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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Hucuunnuna «MckyccrBennbie HelipoHHble ceT (OOydeHre ¢ MOJIKPEIUICHUEM )» BXOIUT B
nporpaMMmy Maructparypbl «VCKyCCTBEHHBIH HMHTEIJIEKT W POOOTOTEXHUYECKHE CHCTEMBD» IO
HanpasieHuo 27.04.04 «YnopaBieHue B TEXHUYECKUX CHCTEMax» M M3ydaercs B 3 cemecTpe 2
kypca. Juciuruinny peanusyer . JucuurumHa coctouT u3 4 pasaenos u 10 Tem u HanpaBiieHa Ha
W3y4eHHE METOJOB IIOCTPOEHHUS CHCTEM aBTOMAaTHYECKOrO YIpPaBIIEHHUS HAa  OCHOBE
HCKYCCTBEHHBIX HEHPOHHBIX CETEH, OCBOEHUE METOAOB PELIECHUSI OCHOBHBIX 3a/1a4 YIPABJIEHUS C
KCTOJIb30BAHUEM HEUPOHHBIX CETEH, APXUTEKTYP HEUPOHHBIX CETEH

[lenpt0 OCBOGHUSI TUCHMIUIMHBI SIBISIETCS OOy4eHHE CTYACHTOB METOAaM IOCTPOSHUS
HCKYCCTBEHHBIX HEUPOHHBIX CETEH.

2. TPEBOBAHMA K PE3YJIBbTATAM OCBOEHUMA JUCIHUITJIMHDbI

OcBoenne  mucummuiiHbl  «MckyccTBeHHble — HeiipoHHble  cetd  (OOydeHwme ¢
MTOJIKPETIJICHHEM )» HAIPaBJICHO Ha (opMHUpOBaHUE Y OOydYaIOMUXCS CICAYIONUX KOMITCTCHITHIA
(4acTH KOMITCTCHITUH ):

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-4.1 3naeT TpeboBaHus K HHHOPMAIIMOHHOI 0€301MacHOCTH
IPH UCIIOJIB30BAaHUH UH(OPMAMOHHO-KOMMYHUKAIMOHHBIX
TEXHOJIOTHH K PELICHHIO MPO(ecCHOHANBHBIX 331a4;

CrocobeH KOMOMHUPOBATH U
aanTHPOBATh CYIIECTBYIOLIHE

nHpopmMannoHHo-
popman OIIK-4.2 YmMeeT ucmons30BaTh HHPOPMAITHOHHO-
KOMMYHHUKAIMOHHBIE TEXHOJIOTHH
KOMMYHHUKAIMOHHBIE TEXHOJIOTHH JJIsl PELICHHS 33/1a4 B 00J1acTH
OIIK-4 JUTSI pellieHus 3a/1a4 B 00J1aCTH o
o npodeccHoHaBHO e TeIbHOCTH;
poeCCHOHATBHOMI

OIIK-4.3 Brageet nmoaxonaMu K KOMOMHUPOBAHHIO U alaliTallud
CYLIECTBYIOIIMX HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI NPUMEHSIEMBIX JUIsl pellIeHuns 3a]a4 B 001acTu
npodeccHoHaTbHOM AesITeIbHOCTH;

JIeSITEIbHOCTH C yYETOM
TpeboBaHuit HHGOPMALIMOHHO
6e3omacHoCTH

ITK-3.1 Obnanaer GpyHIaMEeHTaIbHBIMU 3HAHUSMH, TIOJIyUYCHHBIMU
B 00J1aCTH MaTeMaTHYECKHUX 1 (MIIN) €CTECTBEHHBIX HaYK,
MPOTPaMMHUPOBAHUS U MHPOPMAIIMOHHBIX TEXHOJIOTHH;

[1K-3.2 Ymeer HaX0qUTh, POPMYIIHPOBATH U PEIIaTh CTAHAAPTHBIC
3a71a4M B COOCTBEHHOM Hay4HO-MCCIIE0BATEILCKON eI TEIEHOCTH
B 00J1aCTH NMPUKIIAIHOW MaTeMaTHKH U HH(OPMAaTHKH,
BBIUYUCIUTENIFHON TEXHUKH U COBPEMEHHBIX TEXHOJIOTUI
MIPOTPaMMHUPOBAHHUS;

I1K-3.3 Nmeet npakTHUECKUil ONBIT HAyYHO-HUCCIEI0BATEIbCKON
JIESITETIHHOCTH B 00JIACTH MIPUKIIAJHOW MaTEMaTHKH U
MHPOPMATHKH, BEIUNCIUTENIFHON TEXHUKH U COBPEMEHHBIX
TEXHOJIOTHH MPOTpaMMHPOBAHMUS;

