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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Hucuunnuna «lckyccrBennsie HelipoHHble ceTd (OOydeHne ¢ MOJIKPEIICHUEM )» BXOIUT B
nporpamMmy maructparypbl «Data Science u nmdpoBas TpaHCPOpMaLUs» IO HAMPABICHUIO
01.04.02 «Ilpuknamnas MareMaTuka U WHGOpPMATHKa» W HM3y4aeTcss B 3 cemecTpe 2 Kypca.
Hucuurumny peanusyet Kadenpa MexaHuKH U IPOLIECCOB YIpaBieHH. JUCIUIUIMHA COCTOUT U3
4 paznenoB u 10 TeM u HampaBieHa Ha U3y4YE€HHUE METOAOB IMOCTPOSHUSI CUCTEM aBTOMATUYECKOTO
yIOpaBIEHUS HAa OCHOBE MCKYCCTBEHHBIX HEWPOHHBIX CETEH, OCBOEHHME METOIOB PpPELICHUS
OCHOBHBIX 3aJlau YIIPABJICHUS C HKCIIOJIb30BAHUEM HEMPOHHBIX CETEH, apXUTEKTyp HEUPOHHBIX
ceren

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

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHbI

OcBoenune  gucuuiuiiHbl  «MckyccTBeHHble  HelipoHHble  cetu  (OOydenue ¢
MOJIKPEIJICHUEM)» HalpaBiIeHO Ha (OpMHUPOBaHUE y OOYHAIOLIMXCS CIEAYIOIIUX KOMIETEHIUM
(4acTu KOMIETeHIUH):

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)

OIIK-4.1 3naet TpeboBanus K HHGHOPMAIIMOHHOM O€30MaCHOCTH
NPY UCTIOJIb30BaHUH UH()OPMALIMOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH K peleHHI0 Po(heCCHOHABHBIX 3a/1ay;;

CnocobeH KOMOMHHUPOBATh U
aJalTHPOBAThH CYIIECTBYIOIINE

HH(POPMALIMOHHO-
(op OIIK-4.2 YmMeet ucnoibp30BaTh HHHOPMALMOHHO-
KOMMYHHUKAIIHOHHBIE TEXHOJIOTHA
KOMMYHHUKAIIHOHHBIC TEXHOJOTHH ISl PEIICHUS 3a/1a4 B 00IaCTH
OIIK-4 JUTS pelIeHus 3a1a9 B 001acTH o
. po¢eCCUOHANBHON JAeSITEIbHOCTH;;
poeCCHOHATBHOM

OI1K-4.3 Bnangeet moaxoaaMu K KOMOMHAPOBAHUIO U aIalTallid
CYIIECTBYIOINX WH(POPMAIMOHHO-KOMMYHHUKAITOHHBIX
TEXHOJIOTHH MPUMEHIEMBIX IS pEIIeHUs 3a]1a9 B 00JIaCTH
poeCCHOHATBHOMN NesTeTbHOCTH. ;

JEATEIBHOCTH C YYEeTOM
TpeOoBaHUI HHPOPMAIIMOHHON
Oe3omacHOCTH

[IK-3.1 O6nanaeT pyHIaMEHTaTBHBIMHA 3HAHUSAMH, TTOTYICHHBIMHU
B 00JTaCTH MaTEeMaTHYECKUX U (W) €CTECTBEHHBIX HayK,
MIPOTPaMMHUPOBAHUS U HH(POPMAITMOHHBIX TEXHOJIOTHIA;;

I1K-3.2 YMmeer HaxoauTh, GOPMYIHPOBATH U PEIIaTh CTAaHAAPTHHIC
3a/1a4d B COOCTBEHHOMN HAayYHO-HUCCIICI0BATEIbCKON IEATSILHOCTH
B 00JTaCTH IIPUKIIATHON MaTEeMaTHKH U WH(POPMATHKH,
BBIUUCIIUTENIbHON TEXHUKH U COBPEMEHHBIX TEXHOJIOTUI
IpOrpaMMHPOBaHMUS;;

I1K-3.3 meeT npakTUUECKUil ONBIT HAyYHO-UCCIEN0BATEIbCKON
JIeSITeJIbHOCTH B 00JIaCTH NPHUKJIAHON MaTeMaTHKU U
nH(pOpPMATHKH, BBIYUCINTEIBHON TEXHUKH U COBPEMEHHBIX
TEXHOJIOTHH MPOrpaMMHpPOBAHUSL.;

