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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Hucrunmaa «Artificial Neural Networks (Reinforcement Learning)» Bxoaut B mporpamMmy
maructpatypsl «Data Science u KocMuYeckas HHXXEHepus» Mo HampasieHuio 27.04.04
«YmpaBieHHe B TEXHHUECKHUX CHCTeMax» W u3ydaercs B 3 cemecTpe 2 Kypca. Jucuumiuny
peanuzyet . JucnuminHa coctouT u3 4 pa3aenos u 10 Tem v HanpapiieHa HAa U3y4YEHHE METOJI0B
MIOCTPOCHUSI CHCTEM AaBTOMATHYECKOI'O YIPABJICHHS HA OCHOBE HCKYCCTBEHHBIX HEHPOHHBIX
ceTeil, OCBOCHHE METO/I0B PEUICHUsI OCHOBHBIX 3a/1a4 YIIPABICHHS C UCIIOIb30BAaHUEM HEHMPOHHBIX
CeTEe, apXUTEKTyp HEHPOHHBIX CETEH

[lenpt0 OCBOGHUSI TUCHMIUIMHBI SIBISIETCS OOy4eHHE CTYACHTOB METOAaM IOCTPOSHUS
HCKYCCTBEHHBIX HEUPOHHBIX CETEH.

2. TPEBOBAHMA K PE3YJIBbTATAM OCBOEHUMA JUCIHUITJIMHDbI

OcBoenne aumcuuiumanel  «Artificial Neural Networks (Reinforcement Learning)»
HampaBlIeHO Ha (QOpMHUpPOBaHME Yy OOYYAIOMIMXCS CIEAYIOMMX KOMIIETCHIHH (YacTH
KOMITCTCHITHH ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00V4arOWuxcs npu 0c60eHuu
OUCYUNTUHDBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