Croco0eH GpopMynupoBaTh LEIH,
3a[1aud HayYHBIX HCCIICAOBAHUIA B
00J1acTH MIPUKIIATHON
MaTeMaTHUKU 1 HHPOPMATHKH,

IK-3 BBIYHMCITUTENILHON TEXHUKU U
COBpPEMEHHBIX TEXHOJIOTHI
MIPOrpaMMHPOBAHHUS, BEIOUPATH
METOJIbI M CPEJICTBA PEIICHUS
3a1a4

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

Huctunmuaa  «lMckycctBenHble HelipoHHbIE cetd  (OOydeHHE C TOAKPETUICHUEM ))
OTHOCUTCSI K oOs3aTenbHON uactu Onoka | «/lucuumnuasl (MOZynH)» 00pa3oBaTeIbHOM
MIPOTPaMMBbI BBICIIIETO 00Pa30BaHUSA.

B pamkax o0pa3oBaTeNbHOW TPOTpaMMBI BEICHIIETO O0pa30BaHUS OOydYaIONIMECs TaKKe
OCBaMBAIOT JApyru€ JUCHHUIUIMHBI W/WIW  TPAKTHKH, CIHOCOOCTBYIONIME  JIOCTHIKEHHUIO
3aIlJTaHUPOBAHHBIX PE3YJIbTATOB OCBOCHUA OUCHHUILIWHBI «I/ICK}’CCTBGHHBIG HeﬁpOHHBIe CETHU
(OOyueHue ¢ MOIKPETIICHUEM )».




Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrouux 00CmMudiceHur
3aNIAHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHBL

IpeamecrByrommue ocaenyromue
HIngp Haumenosanue ancﬁnnﬂngJMonynu nncunnﬂniil/Moz[yﬂn
9 9
KoMuerenim NPaKTHKH* NPaKTHKH*

CriocobeH KOMOMHHPOBATH
Y QIalITHPOBATh

HayuHo-uccnenoBarenbckas
CYIIECTBYIOIINE

paborta;
nHpopMannoHHO-
CucTeMbl HCKYCCTBEHHOTO
KOMMYHHUKaIMOHHBIE
MHTEJIJIEKTa,;

TEXHOJIOTUU [JId PCHICHUS Hpe[l,HI/IHJ'IOMHaH IpaKTHUKa,

OIIK-4 HckyccTBEeHHBIE HEHPOHHBIE CETH
3aja4 B o0JiacTu
. (I'my6oxoe o0yueHue);
po¢heCCHOHATBHOM
WHdopmannoHHbIe TEXHOJIOTHH B
JIEITEIIbHOCTH C Y4ETOM
@ MaTEeMaTHYECKOM MOJIEIUPOBAHHH;
TpeOoBaHMit
uHpOpMaIMOHHOK
Oe3omacHOCTH
HayuHo-uccrnenoBarensckas
a00Ta;
CrocobeH GpopMynupoBaTh p ’
MamuHHOe 00y4YeHHE U aHATTN3
LEITH, 3a/1a41 HAYIHBIX
o OOJIBIIINX JaHHBIX;
uccie0BaHui B 00J1acTh
. CucTeMbl HCKYCCTBEHHOTO
NIPUKIJIaIHOW MaTeMaTHKH 1
WHTEJIJICKTa,;
HH(POPMATHKH, [penaumiomMHas MpakTUKa;
IK-3 Koenumuenvie ungpopmayuonnovle

BBIYUCIIUTENILHONW TEXHUKU U
COBPEMEHHBIX TEXHOJIOTUI
NIPOTpaMMUPOBAHMS,
BEIOMPATh METOJIBI U
CpEeNCTBA pELICHUS 3a1a4

MexXHOoNI02UU 6 UCKYCCIMBEHHOM
unmeniexkme*>;
Cognitive Information Technologies
in Artificial Intelligence**;
Texuonorun porpaMMHUpPOBAHNA;

* - 3aMONHSAETCS B COOTBETCTBUH ¢ MaTpuiei kommnerenuii u CYII OI1 BO
** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmas TpyA0eMKOCTh TUCHUIUTHHBI «IcKyccTBEeHHBIC HelipoHHBIe ceTH (O0yUueHue C MOAKPEIICHUEM )» COCTABISIET «7)» 3a4ETHBIX CMHMUII.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHU Ol OYHOU Dopmbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMech 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. 189 189
Koumponw (sx3amen/3auem c oyenkou), ax.u. 27 27
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.u. 252 252
3a4.e/l. 7 7




