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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Huctmrummna «MckyccrBeHnnble HelpoHHble cetu (ImyOokoe oOyueHue)» BXOIUT B
IIporpaMMy mMaructparypsl «IIpoekTupoBaHuEe KOCMUYECKUX MUCCUH U CUCTEM» 110 HAIPABJICHUIO
01.04.02 «IIpuknamnas mMaTematuka W WH(MOpPMATHKa» W HM3y4daeTcs Bo 2 ceMecTpe 1 Kypca.
Jucuuruinny peanusyer Kadenpa MexaHuKH M IpoLECcCOB yIpaBiaeHUs. [IMCIUIUIMHA COCTOUT U3
6 paszenoB u 15 TeM U HampaBiieHa Ha U3yYEHUE METOJI0B ITIOCTPOEHUSI CUCTEM aBTOMAaTHYECKOTO
YIPaBIEHUS Ha OCHOBE MCKYCCTBEHHBIX HEUPOHHBIX CETEH, OCBOCHHME METOIOB PpELICHUS
OCHOBHBIX 3aJ1a4 yIPAaBJICHUS C UCII0JIb30BAHUEM HEHPOHHBIX CETEH.

Ilenpt0 OCBOEHUS IUCLMIUIMHBI SIBJISIETCS OOyYEHHE CTYAECHTOB METOAAaM IOCTPOEHUS
HCKYCCTBEHHBIX HEHPOHHBIX CETEH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JUCHUIIVIMHbI
OcBoenne nuctumnabl  «VckycctBenHble Heiponnble cetn  (I'myOokoe oOyueHue)»
HamnpaBlIeHO Ha (QopMUpOBaHME Yy OOYy4alOIIMXCS CICAYIOIIMX KOMIIETEeHUMH (4acTu

KOMIICTCHITNH ):

Tabnuya 2.1. Ilepeuenv komnemenyutl, Gopmupyemvix y 00yYAOWUXCL NPU OCBOCHUU
OUCYUNTIUHBL (Pe3VTbmambvl 0C80EHUS OUCYUNTUHDL)

I/IHZ[I/IKaTOp])I JOCTHIKCHUS KOMIICTCHIUHN

Iudp Komnerennus N
(B paMKax JaHHOUW NHUCUMUTUIMHBI)

ITK-1.1 Obnanaer GpyHIaMEeHTaIbHBIMU 3HAHUSMHU, TIOJTYYCHHBIMU
B 00J1aCTH MaTEeMaTHYECKUX U (WIM) €CTECTBEHHBIX HayK,
MPOrPaMMHUPOBAHUS U HHPOPMAIIHOHHBIX TEXHOJIOTHIA;;

ITK-1.2 YMmeer HaxoquTh, GOPMYIUPOBATh U peIlIaTh CTaHIAPTHbIE
3a/1a4d B COOCTBEHHOMN HAay4HO-UCCIICIOBATEIbCKON ICATCILHOCTH
B 00J1aCTH MPUKIIATHOW MaTeMaTHKH U HH(POPMATHKH,
BBIYHCIINTEIHHON TEXHUKH M COBPEMEHHBIX TEXHOJIOTUH
POTPaMMHPOBAHUS;;

[IK-1.3 UmeeT npakTU4YECKUI ONBIT HAYYHO-HCCIIEI0BATENbCKOM
JIESITEIIFHOCTH B 00JIACTH NPHUKJIAHON MaTeMaTHKU 1
MH()OPMATHKY, BEIYUCINTETBHON TEXHUKH U COBPEMEHHBIX
TEXHOJIOTHH POrpaMMHUPOBAHHUSL.;

Crioco0eH GpopMyIupoBaTh LEIH,
3a/1aud HayYHBIX HCCIICAOBAHUIA B
obnacTu nMpuKIagHON
MaTeMaTHKH 1 HHPOPMATHKH,

TIK-1 BBIYHCIIUTCILHON TEXHUKH B
COBPEMCHHBIX TEXHOJIOTHI
MIPOTPaMMHPOBAHHUSI, BEIOUPATH
METOJIBI ¥ CPEIICTBA PELICHHUS
3a1a4

