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1. HEJIb OCBOEHUA AU CHUITJINHBI

Juctunmuaa «Artificial Neural Networks (Reinforcement Learning)» Bxoaut B mporpamMmy
MarucTpaTypbl «VICKyCCTBEHHBIN MHTEIUIEKT, MAITUHHOE OOy4YeHHE W KOCMHYECKHE HAyKW» II0
HanpasieHuo 27.04.04 «YnpaBieHne B TEXHUYECKHMX CUCTEMax» W U3ydaercs B 3 cemecTpe 2
kypca. Hucuumnuny peanusyer Kadempa MexaHWKM W TPOLECCOB ympaBieHus. JlucuuriuHa
coctouT u3 4 pasgenoB U 10 TeM M HampaBieHa Ha W3YYEHHE METOAOB MOCTPOCHHUS CHUCTEM
ABTOMATHUYECKOTO YNPABJICHUS Ha OCHOBE UCKYCCTBEHHBIX HEMPOHHBIX CETEH, OCBOEHUE METOJ0B
pElIeHNsT OCHOBHBIX 3aJauy YNpaBJICHHsS] C HCIOIb30BAaHUEM HEHPOHHBIX CETeH, apXUTEKTYyp
HEHUPOHHBIX CETEN

Llenpto OCBOEHMSI IUCIHMIUIMHBI SIBISETCS OOy4YeHHE CTYIAEHTOB METOJaM IOCTPOCHHS
HCKYCCTBEHHBIX HEHPOHHBIX CETEH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA U CHUIIVIMHBI

OcBoenne mucuurmanabl  «Artificial Neural Networks (Reinforcement Learning) /
UckyccrBennsie  HeiipoHHble cetd  (OOydeHHEe C  TOAKPEIUICHHEM)»  HalpaBlIe€HO Ha
(dhopMUpOBaHHE y OOYYAIOMIMXCS CICTYIOINUX KOMIIETSHIIUH (4aCTH KOMITETEHITUH):

Tabnuya 2.1. Ilepeuenv komnemenyui, Gopmupyemvix y 00yuarowuxcia npu o0c60eHuu
OUCYUNTUHBL (Pe3YTbMAamMbl 0C80EHUSL OUCYUNTIUHBL)

I/IHIH(IKaTopr JAOCTHIKCHHSI KOMIICTCHIIMHA

Mudp Komnerennus N
(B paMKax JaHHOW JMCIMILINHBI)

IIK-1.1 3Haet MeTo/Ibl U CpPeICTBA PELIECHUS 3a7a4 HAYYHBIX
UCCIICIOBAaHUN B OOJIACTH CHCTEM MCKYCCTBEHHOTO MHTEJICKTA U
POOOTOTEXHUYECKHUX CHCTEM;;

[IK-1.2 YMmeer GpopMyaMpoBaTh 11e1b U 33a4i HAyIHBIX
WCCIIeIOBaHUH B MpodecCHOHANBHOM 001acTH;;

TTIK-1.3 Bnageet mpuemamu st GOPMYITUPOBKH LIETH U 33184
HAYYHBIX HCCIICIOBAHNHN, YMEeT BEIOUPATh METOBI M CPEICTBA

Crnioco6eH popMyIHpOBaTh LEIH,
3a/1a4M HAYYHBIX UCCIICAOBAHHI B
obnactu ynpaeiaeHHs
IIK-1 a3POKOCMUYECKUMH CHCTEMaMHU,
BBIOMpATh METOJIBI M CPEICTBA
perieHust npohecCHOHAIBHBIX

3a7a4 N
penieHus 3a1a4 npodeccCHOHAIBHON NeATeIhbHOCTH;
TIK-4.1 3HaKOoM ¢ OCHOBHBIMH METOJAMU U ITOAXO0JaMHU,
CriocobGeH yJacTBOBaTh B MIPUMEHSIEMBIMH JIJIST peIIeHUS 3a7ad B 0071aCTH UCKYCCTBEHHOTO
MPOBEJICHUH HAYYHBIX WHTEJIJIEKTa U pOOOTOTEXHUUECKUX CHCTEM;;
uccienoBanuii v pazpadorke  |[1K-4.2 Brnaneer meronaMu penieHust npoQecCHOHaNbHBIX 33134 B
I1K-4 MPOEKTHBIX PELICHUI B 00JIaCTH |00JIACTH UCKYCCTBEHHOTO HHTEIUICKTa U pOOOTOTEXHUYCCKHIX
OaJINCTUKH, TUHAMHUKH U CHUCTEM;,
yIIpaBJ€HUS MOJIETAMU [IK-4.3 YMeeT npuMeHsITh MAaTEMAaTUYECKUE METObI U
KOCMUYECKHUX alapaToB COBpPEMCHHBIC HHPOPMALMOHHBIC TEXHOJIOTHHU TIPU MPOBEICHUN