HNHaukaTopbl 10CTHKEHHS] KOMIIEeTeHIIUT
Hugp Komnerenuus A PEI A N
(B paMKax JaHHOH THCUUTUIMHEI)
[IK-1.1 3Haet MeTOABI U CPEACTBA PELICHUS 33124 HAYYHBIX
MCCIIEe0OBaHNH B 00J1aCTH 3alIUThl HH)OPMALIIH;
Cmocoben popmymnupoBats nenu, ([1K-1.2 YMeer popmymmupoBats 1ens U 3aa91 HAYIHBIX
3a7]a4y HayYHBIX CCIICAOBAHUH B |MCCIIEIOBAaHUHN B ITPO(ECCHOHANBHON 00IaCTH, TOTOBUTH K
IIK-1 obnacTy 3auMThl HHGOPMAIMHK, |IyONHMKAIMK pe3ysbTaThl HAyYHBIX UCCIIE0BaHUI U POPMUPOBATH
BBIOMPATh METO/IBI U CPEJCTBA  |IOKYMEHTHI [UIsl I10/1a4H 3asBKH Ha H300peTeHHe;
peuieHus 3ana4y I1K-1.3 Bnaneet npuemamu 111 GOpMYIUPOBKH IENTH U 3a7a4
HaYYHBIX HCCIIEIOBaHUH, yMeeT BRIOMpPATh METOBI M CPECTBA
peuieHust 3a71a4 npogecCHOHANIBHOM JIesITeIbHOCTH;
I1K-2.1 3HaeT coBpeMEHHbIE TEOPETUIECKUE I
9KCIEPUMEHTAIBHBIE METO/IBI, TPUMEHIEMbIE I pa3paboTKH
Cnoco6eH NpUMEHATh METO/BI 1 .
TEXHOJIOTHH 3aINTHl HHPOPMAIUH U TPOLIECCOB
TEXHOJIOTUH 3aIINTHI .
npodeccHoHANBHOH NeTeNIbHOCTH;
uH(pOpMAaLUK IS peLIeHus 3a1ad
[IK-2.2 Ymeer ompenensats 3¢ HEeKTUBHOCTH MPUMEHSIEMBIX
YIpaBJIeHUS TPOEKTAMH B o
[K-2 METOJIOB ISl pa3pabOTKH TEXHOJIOTHH 3aIUTHl HH(pOpManuy 1
001acté HHYOPMAITHOHHBIX .
. MPOLIECCOB MPO(ECCHOHANBEHON JIESITeNbHOCTH;
TEXHOJIOTHH B YCIIOBHAX
. I1K-2.3 BnaneeT coBpeMEHHBIMH TEOPETHUECKUMH U
HEOIpeIeICHHOCTEN 1 PHCKOB .
9KCHEPUMEHTAIBHBIMU METOIaMH [T Pa3pabOTKH TEXHOIOTHIH
nH(OPMAIMOHHBIX YIPO3 o
3alMThl HHOPMAIMU M IPOLIECCOB MPO(ECCHOHAIBLHON
JICSITETIBHOCTH;
Criocoben ompenensats yrpo3sl  [I1K-3.1 YMeeT npoBoaANTh aHAIN3 CTPYKTYPBI U COTEPIKaHUSI
Oe3omacHOCTH HHQOpPMAMKM U |MHPOPMAITMOHHBIX MIPOIECCOB U OCOOEHHOCTEH
BO3MOYKHBIE ITyTH €€ 3alIUTHl Ha |(YHKIHOHUPOBAHM HH(POPMALIMOHHBIX CHCTEM;
[K-3 ocHoBe aHanu3a cTpykrypsl 1 |[1K-3.2 YMmeer popMyamupoBaTs pekoMeHIaluH 1o
coJiepkaHusl MH(POPMAIIMOHHBIX |COBEPILIEHCTBOBAHNIO HH(POPMAIIMOHHBIX CHCTEM U TEXHOJIOTHH
MIPOLIECCOB U OCOOEHHOCTEH 3aIIUTHI UX OE301IACHOCTH OT yTIpo3;
(YHKIIMOHHPOBaHUS I1K-3.3 Bnangeer MeToagamu penieHus npodeccHoHaNBHBIX 3a/1a4 B
MH(OPMALMOHHOM CHCTEMBI obusiacTu 3anMThl HHGOPMALMK 1 HHPOPMAMOHHBIX CUCTEM;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Nucumrummna «Artificial Neural Networks (Reinforcement Learning)» oTHocuTcs K 4acTH,
dbopMupyeMoil yyacTHUKaMu 00pa3oBaTelbHBIX OTHOIIEHHH Onoka 1 «/lucrumimuel (MOIynn)»
00pa3zoBaTeNbHON MPOTrPaMMBI BBICILIETO 00pa30BaHUS.




B pamkax oOpa3oBareibHOM HpOrpaMMbl BbICHIETO OOpa30BaHUS OOYydaIOIIMECs TaKKe

OCBauBaKOT Apyruc
3aIIAaHUPOBAHHBIX  PE3YJILTAaTOB
(Reinforcement Learning)».

JUCLIUILINHEI
OCBOEHHUA

W/WTW  TIPAaKTHKH,

JAUCHUITIIMHBI

CIIOCOOCTBYIOIIHE
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JOCTHIXCHHIO

