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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
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

O7 NndopmarMoHHbIE CHCTeMbI 1 IPOrpaMMHas HH)XXeHepHs

3aBepytomuii kKadenpoii Cemernosa E.I, A.T.H., ipod.




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:

IMK-93 — crocobeH reHepupoBaTb HOBble UJeW [ pelleHWs 3afad LQpoBol SKOHOMHKH,
abcTparvpoBaThCs OT CTaHAAPTHBIX MOfesel, IepecTpauBaTh CAOKUBILKECS CrMoco0bl pelieHus 3afad,
BBIJIBUTaTh a/IbTePHAaTUBHbIE BAPUAHThI JIeMCTBHUI C 1ie/Ibl0 BEIPAOOTKY HOBBIX ONTHMa/IbHBIX aITOPUTMOB

IMK-94 — cniocobeH K ympaesieHrto nH(GopMaLyei v JaHHBIMH, TTOWCKY NCTOYHUKOB MH(POPMALMU U JaHHBIX,
BOCTIPUSITHIO, aHa/lW3y, 3allOMMHaHUI0 W Tiepefiaue MHQOPMALMM C WCIO/Ib30BaHUEM LM(PPOBBIX CPeJCTB, a
TaKKe C MOMOL[bI0 a/ITOPUTMOB TIPU paboTe C MOTyYeHHBIMUA U3 Pa3/INUHbIX UCTOYHMKOB J@HHBIMH C L{eJIbIO
3¢ heKTHBHOTO UCITO/Tb30BAHUS TTO/TyYeHHOM MHPOPMALVK Jj1s1 pellieHus 3a1au

@®OopMHPOBaHHMIO KOMIIETEHIIUH CITY)KUT [JOCTIDKEHHE CIIeAYIOLIUX Pe3y/IbTaToB 00pa30BaHuUsI:
ITK-93
3HAHUA:
TeopUH TeXHOJIOTHI NCKYCCTBEHHOIO UHTeJ/IeKTa, MaTeMaThiueCKUX ONKMCaHUN U CPefiCTB
IIPOrpaMMHOM peasM3aluy UHTe/NIeKTya bHbIX CUCTEM;;
ITK-94
3HAHUSA:
TEOPDUM TEeXHOJIOTMM HCKYyCCTBEHHOTO MWHTe/IeKTa, MaTeMaTHyecKuX OINWCAaHUM W CpefCTB
TIPOrpaMMHO# peanr3aliii UHTeIeKTyalbHbIX CUCTEM;;
YMeHus:
IIPUMEHSTh TeXHOIOTMU UCKYCCTBEHHBIX HeHPOHHBIX CeTel, CUCTeM C reHeTUUeCKUMH a/lrOpUTMaMus;;
HABbIKU:
WCTI0/Ib30BaHMsI TEXHOJIOTMI MCKYCCTBEHHOIO UHTEJUIEKTa. .



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa OCHOBBI NCKYCCTBEHHOI'O UHTEJIVIEKTA sBnsieTCsl JUCLUIVIMHON
o0s13aTe/IbHOM yacTu 6/10Ka 1 mporpamMMbl IOATOTOBKH 110 HarpassieHuto 09.03.02 UHpopmayuoHHbie
cucmembl U MEXHON02UU.

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

CopepkaHvie  JUCLUIUIMHBI ~ SIBJISETCS  OCHOBOM i ocBoeHus  gucuummH: HAYUYHO-
NCC/IEJOBATE/IbCKAAA PABOTA (IIOJIYYEHUE IIEPBUYHBIX HABBIKOB HAYYHO-
MCCJIEJOBATE/ILCKOM PABOTBI), OCHOBBI YIIPAB/IEHUSI WH®OPMAIIMOHHOM
BE3OITACHOCTBHO.

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

¢ OIIK-8 — CriocobeH NpUMeHSTh MaTeMaTUUYeCKHUE MOJIE/I, METO/IBI M CPEJICTBA TTPOEKTUPOBAHUS
HMH(OPMAaLIMOHHBIX ¥ aBTOMAaTHU3MPOBaHHBIX CUCTEM

o TIK-93 — criocobGeH reHepUpOBaTh HOBBIE MJIEU [I/IsI PELleHM s 3aau L(POBOKM SKOHOMUKH,
abCTparupoBaThCs OT CTaH/[APTHLIX MOJIeJIeH, MePeCTPauBaTh CJAMKHUBIIHECS CMIOCOOBI pelleHus 3a/1auy,
BBIJ[BUTaTh a/IbTePHATUBHbBIE BAPUAHTHI IEHCTBUH C 11€/1bI0 BEIPAOOTKH HOBBIX OMTUMAJIbHBIX
aJropyuTMOB

¢ YK-2 — CriocobeH oripe/ie/iATh KPYT 3a/iayu B paMKaxX MOCTaB/JI€HHOM 11eJTH U BLIOUPATh ONMTUMA/IbHbIE
CTI0COOBI UX pellleHus], UCXO/S U3 AelCTBYIOIINX MTPABOBBIX HOPM, NMERLUXCSI PeCYPCOB U
OrpaHHYeHu



