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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Huctmrummna «MckyccrBeHnnble HelpoHHble cetu (ImyOokoe oOyueHue)» BXOIUT B
porpaMMmy Maructparypbl «VICKycCTBEHHBI MHTEIJIEKT U POOOTOTEXHHUYECKUE CUCTEMBD» I10
HanpasiieHuto 27.04.04 «YnpapineHue B TEXHUUECKUX CHUCTEMax» M M3ydyaercs BO 2 cemectpe |
Kypca. JQucuunnuny peanusyer Kadeapa mMexaHUMKHM M IPOLECCOB ynpasieHHd. JucuuminHa
COCTOUT M3 6 pa3zfenoB U 15 TeM M HampaBileHa Ha M3Y4EHUE METOJOB IIOCTPOCHHS CHCTEM
aBTOMATUYECKOI'0 YNPABIEHUS Ha OCHOBE NCKYCCTBEHHBIX HEHPOHHBIX CETEH, OCBOCHUE METO0B
pelIeHUsT OCHOBHBIX 33/]1a4 YIIPaBJIEHUS C UCIIOJIb30BAHUEM HEUPOHHBIX CETEH.

Ilenpt0 OCBOEHUS IUCLMIUIMHBI SIBJISIETCS OOyYEHHE CTYAECHTOB METOAAaM IOCTPOEHUS
HCKYCCTBEHHBIX HEHPOHHBIX CETEH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JUCHUIIVIMHbI

OcBoenne nuctumnabl  «VckycctBenHble Heiponnble cetn  (I'myOokoe oOyueHue)»

HaIrpaBJICHO

Ha (GOpPMHpPOBAHHE

y

KOMIICTCHITNH ):

o0y4aromuxcsl  CIEeAYIOIUX KOMIETEHIMH  (Y4acTu

Tabnuya 2.1. Ilepeuenv komnemenyutl, Gopmupyemvix y 00yYAOWUXCL NPU OCBOCHUU
OUCYUNTIUHBL (Pe3VTbmambvl 0C80EHUS OUCYUNTUHDL)

