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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Huctmrummna «MckyccrBeHnnble HelpoHHble cetu (ImyOokoe oOyueHue)» BXOIUT B
nporpaMMmy Mmaructparypel «Data Science u uudpoBas TpaHCcpOpMaLus» IO HaIpPaBICHUIO
01.04.02 «IIpuknamnas maTematuka W WH(MOpPMATHKa» W HM3y4daeTcs Bo 2 cemecTpe | Kypca.
Jucuuruinny peanusyer Kadenpa MexaHuKH M IpoLECcCOB yIpaBiaeHUs. [IMCIUIUIMHA COCTOUT U3
6 paszenoB u 15 TeM U HampaBiieHa Ha U3yYEHUE METOJI0B ITIOCTPOEHMSI CUCTEM aBTOMAaTHYECKOTO
YIPaBIEHUS Ha OCHOBE MCKYCCTBEHHBIX HEUPOHHBIX CETEH, OCBOCHHME METOIOB PpELICHUS

OCHOBHBIX 3a]1a4 YIIPaBJICHUs C UCIIOIIb30BAHUEM HEUPOHHBIX 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)»

HaIrpaBJICHO

Ha (QopmupoBaHHe Yy

KOMIICTCHITNH ):

o0y4aromuxcsl  CIEeAYIOIUX KOMIETEHIMH  (Y4acTu

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

HNHaukaTopbl 10CTHKEHHSI KOMIIETeHIIUT
Iudp Komnerennus A PEI A N I
(B paMKax JaHHOUW NHUCUMUTUIMHBI)
OIIK-2.1 3Haer cymecTBy0OINE MaTeMaTUYECKUE METOIbI
eIICHUS MPUKIJIAIHBIX 33/1a4;;
CriocoOeH COBEpIICHCTBOBATh U p P A At
OIIK-2.2 Bnageetr H”HCTpYMEHTaMH pealn3allii HOBBIX
peann30BBIBaTh HOBBIE
OIIK-2 MaTeMaTHYECKUX METOAOB PEIICHHUS NPHUKJIATHBIX 3a1a4;;
MaTeMaTHYeCKUE METO b
OIIK-2.3 Brnageer He0OXOJUMBIMK 3HAHUSMH, TIO3BOJISIOIIAMHI
PpELICHUs TPUKITAIHBIX 3a7ad
COBEPIIEHCTBOBATH CYLIECTBYIOIINE METOABI PEIICHHS
MPUKJIAJHBIX 33134}
OIIK-4.1 3naeT TpeboBaHus K HHHOPMAIIMOHHOM 0€301MacHOCTH
CriocoOeH KOMOMHUPOBATH U
