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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Hucuunnuna «VckyccrBennbie HelipoHHblie cetu (OOyueHue ¢ MOJKPEIUIEHUEM )» BXOIUT B
MIPOrpaMMy MarucTpaTypbl « AHAIH3 OOJBIINX JaHHBIX M TEXHOJIOTHH 3aIIUTH HH()OPMALIUN TIO
HarnpasieHuto 02.04.02 «dynnameHTanbHas HHGOPMATUKA U WH(OOPMAIMOHHBIC TEXHOJOTUN» U
uszydaercs B 3 ceMmectpe 2 Kypca. Jucuuiuinny peanusyer /lenapraMeHT MEXaHUKU U IIPOLECCOB
ynpasieHus. JlucuumiuHa cocTouT u3 4 paszaenoB u 10 TeMm 1 HampaBlieHa HA U3YYEHHE METOJIOB
MOCTPOCHUSI CHUCTEM AaBTOMATHMYECKOTO YIPABJICHHS HAa OCHOBE HCKYCCTBEHHBIX HEWPOHHBIX
CeTeil, OCBOCHHE METO/I0OB PEIlICHUsI OCHOBHBIX 3a/1a4 YNPaBJICHUS C UCIIOIb30BAaHHUEM HEHMPOHHBIX

CEeTeH, apXUTEKTYp HEMPOHHBIX CETEH
Ilenpt0 OCBOEHHUS TUCHMIUIMHBI SBJISETCS OOy4YE€HHE CTYAEHTOB METOAAaM IOCTPOEHUS
HCKYCCTBEHHBIX HEHPOHHBIX CETEH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHbI

OcBoenue

JTUCIUTLIINHEI

«HckyccTBeHHBIE

Heriponnsle cetu  (OOyuyeHue ¢

MOJIKPEIJICHUEM)» HalpaBiIeHO Ha (OpMHUPOBaHUE y OOYHAIOLIMXCS CIEAYIOIIUX KOMIETEHIUM
(4acTu KOMIETeHIUH):

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

HNHauKaTopbl 10CTHKEHHS] KOMIIeTeHIMH
Iudp Komnerenuus A pEI A N I
(B paMKax JaHHOMW NHUCUMUIUIMHBI)
[TK-1.1 3HaeT MeTOMBI U CPECTBA PEUICHUS 3a/1a4 HAYYHBIX
uccie0BaHUi B 001aCTH 3alUThl HH)OPMALIUH;
Cnocoben ¢opmynupoBats nenu, |[1K-1.2 YMeer popMyaupoBats 1eib ¥ 3a1a41 HayYHBIX
3aJ]a4M Hay4YHbBIX MCCIIEJI0OBAHUI B |HUCCIIEI0BaHUN B MPO(ECCHOHANTBHON 001aCTH, TOTOBUTH K
IK-1 oGJiacTy 3anMThl HHQOPMAIMH, |ITyONHKaIMy pe3yIbTaThl HAyYHBIX UCCIIEI0BaHNI U GOPMHUPOBATH
BBIOMPATh METO/BI M CPEJICTBA  |IOKYMEHTHI [UISl T10/1a9H 3asBKH Ha M300peTeHHe;
peuieHus 3auaqy [1K-1.3 BrnanmeeT npuemamu [yist ()OPMYITHPOBKH LENH U 33129
Hay4HBIX UCCIIEZIOBaHNH, yMeeT BHIONPATh METO/IBI M CPEACTBA
peueHus 3a1a4 npogecCHOHaIbHON IESITeNbHOCTH;
[IK-2.1 3naet coBpeMeHHbIE TEOPETUUECKUE U
9KCIIEPUMEHTAIILHBIE METO/IbI, IPUMEHSIEMBIE IS pa3paboTKu
Cnoco0GeH MpUMEHSTh METOJIBI U .
TEXHOJIOTHH 3aLTUTHI HHPOPMAIUU U ITPOIECCOB
TEXHOJIOTUH 3aIUTHI .
npodeccnoHanbHOM JesITeIbHOCTH;
nHGOPMALIH IS PEIISHUS 3a71a4
[TK-2.2 ¥Ymeer onpenensats 3G GpeKTHBHOCT MPUMEHSIEMBIX
yIpaBJIeHUs IPOEKTaMH B o
T1IK-2 METOJIOB JIJIsl pa3pa0O0TKH TEXHOJIOTHH 3alUThl HHHOPMALIUU U
o61acTi HH(OPMAITMOHHBIX .
. MPOLIECCOB MPO(PECCHOHANIBHOMN JIESITENbHOCTH;
TEXHOJIOTHII B yCIIOBUAX
o [1K-2.3 BnaneeT cOBpeMEHHBIMH TEOPETUUECKUMH U
HEOTpEeIeNICHHOCTEH 1 PUCKOB .
9KCIEPUMEHTAILHBIMHA METOJIaMU JUISl pa3paO0TKH TEXHOJIOTHH
nH(pOpPMaMOHHBIX YTPO3 .
3aIIUTHl THPOPMAINH U TIPOIIECCOB NPO(DHECCHOHATLHOM
JIeSITeJIbHOCTH;
Cnoco6en onpenesnsats yrpo3sl  [[TK-3.1 YMeeT npoBouTh aHanu3 CTpyKTYpPhI U COJIEp KaHUs
6e3omacHoCTH MHGOPMAIMM U |MHPOPMAIIMOHHBIX IIPOLIECCOB U OCOOEHHOCTEH
BO3MOJKHBIE ITYTH €€ 3aIUTHI HA |(YHKIMOHUPOBAHUS HH(YOPMALIMOHHBIX CUCTEM;
K-3 ocHoBe aHanm3a CTpykTypel 1 |IIK-3.2 YMmeeT hopMynmpoBaTs peKOMEHIANHN 110
coJiepKaHus MH(POPMAITMOHHBIX |COBEPIICHCTBOBAHMIO HH(POPMAITMOHHBIX CUCTEM M TEXHOJIOTHHA
MIPOIIECCOB B OCOOEHHOCTEH 3aIUTHI UX 0€30MaCHOCTH OT yTPO3;
(yHKIMOHUPOBAHUS I1K-3.3 Bnaneer MeTomaMu pemieHus npohecCHOHaIBHBIX 3a7a4 B
MHQOPMAIMOHHON CHCTEMBI o0acTy 3anThl HHGOPMAIMK 1 HH(POPMAIMOHHBIX CHCTEM;

