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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)

24.05.05 VInTerpypoBaHHbIe CUCTEMbI jleTaTe/IbHBIX annaparoB
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:

OIIK-2 — crocobHOCTh MOHUMAaTh NPUHLMIBI paboThl COBpeMeHHBIX MH(OPMALMOHHBIX TEXHOJIOTHHA U
WCTO/b30BaTh X JJIs pellleHrs 3aZiad rpodecCuoHanbHOM JesiTeTbHOCTH

IMK-93 — crocobeH TeHepUpOBaTb HOBbIe WAEW [ PpelleHus 3afad  1udpoBol  IKOHOMUKH,
abCTparupoBarbCsl OT CTAHJAPTHBIX MOje/iel, TiepecTpanBaTh CIAMKUBIIHMECS CIIOCOOBI pelleHus 3a/ad,
BBI/IBUTaTh a/IbTEPHATUBHBIE BADHUAHTHI JIEMCTBUH C 11e/1bI0 BEIPAOOTKH HOBBIX ONTHUMAJIBHBIX aITOPUTMOB

TICK-6/23 — crnocobHOCTh MPOBOJUTL CUCTEMHBIN aHa/IU3, pa3pabaThiBaTh BAPUAHTHI pellieHus Mpobiemebl,

orpefeadTe OITHUMAJ/IbHbIE pelleHrudA B YyCOIOBUAX  MHOTOKPHUTEPUA/IBHOCTH, HEOIIpeAe/IeHHOCTU C
HCII0/Ib30BAHHWEM METOA 0B T€OPHHU IIPUHATUA pELHEHI/Iﬁ 1 UCKYCCTBEHHOI'O MHTEJIJIEKTA

@®opMHPOBaHHNIO KOMIIETEHLIUI CITy)KUT JJOCTIDKEHHE CIIeAYIOIUX Pe3y/IbTaToB 00pa3oBaHMsI:
OIIK-2
3HAHUS:
OCHOB MepapxuM MH(GOPMAaLIMOHHBIX CCTEM B YaCTH YPOBHeH "JaHHbIe - UH(opMaLys - 3HaHUA";;
YMeHUs:
BBIOVPATh ¥ IPUMEHSITh TEXHOJIOTHIO UCKYyCCTBEHHOTO MHTEJIIeKTa /i/Isl PeIlieHus] WU MOAJePKKH
pelleHus! [1I0CTaB/IeHHOM 3aJauy;;
HABbIKU:
WICTI0/Ib30BaHUsI TEXHOJIOTMM MHTEJ/IeKTYaIbHOTO aHa/ln3a JaHHbIX..
ITK-93
3HAHUA:
TeOPHUM TeXHOJIOTUM UCKYCCTBEHHOTO WHTE/IIeKTa;;
YMeHus:
BBIOMPATh ¥ IPUMEHSATH TEXHOJIOTHIO MCKYCCTBEHHOTO UHTEJIeKTa /ISl PeIleHHs UH TTOAeP>KKU
peleHus NIOCTaB/IeHHOU 3a/iauy;;
HABbIKU:
WCII0/Ib30BaHUs TEXHOJIOTHI UHTE/IIEKTYa/IbHOTO aHasn3a JaHHbIX..
IICK-6/23
3HAHUA:
TEODUM TEeXHOJOTMMl HCKYCCTBEHHOTO WHTe/IeKTa, MareMaTUyeCKUX OINMCAaHWH W CpejCcTB
MPOrpaMMHOM peann3aLi UHTe//IeKTyaIbHbIX CUCTEM;
YMeHUs:
TIPUMEHSTh TEXHOJIOTUM UCKYCCTBEHHBIX HeHIPOHHBIX CeTeld, CUCTeM C FeHeTHUeCKUMH a/lrOpUTMaMu;
HaBbIKU:
ICII0/Ib30BaHUsI TEXHOJIOTUH UCKYCCTBEHHOIO UHTe/IIeKTa.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa OCHOBBI NCKYCCTBEHHOI'O UHTEJIVIEKTA sBnsieTCsl JUCLUIVIMHON
o0s13aTeIbHOM yacTH 6;10Ka 1 MporpaMMbI IOATOTOBKY 10 HarpasieHuto 24.05.05 NHmezpuposaHHble
cucmembl 1emamefnbHblX ANNApamos.

CopepxaHue [UCLMIVIMHBL AB/SETCS JIOTUYeCKuM npogopkeHneM auctmiuiviH: CHUCTEMBI
NCKYCCTBEHHOI'O UTHTEJ/VIEKTA.

Copep>xaHue [JUCIUTIIMHBL SIBJISIETCSI  OCHOBOM A/isL OCBOEHMS [WCLIUIIMH: IIO,HI‘OTOBKA K
MMPOLEAYPE 3AIIUTHI U 3AIITUTA BBIITY CKHOU KBAJTIM®NKAITMOHHOU PABOTBI.

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

e [IK-93 — cniocobeH reHeprpoBaTh HOBBIE W/IeU /iIs pellieH s 3a/1au LU(POBOI SKOHOMUKH,
abcTparupoBaThCs OT CTaHJAPTHBIX MOJeJiel, IepecTpanuBaTh CJAOKUBILNECS CTIOCOOR! pellieHus 3a/1auy,
BBI/IBUTaTh a/IbTePHATUBHbBIE BADUAHTHI A€HCTBHH C 11e/1bl0 BEIPAOOTKM HOBBIX OMTUMAIbHBIX
aJITOPUTMOB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyguTOpHBIe 3aHATHS e S
B KOHTaKTHOIi (opme g g
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g £ [l

OIIK-2
TIK-93
TICK-6/23

Pazpen 1. . OCHOBHBI€ MOHATHA HCKYCCTBEHHOro HHTe/IekTa (M),
1.1. iHTeneKTyanbHble CUCTEMbI — CUCTeMbl OCHOBAHHbIE HA 3HaHUAX.
CBolicTBa 3HaHHHA, yrIpaB/ieHHe 3HaHUAMH. MeTo/ibl Ipe/iCTaBIeHUst
3HaHWii B 6a3ax JaHHBIX HH()OPMALIMOHHBIX CHCTEM; METO/Ibl HH)KEHepUH
3HaHuil. 1.2. VIHTen/eKTyasbHast 3a/ladya U ee CBsi3b C OHATHEM
anroputMa. PopmasbHas MOZe/Ib alrOPUTMA B BH/le MalliHb! ThlopUHra.
5 10 1.3. Uctopus passurus UM Kak HayyHOTo Harpas/ieHus. PanHue 10 6 6 0 4 20 25 20
uccnefoBanus B 50-60-e rozpl. JIornyeckoe 1 HelipoKHGepHeTHYeCKoe
HaripaB/ieHHs. YCIeXy KCIepTHbIX cucteM B 70-e rozpl. Jlornyeckoro
nporpamMmupoBanue U s3Ik PROLOG. Ilporpamma cosganus OBM 5-ro
riokosenus. Ctparernueckasi KOMIbioTepHas MHuLMaTtiBa CIIIA.
Wccneposanus no MM 8 CCCP u Poccun. CoBpeMeHHbIe TeHJeHLIMA
pasBuTus Teopuu V.