HNHaukaTopbl 10CTHKEHH KOMIIEeTeHIMT
Iudp Komnerennus A PEI A N I
(B paMKax JaHHOUW NHUCUMUTUIMHBI)
OIIK-7.1 YMeer pa3pabaThIBaTh U pealn30BbIBATh HAa MPAKTHUKE
CriocobeH ocyIIecTBIATh CXEMOTEXHUYECKHE U CUCTEMOTEXHUYECKHUE PELICHUS AJISI CUCTEM
000CHOBaHHBIN BBIOOD, ABTOMATH3allUU U YIIPaBICHUS;;
paspabatbiBath 1 peanuzoBeiBaTh |OITK-7.2 YMmeer pa3pabaTeiBaTh anmapaTHO-TIPOrpaMMHbIC
OIK-7 Ha MpaKTHKe CXEMOTEXHUYECKHE, |peIleHHs U1 CUCTEM aBTOMATU3aIlH U YIIPABICHHUS;;
CHUCTEMOTEXHUYECKUE U OIIK-7.3 Baageer noaxonamu sl OCYILIECTBICHUS
annapaTHO-IPOTrPaMMHBIE 000CHOBaHHOTO BBIOOpA M peaIn3allii Ha IPaKTHKE
PELICHUs ISl CUCTEM CXEMOTEXHUYECKHX, CHCTEMOTEXHUUECKHX U alllapaTHO-
ABTOMATH3aLWH U YIPABICHUS |[POTPAMMHBIX PELICHHUH JIUIS CHCTEM aBTOMAaTH3aLUH U
YIIpaBIEHUSL.;
OIIK-8.1 3HaeT OCHOBHBIC METO/IBI, IPUMEHSIEMBIC IS pa3padOTKU
CHCTEM YIIPABJICHHS CIIOKHBIMU TEXHHYECKUMHU 00BEKTaMH 1
CriocobeH BBIOMpaTh METOABI U
TEXHOJIOTHYECKUMH ITPOIeCCaMHu;;
pa3zpabaTbIBaTh CUCTEMBI
OIIK-8.2 Ymeet pa3pabaTeIBaTh CUCTEMBI YIIPABICHHS CI0KHBIMU
OIIK-8 yIpaBJIeHHUs CI0KHBIMH
TEXHUYECKUMHU 00BEKTaMH U TEXHOJIOTHIECKUMHU IPOLIECCAMU;;
TEXHUYECKUMU 00bEKTaMH U
OIIK-8.3 MimeeT HaBbIKM BEIOOpA METOJIOB M Pa3pabOTKH CHCTEM
TEXHOJIOTHYECKUMH ITPOIleCCaMHU
YIpaBJICHUS CIOXKHBIMH TEXHUYECKUMHU 00BEKTaMH U
TEXHOJIOTHYECKUMHU ITPOIIECCAMH.
[IK-1.1 3Haet MeTOBI U CPECTBA PELICHUS 3a/1a4 HAYUHBIX
MCCIeJ0BaHNH B 00JIACTH CHCTEM HCKYCCTBEHHOTO MHTEIIIIEKTa 1
CrmocobeH GpopMyIupoBaTh LEIH,
., ~ |poOOTOTEXHHIECKUX CHCTEM;;
3a7[a4y HAyYHBIX UCCIICOBaHUH B
[IK-1.2 Ymeer ¢popMymupoBaTh HENb U 331a9H HAYIHBIX
[K-1 00J1acTH HCKYCCTBEHHOTO . .
uccie0BaHni B npodeccrnonabHOI o0nacTy;;
MHTEJJIEKTa, BEIOMPAaTh METOAbI 1
[1K-1.3 Brnageet nmpuemamu it (GOPMYITHPOBKH LENH U 33129
CpeJCcTBa pelleHus 3a1a4 N
HAyYHBIX HCCIIEIOBAaHUH, YMEET BRIOMpPATh METOBI M CPEICTBA
pemeHns 3a1a4d IpogeccHOHANBHON AEATENbHOCTH.
Crnoco0OeH MpUMEHATh I1K-2.1 3HaeT coBpeMEeHHbIE TEOPETUIECKHE 1
COBpPEMEHHBIE TEOPETHUECKUE U |IKCIIEPUMEHTAIBHBIE METO/IBI, TPUMEHIEMBIE IS pa3paboTKu
HKCIEPUMEHTAIBHBIE METOBl  |MaTeMaTHUECKUX MOJENeil HCCleayeMbIX 0OBEKTOB M MIPOIIECCOB
pa3paboTKN MaTeMaTHIeCKUX  |MPOohecCHOHATBHOM e TeIFHOCTH;;
IK-2 Mozeneit uccnenyemsix 00sexToB |I1K-2.2 Ymeer onpenensats 3¢ peKTHBHOCTS IPHUMEHAEMBIX
Y IIPOIIECCOB, OTHOCSIIUXCSI K |METO/IO0B IS pa3pabOTKN MaTeMaTHYECKUX MOJIENEH HCCielyeMbIX
npodeccHoHAIBEHOM 00BEKTOB M MPOLIECCOB;;
JesrenbHOCTH No HanpasieHuto |[1K-2.3 Brnaneer coBpeMeHHBIMU TEOPETHUECKUMU U
IIOJITOTOBKH 9KCIEPUMEHTAILHBIMYA METOIAMH JUIsl pa3paboTKu




I/IH}II/IKaTOPLI JOCTHIKCHHUSI KOMIIETCHIINHN

u o
bp (B paMKax JaHHOUW TUCUUTUIMHBI)

Komnerennus

MaTEeMaTHIECKUX MOJIENIEH 0OBEKTOB M POLIECCOB
npodeccHOHAIBHOH NEATENFHOCTHU 1T0 HANIPABICHHUIO MOJTOTOBKH. ;

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

HucuuiuinHa «MckyccTBenHble HelipoHHble cetd (I'nmyOokoe oOydeHue)» OTHOCHUTCS K
o0s3aTenbHON yacTu 61o0ka 1 «Aucoumimael (MOTysH)» 00pa30BaTEIbHOM MPOTPaMMBI BBICIIETO
o0Opa3oBaHus.

B pamkax o00pa3oBaTenbHOW MPOrpaMMbl BBICIIETO O0pa30BaHUsl OOYJAIOIIMECS TaKKe
OCBauBaKOT Apyruc JUCHUITIINHBI I/I/I/IJII/I IMPAaKTHUKHU, CHOCO6CTBYIOH_II/IG JOCTHUIKCHUIO
3alUIAHMPOBAHHBIX PE3YJILTATOB OCBOCHHS JUCHMIUIMHBI «VICKYCCTBEHHbIE HEHpPOHHBIC CETH
(I'myGokoe oOydeHue)».

