MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

HanpasieHue noaroroBku/cnenuanbHocTb: 27.03.04 YnpasiieHue B TEXHU4ECKUX CHCTeMax

HaunmeHoBaHue 06pa30BaTeJI])H0]71 nporpamMmmabl: CucremMbl H Cpeacrea aBTOMaTU3allud, UHTECJJIEKTYaJIbHOI'0
YunpaB/IeHUsI 1 aHAJIU3Aa JAaHHBIX

YpoBeHnb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
HEUPOKOMIIBIOTEPBI U UX IIPUMEHEHUE

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.06

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

6 cemecTp - 4;

Yacos (Bcero) no yueoHomy
MJIAHY:

144 yaca

Jlekuuu

6 cemecTp - 28 yaca;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

JlabopaTopHbie padoThI

6 cemecTp - 28 yaca;

Kouncynbranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

6 cemecTp - 87,7 uaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYas:
IIpoBepounas padora
JlabopaTopnasi pa6ora

IIpomeskyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

6 cemectp - 0,30 yaca;

MockBa 2025
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Ileab ocBoeHHs] AMCHUILVIMHBI. HM3Y4E€HUE METONOB M Mpoueayp o0paOoTku HMH(pOpManuM Ha
OCHOBE HCIIOJIb30BaHUS MCKYCcCTBEHHBbIX HelpoHHbIX cerell (MHC) M ux npumeHeHus Ui pelieHus

MMPUKIAAHBbIX 3aJ/1a4.

33[[3‘11/1 AUCHHUIIIMHBI

- U3y4YCHUE OCHOB TEOPUH, OOIINX MPUHIIUIIOB OCTPOeHHS U ucnonb3oBanus MHC kak
COBPEMEHHOTO CpeICTBa 00pa0OTKH U aHAINM3A TAHHBIX;

- O3HaKOMJICHHE ¢ OCHOBHBIM mapagaurmam MHC u MeTogamu ux o0y4deHus (HaCTpOMKH);

- mpuoOpeTeHne HaBbIKOB penieHus ¢ momouipio MHC npukiiagHeix 3a1a4d KiiaccupuKaIim,
pacro3HaBaHusl 00Pa30B U CXKATHUSI HHPOPMAIIMH, UICHTH(PHUKAIIUHE CTATHYECKUX U JUHAMUYIESCKUX
00BEKTOB YIipaBJICHHA, TIOCTPOCHUA MO[[GJ'IGI;'I BPCMCHHBIX pAA0B, CHHTC3a HeﬁpOCCTeBBIX CUCTEM

yIpaBICHUS;

- OCBOEHHE HEHPOCETEBOr0 MHCTPYMEHTAPUS JJIsi YHUBEPCAIBLHOTO CPE/ICTBA PELICHUS 3a/1a4 B
Pa3IMYHbIX TPUKIATHBIX 00IACTAX.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUHU U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

KOI[ U HAMMCHOBAHHEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

I1K-1 Cniocoben
pa3pabaThIBaTh CUCTEMBI 1
TEXHUYECKHUE CPEICTBA
ABTOMATH3AINH U
yIpaBJICHUS] HA OCHOBE
COBPEMEHHBIX
POTPAMMHBIX U
anmapaTHbIX CPEJCTB

UI-2nk-1 Popmynupyer
KPUTEPHH KayecTBa,
pa3pabOTKH, HACTPONKH U
TECTUPOBAHUS aJITOPUTMOB
aHaJIM3a JaHHBIX

3HATh:
- OCHOBHbBIE HaIlpaBJICHUS PAa3BUTHUS
HEUPOCETEBBIX TEXHOJOTUMN U KIIFOUEBBIE
00J1aCTH UX TIPUMCHCHHUS;

- TUIIOBBIE PA3HOBUIHOCTH
MCKYCCTBEHHBIX HEHPOHOB U TUIIOBbIE
CTPYKTYpBI HEMpOCETEN.

YMETB:
- IpOU3BOAUTH cUHTE3 noaxoxasmen MHC

U PEAIN30BBIBATh COOTBETCTBYIOIIHN
aJITOPUTM OOYYEHUS;

- OCYLIECTBJIATH BHIOOD TOM WJIM MHOU
napaaurmsel MTHC ¢ yuetom ocoGeHHOCTEH
KOHKPETHOW ITPUKJIIAHON 3a0a4H.

