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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Hucuumnuna «MckycctBennsle HeliponHble cetu (I'myOokoe oOydeHue)» BXOAUT B
mporpaMMmy wmaructparypbl «Data Science W KocMudeckas HWHXKEHEPHs» [0 HAIMPaBICHUIO
27.04.04 «VYmpaBieHHME B TEXHMYECKHMX CHCTEMax» M H3ydaeTcs BO 2 ceMmectpe | Kypca.
Hucuummuny peanu3yetr Kadeapa MexaHUKU U TIPOIECCOB YIpaBiIeHUS. JJUCIIUTUTMHA COCTOUT W3
6 pazzenoB u 15 TeM U HalpaBiieHa Ha U3yYEHUE METOJIOB IMOCTPOCHHS CUCTEM aBTOMAaTHYECKOTO
YOpaBJICHUS HAa OCHOBE HCKYCCTBEHHBIX HEUPOHHBIX CETEH, OCBOCHHE METOJ0B pEUICHUs
OCHOBHBIX 3aJ1a4 yIPaBICHUS C UCIIOJIb30BAHUEM 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)
Crioco0eH oCyIIeCcTBIATh VK-1.1 Anamm3upyer 3agady, BEIICIA ee 0a30BbIe
KPUTHYECKUH aHAIIN3 COCTaBIIAOLINE;;
VK-1 POOJIEMHBIX CUTYyallui Ha VK-1.2 Onpenensiet u PaKHpyeT HHPOPMALNIO, TPEOYEMYIO [UIS
OCHOBE CUCTEMHOIO IIOAX0/1a, |pELICHUs MOCTaBICHHON 3a1a4y;;
BBIPa0aThIBaTh CTPATETUIO VYK-1.3 OcymiecTiseT MoucK MHPOPMAIMHU JUIs PEICHHs
JIEUCTBHI MIOCTABJIEHHOM 3aJ1a4y MO Pa3JIMYHBIM TUIIaM 3allpOCOB;;

[TK-1.1 3HaeT MeTOMBI U CPENICTBA PEUICHUS 3a/1a4 HAYYHBIX
HCCIIeIOBAaHUH B 00JIACTH CHCTEM HCKYCCTBEHHOTO MHTEJUIEKTA U
POOOTOTEXHUUYECKUX CUCTEM;;

I1K-1.2 Ymeet dopMynHupoBaTh LIeNb U 331a9H HAyIHBIX
WCCIIeTIOBaHUM B MpodecCHOHANBHOM 00J1acTH;;

[IK-1.3 BnanmeeT nmpuemamu utst GOPMYITHPOBKH LENH U 3329
Hay4HBIX UCCIIEZIOBaHNH, yMeeT BBIONPATh METO/IBI M CPEACTBA
penieHust 3a1a4 MpogecCHOHATbHOMN JISSITENFHOCTH. ;

Crioco0eH GpopMynupoBaTh IEIH,
3aJ]a4M Hay4YHbBIX HCCIIEJI0OBaHUIl B
001aCTH yIpaBIeHUS
[K-1 a3POKOCMHUUYECKUMHU CUCTEMAMH,
BBIOMPATh METOABI U CPEICTBA
pemeHust poQeccCHoHaTbHBIX
3a7aq

[IK-2.1 3Haet coBpeMeHHbIE TEOPETUUECKUE U
SKCTIEPUMEHTAIIbHBIE METO/IbI, PUMEHSIEMBbIE JUI Pa3padOTKH
MaTeMaTHYECKUX MOJIeNIed NCCIIeayeMbIX 0OBEKTOB U ITPOIIECCOB
npodeccnoHanbHOM NeSTENBHOCTH;,

ITK-2.2 Ymeer onpenensits 3G GpekTHBHOCTH MPUMEHSIEMBIX
METOJIOB /s pa3pabOTKU MaTeMaTHYEeCKUX MOJIEIIEH nCcCie yeMbIX
00BEKTOB U MPOIIECCOB;;

I1K-2.3 BnaneeT coBpeMEHHBIMH TEOPETHUECKUMHE U
9KCIIEPUMEHTAJILHBIMU METOIaMH JIsl pa3paboTKu
MaTeMaTHYECKHX MoJieied 00bEKTOB M MPOLIECCOB
npodeccHOHAILHOM eI TeIbHOCTH 110 HAIIPABJIECHHUIO MOJrOTOBKH. ;

