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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Huctumnmaa «Artificial Neural Networks (Reinforcement Learning)» BXoaut B mporpammy
MarucTpaTypsl «AHanu3 OONBIIMX JAHHBIX W TEXHOJOTHH 3alIUThl WH(OpPMAUU» IO
HarnpasieHuto 02.04.02 «dynnameHTanbHas HHGOpPMATHKA U WHPOPMAIMOHHBIE TEXHOJOTUN» U
uszydaercs B 3 cemectpe 2 Kypca. Jducrumuuny peanusyer Kadenpa MexaHuku u mpoLeccoB
ynpasieHus. JlucuumiuHa cocTouT u3 4 paszaenoB u 10 TeMm 1 HampaBlieHa HA U3YYEHHE METOJIOB
IIOCTPOEHUSI CUCTEM AaBTOMAaTHYECKOI'O YIIPABJIEHHUS HAa OCHOBE HCKYCCTBEHHBIX HEHMPOHHBIX
CeTeil, OCBOCHHE METO/I0OB PEIlICHUsI OCHOBHBIX 3a/1a4 YNPaBJICHUS C UCIIOIb30BAaHHUEM HEHMPOHHBIX
CeTeH, apXUTEKTYp HEMPOHHBIX CETEU

Lenpto OCBOGHMSI AUCHMILTUHBI SBJISIETCS OOy4YeHHE CTYACHTOB METOJaM IOCTPOCHHUS
HCKYCCTBEHHBIX HEHPOHHBIX CETEH.

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JUCIHUIIJINHBI
OcBoenne mucrtuminabl  «Artificial Neural Networks (Reinforcement Learning) /
UckycctBennsle Heiiponnsie cetd (OOydeHuMe C TOJKPEIUIGHHWEM)»  HalpaBlIeHO Ha

(bopmupoBaHre y 00yUarOIUXCS CIEAYIONINX KOMIIETCHIIUN (YaCTH KOMITETCHIINN ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0c80eHuu
OUCYUNTIUHBL (Pe3VIbMambvl 0C80eHUS OUCYUNTIUHDL)

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

Iudp Komnerenuus N
(B paMKax JaHHOMW NHUCUMUIUIMHBI)

Crioco0eH GpopMynupoBaTh IEIH,
3a7a4m Hay4yHbIX uccinenoBanuii B |[1K-1.3 Brnaneer npuemamu 11 GopMyJTHPOBKY LIENH U 33134
[K-1 obuacTy 3amMThl MHGOPMAIMH, |HAaY4YHBIX MCCIIEIOBaHHH, YMEeT BRIOMpATh METOIbI U CPECTBA
BBIOMPATh METO/IbI U CPEJICTBA  |pElIeHHs 3a]ja4 MPOpeCCHOHATIBHON eI TEIbHOCTH. ;

peneHus 3a1a4d

Cnoco6eH NpUMEHATh METO/BI 1
TEXHOJIOTUH 3aIINTHI
uHpopmanuu g penienns 3ana4 |[1K-2.3 BrageeT coBpeMEHHBIME TEOPETUIECKAMH H
YIpaBJIeHUS TPOEKTAMH B 9KCIEPUMEHTAILHBIMHA METOJJaMU JUIsl pa3paOO0TKH TEXHOJIOTHI
obnactn HHGOPMAITMOHHBIX 3aIIUTHl THPOPMAINH U TIPOIECCOB NPODHECCHOHATLHON
TEXHOJIOTHH B YCIIOBHAX JIeSTeIILHOCTH.
HEOIIPECIIEHHOCTE! U PUCKOB
WH(OpPMALMOHHBIX YIPO3;

[K-2

CriocobeH ompenensiTh yrpo3bl
6e3omacHOCTH HHPOPMAIUU U
BO3MOJKHBIE ITYTH €€ 3aIlUThI Ha

ocHoBe aHanmm3a cTpykTypsl 1 |[1K-3.3 BmageeT metomamu pemeHust mpodeCCHOHATBHBIX 32134 B
coJiepaHns MHPOPMAIMOHHBIX |00JIACTH 3alIUTHI MHPOPMALIUU U UHPOPMAITUOHHBIX CUCTEM.;

