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1. IEJIb OCBOEHMSA JNCHUITJIMHBI

Hucnummmaa  «MckycctBennbie Heiiponnble cetu  (ImyOokoe oOydeHwme)» BXOIUT B
mporpaMMy Maructpatypbl «VICKycCTBEHHBIN WHTEIUIEKT, MAIIUHHOE O0yYeHUE U KOCMHUYECKHE
Haykn» 1o HampasieHuio 27.04.04 «YmpaBieHne B TEXHUUYECKHX CHCTeMax» M HU3ydaeTcs BO 2
cemectpe 1 kypca. Jucnummunay peannsyer Kadenpa MexaHMKH W IIPOLECCOB YIPABJICHUS.
JucturuiiHa cocTouT u3 6 paszienoB U 15 TeM W HampaBjeHa Ha U3Y4YeHHE METOJ/I0B MOCTPOSHUs
CHUCTEM aBTOMATHYECKOTO YIMpaBJICHHUs] HA OCHOBE MCKYCCTBEHHBIX HEHPOHHBIX CETEH, OCBOCHUE
METO/IOB PEILIECHHS] OCHOBHBIX 3aJ1a4 YIIPABJICHUS C UCIIOJIB30BaHUEM HEHMPOHHBIX CeTeH.

[lenpto OCBOCHMSI JWCHMILTAHBI SBJISETCSl OOyYEHHE CTYJCHTOB METOJaM MOCTPOCHHUS
HACKYCCTBEHHBIX HEPOHHBIX CETEM.

2. TPEBOBAHUA K PE3YJIbTATAM OCBOEHUSA JUCIIUITJINHbI

OcBoenne mucnumumHbl «MckyccTBeHHble HelpoHHBIe cetn (I'myOokoe oOydeHwme)»
HampaBlieHO Ha (opMHupoBaHWEe Yy OOyUarOUIMXCsS CIEAYIOMUX KOMIETeHIUH (4acTH
KOMIIETEHITN ] ):

Tabnuya 2.1. Ilepeyenv kommnemenyutl, (popmupyemvix y 00y4aAOWUXcs nNpu 0Cce0eHuu
OUCYUNTIUHBL (Pe3VTbIMAmMbL 0C80EHUSL OUCYUNTIUHBL)

I/IHZ[HK&TOpb[ JAOCTHKCHUS KOMIICTCHIIUU

Mudp Komnerenuus .
(B paMKax JaHHOMN NUCUMUTUIMHBI)
CrniocobeH oCyIecTBIATh VK-1.1 Ananusupyet 3agauy, BelIess ee 6a30BbIe
KPUTHYECKUH aHATIH3 COCTaBIISIIOLINE;;
VK-1 NpoOIEMHBIX CUTYalMil HA VK-1.2 Onpenensietr u PaKupyeT nHpopmanuto, Tpedyemyro i
OCHOBE CHCTEMHOT0 MOAXO/1a, |peLIeHus! MOCTABJICHHOMU 3a1auu;;
BbIpabaThIBaTh CTPATErHIO VK-1.3 OcyuiectBisietT norck HHGOpMALUK AJIsl peIleHns
JeHcTBUi NOCTaBJEHHOI 3a1auy 10 Pa3IMyHbIM THIAM 3alPOCOB;;

IIK-1.1 3HaeT MeTONbI U CpeCTBA pEeLLEHH 3aay HayYHbIX
HCCIIEI0BAaHUI B 00JIACTH CHCTEM HCKYCCTBEHHOIO MHTENJIEKTA U
POOOTOTEXHUUECKHX CUCTEM;;

IK-1.2 YMmeet popMmynupoBats Lielib 1 331241 HayYHbBIX
ucceoBaHuil B mpodeccuoHanbHoil 06aacTu;;

