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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Hucuunnuna «VckyccrBennbie HeliponHble cetn (OOydeHre ¢ MOJIKpEeIIeHHEeM)» BXOIUT B
nporpaMMmy Maructparypsl «VICKycCTBEHHBI MHTEIUIEKT, MAIIMHHOE O0yYeHHE M KOCMHYECKHE
Hayku» 1o HampabiieHuto 27.04.04 «YnpaBiieHHe B TEXHMYECKHUX CHUCTEMax» W HU3ydaeTcs B 3
cemectpe 2 kypca. Jucummiuny peanmsyer Kadenpa mexaHuku U IPOIECCOB yIpaBICHUS.
JucuunnuHa cocTouT U3 4 pas3zaenoB U 10 TeM U HanpaBiIeHa HA U3YYEHUE METOJ0B IOCTPOECHUS
CUCTEM aBTOMAaTHMYECKOrO YIIPaBJIEHHsS HA OCHOBE MCKYCCTBEHHBIX HEMPOHHBIX CETEH, OCBOCHHE
METOJ0OB pELICHUsT OCHOBHBIX 3aJa4 YOPABJICHUS C MCHOJIb30BAHUEM HEHPOHHBIX CETEH,
APXUTEKTYp HEHPOHHBIX CETEU

Lenpto OCBOGHMSI AUCHMILTUHBL SBJISIETCS OOy4YeHHE CTYACHTOB METOJaM MOCTPOCHHUS
HCKYCCTBEHHBIX HEHPOHHBIX CETEH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHbI

OcBoenune  gucuuiuiiHbl  «MckyccTBeHHble  HelipoHHble  cetu  (OOydenue ¢
MOJIKPEIJICHUEM)» HalpaBJIeHO Ha (OPMUPOBAaHUE y OOYHAIOLIMXCS CIEAYIOIIMX KOMIETEHIU
(4acTu KOMIETeHIUH):

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

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

Iudp Komnerennus N
(B paMKax JaHHOMW NHUCUMUIUIMHBI)

I1K-2.1 3HaeT coBpeMEeHHbIE TEOPETUIECKUE I
9KCIEPUMEHTAIBHBIE METO/IBI, IPUMEHSIEMbIE I Pa3paboTKH
MaTeMaTHYECKUX MOJeNeil HCcleayeMbIX 0O BEKTOB U MPOIECCOB
npodeccnoHanbHOM NeSTENbHOCTH;;

[IK-2.2 Ymeer onpenensats 3¢ HEeKTUBHOCTH MPAUMEHIEMBIX
METOJIOB JJIsI pa3pabOTKH MaTeMaTHIeCKUX MOJIEIICH ncciae yeMbIX
00BEKTOB M MPOLIECCOB;;

[1K-2.3 Bnaneer cOBpeMEHHBIMH TEOPETUUECKUMHU U
9KCTIEPUMEHTAILHBIMU METOIaMH IJIsl pa3paboTKu
MaTeMaTHYECKHX MOJiesiel 00BbEKTOB M MPOLIECCOB
podeCCHOHATBHOM NesITeIbHOCTH 0 HANIPABJICHHIO MTOITOTOBKH;

CrocobeH NpHUMEeHATh
COBpEMEHHBIE TEOPETUUECKHE
IKCIIEPHUMEHTAIBHBIE METOIbI
pa3paboTKN MaTeMaTHYECKHX
MOJIeJIel HCCIeyeMBIX 00BEKTOB
U MIPOLIECCOB B 00JIACTH
YIIPABJICHUS a3POKOCMUYECKUMH
CHCTEMaMH

[K-2

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Huctunmuaa  «lMckycctBenHble HelipoHHbIe ceth  (OOydeHHE C TOAKPETUICHHEM ))
OTHOCHUTCSI K 4acTd, (GOpMUPYEMOH yYacTHHKaMH OOpa3oBaTelNbHBIX OTHOIIEHUN Onoka 1
«JlucummmHbl (MOTyJH)» 00pa30oBaTeIbLHOM MPOrPaMMBbl BBICIIIETO OOpa30BaHMS.

B pamkax o00pa3oBaTeNbHOW TpPOTpaMMbI BEICHIIETO O0pa30BaHUS OOYYaIONIMECs TaKKe
OCBaMBAIOT JApyrM€ JUCHUIUIMHBI W/WIW  TPAKTHKH, CIOCOOCTBYIONIME  JIOCTHIKEHHUIO
3aIlJTaHUPOBAHHBIX PE3YJIBTATOB OCBOCHUA IUCHHUILIWHBI «I/ICKYCCTBGHHI)Ie HeﬁpOHHBIe CEeTHn
(OOy4eHue ¢ MOIKPETIICHUEM ).