MPY MCTIOJIb30BAHNH MH()OPMALTMOHHO-KOMMYHHKAITHOHHBIX
a/lalTUPOBATh CYLIECTBYIOIHE .
TEXHOJIOTHH K peIeHHIO Po(heCCHOHATBHBIX 3a/1ay;;
HHPOPMALHOHHO-
OIIK-4.2 YmMeer uconbs30BaTh HHPOPMAITHOHHO-
KOMMYHHUKAIMOHHBIE TEXHOJIOTHH
KOMMYHHUKaIIMOHHBIE TEXHOJIOTHH JUISI PELICHHS 33/1a4 B 00J1acTH
OIIK-4 JUTSI pelIeHns 3a/1a4 B 00JIaCTH o
. npodeccnoHaTbHOM NeSATENbHOCTH;;
poeCCHOHATBHOMI
OIIK-4.3 Bnaneet mogxoaaMu K KOMOMHHUPOBAHHIO U alaliTallué
JIESITETIBHOCTH C YI€TOM
. ., |cymecTByronmx HHGOPMAIMOHHO-KOMMYHHKAIIHOHHBIX
TpeboBaHuit HHGOPMALMOHHO -
TEXHOJIOTHH MPUMEHSIEMbIX JJIS peIIeHHs 3a/4a4 B 00JIacTH
0€30MIacHOCTH .
po¢ecCHOHATBHOMN NesITeIPHOCTH. ;
[TK-1.1 3HaeT OCHOBHBIE METO/IBI M MTOAXO/IbI K aHATIU3Y TaHHBIX;;
[IK-1.2 YMmeeT npuMeHsTh U3BECTHBIE METObI U OAXOAbI AJIst
CriocobeH pazpabaThIBaTh HOBBIE
MPOBEICHUS aHAIN3a IAHHBIX;;
TIK-1 METOIUKHU BBITIOJTHEHHUS
[1K-1.3 Brnazmeet anroputMamu 1mo pa3padoTKe METOIUK
AQHATMTHYECKHUX PadbOT .
MPOBEJCHUS AHATMTHYECKUX PaboT B MpodeccrnoHatbHON
o0acTu.;
[IK-2.1 3naet npUHUHKIIBI ITITAHUPOBAHUS IPOBEACHUS
AHAJIMTHUYECKHUX PabOT B pa3padaThBAeMOM IPOEKTE;;
Crioco6eH mIaHupOBaTh U [1K-2.2 YMmeet ocyniecTBIATh INTAHUPOBAHUE HEOOXOJMMBIX
K-2 OCYILECTBIISITh AHANUTHYECKUE |aHATUTUIECKUX PaboT B MHPOPMAITMOHHO-TEXHOJIOTHIECKOM
paboTsl B nHGOPMALTMOHHO- IIPOEKTE;;
TEXHOJIOTUYECKOM IPOEKTE [TK-2.3 Bnageet MeTo/1aMu ¥ OAXO0IaMU JJIsl TUTAHUPOBAHMSI U
peanu3anyuy aHATUTHIECKUX paboT B MHPOPMALIMOHHO-
TEXHOJIOTHYECKOM ITPOEKTE.;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO




HucuumumHa «MckyccTBeHHble HelipoHHble ceTd (I'myOokoe oOydeHue)» OTHOCHUTCS K
o0s3aTenpbHOM yacTu 00ka 1 «Jluctummuabl (Moaysn)» 00pa30BaTeIbHON MPOrPaMMbl BBICIIIETO
o0Opa3oBaHUS.

B pamkax oOpa3oBaresbHOM HpOrpaMMbl BbICHIETO OOpa30BaHUS OOydaIONIMECs TaKKe
OCBaWBAIOT JIpYI'HME JWCHUIUIMHBI ~W/WIA  TPAKTUKH, CIIOCOOCTBYIOIIUE  JIOCTHKCHHUIO
3aIJTAHUPOBAHHBIX PE3YJIbTATOB OCBOCHHS JTUCHUIUTUHBI «VICKYCCTBEHHBIE HEHPOHHBIC CETH
(I'my6okoe oOydeHuE)».

Tabauya 3.1. Ilepeuenv xomnonenmos QOII BO, cnocobcmsyrouux 00CMUICEHUIO
3AN1AHUPOBARHbLX pe3)1bmamoe OC60€HUA aI/lCI/[I/H’lJlqul
IIpenmecrByromue Mocaenyrommue
g Haumenopanue Plcpl/llilJII/IHbI;,MOm JI uc nnnnil{}ll,l/;auo JIh
p KOMIIETEHIINH FHCH *Hy ’ JRHCH *Ily ’
NPAKTHKH NPAKTHKH
CriocobeH YucrieHHbIE METOTBI PEIICHUS
COBEpILICHCTBOBATh U 3aJa4 MaTeMaTHICCKOTO
OITK-2 peanu30BbIBATh HOBBIE MOJEIUPOBAHNS; IIpennunnomMHas IpaxkTUKa;
MaTeMAaTHYECKUE METOIbI CraTHCTUYECKHE METO/IbI aHATH3a
PELICHUSI TPUKITAHBIX JTAaHHBIX;
3amau
CriocobeH KOMOMHHPOBATH
U aJanTHPOBaTh
[peaaumioMHas NpaKkTHKA,
CYIIECTBYIOIIHE
Hay4Ho-uccnenoBarensckas
HHPOPMALNOHHO-
paborta;
KOMMYHUKAIIMOHHBIC
WNudopmannonHeie TexHooruu B | CHCTEMBI HCKYCCTBEHHOTO
TEXHOJIOTUU [JId PECHICHUSA
OIIK-4 MaTeMaTU4eCKOM MOJEIIUPOBAHUY; | UHTEIUICKTA,;
3a7a4 B 001aCTH .
. I/ICKyCCTBeHHbIe HCUPOHHBIC
po¢eCCHOHATBHOMI
cetu (OOyueHue ¢
JIESITETIBHOCTH C YIETOM
. MOJIKPETUICHUEM );
TpeOoBaHUit
HHPOPMATNOHHOM
06e30MacHOCTH
MaruHHOe 00y4YeHHE U aHAITU3
OOJIBIINX JaHHBIX;
CraTHCTUYECKHE METO/IBI aHAIN3a
CucTeMbl HCKYCCTBEHHOTO
JIAaHHBIX;
HMHTEJIEKTA,;
Bupmyanvhas peanonocms u
Jlunamuka u ynpasnenue
MEeXHONI02UU KOMALIOMEPHO20 s
CnocobeH pa3pabaTbiBaTh spenun™: Kocmuyeckumu cucmemamu**,
HOBBIE METOJUKHU . - ' Dynamics and Control of
IK-1 A Virtual Reality and Computer y e
BBITIOJTHEHHS . i Space Systems**;
Vision Technology**;
aHAIUTUYECKUX PaboT IIpenaunioMHas npakTUKa;
Koenumuenvie ungpopmayuonnvle
HayuHo-uccnenoBarenbckas
MEXHONL02UU 8 UCKYCCMEEHHOM i
- pabora;
unmennekme**,
Cognitive Information Technologies
in Artificial Intelligence**;
Bupmyanvhas peanvrnocmo u
Crioco0eH IIIaHUPOBATh U Py p
MexHoN02UU KOMNbIOMEPHO20 [IpenaunnomHas IpaKkTUKa;
OCYILECTBIIATH sk
3penus **, HayuHo-#ccaemoBaTenbeKast
IK-2 aHAJTUTHYECKHE PaOOTHI B . -
HHGOPMAIHOHHO- Virtual Reality and Computer pabora;
pya Vision Technology**;
TEXHOJIOTUYECKOM ITPOCKTE

* - 3aMONHACTCS B COOTBETCTBHUH ¢ MaTpuieii komnerenuii u CYII OIT BO

** - 3JIeKTUBHBIC TUCIUIUINHBI /TIPAKTUKH




4. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

OOm1ast TpynoeMKoCTh aucuIuinHbl «VckyccTBeHHBIC HeipoHHBIE ceT (I'Ty0okoe 00ydeHne)» COCTABISET «8) 3aUeTHBIX CAHHUII.
Tabnuya 4.1. Buowl yuebHOU pabomuvl no nepuooam O0cC80eHUs 0OPA308aMeNbHOU NPOSPAMMbL BblCUe20 00paA308aHus Oiisli OYHOU (HopMmbl
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. 216 216
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 36 36
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 288 288
3a4.e/1. 8 8




