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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Hucuumnuna «MckycctBennsle HeliponHble cetu (I'myOGokoe oOydeHue)» BXOAUT B
mporpaMMmy wmaructparypbl «Data Science W KocMudeckas HWHXKEHEPHs» [0 HAIMPaBICHUIO
27.04.04 «VYmpaBieHHMe B TEXHMYECKHMX CHCTEMax» M H3ydaeTcsi BOo 2 ceMmectpe | Kypca.
Hucuunnuny peanusyer J[lemapTamMeHT MeEXaHUKM UM TPOLIECCOB yrpaBieHus. JlucuurimHa
COCTOUT U3 6 pa3nenoB U 15 TeM W HampaBlieHa HAa U3YyYE€HHE METOJOB IMOCTPOCHUSI CHUCTEM
ABTOMATHUYECKOTO YIPABJICHUSI HA OCHOBE MCKYCCTBEHHBIX HEUPOHHBIX CETEH, OCBOCHUE METOJI0B
pelIeHrs OCHOBHBIX 3aJ1a4 YIPABIICHUS C UCIIOIb30BAaHHEM HEHPOHHBIX CETEH.

[lenpto OCBOCHMSI AMCIMIUIUHBI SBJISETCS OOYYEHHE CTYACHTOB METOJAaM MOCTPOCHHUS
HCKYCCTBEHHBIX HEUPOHHBIX CETEH.

2. TPEBOBAHMA K PE3YJIBbTATAM OCBOEHUMA JUCIHUITJIMHDbI

OcBoenne nuctuiuinHbl  «VckyccTBeHHbIe HelpoHHble cetd ([myOokoe oOyueHue)»
HampaBJIecHO Ha (opMHpoBaHWE Yy OOydYalONIMXCA CISAYIOMUX KOMICTCHIMNA (4acTH
KOMITCTCHITHH ):

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

HHZ[HKaTOp]:I JAOCTHIKCHHUS KOMIIETCHIIMHA

Hugp Komnerenuus N
(B paMKax JaHHOH THCUUTUIMHEI)

VYK-1.1 Anamu3upyer 3agady, BHIICII ee 0a30BbIe
COCTAaBJIAIONINE;;

VYK-1.2 OnpenensieT u pamXupyeT HHPOPMALHIO, TPEOyEeMYTO IS
peLICHUs TOCTABICHHOH 3aJa4H;;

VYK-1.3 OcymiecTBiseT MoucK MHPOPMAIMHU JUIsl PELICHHs
MOCTaBJIEHHOH 3a/1a4M MO PAa3IUYHBIM THIIaM 3aIIpOCOB;;

YK-1.4 [Ipennaraer BapHaHThI pelICHNUS 3a7a4H, aHATU3UPYET
BO3MOYKHBIE NTOCTIEICTBHUS UX UCIIOIb30BaHUS;;

YK-1.5 Ananuzupyer nyTH perieHus npoodieM
MHPOBO33PEHYECKOT0, HPAaBCTBEHHOTO U JINYHOCTHOTO XapakTep Ha
OCHOBE HCIOJIb30BaHUs OCHOBHBIX (hrtocodpcknx uneit u
KaTeropui B UX HCTOPUYECKOM Pa3BUTHH U COLUAIILHO-
KyJIbTYPHOM KOHTEKCTE;

Cnoco0eH oCcylIecTBISATh
KpUTUYECKUI aHaIu3
MpoOJIEeMHBIX CUTyallnil Ha
OCHOBE CHCTEMHOTI'0 TIOAX0/1a,
BBIPAaOAaTHIBATH CTPATETHIO
JEeNCTBUI

YK-1

[IK-1.1 3Haet MeTOBI U CPECTBA PELICHUS 3a/1a4 HAYYHBIX
HCCIICIOBaHUN B OOJIACTH CHCTEM HCKYCCTBEHHOTO WHTEJUICKTA H
POOOTOTEXHUYIECKHUX CHCTEM;;

ITK-1.2 Ymeer popmynupoBath Lielb U 33/1a41 HAyYHBIX
HCCIIeI0OBaHM B PO(heCCHOHALHON 00J1aCTH;;