Neural Networks

Tabauya 3.1. Ilepeuenv xomnonenmos QOII BO, cnocobcmsyrouux 00CMUICEHUIO
3ANIAHUPOBARHbLX pe3)1bmamoe OC60€HUA ()ucuunﬂuubl
IIpenmecrByrommue IMocaenyromue
g Haumenosanne ncpnl:mnHm;’Mom JIK HC nnnnllll)lr,l/ﬁlo JIH
p KOMIIETEHIIUH FHCH *ﬂy ’ JRHCH *Hy ’
NPAKTHKH NPAKTHKH
HayuHno-uccnenoBarenbckas paboTa
(mosy4eHue NepBUYHBIX HAaBHIKOB
Hay4HO-UCCIIC0BATEIbCKON
CriocobeH GpopMynupoBaTh Y a60I’[1‘bI)'
LeJIH, 331291 HayYHbIX p ’ HayuHo-unccnenoBatensckas
. Kpunronorus u npakTuka i
HCCIICIOBaHUN B 00JIacTH paborta;
[K-1 mmdpoBaHus;
3aIIUTHl HHPOpPMALHH, . [MpenumioMHas NPaKkTHKA;
Hckycecmeennvle Helipontble cemu
BBIOMPATH METOBI U e
CpencTBa pelleHus 3a/1a4 (I'iyboroe ooyuenue)™;
et p A Artificial Neural Networks (Deep
Learning)**;
CraTucTuiecKre MEeTO/Ibl aHAIN3a
JIaHHBIX;
Kpunronorus u npaktuka
muppoBaHus;
Croco0eH MpUMEHSTh TexHOoJIOorHYecKue yrpo3sl 1
METOJIBI U TEXHOJIOTUH CHCTEMBI o0eceYeH s
3aIUTH HHYOPMAIHHA IS KHOepOe30MacHOCTH;
penreHuns 3a1a4 ynpaeieHus | Hckyccmeennvie neliponnvie cemu | HaydHo-MccnenoBaTenbcKas
K-2 MPOEKTaMH B 00JIACTH (I'nybokoe obyuenue)**, paborta;
uH()OpPMAMOHHBIX Artificial Neural Networks (Deep | IlpexauruioMHast MpaKkTHKA;
TEXHOJIOTHi1 B YCIIOBHSIX Learning)**;
HEOIIPEEIIEHHOCTEN U MamrmaHOe 00yueHre U aHAIN3
PHCKOB HH)OPMAIMOHHBIX OOJIBIINX JIAaHHBIX;
yrpo3 HayuHo-uccnenoBarenbckas paboTa
(mosy4eHue NepBUYHbBIX HABHIKOB
Hay4HO-HCCIIEOBATEIbCKON
paboTen);
HayuHo-uccnenoBarensckas paboTa
CrocobeH onpenensrh
(moJTy4YeHue IePBUYHBIX HABBIKOB
yrpo3bl 0€30MaCHOCTH .
Hay4YHO-HCCIIEIOBATEIBCKOM
HH(GOPMALIUK U BO3MOXKHBIC 2G0TE):
IYTH €€ 3allIUTHl Ha OCHOBE P ’ HayuHo-uccnenoBatensckas
A3 CTOVKTYDEL I MamrmaHOe 00yueHre U aHAIN3 aGoTa:
IK-3 PYKTYP OOJIBIIINX JAHHBIX; p ’
COJIepIKaHUs N [peaaumioMHas MpakTUKa,
Hcxyccmeennvie netiponnvie cemu
MHPOPMATMOHHBIX s
MIPOIIECCOB U 0COOEHHOCTEN (Iybokoe oby«erue)™;
pont Artificial Neural Networks (Deep
(yHKIMOHUPOBAHUS e
9 Learning)**;
MH()OPMALMOHHOM CHCTEMBI

* - 3aMOJHSACTCS B COOTBETCTBUM ¢ MaTpuiei kommnereHnuii u CYII OI1 BO

** - 3JIeKTUBHBIC TUCIMIUIMHEI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

O6mas TpynoemkocTs aucturuinabl «Artificial Neural Networks (Reinforcement Learning)» cocTaBisieT «5» 3a4€THBIX €AMHHII.
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
Jlekimu (JIK) 18 18
JlaGopartopusie pabotsl (JIP) 18 18
IMpaktuueckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 108 108
Koumponw (sx3amen/3auem c oyenkou), ax.u. 36 36
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 180 180
3a4.e/l. 5 5