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

HaumeHoBaHHe Pa3/e/oB U AMAAKTHYECKHX eUHHIY

KYPC
CEMECTP
BCEI'o

BCEI'O
Jleknmu
IlpakTHyeckue
3aHATHA

CamocTonTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

T1IK-93
TIK-94

Pasaen 1. OcHOBHbIe MOHATHSA MCKYCCTBEHHOro uHTe/nekra (MU). 1.1.
VIHTeneKTya bHbIe CHCTeMbI — CUCTEMbl OCHOBaHHBIe Ha 3HaHHsIX. CBOHCTBA
3HaHWi, yrpaB/eHre 3HaHUAMH. MeTo/bl Npe/iCTaB/IeHHs] 3HaHWH B 6a3ax JAaHHBIX
HMH(POPMALIMOHHBIX CUCTEM; METO/bl MH)KeHepUH 3HaHUM. 1.2. VIHTen1eKTyaibHas
3a/laua 1 ee CBs3b C NOHATHEM anroputma. PopMasbHasi MO/e/lb airopuT™Ma B Buje
3 6 MatnHbl Thropuara. 1.3. Mictopust passurus MM Kak HayyHOro HarpaB/ieHMsI. 18 6 6 0
Pannue uccnezoBanus B 50-60-e rogpl. Jlornyeckoe n HeifpokubepHeTHYECKOE
HarpaB/ieHHs. YCIeXy KCIepTHbIX cucTeM B 70-e rozpl. Jlornyeckoro
niporpammupoBanue u s3Ik PROLOG. Ilporpamma cosganust 9BM 5-ro nokoneHust.
Crparernyeckas komnbrotepHas nauiuarusa CIIA. Viccneposanus no MW 8 CCCP
1 Poccuu. CoBpeMeHHble TeH/JeHLMU pa3BuTHs Teopun M.

12

20 20

Pa3zjen 2. PemteHue HHTE/UIEKTYa/IbHBIX 33/1a4 B HelipoceTeBoM 0asuce. 2.1.
Buonornyeckuid M UCKyCCTBeHHbIH HelpoH. TTOHsATHe UCKYCCTBEHHOH HeHpOHHOM
cetut (MHC). Knaccudukarus MHC no tvnam cesizeit Mexxy HelipoHamu. 2.2.
Turnosble 3azaun perraembie MTHC. O6acTyt mpUMeHeHHst HCKYCCTBEHHBIX
HeiipoHHbIX ceTeid. Crioco6bl 06yueHnst THC - koHTposmpyeMoe ofyuenue 1
camoopranu3auust. 2.3. TlepcenTpoHsl. ITIpo6/ema TMHeHHOMN pa3jenimMoCcTH Ha
TpUMepe OJHOC/IOHHOro nepcenTtpoHa. [IpeAcTaBiseMocTs U 06y4aeMoCThb
riepcenTpoHa. AJrOpuT™ 06y4eHHst OAHOC/IOHHOTO NepcenTpoHa. 2.4. O6yuenue
VHC nipsiMoro pacrpocTpaHeHHst MeTOZ0M 06paTHOTO pacrpoCTpaHeH!s! OLLIUOKH.
3 6 JI0CTOMHCTBA U HeJOCTaTKU MeToza. EMKOCTh cetu. 2.5. HelipoHHbIe ceTu 74 38 16 2
ajlanTUBHON pe3oHaHCHOH Teopuu (APT). [loctouHcTBa 1 HefocTaTku cete APT.
2.6. Camoopranu3yonecsi HepoHHbIe CeTH. ATOPUTMBI CaMOOPTaHW3aL|H.
CamoopraHusyrowecs: KapTbl KoxoHeHa. ITprMeHeHHe caMOOpPraHU3yOLMXCst
HeHpOHHBIX CeTel B MHTe/I/IEKTYa/IbHbIX HH(POPMALIMOHHBIX CHCTeMax. 2.7.
HeiipoceTeBble Mozieny accolatuBHoM namsTu. Cetu Xondunga 1 XeMMUHra.
Peanu3anus /iByHarpap/ieHHON accoLMaTUBHON ramaTH. 2.8. CTpyKTypa CBePTOUHOM
HeiiporHo# cett (CHC). Onepaljiii CBePTKH U T0/BbIGOPKHU. TeH30pHOe
npezcTaBieHue aaHHbIX. OcobenHoctr 06yuennss CHC. O6yuenre MHC nHa
TeKCTOBBIX JaHHbIX. COCTaB/IeHHe CJI0BApsl, TOKeHU3aLys, Mpe/iCTaB/IeHH e TOKEHOB B
BEKTOPHOH (opme.

36

50 50

Paspen 3. DBo/IIOIIOHHBIE MeTO/IbI HCKYCCTBEHHOTO HHTE/IEKTa. 3.1.
Knaccudukanyst 3Bo/MOLMOHHBIX MeTo/0B. ['eHeTnueckue anroputmel (FA),
3 6 ITocraHoBKa 3ajauu. CrmMBosbHast Mogieb I'A. OCHOBHbIe COCTaB/ISAIOLIME TPOCTOr0 52 24 12 12
T'A (ot6op, ckperuBanue, myTanysi). Crposiiue 610ku. Teopema cxem. 3.2.
[TpuMeHeHMe reHeTHYeCKHUX aaroput™MoB (I'A) 1t 06yueHHst HCKYCCTBEHHbIX
HeHpOHHBIX CceTel.