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrouux O00CmudiceHur
3aNIAHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL

IpenmecTBylonime Ilocnenyrommue
MMudp Haumenosanue le/lc:)ll/lzll'lﬂﬂﬂbl;,MOI:yﬂﬂ, Z[l/lC[ll/ll'lJ'll/lill)]il/l\l;lOZ[yﬂH,
KOMIETEeHI[HH . *
NPaKTHKH NPAKTHKH
TK-2 Crnoco0eH NPUMEHSTh Research work / Hayuno- Undergraduate practice /
COBPEMCHHBIC HCCIIeA0BaTEIbCKas paboTa IpenaumuioMHast MPaKTHKA;




Ipexmecrayrommue Mocaexyrommue
Hngp Hauvenosanue uncﬁnl:mnnmyMolzlllynu nncunnnn):{il/ﬁlouynn
9 9

KoMueTeHmm NpaKTHKA* NpaKTHKH*

TEOPETHYCCKHEC U
JKCIICPUMCHTAIBHBIC
METO/IbI Pa3pabOTKH

MaTeMaTHUYECKHX MOJIEIeH

UCCIeyeMbIX 0OBEKTOB U
MPOIIecCOB B 00IaCcTH

yIpaBICHUS
A3POKOCMHUYECKUMHU
CHUCTEMAMM

(nonyquI/Ie TMCPBUYIHBIX HABBIKOB
HayllHO-I/ICCHeZ[OBaTeHLCKOﬁ
paboTsl);
Mathematics for Spatial Sciences;
Operations Research and
Optimization Techniques;

* - 3aMONHSAETCS B COOTBETCTBUH ¢ MaTpuieil kommnerenuii u CYII OI1 BO

** - 3NIeKTUBHBIC TUCIUIUINHEI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO0mmas TpyA0eMKOCTh TUCHUTUTHHBI «VIcKycCcTBEeHHBIC HeHpoHHBIE ceTH (O0yUueHUE ¢ MOAKPEIIICHUEM )» COCTABIISIET «3%» 3a4CTHBIC CTUHUIIBL.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHU Ol OYHOU Dopmbl
00yuenus.

Buja yue6Hoii padoThI BCEIO, ak.u. CEMecsT pCeD)
Konumaxmmnas paboma, ax.u. 34 34
Jlexuuu (JIK) 17 17
JlaGopartopusie pabotsl (JIP) 17 17
IMpaktuueckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 47 47
Koumponw (sx3amen/3auem c oyenkou), ax.u. 27 27
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 108 108
3a4.e. 3 3




5. COAEPKAHUE JUCIUIIJINHBI

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

Bun
Homep | HammeHnoBaHue pasnena "
Copep:xanue pa3aesa (TeMbl) yueOHoit
pa3neia AUCUMITHHBI %
padoThI
CrpykTypa axroputMa o0ydeHHs ¢
TTOIKPETIICHAEM.
1.2 Arent. OyHKIHSA TOTUTHKH. DYHKIMS [ICHHOCTH. JIK, JIP
Monens. Tunsl cpex o0ydeHHs ¢
Beenenune B o0ydeHue ¢ a pen oby
Pazpen 1 MOAKPEIIIEHUEM : IeTEPMUHUPOBAHHAS,
MTOTKPETIIICHUEM. . M
13 CTOXACTHYECKas C MOJTHON U HETIOIHOM K. JIP
' uHpopManuel, TUCKPETHAS M HEIIpephIBHAS, ’
SMU30IUYCCKAS M HE SMTU30IUYECKasi, OJTHOATCHTHAS
U MHOTOAr¢HTHasl.
MapkoBckue uenu 1 MapkoBCKHE MPOLECCHI.
2.1 p . p pomec JIK, JIP
MapKOBCKHi1 TPOIIECC MPUHATHS PEIICHUH.
OYHKIUN IEHHOCTH COCTOSIHUSA, Q-(QyHKIIHS.
2.2 Ypasuenue beixnmana U onTUMaIbHOCTE. BeiBOA JIK, JIP
ypaBHeHHs benmmana.
Teoperiieckue ocHOBEI 1 JuHamMugeckoe mporpaMMupoBaHue. MeTo sl
Paznen 2 |meTomsr 00yueHHs C 2.3 porp P ’ JIK, JIP
Mownte-Kapso u teopus urp.
MTOIKPETIIICHAEM "
OOy4eHne Ha OCHOBE BPEMEHHBIX Pa3IIIuii
24 (Temporary Differences). TD nporao3upoBanue. JIK, JIP
TD o0yuenue.
obyuenne. AnroputM SARSA. (State-Action-
25 |Qo0¥ P ( JIK, JIP
Reward-State-Action)
Tporpamroe [TakeTs! mporpaMM AJIs pearu3alii HEHPOHHBIX
Pasnen 3 |obecnieueHme oOyueHHs C 3.1 . porp AP 1 p JIK, JIP
ceteit. Tensor Flow
IO IKPETIJICHUEM
Pa3BuTHE HCKYCCTBEHHBIX I'eHeTHYECKOro IPOrpaMMHUpPOBaHKE, 1EKAPTOBO
HEUPOHHBIX CETEH. TEHETUYECKOE IPOTPAMMUPOBAHUE, METOJ CETEBOTO
Paznen 4 p . 4.1 porp P > A . JIK, JIP
MeTobl CHMBOJIBHOMN oreparopa, BApHAIMOHHBIE METO/IbI CUMBOJIBHOM
perpeccuu perpeccuu