MIPOIIECCOB B 0COOECHHOCTEH
(YHKIMOHAPOBAHUS

UHQOPMAIMOHHON CHCTEMBI

IK-3

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Hucuumnuna «Artificial Neural Networks (Reinforcement Learning) / MckyccTBeHHBIE
HeliponHsle cetn (OOyueHHWe ¢ TOAKPEIUICHHEM)» OTHOCHUTCS K 4YacTH, (opmupyemon
ydacTHUKaMHd  0Opa3oBaTeNbHBIX  OTHomeHWH  Omoka 1 «Jlucuummueel  (MOIyNH)»
00pa3zoBaTenbHON MTPOTPaMMBI BBICIIIETO 00pa30BaHUSI.

B pamkax o0pa3oBaTenbHOW MpPOTpaMMBI BBICIIETO OOpa30BaHUs OOyYarolIuecs TakkKe
OCBauBaKOT Apyruc JUCHUITIIINHBI I/I/ 501070 IMPAaKTHUKHU, CHOC06CTBYIOH_II/IC JOCTUXKXECHUIO




3aIlJIaHUPOBAHHBIX

pe3yJIbTaToB

OCBOCHU

IUCHHUILINHEI

«Artificial

Neural Networks

(Reinforcement Learning) / MckyccTBeHHbIe HelipoHHbIe ceTh (OO0yUYeHHE C MOAKPEIICHUEM ).

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrowux 00CmMuiceHur
3ANIAHUPOBAHRHbLX PpE3)1bmamoe OC60E€HUA 0ucuunﬂqul
HpenmecrByromue Mocaenyromue
Mudg Haumenosanue Hc{)lﬂz:lﬂﬂﬂbl?’MOm JIU ncunnﬂniil/;lou JIU
P KOMIIETeHIIHH e *ﬂy i A . ¥,
NPAKTUKH NPAKTHKHU
HayuHo-uccrnenoBarenbckas paboTa
(mony4eHue NepBUYHBIX HABHIKOB
HAay4HO-MCCIIEI0BATENbCKON
Cnoco6eH GpopMyIrpoBaTh Y a6oIT[LI)'
LeJTH, 3a/1a41 HAYIHBIX P ’ HayuHno-uccrnenoBarensckast
. Kpurnronorust 1 npakTuka ]
UCCIICIOBaHUH B 00J1acTH paborta;
IK-1 muppoBaHus;
3aIIUThl KHPOPMAIIHH, . [peaaumioMHas MpaKkTHKa,
Hckyccmeaennvle netiponnvle cemu
BBIOMPATH METOJBI U sk
CpEJICTBA PEIICHHS 33124 (Iny6oxoe obyuerue)*;
pea p A Artificial Neural Networks (Deep
Learning)**;
CraTuCTHYECKHE METO/IbI aHATTH3a
JIAHHbIX;
Kpurnronorust u npakTuka
mmdpoBaHus;
CrnocobeH MPUMEHSTh TeXHOIOrMYECKUE YTPO3BI U
METO/IbI i TEXHOJIOTHH CHCTEMBI 00eCTICUeHUS
3anUThl HH)OPMAIIMHY JIJIS KuOepOe30macHOCTH;
peueHus 3a7a4 ynpaeienus | Hckyccmeennvie netiponnvie cemu | Hayuno-uccnenoBarenbekas
K-2 MPOCKTaMHU B 00JIaCTH (I'nybokoe obyuenue) **, paborTa;
nH(OpPMALMOHHBIX Artificial Neural Networks (Deep | IlpenaumioMHas MpaKTHKa;
TEXHOJIOTHI B YCIIOBHAX Learning)**;
HEOMpeIeICHHOCTEH U MaruHHOe 00yUYeHHE U aHAITU3
PHCKOB HHPOPMAIIHOHHBIX OOJIBIINX JIAHHBIX;
yrpos; Hayu4Ho-uccrenoBarenbckas paboTa
(mosy4eHue NepBUYHBIX HABBIKOB
HAYYHO-UCCIIEA0BATENCKON
paboTs);
HayuHo-uccenoBarensckas paboTa
CriocoOeH onpeaensiTh
(moJty4eHre EPBUYHBIX HABBIKOB
yIpo3b6l 0€30IacHOCTH .
Hay4YHO-HCCIIEI0BATENBCKOM
nHpopMaLnKU U BOZMOXKHBIE aGOTHI);
MYTH €€ 3alllUThl HA OCHOBE P ’ HayuHno-uccrenoBarensckast
AHAT3A CTDOVITVDLL 1 MaruHHOe 00yUYeHHE U aHAITU3 aGora:
TIK-3 PYKTYp OOJIBIINX JAHHBIX, p i