HaYYHBIX HCCHe,I[OBaHI/Iﬁ;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Hucuunnuaa «Artificial Neural Networks (Reinforcement Learning) / MckyccTBeHHBIE
HelipoHHele cetn (OOyueHHWe C TOAKPEIUICHHEM)» OTHOCHUTCS K 4YacTH, (opMupyemon
y4acTHMKaMH  oOpa3oBaTeNbHBIX  OTHOmIeHMi  Onoka | «luctmmiausbl  (MOIYJH)»
00pa3oBaTeNbHON MTPOTrPaMMBI BBICIIIETO 00pa30BaHUSI.

B pamkax o0pa3oBaTeNbHOW MPOTrpaMMbl BBICIIETO OOpa30BaHUS OOyYaronIuecss TakkKe
OCBaMBAIOT JApyrue JUCIHUIUIMHBI W/WIW  TPAKTHKH, CIHOCOOCTBYIONIME  JIOCTHIKECHHUIO
3alUIAHUPOBAHHBIX ~ PE3yJbTaTOB ocBoeHus aucnmiuinHbl  «Artificial Neural Networks
(Reinforcement Learning) / MickyccTBeHHbIe HelipoHHBIE ceTr (OO0ydeHHE ¢ TIOIKPEIUICHUEM ).




Tabauya 3.1. Ilepeuenv xomnonenmos OI BO, cnocobcmayrouux 00CMUICEHUIO
3aNnAAHUPOBAHHBIX PE3YTbMAMOE 0C80EHUSL OUCYUNTUHDL

IIpenqmecTBYIOIITE IMocaexywomme
HIngp Hanvenosanue uncﬁnl:IJanJMol:ynn lIMCIIHlIJIMi?I:I/ﬁIOlIyJIM
9 9
KoMmeTenim NpaKTHKH* NpAKTHKH*

CnocobeH GpopMyIupoBaTh
LeJIM, 331291 HAYYHbBIX
HCClIeIOBaHuUit B 00MacTi

Research work / HayuHo-
uccie0BaTesbeKas pabora
(mosy4eHue NepBUYHBIX HABBIKOB

YIIPaBIICHUS N Undergraduate practice /
HAyYHO-HCCIIEJOBATENBCKOM
IK-1 a3POKOCMUYECKUMH paboTh): IIpenauruioMHas mpakTHKa;
cucTeMamu, BEIOUpaTh . ’
’ P Introduction to Natural Language
METOJBI ¥ CPEJCTBA .
Processing;

peLieHust
npodeccHOHaATBHBIX 33124

CriocobOeH yJacTBOBaTh B
MPOBEJICHUH HAYYHBIX
UCCIICIOBaHHU U pa3paboTKe
MPOCKTHBIX PELICHUIN B
o0nacTu OALTHCTHKY,
JMUHAMUKH U YIIPABICHUS
MOJIETAMU KOCMHYECKUX
anmnapaTos

Research work / HayuHo-
uccieoBaTesIbekas pabora
(monmy4enue nepBUYHbIX HaBBIKOB | Undergraduate practice /
Hay4HO-HCCIIC0BATEILCKON [MpexauiomMHas nMpakTHKa;
paboThl);
Artificial Intelligence;

IK-4

* - 3aIIOJTHAETCS B COOTBETCTBUHM ¢ MaTpuuieit komnetenmuii 1 CYIT OIT BO
** _ JIeKTUBHBIC JUCIMILTAHBI /TIPAKTUKH




4. OFBEM JJUCIHUIIJIMHBI U BUAbI YYEBHOMN PABOTHI

Oo6mas TpynoemkocTs aucuuruinHbl «Artificial Neural Networks (Reinforcement Learning)» coctaBisieT «3» 3a4eTHBIC €UHUIIBL.
Tabauya 4.1. Buowvl yuebHot pabomvi no nepuooam 0cC80eHUs 00pa308amenbHOU NPOcPAMMbL 8blCUlec0 00pa3z08anusi OJisi OYHOU (Hopmbl
00yueHus.