TIK-1 Crnocoben
pa3pabaThIBaTh CUCTEMBI U
TCXHNYCCKHC CpeI[CTBa
aBTOMAaTH3allNHU U
YIIpaBJICHUS Ha OCHOBE
COBpPEMEHHBIX
IIPOTPAMMHBIX U
anmapaTHBIX CPEICTB

NJI-3nk-1 JlemoncTpupyer
3HaHHUE Pa3JInYHbIX CIIOCOOO0B
MAaIIMHHOTO O0yUeHus U
CHOCOOHOCTh MPUMEHATH X Ha
NPaKTHUKe

3HATh!
- 0COOEHHOCTHU CTPYKTYp, HACTPOMKH,
(GYHKIIMOHUPOBAHUS U IPUMEHEHUS
HelpoceTel st 00paboTku
HKCIEPUMEHTAIbHBIX JIaHHBIX;

- IOTECHIIMAJIbHBIE BO3MOXKHOCTH
npumenerans MHC nns perieHust TUIIOBBIX
3aJ1a4 aHaiKu3a, 00paboTKN UHPOPMALUH U
yIIpaBJIEHUS, B TOM YHCJIE B YCIOBUAX €€
HCEIIOJIHOTHI.

YMETB:
- IPOBOJAUTH CPABHUTEJILHBIN aHAIN3

paznnunbix BapuantoB MHC u BeIOuparth
HanOosnee 3(h(HEeKTUBHBIN AT peIIeHUs
KOHKPETHOM 3a/1a4u;

- ucniosib3oBath MHC st pemenns 3anau
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

PEryJIMPOBAHMS U YIIPABICHUS
TEXHUYECKUMU O0BEKTAMHU.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuumuimHa OTHOCUTCS K OCHOBHOW IpodecCHOoHaIbHON 00pa3zoBareiabHOi nmporpamme CHCTEMBI
U CPEJCTBAa aBTOMAaTHU3allUM, MHTEJUIEKTYaJbHOI'O YIpaBICHUsA M aHaiu3a AaHHbIX (manee — OIIOII),
HanpaBieHus: noarotoBku 27.03.04 YmpaBneHne B TEXHHYECKHX CHUCTEMax, YPOBEHb OOpa30BaHUS:
BBICIIICE OOpa3oBaHue - OakajgaBpuar.

bazupyercs Ha ypoBHE cpeHero o01iero oopa3oBaHusl.

Pe3ynbpTarhl 00y4eHus, MojrydeHHbIE P OCBOCHUM JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KITP 'K HKKIT | TK P /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Beenenue. O6uiue 14 6 2 4 - - - - - - 8 - Ilo020mogKa K meKyuiemy KOHmMpoio:
BOIIPOCHI TOCTPOCHUS IToBTOpeHne MaTepuaa 1o pasaeiny
HCKYCCTBEHHBIX "Beenenue. OO1ME BOIIPOCHI OCTPOCHHMS
HEUPOHHBIX CETEH UCKYCCTBEHHBIX HEMPOHHBIX ceTer",
11 buonoruueckuii 14 2 4 - - - - - - 8 - MOATOTOBKA K TecTy Nel
HEWpPOH U HEUpOHHAS Ilodzomoeka K nadbopamopnoit padome: Jlns
OpraHu3aIsl MO3Ta. BBITIOJTHEHMS 33/1aHHUH 110 T1a00paTopHOH padoTte
DopMabHbIN Nel HE0OX0OMMO NpEABAPUTEIHHO N3YUHThH
HCKYCCTBEHHBIN TEMY M 3a/1a4¥ BHITIOJHEHUS T1a00paTOpHOH
HEeWpoH (KJlaccuueckas paboTHI, a TaK )K€ U3Y4UTh BOIIPOCHI BAPHAHTOB
Mmojens Mak-Kamnoxa- 00paboTKH pe3yIbTaTOB 110 U3YIEHHOMY B
[utca). pasneine "Benenne. OOmue BOIpocs!
PasnoBugHOCTH IIOCTPOEHHUSI UCKYCCTBEHHBIX HEMPOHHBIX
HCKYCCTBEHHBIX ceteil" Marepuany.
HEHpPOHOB Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Vzyuenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"Beenenne. OOmue BOMPOCH IOCTPOCHUS
HCKYCCTBEHHBIX HEUPOHHBIX ceTeil"
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOG:
[4], ctp. 5-21
2 Knaccudukanus 12 4 - - - - - - - 8 - Ilod2omogxa Kk mexkyuiemy KOHmMpOIo:
HEeWpOHHBIX ceTel [ToBTOpEHNEe MaTepuaa o pasziery
2.1 IonsTus 6 2 - - - - - - - 4 - "Knaccugukamms HelipoHHBIX ceTeit",
MIPEICTaBUMOCTH MTOJITOTOBKA K 3aIIKTe 1ab0opaTOpHOM paboTHI