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO




Jucrunnmna

«UckycctBennple HelipoHHbie ceTd (OOydeHHE C TOAKPETUICHHEM ))

OTHOCUTCSI K YacTH, (OPMHPYEMOH ydYaCTHMKaMU OOpa3oBaTEeNbHBIX OTHOIIEHWH Oioka |
«lucrunumrHel (MOTy N )» 00pa30BaTeIbHON MPOrPaMMBI BBICIIEr0 0Opa30BaHHM.

B pamkax o0Opa3zoBaTesbHOM MporpamMmbl BBICIIETO O0pa30BaHUS OOyYaIOIIMECS TaKxKe

OCBaMBaKOT

apyrue

JUCITUITIINHBI

W/WIM  TPaKTUKH,

CIOCOOCTBYIOIIINE

JOCTHIXCHHIO

3aIUIAHUPOBAHHBIX PE3YJIbTATOB OCBOCHUS JUCHHUILIHHBI «VICKYCCTBEHHBIE HEWPOHHBIC CETH
(OOyueHue ¢ MOJIKPEIIICHUEM )».

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrowux 00CmuiceHur
3ANIAHUPOBARHbLX pEe3)1bmamoe OC60E€HUA Oucuunﬂqul
IpenmecrByrommue Mocaenyromue
Mudg Haumenosanne ncﬁnZ:IﬂngJMom JIU ncunnﬂnillil/nlfou JIU
P KOMIIeTeHIIHH e *ﬂy i A . ¥,
NPAKTUKH NPAKTHKHU
Hayu4Ho-uccnenoBarenbckas paboTa
(mony4eHue NepBUYHBIX HABHIKOB
HAY4HO-UCCIIEI0BATENbCKON
CriocobeH GpopMynupoBaTh Y aGOIT[LI)‘
LeJIY, 33[Ja4H Hay4HbIX P ’ Hayuno-uccnenoBarensckas
N Kpunronorus u npaktuka
HCCIICIOBaHUH B 00J1aCTH pabora;
IIK-1 muppoBaHus;
3aIUThl HHPOPMAIIUH, . IIpenaunioMHas npakTHKa;
Hckyccmeaennvle netiponnvle cemu
BBIOMPATH METOJBI U sk
CPEICTBa PEIICHUS 3a/1a4 (Iny6oxoe obyuerue)*;
pen p A Artificial Neural Networks (Deep
Learning)**;
CraTUCTHYECKHE METO/IbI aHAITH3a
JIAHHBIX;
Kpurnronorust u npakTuka
mmdpoBaHus;
Cnoco0eH NpUMeHSTh TexHonornueckue yrpossl u
METOAbI U TEXHOJIOI'NHU CHCTEMBI o6ecnequH$[
3aIIUTHI UHHOPMALIUHT IS knbepOe30nacHoCTH;
pelenust 3a1a4 ynpaeienusi | Hcxkyccmeennvie netponnvie cemu | Hay4dHo-uccienoBatenbekas
K-2 MpoeKTaMu B 00JacTu (I'nybokoe obyuenue) **; pabora;
nH(OpPMALMOHHBIX Artificial Neural Networks (Deep | IlpexauruiomMHasi IpakTHKA;
TEXHOJIOTHi B YCIIOBHAX Learning)**;
HEOMpeIeICHHOCTEH U MaruHHOe 00yUYeHHE U aHAITU3
PHCKOB HHPOPMAIIHOHHBIX OOJIBIINX JIAHHBIX;
yrpo3 Hayu4Ho-uccrnenoBarenbckas paboTa
(mosyveHue NepBUYHBIX HABBIKOB
Hay4HO-HCCIIEOBATEIbCKON
paboTs);
HayuHo-ucceoBarenbckas pabora
Crnoco0eH omnpenensiTh
(HOHy‘IeHI/Ie TMCPBUYHBIX HABBIKOB
yIpo3b6l 0€30IacHOCTH .
HAYYHO-HCCIIEeI0BATEIbCKOM
I/IHq)OpMaHI/IH 1 BO3MOXHBIC a6OTI)I)'