5. COAEPKAHUE JUCIUITVINHBI

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

Bun
Homep | HammeHnoBaHue pasnena .
Conep:xanue pasaesa (TeMbl) yueOHOM
pa3nena AACHHILTAHBI .
padoThI
11 OnpenesneHus, HICTOPHSI Pa3BUTHS U TJIaBHBIC JIK. TIP
' TPEH/IBl ICKYCCTBCHHOTO WHTEJUICKTA. ’
Buonornueckuii HEMpPOH U €ro MaTeMaTU4ECKas
OCHOBHBIC MOHATHS. mozenb. Tumel pyHkui akTuBanuii. Helipocetu u
Tumnonorus 3amay, 1.2 ' y ’ P JIK, JIP
ux knaccuukanus. MaTeMaTHUECKUE MOJICIH
pelaeMbIX METOIaMHU 9
Paznen 1 CHCIMATU3UPOBAHHBIX HCHPOHOB.
MAaIIMHHOTO O0YYICHUSI. = =
N MHorocnoiinsie HelipoHHble cetu. [IpeacTaBnenue
MHorocnoiHsIi
3a/a4 Perpeccuy, anmpoKCHMAaInH,
TIEPCEnTPOH
1.3 AACHTU(DUKAINY, YIPABICHUS, CKATHS JAHHBIX B JIK, JIP
HEelpoCeTeBOM JIOTHIEeCKOM Oasuce.
MHOroc10iHbIN NEPCENTPOH.
AJNTOpPUTM 00PaTHOTO PaCIpPOCTPAHEHHSI OITHOKH 1
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
. N HeifiporHsie ceTr ¢ pagnanbHBIMHA Oa3UCHBIMA
Paznen 3 |Buas! HeHpoHHBIX ceTeit 3.3 P pai JIK, JIP
(GYHKIUSIMU.
HeiipoHHas ceTb 1 caMOOpPraHU3yroIIMecs KapThbl
Koxonena
AnroputM 006paTHOTO paclpoCTpaHEHHs OIIHMOKY U
OBOJIOIIMOHHBIE METO/IbI .
Paznen 4 oG vCHIS 41 ero moaudukaiuu. Muorocinoinsie nepcentponst. | JIK, JIP
M Br160op onTuManbHBIX TAPAMETPOB CETH
Heiipoceru Xondunma. HelipoceTeBbie METO b
51 PEIICHHUs ONTUMHU3AI[HOHHO-KOMOUHATOPHBIX 33/1ay. K. TIP
. ' Heiipocetu Xsmmunra. PacriozHaBaHue 00pa3oB ¢ ’
HelipoHHsle cetu ¢ o
Paznen 5 TIOMOUIBIO PACCTOSTHUN.
00paTHBIMU CBSI3IMU "
JIByHampaBJICHHBIC aCCOIIMAaTUBHBIC HEHPOCETH.
5.2 Heifipoceru ¢ oOpaTHBIMU CBS3sIMH Ha 0a3e JIK, JIP
IepcenTpoHa
6.1 ['my0Ookue HeWpOHHBIE CEeTH. JIK, JIP
Crienman3upoBaHHBIC " "
Pazpgen6 | . 6.2 CBEpTOUHBIE HEHPOHHBIE CETH. JIK, JIP
HelpoceTn
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 U CHUITIJIMHBI

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 «YuuBepcurerckas Oubmmorexa onnan» 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-TEXHUYECKOHN 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!

8. OLIEHOYHBIE MATEPHUAJIbI U BAJLUIBHO-PEUTUHI OBAS CUCTEMA
OIEHUBAHUA VYPOBHA C®OPMUPOBAHHOCTHU KOMIETEHIUU 11O
JUCIUIIVIMHE

OneHouHble MaTepualibl U OaUIbHO-PEUTHMHTOBas CHCTeMa®™ OIlCHHBAHUS YpPOBHS
c(hOpMUPOBAHHOCTH KOMIIETEHIIUN (YacTH KOMIETEHIIUN) 10 MTOTaM OCBOCHUS JIUCIUIUIMHBI



«HckycctBennsle HeliponHble cetu (I'mybokoe oOydenue)» mpexacrtaBieHsl B llpuinoxkeHunn K
Hacrosmie Paboueit mporpaMme TUCIUTUIMHBI.

* - OM u BPC (opmupyroTcst Ha OCHOBaHWUHU TPEOOBAHUIA COOTBETCTBYIOIIETO
JIOKaJIbHOTO HOpMaTuBHOTrO akta PY JIH.
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