5. COAEPKAHUE JUCIUIIJINHBI

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

Bun
Homep | HammeHnoBanmue pazaesa .
Copep:xanue pa3aesia (TeMbl) yuyeoHoM
pa3neia AUCUMITHHBI «
padoThl
CrtpykTypa aaroputma o0ydeHHs ¢
MTOIKPEIUICHUEM.
1.2 Arent. OyHkuus nOTUTUKH. OYHKIMS IIEHHOCTH. JIK, JIP
Monens. Tumsl cpen oOydeHus ¢
Beenenmne B o0yuenue ¢ A et oby
Pazpmen 1 MOJIKPEIVICHUEM | IETEPMUHUPOBAHHAS,
MOJKPEIIICHUEM. . M
13 CTOXAaCTUYECKAs C MMOTHON M HENOIHOM TIK. TP
' HHpOPMALUCH, TUCKPETHAS M HEIPEPHIBHAS, ’
SMMU30MUYECKas U He SMHU30JMUeCKasi, OHOAr€HTHAas
W MHOTOArcHTHasl.
21 MapxoBsckue nenu 1 MapkoBCKHUE IPOLIECCHI. TIK. JIP
' MapkoBCKUH poLeCC MPUHSITHS PEILICHUN. ’
OYHKIUN IEHHOCTH COCTOSHUS, Q-(DyHKIIHA.
2.2 VYpaBHenue bennmana u ontuMansHOCT. BeiBox JIK, JIP
ypaBHeHust beumana.
Teoperuieckue ocHOBEI 1 JluHaMudeckoe mporpaMMHpOBaHIe. MeTo bl
Pazmen 2 |MeTons! 00ydeHHS C 2.3 porp P ’ JIK, JIP
Momnre-Kapio u Teopus urp.
MOJKPETICHUEM =
OO0y4eHue Ha OCHOBE BPEMEHHBIX Pa3ITHInit
24 (Temporary Differences). TD nporaozupoBanwue. JIK, JIP
TD obyueHue.
obyuenue. Anxroputm SARSA. (State-Action-
25 |Q00y P ( JIK, JIP
Reward-State-Action)
Tporpammroe [TakeTs! mporpaMM ISt peai3auy HeHpOHHBIX
Pazmen 3 |obecnieueHne o0y4ueHHS C 3.1 . porp AU P 1 P JIK, JIP
cereit. Tensor Flow
MOJKPEIUICHUEM
Pa3BuTHE HCKYCCTBEHHBIX I'eneTHyecKkoro MporpaMMHUpPOBaHUE, IEKAPTOBO
HEUPOHHBIX CETEH. TEHETUYECKOE IPOrPaMMHUPOBAHUE, METO CETEBOTO
Pasgen 4 | P 4.1 POTPAMMHD » METOA JIK, JIP

MeTo1bl CHMBOJIBHOM
perpeccuu

ornepaTropa, BapualliOHHbIE METO/Ibl CUMBOJIbHOU
perpeccuu

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

* - 3anonHsgercs Toibko 1o OUHOM dopme obyuenus: JIK — aexyuu, JIP — nabopamopuvie pabomut, C3 —
CEMUHAPCKUE 3aHAMUSL.

Tabnuya 6.1. Mamepuanvho-mexnuueckoe obecneuenue OUCYUNIUHBL

Tun aynuropuu

OcHamenue aynuropuu

Crnennanu3npoBaHHoOe
yueOHOe/1abopaTopHoe
odopynoBanme, I1O u
MaTepHaJIbl 1151 OCBOCHHA
AUCHUTLTUHBI
(mIpu HEOOXOAUMOCTH)

JlexunonHnas

Ayautopust 1S IPOBEACHUS 3aHATUN
JICKIIMOHHOTO THIIA, OCHANICHHAS
KOMIUIEKTOM CIEIUAIN3UPOBAHHON MeOeInu;
JIOCKOH (9KpPaHOM) U TEXHHYECKUMHU
CpEICTBAMU MYJIbTUMENNA MTPE3CHTAIIHIA.

KoMnbrorepHsii
KJ1ace

KomnbroTepHbIi Ki1acc 11 MpoOBeACHUS
3aHSITHUIA, TPYNIOBBIX U UHAUBHIYaIbHBIX
KOHCYJIbTAITUH, TEKYIIET0 KOHTPOJIS
MIPOMEXYTOYHOM aTTeCTAIluH, OCHAIIICHHAS
MePCOHATBHBIMU KOMITBIOTEpaMH (B
Koju4decTBe 15 miT.), mockoii (3KpaHoOM) U




Crnennann3npoBaHHoOe
yueOHoe/1adopaTopHoOe
obopynoBanme, I1O u
MAaTepHaJIbl 1J151 0CBOEHHS
AMCUMILTUHBI
(Ipu HEOOXOTUMOCTH)

Tun aynuropun OcHameHue ayauTopun

TEXHUYECKUMHU CPEACTBAMU MYJIbTUMEANA
Mpe3EHTaIM .