Crioco0OeH NpUMEHATh I1K-2.1 3HaeT coBpeMEeHHbIE TEOPETUIECKUE I
COBpPEMEHHBIE TEOPETHUECKUE U |IKCIEPHUMEHTAIBHBIE METO/IBI Pa3padOTKN MaTEMaTHIECKUX
SKCHEPUMEHTAIBHBIE METOIBI | MOJIeNel, HHHOBAIMOHHBIE HHCTPYMEHTAJIBHBIE CPEACTBA
pa3paboTKN MaTEeMaTUYECKUX  |POEKTUPOBAHMSA U 3JIEMEHTHI apXUTEKTYPHBIX PEIIeHUi
MoJIeIell HCCeayeMBIX 00BEKTOB |MH(POPMAIIMOHHBIX CHCTEM;;
[K-2 u mporeccoB, oTHocsmuxes k- |[IK-2.2 YMeeT pa3pabaTeiBaTh U peai30BBIBATh ATOPHTMEL
npodeccHoHAIBEHOM MaTeMaTHYECKUX MoJiesied Ha 6a3e sI3BIKOB U MAKETOB MTPUKIAIHBIX
JIEITEIIFHOCTH 110 HAlPaBJICHUIO |TIPOrpaMM MOJAEINPOBAHMUS;;
MOATrOTOBKH M ydacTBoBaTh B X |[1K-2.3 MMeeT mpakTudeckuii OMBIT pa3pabOTKH BApHAHTOB
peannzaiyy B BUIC peanuzanyy HHYOPMAILIOHHBIX CUCTEM C MCIIOJIb30BAHUEM
IIPOTrPaMMHBIX ITPOJIYKTOB WHHOBAIIMOHHBIX HHCTPYMEHTAJIBHBIX CPEACTB.;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Hucuumnnuna «WckyccTBeHHble HelpoHHble ceTd (I'myOokoe oOydeHue)» OTHOCHTCS K
4acTH, (HOpMHUPYEeMON yYacTHHUKaMH OOpa30BaTeIbHBIX OTHOIIEHUH Onoka 1 «/lucuuminHb
(Momynm)» 00pa3oBaTeNbHOM MPOTrPaMMBI BBICIIIETO 00OPa30BaHMUS.

B pamkax oOpa3oBaresnbHOM HporpaMMbl BbICHIETO OOpa30BaHUS OOydaIOIIMECs TaKKe
OCBaMBAalOT JApyrue JUCHUIUIMHBI W/ MIM  TPAKTHKH, CHOCOOCTBYIOIIME  JIOCTHIKEHUIO




3aIlJTaHUPOBAHHBIX PE3YJIbTATOB OCBOCHHUSA IUCHHUILIUHBI ((I/ICKyCCTBeHHBIC HeﬁpOHHBIe CETHU
(I'myGokoe oOydeHuE)».

Tabnuya 3.1. Ilepeuenv komnonenmos OIl BO, cnocobcmeyrowux oOocmudiceHuro
3AN1AHUPOBAHHbLX pe3)1bmamoe OC60€HUA auCI/[ul’lJlqul
IIpepmecrByromue Ilocaenyromue
g Haumenosanne Plcpl/llilJII/IHbI;,MOm JIH e nnnnill}ll,l/;auo JIH,
p KOMIIETEHIINH FHCH *Hy ’ JRHCH *Ily ’
NPAKTHKH NMPAKTHKH
CoBpeMeHHbIE METOIbI
MEXaHUKH KOCMUYECKOTO
noJseTa;
Hckyccmeennvle Hetiponnble
cemu (Obyuenue c
CrocobeH GpopMynupoBaTh CoBpeMEHHBIE METOABI MEXaHUKH so%en
€1, 33291 HayJHbBIX KOCMHYECKOTO IT0JIETa,; ROOKpenenuen)™;
N ! \ . - Artificial Neural Networks
HCCITeTOBaHUH B 00IaCTH Machine Learning and Big Data - NN
N e (Reinforcement Learning)**;
MIPUKITaTHOW MaTeMaTHKH U Mining**; .
Dynamics and Control of
nHpopmatuky, Mawunnoe odyuenue u ananus )
MK-1 . sk Space Systems;
BBIYHCIINTEIBHON TEXHUKHU U bonbuux OanHbix **;
N I'eonHpopmManoHHbIE
COBPEMCHHBIX TCXHOJIOTUU COBpeMeHHLIe METOAbI
CHUCTEMBI U UX IPUMECHCHUC,
nmporpaMMupOBaHusd, JAUCTAHIUOHHOT'O 30HANPOBAHU
PazpaboTka u 6e301macHOCTb
BBIOMPATh METOJIBI U 3emiu; o
BeO-TIPUII0KECHUH;
Cpe/CTBa pelIeHHs 3a/1a4
Hayuno-uccnenoBatensckas
paborta;
TexHomorn4yeckas MpaKkTHKa;
[IpenmumiomMHas NpaKkTHKa,
Crmoco0OeH MpUMEeHATh Hckyccmeennvle netiponnvie
COBpPEMCHHBIC cemu (Obyuenue c
TEOpPETHICCKHE U nookpennienuem) **,
9KCIIEPUMEHTAIIbHbIC Artificial Neural Networks
METO/bI pa3paboTKH . . . Reinforcement Learning)**;
AR Pasp . Machine Learning and Big Data ( . 9)
MaTeMaTHYeCKUX MOeei Mining**: Dynamics and Control of
HCCIIEYEMbIX OOBEKTOB U ' Space Systems;
IK-2 Mawunnoe obyuenue u ananuz
MPOLIECCOB, OTHOCSIITMXCS K s I'eonHdpopmanroHHbIE
. bonbuux OanHoblx **,
npodeccHoHaIbLHON CHCTEMBI U X IPUMEHEHHE;
JeSITEIILHOCTH 110 Hayuno-uccnenoBarensckas
HAaIpaBJICHUIO TTOJITOTOBKH 1 pabora;
y4acTBOBAaTh B MX TexHomorn4yeckas MpaKkTHKa;
peannzaiyy B BUIC [IpengmumiiomMHas MpakTHKa,
IIPOTrPaMMHBIX ITPOJIYKTOB