IyTH €€ 3allUThl HA OCHOBE P ’ HayuHo-uccnemoBarenbekast
AHAII33 CTDYKTVDLL 1 MaruHHOe 00ydYeHHE U aHAITU3 aGora:
TIK-3 PYKTYP OOJIBIINX JAHHBIX, p ’

coJiep KaHus
HHPOPMAMOHHBIX
MIPOLIECCOB U OCOOEHHOCTEH
(YHKIMOHAPOBAHUS
MHPOPMAMOHHON CUCTEMBI

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

Hpel[I[I/IHJ'IOMHaH IMpaKTHUKa;

* - 3aIONTHAETCS B COOTBETCTBHUH ¢ MaTpuieii kommnereniuii u CYII OIT BO

** - 3JIeKTUBHBIC TUCIUIUINHBI /TIPAKTUKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmas TpyA0eMKOCTh TUCHUTUTHHBI «IcKyccTBEeHHBIC HEHpOHHBIEC ceTH (O0yUueHHE ¢ MOAKPEITICHHEM )» COCTABIISIET «5%» 3aUETHBIX SAMHHII.
Tabauya 4.1. Buowvl yuebHol pabomvl no nepuooam 0C80eHUs 00PA308AMENbHOU NPOCPAMMBL 8biCUE20 00pA308aHUs OJisl OYHOU (HOopMbl
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 pabomol

Bun
Homep | HammeHnoBanmue pazaesa .
Copep:xanue pa3aesia (TeMbl) yuyeoHoM
pasaena AUCHHUILTUHBI «
padoThl
11 CrtpykTypa aaroputma o0ydeHHs ¢
' O IKPETIJICHUEM.
1.2 Arent. OyHkuus nOTUTUKH. OYHKIMS IIEHHOCTH.
Monens. Tuns! cpen oOydeHus ¢
Beenenmne B o0yuenue ¢ A et oby
Pazpmen 1 MOJIKPEIVICHUEM | IETEPMUHUPOBAHHAS,
MOJKPEIIICHUEM. . M
13 CTOXaCTHUYECKas C TOJIHOM U HEMOIHON
' nHpopmanmeid, TUCKpeTHast M HENPEPBIBHAs,
SMMU30MUYECKas U He SMHU30JMUeCKasi, OHOAr€HTHAas
U MHOTOAreHTHasl.
21 MapxoBsckue nenu 1 MapkoBCKHUE IPOLIECCHI.
' MapkoBCKUH poLeCC MPUHSITHS PEILICHUN.
OyHKIMY IEHHOCTH COCTOSTHUSA, Q-(DYHKIIHS.
2.2 VYpaBHenue bennmana u ontuMansHOCT. BeiBox
ypaBHeHHs bennmMana.
TeopeTuueckue OCHOBBI U
Jlunamndeckoe mporpaMMupoBanue. MeToast
Pazmen 2 |MeTonsl 00ydeHus C 2.3
Momnre-Kapio u Teopus urp.
MOAKPETIIICHUEM "
OOyueHne Ha OCHOBE BPEMEHHBIX Pa3Ininil
24 (Temporary Differences). TD nporaozupoBanwue.
TD obyueHue.
25 Q oOyuenue. Anroputm SARSA. (State-Action-
) Reward-State-Action)
IIporpammuoe .
[TakeTs! porpaMM T peain3anuil HEHPOHHBIX
Pazmen 3 |obecnieueHne o0y4ueHHS C 3.1 "
cereit. Tensor Flow
MOJKPEIUICHUEM
Pa3BuTHe HCKYCCTBEHHBIX I'eneTHyecKkoro MporpaMMHUpPOBaHUE, IEKAPTOBO
HEUPOHHBIX CETEH. TEHETUYECKOE IPOrPAMMHUPOBAHUE, METOJ CETEBOI0O
Pasgen 4 | o P 4.1 POTPAMMED - MeToA