COJIEpKAHUS
MH(OpMaMOHHBIX
MIPOLIECCOB U OCOOEHHOCTEH
(YHKIIMOHHPOBaHUS
MH()OPMALMOHHOM CHCTEMBI

HCKyCCWlBEHHble HéﬁpOHHble cemu
(I'nybokoe obyuenue)**,
Artificial Neural Networks (Deep
Learning)**;

HpC,Z[,HI/IHJ'IOMHaSI IIPpAaKTHUKA,

* - 3aMONHACTCS B COOTBETCTBUH ¢ MaTpuuei kommerenuii u CYII OIT BO

** - 3JIeKTUBHBIC TUCIUIUINHBI /TIPAKTUKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

O6mas Tpynoemkocts aucumiubl «Artificial Neural Networks (Reinforcement Learning)» coctaBnsieT «5» 3a4€THBIX €IMHUL.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHU Ol OYHOU Dopmbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMech pCeD)
Konumaxmmnas paboma, ax.u. 36 36
Jlexuuu (JIK) 18 18
JlaGopartopusie pabotsl (JIP) 18 18
IMpaktuueckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 126 126
Koumponw (sx3amen/3auem c oyenkou), ax.u. 18 18
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 180 180
3a4.e/l. 5 5




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomuol

Bun
Homep | HammeHnoBaHue pasnena "
Copep:xanue pa3aesia (TeMbl) yueOHoit
pasgena AUCHHUILTUHBI «
padoThI
CrpykTypa anroput™a o0ydeHus ¢
TIOJKPETIICHUEM.
1.2 Arent. OyHKIHSA TOTUTHKH. DYHKIMS [ICHHOCTH. JIK, JIP
Mogens. Tunsl cpex 00ydeHus ¢
Beenenune B o0ydeHue ¢ a pen oby
Pazpen 1 MOAKPEIIIEHUEM : IeTEPMUHUPOBAHHAS,
MOJIKPETITICHUEM. . M
13 CTOXaCTHYECKas C ITOJTHOW M HETOIHOH TIK. JIP
' nH}opManuei, TMCKpeTHas! M HEeNpEphIBHAS, ’
SMU30UUECKas U He SIMU30JUUECKasi, OAHOATCHTHAs
Y MHOTOAreHTHasl.
21 Mapxkosckue 1enu 1 MapkoBCKUE IIPOLECCHI. JIK. JIP
' MapKkoBCKUH IpoLieCC IPUHSITHSL PELICHU. ’
@OyHKIMY IEHHOCTH COCTOSIHUSA, Q-(QyHKIHS.
2.2 Ypasuenue beixnmana U onTUMaIbHOCTE. BeiBOA JIK, JIP
ypaBHeHus bennmMana.
Teoperucckie OCHOBEI i JmHaMudeckoe mporpaMMupoBanye. MeTop
Paznen 2 |meTomsr 00yueHHs C 2.3 porp P ' JIK, JIP
Mownte-Kapso u teopus urp.
MOJKPETIIICHUEM "
OOyueHne Ha OCHOBE BPEMEHHBIX pa3Ininii
24 (Temporary Differences). TD nporao3upoBanue. JIK, JIP
TD o0yuenue.
Q obyuenue. Anroputm SARSA. (State-Action-
25 - JIK, JIP
Reward-State-Action)
Tporpamutioe [TakeTs! mporpamMM AT peaTn3anuy HeHPOHHbBIX
Pasnen 3 |obecnieueHme o0yueHHs C 3.1 . porp AP 1 P JIK, JIP
cereit. Tensor Flow
MIOJIKPETITICHHEM
Pa3BuTne HCKyCCTBEHHBIX I'eHeTHUeCKOro NporpaMMHUpPOBaHHE, 1EKAPTOBO
HEHUPOHHBIX CETEH. TE€HETUYECKOE ITPOrPaMMUPOBAHUE, METOJ, CETEBOTO
Paznen 4 p . 4.1 porp P > A . JIK, JIP
MeToabl CHMBOJIBHOM oreparopa, BapHallHOHHBIE METO/IbI CUMBOJIBHOI
perpeccuu perpeccuu

