B MallIMHHOM 00y4YeHHH C yuruTeseM
[TpouuTaiiTe TEKCT U 3alUILIKTe Pa3BePHYTHI 000CHOBaHHBIN OTBET

B uem 3ak/TrouaeTcsi MPUHLIMIT CAMOOPraHu3aluu (00yueHus 6e3 yuuTesisi) HEHPOHHOM CETH Ha OCHOBE
KOHKYDEeHIUH

[TpounTaiiTe TEKCT U 3alWILKTe Pa3BePHYThI 000CHOBaHHBIN OTBET
B ueM cocTouT OT/IMure Mexly 00y4eHHeM «C yUuTesieM» U 00yueHHeM «C TIOZIKperieHHeM»
IIpounTaiiTe TEKCT ¥ yCTAaHOBUTE COOTBETCTBUE

JI71st OL|eHKY KauecTBa MOJIe/U B 33/la4aX MAIMHHOTO 00yueHu s NCTIO/b3YIOTCS Pa3/InyHble MEeTPUKH.
CooTHecuTe Ha3BaHHe METPUKHU C ee QOPMYJION pacuera, eciu:

TP — K0/1-BO UCTHHHO TIOJIOKUTETBHBIX Pe3y/IbTaToB KilacCu(UKaum
TN - K0/-BO UCTMHHO OTpHLaTebHbIX pPe3yabTaToB KiacCupHUKaii
FP — k071-BO JI0’KHO TIOIO’KUTE/TEHBIX Pe3y/IbTaToB KlacCu(UKaIiu

FN — k071-B0 JIO)KHO OTpHUL[aTebHbIX Pe3y/IbTaToB KaaccubuKalim

Ha3Banue MeTpuku dopMyna pacyeTa METPUKHU

1 Precision A (TP+TN)/(TP+TN+FP+FN)
2 Recall b TP/(TP+FN)

3 Accuracy B TP/(TP+FP)

IIpouuTaiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBHE

B opHOM cyioe cBepTOYHOW HEHPOHHOM CeTH peau3yIOTCs TPY CTaHAapTHBIX orneparud. CooTHecuTe
cofiep)KaHye orepalii B CBePTOYHOM CJi0e HePOHHOM CeTH C ee MPUHSITLIM 0003HaueHreM:

Copeprkanue orepanyu O6o3HaueHne
1 CBepTKa KapThbl [IPU3HAKOB CBEPTOYHBIM SPOM A Relu

2 yMeHbllIeHVe pa3MepHOCTH KapThl IPU3HAKOB b MaxPooling
3 He/TUHeliHoe Mpeobpa3oBaHye MacCHBa KapThl pu3HakoB B Conv2D

[IpouuTaiiTe TEKCT M YCTAHOBUTE TOC/Ie/I0BATEIbHOCTD
3anuIImTe COOTBETCTBYIOIIYIO MOC/IE[0BAaTe/IbHOCTL OYKB C/IeBa HAMpaBo.

PacrionoxuTe cie/iyolifie 3Tarbl MpeoOpa30BaHus TEKCTA B MOPSAAKe UX peannu3auid B MOZeIH
reHepaTUBHOTO TpaHcdhopMepa:

A) ChopmupoBaTh UHC/IOBBIE BEKTOPA (3MOEIUHTH) TOKEHOB
B) [TpeoGpa3oBath UCXOHbIE IaHHBIE (TEKCTOBYIO MOC/IeJ0BATEIbHOCTh) B HAOOD TOKEHOB

B) Co3zaTh KOHTEKCTYa/TU3UPOBAaHHbIE IMOE/ITUHTH C TIOMOILBIO TMHEHHBIX KOMOMHAIMH UCXOHBIX
sMbenguHroB (MeXaHK3M BHUMaHs1) TOKEHOB

