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1. HEJIb OCBOEHUA AU CHUITJINHBI

Juctunimuaa  «Artificial Neural Networks (Deep Learning)» BXoauT B mporpamMmy
MarucTpatypbl «VCKyCCTBEHHBIH MHTEJUIEKT, MALIMHHOE OOy4eHHEe U KOCMHUYECKHE HAyKH» I10
HanpasieHuo 27.04.04 «YnpaBieHne B TEXHUYECKHMX CUCTEMax» W U3ydaercs B 3 cemecTpe 2
Kypca. Jucuunnuny peanusyer Kadenpa mexaHuKM M IpoleccoB ympasieHHs. JUCIUIUIMHA
cocTouT U3 6 pa3ngenoB W 15 TeM M HampaBieHa HAa WM3YYEHHE METOAOB MOCTPOCHHUSI CHUCTEM
ABTOMATHUYECKOTO YNPABJICHUS Ha OCHOBE UCKYCCTBEHHBIX HEMPOHHBIX CETEH, OCBOEHUE METOJ0B
pEelIeHNs OCHOBHBIX 3a/1a4 YIPABIICHUS C UCIOIb30BaHIUEM HEUPOHHBIX CETeil.

HCHBIO OCBOCHHUA AUCLHHUIIIMHBI ABJISICTCA O6y‘I€HI/I€ CTYACHTOB MCTOJaM TIOCTPOCHUA
HMCKYCCTBEHHBIX HEHPOHHBIX CETE.

2. TPEBOBAHMA K PE3YJIBTATAM OCBOEHHUA JTUCIIUAIIJIMHbI

OcBoenne mucnmmumHbl «Artificial Neural Networks (Deep Learning) / MckyccTBeHHbIS
Heliponnsie cetu (I'myOokoe oOyueHHe)» HampaBlieHO Ha (GOopMHpOBaHUE y OOYYAIOIIUXCS
CIIEIYIONMUX KOMITETEHIINN (JYacTH KOMIIETEHITUH )

Tabnuya 2.1. Ilepeuenv xomnemenyuil, Gopmupyemvix y o00yHaOwuxcs npu 0C80eHUU
QUCYUNIUHBL (PE3VTbMAaMmbl 0C80EHU OUCYUNTUHDL)

I/IH}.II(]KZITO])L] JAOCTHIKCHHUS KOMIICTCHIIMU

HIudp Komnerenuus N
(B paMKax JaHHOU NUCITUTUIMHEI)

TTIK-1.1 3HaeT MeTOMIBI M CPENICTBA PEIISHUS 3aad HAyYHBIX
HCCIIeIOBaHUN B OOJIACTH CHCTEM HCKYCCTBEHHOTO MHTEJUICKTA U
POOOTOTEXHUIECKUX CHCTEM;;

ITIK-1.2 YMmeeT popMymupoBaTh eb U 3aJ]a9d HAyIHBIX
uccie0BaHui B NpodeccroHanbHOM 001aCTH;;

[1K-1.3 Bnageer npremamu aist GOpMYJIMPOBKH LIETH U 3324
Hay4YHBIX UCCIICOBAHUH, yMEeT BBIOMPATh METO/IBI M CPEACTBA
peeHus 3a1a4 npoQecCHOHaIbHON IESITEIbHOCTH;

CriocobeH GhopMyTHpOBaTh LIETIH,
3a7]a4y HAyYHBIX UCCIICAOBAHNUI B
00J1aCTH yIIpaBIICHUS
IK-1 a9POKOCMUYECKUMU CUCTEMAMU,
BBIOMPATh METOABI U CPEICTBA
pereHust MpoQecCHoHaNbHBIX
3a1a4

IIK-2.1 3HaeT coBpeMEeHHbIE TEOPETHUECKHUE U
9KCIEPUMEHTAIILHBIC METO/IbI, IPUMEHSIEMbIE 1JIsl pa3paboTKu
MaTeMaTHYECKUX MOJIeJIel cCiIeayeMbIX 0OBEKTOB U IPOLIECCOB
npodeCcCHOHANBHON IS TeIbHOCTH;;

TIK-2.2 YMmeer onpenensaTs 3P PeKTUBHOCTh MPUMEHIEMBIX
METOOB /IS pa3padOTKN MaTeMaTHIECKIX MOJEIIEH NCCIIeAyEeMBIX
00BEKTOB U MPOIIECCOB;;

TT1K-2.3 Brnageet COBpeMEHHBIMH TEOPETUICCKUMH 1
IKCICPUMCHTAIBHBIMHA METOAAMU JIJIsI Pa3pabdoTKU
MaTeMaTHYECKHX MoJieliell 0ObEKTOB M IIPOLIECCOB
npodeccroHaILHOMN NesITeIbHOCTH 110 HalPaBJICHHUIO IT0JINOTOBKHY;

