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1. EJIb OCBOEHMA JUCIIUITJIMHbI

JucuumumHa «MckyccTBeHHbIe HeWpoHHBIE ceTH (O0ydeHne ¢ MOAKPEIUIEHUEM )» BXOIHUT B
IIpOrpaMMy MarucTpaTypsl «AHaIM3 OOJBIINX JAHHBIX U TEXHOJIOTUH 3alUThl HHPOPMALUN 110
HanpasiieHuto 27.04.04 «YnpaeieHue B TEXHUYECKUX CHCTEMax» M HU3y4yaercs B 3 cemecTpe 2
Kypca. JQucuunnuny peanusyer Kadeapa mMexaHUMKHM M IPOLECCOB ynpasieHHd. JucuuminHa
coctouT u3 4 pasgenoB u 10 TeM U HampaBiieHa Ha W3Y4YEHHE METOJOB IIOCTPOEHMSI CUCTEM
aBTOMaTHYECKOI'O YIPABJICHHs HAa OCHOBE MCKYCCTBEHHBIX HEHPOHHBIX CETEH, OCBOCHHUE METOJI0B
pelIeHrs OCHOBHBIX 3a/ay YIpPaBICHUsI C MCIOJIb30BAaHUEM HEHPOHHBIX CETEH, aApXUTEKTYp
HEUPOHHBIX CETeH

Ilenpt0 OCBOGHUSI TUCHMIUIMHBI SBJISETCS OOyYEHHE CTYACHTOB METOJaM IOCTPOSHUS
HMCKYCCTBEHHBIX HEPOHHBIX CETEH.

2. TPEBOBAHMUSA K PE3YJIbTATAM OCBOEHUSA JUCHUIIJIMHBI
OcBoenne  jmucummumiHbl  «MckyccTBeHHble  HeiipoHHble  cetd  (OOydeHme  C
MTOJIKPETIJICHHEM )» HAIIPaBJICHO Ha (OpPMHUpPOBAHUE Y OOYUYAIOIMIUXCS CIACAYIONINX KOMICTCHIIHIA

(4acT KOMITCTCHITUH ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00yHarOWuxcs npu 0C80eHuu
OUCYUNTUHDBL (Pe3YIbMaAmbl 0C80EHUS OUCYUNTUHDL)

Indp Kommerenmuust HNuauxaropsl AOCTIKEHHS! KOMIETEeHIHH
(B pamMKax JaHHOW IHUCIUILIIHEI)
[TK-1.2 Ymeet ¢popMynupoBaTh HENb U 331a9H HAYIHBIX
CnocobeH (GopMyIHpoBaTh IENH, |MCCIEI0BAHUN B MPOeCCHOHATBHON 00JI1acTH, TOTOBUTH K
3a7a4M HAyYHBIX UCCIICAOBAHUH B |ITyOIMKAMy Pe3ysIbTaThl HAYYHBIX UCCIEAOBaHUH U GOpMHUPOBATH
IK-1 obJsracTy 3anMTHl HHQOPMAIMH, |IOKYMEHTHI IS IT0/1a4H 3asBKH Ha H300pETEHHE;;
BEIOMpaTh MeToasl U cpenctBa  |[1K-1.3 Biageer nmpuemamu aist popMyITHpOBKY IS U 33134
pereHus 3aaay Hay4YHBIX UCCIIEJIOBAaHUH, yMEeT BBIOMPATh METO/IbI M CPEACTBA
peuieHust 3a1a4 NpogecCHOHANIBHOM JIesITeNIbHOCTH.
Criocoben ompenensats yrpo3sl  |[I1K-3.1 YMeeT npoBoaANTh aHAIN3 CTPYKTYPHI U COAEPIKAHUSI
6e3omacHoCTH HHPOPMAIUK U |MH(GOPMAIIMOHHBIX IPOIIECCOB U OCOOCHHOCTEH
BO3MOYKHBIE ITyTH €€ 3alUTHl Ha |(YHKIHOHUPOBAHMU HH(OPMAIIMOHHBIX CHCTEM;;
K-3 ocHoBe aHanu3a cTpyktypsl 1 |[1K-3.2 YMmeer popmysupoBats pekoOMeHJaluH Mo
coJiepkaHusi MHPOPMAIIMOHHBIX |COBEPILIEHCTBOBAHNIO HH(OPMAIIMOHHBIX CUCTEM U TEXHOJIOTHI
MIPOLIECCOB U OCOOEHHOCTEH 3aIIUTHI UX 0E€301TaCHOCTHU OT yTPo3;;
(YHKIMOHAPOBAHUS [1K-3.3 Brnageer MeTonaMu pemnieHus npo(eccCHoHaIbHBIX 3a/1a9 B
MH(OPMALMOHHOM CHCTEMBI obsiacTy 3anMThl HHGOPMALMK ¥ HHPOPMAIMOHHBIX CHCTEM.;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