[1K-1.3 BnaneeT npuemamu 1yist (pOPMYIMPOBKH LENU U 3a1a4
Hay4HBIX UCCIIEJIOBAaHNH, yMeeT BHIOMPATh METO/IbI U CPEACTBA
peLieHys 3a1a4 npodeccoHaNbHOI NesTeIbHOCTH. |

CriocoOeH (popMyMpoBaTh LEJH,
3aJ]a4y Hay4YHbIX HCCIIEI0BaHUIl B
001acTy ynpaBieHHsA
[K-1 a3POKOCMUYECKUMU CUCTEMAMMU,
BBIOMpATh METOMBI U CPENCTBA
peureHust mpoheccuoHaIbHBIX
3a1a4

I1K-2.1 3HaeT coBpeMEeHHbIE TEOPETUYECKUE U
SKCTIEPUMEHTAJIbHbIE METOIbI, MPUMEHEMbIE U Pa3padoTKH
MaTeMaTUYeCKUX Mojeliell UcciieayeMblX O0BbEKTOB U IPOLIECCOB
npoheccOHAIbHON IeATebHOCTH;;

ITK-2.2 Ymeet onpenensatb 3ppekTUBHOCTb MPUMEHSEMbIX
METOJIOB AJIs pa3pabOTKN MaTeMaTHYECKUX MOJIENEll nceienyeMbIx
00BEKTOB U MPOLIECCOB;;

[1K-2.3 BnaneeT coBpeMeHHbIMH TEOPETUUECKUMU U
9KCMEPUMEHTAIIbHBIMU METOAaMU IJ1s1 pa3paboTKu
MaTeMaTUYeCKUX Mojiesiell 00bEeKTOB U MPOLECCOB
npodeccroHaIbHOM NEsITeIbHOCTH 110 HANPABJICHUIO MOATOTOBKH. ;

Crioco0eH npuMeHsTh
COBPEMEHHBIE TEOpETUUECKUE U
IKCHIEPUMEHTATBHBIE METO/IBI
pa3paboTKN MaTeMaTIHIeCKuX
Moienelt ucclieyeMbIX 00bEKTOB
Y TIPOLIECCOB B 00acTH
yIpaBJIeHHs a3POKOCMUAYECKIUMU
CHCTEeMaMu

[1K-2

3. MECTO JMCIIMIIVIMHBI B CTPYKTYPE OII BO

Hucturuimna «VckycctBennble Heliponnble cetu (I'myOokoe oOyueHwme)» OTHOCHTCS K
gacTd, (OPMHPYEMOW yYaCTHHKAMH 0Opa3oBaTeNbHBIX OTHOIEHWH Oioka 1 «JuciurmmHb
(Moynu)» 0Opa3oBaTeNbHOM MPOTrpaMMbl BBICIIIETO OOpa30BaHMS.

B pamkax oOpa3oBarenbHOM HporpaMMbl BBICIIEro 0Opa30BaHUS OOYydalOIIMecs TakKKe
OCBaMBAalOT  JIpyTWe JUCHUIUIMHBI W/WIM  TPAaKTHKH, CIIOCOOCTBYIOIIME  JOCTHKECHHUIO
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3alUIaHMPOBAHHBIX PE3YJIbTATOB OCBOCHHS JUCHUIUIMHBI «VICKyCCTBEHHBIE HEHpPOHHBIC CETH
(I'my6okoe oOydeHue)».

