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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

JucrunmmHa «Artificial Neural Networks (Deep Learning)» BXOAUT B HporpamMmy
MarucTpaTypsl «AHanu3 OONBIIMX JAHHBIX W TEXHOJOTHH 3alIUThl WH(OpPMAUU» IO
HarnpasieHuto 02.04.02 «dynnaMmeHTanbHas HHGOPMATUKA U WH(OOPMAIMOHHBIC TEXHOJIOTHNY U
usydaercs Bo 2 cemectpe 1 kypca. Juciuminny peanusyer JlemapraMeHT MEXaHUKH U NIPOLIECCOB
ynpasieHus. JlucuumiuHa cocTouT u3 6 pa3zfenoB U 15 TeM U HampaBiieHa HA U3YYEHHE METOJI0B
MOCTPOCHUSI CUCTEM AaBTOMATHYECKOTO YMPABICHHS HAa OCHOBE MCKYCCTBEHHBIX HEHPOHHBIX
CeTeil, OCBOCHHE METO/I0OB PEIlICHUsI OCHOBHBIX 3a/1a4 YNPaBJICHUS C UCIIOIb30BAaHHUEM HEHMPOHHBIX
ceTel.

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

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHbI

Ocoenne mucuumutnabl «Artificial Neural Networks (Deep Learning)» HampasieHo Ha
bopMmupoBaHue y 00YYAOIIUXCS CIISIYIOMINX KOMIIETCHIMH (4aCcTH KOMITCTCHIINH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00V4arOWuxcs npu 0c60eHuu
OUCYUNTUHDBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

HNHaukaTopbl 10CTHKEHHS] KOMIIEeTeHIIUT
Hugp Komnerenuus A PEI A N
(B paMKax JaHHOH THCUUTUIMHEI)
[IK-1.1 3Haet MeTOABI U CPEACTBA PELICHUS 33124 HAYYHBIX
MCCIIEe0OBaHNH B 00J1aCTH 3alIUThl HH)OPMALIIH;
Cmocoben popmymnupoBats nenu, ([1K-1.2 YMeer popmymmupoBats 1ens U 3aa91 HAYIHBIX
3a7a4y HayYHBIX UCCIICAOBAHUI B |HCCIEIOBAaHUN B IPO(ECCHOHANBHON 001aCcTH, TOTOBUTH K
IIK-1 obnacTy 3auMThl HHGOPMAIMHK, |IyONHMKAIMK pe3ysbTaThl HAyYHBIX UCCIIE0BaHUI U POPMUPOBATH
BBIOMPATh METO/IBI U CPEJCTBA  |IOKYMEHTHI [UIsl I10/1a4H 3asBKH Ha H300peTeHHe;
peuieHus 3ana4y I1K-1.3 Bnaneet npuemamu 111 GOpMYIUPOBKH IENTH U 3a7a4
HaYYHBIX HCCIIEIOBaHUH, yMeeT BRIOMpPATh METOBI M CPECTBA
peuieHust 3a71a4 npogecCHOHaIbHON JIeSITeNbHOCTH;
I1K-2.1 3HaeT coBpeMEHHbIE TEOPETUIECKUE I
9KCIEPUMEHTAIBHBIE METO/IBI, TPUMEHIEMbIE I pa3paboTKH
Cnoco6eH NpUMEHATh METO/BI 1 .
TEXHOJIOTHH 3aINTHl HHPOPMAIUH U TPOLIECCOB
TEXHOJIOTUH 3aIINTHI .
npodeccHoHANBHOH NeTeNIbHOCTH;
uH(pOpMAaLUK IS peLIeHus 3a1ad
[IK-2.2 Ymeer ompenensats 3¢ HEeKTUBHOCTH MPUMEHSIEMBIX
YIpaBJIeHUS TPOEKTAMH B o
[K-2 METOJIOB ISl pa3pabOTKH TEXHOJIOTHH 3aIUTHl HH(pOpManuy 1
001acté HHYOPMAITHOHHBIX .
. MPOLIECCOB MPO(ECCHOHANBEHON JIESITeNbHOCTH;
TEXHOJIOTHH B YCIIOBHAX
. I1K-2.3 BnaneeT coBpeMEHHBIMH TEOPETHUECKUMH U
HEOIpeIeICHHOCTEN 1 PHCKOB .
9KCHEPUMEHTAIBHBIMU METOIaMH [T Pa3pabOTKH TEXHOIOTHIH
nH(OPMAIMOHHBIX YIPO3 o
3alMThl HHOPMAIMU M IPOLIECCOB MPO(ECCHOHAIBLHON
JICSITETIBHOCTH;
Criocoben ompenensats yrpo3sl  [I1K-3.1 YMeeT npoBoaANTh aHAIN3 CTPYKTYPBI U COTEPIKaHUSI
Oe3omacHOCTH HHQOpPMAMKM U |MHPOPMAITMOHHBIX MIPOIECCOB U OCOOEHHOCTEH
BO3MOYKHBIE ITyTH €€ 3alIUTHl Ha |(YHKIHOHUPOBAHM HH(POPMALIMOHHBIX CHCTEM;
[K-3 ocHoBe aHanu3a cTpykrypsl 1 |[1K-3.2 YMmeer popMyamupoBaTs pekoMeHIaluH 1o
coJiepkaHusl MH(POPMAIIMOHHBIX |COBEPILIEHCTBOBAHNIO HH(POPMAIIMOHHBIX CHCTEM U TEXHOJIOTHH
MIPOLIECCOB U OCOOEHHOCTEH 3aIIUTHI UX OE301IACHOCTH OT yTIpo3;
(YHKIIMOHHPOBaHUS I1K-3.3 Bnangeer MeToagamu penieHus npodeccHoHaNBHBIX 3a/1a4 B
MH(OPMALMOHHOM CHCTEMBI obusiacTu 3anMThl HHGOPMALMK 1 HHPOPMAMOHHBIX CUCTEM;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