Paspen 2. PenleHne HHTe/l/IeKTya/IbHbIX 3a/lau B HelipoceTeBoM
6asuce. Paszien 2. PelieHue MHTe/UIEKTya/IbHBIX 33/1a4 B HefpoCeTeBoM
6asuce. 2.1. Bruonoruueckuii 1 NCKyCCTBEHHBIH HeitpoH. [loHsATHe
HCKyccTBeHHOM HeliponHoit cetn (MHC). Knaccudukarwst THC no tunam
cBs3el Mexly HelipoHamu. 2.2. TuroBble 3a/jaun petuaemsie THC.
O6/1aCTH TPUMeHeHHs! MCKYCCTBEeHHbIX HeMPOHHBIX ceTeit. Crioco6bl
o6yuennst UHC - KoHTpoupyemoe o00ydeHre 1 caMoopraHusanys. 2.3.
Tlepcentponsl. [Tpo6siema THHEHHOH pa3AeMMOCTH Ha TIPUMepe
O/iHOC/IONHOTO TepcenTpoHa. ITpe/cTaB/IsIeMOCTb U 00y4aeMoCTh
repcenTpoHa. AJropuT™ obyueHHsi OJHOC/IOMHOTO TepcenTpoHa. 2.4.
O6yuenne MHC npsiMoro pacnpocTpaHeHHst MeTOZ0M 06paTHOro

5 10 |PacrpocTpanenus OLLINMOKH. /I[ocrouHc*rlsa U HE/I0CTaTKU METO/Ia. EMKocCTb 60 38 18 20 2 45 40 45
cetH. 2.5. HelipoHHbIe CeTH alanTUBHOM pe30HaHCHO Teopuu (APT).
JocTouncrsa u HefocTaTku ceTe APT. 2.6. CamoopraHu3yroLmecs
HelpOHHbIe ceTH. ANIrOPUTMBI caMoopraHu3anui. CamMoopraHusyroLecs
KapThl KoxoHeHa. IIpuMeHeHHe CaMOOPraHU3yIOLMXCsl HeHPOHHBIX ceTeit
B MHTeJUIEKTYa/IbHbIX HH(OPMALIMOHHBIX cUcTeMax. KorHUTpoH. 2.7.
HeiipoceTeBble Mogieny accoLpatuBHoOM namsTtu. Cetu Xondunga u
XemmuHra. Peamsaiys iByHarpaB/ieHHOMN accoLaTMBHON namsTu. 2.8.
CtpyKTypa cBepTOuHOM HeiipoHHo# cetr (CHC). Oneparyu CBepTKU U
noaBbI60pKU. TeH30pHOe Npe/cTaB/eHue JaHHbIX. OcobeHHOCTH
06yuenuss CHC. Obyuenne THC Ha TeKCTOBBIX JaHHBIX. COCTaB/eHe
c/I0Baps, TOKeHN3aLys, Npe/icTaB/IeHHe TOKeHOB B BeKTOPHOH (opme.
Mogenu TpaHchopMepoB.

Paspen 3. DB0/IIOLMOHHBIE METO/AbI HCKYCCTBEHHOr0 MHTe//IeKTa. 3.1.
Knaccugukarys 3BO/OLMOHHBIX MeTO/I0B. ['eHeTHUeCKHe a/lrOpPUTMbl

5 10 (T'A), IToctaHoBKa 3agaun. CuMBosbHas Mogennb I'A. OCHOBHbIe 38 24 10 14 14 35 35 35
cocrasJsioiye npocroro I'A (or6op, ckperyBanye, MyTarus). Ctposiiye
610ku. Teopema cxeM. 3.2. TIpuMeHeHHe reHeTHUYeCKHX anroputMoB ([A)
1151 00yUeHHst HCKYCCTBEHHbBIX HEHPOHHBIX CeTeid.

Bcero 3a 10 cemecTp 108 68 34 34 40 100 100 100

Bcero 1o jucHMIIMHe 108 68 34 34 40 100 100 100

3.2. JTabopaTopHbIii NPAKTUKYM

Oo0nem,
Ne Homep u HanmeHOBaHue
Tema 1a00paTOPHOro MPaKTHKyMa ayp.
n/n pa3zjena JUCHUIIMHBI
JacoB
Peanuzanus anroputma 00ydeHuUst MHOTOC/IOWHOMN
1 HEHUPOHHOM ceTH (TepcenTpoHa) criocoboM 06paTHOTo 7
Pag'qe]] 2. Peirtenue PpacripoCTpaHeHHEeM OLLINOKHU
o |[MHTE/UIeKTyanbHbIX 337134 B Peanu3anus nporeypel 00y4yeHUs] CaMOOPTaHU3YIOLLeCst v
HelpoceTeBOM Oa3uce. HelPOHHOM CeTH aZlalTUBHOTO pPe30HaHCa
3 Peanuzanus npowefypsl 00yueHHs1 CBePTOUHON HeHPOHHON 6
CceTu

Paspen 3. OBomoLOHHBIE
4  |MeTo[bl UCKYyCCTBEHHOTO
VIHTeJlJIeKTa.

ITporpammHas peanu3aiiyisi TeHeTUUECKOTO a/lrOpyUTMa

N 14
ONTHMU3AIMH 1[eIeBOU (GyHKINN

Bcero 3a 10 cemecTp 34

3.3. CamocrosnTenpHas padora crygenra (CPC)

6 24225



No Howmep 1 Oo0nemMm,
o/n |HAUMeHOBaHHe pasjena Copep)xaHue yueOHOro 3afiaHus 4acoB
JUCLUILIUHBI
IToBTOpEHME U OCMBIC/IEHHE CBe/leHHI 00 0CHOBHBIX METO/axX
1 VH)XeHepHH 3HaHWM, UHTeJJIeKTYya/IbHBIX TecTax 1
Pazgen 1. . OcHOBHBIE
VIHTe//IeKTya/IbHbIX 3a/jauax
TIOHSITUSI UCKYCCTBEHHOTO v
unrennexra (V). IMToBTOpEHME CBeJeHuH 06 UCTOPUST Pa3BUTHSI UCKYCCTBEHHOTO
2 VIHTe/JIeKTa KaK HayuyHOr0 Harnpas/ieHUs] U COBPEMEHHBIX
TeHJEHLUSIX Pa3BUTHSI UCKYCCTBEHHOI'O UHTEJIIeKTa.
OTnaiKa IpOrpaMMHOM peasii3aljiy aaropuTMa KOHTPOJIHUPYeMOro
3 00yueHUss MHOTOC/IOMHOW HEMPOHHOM CeTH TIPSIMOTO
pacrnipoctpanedust. Odopmiienre oryera 1o JIP Nel.
Ort/azKa IpOrpaMMHOM peai3aljiy airopuT™Ma o0ydeHust
4 CaMOOpTraHu3yHoIIelicss HeHPOHHOM CeTH a/JaliTUBHOTO Pe30HaHca.
Pasgen 2. Pemrenve Odopmierne otyerta 110 JIP No2
VHTe/UIeKTya/IbHBIX 3a/ja4([ToBTOpeHNe U yCBOEHWE CBe/IEHU 00 anropuTMe
5 B HelipoceTeBoM (asuce. |KoHTpOIMpyeMoro o6ydyeHusl HeHPOHHBIX ceTell, 0 HelipoceTeBbIX
MOJle/IsIX epCeNTPOHHOr0 TUMA U UX MPaKTUUYeCKOM
VICTIO/Tb30BaHMH.
IToBTOpEHME U YCBOEHWE CBE/IEHUN 00 anropuTMax
6 CaMOOpraH13aly HePOHHBIX CeTel, 0 HeMpOCeTEeBbIX MOZEJSAX
aCCOLMaTMBHON MaMATH M UX NMPaKTUUeCKOM HUCI0/Ib30BaHUH.
[ToBTOpEHUE CBeJeHUI 0 METOIaxX SBPUCTUYECKON ONTUMHU3ALIUU,
7 |Pa3pmen 3. CYIMBOJIbHOM MOJIe/Ti TeHETHUECKOTO aJifOPUTMA U Crocobax
DBOJIIOL[MOHHBIE METO/[bI [PeaIU3aLiiy ero OrepaTopoB
HCKYCCTBEHHOI'O W3yueHvie NpUHLMIIOB U CPeACTB peasn3aliy reHeTH4Ye CKUX
8  |AHTE/IeKTa. anroputMoB. OT/1aZiKa MpOrpaMMHOM peann3alii reHeTH4YeCcKoro
anroputMa. Odopmenue otueta o JIP Ne3
Bcero 3a 10 cemectp 40
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
1(2(3(4|5| 6 |7/8/9| 10 11|12 13 14|15| 16 | 17
10 P Op Ortu. o JIP, Borp. Ok3 Op

YcioBHbIe 0003HAUCHUSA:

¢ TP — nuiarHocTHYecKas pabora;

Ortu. no JIP — otuet mio JIP;

e Bormp. OK3 — BONPOCHI K 9K3aMeHY.