I') [TpuMeHUTH MO3ULIMOHHOE KOJMPOBaHUe K sMbeiuHraM
1) Hopmanu3oBatb 3MOeAUHTH

E) Bbuauc/uTh BepoSTHOCTH BbIOOpA KaXk/J0r0 TOKeHa C/I0Bapsi B KaueCTBe MPOJ0/DKeHNS TeKCTOBOM
TM0CJIe/J0BaTeIbHOCTH
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Ne 7

Ne 9

ITpounTaiiTe TEKCT ¥ YCTAaHOBUTE I10C/I€[,0BaTeIbHOCTh

AnropuTt™ 00yueHUs MOZienli HeHPOHHOMW CeTH C TIOMOIIIBIO TIPOLe[yPbl 00PaTHOTO PaCcTpOCTPaHEeHHs
OILIMOKY BLITIO/THSIETCS LIMK/IMYeCKU M Ha KaXK/IOM [UKJIe TIPelyCMaTpPUBaeT Pean3aliii0 HHCTPYKLH.
Pacrnonokyte 3TH UHCTPYKLUU B TIOPSiIKE WX BBITIOTHEHUS.

A) BIUMC/IUTD 3HaUEHUS OIUOOK 1 BCEX HEMPOHORB BBIXOJJHOTO CJIOSI CETH.

B) IMTocneoBaTe/lbHO BEIYUC/IUTE 3HAUEHHST OLTMOOK [I/1s1 BCEX Y3/I0B CKPBITBIX CJIOEB U BXOZHOTO CJI0SI
HelipOHHOM CeTH.

B) ITogatk Ha BXO/[bI CETH OUEpeIHOM 3TaJIOHHBINA 00pas3el] U3 o0yyatolrell BBIOOPKY M PaCCUUTaTh
3HaueHMs Ha BBIXOJle BCeX Y3/I0B HEMPOHHOM CeTH.

I') CkoppeKTHpoBaTh BCe BeCOBbIe KOI(DPUITMEHTHI.

1) Beruvcnute npupaltieHys BeCOBBIX KO3((UIIMEeHTOB [J1s1 BCeX y3/10B HePOHHOM CeTH.

ITpouwnTaiiTe TEKCT, BEIOEpPHUTE MPABU/IBHBINA OTBET M 3alMIIINTE apryMEeHThI, 000 CHOBBIBAOII[HE BLIOOD
oTBeTa

YkakuTe 3HaUeHHe TepMUHA «pa3MedeHHbIe 00yyJaroliye JaHHbIe»

1. B oOyuaromeii BHIDOPKe KaXK/[blil K/IaCC COZIEP>KUT OMHAKOBOE KOJTMYeCTBO MPUMEPOB
2. Ka[pIi Kjaacc B obyyarorieii BHIOOPKe COIEP>KUT 3a/IaHHOE KOJTUUECTBO IPUMEPOB

3.  KakZomy rpuMepy B oOyuaroiijeil BLIDOpKe TPUCBOeHa MeTKa KJlacca

4.  KaxkzoMy rnpumepy B o0yuarorieii BEIOOpKe MOCTaBIeHa B COOTBETCTBHE Pa3MepHOCTb BeKTOpa
TIPU3HAKOB

ITpounTaiiTe TEKCT, BEIOEPHUTE MPABU/BHBINA OTBET M 3alMIINTE apryMeHThbI, 000 CHOBBIBAOII[He BEIOOD
oTBeTa

OOBsicHUTe cofiepKaTe/TbHOe 3HaueHre rapaMmeTpa «CKopocTh 00ydeHusi» (learning rate) Mogenu B
aJIrOpUTMe 0OpPaTHOTO PACIIPOCTPAHEHUS OIIMOKU:

1. HWHEKC TIPONU3BOAUTE/IbHOCTU BBIYUC/INTE/IbHBIX CPEACTB, ped/IM3YIoIIUX IpoLecc O6y‘—IEHI/IH

2. ko3(pdurerT B hopmysie pacueTa MpHUpaIieHusi BeCOBBIX KO3 PUIIMEeHTOB Me>KHEHPOHHBIX
CBsI3ed

