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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Hucuunnmuna «MckycctBennsle HeliponHble cetd (I'myOokoe oOyudeHue)» BXOIUT B
MIPOrpaMMy MarucTpaTypbl « AHAIH3 OOJBIINX JaHHBIX M TEXHOJIOTHH 3aIIUTH HH()OPMALIUN TIO
HarnpasieHuto 02.04.02 «dynnaMmeHTanbHas HHGOPMATUKA U WH(OOPMAIMOHHBIC TEXHOJIOTUN» U
usydaetrcs Bo 2 cemectpe 1 kypca. Jucuuniuny peanusyer Kadeapa MexaHWKH W HpOLIECCOB
yrpasieHus. J{ucuuniauHa cocTout u3 6 pas3znenioB U 15 TeM u HanpaBiieHa Ha U3YyYEHUE METOJIOB
IIOCTPOEHUSI CUCTEM AaBTOMAaTHMYECKOIO YIIPAaBJICHHS HA OCHOBE HCKYCCTBEHHBIX HEHPOHHBIX
ceTel, OCBOCHUE METOJIOB PEUICHUSI OCHOBHBIX 3aJa4 YIIPaBJICHUS C UCIIOIb30BAHUEM HEHPOHHBIX
ceTel.

Lenpto OCBOGHMSI AUCHMILTUHBL SBJISIETCS OOy4YeHHE CTYACHTOB METOJaM MOCTPOCHHUS
HCKYCCTBEHHBIX HEHPOHHBIX CETEH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHbI

OcBoenne muctuminHbl  «MckyccTBeHHble HelponHble cetd  (ImyOokoe oOydeHue)»
HampaBlIeHO Ha (QOpMUpOBaHME Yy OOYYaIOIIMXCS CIEAYIOIIMX KOMIETCHUMH (4acTH
KOMIICTCHITNH ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0c80eHuu
OUCYUNTIUHBL (Pe3VIbMambvl 0C80eHUS OUCYUNTIUHDL)

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

Iudp Komnerenuus N
(B paMKax JaHHOMW NHUCUMUIUIMHBI)

[TK-1.1 3HaeT METOBI U CPENICTBA PEUICHUS 3a/1a4 HAYYHBIX
uccie0BaHui B 00J1aCTH 3al1UThl HH)OPMALIIH;;

I1K-1.2 YMmeet ¢popMyanpoBaTh IeIb U 3aAa4H HAyIHBIX
HCCIIeI0BaHM B TIPO(ECCHOHAIBLHON 00JIACTH, TOTOBUTH K

My OJIMKAIIH Pe3yIbTaThl HAYYHBIX MCCIEeIOBAHUI U (POPMHUPOBATH
JIOKYMEHTHI JUTS IOJa9H 3asiBKH Ha M300pETCHHE;;

Crioco0OeH GpopMynupoBaTh LEIH,
3aJla4y Hay4YHbBIX HCCIIEI0OBaHMUIl B
[K-1 obacTy 3amuThl HHOOPMALIUH,
BBIOMPATh METOABI U CPEICTBA
pemeHus 3a1a4d