[TK-1.3 Bnageet npueMamu a1t GOPMYITHPOBKH IIENU U 33724
HAy4YHBIX UCCIIEJIOBAHHIA, yMEET BEIOMPATh METOBI M CPEACTBA
penieHus 3aj1a4 npodeccHOHANTBHOMN IeATEeNbHOCTH;

CrmocobeH GpopMynupoBaTh LEIH,
3a7[a4M HayYHbBIX UCCIICOBAHUH B
o0nacTy ynpasieHHs
[K-1 a3POKOCMHUYECKUMHU CUCTEMAMH,
BBIOMPATh METO/BI U CPEICTBA
petenus npodeccuoHaIbHBIX
3aaq

I1K-2.1 3HaeT coBpeMEeHHbIE TEOPETHIECKHIE U
SKCIEPUMEHTAIBHBIE METO/IBI, IPUMEHSIEMBIE IS pa3paboTKu
MaTeMaTHYECKUX MOJIeNIed HCCIeayeMbIX 0OBEKTOB U ITPOIIECCOB
npodeccHoHANBHO JEeATeNbHOCTH;;

[1K-2.2 ¥Ymeer onpenensats 3 PpekTHBHOCT MPUMEHAEMBIX
METOJIOB ISl pa3pabOTKH MaTeMaTHYEeCKUX MOJIEIICH UCCie y eMbIX
00BEKTOB U MPOIECCOB;;

I1K-2.3 BnaneeT cOBpeMEHHBIMH TEOPETHUECKUMHU U
9KCHEPUMEHTAIEHBIMU METOJIaMH IS pa3paboTKH
MaTeMaTHYECKUX Mo/iesieii 0OBEKTOB U MPOLIECCOB
po¢ecCHOHATBHON NesITeIPHOCTH TI0 HAPABJICHHIO ITOITOTOBKH;

Crnoco0OeH MpUMEHATh
COBpPEMEHHBIE TEOPETUUECKHE U
9KCIIEPUMEHTAILHBIE METO/IBI
pa3pabOTKy MaTeMaTHYECKUX
MoJIeJIel HCCllelyeMbIX 00bEKTOB
U TIPOIIECCOB B 001aCTH
YIpaBICHHUS a9POKOCMUYECKHUMU
cUcTeMaMu

[K-2

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO




Juctunnuaa «lMckyccTtBennple HelipoHHble cetu ([myOokoe oOydeHHE)» OTHOCHTCS K
gactd, (popMmupyemMol ydacTHUKaMU OOpa3oBaTENbHBIX OTHOIICHUH Onoka 1 «JlucrurimHb
(MomynH)» 00pazoBaTeIbHON MPOTrPaMMBbI BBICIIIETO 00pa30BaHUS.

B pamkax o00pa3oBaTenbHOW MPOrpaMMbl BBICIIETO O0pa30BaHUs OOYYAIOIIMECS TaKKe
OCBauBaKOT Apyruc JUCHUITIINHBI I/I/ I IMPAKTHUKHU, CHOCO6CTBYIOH_II/IC JOCTUXKCHUIO
3alUIaHMPOBAHHBIX PE3YJIbTATOB OCBOCHUS JUCHMIUIMHBI «VICKYCCTBEHHbIC HEHpPOHHBIC CETH
(I'myGokoe oOydeHue)».