3. BpeMs, 3aTpayeHHOe Ha OWH LUK (3110Xy) 00yUueHus: MOJieJu

4. BpeMs, 3aTpa4yeHHOe Ha o6yquHe MoOge/Id Ha OJHOM o6yqammeM npuMepe

Ne 10 TTpouuTaiiTe TEKCT, BBIOEPUTE MTPABUILHBIN OTBET U 3aMUIIIKMTE apryMeHThl, 000CHOBBIBAIOIIHE BBIOOD

OoTBeTa

7151 KOHTPOJIS TIPOLiecca MallMHHOTO 00yJYeHUs BeCh MaCCUB TIPUMEPOB Pa3fiefisiioT Ha 00yYarolyio U
KOHTDOJIBHYTO BEIOOPKH. B miporjecce obyuenust Mozieny 3HaueHUsI QYHKI[UK TIOTEPbh, BEIYUCTSIEMBIE [IIs
o0Oyuaroriieii BLIDOPKU MOTYT YMEHbBINAThCS, HO TIPH 3TOM BO3pacTarTh /il KOHTPOJIBHOU BEIOOPKH.
HazoBuTe TepMUH, KOTOPLIM XapaKTepU3yeTCsl pe3y/ibTaT 00yueHust MoZIe/Id B 3TOM C/Tyuae.

1. Mozenb oOyueHa

2. Mojienib iepeobydeHa
3. Mozienb HeobOyuaeMa
4. MoJiesb TIapa/IM30BaHa

Ne 11 TTpouuTaiiTe TeKCT, BbiOepuTe MpaBUIbHBIE OTBETHI M 3alUIINTE apryMEeHThI, 000CHOBBIBAIOIL{ME BEIOOD

OTBETOB

HazoBuTe 3Tansl 00yueHHs1 UCKYCCTBEHHON HEHPOHHOMW CeTH METO/[0M 00paTHOTO PacTpOCTPaHeHUs
OIIMOKH

1. sTam pacuera GyHKI[MOHAIBLHOTO CUTHAsA (OT BXO/a K BBIXOAY)
2. 9Tan pacueta OUIMOOK BO BHYTPEHHUX C/IOSIX CETH (OT BBIXO/A KO BXOAY)
3. 3Tam pacyeTra KOJMUECTBAa HEHPOHOB B CKPBITHIX CIOSIX
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4. sTan KOppeKTHPOBKHU BeCOBbIX KO3((HIeHTOB MeXXHEHPOHHBIX CBsI3el

5. 9Tan KOppPeKTUPOBKH 00yyarolIIiero npumepa

Ne 12 TpouunTaiiTe TEKCT, BbIOEpHTE MPaBI/IbHBIE OTBETHI M 3alMIINTe apryMeHTbI, 000CHOBBIBAOLIHe BHIOOD

OTBETOB
Kakue yTBepK/IeHUs CTIPABEJTUBHI /Il CTPATeru 00y4eHUss HeMPOHHOM CEeTU THUTA «KOTHUTPOH»:

1. y371b1 € OOMBIIION peakLyel 3aCTaB/sIOT BO30y KAalolIye CUHAIIChl, KOTOPBIMK OHH YTIPABJISIIOT,
yBeJIUUMBaThCSl B MeHbILIeH CTeleHH, UeM TOPMO3sIiLie CUHAIICHI.

2. y37bl C OO/IBIION peakipell 3aCTaBIsIOT BO30y K1atoIiye CUHAIICH], KOTOPBIMK OHM YTIPABJISIIOT,
YBEJIMUMBAThLCS CUbHEe, YUeM TOPMO3SIIe CUHAIIChI.

3. y37bl, UMeIOLMe MajIyI0 PeakLyio, BhI3BIBAIOT O0siee CUIbHOE BO3pacTaHue BO30yKJaroIHX
CHHAIICOB, HO MeHbllIee BO3pacTaHue TOPMO3SIIUX CUHAIICOB.