Cnoco6eH GpopMyIupoBaTh 1ENH,
3a71a4y Hay4YHbIX UCCJIE0BaHUN B
obnacTu MpuKIa HON
MaTeMAaTHKH U HHPOPMATHKH,

T1K-3 BBIYHMCIIUTEILHON TEXHUKH U
COBPEMEHHBIX TEXHOJIOTUI
MIPOTPaMMHPOBAHHUSI, BEIOUPATH
METO/IbI U CPENICTBA PELICHUS
3a1a4

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Hucuumnuna «MckyccTBeHHble HelpoHHble ceTd (OOydeHHe C TOIKPEIUICHHUEM)»
OTHOCHUTCS K oOs3aTenpHOM yactu Onoka 1 «Jlucuummuabel (Momaynn)» oOpa3oBaTeIbHOM
MIPOrPaMMBI BBICIIIETO 0OPa30BaHMUS.

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




3aIUTAaHUPOBAHHBIX PE3YJIbTATOB OCBOCHUS JUCHHUIDIHHBI «VICKYCCTBEHHBIE HEWPOHHBIC CETH
(OOyueHue ¢ NOJIKPEIICHUEM )».

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrowux 00CmMuiceHur
3aNIAHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHBL

HpeamecrByrommue ocaenyromue
HIngp Haumenosanue ﬂﬂCfIHHﬂHHbI?IMOI;yJIH nncunnﬂniil/Moz[yﬂn
9 9

KoMuereniim NPaKTHKH* NPaKTHKH*

CriocobeH KOMOMHHPOBATH

U aanTHPOBATh
HayuHo-uccnenoBarenbckas

CYILLECTBYIOLIHE
YIecTsy paboTa;
nHpopMannoHHO-
CucTeMbl HCKYCCTBEHHOTO
KOMMYHHUKaIMOHHBIE
MHTEJIJIEKTa,;

TEXHOJIOTUU JId PECHICHUSA HpeI[)II/IHJ'IOMHaH IMpaKTUKa,

OIIK-4 HckyccTBEeHHBIE HEPOHHBIE CETH
3a/1a4 B 00JIaCTH
. (I'my6okoe o0yueHue);
poheCCHOHATIBHOM
WHdopmannoHHbIe TEXHOJIOTHH B
JIeSITEILHOCTH C yYETOM
‘ MaTEeMaTHIeCKOM MOJICITUPOBAHNH;
TpeOoBaHMit
HHPOPMATHMOHHOM
Oe30macHOCTH
HayuHo-uccnenoBarenbckas
a00Ta;
CrocobeH GpopMynupoBaTh p ’
MammHHOe 00y4YeHHE U aHATTN3
TENTH, 3a/1a91 HayIHBIX
o OOJIBIIINX JaHHBIX;
uccieI0BaHui B 00J1acTh
. CucTeMbl HCKYCCTBEHHOT'O
NIPUKIJIaIHOW MaTeMaTHKH 1
WHTEJIJICKTa,;
nHpopmaruky, [pennumniomMHas MpakTUKa;
IK-3 Koenumuenvie ungpopmayuonnovle

BBIYUCIIUTENILHON TEXHUKU U
COBPEMEHHBIX TEXHOJIOTUI
[IPOrpaMMHUPOBaHHUS,
BEIOMPATh METOJIBI U
CpelCTBa peLIeHUs 3a1a4

MEexXHOoNI02UU 6 UCKYCCIMBEHHOM
unmesiekme*>;
Cognitive Information Technologies
in Artificial Intelligence**;
Texnonorun porpaMMHUpPOBAHNA;

* - 3aMONHSACTCS B COOTBETCTBUH ¢ MaTpuiei kommerernnuii u CYII OI1 BO
** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO0mmas TpyA0eMKOCTh TUCHUIUTHHBI «IcKyccTBeHHBIE HelpoHHBIe ceTH (O0yueHue ¢ MOAKPEIIICHHEM )» COCTABIISIET «S5)» 3aYETHBIX SMHMUII.
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. 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