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrowux 00CmuiceHur
3ANIAHUPOBARHbLX pEe3)1bmamoe OC60E€HUA 0ucuunﬂqul
IpenmecrByrommue Mocaenyromue
HaumeHnoBanue
Iu HCIUTUTUHBI/ MO TH HCHUTTAHBI/ MOTYTH
bp KOMIIeTeHIIHH et *ﬂy i et *Hy ’
NPAKTUKH NPAKTHKHU
Artificial Neural Networks
(Reinforcement Learning)**;
Crioco0eH OCyIIECTBISITh Hckyccmeennvie netiponnvie
KPUTHYECKHI aHAIN3 . cemu (Obyyenue c
P . History and Methodology of (Ooy sosen
VK-1 MpoOJIEeMHBIX CUTYaIUil Ha Science: nookpennenuem) **;
OCHOBE CUCTEMHOTO ' Research work / HayuHo-
MOJIX0/1a, BRIPAOATHIBATh UccleioBaTebckas pabora;
CTpaTeruio JIeHCTBHIA Undergraduate practice /
[peaaumioMHas MpakTHKA,
ClH0COBeH opMyTHpOBaTS Research work / Hayuno-
LIl 3 aqu’/l }Z,a EHHX uccreoogamenvckas paboma,
HCITH, 3ajatin Hay Undergraduate practice /
uccre0BaHuil B 001acTH
— Ilpeodunnomnas npaxmuka,
K-1 2 g’K ;)C MHYECKHMI Artificial Neural Networks
CHCEeMaMH I — (Reinforcement Learning)**;
’ P Hcxyccmeennvle netiponnvie
METO/IBI ¥ CPECTBA
J—— cemu (Obyuenue ¢
p nookpenienuem) **;
npodeccHOHANBHBIX 33/1a4
Dynamics and Control of
CrnocobeH NpUMeHSTh Space Systems;
coB eMe[I){Hble Research work / Hayuno-
p . ucciedogamenvckas paboma
TEOPETHYECKUE U History and Methodology of Undergraduate practice /
IKCIEPUMEHTAIIbHbIC Science;
. . Ilpeodunnomnas npakmuxa,
METO/IbI Pa3paboOTKH Virtual Reality and Computer Artificial Neural Networks
IK-2 MaTeMaTHYeCKUX MOJIeen Vision; (Reinforcement Learning)**;
HCCIIETyEeMbIX 00BEKTOB Information Technology in ning)”"
- 2) Hckyccmeennvle HelipoHHtble
TPOIIECCOB B 061aCTH Mathematical Modelling;
DABICHIS cemu (Obyuenue ¢
as g]K(f)CMI/I‘IeCKI/IMI/I nookpenaenuen) =,
P CHOTEMAMIL Geoinformation Systems and
Applications;

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

** - 3JIeKTUBHBIC TUCIMIUIMHEI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO0mmas Tpya0eMKOCTh TUCHUIUTHHBI «IckyccTBeHHBIE HelpoHHBIE ceTH (I 1y0okoe 00yueHue)» COCTaBISICT «S5» 3a4eTHBIX SUHUII.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHU Ol OYHOU Dopmbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMeczT 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. 117 117
Koumponw (sx3amen/3auem c oyenkou), ax.u. 27 27
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
11 OnpenesneHus, HICTOPHS Pa3BUTHS U TTTaBHBIC TIK. TIP
' TPEHIBI NICKYCCTBEHHOTO WHTEIUICKTA. ’
Buonoruueckuiit HEHPOH U €ro MaTeMaTHIECKAs
OCHOBHEIE NORATHA. Mozenb. Tunsl pyHKIni aktuBanuii. Heifpocern n
Tunosorus 3agay, 1.2 ’ Y ) p JIK, JIP
uX Kinaccupukanys. MareMaTHuecKie MOJIeIn
pelIacMbIX METOIAMHU .
Paznen 1 CHCIHATM3UPOBAHHBIX HEHPOHOB.
MAIIMHHOTO O0YYCHUSI. > =
N MHorocnoiinsie HeliponHsle cetu. [IpeacraBnenue
MHorocnoiHsIi
3aj71a4 perpeccui, anmpoKCUManuu
IIEpPCENTPOH Jlatt perp ’ P TUHH,
1.3 WICHTU(DUKAIINY, YIPABJICHHUS, CKATHS JAHHBIX B JIK, JIP
HeWpoCceTeBOM JIOTHYECKOM Oasuce.
MHOroc0iiHbIi NepCEeNnTPOH.
Anroput™ 00paTHOIO PaCIPOCTPAHCHUS OIUOKH U
DBOIIOLHOHHBIE METOIBI 2.1 P P pacrpoctp JIK, JIP
Pazgen 2 ero Moau(UKaIHH.
o0yueHus
2.2 BrI100op onTHMaIbHBIX MTAPAMETPOB CETH JIK, JIP
3.1 HetipoHHas ceTh ¢ 00IIeH perpeccuei. JIK, JIP
3.2 BeposTHOCTHAs HEHPOHHAS CETh. JIK, JIP
N . Heiiponnsie cetn ¢ panguanbHBIMU 0a3UCHBIMU
Paznen 3 | Buabl HelipoHHBIX ceTeit 3.3 P pal JIK, JIP
QYHKIIHUAMH.
HeiiporHas ceTs 1 CaMOOPTaHU3YIOMHNECT KapThl
3.4 JIK, JIP
Koxonena
Anroput™ 00paTHOTO PacIPOCTPAHEHUS OIINOKH U
DOBONIOIMOHHBIC METOBI .
Paznen 4 OGVICHMSL 41 ero moauukamun. MaorocnoiiHsie nepcentponsl. | JIK, JIP
Y Br16op onTHMaNBHBIX TAPAMETPOB CETH
Heiipocern Xondunna. HefipoceTeBbie MeTOABI
peIIeHHs ONITHMHU3AIIMOHHO-KOMOMHATOPHBIX 3a1ad.
5.1 ., JIK, JIP
. Heiipocern Xammunra. PacnoznaBanue o0pa3oB ¢
HelipoHHsle ceTu ¢ o
Pa3znen 5 IOMOUIbIO PACCTOSIHUM.
00paTHBIMU CBSI3SIMH "
JIByHanpaBJICHHBIE aCCOI[MATHBHBIE HEHPOCETH.
5.2 Hetfipocetu ¢ o6paTHBIMU CBS3sIMH Ha Oa3ze JIK, JIP
HepcenTpoHa
CHe A3 HDOBAHHbIE 6.1 I'my6okue HeHpOHHBIE CETH. JIK, JIP
MeIUaTH3HPOBAHHBI " =
Pazmen6 | p 6.2 CBEpTOYHbIC HEHPOHHbIE CETH. JIK, JIP
HelpoceTH
6.3 PekyppeHTHBIC CETH. JIK, JIP