* - 3anonHsgercs Toibko 1o OUHOM dopwme obyuenust: JIK — aexyuu, JIP — nabopamopuvie 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 /IS 0CBOEHUS
AMCUMILINHBI
(mpu HEOOXOAUMOCTH)

JlexunonHnas

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

KomnberorepHsbrit
KJ1acc

KomnbroTepHbIi Ki1acc i MpoBeACHUs
3aHSATUH, TPYNIOBBIX U UHAUBUIYAJIbHBIX
KOHCYJIbTAIIUH, TEKYIIETO KOHTPOJIS U
MPOMEXKYTOYHOU aTTeCTAllU, OCHAIICHHAS
MIePCOHAIBHBIMUA KOMIIBbIOTEpamMu (B
Koju4decTBe 14 mit.), TocKoii (3KpaHOM) H




TEXHUYECKUMHU CPEACTBAMU MYJIbTUMEANA
Mpe3EHTAIMH.

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 CAaMOCTOSATENFHON paboThl oOydatonuxcs ykaspBaercss OBA3SATEJIBHO!

7. YAEBHO-METOJUYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUITIJINHBI

Ocnoenas numepamypa:

1. Carron Puuapn C., bapro Ouapro I'. OGyuenue ¢ noakpernieHuem = Reinforcement
Learning. — 2-e uzganue. — M.: JIMK npecc, 2020. — 552 ¢. — ISBN 978-5-97060-097-9.

2. Pozen6Omnart, ®. [Tpuanunsr HelipoauHamMuky: [leprenTpoHbl 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 "Heiipokomnbroreps! u ux npumerenue", pea. A.M.I'amymkun. Ku.18.)
Jononnumenvnas 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 3aKJIFOYEHHBIX I0TOBOPOB

- DnekTpoHHo-0mbmmoTeunas cucrema PYJIH — 9bC PY JIH
https://mega.rudn.ru/MegaPro/Web

- OBC «YHuBepcurerckas Oubnuoreka onnain» http://www.biblioclub.ru

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

- OBC «KoncynpranT cryaenray www.studentlibrary.ru

- OBC «3nannym» https://znanium.ru/

2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI

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

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

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

- Hayxometpudeckas 6a3a nanusix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuanvt 051 cCAamocmosamenbHou pabomol 0OYUaAOWUXCSL NPU
0CB80CHUU OUCYUNTUHBL/MOOYIA*:

1. Kypc nexnnii no aucuurumnae «MckyccTBeHHbIe HelipoHHBIE cetn (O0yueHue ¢
MOJAKPEIICHUEM ).

* - Bce yueOHO-METOANYECKHE MaTepHallbl Uil CAMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MeIarTCs B COOTBETCTBUU C ICUCTBYIOIIMM MOPsAIKOM Ha cTpaHulle auciuruimasl B TYUC!
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PA3BPABOTYMUK:

CanteikoBa Onbra

HoueHt AnekcanapoBHa
Jonsxcnocmo, BYIT Tloonuce Damunus 1. 0.
PYKOBOJUTEJIb BYII:
Paszymusiii FOpuit
Huxonaesuu [M|](BH.
3aBenyromnuii kageapoit COBM.) 3aBEIyIOIIH
Honscnocmo BYIT ITloonucw @amunus U.0.
PYKOBOJMTEJb OII BO:
Pasymusrii FOpuit
3aBenyromnuii kageapoit Hukonaesuu
Honxcnocmo, BYTT Ioonuce Damunus U.0.



