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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Hucuumnuna «MckycctBennsle HeliponHble cetu (I'myOokoe oOydeHue)» BXOAUT B
nporpamMmy maructparypbl «Data Science u nmdpoBas TpaHCPOpMaLUs» IO HAMPABICHUIO
01.04.02 «IlpuknagHas MareMaThka M WHGOpPMATHKa» M H3ydaeTcs Bo 2 cemecTpe 1 Kypca.
JqucuumiuHy peanusyer JlemapTaMeHT MEXaHUKM U IPOLECCOB yIpaBiieHus. JlucuurimHa
COCTOUT U3 6 pa3nenoB U 15 TeM W HampaBlieHa HAa U3YyYE€HHE METOJOB IMOCTPOCHUSI CHUCTEM
aBTOMATHUYECKOr'0 yIPABIEHUS Ha OCHOBE MCKYCCTBEHHBIX HEHPOHHBIX CETEN, OCBOCHHE METOJOB
pelIeHrs OCHOBHBIX 3aJ1a4 YIPABIICHUS C UCIIOIb30BAaHHEM HEHPOHHBIX CETEH.

[lenpt0 OCBOGHUSI TUCHMIUIMHBI SIBISIETCS OOy4eHHE CTYACHTOB METOAaM IOCTPOSHUS
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)

OIIK-2.1 3Haer cylecTBYIOIKE MAaTEMaTUYECKUE METObI
eILICHHs IPUKIaAHbIX 3a/1a4;
CriocoOeH COBepIICHCTBOBATE U p P A At
OIIK-2.2 Bnaneetr HHCTPYMEHTAMHU peAIM3allii HOBBIX
peam30BEIBAaTh HOBEIE
OIIK-2 MaTeMaTHYECKUX METOOB pEIICHI MPUKIIATHBIX 3a/1a4;
MaTEeMaTHYECKUE METOIbI

OIIK-2.3 Brnageer He0OXOAUMEIMU 3HAHUSIMH, TIO3BOJISIOIAMHU
pelIeHus MPUKIaIHbIX 33724

COBEPIIEHCTBOBATD CYIIECTBYIOIINE METOIbI PEIICHUS
MPUKJIAIHBIX 3a7a4;

OIIK-4.1 3naet TpeboBaHus K HHGYOPMAIIMOHHOM 0€30MaCHOCTH
MIPY UCTIOJIb30BaHUH MH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH K peleHHI0 PodeCCHOHANIBHBIX 3a/1a4;

CriocobeH KOMOMHUPOBATH U
aJlaTHPOBATh CYIECTBYIOLIHE

HH(POPMALIMOHHO-
(op OIIK-4.2 YmMeet ucrosibp30BaTh HHHOPMALMOHHO-
KOMMYHHUKAIIHOHHBIE TEXHOJIOTHU
KOMMYHHUKAIIHOHHBIC TEXHOJOTHH ISl PEIICHUS 3a/1a4 B 00JIaCTH
OIIK-4 JUTS pelIeHus 3a1a9 B 001acTH o
. poQeCCHOHANBHON NesITeIbHOCTH;
po¢eCCHOHATBHOM

OIIK-4.3 Bianeet moaxoaaMu K KOMOMHAPOBAHUIO U adallTallHN
CYIIECTBYIOINX HHPOPMAIMOHHO-KOMMYHHUKAIIOHHBIX
TEXHOJIOTHH MPUMEHIEMBIX IS pEIIeHUs 3a]1a9 B 00JIaCTH
npodeccHoHaTbHOM AesITeIbHOCTH;

JEATEIBHOCTH C Y4EeTOM
TpeOoBaHUI HHPOPMAIIMOHHON
Oe3omacHOCTH

ITK-1.1 3HaeT OCHOBHBIE METO/IbI M MTOAXOJIbI K aHAJIN3Y JaHHBIX;
Cnocoben pa3pabatsiBaTh HOBbIE |[IK-1.2 YMeeT npuMeHATh U3BECTHBIE METOBI M TTOAXOIbI JIJIs
IK-1 METOIUKH BBITTOJTHEHUS MIPOBEJICHUS aHANIM3a JaHHBIX;

AQHAJTUTUYECKHUX paboT I1K-1.3 Bnaneet anropurMamu 1o pa3paboTKe METOIUK
MIPOBEJICHUS] AHATMTUYECKHUX PadoT B MpodeccrnoHaIbHOM 00J1acTH;

[1K-2.1 3raeT npuHIXIEI TNIAHUPOBAHUS IPOBEIACHNS
AHATUTHYECKUX paboT B pa3padaTbiBAEMOM IIPOCKTE;