* _ sanonusiercst Toabko 1o QUHOM dopme obyuenus: JIK — nexyuu; JIP — na6opamopusie pa6omul; C3 —

CEMUHAPCKUe 3aHAmMuUA.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. Mamepuanvho-mexnuueckoe obecneuenue OUCYUNIUHBL

Tun aynuropuu

OcHamenue ayiuropuu

Crnenmnann3npoBaHHoOe
yueOHOe/1abopaTopHoe
obopynoBanme, I1O u
MaTepHaJIbl 1151 0CBOCHHSA
AMCUMILINHBI
(Ipu HEOOXOTUMOCTH)

Ayautopust 1S POBEACHUS 3aHATUN
JIEKIIMOHHOT'O TUIIA, OCHAILICHHAS

JlexunroHHas KOMIUIEKTOM CHEeMaIU3UPOBAHHON MebenH;
JIOCKOH (9KpPaHOM) U TEXHHYECKUMU
CPEACTBAMU MYJIbTUMEINA NIPE3CHTALIMIM.
Komnerorepuslii | KoMnbroTepHsIi Ki1ace sl IPOBEICHUS




Crnennann3npoBaHHoOe
yueOHoe/1adopaTopHoOe
obopynoBanme, I1O u

Tun aynuropun OcHameHue ayauTopun MATepHABI 151 0CBOCHHSI
AMCUMILTUHBI
(Ipu HEOOXOTUMOCTH)
KJ1acc SaHSITI/IfI, TpYHIIOBBIX U HHAWBUAYAJIbHBIX

KOHCYJIbTAIMi, TEKYIIET0 KOHTPOJIS U
IIPOMEXYTOYHOH aTTeCTalluy, OCHAILEHHAs
MEepPCOHANBHBIMU KOMIIBIOTEPaMU (B
KoJimyecTBe 15 mrT.), AocKoi (3KpaHoM) 1
TEXHUYECKUMHU CPEICTBAMU MYJIbTUMEANA
IIPE3CHTALMM.

Aynuropus JUisi CaMOCTOSITEIbHON pabOThI
o0yyaromuxcs (MOKET UCTIOIb30BATHCS IS

st .
A . | IpOBEIEHUS CEMUHAPCKUX 3aHATHH U
CaMOCTOSITEIIbHON 9
KOHCYJIbTAITUH ), OCHAIIIEHHAS KOMIUIEKTOM
paboThI

CIIeMaIM3UPOBAHHON MeOenu 1
KoMibroTepami ¢ gocrynoM B SUOC.

* - ayauTOpHs I CAMOCTOATEIILHON paboThl 00yvatonuxcs ykaspiBaetcss OBSA3ATEJIBHO!

