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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Huctmrummna «MckyccrBeHnnble HelpoHHble cetu (ImyOokoe oOyueHue)» BXOIUT B
IIpOrpaMMy MarucTpaTypsl «AHaIM3 OOJBIINX JAAHHBIX U TEXHOJOTHH 3aLIUThl HHPOPMALUU 110
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 pa3fenoB U 15 TeM M HampaBleHAa Ha M3Y4EHUE METOJOB IIOCTPOCHHS CHCTEM
aBTOMATUYECKOI'0 YNPABIEHUS Ha OCHOBE NCKYCCTBEHHBIX HEHPOHHBIX CETEH, OCBOCHUE METO0B
peLIeHUsT OCHOBHBIX 3a/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)»
HamnpaBlIeHO Ha (QopMUpOBaHME Yy OOYy4alOIIMXCS CICAYIOIIMX KOMIIETEeHUMH (4acTu
KOMIICTCHITNH ):

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

I/IHZ[I/IKaTOp])I JOCTHIKCHUS KOMIICTCHIUHN

Iudp Komnerennus N
(B paMKax JaHHOUW NHUCUMUTUIMHBI)

I1K-1.1 3HaeT MeTOABI M CpPENICTBA PELICHUS 3a7jad HaAyUYHBIX
uccie0BaHui B 00J1aCTH 3al1UThl HH)OPMALIIH;;

ITK-1.2 YMmeet GhopMynupoBaTh [Eib U 33124l HAYIHBIX
HCCIICIOBaHM B TIPO(ECCHOHAIBLHON 00JIACTH, TOTOBUTH K
MyOJIMKALUK Pe3yJIbTaThl HAYYHBIX HCCIIEI0BaHUIi U HPOPMHUPOBATH
JIOKYMEHTHI JUTs IOJ]a9H 3asiBKU Ha M300pETCHHE;;

Crioco0eH GpopMyIupoBaTh LEIH,
3aJ]a4y HayYHbBIX HCCIICJI0OBAHUI B
IIK-1 obnacTy 3ammThl HHOOPMALIUH,
BBIOMPATh METO/BI U CPEICTBA
pemeHus 3a1a4d

Cnoco6eH NpUMEHATh METOABI U
TEXHOJIOTUH 3aIIUTHI
uHpopmanmu g penienns 3aga4d |[1K-2.1 3HaeT coBpeMeHHBIE TEOpETHYECKIE U

K-2 YIpaBJIeHUS TPOEKTAMH B 9KCIIEPUMEHTAIILHBIE METO/IbI, TPUMEHSIEMbIE IS pa3pabOTKH
obnactn HHGOPMAITMOHHBIX TEXHOJIOTHH 3aINThl HHPOPMAIUH U TPOLIECCOB
TEXHOJIOTHH B YCIIOBHAX npodeccrnoHANBLHOM NeATeNbHOCTH;;
HEOIIPECIIEHHOCTE! U PUCKOB
nH(OPMALMOHHBIX YIPO3;
CriocobeH ompenensiTh yrpo3bl
6e3omacHOCTH HHPOPMAIUU U
BO3MOJKHBIC IYTH €€ 3alllUThl HA
IIK-3.1 YMmeeT npoBOANUTE aHAIHU3 CTPYKTYPHI U COJCPKAHUS
OCHOBE aHallu3a CTPYKTYPBI U .
IK-3 MH(POPMAIIMOHHBIX MPOIIECCOB U 0COOEHHOCTEH

coJieprkaHust HH(OPMAIIHOHHBIX
MIPOLIECCOB U OCOOEHHOCTEH
(YHKIIMOHHPOBAHUS
MH()OPMALMOHHOM CHCTEMBI

(hyHKIIMOHMPOBaHUS HH(POPMAIIMOHHBIX CHCTEM;;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Hucuumnuna «WckyccTBeHHble HelpoHHble ceTd (I'myOokoe oOydeHue)» OTHOCHTCS K
4acTH, (HOpMHUPYEeMON yYacTHHKaMH OOpa30BaTeIbHBIX OTHOIIEHUN Onoka 1 «/lucuurminHb
(Momynm)» 00pa3oBaTeNbHOM MPOTrPaMMBI BBICIIIETO 00OPa30BaHMUS.