HucuuruinHa «MckyccTBeHHble HelipoHHble ceTH (OOyueHHe ¢ MOAKPEIUIEHHUEM)»
OTHOCHUTCSI K 4acTd, (GopMUpPYeMOM YydacTHHKaMHM 0O0pa3oBaTelbHBIX OTHOLIEHUH Onoka 1
«lucuummHel (MOIyH)» 00pa30BaTeIbHOM MPOrpaMMBbI BBICILIEI0 00pa30BaHMS.

B pamkax oOpa3zoBaTeNbHON MpOTrpamMMbl BBICIIETO OOpa30BaHUS OOYYAIOIIMECS TaKXKe
OCBaMBaAKOT Apyrue JUCHUITIINHBI n/nnm IMPAKTHUKHU, CHOCO6CTByIOHH/Ie JOCTHUXCHUIO
3aIJIAHUPOBAHHBIX PE3YNbTaTOB OCBOCHHS TUCHUIUTUHBI «VICKyCCTBEHHBIE HEHPOHHBIE CETH
(Ob6yueHue c MOIKPETIICHUEM )».

Tabnuya 3.1. Ilepeuenv xomnonenmos OI1 BO,
3anIaHUPOBAHHBIX PE3VIbMAMOE 0C80EHUS OUCYUNTUHDBL

CnocooCmeyrouuUx — O0CMUNICEHUIO




[penmecrByrommue Hocnexyromue
Mudp Haumenosanue uncfmiﬂnﬂu},Mol;ynn, Z[l/lC[ll/ll'lJ'll/lllIlil/I:/IHOZ[yﬂH,
KOMIeTeHIIH ! « «
MPaKTHKHU NPaAKTHKH
HayduHo-uccrnenoBarenbsckas paboTa
Cli0COBEH oMy THPOBATS (momy4eHne NepBUYHBIX HaBBIKOB
LM, 334K HayUHbIX HayLIHO-I/ICCJIe,[[OBf.iTeJIbCKOI/I
HCCIIEI0BaHMH B 00J1acTH pa60TH) ’ [IpenaumnnomMHas MpaKkTHKa;
[K-1 SAIIATH MEGOPMATIH Hckyccmeennvie netiponnvie cemu
BBIOMPATh METOABI U ’ . .(F.ﬂy Goxoe oOyueniie) ™™,
CpejICTBa pelie 3a7ad Avrtificial Neural_ Networks (Deep
Learning)**;
HayuHo-uccnenoBarenbsckas paboTa
Cnoco0eH onpenensars (mosy4eHue NepBUYHBIX HAaBBIKOB
yIpo3bl 0€30MaCHOCTH Hay4HO-UCCIIE0BATEILCKON
nHPOPMALIUU ¥ BO3MOKHBIE paboTel);
ITyTH €€ 3aIlUTHl HA OCHOBE | Hckyccmeennvie netipounvie cemu | HaydHo-mccienoBarensckas
K-3 aHalM3a CTPYKTYPHI U (I'nybokoe obyuenue)**, pabora;