28

30 30

Bcero 3a 6 cemecTp 144 68 34 34

76

100 100

Bcero no gucuuninHe 144 68 34 34

76

100 100

3.2. AyAuTOPHBII NPAKTUKYM

Ne Homep u HaiMeHOBaHHe

TeMa NMPaKTUYECKOr0 3aHITHUS
n/n pa3sjena JUCHUILUIMHBI

Oonem,

ayp,.
4yacoB

Peanusanust anroputMa 00ydeHHsi MHOTOC/IOHHOMN

HWHTEJ/IJIEKTYa/IbHBIX 3a4d4 B PpacCripoCTpaHeHHUEM OLIKOKMI

1 |Pa3zgen 2. PerieHvie HEUPOHHOM ceTH (TepcenTpoHa) criocoboM 06paTHOTOo

12

HeliDOHHOM CeTH aZlaNTUBHOIO pe30HaHCa

5 HelpoceTeBoM basuce. Peanmu3aiius nporie/iyps! 00ydeHust CaMOOpraHU3yoIelcs

10

Paspen 3. OBomoLOHHBIE
3  |MeToAbl UCKYCCTBEHHOTO

ONTUMU3AIHH 1[e/IeBOM HKIOUH
HWHTeJ/I/IeKTa. 1 1 (by 1

IIporpammHas peanu3aliyisi FeHeTUUECKOTO a/lrOpUTMa

12

Bcero 3a 6 cemecTp

34

3.3. CamocrosnTenbHas padora crygenra (CPC)

6

Ne Homep 1 HauMeHOBaHHe Oo0nemMm,
Copep)xaHue yueOHOro 3aiaHus
n/n pasjesna JUCIHILIHHBI JacoB
Pazpmen 1. OcHoBHbIe TTOHATHST  |VI3yueHMe MpelyCMOTPEHHBIX POrpaMMOi
1  |MCKyCCTBEHHOIO UHTe/l/IeKTa OUJAKTAYeCKUX eIMHUL] TI0 KOHCIIeKTaM JIeKLIUH U 12
mn). peKOMeH/lyeMOM iuTeparype
2  |Pa3gen 2. Pemenve W3yueHue rpeyCMOTPeHHBIX IPOTPaMMOM 12

25796




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.

25796




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. . HefipoceTteBbie MeTo/[bl 00paboTky nHbopmarmu. CIT6.BTTY "BOEHMEX" um. /1. ®.
YctuHoBa, 2021, 34 3Kk3.

8. C. T. Tosmmauép. . CuCTeMbI UCKYCCTBEHHOTO UHTe IekTa. HelipocereBwie mogenmu. CI16. BT TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2011, 171 5k3.

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

Ouctiuminia OCHOBBI MCKYCCTBEHHOI'O HWHTEJUIEKTA  sBisieTcs  AUCLIUTIMHOM
obsa3arenbHONM uacTu O0ka 1 mporpaMMbl TOATOTOBKM IO HarpaesieHuto 09.03.02 HHgopmayuoHHble
cucmembl U mexHono2uu. JuciurnanHa peamusyeTcs Ha (akynsrete M VHGOPMALMOHHBIX U YTIPaBIISOLIUX
cucrem BI'TY "BOEHMEX" wm. [.®. YcrunoBa kadempoit M9 CUCTEM VYIIPABJIEHUA U
KOMITbFOTEPHBIX TEXHOJIOT .

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:

ITK-93 criocobeH reHeprpoBaTh HOBbIE WU [I/Isl pellieHus 3a4a4 b poBOH SKOHOMUKHU, abCTParupoBaThCs OT
CTaHZAPTHBIX MOJIe/IeH, TIepecTparuBaTh CJIOKHUBILIHECS CITOCOObI PelleHus 33/iad, BbI/[BUTaTh aJbTepPHATUBHbIE
BapHaHTHI AeHCTBUH C 1ieJIbi0 BEIpabOTKM HOBBIX ONTHUMA/IbHBIX allTOPUTMOB;

[TK-94 cnocobeH K ymnpaBneHut0 WHGOpPMaLeld U JaHHBIMH, TIOMCKY HWCTOYHWKOB MH(GOPMAaLUM M JAHHBIX,
BOCTIPUSITUIO, aHa/IM3y, 3allOMMHAHWIO W Tiepefade WH(OPMALMK C WCMO/Ib30BaHUEM LUPPOBLIX CpPeJCTB, a
TaK)Xe C MOMOIIbI0 arTOPUTMOB TIPH paboTe C TIOyUeHHBIMU W3 Pa3/IMUHBIX UCTOYHUKOB JAHHBIMU C TIe/bI0
3¢ GeKTUBHOTO MCTIOMb30BaHUs ITOTyUeHHOM nH(OopMAaIuy AJIs pellieHus 3aad.