CriocoOeH pUMEHSTh
COBpEMEHHBIC TEOPETUUECKHIE U
IKCIEPUMEHTAIBHBIE METO/IbI
pa3paboTKu MaTeMaTHIECKUX
MoJIeJiell HCCIIelyeMbIX 00bEKTOB
1 TIPOIIECCOB B 00JIACTH
YIpaBICHUS a9POKOCMUYECKUMHU
cucTeMamMu

I1K-2

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Hucuunnuna «Artificial Neural Networks (Deep Learning) / MckyccTBeHHBIE HEWPOHHBIE
cetu (I'myOGokoe 0Oy4yeHune)» OTHOCHUTCS K YacTH, (POPMUPYEMOH yJaCTHUKAMHU 00pa30BaTEIbHBIX
otHomeHUHA Onoka 1 «/luctummuael (Moaysn)» 00pa30BaTENbHOM MPOrPaMMBI  BBICIIETO
oOpa3oBaHws.

B pamkax o0pa3oBaTeNbHOW MPOTrpaMMbI BBICIIETO 0Opa30BaHUS OOyYaronIvMecss TakkKe
OCBaMBAIOT JIpyI'He€ JWCUUIUIMHBI ~W/WIM  TPAKTUKH, CIIOCOOCTBYIOIIME  JIOCTHKECHUIO
3aIlUTAaHUPOBAHHBIX PE3yJbTaTOB OCBOeHMs AuciuiuinHbl «Artificial Neural Networks (Deep
Learning) / UckyccTBenHble HeliponHble ceTtu (Imybokoe oOyueHue)».




Tabnuya 3.1.

llepeuenv komnonenmos OIl BO,

3ANl1AHUPOBAHHRBLX pe3)1bmamoe OC60€HUA OMCT/!I/U’UZMHbl

CnocooCmeyrouwux — 00CMUNCEHUIO

IIpenmecrByromue Hocaenywomue
Mudg Hanvenosanue IIMCIP;Hl:IJIMHLI?]MOIlIII JIN uncunnnnl}ll)lil/ﬁlon JIN
P KOMITETEH I 0 ynm, " yoiu,
NMPAKTHKHA NMPAKTHKHA
CnocobeH GpopMyIupoBaTh
(opmy:p Research work / HayuHo-
LEJIH, 33/1a491 HAyYHBIX
. uccie0BaTesbeKas pabora
uccie0BaHui B o0nactu
(mosy4eHue NepBUYHBIX HABBIKOB .
YIIPaBIICHUS N Undergraduate practice /
HAyYHO-HCCIIEJOBATENBCKOM
IK-1 a3POKOCMUYECKUMH paboTh): IIpenauruioMHas mpakTHKa;
cucTeMamu, BEIOUpaTh . ’
’ P Introduction to Natural Language
METOJBI ¥ CPEJCTBA .
Processing;
pereHns
npodeccHOHaATBHBIX 33124
Crioco6eH IpuUMEeHSTh
COBpPEMEHHBIE Mathematics for Spatial Sciences;
TEOpPETUYECKUE U Operations Research and
SKCHEPUMEHTANbHBIE Optimization Techniques;
METO/IbI pa3paboTKu Research work / Hay4Hno- Undergraduate practice /
[K-2 MaTeMaTHYECKUX MoJelel uccieoBaTeIbekas pabora [MpexauriomMHas MpakTHKa;

UCCIIelyeMbIX OOBEKTOB U
MPOIIECCOB B 00JIACTH
yIpaBICHUS
29POKOCMUYECKIMHU
cUCTeMaMH

(TorydeHme epBUYHBIX HABBIKOB
Hay4YHO-HCCIIEI0BATEIHCKOM
paboThI);

* - 3aTIOJTHAETCS B COOTBETCTBUHM ¢ MaTpulieit komnetenmuii 1 CYIT OIT BO

** _ 3JIeKTUBHBIC JUCIMILTAHBI /TIPAKTUKH




4. OFBEM JJUCIHUIIJIMHBI U BUAbI YYEBHOMN PABOTHI

Oo6mas TpynoemkocTs aucuuruiiabl «Artificial Neural Networks (Deep Learning)» coctaBisieT «3» 3a4eTHbBIE €IUHUIIBI.
Tabauya 4.1. Buowvl yuebHot pabomvi no nepuooam 0cC80eHUs 00pa308amenbHOU NPOcPAMMbL 8blCUlec0 00pa3z08anusi OJisi OYHOU (Hopmbl
00yueHus.