Bupa yueOHoii padoThI BCEI'O, ak.u. CeMec:.;r P(-bD)
Koumaxmmnas paboma, ax.u. 34 34
Jlekuuu (JIK) 17 17
Jlaboparopusie pabotsl (JIP) 17 17
[TpakTnueckue/cemunapckue 3ansrus (C3) 0 0
Camocmosmenvras paboma oby4arwuxcs, aK.u. 47 47
Koumponw (sx3amen/3auem c oyenkoil), ax.u. 27 27
Oo0masi TpyA0eMKOCTh ¥ CHMIIJIMHbBI aK.v. 108 108
3a4.e/l. 3 3




5. COAEP)KAHUE JUCIUIIJINHDBI

Tabauya 5. 1. Codepoicanue oucyuniunvl (M0OOYIs1) no 8UOAM Y4eOHOU padbomul

Bun
Homep | HaumeHoBaHue pa3aea .
Copep:xaHue pa3aesa (TeMbl) yueOHo
pa3nesa JHCIMIIMHBI .
padoThI
CrpykTypa anroputMa o0ydeHus ¢
1.1 PYKIypa arop Y JIK, JIP
IO IKPETIIICHUEM.
1.2 Arent. @yHKUMA MOTUTHKH. OYHKIMS EHHOCTH. JIK, JIP
Mogpens. Tunsl cpex o0ydeHHs ¢
Benenune B o0ydeHue ¢ & pen oy
Pazmen 1 MTOIKPETIIICHUEM : IETEpPMUHIPOBAHHAS,
MO IKPETLIICHHUEM. . o
13 CTOXAaCTHYECKasl C IMOJTHOW M HETIOJTHON TIK. TP
’ uHpOpMaNuUeH, IUCKPETHAS M HEIIPePhIBHAS, ’
SMHU30IMYCCKAs M HE SMTU30INYECKas, OJHOArCHTHAS
Y MHOTOAQrcHTHasl.
21 MapkoBckue nenu 1 MapkoBCKHE IIPOLECCHI. K. JIP
) MapkoBcKuil mpouecc NpUHATHSI PeLIeHUI. ’
OYHKIUY [IEHHOCTH COCTOSIHUSA, Q-(DyHKIIHS.
2.2 VYpasuenue bennmana u ontuMansHOCTh. BbIBOA JIK, JIP
ypaBHeHusl bemmana.
Teopemracckue 0CHOBEL JlmHaMugeckoe mporpaMMupoBanne. MeToabl
Pazmen 2 |MeToap! 00ydeHus ¢ 2.3 porp p ’ JIK, JIP
MownTte-Kapio u Teopust urp.
MTOIKPETIIICHHEM "
OOyueHue Ha OCHOBE BPEMEHHBIX Pa3IuIHiA
2.4 (Temporary Differences). TD nporao3upoBaHue. JIK, JIP
TD o0yueHue.
25 Q obyuenne. Anroputm SARSA. (State-Action- TIK. TIP
) Reward-State-Action) ’
Tporpauumoe ITakeTs! mporpamMm A peanu3alnud HEMPOHHBIX
Paznen 3 |oGecrieueHne oOy4deHMS ¢ 3.1 . porp p p JIK, JIP
cereit. Tensor Flow
IO IKPETIIICHUEM
PasBuTHE HCKYCCTBEHHBIX I'eHeTHYECKOTO IPOrpaMMHUPOBAHKE, ICKAPTOBO
HEHPOHHBIX CETeH. TCHETHYECKOE POTPaMMHUPOBAHKE, METO]T CETEBOTO
Pasnen 4 |2o1P 4.1 POTPaMMHp » METOAI JIK, JIP

MeToapl CHMBOJIBLHOM
perpeccuu

OTepaTopa, BAPUAIIMOHHBIC METOIbI CHMBOJILHOM
perpeccun

npaKmuueCKue/ceMuHapCKue SAHAMUAL.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

* _ 3anonasercs Tonbko no OYUHOWM dopme obyuenmus: JIK — nexyuu, JIP — nabopamopuuie pabomut; C3 —

Tabnuya 6.1. MamepuaneHo-mexuuueckoe obecnedeHue OUCYUNIUHb

Tun aynuropun

OcHaleHue ayauTopun

CrneunajJn3upoBaHHOe
yueOHOe/1adopaTopHoe
obopynosanue, I[1O u
MAaTepHAaJIbI 1JI51 0CBOCHHS
AUCHUILTUHBI
(mpn He0OXOAUMOCTH)

JlexknmoHHas

Aynutopus U1l IPOBEICHUS 3aHATUN
JICKIIMOHHOT'O TUIIA, OCHAIIICHHAS
KOMILIEKTOM CIICIIHAIM3UPOBAHHON MeOeIH;
JIOCKOM (3KpaHOM) U TEXHUYECKUMU
CpeICTBAMU MYJIbTUMEINA NMPE3CHTAIIHI.