3a/1a4yd B HEUPOCETEBOM
JIOTHUECKOM 0a3uce u

Nel
Iloozomoeka K rabopamopnoii padome: J1ns
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obyuaemoctu THC.
IIepcentpon
Po3enbiara u ero
CBOMCTBA C HO3UILIUHA
MPEACTABUMOCTH U

BBITIOJTHEHUS 33/1aHUH 110 JTaOOpaTopHO padore
Ne2 HeoOX0aMMO NpeIBapUTEIHHO N3YYUTh
TEMY Y 3a/1a4¥ BBHITOJHEHUS J1a00paTOpHOU
PaboTEL, a TaK )K€ M3YYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNbTaTOB 10 H3YYCHHOMY B

o0ygaeMocTH paszgene "Kiaccudukanus HeHPOHHBIX ceTei"”
2.2 AnTopuT™ 00y4YeHHS 6 4 MaTepuainy.
OJTHOCIIOWHOTO Camocmoamenvroe usyuenue
MIEpCEeNnTPOHa meopemuyueckoz0 mamepuana: VIzyaeane
Poszenbnara. Metoapt JIOIIOJIHUTEIBHOIO MaTepHala 10 pasaeiy
o0y4enust UHC "Kiaccudukanuus HeHpOHHBIX ceTeit”
H3yuenue mamepuanoe 1umepamypHbix
UCIMOYHUKOG:
[3], cTp. 29 - 32
3 MHOTroCIOHHBIN 22 12 Ilo0z0mogKa K meKyuiemy KOHmMpoiio:
MEPCETITPOH U [ToBTOpEHe MaTepuaa no pasziaety
ITOPUTMBI €TO "MHOTOCIOHBII MEPCENTPOH U aNTOPUTMEI €TO
00y4eHus 00y4eHus", MOATOTOBKA K 3aIUTE
3.1 MHOTOCIIOHHEIE CeTH 7 4 nabopatopHoi padoTsr Ne2
MpsIMOTO AEHCTBUSL. Iloozomoeka K nabopamopnoii pavome: J1ist
MHorocnoiHbsIi BBITIOJTHEHHS 33/1aHUH 110 J1abopaTopHOi padore
MIEPCENTPOH Ne3 Heo6X0UMO MPEABAPUTEIHHO U3YIHUTh
3.2 AnTopuT™ 00yUYCHHS 7 4 TEeMy U 3aJ1a44 BBIITOIHEHUS J1JabOpaTOpHOH
obpatHOro paboTBhI, a TaK ke N3Y4IUTh BOIIPOCH BAPHAHTOB
pactpocTpaHeHHs 00paboTKU Pe3yabTATOB [0 H3yYEHHOMY B
omubxu (Back paszzaene "MHOTOCIOWHBIN TePCeNTPOH U
Propagation — BP) u aJTOPUTMBI €T0 00yUeHHS " MaTepuay.
ero MoJu(pUKaIny. Camocmoamenvnoe uzyuenue
CroxacTuieckue meopemuyueckoz0 mamepuana: Vzyaenne
METO]Ibl 00yJeHHS JIOTIOJTHUTENBHOTO MaTepHaia o paszieiny
3.3 ABTOACCOIIMATHBHBIC 8 4 "MHOrOCIIOMHBINA NEPCENTPOH U AITOPUTMBI €r0
HNHC u ux npuMeHeHue o0yueHus"
JUISL COKATHUSL 1 H3yuenue mamepuanoe iumepamypHoix
KOJIMPOBAHMS UCHIOYHUKOB:
uHpOpMAIUU [2], cTp. 50-54
4 Ceru Koxonena. Cetn 16 10 Ilodz0mogKa K meKyuiemy KOHmpoio:
BCTPEYHOI'O IToBTOopenue maTepuana no pasaeny "Ceru
pacrpocTpaHeHust Koxonena. CeT BCTPEUHOT0
4.1 Cetn KoxoHeHa 1 ux 16 10 pactpocTpaHeHHs", TOArOTOBKA K 3aIIUTe
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oOyuenue. Cetu
BCTPEYHOTO
pacipoCTpaHeHHS U HX
MPUMEHEHHUE IS
anmpoKCUMAIINU
MIPSIMBIX ¥ 00OpaTHBIX
3aBUCUMOCTEH.
Kackannble cetu u ux
NpUMEHEeHHE