JucuuImHa

«Artificial Neural

Networks (Deep Learning)» oTHOCHTCS K 4YacTH,

dhopmMupyeMoli ydaCTHUKaMH 00pa3oBaTeNbHBIX OTHOIICHH Oyioka 1 «Jlucuurumabl (MOIYITN )»
00pa30BaTeNbHON MPOTrPaMMEBI BBICIIIETO 00Opa30BaHMUS.




B pamkax oOpa3oBareibHOM HpOrpaMMbl BbICHIETO OOpa30BaHUS OOYydaIOIIMECs TaKKe
OCBaMBAIOT  JIpyTME€ JUCHUIUIMHBI W/WMIM  HPAKTHKH, CIOCOOCTBYIOIIHE  JOCTHIKECHHIO
3alUIaHMPOBAaHHBIX pe3ynbTaToB ocBoeHus nucuuiuimHbl «Artificial Neural Networks (Deep
Learning)».

Tabnuya 3.1. xomnonenmos OIl BO,

Ilepeuens CHOCOOCMBYIOWUX  OOCMUNCEHUIO

3ANIAHUPOBARHbLX pe3)1bmamoe OC60€HUA ()ucuunﬂuﬂbl

[pexmecTByommue IMocaenyromue
g Haumenosanne uncﬁnl:mnﬂblyMOI; JIH ﬂncunnnnllli)lr,l/ﬁloz[ JIH
p KOMIIETEHIIUH * i, % Yy,
NMPaKTHKH NMPAKTHKH
HayuHo-uccnenoBarenbckas
paborta (nmony4yeHue
MIEPBUYHBIX HABBIKOB HAyYHO-
HCCIIeIOBATEIHCKON paboTHI);
HaygHo-uccnemoBarenbckas
aboTa;
CrocobeH GpopMynupoBaTh P ’
[penoumuioMHas MpaKTHKa;
TENTH, 3a/1a91 HaYIHBIX
. Kpurnromorus u npakTruka
HCCIICIOBaHUN B 00NIacTH
IK-1 MIU(pPOBAHUSE;
3aUThl HHPOPMAIIHH,
Pa3zpaboTtka u 6€30mMacHOCTh
BBIOMPATh METOJIBI U N
BEO-TIPHIIOKEHHIA;

CPEICTBAa PEIICHUS 3a/1a4 .
Hckyccmeennvie HetiponHble
cemu (O6yuenue ¢
nookpenienuem) **;
Artificial Neural Networks
(Reinforcement Learning)**;
Kpurnromorus u npakTuka
Qg poBaHus;

Pa3paboTtka n 6e3omacHOCTH
BEO-TIPIITOKCHHIA;
ClH0COGEH MpHMEHSITH 3amuIeHHoe IporpaMMHOe
obecIieueHue;
METO/Ibl i TEXHOJIOT MU .
Hckyccmeennvie HeliponHble
3anUThl HHOOPMAIIMHU JIJIS
Craructudeckrie MeTobl ananu3a | cemu (Obyyenue ¢
peleHus 3a1a4 YIIPaBICHHUS s
DOEKTAMH B OB1aCTH JIAHHBIX; nookpennenuem)**;
IK-2 p MainaHOe 00yUeHHE U aHATN3 Artificial Neural Networks
HHPOPMAMOHHBIX . NN
. 0ONBIINX TaHHBIX; (Reinforcement Learning)**;
TEXHOJIOTHH B yCIOBHSIX
. HayuHo-uccnemoBarenbckas
HEOIIPeIeIIEHHOCTEeH 1
paboTa (moydeHue
PHUCKOB HH(POPMAIIMOHHBIX
D03 MIEPBUYIHBIX HABBIKOB HAyYHO-
yrp HCCIIeIOBATEIHCKON paboTHI);
HayuHno-uccnenoBarenbckas
pabora;
IIpenaunioMHas mpakTHKa;
HayuHno-uccnenoBarensckas
aboTa (ToydeHme
CriocobeH onpenensiTh p (nomy
MEPBUYHBIX HABBIKOB HAyYHO-
yrpo3sl 0€30MacHOCTH o
HCCIIeIOBATEIBCKON pabOTHI);
HHPOPMALIUU ¥ BO3MOXKHBIC
HayuHo-uccnemoBarenbckas
ITyTH €€ 3allluThl HA OCHOBE
MammHHOe 00y4YeHUE U aHATTN3 paborta;
aHalM3a CTPYKTYPHI U
TIK-3 OOJIBIINX JAHHBIX, IIpepurioMHas nNpaKkTHKa;