Co,qep)KaHHe AUCLUITIMHBI OXBAaThbIBA€T KPYI' BOIIPOCOB, CBA3dHHBIX C 3ad/id4aMH I/ICCIIe,E[OBaHI/Iﬁ B obsactu
CUCTeM MCKYCCTBEHHOI'O WHTE/IJIEKTa, IIpUHLOUIIaMKM, MOAEe/IMU W METOAdMHK YIIpaB/JI€HUA CUCTeEMAMU
HNCKYCCTBEHHOI'O MHTE/I/IEKTa, TEeHAEHLIUAMHN UX PA3BUTUA, TEOPETUUECKHUMHU I10J/I0KEHUSAMU OCHOBHBIX METOJ 0B
TeOPpHUH NUCKYCCTBEHHOT'O MHTEJ/IJIEKTA.

[IporpamMmoii JUCLUITIMHLI TTPelyCMOTPEHBI CJle/IyIollrie BHABI KOHTPOJIA:

TeKyuii KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHbIE BpeMEHHbIe NHTEPBAJIBI B
cnenyromux dhopmax:
e MATHOCTUYECKas paboTa;
*  OTUeT I10 MMPAKTHUUECKOMY 3a/IaHHUIO;
* TECT.

HPOMe)KyTO‘lHaﬂ dTTeCcTalus ITPOBOAUTCA B QIOPMEIXZ
¢ 5S5K3dMeH.

OO01jast TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMo# AWUCIUTUTUHBI
TpeJyCMOTPEHBI JIEKIIMOHHBIE 3aHATHS (34 u.), TpakThueckue 3aHATHS (34 4.), camocTosiTeNbHas paboTta
cryzaenra (76 u).
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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 ureparypa 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. .
MIpOrpamMMoi JUAAKTHYeCKUX eJUHUL] Yerurosa, 2017 (Inasa 1)
. b. f. CoBetos, B. B. IlexanoBckui, B. [I. 12
T10 KOHCIIeKTaM JIeKLIUH U o s
DEKOMEH/IYeMoil TUTEaType UepTOBCKOM. . Hpe,qCTa]?J'IEH.I/Ie 3HAHUU B
vHpOpMaLMOHHBIX cucTeMax: M.: Akagemus, 2011
(I'naBsl 1-2)
Wroro no pasgeny 1 12

Pa3nen 2. Peienue HHTE/UVIEKTya/IbHBIX 3ad4 B HEﬁpOCETEBOM Oasuce.

N3yuenue rpesycMOTpeHHBIX
TpOrpamMMoii JUAaKTHYeCKUX eJUHUL]

A. H. T'yuuH. . SI3b1K0BBIe cpeAcTBa pa3paboTku
UHTeNIeKTyanbHbIX cuctem: CIT6.BI'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2013 ([1aBbI 1-
2)

C. I. TonmauéB. . HeiipoceTeBble MeTOzibI 00pabOTKU
nHpopmaruu: CII6.BT'TY "BOEHMEX" um. []. ®.

T10 KOHCIIeKTaM JIeKL[UH 1 YcruHoBa, 2021 (I'nasel 3-4) 12
PEKOMeH/lyeMOH JiuTeparype C.T. Tonmauég. . CHCTeMBbI HCKYCCTBEHHOTO
unTennekra. HetipocereBoie mogenu: CIT6.BI'TY
"BOEHMEX" um. [I. ®@. YctuHosa, 2011 (I'aBsr1 4-
6)
C. T Tonmaués. . OCHOBBI UCKYCCTBEHHOI'O
untenekra: CI16.FT'TY "BOEHMEX" um. [1. @.
YctuHoBa, 2017 (I'naBa 4)
BrinonHeHye ¥ TIO/ITOTOBKA K 3alluTe B. A. Uyntokos, 1. ®. Acraxosa, A. C. Iloraros. . 24
MpaKTHUYeCKUX 3a/laHnui CucTeMbl HCKYCCTBEHHOTO MHTEJJIEKTA.
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
W3yueHuie rpejyCMOTPEHHBIX ynpaeyienue: M.: BUHOM. JlaGopaTtopust 3HaHUM,
TpOrpaMMon AMZIAKTHYECKUX eHHHL| 2012 (I'maBa 6) 8
M0 KOHCIEKTaM JIEKIIMH U A. A. Macros. . 'eHeTHueCKuii alrTOpUTM 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 <
3aHATHA B S E
KOHTaKTHOM 5 n ga g %
thopme e &5 = o
=" 4 = ez < A
O = =) s < s @ g O
& g HaumeHoBaHue pa3/jie/ioB U E £ = 2 §_ & oNe)
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= 1 X =
= = o
Pa3pen 1. OcHOBHBIE NOHATHS
3 6 |MCKYCCTBeHHOrO UHTe//IEKTa 18 6 6 0 12 20 | 20 Tect
mn).
Pazpen 2. Pemrenue O;lzlee(:TT’r[o
3 6 |uHTe/NIeKTya/lbHBIX 3ajau B 74 | 38 | 16 22 36 50 | 50
o TPaKTHUUeCKOMY
HelipoceTeBoM 0a3muce.
3aJjaHUI0
Pa3pen 3. IBo/TIOIIOHHbIE O;EleeCTT’no
3 6 |MeTOABI HCKYCCTBEHHOI'0 52 | 24 | 12 12 28 30 | 30
TPaKTHUUeCKOMY
UHTe/UIeKTa.
3a/JaHUI0
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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IIK-93