naboparopHoii padoTsr Ne3

Ilodzomoeka K nadopamopnoit padome: Jlns
BBITIOJTHEHHS 33/1aHUH 110 JTabopaTopHOW padore
Ned4 HE0OX0IUMO TpEIBAPUTEIHHO H3YIHUTh
TeMy ¥ 33/1a4¥ BHIIIOJIHEHU JIAOOpaTOpHOi
PaboTEL, a TaK )K€ U3YYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
paszgene "Ceru Koxonena. CeTu BCTpedHOTO
pacnpocTpaHeHHs" MaTepHany.
Camocmoamensnoe uzyuenue
meopemuueckoz0 mamepuana: N3yuenue
JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
"Ceru Koxonena. CeTu BCTpE4HOTO
pacmpocTtpaneHus"

H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOG:

[3], cp. 148 - 152

Cetn paznanbHBIX
0a3MCHBIX (PYHKITHI.
YactuaHo-
pexyppenTHsle MTHC

16

5.1

OcobennocTu
MOCTPOCHHUS U
nasnauenne MHC ¢
paauaIbHBIMU
0a3uCHBIMU
(yHKIHAMU. AJITOPUTM
o0y4eHusl.
CorocTaBlIeHHS CETEH C
paauanbHBIMU
0a3UCHBIMU
GYHKIHAMU |
MHOTOCIIOMHOT'O
MepCenTPOHA.

5.2

Cetu ¢ 0OpaTHBIMU
cBs3siMH. YacTuuHo-
PEKYPPEHTHBIE CETH
Onmana u XKopaana)

Ilo0z0mogKa K meKyuiemy KOHmpoio:
[ToBTOpenue marepuana no pasaeny "Ceru
panuanbHBIX 0a3uCHBIX QyHKIWH. YacTHaHO-
pexyppentasle MTHC", moaroroBka k 3amure
nabopaTopHoit paboThr Ned

Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BBITIOJTHEH U 33/IaHUH 10 TabopaTopHOi paboTe
Ne5 He06X0IUMO MPEABAPUTEIHHO U3YIHUTh
TEeMy U 3a]1a41 BBIITOTHEHUS JJabOpaTOpHOH
paboThI, a Tak ke N3YYUTh BOIIPOCH BAPHAHTOB
00paboTKN pe3yIbTaTOB 110 U3YIEHHOMY B
paszgene "CeTn paguaibHBIX 0a3HMCHBIX
¢ysakuuit. Yactimano-pekyppertasie THC"
Marepuay.

Camocmoamenvroe usyuenue
meopemuueckozo manepuana: Nzydenve
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"CeTH pagnanbHBIX 0a3UCHBIX (QYHKINH.
Yactuuno-pekyppertasie THC"

H3yuenue mamepuanos 1umepanmypHsix
UCIOYHUKOG:

[2], ctp. 130 -141; 176-189
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6 Penakcaruonnsie 14 Ilod2omogKa K meKyuiemy KOHmpoio:
UCKYCCTBEHHBIE [ToBTOpEeHe MaTepuaa o paszaety
HEWpOHHBIE CETH "PenakcaninoHHbIE UCKYCCTBEHHbIC HEHPOHHbIE
6.1 Ceru Xondunna. 14 cetn", MOATOTOBKA K 3aIUTE JIADOPATOPHOI
OcobeHHoCTH MX paboTsI Ne5
(hyHKIHOHUPOBAHMUSL. Ilodzomogexa k nabopamopuoit padome: Jns
[Ipumenenne cetn BBITIOJTHEHHSA 3alaHUH 110 1a00paTopHON padoTte
Xomdunma B KauecTBe Ne6 HEOOXOOMMO MPEABAPUTEIHHO N3YUHThH
acCOLIMAaTUBHOMN TEMY M 3a/1a9¥ BBITIOJHEHUS 1a00paTOpHOU
MIaMATH, pacueT paboTHl, a TaK )K€ U3YYUTh BOIIPOCHI BAPUAHTOB
BECOBBIX 00paboTKH pe3ysIbTaTOB 10 U3YYEHHOMY B
K03 PHUIIUCHTOB CETH U paznene "PenakcaniMoHHbIE UCKYCCTBEHHBIE
OLICHKA €€ HEHpPOHHBIE CETH" MaTepuay.
UHPOPMAITUOHHOM Camocmoamenbroe uzyueHnue
€MKOCTH. meopemuueckozo mamepuana: Visyaenue
JIByHarpaBieHHast JIOTIOJTHUTENBHOTO MaTepHaia o pa3zieiny
accolaTHBHAs MaMSATh "PenakcaliioHHbBIE HICKYyCCTBEHHBIC HEHPOHHBIC
(cetp AII), cetn"
0COOCHHOCTH €e H3yuenue mamepuanog 1umepamypHbix
(yHKIIMOHUPOBAaHHUS U UCIOYHUKOB:
HACTPOUKH, [3], cTp. 118 - 147
nHGOPMAaILMOHHAS
emkocts. Cetn
XeMMuHra 1 ux
IIPUMEHEHHE
7 HeiiponMuratopsr. 16 IlodzomogKa K meKkyuiemy KOHmMpOio:
CBepTOUHBIE CETH IToBTOpEeHue MaTepuana no pasaeny
7.1 Cetn aganTuBHOU 8 "Heiiponmuraropsl. CBepTOUHBIE CeTH",