Bup
Homep | HammeHnoBanmue pazaesa .
Copep:xanue pa3aesia (TeMbl) yuyeoHoM
pa3neia JMCHUILIHHBI «
padoThl
CTpyKTypa aaropuTMa o0ydeHus ¢
IO IKPETIJICHUEM.
1.2 Arenrt. OyHKuMs NOTUTUKH. OYHKIMS IEHHOCTH. JIK, JIP
Mogens. Tunsl cpen 00ydeHus ¢
Beenenmne B o0yuenue ¢ A et oby
Pazpmen 1 MOJKPEIVICHUEM | IETEPMUHIPOBAHHAS,
MOJIKPETUICHUEM. N o
13 CTOXAaCTHYECKAs C ITOJHOM U HETOJIHOH TIK. TP
' HHpOPMAaLUCH, TUCKPETHAS M HENPEPHIBHAS, ’
SMU30AYECKAs U HE DIIM30AMYECKast, OJHOAr€HTHAs
¥ MHOT'OAr€HTHAas.
MapkoBckHe Lienu 1 MapKOBCKHE ITPOLIECCHI.
2.1 P °n P porec JIK, JIP
MapKOBCKHil TPOIECC NPUHATHS PEUICHUH.
OYHKIIUN IEHHOCTH COCTOSIHUSA, Q-(DyHKIIHSA.
2.2 VYpaBuenue bennmana u ontuManbHOCT. BriBox JIK, JIP
ypaBHeHus bemmana.
Teopermieckne 0CHOBEI 1 JlnHaMHUeCcKoe MporpaMMUpPOBaHHe. MeTO bl
Pazmen 2 |MeTons! 00ydeHHS C 2.3 porp P ’ JIK, JIP
MomnTe-Kapo u Teopust urp.
MOJKPETICHUEM =
OO0yd4eHne Ha OCHOBE BPEMEHHBIX Pa3ITUInit
24 (Temporary Differences). TD nporaozupoBanwue. JIK, JIP
TD obyueHue.
o0yuenue. Anroputm SARSA. (State-Action-
05 |Qody P ( JIK, JIP
Reward-State-Action)
Tporpamunoe ITakeTsl mporpaMM I peayin3alii HEHPOHHBIX
Pazmen 3 |obecnieueHne o0y4ueHHS C 3.1 . porp AP 1 P JIK, JIP
cereii. Tensor Flow
MOJIKPEIICHUEM
Pa3BuTHE HCKYCCTBEHHBIX I'eHeTHYECKOTO IPOTrpaMMHUPOBAHHKE, IEKAPTOBO
HEHPOHHBIX CETEH. T€HETUYECKOE ITPOrpaMMHUPOBAHKE, METO]I CETEBOIO
Paznen 4 [P 4.1 POTPAMMID » METOR JIK, JIP

MeTo1bl CHMBOJIBHOM
perpeccuu

ornepaTopa, BapuallMOHHbIE METO/Ibl CUMBOJIbHOU
perpeccun

npakmuqecme/cemuﬁapcxue SAHAMUAL.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

* _ sanonusiercst Toabko 1o QUHOM dopme obyuenus: JIK — nexyuu; JIP — nabopamopusie pa6omol; C3 —

Tabnuya 6.1. Mamepuanvho-mexnuueckoe obecneuenue OUCYUNIUHBL

Tun aynuropuu

OcHamenue ayiuropuu

Crnenmnanu3npoBaHHoOe
yueOHOe/1adopaTopHoe
o0opynoBanme, IO u
MaTepHaJIbl 1151 0CBOCHHSA
AUCIHUTLTUHBI
(mpu HEOOXOAUMOCTH)

JlexunonHnas

Aynauropus JUTsl IPOBEICHUS 3aHATUI
JIEKIIMOHHOTO TUTIA, OCHAIIIEHHAS
KOMIUIEKTOM CIEIUATU3UPOBAHHON MeOenu;
JIOCKOH (9KpaHOM) U TEXHHYECKUMU
CpeICTBAMU MYJIbTUMENINA MTPE3CHTAIIHIA.

KoMnbrorepHsii
KJ1ace

KomnbroTepHbIi Ki1acc i MpOBEACHUS
3aHATUH, TPYNIOBBIX U MHAUBUIYAJIbHBIX
KOHCYJIbTallMi, TEKYIIETO KOHTPOJIS U
MPOMEXKYTOYHOU aTTeCTAllU, OCHAIICHHAS
MIePCOHAIBHBIMUA KOMIIBbIOTEpamMu (B
konmyecTse [[lapamerp] mirt.), JOocKOM




(3KpaHOM) U TEXHUYECKUMHU CPEACTBAMU
MYJIbTUME/IMA MPE3CHTaUH.