Tabnuya 3.1. Ilepeuenv xomnonenmos OI1 BO, cnocobcmgyiowux 00CMuUudMdCeHUIO
3anjIAHUPOBAHRHbBIX pe3)lbmamoe OC60EHUA aMCl/ﬂ/tnﬂqul
IpenmecrByomue Hocaenyrwomue
Mudg Haumenosanue }JIHCEI/IZ:IHPIHLI?IMOI; JIM Z[HCHHHJ]HH)IZI/I\];JOH JIN
P KOMIIETeHIIHH . YT, . Y,
NPAKTHKH NPAKTHKH
CrniocoOeH OCyYIIECTBISITh
000CHOBaHHBIN BEIOOD,
[IpoekTupoBaHue
pa3pabartbiBaTh U
ABTOMATH3HPOBAHHBIX CUCTEM
peaIn30BBIBATh Ha MPAKTHUKE
IIpoexTupoBanue yIIpaBJICHUS,
CXEMOTEXHUYECKHE,
OIIK-7 POOOTOTEXHUYECKUX CHUCTEM; HayuHo-uccnenoBaTenbekas
CHCTEMOTEXHUYECKHE U
pabora;
annapaTHO-NPOrpaMMHBIE
TexHonornyeckas MpakTHKa;
pELIeHUs ISl CUCTEM
ABTOMATH3aLUH U
yIpaBIeHUs!
CriocoOeH BBIOHpATh
METOJIbI ¥ Pa3pabaThiBaTh .
HckyccTBeHHbIE HEHPOHHBIE
CHCTEMBI yIPaBJICHUSI [MpoexktupoBaHwue
cetr (OOyuenwue ¢
OIIK-8 CJIOKHBIMH TEXHUYECKUMU POOOTOTEXHUUECKHUX CUCTEM;
MOJIKPETLICHUEM );
00BEKTaMHU U
TEXHOJIOTHYECKHMHU
npoleccamMmu
Koenumuenvie ungopmayuonnwvie
MEXHOL02UU 8 UCKYCCBEHHOM
unmeiekme*>;
Cri0coBeH opMyMpoBaTs Cognitive Information Technologies | TexHomorudeckas nMpaKkTHKa;
- 3az[aq11)/1 }i,a prIX in Artificial Intelligence**; HckyccTBeHHBIE HEHPOHHBIE
’ 1 Hayt Virtual Reality and Computer ceru (OOy4enue ¢
uccie0BaHuil B 00s1acTi e
Vision**; MTOJIKPETICHHEM )
[K-1 HCKYCCTBEHHOI'O
Bupmyanvhas peansnocms u WHrenekTyaabHbie
MHTEJUIEKTa, BBIOMPATH e
KoMnblomepHoe 3peHue **; WH(OPMAIMOHHBIE CUCTEMBI,
METO/IbI ¥ CPE/ICTBA
MammnHOoe 00y4deHue u aHaJu3 [peaumiioMHas NpakTHKA,
peteHust 3ana4
OOJIBIIINX JAHHBIX;
IIpoexTupoBanue
POOOTOTEXHUYECKUX CUCTEM;
Crnioco0OeH MpUMEHATh HayuHo-uccnenoBarenbckas
COBPEMEHHBIE paborta;
TEOPETHYECKUE U Mawunnoe obyuenue u anaiusz TexHonorn4yeckas MpakTHKa;
IK-2 JKCIICPUMCHTAIBHEIC OONLUIUX OAHHBIX, [peaaumioMHas NpakTHKA,
METO/IbI Pa3pabOTKH HckyccTBeHHBIE HEHPOHHBIE
MaTeMaTHYECKUX MoJiesiel cetu (OOy4enue ¢
HccleyeMbIX 00BEKTOB U TIOJIKPEIICHAEM);




[penmecrByrommue Hocnexyromue
Ingp Haumenosanue HHC?{HI:IHHHLI7MOI;[IyHH Z[l/lClll/ll'lJ'll/ll}Il)]:l/;/IuOZ[y.]'lH
9 9

KOMUETEHIIH NpaKTUKH* NpaKTUKH*

IPOLECCOB, OTHOCSIIUXCS K
po¢eCCHOHATBHOM
JesATEeIEHOCTH 10
HaIPaBJICHUIO IOATOTOBKU

Dynamics and Control of
Space Systems**;

Jlunamuxa u ynpaenenue
KocMuueckumu cucmemamu**;

* - 3amoNHACTCS B COOTBETCTBHUH ¢ MaTpuieii kommnerenuii u CYII OI1 BO

** - 3JIEKTUBHBIC TUCIMIUIMHBI /TIPAKTHKH




4. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

OOm1ast TpyoeMKoCTh aucuIunHbl «VckyccTBeHHBIC HeipoHHBIE ceT (I'Ty0okoe 00ydeHne)» COCTABISET «S5» 3aUETHBIX CAHHUII.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam O0c8OeHUsi 00PA308amMenrbHOU NPOSPAMMbL BblCUe20 00paA308aHust OJisi OYHOU DOopMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMec2T pCED)
Koumaxmmnas paboma, ax.u. 36 36
Jlexrun (JIK) 18 18
Jlabopartopusie pabotsl (JIP) 18 18
IMpaktryeckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 117 117
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 27 27
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 180 180
3a4.e/1. 5 5