Crioco0OeH pUMEeHTh
COBPEMCHHBIC TEOPETUICCKUE H
OKCICPUMEHTAJIBHBIC METOAbL
pa3paboTKu MaTeMaTUYECKUX
MOJIeTIel nccaenyeMbIX 00BEKTOB
1 TIPOLIECCOB B 00JIaCTH
yIpaBJIeHUs A3POKOCMUYECKHMHU
cucTeMaMH

IK-2

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Hucuunnuna «MckyccTBenHbie HelpoHHble ceTd (I'myOokoe o0ydeHme)» OTHOCHTCS K
4acTH, (HOpMHUPYEeMOH yYacTHHUKaMH OOpa30BaTeNbHBIX OTHOIIEHUW Onoka 1 «JlucuurumHb
(Momynu)» oOpa3oBaTeNbHON MPOTrPaMMBbI BBICIIIETO 00Pa30BaHMUS.

B pamkax oOpa3oBarenbHOM HporpaMMbl BbICHIETO OOpa30BaHUS OOYydaIOIIMECs TakKKe
OCBaMBAalOT JApyrue JUCHUIUIMHBI W/ MIUM  OPAKTHKH, CHOCOOCTBYIOUIME  JOCTHKEHUIO
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3alUIaHMPOBAHHBIX PE3YJIbTATOB OCBOCHHS JUCHUIUIMHBI «VICKyCCTBEHHBIE HEHPOHHBIC CETH
(I'my6okoe oOydeHue)».

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrowux O00CmMuiceHu
3aNIAHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHBL

HpeamecrByrommue ocaenyromue
Mudg Haumenosanue HC?[HZ:IHHHLI?IMOI; JIN ncunnﬂniil/;lou JIN
P KOMIIETeHIMH A * Y, A . ¥,
NPAKTUKH NPAKTHKHU
Research work / Haygno-
uccaeoBaTenbckas pabora;
CriocoGeH OCyIIEeCTBIST Undergraduate practice /
KPUTHYCCKHIN aHATH3 . [penaumnioMHas IPaKTHKA;
P » History and Methodology of pet P
NpoOJIEMHBIX CUTyaluil Ha - ) Artificial Neural Networks
VK-1 Science; : )Rk
OCHOBE CHCTEMHOTO (Reinforcement Learning)**;
MO/IX0/1a, BEIPabaThIBATH Hckyccmeennvle Heliponnble
CTpaTeruio IeHCTBUIA cemu (Obyuenue ¢
nookpenienuem) **;
CrocobeH GpopMynupoBaTh
LEITH, 3a/1a41 HAYIHBIX Artificial Neural Networks
HCCIICIOBaHM B 00IacTH (Reinforcement Learning)**;
yIpaBICHUSL Research work / Haygano-
IK-1 A3POKOCMHUYECKUMHU HCCcIeoBaTenbCcKas pabora;
CHCTEMaMH, BEIOUPATH Undergraduate practice /
METOJIbI ¥ CPE/ICTBA [penaumoMHas IPaKTHKA;
pereHus
npodecCHOHAIBHBIX 33144
Research work / Hayuno-
Cnoco0eH NpUMeHsTh
uccredogamenvckas paboma,
COBPCMCHHBIC Undergraduate practice /
TEOPETHUYECKUE U History and Methodology of
. . Ilpeodunnomnas npakmuka,
JKCIEPUMEHTAIIbHBIC Science; .
. : Dynamics and Control of
METO/IbI Pa3pabOTKH Virtual Reality and Computer .
N A Space Systems;
TIK-2 MaTeMaTHYECKUX MOJCICH Vision; .
. . Hckyccmeennvle Hetiponvle
UCCIelyeMbIX 0OBEKTOB U Information Technology in
. o cemu (Obyyenue ¢
MPOLIECCOB B 00J1aCTH Mathematical Modelling; -
DABICHISL nookpennenuem)**;
ymp Geoinformation Systems and
A3POKOCMHYECKUMHU TR
Applications;
cucTeMaMH

* - 3aM0ONHACTCS B COOTBETCTBUH ¢ MaTpuuei kommerenuii u CYII OIT BO
** - 3JIeKTUBHbIC AUCLMIUINHBI /TIPAKTUKH




4. OFBEM JJVCHUIJIMHBI U BUbI YYEBHOMN PABOTHI

OO0mmas TpyA0eMKOCTh TUCHUTUTHHBI «IcKyccTBeHHBIC HelpoHHbIe ceTH (I ry0okoe o0yueHue)» COCTaBIAET «5» 3a4STHBIX SIUHUII.
Tabauya 4.1. Buowvl yuebHol pabomvl no nepuooam 0C80eHUs 00pA308AMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHUS 01 OYHOU Hopmbl
00yuenus.