coJiep KaHus
HHPOPMAMOHHBIX

MIPOIIECCOB U 0COOEHHOCTEN
(YyHKITMOHUPOBAHUS

MHPOPMAIMOHHON CUCTEMBI

PazpaboTka u 6e30macHOCTb
BeO-TIPHIIOKEHHI;
HurennekryanbHbie
nH(pOpPMaIMOHHBIE CUCTEMBI;
HckyccmeeHnvle HelpoHHble
cemu (Obyuenue ¢




IIpenmecTBylomme ITocnenxyrommue
HaumenoBanme pen yrom Ayromt
HIngp JHCHUITHHBI/MOYJIH, JUCHUNITHHBI/MOLYJIH,
KoMueTeHmH NpaKTHKA* NpaKTHKH*
nookpenienuem) **;

Artificial Neural Networks
(Reinforcement Learning)**;

* - 3amoJIHsAETCS B COOTBETCTBUM ¢ MaTpuueii komnerenuid u CYII OI1 BO
** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

O6mas Tpynoemkocts auctumiuabl «Artificial Neural Networks (Deep Learning)» coctaBisieT «5» 3a4€THBIX €MHHII.
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 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

Ocnoenas numepamypa:
1.
2.
Jononnumenvnasn numepamypa:
1.
2.
Pecypcuol ungpopmayuonno-menexommynuxkayuourot cemu « Mnmepremy:
1. O9bC PYIH u croponnue DbC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT TOCTYII
Ha OCHOBAHMH 3aKJIFOYEHHBIX I0TOBOPOB
- DnekTpoHHo-0mbmmoTeunas cucrema PYJIH — 9bC PY JIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YnuBepcuteTckas 6ubianorexa onnain» http://www.biblioclub.ru
- OBC HOpaiit http://www.biblio-online.ru
- OBbC «KoHcynbpTaHT cTynenTay www.studentlibrary.ru
- OBC «Tpounkuit MmocT»
2. ba3bl TaHHBIX U TIOUCKOBBIE CHCTEMBI
- JJIEKTPOHHBIN (POH]] TPABOBOM U HOPMATUBHO-TEXHUYECKOM TOKYMEHTALUU
http://docs.cntd.ru/
- mouckoBas cucreMa Suaexc https://www.yandex.ru/
- mouckoBas cuctema Google https://www.google.ru/
- pedeparuBHas 6a3a nanueix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yyebno-memoouueckue mamepuansvt 011 camocmosmenbHol pabomsl 00y4arOuuxcs npu
0CBOCHUU OUCYUNTUHBL/MOOYAAE:
1. Kypc nexuuii mo nucrmrmunae «Artificial Neural Networks (Deep Learning)».

* - Bce yueOHO-METOIMYECKUE MATePUAIIbl I CAMOCTOSITEIFHON pabOThl 00yUYaIOIIUXCS
pa3MeIIarTcs B COOTBETCTBUHU C ACHCTBYIONIUM MOPsAKOM Ha cTpanuile aucuuruinabl B TYUC!




8. OIEHOYHBIE MATEPHUAJIBI N BAJUIBHO-PEUTUHTOBASI CHUCTEMA
OLEHUBAHMSI YPOBHSI C®OPMHPOBAHHOCTH KOMIETEHIUI TIO
TACIHATIIAHE

OneHouHble MaTepuasibl U OaUIbHO-PEUTHMHIOBas cHCTeMa™ OICHUBaHUS YpPOBHS
c(OPMHUPOBAHHOCTH KOMIETCHIMN (YaCTH KOMIICTCHIIMI) M0 WUTOraM OCBOCHUS JUCIIUTUTMHBI
«Artificial Neural Networks (Deep Learning)» mpencraBiacHbl B IIpHIoKEHHH K HACTOSIIEH
Paboueit nporpamMMe TUCHUILTAHEI.

* - OM u BPC dopmMupyroTcsi Ha OCHOBaHUHU TPeOOBaHUN COOTBETCTBYIOIIETO
JIOKaJIbHOTO HOpMaTuBHOro akra PY J1H.
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