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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

JuctmnmmHa «Artificial Neural Networks (Deep Learning)» BXoauT B MNporpaMmy
MarucTparypsl «bamiucTuueckoe MpPOEKTUPOBAHUE KOCMUYECKUX KOMIUIEKCOB U CHUCTEM» IIO
Harnpasienuto 01.04.02 «IIpuknagHas MatremMaTruka 1 HHGOPMATHKA» W U3y4aeTcsl BO 2 ceMecTpe
1 xypca. JucumruiuHy peanusyer JlemapTaMeHT MEXaHHUKA M TMPOIECCOB YIPaBICHUS.
JlucumiimHa coCTOUT U3 6 pa3fenoB U 15 TeM u HalpaBiieHa Ha W3Y4YEHHE METOJIOB MOCTPOCHUS
CHUCTEM aBTOMATUYECKOTO YMNPABJICHHUS HA OCHOBE MCKYCCTBEHHBIX HEHMPOHHBIX CETEH, OCBOCHHE
METOJIOB pelIeHHs] OCHOBHBIX 33/1a4 YIIPABJICHUS C UCIIOJIb30BAaHUEM HEHMPOHHBIX CETEHl.

[lenpto OCBOCHMSI AMCIMIUIUHBI SBJISETCS OOYYEHHE CTYACHTOB METOJAaM MOCTPOCHHUS
HCKYCCTBEHHBIX HEUPOHHBIX CETEH.

2. TPEBOBAHMA K PE3YJIBbTATAM OCBOEHUMA JUCIHUITJIMHDbI

Ocoenne mucnuminnabl «Artificial Neural Networks (Deep Learning)» nampasieno Ha
(bopMupoBaHue y 00yYarOIIUXCS CAEIYIONIMX KOMIIETEHIIUM (4aCTH KOMIIETEHIINIA ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0c80eHuu
OUCYUNTIUHBL (Pe3VIbmambvl 0C80eHUS OUCYUNTIUHDL)

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

Iudp Komnerenuus N
(B paMKax JaHHOMW NHUCUMUIUIMHBI)

ITK-1.1 Obnanaer GpyHIaMEHTAIbHBIMHU 3HAHUSAMH, TIOJTyYSHHBIMH
B 00J1aCTH MaTEeMaTHYECKUX U (WIH) €CTECTBEHHBIX HayK,
MPOrpaMMUPOBAHUS U HHPOPMAIIHOHHBIX TEXHOJIOTHIA;

[TK-1.2 YMmeer HaxomuTh, GOPMYIUPOBATh U peIlIaTh CTaHIAPTHbIE
337241 B COOCTBEHHOH Hay4HO-MCCIIEA0BATEIBCKOMN NEITEIFHOCTH
B 00J1aCTH NPUKIIATHOW MaTeMaTHKH U HHPOPMATHKH,
BBIYHCIINTEIHHON TEXHUKH M COBPEMEHHBIX TEXHOJIOTHH
MPOTPaMMHUPOBAHUS;

[IK-1.3 UmeeT npakTU4ECKUI ONBIT HAYYHO-HCCIIEI0BATENbCKOM
JIeITEIbHOCTH B 00JIaCTH NPHUKJIAHON MaTeMaTHKU 1
MHPOPMATHKH, BEIUNCIUTENIEHON TEXHUKH U COBPEMEHHBIX
TEXHOJIOTHH MPOTpaMMHUPOBAHHS;

Crioco0eH GpopMynupoBaTh eI,
3a/1aud Hay4YHBIX MCCIICAOBAHUIA B
obnacTu npUKIaaHON
MaTeMaTHKH 1 HHPOPMATHKH,

TIK-1 BBIYHCIIUTCIEHON TEXHUKH B
COBPEMCHHBIX TEXHOJIOTHI
MIPOTPaMMHPOBAHHUSI, BEIOUPATH
METOJIBI ¥ CPEIICTBA PEUICHHUS
3a7a4