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomol

Bup
Homep | HammeHnoBanmue pazaesa .
Copep:xanue pa3aesia (TeMbl) yuyeoHoM
pa3iena AHCHHIIHHBI %
padoThl
CTpykTypa anroputMa o0y4eHHs C
ITOIKPEIIIICHUEM.
1.2 Arent. ®yHKIUs TOAUTHKH. DYHKIHS HEHHOCTH. JIK, JIP
Mogens. Tunsl cpe 00ydeHHS C
Beenenmne B o0yuenue ¢ A et oby
Pazpmen 1 MOJIKPEIVICHUEM | IETEPMUHUPOBAHHAS,
MOJIKPETUICHUEM. o N
13 CTOXACTUYECKAs C IIOJIHOM 1 HEITOJIHOM K. JIP
' HHpOPMALUCH, TUCKPETHAS M HEIPEPHIBHAS, ’
SMU30JMYECKAst U HE DIIM30AMYECKast, OJHOAr€HTHAs
¥ MHOT'OAr€HTHAas.
21 MapKOBCKI/IcE nenu 1 MapkoBckue npouecvcm. JIK, JIP
MapKOBCKHi1 POIeCC NPUHATHS PEIICHUI.
OYHKIUN IEHHOCTH COCTOSHUS, Q-(DyHKIIHA.
2.2 YpasHenue bennmana u onTuManbHOCTh. BeiBOT JIK, JIP
ypaBHeHus beiuimana.
Teopermieckne 0CHOBEI 1 JluHaMu4YecKoe MporpaMMHPOBaHie. MeTo bl
Paszen 2 |MeTon! 06ydeHus ¢ 2.3 porp P ) JIK, JIP
Momnre-Kapio u Teopus urp.
MOJAKPETJICHUEM —
OOyueHne Ha OCHOBE BPEMEHHbBIX Pa3In4uil
24 (Temporary Differences). TD nporuo3upoBanue. JIK, JIP
TD obyueHue.
25 Q oOyueHme. Anro_pI/ITM SARSA. (State-Action- JIK, JIP
Reward-State-Action)
Tporpamunoe ITakeTsl IpOrpaMM IJIs PeAIU3alid HEHPOHHBIX
Paznen 3 |obecnieucHre 00y9IeHHS € 3.1 >Thl TIPOTP AU P 1 P JIK, JIP
cereii. Tensor Flow
MOJIKPEIUICHUEM
Pa3BuTHE HCKYCCTBEHHBIX I'eHeTHYECKOTO TPOTrPaMMHUPOBAHHUE, ICKAPTOBO
HEHPOHHBIX CETEH. T€HETUYECKOE IIPOrpaMMHUPOBAHKE, METOI CETEBOI0O
Pasnen 4 p 41 porp p ) )i\ JIK, JIP

MeTo1bl CHMBOJIBHOM
perpeccuu

ornepaTropa, BapualliOHHbIE METO/Ibl CUMBOJIbHOU
perpeccuu

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

* - 3anonHsgercs Toibko 1o OUHOM dopme obyuenus: JIK — aexyuu, JIP — nabopamopuvie pabomut, C3 —
CEMUHAPCKUE 3aHAMUSL.

Tabnuya 6.1. Mamepuanvho-mexnuueckoe obecneuenue OUCYUNIUHBL

Tun aynuropuu

OcHamenue aynuropuu

Crnennanu3npoBaHHoOe
yueOHOe/1abopaTopHoe
odopynoBanme, I1O u
MaTepHaJIbl 1151 OCBOCHHA
AUCHUTLTUHBI
(mIpu HEOOXOAUMOCTH)

JlexunonHnas

Ayautopust 1S IPOBEACHUS 3aHATUN
JICKIIMOHHOTO THIIA, OCHANICHHAS
KOMIUIEKTOM CIEIUAIN3UPOBAHHON MeOeInu;
JIOCKOH (9KpPaHOM) U TEXHHYECKUMHU
CpEICTBAMU MYJIbTUMENNA MTPE3CHTAIIHIA.

KoMnbrorepHsii
KJ1ace

KomnbroTepHbIi Ki1acc 11 MpoOBeACHUS
3aHSITHUIA, TPYNIOBBIX U UHAUBHIYaIbHBIX
KOHCYJIbTAITUH, TEKYIIET0 KOHTPOJIS
MIPOMEXYTOYHOM aTTeCTAIluH, OCHAIIICHHAS
MePCOHATBHBIMU KOMITBIOTEpaMH (B
Koju4decTBe 15 miT.), mockoii (3KpaHoOM) U




Crnennann3npoBaHHoOe
yueOHoe/1adopaTopHoOe
obopynoBanme, I1O u
MAaTepHaJIbl 1J151 0CBOEHHS
AMCUMILTUHBI
(Ipu HEOOXOTUMOCTH)

Tun aynuropun OcHameHue ayauTopun

TEXHUYECKUMHU CPEACTBAMU MYJIbTUMEANA
Mpe3EHTaIM .