Bupa yueOHoii padoThI BCEI'O, ak.u. CeMec:.;r P(-bD)
Koumaxmmnas paboma, ax.u. 34 34
Jlekuuu (JIK) 17 17
Jlaboparopusie pabotsl (JIP) 17 17
[TpakTnueckue/cemunapckue 3ansrus (C3) 0 0
Camocmosmenvras paboma oby4arwuxcs, aK.u. 47 47
Koumponw (sx3amen/3auem c oyenkoil), ax.u. 27 27
Oo0masi TpyA0eMKOCTh ¥ CHMIIJIMHbBI aK.v. 108 108
3a4.e/l. 3 3




5. COAEP)KAHUE JUCIUIIJINHDBI

Tabauya 5. 1. Codepoicanue oucyuniunvl (M0OOYIs1) no 8UOAM Y4eOHOU padbomul

Bun
Homep | HaumeHoBaHue pa3aea .
Copep:xaHue pa3aesa (TeMbl) yueOHo
pa3nesa JHCIMIIMHBI .
padoThI
11 OmnpeneneHus, ICTOPHUS pa3BUTHS U TIIaBHEIC TIK. TIP
) TPEH/BI ICKYCCTBEHHOTO MHTEIUICKTA. ’
buonornueckuii HEHPOH U €ro MaTeMaTUYECKast
OCHOBHBIC TIOHATHS. Mozens. Turbl pyHKIMMA akTuBanmid. HefipoceTn u
Tunosorus 3a1a4, 1.2 ’ Y ’ p JIK, JIP
nx Kjaccupukamysa. MaTeMaTHUeCKue MOICITH
pelaeMbIX METOJAMH .
Paznen 1 CIICIMATM3UPOBAHHBIX HEHPOHOB.
MAaIIMHHOTO 00YYCHHSI. = >
N MHorocnoiHbie HelipoHHbIC ceTh. [IpencTaBneHue
MHorocnoiHbIi
3a/1a4 PerpecCcuu, arnmpoKCUMAIIUH,
MIEPCENTPOH
1.3 UACHTU(DHUKAIINY, YIPABICHUS, CKATHS JAHHBIX B JIK, JIP
HEHPOCETEBOM JIOTHYECKOM Oasuce.
MHOrocJI0iHbIHA NepCenTPOH.
AnroputM 00paTHOTO PACIIPOCTPAHECHUS OIIMOKU U
SBOJIIOLMOHHEIC METOIBI 2.1 P P pacrpoctp JIK, JIP
Pazgen 2 ero Moau(UKaIuu.
00ydeHust
2.2 Br100p onTUMAaNbHBIX TAPAMETPOB CETH JIK, JIP
3.1 HelipoHHas ceTh ¢ 0011eit perpeccueil. JIK, JIP
3.2 BeposTHOCTHAs HEUPOHHASI CETb. JIK, JIP
N . HeifiponHnsie cetn ¢ paananbHBIMHA Oa3UCHBIMA
Paznen 3 | Buabl HeWpoHHBIX ceTeit 33 p pal JIK, JIP
GYHKIUSAMHY.
HeiiponHnas ceTb 1 caMOOpPraHU3yIOUIUECS KAPThI
34 JIK, JIP
KoxoHeHa
AnropuT™M 00paTHOTO PACIIPOCTPAHEHHS OIIMOKH U
OBOITIOIIMOHHBIE METO/IBI .
Pazgen 4 . 4.1 ero moaudukauu. MHorocnoinbeie iepcentponsl. | JIK, JIP
Y Br160p onTHMAaNBHBIX TAPAMETPOB CETH
Hetipocern Xondunma. HefipoceTeBbie MeTOIbI
pEIICHNS ONTUMI3AIIHOHHO-KOMOMHATOPHBIX 3a71a4.
5.1 N JIK, JIP
N Heiipocerun Xsmmunra. PacniosHaBanmie o0pa3os ¢
HeiiponHsie cetu ¢ N
Paznen 5 MTOMOIIBIO PACCTOSHHUIA.
00paTHBIMU CBSI3IMU -
JIByHaInpaBICHHBIC aCCOI[MATUBHBIC HEUPOCETH.
5.2 Heiipocetu ¢ oOpaTHbIME CBSI3sIMU Ha 0a3e JIK, JIP
epcenTpoHa
6.1 I'my0Ookue HeMpPOHHBIE CETH. JIK, JIP
Crienuanu3upoBaHHbIC - ~
Paznen6 | 6.2 CBEpTOUHBIE HEHPOHHBIE CETH. JIK, JIP
HelpoceTn
6.3 PekyppeHTHBIE ceTH. JIK, JIP

npaKmuueCKue/ceMuHapCKue SAHAMUAL.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJINHBI

* _ 3anonHsercs Tonbko no OYUHOWM dopme o6yuenus: JIK — nexyuu, JIP — nabopamopuvie pabomut; C3 —