* - 3aMONHSAETCS B COOTBETCTBUH ¢ MaTpuiei kommnerernuii u CYII OI1 BO

** - 3JIeKTUBHBIC AUCIMIUINHBI /TIPAKTUKH




4. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

OOm1ast TpyoeMKoCTh aucuIunHbl «VckyccTBeHHBIC HeipoHHBIE ceT (I'Ty0okoe 00ydeHne)» COCTABISET «S5» 3aUETHBIX CAHHUII.
Tabnuya 4.1. Buowl yuebHOU pabomuvl no nepuooam 0cC80eHUsi 00pA308amMenbHOU NPOSPAMMbL 8blCUIe20 00paA308aHUsl OJisl OYHOU (DOopMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMec2T pCED)
Koumaxmmnas paboma, ax.u. 36 36
Jlexrun (JIK) 18 18
Jlabopartopusie pabotsl (JIP) 18 18
IMpaktryeckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 117 117
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 27 27
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 180 180
3a4.e/1. 5 5




5. COAEPKAHUE JUCIUITVINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunsvt (MOOYis) no 8udam y4ebHou pabomol

Bun
Homep | HammeHnoBaHue pasnena .
Conep:xanue pasaesa (TeMbl) yueOHOM
pa3nena AVCHUTILTAHBI .
padoThI
11 OmnpeneneHusi, ICTOPUsI Pa3BUTHS U TJIaBHBIC JIK. TIP
' TPEHJIbl HICKYCCTBEHHOT'O HHTEJUIEKTA. ’
buonoruyeckuii HEUPOH U €ro MaTeMaTu4ecKast
OCHOBHBIC MOHATHS. mozenb. Tumel pyHkui akTuBanuii. Helipocetu u
Tumnonorus 3amay, 1.2 ' y ’ P JIK, JIP
ux Knaccupukanys. Maremaruueckue MoIeNu
pelaeMbIX METOIaMU 9
Paznen 1 CIEIMAIN3UPOBAHHBIX HEHPOHOB.
MAaIIMHHOTO O0YYICHUSI. = =
N MHorocnoiinsie HelipoHHble cetu. [IpeacTaBnenue
MHOrocIoiHbIH
3a7ia4 perpeccu, anipoKCUMannH,
MIEPCENTPOH
1.3 AACHTU(DUKAINY, YIPABICHUS, CKATHS JaHHBIX B JIK, JIP
HEWPOCETEBOM JIOTHIECKOM Oazuce.
MHOroc10iHbIN NEPCENTPOH.
AnropuT™M 00paTHOTO PacTIPOCTPAHEHHMS OIINOKH
DBOJIIOIIMOHHBIE METOBI 2.1 p p pacmpoctp JIK, JIP
Paznen 2 . €ro MOoAU(UKAIIHH.
i 2.2 Br16op onTHMaNbHBIX TAPAMETPOB CETH JIK, JIP
3.1 HeifiporHas ceTs ¢ 00mieil perpeccuen. JIK, JIP
3.2 BepostHOCTHas HEHpPOHHAs CETh. JIK, JIP
. . Hetiponnsie cetu ¢ panuaabHbIMKA Oa3UCHBIMHU
Paznen 3 |Buas! HeHpoHHBIX ceTeit 3.3 P pai JIK, JIP
(GYHKIUSIMU.
HelipoHHas ceTh 1 CaMOOPTraHU3YIOIUECS KapThl
Koxonena
AnroputM 006paTHOTO paclpoCTpaHEHHs OIIHMOKY U
OBOJIIOIMOHHBIE METO/IBI .
Paznen 4 oG vCHIS 41 ero Mmoaupukaunu. MHorocnoiinsie nepcentponsl. | JIK, JIP
Y Bp100p onTUMaNbHBIX TAPaMETPOB CETH
Heiipoceru Xondunma. HelipoceTeBbie METO b
51 peLIeHus ONTUMHU3AI[IOHHO-KOMOMHATOPHBIX 33/1a4. K. TIP
. ' Heiipocetu Xsmmunra. PacriozHaBaHue 00pa3oB ¢ ’
HelipoHHsle cetu ¢ o
Paznen 5 TIOMOUIBIO PACCTOSTHUN.
00OpaTHBIMHU CBSA3SIMHU "
JIByHaIpaBIIeHHBIE aCCOLMATUBHBIE HEHPOCETH.
5.2 Heifipoceru ¢ oOpaTHBIMU CBS3sIMH Ha 0a3e JIK, JIP
TIepcenTpoHa
6.1 ['my0Ookue HeWpOHHBIE CEeTH. JIK, JIP
Cnenunani3upoBaHHbIE " "
Pazpgen6 | . 6.2 CBEpTOUHBIE HEHPOHHBIE CETH. JIK, JIP
HelipoceTn
6.3 PekyppeHTHEBIE ceTH. JIK, JIP