KomnbrotepHslii
KJ1acc

KoM1proTepHslii Ki1acc J11sl IPOBEACHHUS
3aHSTHUH, TPYNIOBBIX U MHIUBUAYATBHBIX
KOHCYJIbTAllUH, TEKYIIETO KOHTPOJISA U
MIPOMEKYTOYHOM aTTECTaIFH, OCHAIIICHHAS
MEePCOHAIbHBIMU KOMITbIOTEpamMH (B
KonuyecTBe 14 mT.), JOCKOM (9KpaHOM) U




TCXHUUYCCKUMHU CpeI[CTBaMI/I MyJII:TI/IMe,HI/Ia
MpE3EHTalH.

AynuTopHst Ui CaMOCTOSTEIIbHOM paboThI
oOy4Jaroruxcs (MOXKET UCIIOIb30BaThCS IS

TSI o
A ., | IpOBEIEHHS CEMUHAPCKHX 3aHATHH 1
CaMOCTOSITEIIbHOM 8
KOHCYJIbTAIlNi1), OCHALlICHHAs! KOMITJICKTOM
paboThl

CHEIMATM3UPOBAHHON MeOeH
KomnbroTepamMu ¢ goctynom B DMOC.

* - ayauTopHs ISl CAaMOCTOATEIbHON paboThl oOydatonuxcs ykaspiBaeTcsi OBSA3ATEJBHO!

7. YAEBHO-METOANYECKOE 1 UH®OPMALIMOHHOE OBECIIEYEHHUE JUCHUILJINHbI

OcnosHas tumepamypa:

1. Carron Puuapn C., bapto Duapro I'. O6yuenue ¢ noakperuieanem = Reinforcement
Learning. — 2-e uznanue. — M.: JIMK mnpecc, 2020. — 552 c. — ISBN 978-5-97060-097-9.

2. Pozen6Onart, ®. [Ipuanune! HelipoauHamMukuy: [leprienTpoHsl U TEOpUSI MEXaHU3MOB
mo3ra = Principles of Neurodynamic: Perceptrons and the Theory of Brain Mechanisms. — M.:
Mup, 1965. — 480 c.3.

3. A.H.Bacuinbes, JI.A.Tapxos. HelipocteBoe moaenupoBanue. [IpyHIMnbl. AIropuTMBl.
[Tpunoxenus. CII6.: M3a-Bo [Tonutexn. YH-Ta, 2009. ISBN 978-5-7422-2272-9

4. C.C.Aggarwal. Neural Networks and Deep Learning. A Textbook. Springer
International Publishing

5. I.A.Tapxos. Heliponnsie cetu. Mozaenu u anropurmsl. M., Paguorexuauka, 2005.
(Hayunas cepus "Helipokomnbioreps! u ux npumeHenue", pea. A.M.Iamymkua. Ku.18.)
Hononnumenvnasn 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 « Anmepnemy:

1. ObC PYIH u ctopornue ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB

- DnexkrpoHHO-6ubHoTeuHas cuctema PY/IH — ObC PYITH
https://mega.rudn.ru/MegaPro/Web

- OBC «YHuBepcuteTckas oubnmoreka onnadia» http://www.biblioclub.ru

- OBC KOpaiit http://www.biblio-online.ru

- OBC «Koncynbrant crygeHTay www.studentlibrary.ru

- OBC «3nannym» https://znanium.ru/

2. ba3bl JaHHBIX ¥ TOMCKOBBIE CUCTEMBI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- HaykomeTpuueckas 6a3a qanabix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuansvl 0Jis1 CamoCmosmenrbHol pabomsl 00y4arUuxcs npu
0CBOCHUU OUCYUNTUHBL/MOOYAA ™!

1. Kypc nexuuii no quctumnuae «Artificial Neural Networks (Reinforcement Learning) /
HckyccTBeHHbIe HelipoHHBIE ceTr (O0yUeHHe ¢ TOAKPEIUICHUEM )».

* - Bce y4eOHO-METOAMYECKHUE MaTepUabl JIJIi CAMOCTOSITEIIBHOM pabOThl 00YUYaIOIMUXCS
pa3MelarTCsl B COOTBETCTBUM € JEHCTBYIOIUM NOPSAAKOM Ha cTpaHule aucuuminHel B TYUC!
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PA3PABOTYUK:

CanreixkoBa Osbra

Jouent AnexkcaHapoBHa
[Hoaxcnocmos, BYIT Tloonuce Damunus U.0.
PYKOBOJUTEJIb BYII:
Pasymmnsrit FOpuii
3aBenyromuii kadeapoit Hukonaesuu
Honoscnocmo BYITT Toonuce Damunus 1.0.
PYKOBOJUTEJD OII BO:

3aBenyromuii kadeapoit

Pazymusbiii FOpuit
Huxomaesmu

JHonocnocmo, BYITI

ITloonuce

Damunus U.0.