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTYZEHTOB IMPOBOJUTCS B AVICKPETHBIE BpeMeHHbIe NHTEePBaJIbl B
clefyroumx popmax:
[TMarHocTuyeckasi pabora;
oTueT 1o JIP;

BOIPOCHI K 3K3aMeHY.

HpOME)KYTO‘IHaH dTTeCTalud NMpOBOAUTCA B CbOpMaXZ
S5K3dMEH.
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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. . 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 TIpo¢eccrHoHabHbIe 0a3bl JaHHbIX:
1. https://rusneb.ru — HaumoHansHas ssekrpoHHast onbmioreka (HOB);
2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubepieHuHKa»;

//www.rfbr.ru/rffi/ru/li - ITonmHOTEeKCTOBAs 3/IeKTPpOHHAs OMOIMOTeK UICKOT H
http:// rfbr.ru/rffi/ru/library - IToHOTEKCTOBAs 37eKTPOHHAA OMbMMoTeka Poccutickoro goHzaa
(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.
5.6. ndopmalirioHHbIe TeXHOIOTUH:

B3anMogelicTBre ¢ obyuaroufumucs nocpegcreom SMOC Moodle BT TY «k BOEHMEX» um. [J.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. J/TabopaTopHbIe 3aHATHA:

1. ITpoekTop;
2. Scilab.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI NICKYCCTBEHHOI'O UHTEJIVIEKTA

AnHoTanusa paboueii nporpaMMsl

Ouctiuminia OCHOBBI MCKYCCTBEHHOI'O HWHTEJUIEKTA  sBisieTcs  AUCLIUTIMHOM
o0sA3aTeNlbHONH 4YacTH 0/ioka 1 TmporpaMMbl TOATOTOBKM 10 HarpasiaeHuto 24.05.05 HHme2pupoeaHHble
cucmembl femame/bHbIX annapamog. JucLuIivHa peanusyercs Ha ¢dakynsTere M VHMOPMAIMOHHBIX U
ynpasmsoufux cuctem bBI'TY "BOEHMEX" um. [1.®. YcruroBa kadeapoit U9 CUCTEM YIIPABJIEHUSA U
KOMITbFOTEPHBIX TEXHOJIOT .

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OITIK-2 crocobHOCTh IMOHMMAaTh IIPUHIUIBI pabOThI COBPEMEHHBIX WH(POPMAI[MOHHBIX TEXHOJOTMH U
WCTIOb30BaTh WX JJIs PellieHus 3a/iau rpodeCCHOHABHOM e TeTbHOCTH;
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/ITOPUTMOB;
IICK-6/23 croco6HOCTb MPOBOJUTH CUCTEMHbBIM aHaau3, pa3pabaThiBaTb BapUAHTLI peIleHUst MpO0IeMbl,
orpefieiATh  ONTHMa/lbHble pelleHuss B YCAOBUSX MHOTOKPUTEPHATbHOCTH, HEOIIPe/|eIeHHOCTH C
WCTIO/Ih30BaHHEM METO/IOB TeOPHH MPUHSTUS PellleHnid U UCKYyCCTBEHHOTO MHTEJIIeKTa.

ConeprkaHWe JUCIMILIMHBI OXBAaThIBA€T KPYTI BOMPOCOB, CBSI3aHHBIX C 3aJayaMu MCC/Ie[OBaHUN B 00/acTH
CUCTeM WCKYCCTBEHHOTO WHTeJJIeKTa, TIPUHIUIAaMH, MOJe/sMH U MeTOJaMH YTIpaB/ieHus CHUCTeMaMH
HCKyCCTBEHHOTO MHTeJIJIeKTa, TeHIeHIIUSIMUA UX Pa3BUTHSI, TEOPeTHUIeCKIUMU TTOJIOXKeHUSIMA OCHOBHBIX METO/[0B
TEOPUH UCKYCCTBEHHOTO MHTEJIJIeKTa.

[TporpamMmoii JUCHUITIMHEI TTPelyCMOTPEHBI CJleIyIOIIYie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e MArHOCTHYECKas paboTa;
e oruet 1o JIP;
¢ BOMPOCHI K 9K3aMEHY.

IIpomMeskyTouHasi arTecTamus IIPOBOAXUTCS B popMax:
e 9K3aMeH.

OO01jas  TPy/I0EMKOCTh OCBOEHHUSI AUCLUIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpamMMo# AWCIUITUHBI
TpeyCMOTPEHBI JIEKIIMOHHBIE 3aHsTHA (34 4.), 1abopaTopHbIi NpakTHKYM (34 4.), camocTosTe/bHast paboTra
crygenra (40 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 JUCLMILIMHEI cocTaBngeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