COZIepIKAHUS
MHPOPMALMOHHBIX
MPOLIECCOB U 0OCOOCHHOCTEH
(GYHKIIMOHUPOBAHUS
nH(OpPMALMOHHOI CUCTEMBI

Artificial Neural Networks (Deep
Learning)**;
TexHOIOrH4YecKue yrpo3sl 1
CUCTEMBI 00CCIICUCHHUS
K1OepOe30MacHOCTH;

[IpenauioMHas mpakTUKa;

* - 3aMONHACTCS B COOTBETCTBUM ¢ MaTpuuei komnereniuii u CYII OIl BO

** - 3JIeKTUBHBIC AUCIMIUINHBI /TIPAKTUKH




4. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

OOm1ast Tpy10eMKOCTh AUCHUILTHHBI «IcKyccTBeHHBIE HEHpOHHBIE ceTH (OOyYeHHUE ¢ IOJKPEITICHHEM)» COCTABIISCT «5» 3a4€THBIX CTUHHII.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0C80eHUs 0OPA308aMeNIbHOU NPOSPAMMbL 8bICUIE20 00paA308aHUst Oisl OYHOU (HOopMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMecBT 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. 126 126
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 18 18
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
pasaena AACHHILTAHBI %
padoThI
CrpykTypa aaropurmMa oOydeHHUs C
1.1 PYKTYp P y JIK, JIP
TOIKPETIIICHUEM.
1.2 Arent. OyHKIMS TOTUTUKU. DYHKIUS [IGHHOCTH. JIK, JIP
Monens. Tumbsl cpen 00yueHHs €
Beenenue B 00yueHue ¢ A peL oy
Paznmen 1 MOAKPEIICHUEM : IeTEPMUHUPOBAHHAS,
MOJKPETIICHUEM. . M
13 CTOXACTHUYECKasl C IOJTHOW U HEMOJIHOU JIK. TIP
' uHpopManuel, TUCKPETHAS M HEIIPpephIBHAS, ’
SMHU30MYECKas ¥ He SIU30IUIECKasi, OJHOATCHTHAS
¥ MHOTOAreHTHasl.
21 MapxkoBckue nenu 1 MapkoBCKUE IPOLIECCHI. TIK. JIP
' MapkoBCKu# npoliecc NPUHITHI pEIICHUH. ’
OYHKITNH IEHHOCTH COCTOSHUSA, Q- yHKIIHS.
2.2 VpaBuenue bennmana v onTuManbHOCTh. BeIBOK JIK, JIP
ypaBHeHHs bennmmana.
Teoperueckue 0CHOBEI 1 JuHamMugeckoe mporpaMMrApoBaHme. MeTo sl
Paznen 2 |meTomsr 00ydeHHs C 2.3 porp P ’ JIK, JIP
Mounte-Kapno u Teopust urp.
MOIKpeTIICHHEM =
OOyueHHe Ha OCHOBE BPEMCHHBIX pa3IHuuit
24 (Temporary Differences). TD npornosupoBanue. JIK, JIP
TD obyuenue.
Q obyuenue. Anroputm SARSA. (State-Action-
25 - JIK, JIP
Reward-State-Action)
Tporpavroe ITakeTs! porpamMm Ais peanu3aluuu HEHPOHHBIX
Pasnen 3 |obOecrnieucHue 00ydeHHUS C 3.1 TPI IIPOTD p p JIK, JIP
cereil. Tensor Flow
MIOIKpETIJICHHEM
Pa3BuTHE UCKYCCTBEHHBIX I'eneTnyeckoro nporpaMMupoOBaHUE, JEKAPTOBO
HEHPOHHBIX ceTei. TEHETUYECKOE MPOTPaMMUPOBAHHE, METO]I CETEBOTO
Pasnien 4 Lo P y 4.1 POTPAMMIP A CCTEBOTO | 1K, JTP
MeTonpl CHMBOIIBHOH orepaTopa, BapHalliOHHBIE METOIBI CUMBOIBHOM
perpeccuu perpeccuu

npaKmuquKue/ceMuHapCKue 3AHAMUAL.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJINHBI

Tabnuya 6.1. Mamepuanvho-mexnuueckoe obecneuenue OUCYUNIUHBL

* - 3anonmstercst Toabko 1o QUHOM dopme obyuenus: JIK — nexyuu; JIP — nabopamopuvie pabomul; C3 —

Tun aynuropuu

OcHaleHue ayIuToOpuu

Crnenunanu3upoBaHHoOe
yueOHOe/1adopaTopHoe
odopynoBanue, [10 u
MaTepuabl 1J1s1 0CBOECHHS
AUCHUTLTAHBI
(mpu He0OXOAMMOCTH)

JlexumonHas

KomnerorepHslit
KJ1acc

Jns
CaMOCTOSITEIbHON
paboTHI

* - ayIUTOPHS AJIsI CAMOCTOSATENIbHOM paboThl oOyuaromuxcs ykassiaercs OBA3ATEJIbHO!

7. YYEBHO-METO/JUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUAIIJINHbBI

OcnosHas tumepamypa:




1. Carron Puuapp C., bapro Dunpro I'. O6yuenue ¢ noakpemnienueM = Reinforcement
Learning. — 2-¢ u3manue. — M.: JIMK npecc, 2020. — 552 ¢. — ISBN 978-5-97060-097-9.
2. PozenOnart, ®. [Ipuauuns! HeiponquHamuku: [leprenTpoHbl U TeOpHus MEXaHU3MOB
mosra = Principles of Neurodynamic: Perceptrons and the Theory of Brain Mechanisms. — M.:
Mup, 1965. — 480 c.3.
3. A.H.Bacuines, [[.A.TapxoB. HeiipocreBoe moaenupoBanue. [IpuHIUIIBI. AITOPUTMBI.
[Tpunoxenus. CI16.: U3a-Bo [Tonurtexn. Yu-Ta, 2009. ISBN 978-5-7422-2272-9
4. C.C.Aggarwal. Neural Networks and Deep Learning. A Textbook. Springer
International Publishing
5. .A. TapxoB. Heliponnsle cetu. Monienu u anroputmsel. M., Paguotexnuka, 2005.
(Hayunas cepus "Helipokomnbtoreps! 1 ux npumenenue", pen. A.M.INanymkun. Ku.18.)
HononnumenvHnas 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.
Pecypcwi ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepuemy»:
1. ObC PYIH u ctoponnue ObC, Kk KOTOPBIM CTYIEHTBI YHUBEPCUTETA UMEIOT JOCTYII
HA OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB
- DnekTpoHHO-O0mOMoTeuHas cucrema PYJIH — ObC PYJIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcuTeTcKas 6ubaroreka onnaita» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoncynbTaHT cTyfeHTa» www.studentlibrary.ru
- OBC «Tpounkuii MmocT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- DJICKTPOHHBIN (HOH/T TPABOBON ¥ HOPMATUBHO-TEXHUICCKOU JJOKYMEHTAITUU
http://docs.cntd.ru/
- mouckoBas cuctema SAunekc https://www.yandex.ru/
- mouckoBas cucteMa Google https://www.google.ru/
- pedepatuBHas 6a3a nanasix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 01 camocmosamenbHou pabomol 00YUAOWUXCS NPU
0C80eHUU OUCYUNTUHBL/MOOYIA™:
1. Kypc nexuuii no aucturummae «MckyccTBeHHbIE HeMpoHHBIE ceTn (O0ydeHue ¢
MOAKPETICHUEM ).

* - Bce yueOHO-METOANYECKHEe MaTepHalibl Uil CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MenarTcsl B COOTBETCTBHUHM € JAEHCTBYIOIUM NOpsAKOM Ha cTpanule aucuuiuinasl B TYHUC!
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Honxcnocmo, BYITT Ioonuce Damunus U.0.