Cnoco0eH IIaHupoBaTh U [TK-2.2 ¥YMmeeT ocylecTBIATh IIIAHUPOBAHHE HEOOXOIMMBIX
MK-2 OCYIIECTBIISITh AHAIUTHYCCKUE |aHATUTUICCKHX paboT B MHPOPMAMOHHO-TEXHOJIOTHICCKOM
paboTHI B UHPOPMALIMOHHO- MIPOEKTE;
TEXHOJIOTUYECKOM MTPOEKTE [IK-2.3 Bnageet MeTojaMu ¥ MOAXO0AaMU AJIsl IUTAHUPOBAHUS U

peajim3aiu aHAJIUTUICCKUX pa60T B I/IH(l)OpMaHI/IOHHO'
TCXHOJIOTMYECKOM ITPOCKTEC,

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO




Juctunnuaa «lMckyccTtBennple HelipoHHble cetu ([myOokoe oOydeHHE)» OTHOCHTCS K
o0s3arenpHOM yacTu O1oka 1 «/lucuumimnael (Moxyn)» 00pa3oBaTeIbHON MPOrPaMMBI BHICIIIETO
o0Opa3oBaHus.

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 Oucuunﬂqul
IpenmecrByrommue Mocaenyromue
HaumeHnoBanue
u HCHHMITHHBI/MOTYIH HCHHUITHHBI/MOYJIH
bp KOMIIeTeHIIHH et *ﬂy i et *Hy ’
NPAKTUKH NPAKTHKHU
Cnocoben YucieHHbIE METOBI PELICHHS
COBEPIICHCTBOBATH U 3aj1a4 MaTeMaTHYECKOTO
OTIK-2 peanu30BbIBATH HOBBIC MO/ICTTUPOBAHUS; [peaaumioMHas MpakTUKA,
MaTEMAaTHYECKUE METOIbI CraTucTuiecKre METO/Ibl aHATN3a
PEIICHHsI TPUKIIATHBIX JIAHHBIX;
3a1a4
CnocobeH KOMOMHHPOBATh
U aJlalTUPOBaTh
c HGCTB pIO e IIpenaunioMHas NpakTHKa;
yi IOt HayuHno-uccnenoBarenbckas
HHPOPMALNOHHO- Sota:
KOMMYHHUKAIMOHHBIE pabortd,
HNudopmannonupie TexHonoruu B | CHCTEMBI HCKYCCTBEHHOTO
TEXHOJIOTHH JIJIsl PELICHUS
OIIK-4 a184 B OGAACTIH MaTEeMaTHYECKOM MOJEIIUPOBAHNUHN; | WHTEIJICKTA;
A . HckyccTBeHHBIE HEHPOHHBIE
npodeccHoHaNIbHON cetn (OByuerte ¢
JIESATEILHOCTH C YIETOM HOIKpETICHHEM):
TpeboBaHuit AP ’
nHpopMaMOHHOH
Oe3omacHoOCTH
MammaHOe 00yueHHe 1 aHaIu3
OOJIBIIINX JTaHHBIX;
CraTucTuiecKre MEeTO/Ibl aHAIN3a CHCTEMBI HCKYCCTBEHHOTO
AHHBIX;
s i HHTCIICKTA,
Bupmyanvhas peanonocms u Paspab 6
pabomra u 6e30nACHOCHb
MEXHON02UU KOMNLIOMEPHO20 N~
CriocobeH pazpabaThIBaTh spenun*; 8e0-npunodCceHull *;
HOBBIE METOJIMKU . - ' Web Application Development
IK-1 5 Virtual Reality and Computer PPl e P
BBITIOJIHEH S Vision Technology**: and Security**;
AHAJMTHYECKUX PAOOT ' [peaaumioMHas MpakTHKA,
Koenumugnule ungopmayuonnuvie Hayamo-1ccieoBaTenbekas
MEXHOL02UU 68 UCKYCCIBEHHOM i
unmennexme**, padora;
Cognitive Information Technologies
in Artificial Intelligence**;
ClI0CO6eH IIAHIDOBATE 1 Bupmyanvnas peaibHocms u
oc CCTBJ'IETL MEXHON02UU KOMNLIOMEPHO20 [peaaumioMHas MpakTHKA,
yi 3penus **, Hayuno-uccnenoBarenbckas
[K-2 aHaNUTHYECKHE PabOTHI B . -
HHGOPMAIHOHHO Virtual Reality and Computer pabora;
pMarl Vision Technology**;
TEXHOJIOTUYECKOM IPOEKTE

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

** - 3JIeKTUBHBIC TUCIMIUIMHEI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO61mmas Tpya0eMKOCTh TucuuIuInHbl «IckyccTBeHHBIC HelpoHHBIE ceTH (I ybokoe 00yueHue)» COCTABISAET «8) 3a4ETHBIX CTUHUIIL.
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. 216 216
Koumponw (sx3amen/3auem c oyenkou), ax.u. 36 36
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 288 288
3a4.el. 8 8




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
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