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

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

H TpyRoeMKOCTB,
auMeHOBaHUe PadoThI Pexomenjiyemas 1uTeparypa ac.
Pa3pen 1. . OcHOBHbIE OHATHA MCKYCCTBEHHOr0 HHTe/IeKTa (VN).
IToBTOpEHHE U OCMBIC/IEHVEe CBe/IeHHI 00 C. T Tonmaués. . OCHOBBI
OCHOBHBIX MeTO/]aX UHKeHeprHy 3HaHUMH, ncKyccTBeHHoro unresnekra: CI16. BT TY 2
UHTeJJIeKTyasbHBIX TeCTax U UHTe/IeKTyanbHbIX | "BOEHMEX" um. [I. ®@. YctuHosa, 2017
3a/1auax 1)
[ToBTOpEHHE CBeieHH T 06 UCTOPHSE Pa3BUTHS B. §. CoseTos, B. B. LlexanoBckui, B. [I.
MCKYCCTBEHHOI'O MHTe/I/IeKTa KaK HayYHOIO Yeprosckoi. . IIpefcrasieHyie 3HaHUM B 9
HarpapJ/IeHHs U COBPEMEHHBIX TeH/eHIUAX MH(OPMALMOHHbIX cCUCTeMax: M.:
Pa3BUTHS UCKYCCTBEHHOTO MHTE/IIEKTa. Axagemust, 2011 (1-2)
Wroro no pasgeny 1 4
Paspen 2. PerleHne HHTe/VIEKTYa/IbHBIX 33/]a4 B HelHpoceTeBoM Oa3uce.
. A. H. T'ymun. . I3bIKOBbBIE CpefCTBa
OTnazika mporpaMMHOM peanu3aliiy aAropuTMa )
VeI MHOFOCTONHO pa3paboTKy MHTEJIIEKTyaIbHBIX CUCTEM:
KOHTPO/MPYEMOTO 00y CII6.BI'TY "BOEHMEX" um. [I. ®. 5
HEeMPOHHOM CeTH MPsIMOTO pacTipoCTpaHeHusl. Yerunosa, 2013 (1-2)
Odopmenne otyera 110 JIP Nel. C. T Tonmaués. . OCHOBbI
HCKyccTBeHHOTOo MHTeInekta: CIT6. BT TY
OrtnaziKa MporpaMMHON peanusaLiyiu anroput™Ma | "BOEHMEX" um. [I. ®. Ycrusosa, 2017
00yueHHs1 cCaMOOpraHU3yHoILecss HeHPOHHOH (4) 5
CeTH a[anTUBHOIO pe3oHaHca. OdopmieHye C. I Tonmaués. . HelipoceTeBbie MeTOIbI
otueTa o JIP Ne2 obpaborku uHdopmaryu: CI16.BI'TY
"BOEHMEX" um. I. ®. YcTuHOBa, 2021
TToBTOpeHHe U yCBOeHHe CBefieH il 06 anropuTMe (3-4)
KOHTPO/IMPYyeMOro obyueHust HeMpOHHBIX ceteld, o| B. A. Uymokos, 1. ®. Acraxosa, A. C. 6
HeMpOoCeTeBbIX MO/Ie/ISIX MepPCenTPOHHOIO TUIla U [Torarios. . CHUCTeMBI UCKYCCTBEHHOTO
UX TPaKTUYeCKOM HCII0/Ib30BaHUU. HHTeJ/l/IeKTa. HpaKTI/IHECKI/Iﬁ KypcC: M.:
BHOM. Jlaboparopust 3HaHui, 2012 (6)
IToBTOpEHUE U yCBOEHME CBeeHU 00 C. I Tomvaags. . CucTeMel
anropUuTMax CaMOOpraHK3alui HePOHHBIX HCKyCCTBEHHOTO HHTGHHEKTa' 6
ceTel, O HeMPOCeTEeBbIX MOJE/ISIX aCCOLIMAaTUBHON "Bg%HIEI)K/Icéq;F];; MEA;HHS‘ICCTE&)Egj%H
MaMSTH U UX TIPaKTHUeCKOM HCIT0/Tb30BaHUH. : (4—6 ) ‘ ’
Wroro no pasgeny 2 22
Pa3pen 3. DBo/IIOI{HOHHBIE METOABI HCKYCCTBEHHOT'0 HHTE//IeKTa.
[ToBTOpeHue cBesieHuii 0 MeTogax sBpuctuueckoii| C. I. TonmauéB. . AITOPUTMBI TIOKCKa B
ONTUMH3aL1, CHMBOJILHOW MOJIeNTH cuCcTeMaxX UCKYCCTBEHHOTO WHTe/IIeKTa: 8
TeHeTHUEeCKOr0 a/If0pPUTMa U criocobax CII6.BI'TY "BOEHMEX" um. 1I. ®.
peasiM3aliuu ero ornepaTopoB YctuHoBa, 2012 (7)
W3yueHre NPUHLIMIIOB U CPEACTB peau3alyn A. Tlerar. . HeuéTkoe Mozie/IMpoBaHvie 1 6
reHeTUYeCKUX aJroputMoB. OTiaka ynpaenenue: M.: BUHOM. JlaGoparopust
3HaHui, 2012 (6)
11 24225



MpPOrpaMMHOM peav3alyy FeHeTUYeCKOro A. A. Macnos. . 'eHeTHYeCKH anrOpUTM
anroputma. Odopmienue oryeta 110 JIP Ne3 B MATLAB: CII6.BI'TY "BOEHMEX"
uM. [I. @. YctuHoBa, 2014 (Bce)
Wroro no pasgeny 3 14

12 24225



IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI UCKYCCTBEHHOI'O UHTEJ/IVJIEKTA

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta
¢ BOIIPOCHI K 5K3aMEHY;

e otueT 1o JIP;

e DK3aMeH.

Kputepuu oneHuBaHus

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

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

Bonpocsl K 3K3amMeHy

Ha sK3ameHe CTy/ieHTy Ipe/ijiaraeTcsi 1eCTh BOIIPOCOB Pa3sHOM CI0)KHOCTU. 3a IpaBU/IbHBIN OTBET Ha
BOITPOC TIPHICBAMBAETCS OTIpe/ie/IeHHOe KOJTIMYeCTBO 0aslioB, COOTBETCTBYIOIIMX CJIOKHOCTH BOTIPOCA.
MakcrmanbHO BO3MOYKHOE KOJIMUeCTBO HabpaHHbIX OaymioB — 11.

Ortuer no JIP

Mo xaxkzoit JIP HeoOXoAMMO BBITIONHEHME 3a/1aHus B cpejie Scil.ab (Wi MOMOIIIbI0 YHUBEPCATBHOTO
s13bIKa MPOrPaMMUPOBAHUS) U JeMOHCTPALIUS pe3y/IbTaTOB BBINIO/IHEHUS TIPeIo/iaBaTeto;
3aiuTa 1ab0paTopHEIX PaboT MPOBOJUTCSA Ha OCHOBE TPE/CTaB/IEHHOTO CTYZIEHTOM OTUeTa U
TpeyCMaTpUBaeT 00CYy>X/jeHHe TTOPS/IKA BLITIOIHEHUS 3a/JaHUs] U TIPOBEPKY YCBOEHUS CBeJIeHUl U3 TEOPUH 110
TeMe 3aZlaHUsl.
Otuet 1o JIP fo/mkeH copiepKaTh:
- 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
IMpaBusia opMHpPOBaHUS OL[EHOK, B 3aBUCUMOCTH OT HabpaHHbIX 6asioB:
10-11 - «OT/IMUHOY,
9,5 — 8,5 — «xopot11io»,
8 - 6,5 — «y/I0BIETBOPUTEBHOY,
6 ¥ MeHblIle - «HEeYJOBJIETBOPUTEILHO».
[IpenopaBareto NpeAoCTaB/sSeTCS IIPABO MOBBILLIEHUS OLIEHKU C YUeTOM IPOSIBJIEHHBIX B [POLIeCCe U3y4YeHUs!
IWCLIUIIIMHBI IMYHOCTHBIX Ka4eCTB CTY/eHTa.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe
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Pazpen 1. . OcHOBHBIe IOHATHSA Bormpocs!
5 10 |MCKyCCTBEHHOr0 UHTe/I/IEKTa 10 6 6 0 4 20 | 25 | 20 K
nn). 9K3aMeHy
Otuer no
Pazpen 2. Pemnienue JIP,
5 10 |uHTeNIeKTya/IbHBIX 3a/ja4 B 60 | 38 | 18 20 22 45 | 40 | 45 |Bompocsl
HellpoceTeBoM Oa3uce. K
9K3aMeHy
Otuet no
Pazpen 3. IBoIIOIHOHHBIE JIP,
5 10 |MeToAbl HCKYCCTBEHHOI0 38 | 24 | 10 14 14 35 | 35 | 35 |Bompocsl
UHTe//IeKTa. K
9K3aMeHy
Bcero 3a 10 cemecTp 108 | 68 | 34 34 40 | 100 | 100 | 100
Bcero no guciuiuinHe 108 | 68 | 34 34 40 | 100 | 100 | 100
14 24225




Kputepuu oneHuBaHus

OIIK-2
Bonpocbl omKkpbimoz2o muna:
Nel TunuuHOM 3a/1aueld, /i KOTOPOU TIPUMEHSIETCS a/ITOPUTM O0YUYEeHHUS «C YUUTETIeEM»,
SBJISIETCS — MPUCBOEHUE MeTKH Kjlacca KaxX/JoMy NpUMepy U3 MacCHUBa
BXOJHBIX JIaHHBIX. (6CMaAsbme nponyujeHHoe C/1060)
Ne 2 B anroputMe 06paTHOTO pacmpOCTPaHEHHUs OIITUOKH, YeM MEHbIIIe TapamMeTp

, TEM MEHbIIIe KODPEKTUPOBKA CUHANITUUECKUX BECOB,
OCyIIleCTB/IsIeMast Ha KaXK/I0M UTepaluy, U TeM 0oJiee T/IaZIKOU SIBJISIETCS TPAEKTOPHS B
TIPOCTPAHCTBE BECOB. (8Cmasbime NponyujeHHoe C/1060)

Ne 3 Cdopmynmpyiite ipobsieMy cTabMIBHOCTU-TUIACTUYHOCTH, CBSI3aHHYHO C 00yueHreM
WICKYCCTBEHHBIX HEMPOHHBIX CeTeld.