4.  y371bl, UMEIOIIIYEe MaTyi0 PeaKivio, BI3BIBAIOT MaJioe BO3pacTaHKe BO30Y K/IArOIIUX CHHAMCOB, HO
OoJstbiliee BO3pacTaHUe TOPMO3SIIUX CUHATICOB

Ne 13 TIpouuTaiiTe TEKCT, BEIOEpUTE NPAaBUIbHBIE OTBETHI M 3alUIINTE apPTYMEHThI, 000 CHOBBIBAIOIL[HEe BEIOOD

OTBETOB

Kakwue craHzapTHble peoOpa3oBaHus BHITIOMHSOTCS B OJHOM CBEPTOUYHOM CJIO€ CBEPTOYHOM
HelipOHHOM ceTH.

1. oneparyig CBepTKH C g/JpOM pa3MepHOCTH (NXn)

2. HeJTMHeHHOoe (DYHKIMOHA/IbHOE TIpeobpa3oBaHue (aKTHBALIs)

3. omepauysi BEIUMC/IEHNs] 00paTHON MaTpHLIbl KOG PULIMEHTOB siipa CBEPTKU
4. oneparys oiBbIOOPKH (pooling)

5. BeIUMC/IeHWe 3HaueHUs: (PyHKIUY TIOTepb

ITK-93 - Cnoco6eH zeHepupoeamb Hoeble Udeu 0/151 pelieHusl 3a0ay Yugpoeoti IKOHOMUKU,
abcmpazupoeambcsi oM cMaHOapmMHbIX Mooesell, nepecmpauedains C/04cueUwIUecsi cnocodbl peueHUst
3a0ay, 6bi0gU2AMb d/1bMepHAMUGHbIe APUAHIMbI 0elicmeull ¢ Ye/bl0 8bIpAOOMKU HOBbIX ONMUMA/bHbIX
aszopummos

Ne 1

Ne 2

[pouuTaiiTe TEKCT M YCTAHOBUTE TOC/Ie/I0BATEbHOCTD

YKakuTe Moc/ie0BaTe/IbHOCTD OTepariyii, BLIMOTHIEMbIX HEMPOHHOH CEThIO0 aIalTUBHOTO Pe30HAHCa
(APT) npu knaccudukanmy oopa3on

1. ITonck

2. CpaBHeHue

3. Nuanumanuzauys

4. O6yuenue/TlepeobyueHre
5. PacniosHaBanue

ITpounTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE

B 3azjauax mMarmHHON 06pabOTKY eCcTeCTBEHHOTO SI3bIKA UCTIOMb3YeTCs Psiff PoLielyp, peodpa3yromuyx
TEKCT B UMC/IOBYIO (hopmy. COOTHeCHTe coZiep’KaHre 3TUX MPOLieAyp C UX Ha3BaHUEM.

CopeprkaHue rpoLefypel HasBanne

1 Pa3bueHue TekCTa Ha TEKCTOBBIE eJUHUILILI (C/I0BA) A JleMMUHT

2 [TpuBeeHYe TEKCTOBBIX eJUHUI] (C/10B) K 6a30Boii dhopme B TokeHu3arys
KocunycHoe

3 BexTropu3aiyisi TeKCTOBBIX e[JMHUL]
rogobue

4 BrrunciieHue Mepbl CMBICTIOBOM CXOXKeCTU TeKCTOBBIX r dopmupoBaHue

eauHUL] (CI0B) sMbeITUHIOB
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Ne 3

No 4

Ne 5

ITpounTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE

YcTaHOBUTE COOTBETCTBHE MEX/Y CTPYKTYPOM HeHPOHHOH CeTH M Ha/TMUUeM/OTCYTCTBUEM Y Hee
00paTHBIX MEeXXHEHPOHHBIX CBsI3eii:

1. OfHOCIOVHBIN TIepCenTPOH:

2. MHOroC/I0MHBIH MepcenTpoH

3. CeTh ajlaniTUBHOU pe3oHaHCHOM Teopuu (APT)
4. CeTb AByHarpaBIeHHOW aCCOIMAaTUBHOM MTaMATH

A. Cetb 6e3 0OpaTHBIX CBs3eit

B. CeTb c 06paTHBIMU CBSA3IMHU
[IpouuTaiiTe TEKCT U yCTaHOBUTE TOC/e[J0BaTeIbHOCTD

OBpUCTUYECKUN MeTOZ, ONTUMU3aLUY (TeHeTHYeCKUi aJlrOpUTM) IIpe/lyCMaTpUBaeT LIUK/IuuecKoe
BbINOJIHEHNE HeCKOJ/IBKUX TPOLe/lyp Ha KaK/[01 uTepaLuy. Pacronokure st rporeaypsl B IOPsAKe UX
BBITTOJTHEHUS].

1. MyTaLus

2. penyKLHUs

3. (hopmupOBaHre pOAUTENHCKUX TIap
4, CKpell[BaHUe

BBLIUMCJIEHHE TTPUCTIOCO0/IEHHOCTH 0Co0ei

ITpounTaiiTe TEKCT, BEIOEPHTE MPABUIbHBIE OTBETHI U 3aIUIINTE apTyMEeHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

ITocTaHOBKa 3a/1auu /ISl UHTE/IJIEKTYya/IbHOTO areHTa BK/IFOUaeT B cebs1 ciieyrolue AelcTBUS (OTMETHTD
HY>KHBI€)

1.  ommcaHMe BCeX COCTOSIHUM CpeJibl;

2. ¢dopmupoBaHre 6a3bl 3HAHUM areHTa;

3.  omnpefeneHre HAYaJbHOTO COCTOSTHUE CPeJibl;

4.  onpefesneHue Lje/leBbIX COCTOSIHUM Cpe/ibl;

5.  BbIOOp CTpaTeruu JOCTYKEHNS L{e/IeBbIX COCTOSTHHM;

6.  ompegesieHMe BceX JeliCTBUI, KOTOpPble MOXKET COBEpIIIATh areHT B TIpoLiecce pelleHus 3aaul;

7. omnpepesieHVe BCEX AOMYCTUMBIE IEPEX0[0B MeXK/y COCTOSTHUSIMUA CPeJbI.

ITpouunTaiiTe TEKCT U 3alUIINTE Pa3BEPHYThI 000CHOBAHHBINM OTBET

CdopmynupyiiTe KpaTKHe OIpe/ie/IeHUs] «CUTBHOTO» U «C/1aboro» KCKYCCTBEHHOTO UHTE/I/IeKTa
ITpounTaiiTe TEKCT U 3alUIINTE Pa3BEPHYThI 000CHOBAHHBINM OTBET

Kakyto nH(opmaLuro cofiep>kKuT MaTpuLia HeTouHoCTel, (opmupyemasi B IpoLiecce TeCTUPOBaHUS
00yueHHOUM HeMPOHHOM CeTH.

ITpounTaiiTe TEKCT U 3aMUIIKTe Pa3BePHYThIM 000CHOBAaHHKIN OTBET
Kaxkoga 1jes1b 3arycka o0yueHHOV HeHPOHHOW CeTH THTIAa KOTHUTPOH B PEBEPCHOM PEXXHMe

I[TpouuTaiiTe TeKCT, BbIOepUTe TIPABUIBHBIN OTBET U 3alTUILINTe apryMeHThl, 000CHOBBIBAIOIIIVE BEIOOD
oTBeTa

B 3ajauax 06pabOTKH TEKCTOB Ha ecTeCTBEHHOM si3bike (NLP) TeKCTOBbIE eIUHUIIBI (TOKEHBI)
npeobpa3yoTcs B UMCIOBYIO BEKTOPHYHO (hopMy. Ha3oBUTe MeTpHKY, KOTOpasi UCTONb3yeTCs 1St
BBIUMCJIEHUS] MEPbI CMBIC/IOBOM O/IM30CTH IByX TOKEHOB.