AyIuTOpHs U CAMOCTOSTENIEHONW PabOTHI
oOyuaromuxcs (MOXeT UCIO0Ib30BATHCS IS

TIst .
A . | MpoBeIeHUs] CEMUHAPCKUX 3aHSATHHI U
CaMOCTOSITEIILHOM .
KOHCYJIbTAITUH ), OCHAIIICHHAS KOMIUIEKTOM
paboThI

CHEeIMATM3UPOBAHHON MeOeH 1
KomnbroTepamMu ¢ goctynom B DMOC.

* - ayauTOpHs U CaMOCTOSATENFHON paboThl oO0ydatontixcs ykaspBaercss OBA3SATEJIBHO!

7. YAEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJINHBI

Ocnoenas numepamypa:
1. Carron Puuapn C., bapro Ouapro I'. OGyuenue ¢ noakpernieHuem = Reinforcement
Learning. — 2-e¢ uznanue. — M.: JIMK npecc, 2020. — 552 ¢. — ISBN 978-5-97060-097-9.
2. Pozen6Omnart, ®. [Tpuanuns HelipoauHamMuky: [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.Tapxos. 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. A.A.Tapxos. Helipounsie cetu. Moaenu u anroputmsl. M., Pagnorexnuka, 2005.
(Hayunas cepus "Heiipokomnbroreps! u ux npumerenue", pea. A.M.I'amymkun. Ku.18.)
Jononnumenvnasn 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-menekommynuxkayuouro cemu « Mnmepremy:
1. O9bC PYIH u croponnue DbC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT TOCTYII
Ha OCHOBAHMH 3aKJIFOUEHHBIX IOTOBOPOB
- DnekTpoHHo-ombmuoTeunas cucrema PYJIH — 9bC PY JIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas Oubauorexa onnan» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «Koncynbrant cryaenray www.studentlibrary.ru
- OBC «Tpournknii MOCT»
2. ba3bl JaHHBIX U TTOMCKOBBIE CUCTEMBbI
- OJIEKTPOHHBIN (POH]T TPABOBOW M HOPMATUBHO-TEXHUYECKON TOKYMEHTAIINH
http://docs.cntd.ru/
- mouckoBas cuctema Sunekc https://www.yandex.ru/
- mouckoBas cucreMa Google https://www.google.ru/
- pedepatuBHas 6a3a nanasix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 05t cCamocmosamenbHou pabomovl 0OY4aAOWUXCSL NPU
0CB80EHUU OUCYUNTUHBL/MOOYIA*:
1. Kypc nexnnii mo aucturumae «MckyccTBeHHbIE HelipoHHBIE cetn (O0yueHue ¢
MOAKPETICHUEM ).




* - Bce yu4eOHO-METOIMYECKUE MATCPUAIIBI JIJII CAMOCTOSITEIHLHON pabOThl 00yUYaIOIINUXCS
pa3MeIaTCs B COOTBETCTBUHU € AEUCTBYIOLIUM NOPsAKOM Ha cTpaHule aucuuiuiiasl B TYHUC!

8. OLIEHOYHBIE MATEPHAJIbI U BAJLIbHO-PEITHHIOBASI CUCTEMA
OLEHUBAHMSI YPOBHSI C®OPMHUPOBAHHOCTM KOMIETEHLUI IO
JTUCHUIJINHE

OneHouHble MaTepuaibl U OaUIBHO-PEUTHMHTOBAs CHCTeMa* OIICHWBAHUS YpPOBHS
c(OpMHUPOBAHHOCTH KOMIETEHIMNA (YaCTH KOMIIETCHIIMI) MO0 UTOraM OCBOEHUS JIUCIUIUIMHBI
«MckycctBeHHble HeiipoHHble ceth (OOyueHue ¢ MOAKPEIUIEHUEM)» IPEICTABIECHbI B
[Tpunoxxenuu k Hactosmel Pabodeii mporpaMMe TUCITUATIIIUHBI.

* - OM u BPC opmupyroTcst Ha OCHOBaHWUHU TPEOOBAHHIA COOTBETCTBYIOIIETO
JIOKaJIbHOTO HOpMaTuBHOTrO akta PY JIH.
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