5. COAEPKAHUE JUCIUITVINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunsvt (MOOYis) no 8udam y4ebHou pabomol

Bun
Homep | HammeHnoBaHue pasnena .
Conep:xanue pasaesa (TeMbl) yueOHOM
pa3nena AACHHILTAHBI .
padoThI
11 OnpenesneHus, HICTOPHSI Pa3BUTHS U TJIaBHBIC JIK. TIP
' TPEH/IBl ICKYCCTBCHHOTO WHTEJUICKTA. ’
Buonornueckuii HEMpPOH U €ro MaTeMaTU4ECKas
OCHOBHBIC MOHATHS. mozenb. Tumel pyHkui akTuBanuii. Helipocetu u
Tumnonorus 3amay, 1.2 ' y ’ P JIK, JIP
ux knaccuukanus. MaTeMaTHUECKUE MOJICIH
pelaeMbIX METOIaMHU 9
Paznen 1 CHCIMATU3UPOBAHHBIX HCHPOHOB.
MAaIIMHHOTO O0YYICHUSI. = =
N MHorocnoiinsie HelipoHHble cetu. [IpeacTaBnenue
MHorocnoiHsIi
3a/a4 Perpeccuy, anmpoKCHMAaInH,
TIEPCEnTPOH
1.3 AACHTU(DUKAINY, YIPABICHUS, CKATHS JAHHBIX B JIK, JIP
HEelpoCeTeBOM JIOTHIEeCKOM Oasuce.
MHOroc10iHbIN NEPCENTPOH.
AJNTOpPUTM 00PaTHOTO PaCIpPOCTPAHEHHSI OITHOKH 1
DBOJIIOIIMOHHBIE METOBI 2.1 p p pacmpoctp JIK, JIP
Paznen 2 . €ro MOoAU(UKAIIHH.
i 2.2 Br16op onTHMaNbHBIX TAPAMETPOB CETH JIK, JIP
3.1 HeifiporHas ceTs ¢ 00mieil perpeccuen. JIK, JIP
3.2 BepostHOCTHas HEHpPOHHAs CETh. JIK, JIP
. N HeifiporHsie ceTr ¢ pagnanbHBIMHA Oa3UCHBIMA
Paznen 3 |Buas! HeHpoHHBIX ceTeit 3.3 P pai JIK, JIP
(GYHKIUSIMU.
HeiipoHHas ceTb 1 caMOOpPraHU3yroIIMecs KapThbl
Koxonena
AnroputM 006paTHOTO paclpoCTpaHEHHs OIIHMOKY U
OBOJIOIIMOHHBIE METO/IbI .
Paznen 4 oG vCHIS 41 ero moaudukaiuu. Muorocinoinsie nepcentponst. | JIK, JIP
M Br160op onTuManbHBIX TAPAMETPOB CETH
Heiipoceru Xondunma. HelipoceTeBbie METOIBI
51 PEIICHHUs ONTUMHU3AI[HOHHO-KOMOUHATOPHBIX 33/1ay. K. TIP
. ' Heiipocetu Xsmmunra. PacriozHaBaHue 00pa3oB ¢ ’
HelipoHHsle cetu ¢ o
Paznen 5 TIOMOUIBIO PACCTOSTHUN.
00paTHBIMU CBSI3IMU "
JIByHampaBJICHHBIC aCCOIIMAaTUBHBIC HEHPOCETH.
5.2 Heifipoceru ¢ oOpaTHBIMU CBS3sIMH Ha 0a3e JIK, JIP
IepcenTpoHa
6.1 ['my0Ookue HeWpOHHBIE CEeTH. JIK, JIP
Crienman3upoBaHHBIC " "
Pazpgen6 | . 6.2 CBEpTOUHBIE HEHPOHHBIE CETH. JIK, JIP
HelpoceTn
6.3 PekyppeHTHEBIE ceTH. JIK, JIP

* - 3anonaseTcs Tonpko mo OUHOMU dhopme obyuenus: JIK — nexyuu, JIP — nabopamopnvie pabomei; C3 —
RPAKmMuyecKue/CeMunapcKue 3aHamus.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJINHBI

Tabnuya 6.1. Mamepuanvho-mexnuueckoe obecneuenue OUCYUNIUHBL

Crnenunanu3upoBaHHoOe
yueOHOe/1adopaTopHoe
odopynoBanue, [10 u
Tun aynuropuu OcHaleHue ayIuTOpuU
MaTepHuaJIbl 1JI1 0CBOCHUS
AMCUMILTUHBI
(mpyu HeOOXOAUMOCTH)
JlekunonHas
KomnerorepHslit
KJIacC
Jns
CaMOCTOSTEIIbHOMU
paboTHI




* - ayIUTOPHS IJIsT CAMOCTOSATENIbHOM paboThl oOyuaromuxcs ykassiaercs OBA3ATEJIbHO!

7. YHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECHHEYEHHUE JUCHUITIJIMHBI

Ocnoenas numepamypa:
1. C.Xaiikun. HelipoHHble ceTu: noaHbid Kypc. 2-¢ uza. M., "Bunbsamc", 2006.
2. A .H.Bacunbes, /I.A.Tapxos. HeiipocteBoe monenupoBanue. [IpuHIuns. AIropuTmsl.
[Tpunoxenus. CII6.: M3a-Bo [MonutexH. Yu-Ta, 2009. ISBN 978-5-7422-2272-9
3. Mohamad H.Hassoun. Fundamentals of Artificial Neural Networks. MIT Press,
Cambridge, Massachusetts, 1995.
4. 1.A.Tapxos. Heiiponnsle ceru. Moaenu u anroputmsl. M., Pagunorexnuka, 2005.
(Hayunas cepus "Heitpokommnbroreps! 1 ux npumenenue", pea. A.W.I"anymkun. Ka.18.)
5. C.C.Aggarwal. Neural Networks and Deep Learning. A Textbook. Springer
International Publishing
Lononnumenvnasn numepamypa:
1. D.E.Rumelhardt, G.E.Hinton, R.J.Williams. Learning representations by back-
propagating errors. Nature, 1986, V.323, pp.533-536.
2. Caudill, M. The Kohonen Model. Neural Network Primer. Al Expert, 1990, 25-31.
3. J.J.Hopfield. Neural networks and physical systems with emergent collective
computational abilities. Proceedings of National Academy of Sciences of USA, 1982, V.79,
No.8, pp.2554-2558.
Pecypcuvl ungpopmayuonno-menekommynuxkayuouro cemu « nmepremy:
1. ObC PYIH u croponnue DbC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYI
HAa OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB
- DnekTpoHHo-6mbnuoTeunas cucrema PYJIH — 9bC PY JIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YuuBepcurerckas Oubmmorexa onnan» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoncynbraHT cryfentay www.studentlibrary.ru
- OBC «Tpounkuit MOCT»
2. ba3bl TaHHBIX U TIOUCKOBBIE CUCTEMBI
- JJIEKTPOHHBIN (POH]] TPABOBOM U HOPMATUBHO-TEXHUYECKOHN TOKYMEHTALUU
http://docs.cntd.ru/
- nouckoBas cucrema Anaexc https://www.yandex.ru/
- mouckoBas cuctema Google https://www.google.ru/
- pedepatuBHas 6a3a nanubpix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuansi 015 camocmosamenvrol pabomol 00y4arOWUxcs npu
0CBOCHUU OUCYUNTUHBL/MOOYAA ™!
1. Kypc nekuuii no nuctmninne «VckyccTBenHsle HeliponHsle cetu (I'myOokoe
oOyudeHue)».

* - Bce y4eOHO-METOIMYECKHE MATePUAIIbI I CAMOCTOSITEILHON pabOThl 00yUYaIOMUXCS
pa3MeIIarTcs B COOTBETCTBUHU C ACHCTBYIONINM MOpsiaAkoM Ha cTpanuile aucuuruinael B TYUC!



PASPABOTYUKMU:

CanteikoBa Onbra

HoueHt AnekcanapoBHa
Jonoxcnocms, BYIT Tloonuce Damunus 1. 0.
JloeHt CamoxuH Anekcanap
CepreeBuu
Honocnocmo, BYIT Tloonuce Damunus 1.0
PYKOBOJIUTEJIb BYII:
Pazymusrii FOpuit
3aBenyronmii kKageapoit HukonaeBuu
Honocnocmo BYIT Ioonuce Damunus U.0.

PYKOBO/UTEJIb OII BO:

JloueHT

CanrteikoBa Oibra
AnekcanapoBHa

Honoxcnocms, BYIT

ITloonucw

@amunus U.0.