1.  JekapTOBO pacCTOsIHUE

2. KOCHHYCHOe rogobue
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3.  paccrosHue XeMMUHra

4.  paccrossHe MaxanaHobuca

Ne 10 IIpouunTaiiTe TeKCT, BbIOEpHTE MPaBU/IbHBINA OTBET U 3allMIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

B 3a/1auax KOHTPO/IMPYEMOT0 MAllIMHHOTO 00yUeHus i HACTPOMKH TTapaMeTPOB MO/Ie/TM UCTIOJb3YeTC s
3HaueHre QYHKIUH «10Tepb». OObACHUTE CO/iep>KaTe/lbHOe 3HAaUeHHe 3TOU (DYHKI[MOHATBHOM
3aBUCHUMOCTH.

1.  ¢dyHKUMOHaNBEHAS 3aBUCUMOCTD, OTPayKarolljasi 3aTpaThl BpeMeHU Ha 00yueHre Mo/eTn

2. ('bYHKL[I/IOHaJI])HaH 3dBUCHUMOCTD, OIIpeaessdrolasd pa3jinurue MexxXay KejlaeMbIM U TEeKYIIUM
BbIXOJ0M MOJe/Tn

3.  (dyHKIMOHa/IbHAS 3aBUCUMOCTbh, OTPa’KaloIliasi KOJTMUECTBO BEIUMC/TUTE/TEHBIX OTIepariyi,
TPOU3Be/IEHHBIX B MpOoLiecce 00yueHuss Mo/ienu

4.  ¢yHKUus, oTpaXKaroLias 3aBUCUMOCTb MEX/y KOJIMUeCTBOM HacTParvBaeMbIX [1apaMeTPOB MOZe/n
Y JOCTUTHYTOM TOUHOCTBIO ee 00yueHusl.

Ne 11 TIpounTaiiTe TEKCT, BbIOEPUTE MPABU/IbHBINA OTBET U 3alIMIIHNTE apryMeHThI, 000CHOBBLIBAOII[HE BEIOOD
oTBeTa

KonmuecTBO HEHPOHOB B BBIXOHOM CJI0€ MHOTOC/IOMHOTO MepCenTpoHa 3aBUCHT OT:
1.  komuectBa 00pa3LoB B 00yyaroreil BEIOOpKe

2. KOJIMYecTBa K/1acCOB pacrio3HaBaeMbIX 00pasiioB

3.  pa3MepHOCTH BEKTOpa, IPe/bsB/IsIEMOr0 Ha BXOJ, CETH

4.  JOMyCTHMOTO 3HAYEHUs OIMOKU 00y4yeHus

Ne 12 TIpouuTaiiTe TEKCT, BbIOEpUTE TPAaBUIbHBIE OTBETHI M 3alUIINTE apPTyMeHThI, 000 CHOBBIBAIOIL[ME BEIOOD
OTBETOB

Kakue ClJYHKL[I/II/I dKTHUBALIMU U3 TIPEACTABJIEHHOTO MepeyHs He UCITO0J/Ib3YI0TCA B O6yanMLIX
HNCKYCCTBEHHBIX HeﬁpOHHbIX ceTdax

1.  sin(x)
2. 1/(1-exp(ax))
3. cos(x)

4.  th(x)
Ne 13 IpouuTaliTe TEKCT, BbIOEpHUTE MPaBU/IbHbIE OTBETHI U 3alUIIINTe apryMeHTbI, 000CHOBBIBAOLIe BHIOOD
OTBETOB

Kakue 13 niepeurciieHHbIX [1elCTBUI BBITIOTHSIOTCS TIPH TOMCKe MyTH Ha rpade cnoco6oM MypaBbUHOM
KOJIOHUU

1. mpucBoenue pebpam rpaca HauaJTLHOTO YPOBHS (hepoOMOHa
2. BBIOOD pebpa rpada A/ ouepeHOro MepeMeIleHUsT MyPaBbsl

3. obHoB/eHMe ypoBHs hepoMoHa Ha pebpax rpaga rmocsie ouepeHOro MPOXo/a KOJIOHHH /IO LieJIeBOM
BEPIIHHEI

4. ynanenue pebep rpada c HU3KUM YPOBHeM (epoMOHa
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