Ne 4 Kakuie Mopien1 HCKyCCTBEHHBIX HEHPOHHBIX CeTell peaau3yoT NPUHLIUIIEI
aBTOaCCOLMAaTUBHOM U reTepoaccoL[MaTUBHON amMsTh?

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

Ne 6 Kak niposiBrisieTcst CBOHCTBO «11epeo0yueHHOCTH» HeMPOHHOM ceTu?

Ne 7 ITpu 06paboTKe TEKCTOB Ha €CTeCTBEHHOM SI3bIKe TEeKCTOBasi eJMHULIA (TOKeH)

Tipe/ICTaB/sieTCsl B BeKTOpHOU (popme (BnoxkeHue - embedding). OT uero 3aBUCUT JjIMHA
3TOr0 BeKTOpa?

Ne 8 [aiiTe KpaTKoe cofiep>kaTe/bHOe OTMMCcaHKe TI0C/1e/J0BaTeIbHOCTH OTlepaLiyi,
BBITIO/THSIEMBIX HEMPOHHOM CeThIO aZlanTUBHOTO pe3oHaHca (APT) ripu Kinaccudukarm
obpazoB

Ne 9 Haiite orpegesienue GyHKIMU TIOTEPD, UCIT0/Ib3yeMOM ITpU 00YUEHUH C yUHUTEIEM.

Ne 10 Kakue felficTBUS LIMK/TMUE CKU BBITTOJIHSIIOTCS TTPU MTOMCKE TYTH Ha Tpade criocodom

MypaBbUHOM KOJIOHUHU
Bonpocbl 3akpbimozo muna:

Ne 1 B yem cocTouT CcMBICT TPOBEPKU Ha Ha/IMuMe UHTeeKTa, U3BeCTHOM KaK TecT
Teropunra?

1. onpepenienue yposHs uHTesuiekra 1Q

2. omnipefenieHye TIpodeccroHa bHON MTPUTOAHOCTH

3. pa3jie/ieHle MalllMHHOIO U Ye/10BeueCKOro MHTe//yIeKTa

4. BbIsiB/IeHHe TI00ejUTesIsi B COPEBHOBAaHUM YMCTBEHHBIX CIIOCOOHOCTEMH

Ne 2 Kakwe repeuriciieHHbIe HayyHble ¥ TEXHUUECKHe HalpaB/IeHns1 He OTHOCSTCS K 061acTH
WICKYCCTBEHHOTO MHTeJIJIeKTa?

1. MallIMHHBIN TIepeBoJ, TEKCTOB

2. HOUCK B pe/IALMOHHBIX 0a3ax AAHHBIX
3. TIofieprKKa MPUHSATHS PelleHuH

4. onTUMH3anUsA Pa3pbIBHBIX (PyHKIUH

Ne 3 OOyueHue NCKYCCTBEHHOM HEMPOHHOM CeTH MeToZioM 00paTHOTO pacrpoCTpaHeHusT
OIIMOKY TPOUCXOUT B HECKOJIBKO 3TarloB (OTMETHTe Hy’KHBIE).

. 9Tan pacuera (PyHKIJHOHA/IBHOr0 CUrHa/ia (0T BX0/ja K BBIXOAY)

. 9Tal pacuera omMO0K BO BHYTPEHHHUX C/I0fAX CeTH (0T BBIX0/Ja KO BX0OJY)
. Tarl repepacyeTa KOJIM4eCcTBa HEMPOHOB B CKPBITBIX CIIOSX

. 3Tan KOPPEKTHPOBKHU BeCOBBIX K03 (PHIleHTOB Me)KHeHPOHHBIX CBA3el
. 9Tarn KOPPEeKTUPOBKU 00yUaroIero mpuMepa

U WN -

No 4 Kak crenyeT noHUMaTh C/IOBOCOUETaHHE «pa3MeueHHbIe 00yuaroIiye faHHbIe»?

1. B obGyuaroijeit BLIOOPKe KaXK/Iblii K/IaCC COZIEPIKUT OJJMHAKOBOE KOJIMUECTBO
MIPUMEpOB

2. KaX[pIi K1acc B oOyyaroiijeli BHIDOPKe COZIepPKHT 3aJaHHOe KOTUUeCTBO
MpUMepOB

3. KaX/JoMy IpuMepy B 00yuJaroineii BbIOOPKe NPHUCBOeHAa MeTKa Kjacca
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4. KaK/[0My TprMepy B o0yuarolreil BEIOOpKe TIOCTaB/IeHa B COOTBETCTBHE
Pa3MepHOCThL BeKTOpa IPU3HAKOB

Ne 5 Kapra npr3HakoB B CBePTOYHOI HEHAPOHHOI CeTH 3TO:

1. MaTpwIIa rpaZiIMeHTOB Teperna/ia APKOCTH UCXOAHOT0 U300paXkKeHUst

2. pe3y/IbTaT onepanuy CBePTKH MaTPHIbI HCXO{HOT0 H300pakeHHs C
Marpuueii a/jpa CBepTKH

3. pe3ynbTar ripuMeHeHus onepaun padding K McxoqHOMY U300paXkeHHIO

4. pe3y/bTar MPUMEeHeHHs OTiepaliii CerMeHTal[U K UCXOHOMY M300paKeHHI0

Ne 6 OrmepaTop MyTalL[iM B reHEeTUUECKHX alrOpUTMax 00ecrieyrBaeT:

1. pacumpenue o6macTy rovcka 3a rnpeziesibl FpaHyL] Ha3HaueHHOTO MHTepBasa

2. UCK/IIoueHre ocobeli ¢ HAMMEHBbIIIeH MTPUCIIOCO0IeHHOCThIO

3. ¢popMupoBaHHe HOBBIX 0C00eii CO C/TydallHBIMH 3HaUeHUAMH GyHKIN
MPHUCII0CO0/IEHHOCTH

4. hbopMrpOBaHKe HOBLIX 0CO0el C TyUIIMMH 3HaUeHUsIMH MTPUCTI0CO0/IEHHOCTH

Ne 7 KonmuecTBO HelfPOHOB B BLIXOZAHOM CJIO€ MHOTOC/IOMHOT'O TIepCenTPOHA 3aBUCUT OT:

1. KosiryecTBa 006pa3loB B 00yuatolriei BLIOOpKe

2. Ko/JIM4ecTBa K/1aCCOB pacno3HaBaeMbIX 00pa3LioB
3. pa3MepHOCTH BEKTOPA, TIPEbSB/ISIEMOTO Ha BXOJ, CETH
4. OTyCTUMOTO 3HAUeHMsI OIIUOKU 00yUeHHsI

Ne 8 YcTaHOBUTE COOTBETCTBHE MEX/Y CTPYKTYPOIl HEMDOHHOW CeTH U Hauuvem/
OTCYTCTBHEM y Hee 00paTHBIX MeXXHEHMPOHHBIX CBSI3ei:

1. OfHOCNONHBIN NepcenTpoH

2. MHOroc/I0/HbI{ NIepcenTpoH

3. CeTb afjanTHBHON pe3oHaHCHOM Teopuu (APT)
4. CeTb ByHarpaB/eHHOH acCOL[MaTUBHOMN TTaMsITH

A. Cetb 6e3 oOpaTHBIX CBs3eit
B. CeTb c 06paTHBIMU CBA3AMH

Ne 9 OO0yueHre HEHPOHHOM CeTH METOZIOM «I00euTe b 3abupaet Bce» (WTA) o3HavaeT:

1. u3MeHeHHe BeCOBBIX K03((HULIMEHTOB B OZHOM CJIOe HEHPOHOB

2. U3MeHeHHe BeCOBBIX K03(D(hUL1IeHTOB 0JHOr0 HelipoHa

3. u3MeHeHHe BeCOBbIX K03((UIMEeHTOB JIOKaAbHOM IPpyMIbl HelipoHa
4. u3MeHeHWe eJUHCTBEHHOTO BeCOBOT0O Ko3dduieHTa

Ne 10 Kakue yTBep»K/IeHHsI CTIPABE/I/TUBBI /ISl CTPaTeruy 00yJYeHus] HEHPOHHOH CEeTH THIa
«KOTHUTPOH»:

1. y37b1 ¢ GOMBIIOH peakiyiel 3aCTaB/sSIOT BO30Y>KAtOIe CUHAIChI, KOTOPBIMHA OHU
YTIPaBJISOT, YBeJIMUMBATHCS B MEHBIIIel CTeleH:, YeM TOPMO3SIIie CHHATICHI.

2. y3/1bI C 00/IBIION peaKIjiel 3aCTaB/IAI0T B030y)K/Jal0lHe CHHAICHI,
KOTOPBLIMM OHH YIIPaBJ/ISIIOT, YBeJIMUUBATHCA CU/IBLHEe, YeM TOpPMo3siiye
CUHANCBI.

3. y3/1bl, IMEIOIIMe MaJTyIo Peakivio, BBI3bIBAIOT Oosiee CUIbHOE BO3pacTaHue
BO30Y)X/JAFOI[UX CUHAICOB, HO MeHbIlIee BO3pacTaHUe TOPMO3SIIUX CUHATICOB.

4. y371b1 , AMEHOI[He MAJIyI0 PeaKkHio, BbI3bIBAKT MaJioe BO3pacTaHue
B030Y)K/Jal0IIMX CMHAIICOB, HO 0OJ/IbIIIee BO3PACTaHHe TOPMO3SMIIMX CHHATICOB.

ITK-93
Bonpocbkl omKpbimozo muna:
Ne 1 MHoOroc/I0iiHast IOJTHOCBsI3HAst HeMPOHHAsK CETh MPSMOTO PAaCPOCTPAHEHUsT COCTOUT U3
MHOXKECTBa CEHCOPHBIX 7IEMEHTOB (BXOJHBIX ¥3JI0B), OZJHOTO W/IU HECKOJTBKHX
BBIUMC/TUTE/IbHBIX HEMPOHOB U OJJHOTO BBIXOJIHOTO C/I0sI HEHPOHOB.
(ecmaebme nponyujeHHble €106a)
Ne 2 ITpu 00yueHrr METO[OM 0OpaTHOrO PACIIPOCTPAHEHUS OIIMOKH B HEHAPOHHYIO CEThb
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Ne 5
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T0/IAf0T TIPUMEpHI U3 Y HaCTPauBaroT ee
IepeunicivTe 6a30BbIe OJIOKK CBEPTOUHOTO C/IOSI HEPOHHOM CeTH

CdopmynupyiiTe KpaTKue OmpeesieHUsT «CHIbHOTO» U «C/1aboro» UCKyCCTBEHHOTO
VHTeJIIeKTa

B uem 3ak/TrouaeTcs MPUHLIMIT CAMOOpraHu3aluu (00yueHus 6e3 yuuTeisi) HeHPOHHOR
CeTH Ha OCHOBe KOHKYPEeHIUH

KapTa npr3HakoB B CBepTOUHOM HeHPOHHOM ceTy uMeeT pa3MepHocTh 10x10. Hax Heit
BBITIO/THSIETCS OTEPAIysi CBEPTKHU C siipoM 3x3 (C eJMHUYHBIM 11aroM 6e3 100aBaeHus
(UKTUBHBIX NTUKCe/el), a 3aTeM ornepanust maxpooling c okHoM 2x2. Kakoe K0/iMuecTBo
3JIeMEHTOB Oy/IeT co/iepXaTh pe3y/bTUPYIOIas KapTa MPHU3HAKOB.

KakoBbl PUUMHBI BOSHUKHOBEHUS CETEBOTO «Tapajnya» Mpy 00yueHUH TiepcenTpoHa
Kakyro nH(opmaruio cofiepkKuT MaTpuiia HeTouHocTel, popMupyemasi B mpoiiecce
TeCTUPOBaHUs 00yueHHON HeHPOHHOW CeTH

CdopmynupytiTe 0CHOBHBIE HEIOCTAaTKX NMPOAYKIIMOHHOMN MO/IeNd 3HaHUM

ITaiiTe KpaTKy10 XapakKTepUCTUKY MexaHU3My caMoBHMMaHus (Self-Attention),
WCTIO0/Ib3yEMOMY B 33/jadax 00pabOTKH eCTeCTBEHHOTO S3bIKa.

Bonpocbl 3akpbimoeo muna:

7151 KaKuX CUCTeM C 37ieMeHTaMM UCKYCCTBEHHOTO WHTe/JIEKTa OCHOBHBIM
TIPEMMYIL[ECTBOM SIB/ISIETCS TIPUOOpeTeHHe 3HAHUH B Tporiecce 00yueHuUs Ha MPpUMepax

1. sKcriepTHBIE CUCTEMBI

2. MICKyCCTBeHHbIe HeHPOHHbIE CeTH

3. CUCTeMbl MHOTOKPUTEPUAILHOTO PaH)KUPOBaHUs ajlbTePHAaTUBHBIX pellleHni
4. cUCTeMbI pOEBOTO WHTeJIIeKTa

I'eHeTHUeCcKHe dJITOPUTMBI MTpeJHa3HAYEHBI /I peLIeHUd 3a4a4

1. HaxoXKeHYs OTITUMA/IBHBIX 3HaUeHUH QyHKIMOHa/Ia KauecTBa

2. HaXOXKAeHNs KBa3MONTUMA/IbHBIX 3HaueHUH (yHKI[HOHA/Ia KauecTBa
3. TIPOTHO3MPOBAHUS TEXHUUECKOTO Pa3BUTHS

4. Mope/TMpOBaHus TIPOLIeCCOB IBOJTIOLIMHU XKUBBIX OPTaHKW3MOB

Kaxkoii CMBIC/T BK/TaZIbIBA€TCS B TIOHATHE «IIPeCTAB/ISIEMOCTE», IIPUMEHSIEMOe K
HCKyccTBeHHOMU HeliponHoi cetu (MTHC)

1. HC crioco6Ha BoCTIpor3BeCTH Ha BbIXO/le BU3yasbHbINA 00pa3 onudpoBaHHOTO
rpuMepa

2. THC cniocobHa npeCcTaBUTh OTBET B ITOHSITHOU (hopme

3. UHC cnoco0Ha Bocnpou3BecTH (PYHKIHIO, ONIPeie/IeHHYI0 00yUaroie
BBIOOPKOH

4. THC criocobHa K 06yueH 0 METO/I0M CaMOOPTaHU3aI[uH

C Kako¥ 11eJIbI0 BBITTOJTHSAETCSI OTlepariyist CBEPTKHU C siIpoM (NXN) B CBEPTOUHBIX
HeWPOHHBIX CeTIX