MeTo1bl CHMBOJIBHOM
perpeccuu

ornepaTropa, BapualliOHHbIE METO/Ibl CUMBOJIbHOU
perpeccuu

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

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

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. Carron Puuapn C., bapro Duapro I'. OGyuenue ¢ noakperiaenuem = Reinforcement
Learning. — 2-e¢ uznanue. — M.: JIMK npecc, 2020. — 552 ¢. — ISBN 978-5-97060-097-9.
2. Pozen6Omnart, ®. [Ipuanuns HelipoauHamuky: [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.TapxoB. 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. I.A.Tapxos. Heliponnsie cetu. Mozaenu u anroputmsl. M., Paanorexnuka, 2005.
(Hayunas cepus "Helipokomnbroteps! 1 ux npumenenue", pen. A.M.I'anymkus. 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-menekommynuxkayuourot 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
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcuteTckas Oudbanoreka onnaiti» http://www.biblioclub.ru
- OBC Opaiit http://www.biblio-online.ru
- ObC «KoncynpTaHT cTynenTay www.studentlibrary.ru
- OBC «Tpounukuit MmocT»
2. ba3bl JTaHHBIX U TOUCKOBBIE CUCTEMBI
- QJIEKTPOHHBIN (POH]] TPABOBOM U HOPMATUBHO-TEXHUYECKON TOKYMEHTALUU
http://docs.cntd.ru/
- mouckoBas cucteMa Suaekc https://www.yandex.ru/
- mouckoBas cuctema Google https://www.google.ru/
- pedeparuBHas 6a3a nanueix SCOPUS




http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 013 camocmosmensvHol pabomsl 00y4AOWUXCS NPU
0CBOCHUU OUCYUNTUHBL/MOOYAAE:

1. Kypc nexuuii no nuctmminne «MckyccrBennsie Heiiponnsie cetu (OOyueHue ¢
MOJIKPEIIIICHUEM ).

* - Bce yueOHO-METOANYECKHE MaTepuallbl Ul CaMOCTOATENbHOM paboThl 00ydaromuxcs
pa3MeIaTCs B COOTBETCTBUHU € AEUCTBYIOLIUM NOPsAKOM Ha cTpaHule aucuuiuiiasl B TYHUC!

8. OLIEHOYHBIE MATEPHAJIbI U BAJLIbHO-PETHHIOBASI CUCTEMA
OLEHUBAHMSI YPOBHSI C®OPMHUPOBAHHOCTM KOMIETEHLHUI IO
JTUCHUIINHE

OneHouHble MaTepuaibl U OaUIBHO-PEUTHMHTOBAs CHCTeMa* OIICHUBAHUS YpPOBHS
c(hOpPMUPOBAHHOCTH KOMMETCHIMN (YaCTH KOMIIETEHIIMI) MO UTOraM OCBOEHUS JUCIUIUIMHBI
«MckycctBeHHble HelipoHHble ceth (OOyueHue ¢ MOAKPEIUIEHUEM)» TPEJCTABICHbI B
[Tpunoxxenuu kK Hactosmeld Pabodeli mporpaMmMe JUCITUTIITUHBI.

* - OM u BPC dopmupyroTcst HA OCHOBaHUHU TPEOOBAHHIA COOTBETCTBYIOIIECTO
JIOKaJIbHOrO HOpMaTuBHOTO akta PY JIH.



PA3BPABOTYMUK:

S/ “. e KaparynoB Makcum
JlouieHT OneroBuy
Jonoxcnocmo, BYIT Tloonuce Damunus 1. 0.
PYKOBOJUTEJIb BYII: /
(‘. Paszymusiii FOpuit
Hupextop AMITY HukonaeBuu
Jonoscnocmo BYIT Tloonuce Damunus U.0.
PYKOBOJIMUTEJIb OII BO:
W Bapdonomees Anekcanap
JloueHT AJtexceeBuy
Honxcnocmo, BYTT Ioonuce Damunus U.0.
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