Cmoco0en npumersaTh Metoasl U [[1K-2.1 3HaeT coBpeMEeHHBIE TEOPETUICCKUE H

TEXHOJIOTUH 3aIIUTHI 9KCIIEPUMEHTAIILHBIE METO/IbI, TPUMEHsIEMbIE IJIsl pa3paboTKu
nH(pOpManuK A1 pelIeHus 3aad | TEXHOJIOTHHI 3aliThl HH()OPMAIIMH U ITPOLIECCOB
K-2 YIpaBJIeHUS TPOEKTAMH B npodeccrnoHANBHOM JeATeNbHOCTH;;
00macté HHYOPMAITHOHHBIX [IK-2.3 Bnaneet cOBpeMEHHBIMU TEOPETUUECKUMU U
TEXHOJIOTHII B yCIIOBHAX 9KCHEPUMEHTAIBHBIMU METOIaMH IS Pa3paboTKH TEXHOIOTHIM
HEOIpEeIeICHHOCTEW ¥ PUCKOB  |3aIIUTHI HH(OPMALUK U MPOIECCOB NPOHECCHOHATHLHOM
WH(OpPMALMOHHBIX YIPO3; JEeSATEIILHOCTH.
CriocobeH ompenensiTh yrpo3bl
6e3omacHoCTH HHPOPMAIUU U
BO3MOYKHBIE ITyTH €€ 3alUTHI Ha
OCHOBE HAII3A CTPYKTYPH H [1K-3.1 YMmeeT npoBOANTE aHATIH3 CTPYKTYPHI U COJepKaHus
IK-3 MH(OPMALMOHHBIX MPOIECCOB M 0COOCHHOCTEN

coJiepkaHus MHPOPMAITHOHHBIX
MIPOLIECCOB U OCOOEHHOCTEH
(YHKIMOHAPOBAHUS
MH(OPMALMOHHOM CHCTEMBI

(hyHKIIMOHMPOBaHUS HH(POPMAIIMOHHBIX CHCTEM;;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Hucuumnnuna «MckyccTBenHbie HelpoHHble ceTd (I'myOokoe o0ydeHme)» OTHOCHTCS K
4acTH, (HOpMHUPYEeMOH yYacTHHUKaMH OOpa30BaTeNbHBIX OTHOIIEHUN Onoka 1 «JlucuuruimHb
(Momynu)» oOpa3oBaTeNbHON MPOTrpaMMBbl BBICIIIETO 00Pa30BAHMS.

B pamkax oOpa3oBarenbHOM HpoOrpaMMbl BbICHIETO OOpa30BaHUS OOYydaIOIIMECs TaKKe
OCBaWBAIOT  JIpyTMe JUCHUIUIMHBI W/WMIM  TPAKTHKH, CIIOCOOCTBYIOIIHE  JOCTHIKCHHIO




3alUIaHMPOBAHHBIX PE3YJIbTATOB OCBOCHUS JUCHMIUINHBI «VICKyCCTBEHHbIC HEHpPOHHBIC CETH
(I'myGokoe oOydeHue)».

