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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Jucumrumna «Artificial Neural Networks (Deep Learning)» BXOAUT B HporpaMmy
MarucTpaTypsl «AHanM3 OOJIBIIMX JAHHBIX M TEXHOJOIMM 3alUThl HMH(OpManuu» 1o
HanpasiieHuto 27.04.04 «YnpapineHue B TEXHUUECKUX CUCTEMax» M M3ydaercs Bo 2 cemectpe |
Kypca. JQucuunnuny peanusyer Kadeapa mMexaHUMKHM M IPOLECCOB ynpasieHHd. JucuuminHa
COCTOUT M3 6 pa3fenoB U 15 TeM M HampaBlleHa Ha HM3Y4E€HUE METOJOB IIOCTPOCHHS CHCTEM
aBTOMaTHYECKOI'O YIPABJICHHs HAa OCHOBE MCKYCCTBEHHBIX HEHPOHHBIX CETEH, OCBOCHHUE METOJI0B
pellIeHNs OCHOBHBIX 33]1a4 YIPaBJIEHUS C UCIIOJIb30BAaHUEM HEHPOHHBIX CETEH.

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

2. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCIUIIJINHbI
OcBoenne nucnuminabl «Artificial Neural Networks (Deep Learning) / HMckyccTBeHHBIE
Heriponasle cetu (I'myOokoe oOydyeHue)» HampaBieHO Ha (OPMHPOBAHHE y OOYYarOIUXCs

CJIEIYIOIIUX KOMITETEHIIUN (YaCTH KOMIIETEHIINHN):

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 «Artificial Neural Networks (Deep Learning) / VckyccTBeHHbIE HEHPOHHBIE
cetu (I'mybokoe oOyueHue)» OTHOCUTCS K YacTH, GOpMUPYEMOM ydyaCTHUKaMU 00pa30BaTEIbHbBIX
otHomeHUHA Onoka 1 «/luctumimunasl (Moaynn)» 00pa30BaTENbHOW IMPOrpaMMBbl  BBICIIETO
oOpazoBaHws.

B pamkax o0pa3zoBaTeslbHOM NporpamMmbl BBICIIET0 O0pa30BaHHS OOydYarOIIMECs TaKxKe
OCBaMBAIOT JIpyrMe JWCUMIUIMHBI W/WIM  TPAKTUKH, CIIOCOOCTBYIOIME  JIOCTUKEHHUIO




3alUIaHMPOBAaHHBIX pe3ynbTaToB ocBoeHus nucuuiuimHbl «Artificial Neural Networks (Deep
Learning) / ckyccTBeHnHbIe HelipoHHbIe ceTH (I my0okoe oOydeHwme)».