Crioco0OeH NpUMEeHATh I1K-2.1 3HaeT coBpeMEHHbIE TEOPETUIECKUE U
COBpPEMEHHBIE TEOPETHUECKUE U |IKCIEPUMEHTAIBHBIE METO/IBI Pa3padOTKN MaTEMaTHIECKUX
SKCHEPUMEHTAIBHBIE METOIBI | MOJIeNel, NHHOBAIlMOHHBIE HHCTPYMEHTAJIBHBIE CPEACTBA
pa3paboTKN MaTEeMAaTUYECKUX  |MPOEKTUPOBAHUS U 3JIEMEHTHI apXUTEKTYPHBIX PEIIeHUi
MoJIeTIel HCCIlelyeMbIX 00bEKTOB |MH(POPMAIIMOHHBIX CHCTEM;
[K-2 U mporeccoB, oTHocsmuxces k- |[IK-2.2 YMeer pa3pabaTeiBaTh U peai30BEIBATE AITOPHTMEI
npodeccHoHAIBLHOM MaTeMaTHYECKUX Mojiesied Ha 06a3e sI3BIKOB U NTAaKeTOB MPUKIAIHBIX
JIEITEIIFHOCTH 110 HAalPaBJICHUIO |IPOrpaMM MOJICJIIUPOBAHHUS;
MTOJITOTOBKH M y4acTBoBaTh B X |[1K-2.3 ViMeeT nmpakTHdecKuii OMBIT pa3pabOTKH BapHAHTOB
peannzaiyy B BUIC peanuzanyy MHYOPMAILIOHHBIX CUCTEM C MCIIOJIb30BAHUEM
IIPOTPaMMHBIX IPOIYKTOB WHHOBAIIMOHHBIX HHCTPYMEHTAIBHBIX CPE/ICTB;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Nucumrumna  «Artificial Neural Networks (Deep Learning)» OTHOCHTCS K YacTH,
dbopMupyeMoil yuacTHUKaMu 00pa3oBaTelbHBIX OTHOIIEHHH Onoka 1 «/lucuumimmuel (MOIynn)»
00pa3oBaTeNbHON MPOTrPaMMBbI BBICIIIETO 00pa30BaHUS.

B pamkax o00pa30BaTeIbHOW HpPOTpaMMbl BBICHIETO OOpa30BaHUS OOYYAIOIIMECs TaKKe
OCBaWBAaIOT JIPyrWe JAWCHUIUIMHBI ~ W/WIA  TPAKTHKH, CIIOCOOCTBYIOIIHUE  JIOCTHXKCHHUIO
3aIUIaHUPOBaHHBIX pe3yibTaToB ocBoeHus maucuuiuinibl «Artificial Neural Networks (Deep
Learning)».




Tabauya 3.1.