AynuTopust Ui CaMOCTOSTENIHONW PaOOTHI
o0yuaromuxcs (MOXeT UCIOIb30BaThCS IS

TIst .
A . | MpOBeIeHUsI CEMHUHAPCKUX 3aHSITHH U
CaMOCTOSITEIILHOM .
KOHCYJIbTAITUH ), OCHAIIICHHAS KOMILICKTOM
paboThI

CHEIMATTM3UPOBAHHON MeOeH 1
KomnbroTepamu ¢ goctynom B DMOC.

* - ayauTOpHs U CaMOCTOSATENFHON paboThl oO0ydarontixcs ykaspBaercss OBA3ATEJBHO!

7. YAEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUITJIMHbBI

Ocnoeénas numepamypa:
1.
2.
HononnumenvHas numepamypa:
1.
2.
Pecypcwi ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepuemy»:
1. ObC PYIH u ctoponnue ObC, Kk KOTOPBIM CTYJEHTBl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHMH 3aKJIFOYCHHBIX JIOTOBOPOB
- DnekTpoHHO-0MOMMoTeunas cucrema PYJIH — ObC PYJIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas Oubauorexa onnain» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoncynbraHT cTyaeHTay www.studentlibrary.ru
- OBC «Tpounxkuii MmocT»
2. ba3bl TaHHBIX U TTOUCKOBBIE CUCTEMBbI
- OJIEKTPOHHBIN (POH]T TPABOBOM M HOPMATUBHO-TEXHUYECKON IOKYMEHTAIIUH
http://docs.cntd.ru/
- mouckoBas cuctema Suaekc https://www.yandex.ru/
- mouckoBas cucteMa Google https://www.google.ru/
- pedepatuBHas 6a3a nanasix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 051 cCamocmosamenbHol pabomuvl 0OYUaAOWUXCSL NPU
0CB8OEHUU OUCYUNTUHBL/MOOYIA*:
1. Kypc nexnuii mo mucumminne «Artificial Neural Networks (Reinforcement
Learning)».

* - Bce yueOHO-METOIMYECKUE MATePUAIIBI I CAMOCTOSITEIFHON pabOThl 00YUYaIOIIUXCS
pa3MeIIarTcs B COOTBETCTBUHU C ACHCTBYIONIUM MOpsiAKoM Ha cTpanuile aucuuruinabl B TYUC!

8. OLIEHOYHBIE MATEPHUAJIbBI U BAJUIBHO-PEUTUHI OBAS CUCTEMA
OINEHUBAHUSA VYPOBHA C®OPMUPOBAHHOCTHU KOMIIETEHIIUU 11O
JUCIUIIVIMHE




OneHouHble MaTepuasibl U OaUIbHO-PEUTHMHIOBas cHCTeMa™ OIICHHBAHUS YpPOBHS
c(OpPMUPOBAHHOCTH KOMIETCHIMN (YaCTH KOMIIETCHIIUI) MO0 UTOraM OCBOCHUS UCIIUTUIHMHBI
«Artificial Neural Networks (Reinforcement Learning)» mnpeacraBiaeHsl B IIpuiaoxeHuun K
HacTosweil Paboudeli mporpaMMe AUCHUIIINHBL.

* - OM u BPC dopMupyroTcss Ha OCHOBaHUHU TPeOOBaHUN COOTBETCTBYIOIIETO
JIOKaJIbHOTO HOpMaTuBHOro akra PY J1H.
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PYKOBOJUTEJIb BYII:
7
_ Paszymusiii FOpuit
Hupextop AMITY ’ HukonaeBuu
Jonoscnocmo BYIT Tloonuce Damunus U.0.
PYKOBOJIMUTEJIb OII BO:
//
7
. Pasymusii FOpuit
ITpodeccop Hukonaesnu
Honxcnocmo, BYTT Ioonuce Damunus U.0.


Konovalenko
Stamp

Konovalenko
Stamp

Konovalenko
Stamp