Tabauya 3.1. Ilepeuenv xomnonenmos QOII BO, cnocobcmsyrouux 00CMUICEHUIO

3AN1AHUPOBAHHbLX pe3)1bmamoe OC60€HUA aI/lCI/[I/H’lJZqul

HanveHoBanme IIpeamecrByonue Mocaenyromue
Hndpp KOMIETeH I JHCHUITHHBI/MOIYJIH, JUCHUITHHBI/MOLYJIH,
NMPAKTHKH* NMPaAKTHUKH*
Hayuno-uccnenoBarenbckas
paboTa (monyucHue
CHHocoBeH opMyTHpoBaTS TIEPBUYHBIX HABBIKOB HAYYHO-
LeH, 3A0a4H HayHEIX UCCIICIOBATEIbCKON pabOThI);
I/ICCHQZ’[OBaHHﬁ B (ngnacm Ipenmnuomuas npakTixa,
IK-1 SAIIATH MEGOPMATIH Hckyccmeennvie netiponnvie
i pMaIui, cemu (Obyuenue c
BEIOMPATH METOJIBI U .
CpeACTBa PEIICHUS 3a7a4 nooKkpennenues)*,
p p Artificial Neural Networks
(Reinforcement Learning)**;
Kpunrosnorus u nmpaxktuka
MU(pPOBaHUSL;
Hnumennexmyanvuvie
uHgopmayuonuvie
Cnioco6eH IpUMeHATh cug)mg szzi*'
METOJIbI I TEXHOJIOTHH - ' .
Intelligent Information
3aIUTH HHYOPMAIHHA IS Systems**:
peIIeHNs 3a1a4 yIpaBIeHAS '
DOEKTAMH B OBIACTH 3amuIeHHoe MporpaMMHOE
TIK-2 P obecrieueHue;
HHPOPMAIMOHHBIX
TCXHOTIOTHIA B yCTOBUAX HayuHo-mccnemoBarenbekas
N aboTa (moyrydeHre
HeoTpeeleHHOCTEH U P (nostys
PHCKOB HH(OPMAIIOHHbIX TIEPBUYHBIX HABBIKOB HAYYHO-
D03 UCCIIeIOBATENBCKOM paboThI);
yrpos, HayuHno-uccnenoBatenbckast
pabora;
IIpenaunioMHas NpakTUKa;
HayuHo-uccnenoBarenbckas
pabota (moyueHue
eI S — TIEPBUYHBIX HABHIKOB HAYYHO-
o351 6630 I'E)aCHOCTI/I HCCIIeIOBATEIBCKON paboTHI);
I/IH(;I(—)]:)MaLII/II/I o BOSMOSKHELE HayuHo-mccnemoBarenbekas
abora;
ITyTH €€ 3alllUTHl HA OCHOBE P ’
AHAI3A CTDYKTYDBL 1 IIpenaunioMHas NpakTUKa;
IK-3 core iZHH};p JuHamuka u yrpaBiieHre
- q)OpMI;.LII/IOHHLIX KOCMUYECKUMH CUCTEMaMHU;
1POLIECCOB 1 0COBEHHOCTeH Hcxyccmeennvle netiponnvie
cemu (Obyuenue c
(G YHKIIMOHUPOBAHHUS oK (enzl)e) o) *;
MHPOPMALIMOHHON CUCTEMBI P ’
Artificial Neural Networks
(Reinforcement Learning)**;

* - 3aMONHSACTCS B COOTBETCTBUM ¢ MaTpuiei kommnereHnuii u CYII OI1 BO
** - 3NIeKTUBHBIC TUCIMIUIMHEI /TIPAKTHKH




4. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

O6mas TpynoeMkocth nucuumuinHbl «Artificial Neural Networks (Deep Learning)» coctaBiisieT «5» 3a4€THBIX €IMHHII.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0cC80eHUsi 00paA308amenbHOlU NPOSPAMMbL BblCUie20 00pA308aHUs Ol 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

Tun aynuropuu

OcHaleHue ayIuTOpuU

Crnenunanu3upoBaHHoOe
yueOHOe/1adopaTopHoe
odopynoBanue, [10 u
MaTepuaibl 1J1s1 0CBOEHHSA
JUCIHMILIAHBI
(mpu He0OXOAMMOCTH)

Aynutopus 1Sl IPOBEICHUS 3aHATUI
JIGKITMOHHOTO THUIIa, OCHAIIICHHAS

JlexumonHast KOMIUIEKTOM CIEUAIN3UPOBAaHHON MeOenu;
JIOCKOH (3KpaHOM) M TEXHUYECKUMU
CpEJICTBaMU MYJIbTHUMEINA MPE3EHTAIUH.
Komnerorepusiii | KoMnbroTepHBIi Ki1acc 1715 IPOBEICHMS




KJ1acc 3aHSITUNA, TPYNIOBBIX U MHAWBUIYaJTbHBIX
KOHCYJbTAIUH, TEKYILIETO KOHTPOJIS U
MIPOMEXYTOUHOI aTTecTaluu, OCHaIlIeHHas
MEePCOHAIbHBIMUA KOMIIbIOTEpaMU (B
konmuecTBe [[lapamerp] mT.), qOCKOM
(3KpaHOM) U TEXHUYECKUMHU CPEACTBAMU
MYJIbTUMEIMA PE3eHTaIUH.