Tabnuya 6.1. MamepuaneHo-mexuuueckoe obecnedeHue OUCYUNIUHbL

Tun aynuropun

OcHaleHue ayauTopun

CrneuunajJn3upoBaHHOe
yueOHOe/1adopaTopHoe
obopynosanue, I[1O u
MAaTepHAaJIbI 1JI51 0CBOCHHS
AUCHUILTUHBI
(mpn He0OXOAUMOCTH)

Aynutopus U1 TPOBEICHUS 3aHATUN
JICKITMOHHOI'O THUIIa, OCHAIlICHHAA

JlexknmoHHas KOMILIEKTOM CIICIIHAIM3UPOBAHHON MeOeIH;
JIOCKOM (3KpaHOM) U TEXHUYECKUMU
CpEICTBAaMU MYJIbTUMENNA MTPE3CHTALHIHA.
Kowmnbrorepuslii | KomnbloTepHBI Ki1ace 1Jis IPOBEIEHUS




KJ1acc 3aHATUH, TPYIIOBBIX U UHAUBUIYAJIbHBIX
KOHCYJIbTallMM, TEKYIIETO KOHTPOJIS U
MPOMEXKYTOYHOM aTTeCTallU, OCHAIICHHAS
MepPCOHANBHBIMU KOMIbIOTEpaMU (B
KonuyecTBe 14 mT.), JOCKOM (3KpaHOM) U
TEXHUYECKUMH CPEJICTBAMU MYyJIbTUMEINA
IIPE3CHTALMMN.

AyauTopus ISl CaMOCTOSATEILHON pabOThI
oOydaronuxcst (MOKET UCTIOTIb30BaThCS ISt

ISt .
A .. | IpOBENICHHSI CEMUHAPCKUX 3aHSATHH U
CaMOCTOATECIIBHOU o
KOHCYJIbTaIUi), OCHAIIIEHHAs KOMILIEKTOM
paboThl

CreIUaJIu3uPOBAHHON MeOeH U
KoMIbroTepamu ¢ gocrynoM B OUOC.

* - ayanTopus Uil CaMOCTOsTEeIbHON padoThl oOyyatomuxcs ykaspisaercsi OBS3ATEJ/IBHO!

7. YHEBHO-METOANYECKOE H TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUITIJINHBI

OcHognas tumepamypa:

1. C.XaiikuH. HelipoHHbIE ceTH: NOIHBIN Kypc. 2-€ u3g. M., "Bunesamc", 2006.

2. A.H.Bacunsbes, /[.A.Tapxos. HeipocteBoe MmonenupoBanue. [[puHIUIIBI. AJTOPUTMBI.
[punoxenus. CII6.: U3n-Bo [lonmurexs. Yu-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.TapxoB. Heitponnsie cetu. Moaenu u anroputmsl. M., Pannorexuunka, 2005.
(Hayunas cepus "HelipokomnbroTeps! 1 ux npumenenue", pea. A.W.Ianymkun. Ku.18.)

5. C.C.Aggarwal. Neural Networks and Deep Learning. A Textbook. Springer
International Publishing
Jlononnumenvnas 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 « Mnmeprnemy»:

1. ObC PYIH u ctopornue ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB

- DnekrpoHHO-6ubHoTeuHas cuctema PY/IH — ObC PYITH
https://mega.rudn.ru/MegaPro/Web

- OBC «YHuBepcuterckas 6ubnuoreka onnaita» http://www.biblioclub.ru

- OBC KOpaiit http://www.biblio-online.ru

- OBC «KoncynbranT crynentay www.studentlibrary.ru

- OBC «3nannym» https://znanium.ru/

2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- HaykomeTpuueckas 6a3a nanueix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuanvt 051 camoCmosamenbHol pabomol 00YUAIOWUXCA NPU
0CB80EHUU OUCYUNTUHBL/ MO0V ™!

1. Kypc nexumii mo aucturuinae «Artificial Neural Networks (Deep Learning) /
UckyccTBennsie HeliponHbie ceTH (I'mybokoe oOyueHue)».




* - Bce yueOHO-METOUUECKUE MaTepHajbl IS CaMOCTOSTENbHOW paboThl 00yJaIOIINXCS
pa3MeIarTCa B COOTBETCTBUH C AECHCTBYIOIIUM MOPAIKOM Ha cTpaHulle aucuuiivasl B TYUC!



PA3PABOTYUK:

CanreixkoBa Osbra

Jouent AnexkcaHapoBHa
[Hoaxcnocmos, BYIT Tloonuce Damunus U.0.
PYKOBOJUTEJIb BYII:
Pasymmnsrit FOpuii
3aBenyromuii kadeapoit Hukonaesuu
Honoscnocmo BYITT Toonuce Damunus 1.0.
PYKOBOJUTEJD OII BO:

3aBenyromuii kadeapoit

Pazymusbiii FOpuit
Huxomaesmu

JHonocnocmo, BYITI

ITloonuce

Damunus U.0.