Buja yue6Hoii padoThI BCEIO, 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.ell. 5 5




5. COAEPKAHUE JUCIUIIJINHBI

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

Bun
Homep | HammeHnoBaHue pasnena "
Copep:xanue pa3aesia (TeMbl) yueOHoit
pa3neia AUCUMITHHBI %
padoThI
11 OmnpeneneHus, HICTOPHSI Pa3BUTHS U TJIaBHBIC TIK. TP
' TPEHJIbI HICKYCCTBEHHOTO MHTEIUICKTA. ’
Buonorunueckuil HEHPOH U €ro MaTeMaTu4ecKast
OCHOBHEIE TOHATH. Mozenb. Tumsl pyHkunit akTuBanuii. Hefipocern n
Tunosorus 3aga4y, 1.2 ’ y ’ P JIK, JIP
nX Kkinaccupukanusa. MaTeMaTHIecKue MOJIeIH
pelIaeMbIX METOaMU 9
Paznmen 1 CHCIMATU3UPOBAHHBIX HCHPOHOB.
MAaIIMHHOTO O0YYCHUS. > =
N MHorocnoiiabie HelfipoHHbIe ceTh. [IpencTaBieHue
MHorocnoiHsIi
3a/1a4 perpeccuu, anmpoKCUMAaIuu
MepCEnTPOH Jlatt perp ’ p 1T,
1.3 UICHTU(DUKAIINY, YIPABICHUS, CKATHUS JAHHBIX B JIK, JIP
HEHPOCETEBOM JIOTHYECKOM Oasuce.
MHOrocy10iHbIN NepCcenTpoH.
Anroput™ 00paTHOTO pacpoOCTpaHEHUs OMIUOKU U
DBOJIIOLIMOHHBIE METOIBI 2.1 P P pacrpoctp JIK, JIP
Pa3znen 2 ero Moau(UKaIHH.
00yUeHHS
2.2 BrI00p onTUMAaNbHBIX TAPAMETPOB CETH JIK, JIP
3.1 HetlipoHHas ceTh ¢ 001Iei perpeccueii. JIK, JIP
3.2 BeposTHOCTHAsI HEHPOHHAS CETb. JIK, JIP
. N HeifiporHsie ceTr ¢ pagnanbHBIMHA Oa3UCHBIMA
Pasnen 3 |Buabl HellpoHHBIX ceTeit 3.3 P pal JIK, JIP
(OYHKITHAMH.
HeifiporHas ceTh 1 cCaMOOPTaHU3YIOMIAECS KapThI
3.4 JIK, JIP
Koxonena
AJTOpUTM 00PaTHOTO PacCIpPOCTPAHEHUSI OIIHOKH U
DBOIIOIIMOHHBIE METOIBI .
Pazpnen 4 - 41 ero Moauguka. MHOrocnonHbIe epcentponsl. | JIK, JIP
Y Br10op onTHMambHBIX TAPAMETPOB CETH
Heiipocern Xondunma. HelipoceTeBbie METOIBI
PpeIIeHNs OITUMHU3AIOHHO-KOMOMHATOPHBIX 3a1ad.
5.1 o JIK, JIP
. Heiipocetu Xsmmunra. Pacio3HaBaHne o0pas3oB ¢
HelipoHHsle cetu ¢ o
Paznen 5 MOMOUIbIO PACCTOSIHUIA.
00paTHBIMU CBSI3IMU —
JIByHanpaBieHHbIE aCCOIMATUBHBIC HEHPOCETH.
52 Heiipocetu ¢ oOpaTHbIME CBsI3sIMU Ha 0a3e JIK, JIP
MepCcenTpoHa
6.1 I'myGokue HeHpOHHBIE CETH. JIK, JIP
Crienmanu3upoBaHHbIC " =
Pazpmen 6 | 6.2 CBépToYHbIC HEHPOHHBIE CETH. JIK, JIP
HeHpoceTH
6.3 PekyppeHTHBIE CEeTH. JIK, JIP

* - 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

Cnenmnanu3upoBaHHOe
yueOHOe/1adopaTopHoe
o0opynoBanme, IO u
Tun aynuropuu OcHaleHue ayIMTOPUH
MaTepHaJibl /IS 0CBOEHUS
AMCUMILINHBI
(mpu HEOOXOAUMOCTH)
JlekunoHHas
KoMnbrorepHsii
KJ1acc
Jns
CaMOCTOSITEIIBHOU
paboThI




* - ayIUTOpHS AJIsl CAMOCTOSITENIbHOI padoThl 00yyaronuxcs ykasbiBaercs OBA3ATEJIBHO!

7. YHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECHHEYEHHUE JUCHUITJIMHBI

Ocnoenas numepamypa:
1. C.XaiikuH. HelipoHHbIE ceTH: MOIHBIN Kypc. 2-€ u3a. M., "Bunbesamc", 2006.
2. A.H.Bacunses, /I.A.Tapxos. HeiipocteBoe moaenupoBanue. [[puHIUIIBI. AITOPUTMBI.
[Tpunoxenus. CI16.: U3a-Bo [Tonurtexn. Yu-Ta, 2009. ISBN 978-5-7422-2272-9
3. Mohamad H.Hassoun. Fundamentals of Artificial Neural Networks. MIT Press,
Cambridge, Massachusetts, 1995.
4. JI.A.Tapxos. Heitponnsie cetu. Moaenu u anroput™bl. M., Panuorexnuka, 2005.
(Hayunas cepus "HelipokoMmibtotepsl 1 ux npumenenue", pea. A.M.I'anymkun. Ku.18.)
5. C.C.Aggarwal. Neural Networks and Deep Learning. A Textbook. Springer
International Publishing
Hononnumenvnas 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 CTYJEHTBl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHMUH 3aKJIHOYEHHBIX JJOTOBOPOB
- DnekTpoHHO-OmOMMoTeunas cucrema PYJIH — ObC PYJIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcuteTckas oubanoreka onnaii» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoncynbTant ctyneHtay www.studentlibrary.ru
- OBC «Tpounxkuii MmocT»
2. ba3bl JaHHBIX U TOMCKOBBIE CUCTEMBbI
- OJIEKTPOHHBIN (POH]T TPABOBOM M HOPMATUBHO-TEXHUYECKOUN TOKYMEHTAIIUH
http://docs.cntd.ru/
- mouckoBas cuctema Annekc https://www.yandex.ru/
- mouckoBas cucreMa Google https://www.google.ru/
- pedepatuBHas 6a3a manasix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 051 camocmosamenbHou pabomul 0OY4aAOWUXCsL NPU
0C80eHUU OUCYUNTUHBL/MOOYAAE:
1. Kypc nexuuit no qucuuminune «MckycctBenHble HelipoHHbIe ceTH (Imybokoe
oOydeHue)».

* - Bce yueOHO-METOANYECKHE MaTepHallbl Uil CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MeIialTcs B COOTBETCTBUHU C ACHCTBYIOLIUM NOpsiAKoM Ha cTpanule aucuuiuinasl B TYUC!

8. OIEHOYHBIE MATEPHAJIBI Y BAJUILHO-PEATHUHTOBASI CHCTEMA
OLIEHUBAHMSI YPOBHSI C®OPMHUPOBAHHOCTM KOMIETEHIUI TIO
JTUCHUIJIMHE

OneHouHble MaTepuayibl U OaUIbHO-PEUTHMHIOBas cHCTeMa™ OIeHUBaHUS YpPOBHS
c(OPMHPOBAHHOCTU KOMIIETEHIMH (YacTH KOMIETEHIMi) M0 MTOraM OCBOCHMS JUCIMILIMHBI



«WckyccTBennpie HeiipoHHble cetu ([myOokoe oOyuenue)» mpencrabieHsl B [IpunokeHnn k
Hacrosiei Paboueil mporpamme JUCHUTUIMHEI.

* - OM u BPC dpopmMupyroTcss Ha OCHOBaHUHU TPeOOBAaHUN COOTBETCTBYIOIIETO
JIOKaJIbHOTO HOpMaTuBHOro akra PY J1H.



PA3BPABOTYMUK:

CanteikoBa Onbra

HoueHt AnekcanapoBHa
Jonoxcnocmo, BYIT Tloonuce Damunus 1. 0.
PYKOBOJIUTEJIb BYII:
Paszymusiii FOpuit
3aBenyromuii kadeapoit HukonaeBuu
Jonoscnocmo BYIT Tloonuce Damunus U.0.
PYKOBOJIUTEJIb OII BO:
Pasymusii FOpuit
ITpodeccop Hukonaesnu
Honxcnocmo, BYTT Ioonuce Damunus U.0.