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrowux 00CmMuiceHur
3ANIAHUPOBAHRHbLX PpE3)1bmamoe OC60E€HUA ducuunﬂqul
HpenmecrByromue Mocaenyromue
HaumenoBanue pea Yo Ayiomt
Mudp KOMIICTEHIHH JUCHHITHHBI/MOYJIH, JHCHHUIITHHBI/ MOAYJIH,
NMPaKTHKU* NPaKTHKH*
Hayuno-uccnenoBarenbckas
pabora (momydeHne
TIEPBUYHBIX HABHIKOB HAYYHO-
UCCIIeI0BaTeNbCKON paboThl);
CHiocoBeH opMyTHpoBaTS HayuHo-uccnemoBarenbckas
aboTa;
LIeJIH, 3aJ]Ja4 Hay4YHbBIX p ’
HCCIIEIOBAHUN B 00J1aCTH Tpennumniomnas npaxTika;
IIK-1 sa IfTLI nH(opMaIH Kpunrosnorus u nmpaxktuka
m6 PMAIUIH, mU(pPOBaHUSL;
BEIOMPATh METOJIBI U u. .
CpeJICTBa pellicHus 3a7ad CKyccmeeHHble HelpOHHbLE
cemu (Obyyenue ¢
nookpennienuem) **;
Artificial Neural Networks
(Reinforcement Learning)**;
Kpunronorus u nmpaxkTtrka
mU(pPOBaHUSL;
3anuieHHoe NporpaMMHOe
C o0ecreUeHue;
MOCOOEH MPUMEHSTh .
METOJIBI 1 TEXHOMOTHH Hckyccmeennvie nelipontbvie
cemu (Obyyenue ¢
3alIATH THPOPMALIAH IS e
CraTHCTUYECKHE METOJIBI aHAIN3a | nooKkpennenuem)*™;
pelIeHus 3a1a4 yIpaBIeHHS ) e
DOCKTAMI B 0B1ACTI JIaHHBIX; Artificial Neural Networks
IK-2 iH (OpMAIIHOHHBIX MaruHHOe 00yUYeHHE U aHAITU3 (Reinforcement Learning)**;
TeXHOJ‘IOII)“I/II\/'IL]; CHOBHSX OOJNBIINX TaHHBIX; HayuHo-uccnemoBarenbckas
Heor y . pabota (moydeHue
peneseHHoCTel u
HCKOB HH(OPMAIHOHHbIX TIEPBUYHBIX HABHIKOB HAYYHO-
P o3 WCCIIeIOBATENHLCKOM paboThI);
yrpos, Hayuno-uccnenoBarenbckas
pabora;
IIpenaunioMHas NpakTUKa;
HayuHno-uccnenoBarenbckas
pabota (moydeHue
CIOCOBCH ONDEICISTE TIEPBUYHBIX HABHIKOB HAYYHO-
0351 630 I'I[)a(;HHOCTI/I HCCIICIOBATEIBCKON pabOTHI);
I/IH(;OII)) MALIHH 1 BO3MOSKHBIE HayuHo-uccnemoBarenbckas
a0oTa;
IyTH €€ 3alllUThl HA OCHOBE p ’
AHAH3A CTDYKTYDEL 1 MammHHOe 00y4YeHUE U aHATTN3 [penaumuioMHast MPaKTHUKA;
IK-3 cone )I; ZHH}”IP OOJIBIIINX JAHHBIX; HurennekryanbHble
I/IH(I)OHMI;LH/IOHHBIX HH(bOpMaHHOHHBIC CHCTEMBI,
npoueccm]:n ocoBeRHOCTe HckyccmeeHnvie HelponHbie
cemu (Obyyenue ¢
(YHKIMOHUPOBAHUS (Oby sk
MHPOPMALMOHHON CHCTEMBI nooKkpenaenuen)™;
Artificial Neural Networks
(Reinforcement Learning)**;

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

** - 3JIeKTUBHBIC TUCIMIUIMHEI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmas Tpya0eMKOCTh TUCHUIUTHHBI «IckyccTBeHHBIC HelipoHHBIe ceTH (I mybokoe 00yueHHe)» COCTABISIET «S5» 3a4€THBIX SMHHII.
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. 117 117
Koumponw (sx3amen/3auem c oyenkou), ax.u. 27 27
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 180 180
3a4.e/l. 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 K. TIP
' TPEHJIbI HICKYCCTBEHHOTO MHTEIUICKTA. ’
Buonorunueckuil HEHPOH U €ro MaTeMaTu4ecKast
OCHOBHBIC MIOHATHS. Mozenb. Tumsl pyHkunit akTuBanuii. Hefipocern n
Tunosorus 3aga4y, 1.2 ’ y ’ P JIK, JIP
nX Kkinaccupukanusa. MaTeMaTHIecKue MOJIeIH
pelIaeMbIX METOaMU 9
Paznen 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
HEMPOCETEBOM JIOTHUECKOM Oasuce.
MHoOroc0iiHbIN NepcenTpoH.
AnroputM 006paTHOTO paclpoCTpaHEHHs OIIHMOKY 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
KoxoneHna
AJTOpUTM 00PaTHOTO PacCIpPOCTPAHEHUSI OIIHOKH U
DBOIIOIIMOHHBIE METOIBI .
Pasnen 4 - 4.1 ero moaugukai. MHOrocnoiHsie nepcentponsl. | JIK, JIP
Y Br10op onTHMambHBIX TAPAMETPOB CETH
Heiipocern Xondunma. HelipoceTeBbie METOIBI
pelIeHNs ONITUMHU3AIOHHO-KOMOMHATOPHBIX 3a/1ad.
5.1 . JIK, JIP
. Heiipocetn Xsmmunra. PaciosHaBanme o0pas3oB ¢
HelipoHHsle cetu ¢ o
Paznen 5 MIOMOUIbIO PACCTOSIHUIA.
00paTHBIMU CBSI3IMU —
JIByHanpaBJICHHBIC aCCOIIMATUBHBIC HEHPOCETH.
5.2 Heiipocetu ¢ 00paTHBIMU CBS3sIMH Ha Oa3e JIK, JIP
MepCcenTpoHa
6.1 I'myGokue HeHpOHHBIE CETH. JIK, JIP
Crienmanu3upoBaHHbIC " =
Pazpmen 6 | 6.2 CBépToYHbIC HEHPOHHBIE CETH. JIK, JIP
HeipoceTn
6.3 PekyppeHTHBIE CEeTH. JIK, JIP