llepeuenv komnonenmoe OII BO,

3ANIAHUPOBAHRHbLX PE3)1bmamoe OC60E€HUA 01/[01/;1/[}’1]1qu1

CROCOOCMBYIOWUX  OOCMUNCEHUIO

IpenmecrByrommue Mocaenyromue
HaumeHnoBanue
u HCHHITHHBI/MOYIH HCHHUIITHHBI/MOYJIH
bp KOMIIETeHIIHH et *ﬂy i et *Hy ’
NPAKTUKH NPAKTHKHU
CoBpeMeHHbBIE METOIBI
MEXaHUKHA KOCMHYECKOTO
noJjera;
Hckyccmeennvle HelipoHtble
cemu (O6yuenue ¢
Cnoco6eH GpopMyIrpoBaTh CoBpEMEHHBIC METO/IBI MEXaHUKU s
nookpenienuem) **;
EITH, 3a]Ia91 HaYYIHBIX KOCMHYECKOTO TI0JIETa; Artificial Neural Networks
uccie0BaHui B 00J1acTi Machine Learning and Big Data (Reinforcement Learning)**:
MPUKIIATHOW MAaTEeMAaTHKH U Mining**; Dvnamics and Control ng ’
nHpopmaruky, Mawunnoe odyuenue u ananus y .
IK-1 . s Space Systems;
BBIYHCIIATEIBHOM TEXHUKHU U OonbUUX OaHHBIX ¥, TeommopMaLIONHbIe
COBPEMEHHBIX TEXHOJIOTHI CoBpeMeHHbIE METO/IbI CHCTeMHI;I H;H MCHEHIE:
MPOrpaMMHUPOBAHUS, JIMCTAHIMOHHOTO 30HANPOBAHUS Paspaborka i 6ep30na<:Hocn’,
BBIOMPATh METOMBI U 3emuy; P .
Cpe/ICTBA PEIICHHS 33/1a4 Be0-npuOKeHHi,
P p Hayuno-uccnenoBarensckas
pabora;
TexHoJOrn4YecKas MpaKkTUKa;
IIpenaunioMHas NpakTUKa;
CriocoOeH MPUMEHSATh Hckyccmeennvle HelipoHHble
COBPEMEHHBIE cemu (O6yuenue ¢
TEOpPETHICCKHE U nookpennenuem) **;
IKCIEPUMEHTAIIbHbIC Artificial Neural Networks
METOIbl Pa3paboTKH . . . Reinforcement Learning)**;
/bl pasp . Machine Learning and Big Data ( . 9)
MaTeMaTHYECKUX MOJICIICi Mining**: Dynamics and Control of
HACCIENYEMBIX OOBEKTOB U ' Space Systems;
[K-2 o Mawunnoe obyuenue u ananus P Y

TIPOIIECCOB, OTHOCSIIUXCA K
poeCCHOHATBHOMI
ACATCIBbHOCTH I10
HaMpaBJICHUIO TOATOTOBKU U
Y4acCTBOBATh B UX
peann3anuu B BUIE
NIPOTPaMMHBIX IPOLYKTOB

Oonbuux 0anHoblx **;

I'eonrdopmaronHbIe
CHUCTEMBI U MX IPUMEHEHHUE;
HayuHno-uccnenoBarenbckas
pabora;

TexHosornueckas MpakTUkKa;
IIpenaunioMHas mpakTHKa;

* - 3aMONHSAETCS B COOTBETCTBUH ¢ MaTpuieii kommnerenuii u CYII OI1 BO

** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

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

OchosHas tumepamypa:
1.
2.
HononnumenvHas aumepamypa:
1.
2.
Pecypcwr ungopmayuonno-menexommyHuKayuoHrHou cemu « Mnmeprnemy:
1. O9bC PYIH u croponnue DbC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT TOCTYII
HAa OCHOBaHMUH 3aKJIIOYEHHBIX JOTOBOPOB
- DnekTpoHHo-ombnuoTeunas cucrema PYJIH — 9bC PY JIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcuteTckas Oubanoreka onnaiii» http://www.biblioclub.ru
- OBC HOpaiit http://www.biblio-online.ru
- OBbC «KoHcynbpTaHT cTynenTay www.studentlibrary.ru
- OBC «Tpounkuit MmocT»
2. ba3bl JaHHBIX U TTOMCKOBBIE CHCTEMBI
- DIIEKTPOHHBIN (HOH/I TPABOBOIM M HOPMATUBHO-TEXHUYECKOW JJOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cucteMa Suaekc 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.



PA3BPABOTYMUK:

) o
///:/,, CantbikoBa Omnbra

HoueHt AnekcanapoBHa
Jonoxcnocmo, BYIT Tloonuce Damunus 1. 0.
PYKOBOJUTEJIb BYII: /
/
(_' Paszymusiii FOpuit
Hupextop AMITY / HukonaeBuu
Jonoscnocmo BYIT Tloonuce Damunus U.0.
PYKOBOJIMUTEJIb OII BO: /‘
Y/

Pasymusii FOpuit
ITpodeccop Hukonaesnu

Honxcnocmo, BYTT Ioonuce Damunus U.0.
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