Kputepuu oneHuBaHus

Ne 1

Ne 2

Ne 3

No 4

Ne 5

Ne 6

Ne 1

Ne 2

Ne 3

Neo 4

Bonpocbl omkpbimoz2o muna:

1. MHoroc/ioliHast IOIHOCBSA3HAs HEHPOHHAsI CETh MPSMOT0 PACTIPOCTPAHEHHUS
COCTOUT U3 MHOKECTBA CEHCOPHBIX 3JIEMEHTOB (BXOZIHBIX Y3/I0B), OTHOTO WU
HECKOJTbKUX BBIUMC/TUTETbHBIX HEMPOHOB U OZJHOTO BBIXOZHOTO
C/10s1 HeMpPOHOB. (6cmaebme nponyujeHHble €108a)

1. ITpu 06yueHrMr MeTOI0M 00PAaTHOTO pacCHpOCTPaHEeHHs OIIMOKY B HEMPOHHYHO
CeTh IMOAIA0T TIPUMePhI 13 1 HAaCTPauBaroT ee

1. TTepeuncuTe 6a30Bbie OJIOKK CBEPTOUYHOTO C/I0S1 HEHPOHHOM CeTH

CdopmynmpyiiTe KpaTKuie oTipefiesieHusi «CUTbHOTO» U «CJ1aboro» UCKyCCTBEHHOTO
UHTeJIeKTa

B uem 3akstouaeTcsi IPUHLUIT camoopraHu3auu (o0yuenus 6e3 yurTesisi) HeMPOHHOM
CeTH Ha OCHOBe KOHKYPeHLIUU

Kapra rpr3HakoB B CBEPTOUHOM HEHMPOHHOM ceTH uMeeT pa3mepHocTb 10x10. Hap Heit
BBITIOJTHSIETCS OTIepaL{isi CBEPTKU C sijpoM 3X3 (C eAWHUYHBIM 11aroM 6e3 fobaBrieHnst
(UKTUBHBIX MUKCee), a 3aTeM oreparus maxpooling c okHom 2x2. Kakoe KommuecTBo
371eMeHTOB OyZIeT Ccoziep>KaTh pe3y/IbTUPYOoLIas KapTa MPU3HAaKoB.

KakoBbI PUUMHBI BOSHUKHOBEHUS CETEBOTO «Tlapajnyda» TPy 00yUeHHH TiepCenTpoHa

Kakyto nxdopmaliyo coep>KUT MaTprija HeTOUHOCTeH, popMupyemMas B TIpoliecce
TeCTUPOBaHUs 00yUeHHON HEHPOHHOU CeTH

CdopmynupyiiTe 0CHOBHBIE HEJJOCTAaTKHU MPOAYKI[MOHHON MOJie/id 3HaHWH

[MaiiTe KpaTKy10 XapakKTepUCTUKY MexaHu3My caMoBHMMaHus (Self-Attention),
HCITI0/Ib3yEMOMY B 3ajiauax 00pabOTKH eCTeCTBEHHOTO S3bIKa.

Bonpocbl 3akpblmozo muna:
JIJ1 KaKUX CHUCTeM C 3/IeMEHTaMH UCKYCCTBEHHOT'O MHTEJIJIEKTa OCHOBHBIM
TIPEMMYILECTBOM SIBJISIETCS TIPUOOpeTeHHe 3HAHUH B Tporiecce 00yuyeHus1 Ha pUMepax

1. 3KCIepTHbIE CUCTEMBI
2. HCKyCcCTBeHHbIe HelipOHHBbIEe CeTH
3. cucTeMbl MHOTOKPUTEPUAILHOTO PaH)KMPOBaHUS ajlbTePHAaTUBHBIX pellleHri

4. cucTeMbl POEBOIr0 MHTEJ/IJIEKTa
I'eHeTHUeCKHe AJITOPUTMBI ITpeJIHA3HAY€HBI /11 pellieHud 3aJa4

1. Haxo)KfeHMs ONTMMa/bHbIX 3HaUeHUH (PyHKIIMOHa/Ia KauecTBa
2. HaxXOXJeHWs KBa3MONTHMa/bHbIX 3HaUeHUN (PyHKLIMOHAasIa KaueCcTBa
3. TPOrHO3UpOBaHUSI TEXHUUECKOTO Pa3BUTHS

4, MOZe/TMPOBaHUA IMPOLeCCOB 3BOIIOLIMH XXHUBBIX OPTraHHU3MOB

1. Kakoi1 CMbIC/T BK/1aJjbIBaeTCS B TIOHATHE «TIPEZCTaBISIeMOCTb», IPUMeHsieMoe K
HcKyccTBeHHOM HelipoHHoM cetu (MHC)

1. HWHC cniocobHa BOCTIPOM3BECTH Ha BBIXO/e BU3ya/lbHbIN 00pa3 oLy poBaHHOTO
rpuMepa

2. VHC criocobHa npeJicTaBUTh OTBET B MOHATHOM hopme
3. MHC cniocobHa BoCripou3BecTH (DyHKIIMIO, OTpe/ieIeHHY0 00yuaroieii BhIOOPKOM