1. pnist mpeobpa3oBaHust IByMepHBIX H300pa’keHr B TpeXMepHbIe

2. pJisl BBIfie/IeHUsl JIOKA/IBHBIX MPU3HAKOB B IByMEPHBIX H300pa)KeHHAX
3. A7 yBe/TMUeHus1 KOHTPAcTa U300pakeHust

4. 1yt yMeHbIIeHUsI pasMepHOCTH W300pa>keHUs B N pa3

Ecnu omnbka o6yuaeMoii HeipOHHOM CeTH YMeHbIIIaeTCsl Ha 00yJaroLX MpUMepax 1
BO3pacTaeT Ha TeCTOBBIX IIPUMepax, TO FOBOPST, UTO

1. ceTh 0OyueHa

2. ceTb nepeodyuyeHa
3. ceTb HeobOyuaema
4. ceTb Mapa/iM30BaHa

Ecnu obyuaroirjast BLIOOpKa COAEP>KUT TOJILKO 00pasiibl, I10JjaBaeMble Ha BXOJ
HEeMPOHHOM CeTH, a ee )Ke/laeéMble BbIXO/[bl OTCYTCTBYIOT, TO BbIOOpKA IpejHa3HaueHa
[J1s1 0Oy UeHHsI 110 METOIY

1. 0OyueHus C yuuTeaem
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IICK-6/23

Ne 1

Ne 3
Ne 4
Ne 5

Ne 6
Ne 7

2. oOyueHus 0e3 yunresis
3. o0yueHus C IOJKperyieHueM
4. CTOXaCcTHUUEeCKOTo 00yueHust

YcTaHOBUTE COOTBETCTBHE MEXK/Y Orepaliyeii B CBePTOUHOM C/I0e HeHPOHHOM CeTH U ee
0003HaueHUEM:

1. cBepTKa KapThl TPU3HAKOB CBEPTOUYHBIM SIIPOM
2. yMeHbIlIeHHEe pa3sMepPHOCTH KapThl TPU3HAKOB
3. HenvHelHOe TpeoOpa3oBaHUe MaCcCHBa KapThl TPU3HAKOB

A. Relu
b. Maxpoolling

B. Conv2D
Kakoe siBjieHMe Ha3bIBaeTCs «IapajiiuoM» HeMPOHHOW CceTH

1. oTCyTCTBHe BBIXOAHOTO CUTHAJIA TIPY HA/TMUWUY BXOZHOTO CHUTHAja

2. HapylIeHWe TIpaBU (OPMUPOBaHUS CTPYKTYPhI MEXXKHEMPOHHBIX CBSI3ei

3. 3HaueHHe OIIHOKY 00yJeHHs CeTH MepecTaeT H3MeHSATHCS B MPoIecce ee
TPEHUPOBKH, 0CTaBasICh BBILIE JOMYCTUMOr0 3HAYEHHUS

4. HeyCTONUMBBIN BBIXOJHOU CHUTHAJ CETH

CkopocTh 00yueHHst HEMPOHHOM CeTU B aJITOPUTMe 0OpaTHOTO pacrpoCTpaHeHUs
OILIKMOKU 3TO

1. MH/IeKC NTPOU3BOAUTENBHOCTH BEIUNC/INTE/IBHBIX CPE/CTB, peaIM3YHIMX TIPOLeccC
o0yuenust

2. ko3¢ dunuent B ¢popmysie pacyera IpUpalieHUsI BeCOB Me)XHEeHPOHHbBIX
cBA3ei

3. BpeMms, 3aTpayeHHOe Ha OfIWH LUK (310Xy) 00yUueHus: CeTH

4. Bpems 3aTpaueHHOe Ha 00yueHHe Ha OfIHOM O0yuJaroiieM rpuMepe

C Kako# 11eJTbI0 BHITIOJTHAETCS omepanys cyoquckpetrsaruu (pooling) B CBepTOUHBIX
HeNPOHHBIX CeTAX

1. py1s1 ypaneHuyst IyMOBOM COCTaB/IsiOLel Ha KapTe PU3HAKOB

2. 7151 yCUTIeHUs KOHTpacTa KapThl NIPHU3HAKOB

3. IS COKpaIeHus1 pa3Mepa KapThbl IPU3HAKOB

4. ny1s BblZleNleHus TPaJiJueHTOB Iepernaja SpKOCTH Ha KapTe IPU3HaKoB

Bonpocbl omkpbimozo muna:

Moz, oOyueHreM MHOTOC/IOMHOTO TePCeNTPOHA TOHUMAeT sl MPOL{eCC aJjanTal{ii CeTH K
TIpe/bsIBIEHHBIM 3Ta/I0HHBIM 00pasiiaM MyTeM MoAU(GUKALN

. (6cmasbme nponyujeHHble €108Q)

PacueT o1mmb0K BHYTPEHHUX CJI0€B OCYIIIeCTB/ISIeTCS TIyTeM peanr3ayi 00paTHoM
CBSI3M 110 OIIMOKe Y pacripoCcTpaHeHus ee B 00paTHOM
HarpaB/IeHUH — OT BBIXO/A K BXOAY CeTH. IIpy 3TOM MCXOZAT K3 TOTO, UTO OLIMOKa Ha
BBIXOZle HeHPOHA CKPBITOTO CJI0sI TIpe/iCTaB/sieT COO0 ,
pacripe/ie/IeHHBIX 10 BCEM CBSI35IM, UCXO/SIIMM U3 3TOTO HelpOHa B TIPSIMOM
HarpaeJIeHUH.

(ecmasbme nponyujeHHble €108a)

Onuimumte MOJHKIA anroput™ o0byuenrss THC ¢ OMOIIbIO TIPOLIeAyphl 00paTHOTO
pacrpocTpaHeHust OUTMOKU

[Haiite kparkoe orvicanvie YHKIIMOHUPOBAaHUS HEUPOHHOMW CeTH a/IalTUBHOM
pe3oHaHcHo Teopun (APT)

B uem 3akitouyaeTcs oTMuMe J0KaJIbHO-apecyeMoi MaMsATH OT aCCOLIMaTUBHOM MaMsTH
B uem 3akstouaeTcss MOJUQUKAIIS aITOPUTMa CaMOO0ydYeHUsT METO/IOM "yToMIleHUs "

ITpu 06paboTKe TEKCTOB Ha €CTeCTBEHHOM SI3bIKE TEKCTOBasi eJMHMUIIA (CJI0BO)
rpeicTaB/sieTcss B (hopMe UMc/IoBOro Bekropa (BnokeHus - embedding). Kakue
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XapaKTePUCTHKH CJI0Ba OTPAXKAIOTCSI B 3/IeMEHTaX 3TOro BeKTopa?

Ne 8 Kaxk Ha3bIBalOTCS XapaKTePUCTUKY KauecTBa 00y4eHHOU HeMPOHHOM CeTH, eC/ii B
pe3y/bTaThl Knaccu(UKaruy paszienstoTcs Ha

e TP — KOJI-BO MCTUHHO TOJIOXKUTEJIbHBIX Pe3y/IbTaTOB
e TN - KOJI-BO UCTUHHO OTPULIATEIbHBIX PE3Y/IbTaTOB
e FP — k0/1-BO JIO)KHO TOJIOXKUTE/IBHBIX PE3YJIbTAaTOB
¢ FN — k0s1-BO JIO)KHO OTPULIATe/IbHBIX Pe3y/bTaToB

—_

TP/(TP+FN)
TP/(TP+FP)
(TP+TN)/(TP+TN+FP+FN)

wnN

Ne 9 B uem cocrout oTmune Mexay o0ydueHreM «C yuuTesneM» U 00ydeHHeM «C
MOJKperyieHrheM».