* - 3anonHsgercs Toibko o OUHOM dopme obyuenust: JIK — aexyuu, JIP — nabopamopuvie pabomut, C3 —
nPpaKmuiecKue/CeMunapcrue 3aHsamusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. Mamepuanbno-mexuuieckoe obecneuere OUCYUNIUHBL

Crnenunanu3npoBaHHoOe
yueOHOe/1adopaTopHoe
o0opynoBanme, IO u
Tun aynuropuu OcHaleHue ayIMTOPUH
MAaTepHaJIbI J1JI51 0CBOEHUS
AMCUMILINHBI
(mpu HEOOXOAUMOCTH)
JlekunoHHas
KoMnbrorepHsii
KJ1acc
Jns
CaMOCTOSITEIIBHOU
paboThI




* - ayIUTOpHS AJIsl CAMOCTOSITENIbHOI padoThl 00yuaronuxcs ykaspiBaercs OBA3ATEJIDBHO!

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 [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. 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-O0MOMMoTeunas cucrema PYJIH — ObC PYJIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas Oubnuorexa onnan» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoHcynbTaHT cTyaeHTa» www.studentlibrary.ru
- OBC «Tpounxkuii MmocT»
2. ba3pl JaHHBIX U TOMCKOBBIE CUCTEMBI
- DJIEKTPOHHBIN (POH]T TPABOBOI M HOPMATUBHO-TEXHUYECKOUN IOKYMEHTAIIUH
http://docs.cntd.ru/
- mouckoBas cuctema fAnnekc https://www.yandex.ru/
- nouckoBas cucrema Google https://www.google.ru/
- pedepatuBHas 6a3a nanasix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 051 camocmosamenbHou pabomul 0OY4aAOWUXCsL NPU
0CB8OEHUU OUCYUNTUHBL/MOOYIA*:
1. Kypc nexuuit no qucuuminune «MckycctBenHble HelipoHHble ceTH (Imybokoe
oOyueHwue)».

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

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

OneHouHble MaTepuasibl U OaUIbHO-PEUTHMHIOBas cHCTeMa™ OICHUBAHHUS YpPOBHS
c(OpPMUPOBAHHOCTH KOMIMETCHIIMN (YaCTH KOMIIETCHIIUI) MO0 WUTOraM OCBOEHUS UCIIUTUIHMHBI



«WckyccTBennpie HeiipoHHble cetu ([myOokoe oOyuenue)» mpencrabieHsl B [IpunokeHnn k
Hacrosmei Paboueil mporpamMmme qUCHUTUIMHEI.

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



PA3BPABOTYMUK:

CanteikoBa Onbra

HoueHt AnekcanapoBHa
Jonoxcnocmo, BYIT Tloonuce Damunus 1. 0.
PYKOBOJUTEJIb BYII:
Paszymusiii FOpuit
3aBenyromuii kadeapoit HukonaeBuu
Jonoscnocmo BYIT Tloonuce Damunus U.0.
PYKOBOJMTEJD OII BO:
Bap(bOJ'IOMCCB AJICKC&HI[p
I[OI_IGHT AjexceeBuu
Honxcnocmo, BYTT Ioonuce Damunus U.0.