* - 3anonHsgercs Toibko 1o OUHOM dopme obyuenus: JIK — aexyuu, JIP — nabopamopuwvie pabomut, C3 —
NPpaKmuiecKue/CeMunapcrue 3aHsamusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. Mamepuanvho-mexnuueckoe obecneuenue OUCYUNIUHBL

Tun aynuropuu

OcHamenue ayiuropuu

Crnenmnanu3npoBaHHoOe
yueOHOe/1adopaTopHoe
o0opynoBanme, IO u
MaTepHaJIbl 1151 0CBOCHHSA
AUCIHUTLTUHBI
(mpu HEOOXOAUMOCTH)

JlexunonHnas

Aynauropus JUTsl IPOBEICHUS 3aHATUI
JIEKIIMOHHOTO TUTIA, OCHAIIIEHHAS
KOMIUIEKTOM CIEIUATU3UPOBAHHON MeOenu;
JIOCKOH (9KpaHOM) U TEXHHYECKUMU
CpeICTBAMU MYJIbTUMENINA MTPE3CHTAIIHIA.

KoMnbrorepHsii
KJ1ace

KomnbroTepHbIi Ki1acc i MpOBEACHUS
3aHATUH, TPYNIOBBIX U MHAUBUIYAJIbHBIX
KOHCYJIbTallMi, TEKYIIETO KOHTPOJIS U
MPOMEXKYTOYHOU aTTeCTAllU, OCHAIICHHAS
MIePCOHAIBHBIMUA KOMIIBbIOTEpamMu (B
konmyecTse [[lapamerp] mirt.), JOocKOM




(3KpaHOM) U TEXHUYECKUMHU CPEACTBAMU
MYJIbTUME/IMA MPE3CHTaUH.

AyIuTOpHs U CAMOCTOSTENIEHONW PabOTHI
oOyuaromuxcs (MOXeT UCIO0Ib30BATHCS IS

TIst .
A . | MpoBeIeHUs] CEMUHAPCKUX 3aHSATHHI U
CaMOCTOSITEIILHOM .
KOHCYJIbTAITUH ), OCHAIIICHHAS KOMIUIEKTOM
paboThI

CHEeIMATM3UPOBAHHON MeOeH 1
KomnbroTepamMu ¢ goctynom B DMOC.

* - ayauTOpHs U CaMOCTOSATENFHON paboThl oO0ydatontixcs ykaspBaercss OBA3SATEJIBHO!

7. YAEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJINHBI

Ocnoenas numepamypa:
1. Carron Puuapn C., bapro Ouapro I'. OGyuenue ¢ noakpernieHuem = Reinforcement
Learning. — 2-e¢ uznanue. — M.: JIMK npecc, 2020. — 552 ¢. — ISBN 978-5-97060-097-9.
2. Pozen6Omnart, ®. [Tpuanuns HelipoauHamMuky: [leprienTpoHbl U TEOpUS MEXaHU3MOB
mo3ra = Principles of Neurodynamic: Perceptrons and the Theory of Brain Mechanisms. — M.:
Mup, 1965. — 480 c.3.
3. A.H.Bacuibes, JI.A.Tapxos. HelipocreBoe moaenupoBanue. [IpuHIMNIbI. AITOPUTMBI.
[Tpunoxenus. CII6.: M3a-Bo [Moautexn. YH-Ta, 2009. ISBN 978-5-7422-2272-9
4. C.C.Aggarwal. Neural Networks and Deep Learning. A Textbook. Springer
International Publishing
5. A.A.Tapxos. Helipounsie cetu. Moaenu u anroputmsl. M., Pagnorexnuka, 2005.
(Hayunas cepus "Heiipokommnbroreps! 1 ux npumenenue", pea. A.M.I"anmymkun. Ka.18.)
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.
Pecypcuol ungpopmayuonno-menekommynuxkayuouro cemu « Mnmepremy:
1. O9bC PYIH u croponnue DbC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT TOCTYII
Ha OCHOBAHMH 3aKJIFOUEHHBIX IOTOBOPOB
- DnekTpoHHo-ombmuoTeunas cucrema PYJIH — 9bC PY JIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcuteTckas OubnnoTeka onnaitn» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «Koncynbrant cryaenray www.studentlibrary.ru
- OBC «Tpournknii MOCT»
2. ba3bl JaHHBIX U TTOMCKOBBIE CUCTEMBbI
- OJIEKTPOHHBIN (POH]T TPABOBOW M HOPMATUBHO-TEXHUYECKON TOKYMEHTAIINH
http://docs.cntd.ru/
- mouckoBas cuctema Sunekc https://www.yandex.ru/
- mouckoBas cucreMa Google https://www.google.ru/
- pedepatuBHas 6a3a nanasix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 05t cCamocmosamenbHou pabomovl 0OY4aAOWUXCSL NPU
0CB80EHUU OUCYUNTUHBL/MOOYIA*:
1. Kypc nexnuii mo muctmmanne «Artificial Neural Networks (Reinforcement Learning) /
HckyccTBeHHble HelipoHHBIE ceTr (OOyUYeHHE ¢ TIOIKPEIICHHEM ).




* - Bce yu4eOHO-METOIMYECKUE MATCPUAIIBI JIJII CAMOCTOSITEIHLHON pabOThl 00yUYaIOIINUXCS
pa3MeIaTCs B COOTBETCTBUHU € AEUCTBYIOLIUM NOPsAKOM Ha cTpaHule aucuuiuiiasl B TYHUC!

8. OLIEHOYHBIE MATEPHAJIbI U BAJLIbHO-PEITHHIOBASI CUCTEMA
OLEHUBAHMSI YPOBHSI C®OPMHUPOBAHHOCTM KOMIETEHLUI IO
JTUCHUIJINHE

OneHouHble MaTepuaibl U OaUIBHO-PEUTHMHTOBAs CHCTeMa* OIICHWBAHUS YpPOBHS
c(OpMHUPOBAHHOCTH KOMIETEHIMNA (YaCTH KOMIIETCHIIMI) MO0 UTOraM OCBOEHUS JIUCIUIUIMHBI
«Artificial Neural Networks (Reinforcement Learning) / VckyccTBeHHBbIE HEWpPOHHBIE CETH
(Obyuenue c moakperieHuEM)» TmpeacTaBieHbl B Ilpuinokennn k Hacrosimiedn PaGoueit
nporpamme AUCIUIUIUHBL.

* - OM u BPC dopmMupyroTcss Ha OCHOBaHHHM TPeOOBAaHUN COOTBETCTBYIOIIETO
JIOKaJIbHOTO HOpMaTuBHOro akra PY J1H.



PA3BPABOTYMUK:

CanteikoBa Onbra

HoueHt AnekcanapoBHa
Jonoxcnocmo, BYIT Tloonuce Damunus 1. 0.
PYKOBOJUTEJIb BYII:
Paszymusiii FOpuit
3aBenyromuii kadeapoit HukonaeBuu
Jonoscnocmo BYIT Tloonuce Damunus U.0.
PYKOBOJMTEJD OII BO:
Bap(bOJ'IOMCCB AJICKC&HI[p
I[OI_IGHT AjexceeBuu
Honxcnocmo, BYTT Ioonuce Damunus U.0.