Ne 10 HepeqnanTe J3Tarlbl IIpoLeAyphbl BBIBOJa Ha HEUETKUX TIPpaBU/IaX

Bonpocbl 3akpbimozo muna:

Ne 1 Kakue cuctembl C 3/1leMeHTaMU MCKYCCTBEHHOTO WHTEJI/IEKTa UCTOMb3yI0T 0a3y 3HaHUH,
chopMy/IMpOBaHHYIO B BH/Ie TIPaBUIT

1. uCKycCcTBeHHbIe HEMPOHHBIE CEeTH

2. 3KCIepTHbIe CUCTeMBbI

3. CUCTeMbl MHOTOKPUTEPUAILHOTO PaH)KUPOBaHUS a/IbTePHATUBHBIX PellleHni
4. cCUCTeMbl POEBOT0 MHTeJJIeKTa

Ne 2 Kakyto cMbIC/IOBYIO Harpy3Ky HeceT TepMHUH «0CO0b» B TeHeTHUeCKUX a/lrOPUTMax

1. 3T0 onTHMasIEHOE 3HaueHue 1iefieBoi HyHKIMK

2. 3TO 3HauYeHHs apryMeHTa Lie/ieBO QyHKLN

3. 3TO COBOKYITHOCTb [IapaMeTPOB 0/{HOT0 U3 BapMaHTOB pelliaeMoH 3a/auu
4. 3TO COBOKYITHOCTb TIpHeMJ/IeMbIX BADMAHTOB pelllaeMol 3aauu

Ne 3 Kakoti ortepatop peaykiuu (0TO0pa) B reHeTHUeCKHMX a/IT0pPUTMax 00ecrieunBaeT
HauOOJBITYI0 CKOPOCTh CXOIMMOCTH aJrTOPUTMA:

1. oneparop TypHHUpa

2. omeparop TUTHOro 0Tdopa
3. oreparop pyJ/IeTK!

4. orieparop UHBePCUU

Ne 4 OyHKIUS TIOTeph MPY 00yYeHHH NCKYCCTBeHHOM HeiipoHHo cet (MHC) aTo:

1. dyHKUMOHATBHAS 3aBUCHMOCTD, OTPa)Karolljasi 3aTpaThl BpeMeHH Ha 00yueHHe
ceTH

2. (pyHKIMOHA/IbHAA 3aBUCHMOCTD, ONpe/ie/IAI0IIas pa3/Inuue Mexay
JKeJIaeMbIM M TeKYII[UM BBIX0JA0M CeTH

3. dyHKIMOHA/bHAS 3aBUCMMOCTb, OTpa)karolliasi KOJIMUeCTBO BHIUMC/IUTE/NbHbBIX
orepaL{iii, TPOU3Be/IeHHBIX B IpoLiecce 00yuyeHust CeTH

4. $hyHKLMS, OTpaXkarolasi 3aBUCUMOCTb MEXK/y KOJIMUeCTBOM HeliDOHOB B CETHU U
JOCTUTHYTOM TOYHOCTBIO O0yUeHHOM! CeTH.

Ne 5 Kakue cTaHgapTHBIe MPpeoOpa30BaHUs BITO/HSAIOTCS B O[HOM CBEPTOUHOM CJIOE
CBEPTOUYHOU HeHPOHHOH CeTH. (8bI6pAMb HYyHCHOE)

. oIlepanys CBepTKH C siJPOM pa3MepHOCTH (nxn)

. He/IMHelHoe (yHKIHOHA/IbHOe ITpeodpa3oBanue (AKTHBALVA)

. OTiepariyst BLIUMC/IEHUS] 00paTHOM MaTpHIIbl KO3(Q(MULIMEHTOB Siipa CBEPTKH
. omeparus noABbIOOpKH (pooling)

. BBIUMC/IeHHe 3HaueHus1 QYHKLWHU M0Tephb

U WNBRE

Ne 6 OO0yueHre HEHMPOHHOM CeTH MeTOZI0M 0O6PaTHOTO paclpoCTPaHeHHs OITMOKY
3aK/II0YaeTCs B
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1. BeIOOpE ONTHMAaNBHOTO KOMYeCTBa HEHPOHOB

2. ONTUMU3ALUH CTPYKTYPbI Me)KHEHPOHHBIX CBSA3el

3. HacTpoiike 3Ha4YeHH# K03((PUIHeHTOB Me)XKHelIPOHHBIX CBs3el
4. HaCTpO¥iKe NapaMeTpOB aKTHBAL[MOHHBIX (DYHKLUN

Ne 7 YCTaHOBHTE COOTBETCTBHE MEX/Y CTPYKTYPOI HeHipDOHHOM CEeTH M CIIocOO0M ee
00yueHwUs:

1. CeproyHas HelpoHHasi CeThb

2. MHOTOC/IOMHBIN TTePCeNTPOH

3. CeTh alanTUBHOM pe3oHaHCHOM Teopun (APT)
4. KorHuTpoH

A. ObByueHue «C yunuTenemM»

b. OGyuenue «be3 yuurersi»
Ne 8 CBO¥iCTBO «T1epeo0OyueHHOCTH» UCKYCCTBEHHOW HEHPOHHOU CeTH 03HayaeT, uTo

1. HelipoHHast CeTh TPAaBUILHO pacio3HaeT NMpUMephl U3 o0yyJatolriell BEIOOPKU U
TOXOXKUE MPUMEPBI U3 KOHTPOILHON BEIOOPKU

2. HelipoHHAasA CeTh MPABU/IHHO PACMO3HAET IPUMeEpPHI U3 00yuaroiiel BbIOOPKH,
HO He Paclo3HaeT M0X0KHe NPHMepPhI U3 KOHTPOJIbHOH BHIOOPKH

3. HelipOHHas! CeTh HETPaBWILHO pacIio3HaeT MPUMephl Kak U3 00ydarorei
BLIOOPKH, TaK U TIOXOXKHe TIPUMephl 13 KOHTPOJIBHOU BEIOODKH

4. HelpOHHAs CeTh CJIUIIKOM Z0/T0 00ydanach

Ne 9 Ilnist Kakoro criocoba o0yueHust HEHPOHHBIX CeTel CBOMCTBEHHA MpobieMa Haluuus
«MEpTBBIX» HEHPOHOB

1. mpsimoe KOHTposIpyeMoe ofyueHre
2. obyueHue C NIOAKperieHneM

3. o0yueHnue Ge3 yuuressi

4. croxactuueckoe obyueHue

Ne 10 Marpuiia HeTouHoCTeH, (hopMupyeMas 110 pe3y/akTaTaM 00yUueHHst HEHPOHHOM CeTH
oTpaXkaeT

1. TOJILKO KOTMUECTBO JIOXKHO-TI0/IOXKUTEMLHBIX OTBETOB CeTU

2. TOJIbKO KOJTMUeCTBO JIOXKHO-OTPHULAaTEe/IbHbIX OTBETOB CEeTH

3. KOJTMUeCTBO KaK JIOXKHO-TIOJIOXKUTEMbHBIX TaK U KOJTMUECTBO JIO’KHO-
OTpHULlaTe/JIbHBIX OTBETOB CeTH

4. Konmu4ecTBeHHOe pacipeje/jieHrue BCe€X 0TBETOB CeTH: HCTUHHBIX H JIOXKHBIX
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