4. UVHC criocobHa K 00y4YeHHI0 METO/IOM CaMOOPTaHU3al[u1

C kakoi LeJIbI0 BBITTOJ/THAETCA Ornepanuda CBEPTKU C A4POM (HXH) B CBEPTOYHbIX
HEﬁpOHHLIX ceTdax
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Ne 6

Ne 7

Ne 8

Ne 9

1. s mpeoOpa3oBaHUs JBYMEPHBIX U300pakKeHUH B TpeXMepHbIe

2. IS BBIJE/IEHUS JIOKAJIbHBIX TTPU3HAKOB B IBYMEPHBIX U300pa)keHUsIX
3. [ yBeJIMUeHHUs] KOHTPAcTa U300paXkeHust

4. s yMeHbILEeHUsT pa3MepHOCTH U300pakeHus B N pa3

Omeem

AJIA BbI/1€JIEHUA /IOKA/IBHBIX IPU3HAKOB B IBYMEDHBIX I/I306PH)KEHI/IHX

Ecimm ommbka obyyaemMoli HEHPOHHOMW CETH YMEHbINAeTCsl Ha 00yJaroNuX MpUMepax u
BO3pacTaeT Ha TECTOBBIX TIPUMEpax, TO TOBOPST, UTO

1. ceTb obOyueHa
2. ceTb nmepeofyyeHa
3. cetb HeoOyuaema

4. ceTb Napajan30oBaHa

Eciu obyuaroiriast BLIOOpKa COAEP>KUT TOJBLKO 00pas3iibl, 10JjaBaeMble Ha BXOJ
HeMPOHHOU CeTH, a ee )KelaeMble BBIXO/[bI OTCYTCTBYIOT, TO BBIOOpPKA MpejHa3HaueHa
J1s1 00yUeHHsI TI0 METO/Y

1. oOyuenwus ¢ yuuTenem
2. o0yueHusi 6e3 yuuTesst
3. o0yueHus C oAKperieHreM

4. CTOXacTHUeCKOTo 00yueHust

YCTaHOBUTE COOTBETCTBHE MEXK/Ty Orepaijieli B CBEPTOUHOM C/I0e HeHPOHHOM CeTH U ee
0003HaueHUEeM:

1. cBepTKa KapThl IPU3HAKOB CBEPTOYHLIM SPOM

2.  yMeHbllIeHHe pa3MepPHOCTH KapThl IPU3HAKOB

3. He/qMHeNHOe MpeoOpa3oBaHUe MAaCCUBA KapThl IPU3HAKOB
A. Relu
b. Maxpoolling

B. Conv2D

Kakoe siBiieHMe Ha3bIBAeTCS «T1apaiiuoM» HeMPOHHOW CeTH
1. OTCYTCTBUE BBIXOJHOTO CHTHAJIa IPY HAJTMUMH BXOZHOTO CUTHA/A
2. HapylIieHue TIpaBr/I (HOPMUPOBaHUS CTPYKTYPhI MeXXHEUPOHHBIX CBS3ei

3. 3HaueHWe OUTMOKHU 0OyUeHUs CeTU TiepecTaeT U3MeHAThCS B TIPOLIECCe ee
TPEHUPOBKH, OCTABasICh BBIIIIe OMYCTUMOTO 3HaYeHHsI

4. HeyCTOWUYMBBIM BBIXOHOW CUT'HAJ CETH

CkopocTb 00yueHUsI HEPOHHOU CETH B aJITOPUTME 00paTHOTO PACIIPOCTPAHEHUSI
OLLIUOKU 3TO

1. UWH/[EKC MPOU3BOJUTETBHOCTH BHIUMCTUTETBHBIX CPE/ICTB, PEATU3YHOIUX TIPOLECC
obyuenust

2. xo3bdurmeHT B popmysie pacueTa MpUpPAIL[eHHs] BeCOB MeKHEMPOHHBIX CBSI3el
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3. BpewMs, 3aTpaueHHOe Ha OJ[UH IUKJI (3T0XY) 00yUYeHus ceTu

4. Bpewms 3aTpaueHHOe Ha 00ydyeHue Ha OJHOM 00ydaroIeM rpumMepe
Ne 10 C KaKkoi 1]eJTbI0 BHITIO/THSIETCS omepaLys cyouckpeTr3aruu (pooling) B cBepTOUHBIX
HeWPOHHBIX CeTIX

1. [nd ypaseHUs IIyMOBOM COCTaB/ISAIOIIel Ha KapTe NIPHU3HAKOB
2. [/ yCcuIeHUsl KOHTpacTa KapThl IIPM3HAKOB
3. /14 cOKpallleHus pa3Mepa KapThl [IPU3HAKOB

4. AJ1d BbII€JIEHUA TPAJUEHTOB Ieperaja ApKOCTHU Hd KapTe TIPU3HAKOB

ITK-94
Bonpocbl omKkpbimozo muna:
Nel TunuuHOM 3a/1aueid, /7isi KOTOPOU TIPUMEHSIETCS A/ITOPUTM O0YUYEHHUS «C YUUTETIEM»,
SBJISIETCS — MPUCBOEHUE MeTKH Kjacca KaX/joMy NpUMepy U3 MacCHUBa
BXOJZIHBIX JJaHHBIX. (BCTaBBLTE MPOIMYIEHHOE C/I0BO)
Ne 2 B anroputMe 06paTHOTO pacrpoCTpaHeHusl OLIMOKM, UeM MeHbIIIe ITapaMeTp