Tabnuya 3.1. Ilepeuenv komnonenmoe OII BQO, cnocobcmeyowux 00CmMUNCeHUIO

3AnJIAHUPOBAHHbLX Pe3Y/ibmanioe OC6OEHUS ()UCZ/[ZH’ZJZMHbZ

HpenwecrByromme MMocaenyroumue
Mudg Haumenopanmne HHClleI:IHHHbl/)IMOI,;[l JIM zmcunnnni)l:l/nlﬁm JIH
P KOMIIETeH LU X yau, X ya,
NPaKTHKHU MPaKTHKH
Artificial Neural Networks
Reinforcement Learning) **;
Crnioco0eH ocyLIecTBIATh (Reinjc . 2™
KpHTHIECKHH aHATH3 Hckyccmegennvle Heliponnvle
N History and Methodology of cemu (Obyuenue ¢
MpoOJIEMHBIX CUTyauuit Ha . o
VK-1 Science; nooxpenienuem) **;
OCHOBE CHCTEMHOTO
Research work / HayuHo-
MOAX0/a, BEIpadaThIBATh
9 " HCclieIoBaTeIbcKas padora;
CTpaTeruro neicTBHi L
Undergraduate Training;
Cnoco6eH GpopMyInpoBaTh
eIv, 3a7a4y HayYHbBIX s
HEITH, 3ajiatit Hay Artificial Neural Networks
uccren0BaHui B 00acTu 4 e
(Reinforcement Learning) **;
yTpaBleHus
Research work / Hayuno-
IK-1 a3POKOCMUYECKUMU
uccnedogamenvckas paboma;
cUCTeMaMHU, BHIOUPATh -
Undergraduate Training;
METOJIBI M CPEACTBA
pemenns
mpoecCHOHATBHBIX 3a1a4
Crioco0eH TpUMeHSITh Research work / Hayuno-
COBpEMEHHbIE uccnedogamenvckas paboma,
TeopeTHYeCcKre U History and Methodology of Undergraduate Training;
IKCHEPUMEHTANIbHbIE Science; Dynamics and Control of
METOIbI pa3paboTKu Virtual Reality and Computer Space Systems;
[K-2 MaTeMaTU4YEeCKUX MOACIICH Vision; Hckycemeennuie netiponnvie
HCCIIeTyEeMbIX 00BEKTOB U Information Technology in cemu (Obyuenue ¢
MPOIECCOB B 00J1acTH Mathematical Modelling; nookpennenuem)**;
yIpaBJICHUSI Geoinformation Systems and
a’POKOCMUYECKAMU Applications;
cucTeMaMu

* - 3amoyiHsAeTCA B COOTBETCTBUU ¢ MaTpuLeil komnereHuuit u CYIT OIT BO

*% _ 3leKTUBHbIE TUCIMITINHEI / NpPaKTUKU




4. OFBEM JIJUCHUIJIMHBI U BU/Ibl YYEBHOM PABOTHI

O61mas TpyA0eMKOCTh TucHUIUIHHbBI « IckyccTBeHHBIE HelipoHHBIe ceTH (I ybokoe o0yueHue)» COCTaBISIeT «5» 3a4eTHBIX €IMHHUII.
Tabnuya 4.1. Buovl yuebnoil pabomvl no nepuooam 0cC0eHUs 00pA308amelbHOl NPOCPAMMbL 6blCULC20 00paA308aHUsL OJisl OYHOU (POpMbL
00yuenus..

Bupa yueOHoii padoThl BCETIO, ak.u. CeMeczT p(bD)
Konumaxmuas paboma, ax.u. 72 72
Jlextm (JIK) 36 36
JlabopaToprsie padots (JIP) 36 36
[MTpakTrdyeckne/cemuaapckue 3anstus (C3) 0 0
Camocmosmenvras paboma 00y4awuxcs, aK.u. 81 81
Konumporne (sx3amen/3auem c oyenkoil), ax.u. 27 27
O61ast TPyI0eMKOCTb AHCHHITHHBI aK.4. 180 180
3au.el. 5 b