7. YAEBHO-METOJUYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHHUE JTUCHIUIIJIMHbBI

OcHosHnas numepamypa.
1. C.XaiikuH. HelipoHHble ceTH: NOIHBIN Kypc. 2-¢ u3a. M., "Bunbamc", 2006.
2. A.H.Bacunswes, /I.A.TapxoB. HeiipocteBoe moaenupoBanue. [[puHIUIIBI. AITOPUTMBI.
[Mpunoxenus. CI16.: U3a-Bo [Tonurexn. YH-Ta, 2009. ISBN 978-5-7422-2272-9
3. Mohamad H.Hassoun. Fundamentals of Artificial Neural Networks. MIT Press,
Cambridge, Massachusetts, 1995.
4. 1.A. TapxosB. Heliponnsle cetu. Monenu u anroputmsl. M., Pannorexnuka, 2005.
(Hayunas cepus "HelipokoMmbroreps! U ux npumenenue", pea. A.M.T'anymxkun. Ku.18.)
5. C.C.Aggarwal. Neural Networks and Deep Learning. A Textbook. Springer
International Publishing
Llononnumenvnas rumepamypa:
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-menekommynuxkayuonnou cemu « nmepnemy:
1. ObC PY1H u croponnne ObC, Kk KOTOPBIM CTyI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHHUH 3aKJIIOYEHHBIX JJOTOBOPOB
- DnekTpoHHo-6ubmoteunas cuctema PY/IH — 9bC PYIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcuterckas Oubdanoreka onnaite» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «Koncynbrant cryaenray www.studentlibrary.ru
- OBC «Tpourknii MOCT»
2. ba3bl JaHHBIX ¥ TOMCKOBBIE CUCTEMBbI
- DJIEKTPOHHBIN (POH]T TPABOBOM M HOPMATUBHO-TEXHUYECKON IOKYMEHTAIINH
http://docs.cntd.ru/




- mouckoBas cuctema Sunekc https://www.yandex.ru/

- mouckoBas cucreMa Google https://www.google.ru/

- pecdepatuBHas 6a3a nanabix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 051 cCAmMoCmosamenbHou pabomol 0OYUaAOWUXCSL NPU
0CB80EHUU OUCYUNTUHBL/MOOYIS*:

1. Kypc nexnuii no aucuurummae «MckyccrBeHHbie HelipoHHbIe ceth (ImyOokoe

o0y4eHue)».

* - Bce y4eOHO-METOIUYECKUE MATePUANTBI JJII CAMOCTOSITEIIBHONH PabOThl 00ydJaromuXcst
pa3MeIarTCs B COOTBETCTBUU C ICUCTBYIOIIMM HOPsAIKOM Ha cTpaHulle guciuuruimasl B TYUC!

8. OIIEHOUYHBIE MATEPHAJIbI U BAJLJIBHO-PEUTUHIOBASI CUCTEMA
OIIEHUBAHHMS VYPOBHSI C®OPMHUPOBAHHOCTHA KOMIETEHIOUNA TIO
JUCIHUIIVIMHE

OneHouHble MaTepuanbl U OaUIbHO-pEHTHHIOBas cUcTeMa® OLEHUBAHUSA YPOBHS
c(OpMUPOBAHHOCTH KOMIETEHUMN (YaCTH KOMIIETEHLIMH) IO UTOraM OCBOEHUS JIUCLUIUIMHBI
«HMckycctBennble HelipoHHble cetu (ImyOokoe oOyuenue)» mpexacraBieHsl B llpunoxeHun k
HacTosweil Paboueli mporpaMMe AUCHUIIIINHBL.

* - OM u BPC ¢popmupyrorcs Ha OCHOBaHMM TPeOOBaHUI COOTBETCTBYIOIIETO
JIOKaJIbHOTO HOpMaTuBHOro akra PY J1H.



PA3BPABOTYMUK:

KaparynoB Makcum

JlouieHT OneroBuy
Jonoxcnocmo, BYIT Tloonuce Damunus 1. 0.
PYKOBOJUTEJIb BYII: Vi
V4
4 Pasymnbiii FOpuii
Hupextop AMITY / HukonaeBuu
Jonoscnocmo BYIT Tloonuce Damunus U.0.
PYKOBOJUTEJIb OII BO:
y/
/ Pasymusii FOpuit
ITpodeccop ' Hukonaesnu
Honxcnocmo, BYTT Ioonuce Damunus U.0.
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