, TEM MEHbIIIe KOPPEKTUPOBKA CUHANITUUECKUX BECOB,
OCyIIleCTB/sIeMast Ha KaK/I0M UTepalyuy, U TeM 0oJiee T/IaZikOu SIB/ISIETCS TPAEKTOPHS B
TPOCTPAHCTBE BECOB. (BCTAaBLTE MPOMYII[eHHOE C/I0BO)

Ne 3 Cdopmynmpyiite ipobsieMy cTabMIBHOCTH-TUIACTUYHOCTH, CBSI3aHHYHO C 00yueHreM
HCKYCCTBEHHBIX HeMPOHHBIX CeTel.

Ne 4 Kakuie Mopenu HCKyCCTBeHHBIX HEHPOHHBIX CeTell peaau3yoT NPHUHLIUIIE]
aBTOACCOIMATHUBHOMN U reTepoacCcolaTUBHOM MTaMsTH?

Ne 5 KakoBa 11e/1b 3amycka 00yueHHON HeMPOHHOM CETU TUMA "KOTHUTPOH' B PEBEPCHOM
pexxume?

Ne 6 Kax niposiBisieTcst CBOHCTBO «11epeo0yueHHOCT» HEMPOHHOU ceTu?

Ne 7 ITpu 06paboTKe TEKCTOB Ha €CTECTBEHHOM sI3bIKe TEKCTOBasi eJMHULIA (TOKeH)

Tipe/ICTaB/sIeTCsl B BeKTOpHOU (hopme (BnoxkeHue - embedding). OT uero 3aBUCUT jIMHA
3TOro BeKTopa?

Ne 8 [atite KpaTKoe cofiep>KaTe/lbHOe OIMCAHKe M0C/Ie/J0BaTeTbHOCTH OTIepaLiii,
BBITIOJTHSIEMBIX HEMPOHHOW CeThIO aZlanTUBHOTO pe3oHaHca (APT) rpu Kinaccudukarm
obpazoB

Ne 9 Maiite oripegesenre GyHKIMU TIOTEPD, UCIT0/Ib3yeMOM ITpU 00YUEHUH C yUHUTEIEM.

Ne 10 Kakue felicTBUS LIMK/TUUE CKU BBITTOJIHSIIOTCS TTPU MOMCKe TYTH Ha Tpade criocobom

MyPaBbUHOMN KOJIOHUN
Bonpocbl 3akpbimoeo muna:

No 1 B ueMm COCTOMUT CMBIC/ TTPOBEPKU Ha HAJTMUME UHTEJIEKTA, U3BECTHOMN KaK TeCT
Teropunra?

orpe/iesieHVe YpOBHS UHTeJIekTa 1Q
oripe/iesieHue NpodeccroHaibHOMN IPUT0JHOCTU
pasfie/ieHre MALIMHHOIO U Ye/I0BeUeCKOro UHTeIeKTa

BbIsIB/IEHHE HO6€,Z[I/ITGJ'IH B COPEBHOBAHWHM YMCTBEHHBIX criocobHocTel

Ne 2 Kakwe repeuriciieHHbIe HayyHble ¥ TEXHHUECKHe HallpPaB/IeHns1 He OTHOCITCS K 06/1acTu
WICKYCCTBEHHOTO MHTeJIJIeKTa?

MalLHHbBIN 11epeBo/, TEKCTOB
TIOWCK B PeJISILMOHHBIX 0a3ax JaHHBIX
TIOAeP>KKa TIPUHSTHSI PelleHui

ONTUMM3AITHS Pa3PhIBHBIX (YHKITHIA
Ne 3 OO0yueHWe NCKYCCTBEHHOH HeipOHHOM CeTH MeToj0M 00paTHOTO PAaCIPOCTPAHEHUS
OILIMOKY MPOUCXO/UT B HECKOJILKO 3TArioB (OTMETETE HY)KHBIE).

3Tan pacueTta (GyHKI[MOHAJBLHOTO CUTHA/A (OT BX0/a K BBIXOAY)
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Ne 6

Ne 7

Tarn pacyeTa OLIIMOOK BO BHYTPEHHHUX C/IOSIX CeTH (OT BBIXOZA KO BXOZY)
3Tarl TiepepacyeTta KoJiiyecTBa HEMPOHOB B CKPBITBIX CJIOSX
3Tar KOPPeKTUPOBKY BECOBBIX KO3 PHULIMEHTOB Me)KHEHPOHHBIX CBsi3el

3Tar KOPPEeKTHUPOBKU 00yUaroIero mpuMepa

Kax ciiefiyeT moHUMaTh CIOBOCOYETAHHE «Pa3MedyeHHble 00yJaroIiye JaHHbIe» ?
B 00yuaro1i[eil BEIOOPKe KaXKAbIM KIacC COeP>KUT OJJUHAKOBOE KOJIMUECTBO TIPUMEPOB
KaXX/[plii Ky1acc B 00yuaroiijeil BbIOOpKe COZIep>KUT 3a/JaHHOe KOJTMUeCTBO IIPUMEPOB