PE30HaHCHOM TEOpPUU
(ART). MUHC tuma
ART-1, ee cTpykrypa,
napaMeTpuuecKoe
OIMCaHue, Mporeypa
CaMOOOyUeHHS U ee

MTOJITOTOBKA K 3aIIUTE Ta00paTOPHOH paboTHI
No6

Iloozomoeka K nabopamopnoii pavome: J1iist
BEITIOJTHEHUS 33JJaHUI TI0 JIA00OPaTOpHOU paboTe
Ne7 HeoOX0MMO NpeIBAPUTETIHLHO N3YUHUTh
TEMY U 3aJIa4{ BBITOTHEHHUS JTA0OPaTOPHOU

peau3anus. paboThl, a TaK k€ U3Y4UTh BOIIPOCHI BAPUAHTOB
Korautpos (cTpykTypa, 00paboTKU Pe3yIbTATOB M0 U3yUYEHHOMY B
0COOEHHOCTH paszgene "Heiiponmuratopsl. CBepTOUYHBIE CEeTH"
OpraHu3anuu 1 Marepuany.
o0OydeHus). CamocmoamensHoe usyuenue




Heokoruutpon

meopemuuecKo2o mamepuaia. I/I3yquHe

7.2 CBepTouHbIE CETH KaK 8 2 2 - - 4 - JIOTIOJTHUTEIHLHOTO MaTepuana o pa3aeny
pa3BUTHE IIapaJUTMbL "Heitpoumuraropsl. CBepTouHbIE ceTn"
HEOKOTHHUTPOHA. H3yuenue mamepuanog 1umepamypHbix
CTpyKTypa CBEpTOYHBIX UCIOYHUKOG:
ceTel, cBOMCTBa [1], cTp. 69 - 88
HEHPOHOB, aJITOPUTM
(hyHKIMOHUPOBAHUS U
o0yueHns
8 [Ipumenenne 16 4 4 - - 8 - Iloozomoeka K meKyuiemy KOHmMPOJIi0:
HCKYCCTBEHHBIX IToBTOpEHNE MaTepuaa Mo pasaety
HEUPOHHBIX CETEH "[IpuMeHeHne UCKYCCTBEHHBIX HEHPOHHBIX
8.1 O611e BOIpoChI 8 2 2 - - 4 - ceTeil", MOJATrOTOBKA K 3aIuTe Ja00opaTOpHOM
MIPUMEHEHUSI. pabotsr Ne7
Hcnons3oBanne MHC CamocmoamensHoe usyuenue
NPY PELICHUH 33134 meopemuueckozo mamepuana: N3ydenne
CTaTHYECKOH U JIOTIOJTHUTEIBHOTO MaTepraa o pasaery
JMHAMHYECKOU "[IpuMeHeHne HCKYCCTBEHHBIX HEHPOHHBIX
WICHTU(HUKALINH, cerei"
MOJIETTMPOBAHHS H3yuenue mamepuanog 1umepamypHbix
THITOBBIX UCIOYHUKOB:
CTOXACTHYCCKHX [1], cTp. 134-158
TIPOIIECCOB. [4], cTp. 26 — 41
Pacno3znaBanue [5], ctp. 10 — 46
00pa3oB u [6], cTp. 244 - 259
KJaccuUKanus
8.2 WHC B cucremax 8 2 2 - - 4 -
yIIpaBJIeHUs,
HEUPOCETEBBIE
PEryJsTOpSI,
aJlanTUBHOE U
ONTHMaJIbHOE
yIpaBJeHue
3aueT ¢ OUEHKOH 18.00 - - - 0.30 - 17.7
Bcero 3a cemecTp 144.00 28 28 - 0.30 70 17.7
Hroro 3a cemecTp 144.00 28 28 - - - 0.30 87.7