B pamkax oOpa3oBaresnbHOM HporpaMMbl BbICHIET0 OOpa30BaHUS OOydalOIIMECs TaKKe
OCBauBaAOT Apyrue JUCITUITIINHBI A/nim IMPAaKTHUKHU, CHOCO6CTByIOHH/Ie JOCTHXKCHUIO
3alJIAaHMPOBAHHBIX PE3YJIbTATOB OCBOCHUS JUCHMIUIMHBI «VICKYCCTBEHHbIE HEWPOHHBIE CETH
(I'my6okoe oOyueHue)».




Tabnuya 3.1.

Ilepeuenv komnonenmos OIl BO,

3ANIAHUPOBARHbLX pe3)1bmamoe OC60E€HUA aI/lCI/[I/H’lJZMHbl

CnocooCmeyrouuUx — O0CMUNICEHUIO

IIpepmecrByromue Ilocaenyromue
ndp Haumenonanmue HHCEHI:[HHHBI7MOI;IyHH, nncuunnnill}ll,l/;auouynn,
KOMIEeTeHIUH . .
NPAKTHKH NMPaKTHKH
Hckyccmeennvle Heliponnbvle
cemu (Obyuenue ¢
CriocobeH GpopMynupoBaTh noQKp _engeHueM) 5
HeAW, 3a71atH HayqHbIX Artificial Neural Networks
’ . (Reinforcement Learning)**;
HCCIIEI0BaHMH B 00J1acTH
TIK-1 HayuHo-mccnemoBarenbckas
3aIIUTH HHPOPMALINH,
BEIOMPATh METOJIBI U padota (noxysenue
CpeJICTBA pellicHus 3a1ad TIEPBIHBIX HABBIKOB Haquo:
HCCIIeIOBATEIBCKON paboTHI);
[IpenmumiomMHas NpaKkTHKa,
Hayuno-uccredosamenvcras
paboma (nonyyenue
NEPEUYHBIX HABLIKOB HAYYHO-
uccne008amenbekou
CriocoOeH MPUMEHSATh pabomul);
METO/IBI ¥ TEXHOJIOTHH Hayuno-uccredosamenvcras
3aIUTH HH)OPMAIHHA IS paboma,
peLIeHus 3a1a4 yIpaBIcHUS Ilpedounnomnasn npakmuka,
K-2 IpoeKTaMu B 00acTu Kpunmonozus u npakmuka
HHPOPMAINOHHBIX wupposanus;
TEXHOJIOTHH B YCIIOBHAX HnmennexmyanvHule
HEOINpEeIeICHHOCTEN unpopmayuontvle
PHCKOB HH()OPMAIMOHHBIX cucmemor ¥*;,
yIpos; Intelligent Information
Systems**;
3awuwennoe npoepammuoe
obecneueHue;
Junamuxa u ynpasnenue
KOCMUYECKUMU CUCTEMAMU;
Hckyccmeennvle netiponnvie
CriocoOeH onpenensTh cemu (Obyuenue c
YTPO3bI 0€301MacHOCTH nookpenuenuem)**;
nHpopMaLnKU U BOZMOXKHBIE Artificial Neural Networks
MYTH €€ 3allIUThl HA OCHOBE (Reinforcement Learning)**;
K-3 aHaJM3a CTPYKTYphI U Hayuno-uccredosamenvcras

coJIepKaHuUs
HHPOPMALMOHHBIX
IIPOLIECCOB U OCOOEHHOCTEH
(YHKIIMOHHPOBaHUS
MH()OPMALMOHHOM CHCTEMBI

paboma,

Ilpeoounnomnasn npaxmuxa;
Hayuno-uccredosamenvcras
paboma (nonyyerue
NEPEUYHBIX HABLIKOG HAYYHO-
uccned08amenbCko
pabomul);

* - 3aMOJHSACTCS B COOTBETCTBUM ¢ MaTpuiei kommnereHuii u CYII OI1 BO
** - 3NIeKTUBHBIC TUCIUIUIMHEI /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 pabomuvl no nepuooam 0c80eHUs 0OPA308amMeNIbHOlU NPOSPAMMbL 8blCUe20 00pa308anus Oiisl OYHOU @HopMbl
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 METO b
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!
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