5. CONEPKAHME JVCIATIINHBI

Tabnuya 5. 1. Cooepoicanue oucyuniunsl (M00YIs) no 6UOAM y4eOHOl padbomol

Bup
Homep | HaumeHoBaHue pa3aena .
Coaep:xaHue pa3aesa (TemMbl) yueOHoii
pa3nea JHCLMIJIMHBI «
paboThbl
11 OnpepeseHus, UICTOPUSI Pa3BUTHSA U IJ1aBHbIE TIK. TP
) TpEHbl HICKYCCTBEHHOTO MHTEJIEKTA. i
Buonornueckuilt HEHPOH M €ro MareMarudeckast
OCHOBHBIE MOHATHS. Mogenb. Tunbl GpyHkumit aktuBaumii. Heiipocetn u
Tunonorus 3agauy, 1.2 ’ Y ) P JIK, JIP
nx Knaccupukanms. MareMaTiudeckue MOJIeln
pelIaeMbIX METOJaMH .
Pazpen 1 CHEeLMAIN3APOBAHHBIX HEIPOHOB.
MalIMHHOTO 00YYEeHHSI. > ”
N MHorocnoitabie HelipoHHBIE ceTH. [IpencTaBienHme
MHorocnoitHbIi 3184 DEFDECCHIL AMPOKCHME
q per WU, almpOKCUMAaLN
NepCenTpoH flat perp » anmp T,
1.3 WICHTU(QWUKAINY, YIPABICHUS, CKATHS TaHHBIX B JIK, JIP
HeWpOCeTeBOM JIOTHIECKOM Oasuce.
MHoOroCIOiHBIH NepCEenTPOH.
Anroput™ 00paTHOTO paclpoCcTpaHeHUs OIUOKU U
OBOJIFOIIMOHHBIE METOIBI 2.1 P p pacrpocTp JIK, JIP
Pazpen 2 €ro MOTA(UKAITII.
o0ydeHust
2.2 Br160op onTUMaNbHBIX TAPAMETPOB CETH JIK, JIP
3.1 HetipoHHas ceTh ¢ 0011ei perpeccueii. JIK, JIP
3.2 BeposTHOCTHas HEMpOHHAs CETh. JIK, JIP
. . HefipoHHsle ceTH ¢ paauanbHBIMU 0a3UCHBIMU
Paznen 3 |Buasl HelipoHHBIX ceTei 33 P pai JIK, JIP
(OYHKIMAMU.
HeifipoHHas ceTh 1 caMOOpPraHU3YIOIIMECS KapThl
3.4 P prafusyIomn P JIK, JIP
KoxoHeHa
AJITOpUTM 00PaTHOTO pacpOCTpPaHEHUs OIMOKH U
OBOIIIOLMOHHBIE METO/IBI .
Paznen 4 o6VUCHIS 4.1 ero Mmoaudukanmu. MHorocnolinsle nepcentponsl. | JIK, JIP
Y Bri0op onTUMaTbHBIX TAPAaMETPOB CETH
Heiipocern Xondunma. HelipoceTeBbie MeTOIbI
peleHns ONTUMHU3AIIMOHHO-KOMOMHATOPHBIX 3a1a4.
5.1 . JIK, JIP
. Heiipocetu Xsmmunra. PacnozHaBanue o0pasoB ¢
HeiliponHsle cetu ¢ o
Paznen 5 MOMOILBIO PACCTOSIHUM.
00paTHBIMU CBSA3SIMU "
JIByHanpaBiieHHbIE acCOLMAaTUBHbIE HEHPOCETH.
5.2 Heifipocetu ¢ 00paTHbIMU CBA3SIMU Ha Oasze JIK, JIP
nepcenTpoHa
6.1 I'ny6okue HelpOHHbIE CETH. JIK, JIP
Crieuuanu3upoBaHHbIe - ~
Pazpmen 6 | . 6.2 CBEpTOUYHBIC HEHPOHHbBIE CETH. JIK, JIP
HelipoceTu
6.3 PeKkyppeHTHbIE CeTH. JIK, JIP

* - 3anonHsercs Toiabko mo QUHOM dopme obyuenus: JIK — nexyuu; JIP — nabopamopuvie pabomel, C3 —
APAKMUYeCKue/CeMunapekue 3ansmus.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITVIMHBI

Tabnuya 6.1. MamepuaneHo-mexHuueckoe obecneyeHue OUCYUnIuHbl

Cnenuaau3upoBaHHOE
yueOHo€e/1abopaTopHoe
odopynoBanmue, I10O n
Tun ayguropuun OcHameHue ayTHTOPUH
MaTepuabl AJ1s1 0CBOCHHS
AHCIUTLTHHBI
(Ipy HEOOXOTUMOCTH)
JlexunonHast
Kommbrorepusrit
KJ1ace
Jns
CaMOCTOSTEJIBHOMU
paboThI




* - ayIUTOPHS IJIST CAMOCTOSITEIbHOM paboThl 00ydarommxcs ykassiBaercsi OBA3ATEJIBHO!

7. YHEBHO-METOJUYECKOE U TH®OPMALIMOHHOE OBECIHEYEHME JUCHUITJIMHBI

OcnosHas numepamypa:

1. C.Xaiikun. HeliponHble ceTH: MOIHBINA Kype. 2-e u3a. M., "Bunbamc", 2006.

2. A.H.Bacunnwes, JI.A.TapxoB. HeitpocteBoe monenupoBanue. [ [puHIMIIBL. AJTOPUTMBI.
[Ipunoxenns. CIIO.: U3n-Bo [lomurexH. YH-Ta, 2009. ISBN 978-5-7422-2272-9

3. Mohamad H.Hassoun. Fundamentals of Artificial Neural Networks. MIT Press,
Cambridge, Massachusetts, 1995.

4. J1.A. TapxoB. Hetipounsie cetu. Mojienu u asroput™bl. M., Pagnorexnauka, 2005.
(Hayunas cepus "HelipokoMibrotepsl 1 ux npumenenue"”, pen. A.M.I'anymxkun. Ku.18.)

5. C.C.Aggarwal. Neural Networks and Deep Learning. A Textbook. Springer
International Publishing
Jlononnumenvnas 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.
Pecypcwr ungpopmayuonno-menexommyHuxayuonnou cemu « Hnmepnemy:

1. O9bC PYJIH u ctopornaune 3bC, kK KOTOPBIM CTYACHTHI YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBAaHUH 3aKJIIOUEHHBIX JJOTOBOPOB

- DnektponHo-6ubnnoreunas cuctema PYJIH — ObC PY/IH
https://mega.rudn.ru/MegaPro/Web

- OBC «YHuBepcuterckas oubnuorexa onnaitn» http://www.biblioclub.ru

- OBC [Opaiir http://www.biblio-online.ru

- OBC «KoncynbranT crynenta» www.studentlibrary.ru

- OBC «3nanmym» https://znanium.ru/

2. ba3bl JaHHBIX U TOMCKOBBIE CUCTEMBI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Haykometpuueckas 6a3a nanubix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuaivi 015 camocmosmenvHol pabomel 00y4aOWUxcs npu
0C60eHUU OUCYUNTUNHBY/MOOYIS*:

1. Kypc nexnuii mo qucimmuinae « MckycctBeHHbie HeliponHble cetu (I'mybokoe
oOyueHue)».

* - Bce yueOHO-METOMYECKUEe MaTepuaibl ISl CaMOCTOSITENbHON padoThl 00ydaroIMXCst
pa3MeNIaroTcsl B COOTBETCTBUU C ACHCTBYIOITUM MOPSIKOM Ha cTpanuiie quciuiimiasl B TYUC!



PA3ZPABOTYMUK:

JloneHT

CanrteikoBa Oibra
AnekcaHapoBHA

[onxcnocmo, BYII

PYKOBOJIUTEJIb BYII:

Iloonucw

Damunus 1.0.

Pazymusriii FOpuit

3aBemyromnuii kKadeapoit HukonaeBud
Jonxcrnocms BYIT Tloonuce Damunus 1.0.
PYKOBOJAUTEJIb OII BO:

3aBeyromuii kadeapoit

Pazymusriit FOpwuit
Huxosaepnu

Jonxcriocmo, BYIT

Toonuce

Damunus 1.0.