AynuTopust Ui CaMOCTOSTENIHONW PaOOTHI
o0yuaromuxcs (MOXeT UCIOIb30BaThCS IS

TIst .
A . | MpOBeIeHUsI CEMHUHAPCKUX 3aHSITHH U
CaMOCTOSITEIILHOM .
KOHCYJIbTAITUH ), OCHAIIICHHAS KOMILICKTOM
paboThI

CHEIMATTM3UPOBAHHON MeOeH 1
KomnbroTepamu ¢ goctynom B DMOC.

* - ayauTOpHs U CaMOCTOSATENFHON paboThl oO0ydarontixcs ykaspBaercss OBA3ATEJBHO!

7. YAEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUITJIMHbBI

Ocnoeénas numepamypa:
1. Carron Puuapn C., bapro Duapro I'. OGyuenue ¢ noakperiaenuem = Reinforcement
Learning. — 2-e¢ uznanue. — M.: JIMK npecc, 2020. — 552 ¢. — ISBN 978-5-97060-097-9.
2. Pozen6Omnart, ®. [Ipuanuns HelipoauHamuky: [leprienTpoHbl U TEOpUS MEXaHU3MOB
mo3ra = Principles of Neurodynamic: Perceptrons and the Theory of Brain Mechanisms. — M.:
Mup, 1965. — 480 c.3.
3. A.H.Bacuibes, JI.A.TapxoB. HelipocreBoe moaenupoBanue. [IpuHIMNIbI. AITOPUTMBI.
[Tpunoxenus. CII6.: M3a-Bo [Moautexn. YH-Ta, 2009. ISBN 978-5-7422-2272-9
4. C.C.Aggarwal. Neural Networks and Deep Learning. A Textbook. Springer
International Publishing
5. I.A.Tapxos. Heliponnsie cetu. Mozaenu u anroputmsl. M., Paanorexnuka, 2005.
(Hayunas cepus "Helipokomnbroteps! 1 ux npumenenue", pen. A.M.I'anymkus. Ku.18.)
Jononnumenvnas 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.
Pecypcuol ungpopmayuonno-menekommynuxkayuourot 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 «YuuBepcuteTckas 6ubianoreka onnain» http://www.biblioclub.ru
- OBC Opaiit http://www.biblio-online.ru
- ObC «KoncynpTaHT cTynenTay www.studentlibrary.ru
- OBC «Tpounukuit MmocT»
2. ba3bl JTaHHBIX U TOUCKOBBIE CUCTEMBI
- QJIEKTPOHHBIN (POH]] TPABOBOM U HOPMATUBHO-TEXHUYECKON TOKYMEHTALUU
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/
Yuebno-memoouueckue mamepuanvt 013 camocmosmensvHol pabomsl 00y4AOWUXCS NPU
0CBOCHUU OUCYUNTUHBL/MOOYAAE:

1. Kypc nexuuii no nuctmminne «MckyccrBennsie Heiiponnsie cetu (OOyueHue ¢
MOJIKPEIIIICHUEM ).

* - Bce yueOHO-METOANYECKHE MaTepuallbl Ul CaMOCTOATENbHOM paboThl 00ydaromuxcs
pa3MeIaTCs B COOTBETCTBUHU € AEUCTBYIOLIUM NOPsAKOM Ha cTpaHule aucuuiuiiasl B TYHUC!

8. OLIEHOYHBIE MATEPHAJIbI U BAJLIbHO-PETHHIOBASI CUCTEMA
OLEHUBAHMSI YPOBHSI C®OPMHUPOBAHHOCTM KOMIETEHLHUI IO
JTUCHUIINHE

OneHouHble MaTepuaibl U OaUIBHO-PEUTHMHTOBAs CHCTeMa* OIICHUBAHUS YpPOBHS
c(hOpPMUPOBAHHOCTH KOMMETCHIMN (YaCTH KOMIIETEHIIMI) MO UTOraM OCBOEHUS JUCIUIUIMHBI
«MckycctBeHHble HelipoHHble ceth (OOyueHue ¢ MOAKPEIUIEHUEM)» TPEJCTABICHbI B
[Tpunoxxenuu kK Hactosmeld Pabodeli mporpaMmMe JUCITUTIITUHBI.

* - OM u BPC dopmupyroTcst HA OCHOBaHUHU TPEOOBAHHIA COOTBETCTBYIOIIECTO
JIOKaJIbHOrO HOpMaTuBHOTO akta PY JIH.
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Houent AnekcanapoBHa
Jonoxcnocmo, BYIT Tloonuce Damunus 1. 0.
PYKOBOJUTEJIb BYII:
(_' Paszymusrii FOpuit
Hupextop AMITY / Huxonaesuu
Honoscnocmo BYIT Tloonuce Damunus U.0.
PYKOBOJUTEJb OIl BO:
Vi
(_. Pazymnsiii FOpuit
[Tpodeccop / Hukonaesnu
Honxcrnocmo, BYTT Ioonuce Damunus U.0.
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