Ka)KZIoMy TIpriMepy B oOyuaroirield BIOOpKe IprHCBOeHa MeTKa Kiacca

KapTa npr3HakoB B CBePTOYHON HEHPOHHOM CETH 3TO:
MaTpHlia rpajieHToB Iepernaza SpKOCTU UCXOHOTO U300pakeHu st

pe3yJIbTaT orepary CBePTKH MaTPHULIbI KCXOAHOTO W300paKeHHsI ¢ MaTpHLel sapa
CBEpPTKH

pe3ysibTaT npuMeHeHus onepariuu padding K ©CXogHOMY U300paKeHHI0

pe3y/ibTaT MPUMeHeHHs OTiepaliii CerMeHTAl[uH K UCXOHOMY M300pakeHUI0

OrnepaTop MyTal[u¥ B TeHETHUECKUX aJITOPUTMax 00eCIeunBaer:;
pacimpeHye 001aCTH MOUCKA 3a TIpe/le/ibl TPAHKI] Ha3HAYeHHOTO WHTepBasa
UCKITIoueHre 0cobeli ¢ HaMeHbILeH TIPUCTIOCOOIEHHOCTRIO

(hopMHupOBaHKEe HOBBIX 0CcO0el CO C/TyualiHBIMU 3HaUeHUSMH (DYHKIUN
TPUCTIOCO0IEeHHOCTH

(opMHpoBaHUe HOBBIX 0CO0O€H € JIyUIIMMU 3HaUeHHSIMU TIPUCTIOCOOIeHHOCTH

KosmuecTBO HEHPOHOB B BBIXOIHOM CJI0€ MHOTOC/IOMHOTO MepCenTpoHa 3aBUCHT OT:
KO/IMuecTBa 00pas3iioB B obOyuarolieli BLIOOpKe

KOJIMYeCTBa K/1aCCOB PAaCrio3HaBaeMbIX 00pasLioB

Pa3MepHOCTH BEKTOPA, MPEABSIBIISIEMOr0 Ha BXOJ, CETH

JIOTTyCTUMOTO 3HAUYEHHSI OIMOKU 00yUueHus

YcTaHOBUTE COOTBETCTBUE MEX/Y CTPYKTYPOM HEMPOHHOW CeTH U Hauurem/
OTCYTCTBHEM Yy Hee 00paTHBIX MeXKHEMPOHHBIX CBSI3€Hi:

OpaHOC/IONHBIN TIepCernTpoH
MHoroc/10iiHbIN TIepCenTpoH
Cetb aganTvBHOW pe3oHaHCcHOM Teopuu (APT)

CeTb JBYHarpaB/ieHHOM acCOI[MaTUBHOMN MaMsITH
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Ne 9

Ne 10

A. Cetb 6e3 00paTHbIX CBSI3€i

b. CeTb c 06paTHBIMU CBSI3IMU

OOyueHue HEMPOHHOM ceTH MeToZoM «1obeguTenb 3abupaet Bce» (WTA) o3HavaeT:
r3MeHeHUe BeCOBbIX KO3((UIMEeHTOB B OJHOM CJI0e HEMPOHOB

r3MeHeHHe BeCOBBIX K03(hPUIMeHTOB OffHOTO HelipoHa

H3MeHeHMe BeCOBBIX K03(h(HIMEHTOB JI0KaIbHOM IPyNIbl HelpoHa

M3MeHeHHe eIMHCTBeHHOTO BeCOBOTo K03 duiierTa

Kaxkue yTBepK/IeHVs CTIPABe//TUBBI 7T CTPaTeruy 00yJyeHus] HEMPOHHOM CeTH THIa
«KOTHUTPOH»:

y3J1b1 € OOJBIION peakLyel 3aCTaB/sIoT BO30y K/AatoIIye CHUHATIChI, KOTOPBIMU OHU
YTIPaBJISIIOT, YBEJIMUMBATLCS B MEHBIIIeH CTelleHH, UeM TOPMO3SILLHie CHHAIIChL.

Y3761 ¢ OOMBIION peakLyel 3aCTaB/sI0T BO30YKAAIOIIe CHHAICh], KOTOPLIMUA OHH
VTIPaBJISIOT, YBEJIMUMBATLCS CUJIbHee, UeM TOPMO3SIIIe CUHAIICHI.

Yy3/1bl, UMEROL1E Ma/Iyl0 p€dKIINI0, BBI3BIBAOT 6osee cuIbHOE BO3pdCTaHUe
B036YMBIOLHHX CHHAaIICoOB, HO MeHbIIIee BO3paCTdHKWE TOPMO3ALNUX CUHAIICOB.

y3/IBl , IMEFOLI e MaJTyt0 PeakKLMIo, BBI3bIBAIOT Masioe BO3pacTaHye BO30Y KAaroIiX
CHHAICOB, HO Oo/ibIliee BO3pacTaHHe TOPMO3SILLMX CHHAIICOB.
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