* - 3anonaseTcs Tonpko mo OUHOMU dhopme obyuenus: JIK — nexyuu, JIP — nabopamopnvie pabomei; C3 —
RPAKmMuyecKue/CeMunapcKue 3aHamus.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJINHBI

Tabnuya 6.1. Mamepuanvho-mexnuueckoe obecneuenue OUCYUNIUHBL

Crnenunanu3upoBaHHoOe
yueOHOe/1adopaTopHoe
odopynoBanue, [10 u
Tun aynuropuu OcHaleHue ayIuTOpuU
MaTepHuaJIbl 1JI1 0CBOCHUS
AMCUMILTUHBI
(mpyu HeOOXOAUMOCTH)
JlekunonHas
KomnerorepHslit
KJIacC
Jns
CaMOCTOSTEIIbHOMU
paboTHI




* - ayIUTOPHS IJIsT CAMOCTOSATENIbHOM paboThl oOyuaromuxcs ykassiaercs OBA3ATEJIbHO!

7. YHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECHHEYEHHUE JUCHUITIJIMHBI

Ocnoenas numepamypa:
1. C.Xaiikun. HelipoHHble ceTu: noaHbid Kypc. 2-¢ uza. M., "Bunbsamc", 2006.
2. A .H.Bacunbes, /I.A.Tapxos. HeiipocteBoe monenupoBanue. [IpuHIuns. AIropuTmsl.
[Tpunoxenus. CII6.: M3a-Bo [MonutexH. Yu-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.Tapxos. Heiiponnsle ceru. Moaenu u anroputmsl. M., Pagunorexnuka, 2005.
(Hayunas cepus "Heitpokommnbroreps! 1 ux npumenenue", pea. A.W.I"anymkun. Ka.18.)
5. C.C.Aggarwal. Neural Networks and Deep Learning. A Textbook. Springer
International Publishing
Lononnumenvnasn 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.
Pecypcuvl ungpopmayuonno-menekommynuxkayuouro cemu « nmepremy:
1. ObC PYIH u croponnue DbC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYI
HAa OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB
- DnekTpoHHo-6mbnuoTeunas cucrema PYJIH — 9bC PY JIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcuTerckas Oubanoreka onnaiia» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoncynbraHT cryfentay www.studentlibrary.ru
- OBC «Tpounkuit MOCT»
2. ba3bl TaHHBIX U TIOUCKOBBIE CUCTEMBI
- JJIEKTPOHHBIN (POH]] TPABOBOM U HOPMATUBHO-TEXHUYECKOM TOKYMEHTALUU
http://docs.cntd.ru/
- nouckoBas cucrema Anaexc https://www.yandex.ru/
- mouckoBas cuctema Google https://www.google.ru/
- pedepatuBHas 6a3a nanubpix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuansi 015 camocmosamenvrol pabomol 00y4arOWUxcs npu
0CBOCHUU OUCYUNTUHBL/MOOYAA ™!
1. Kypc nekuuii no nuctmninne «VckyccTBenHsle HeliponHsle cetu (I'myOokoe
oOyudeHue)».

* - Bce y4eOHO-METOIMYECKHE MATePUAIIbI I CAMOCTOSITEILHON pabOThl 00yUYaIOMUXCS
pa3MeIIarTcs B COOTBETCTBUHU C ACHCTBYIONINM MOpsiaAkoM Ha cTpanuile aucuuruinael B TYUC!
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