AyauTopus Ui CAMOCTOSITENIbHONW PabOThI
o0yyaromuxcst (MOXeT UCIOIb30BATHCS IS

TIst .
A . | MpoBeIeHUs] CEMHUHAPCKUX 3aHSATHI U
CaMOCTOSITEIILHOM .
KOHCYJIbTAI[M ), OCHAIIICHHAS KOMILICKTOM
paboThI

CHEeIATM3UPOBAHHON MeOeIH 1
KomnbroTepamu ¢ goctynom B DMOC.

* - ayauTOpUs I CAaMOCTOSATENFHON paboThl oO0yuatontixcs ykaspiBaercss OBA3SATEJIBHO!

7. YHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECHHEYEHHUE JUCHUITJIMHBI

Ocnogénas numepamypa:
1. C.Xaiikun. HeliponHsle ceTu: nmonHbli Kypc. 2-¢ uza. M., "Bunbsamc", 2006.
2. A.H.Bacunbes, /I.A.TapxoB. HeiipocteBoe monenupoBanue. [IpuHIunIbI. AIrOpUTMBI.
[Tpunoxenus. CII6.: M3a-Bo [MoautexH. YH-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. Heiiponnsie ceru. Mogenu u anroputmsl. M., Pagunorexnuka, 2005.
(Hayunas cepus "Helipokommbrorepsl u ux npumenenue", pen. A.M.INanymkun. Ku.18.)
5. C.C.Aggarwal. Neural Networks and Deep Learning. A Textbook. Springer
International Publishing
Jononnumenvnasn 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-menekommynuxkayuonro cemu « Mnmepremy:
1. O9bC PYIH u croponnue DbC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT TOCTYI
Ha OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB
- DnexkTpoHHO-6ubmoTeunas cuctema PY/IH — 9bC PYIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas Oubauorexa onnain» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoHcynbTaHT cTyfeHTa» www.studentlibrary.ru
- OBC «Tpounkuiit MmocT»
2. ba3bl JaHHBIX U TTOMCKOBBIE CUCTEMBbI
- OJIEKTPOHHBIN (POH]T TPABOBOM M HOPMATUBHO-TEXHUYECKOUN TOKYMEHTAIIUH
http://docs.cntd.ru/
- mouckoBas cuctema SJunekc https://www.yandex.ru/
- mouckoBas cucreMa Google https://www.google.ru/
- pedepatuBHas 6a3a nanasix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 015 camocmoamenbHou pabomol 0OYUAOWUXC NPU
0CB80EHUU OUCYUNTUHBL/MOOYIA*:




1. Kypc nexiuit mo muctmmune «Artificial Neural Networks (Deep Learning) /
UckyccTtBennsie HelipoHHbie ceTu ([mybokoe oOyueHue)y.

* - Bce y4eOHO-METOANYECKHE MaTepuallbl Ul CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MeIaTCs B COOTBETCTBUHU € AEUCTBYIOLIUM MOPsAKOM Ha cTpaHule aucuuiuiiasl B TYHUC!



PABPABOTYMUK:

CanteikoBa Onbra

HoueHt AnekcanapoBHa
Jonoxcnocms, BYIT Tloonuce Damunus 1. 0.
PYKOBOJUTEJIb BYII:
Paszymusrii FOpuit
3aBenyromuii kadeapoit Hukonaeuu
Jonoscnocmo BYIT Tloonuce Damunus U.0.
PYKOBO/JUTEJIb OII BO:
Pazymusiii FOpuit
ITpodeccop Hukonaesnu
Honxcnocmo, BYITT Ioonuce Damunus U.0.