IIpumeuanue: Jlex — nexiuu; JIab — nabopatopusie padotsl; [1p — npaktuyeckue 3ausatust; KIIP — ayautopHble KOHCYAbTAIMK 110 KYPCOBBIM
npoektam/padotam; MKKII — nnauButyanbHble KOHCYIBTALUMH 110 KypCOBBIM IpoekTam/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK TIO pa3ienaM




muctumuael; CP — camoctosrensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecTalus
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Beedenue. Obwue 60npocvl NOCMpoeHuss UCKYCCIMBEHHbIX HeUPOHHbIX cemell

1.1. buosiornyeckuii HEUPOH U HEUPOHHAS OpraHu3anus Mo3ra. DopmMaabHbIA UCKYCCTBEHHBIN
HelpoH (knaccudeckas moaens Mak-Kamnoxa-IIurca). Pa3HOBHIHOCTH HCKYCCTBEHHBIX HEHPOHOB

buosiornueckuii HEWpOH M HEHpOHHas opraHuzamus Mosra. dopManabHbIA HCKYCCTBEHHBIN
HelpoH (knaccudeckas moaenb Mak-Kamnoxa-IIurca). Pa3HOBUIHOCTH HCKYCCTBEHHBIX HEHPOHOB.

2. Knaccudurauus neliponnoix cemeul

2.1. TToHsATHS IPEICTABUMOCTH 33]]a91 B HEHPOCETEBOM JIOTHYECKOM 0a3uce U 00y4aeMOCTH
HNHC. Ilepcentpon Po3en6nara u ero CBOMCTBA C MO3UITUHN IIPEICTABUMOCTH U 00y4aeMOCTH
Anroput™ 00y4eHHUs OJHOCIIONHOTO niepcenTpona PozenOiara. Meroast o0yuenust MTHC.

2.2. Anroput™m o0y4eHust ogHOCIOHHOro nepcentpona Pozendnara. Metoast o0yuenus MHC
[TonsiTus IpeIcTaBUMOCTH 33J1a4uM B HepoceTeBOM Jiornueckom Oazuce u odydaemoctu MHC.
[Tepcentpon Po3enbiara u ero cBOMCTBA € MO3ULIUI IPEICTABUMOCTU U 00y4aeMOCTH.

3. Mnozociounblil nepcenmpon U ai2opummbvl €20 00V4eHus

3.1. MHOrocioiHbIe CETH IPSAMOTo AeUCTBUsI. MHOTOCIONHBIN NTEpCENnTPOH
AstoaccornmatuBabie MHC u ux npuMeHnenue st CKaTusl ¥ KOAUPOBAHUS UH(POPMALIUH.

3.2. Anroputm o0ydenust oopaTHoro pacnpoctpaneHus omnoku (Back Propagation — BP) u ero
Moudukanun. CTOXacTUYeCKUe METOIbI 00yueHUS
MHOroCI0MHBIE CETH MPSAMOT0 I€UCTBUSI. MHOTOCTONHBIN MTEPCENTPOH.

3.3. ABtoacconmaruBabie MHC 1 ux npuMeHeHue JIs CKaTHs U KOAWPOBaHUS HH(OpMaIiu
Anroput™m oOyueHust obpatHoro pacrpoctpaHeHus omuoku (Back Propagation — BP) u ero
Moaudukarui. CTOXacTUYECKUE METObI 00yUEHU .

4. Cemu Koxouena. Cemu 6CMPEYH020 paACnpoCmpaHerHuA

4.1. Ceru Koxonena u ux oodydyenue. CeTu BCTPEYHOIO paclipoOCTpaHEHUs U UX IPUMEHEHUE
JUISL allPOKCUMALIUH MPSIMBIX U OOpaTHBIX 3aBUCUMOCTel. KackajHble ceTH u uX NpuMeHeHne

Cern KoxoneHna u nx oOydenue. CeTu BCTPEUHOTO PACIpPOCTPAHEHMs] U UX NMPUMEHEHHE IS
anMpOKCUMALIUH MPSIMBIX U 00paTHBIX 3aBUcUMOcCTel. KackaaHble ceTH U MX IpUMEHEHHE.

5. Cemu paduanvuvix basucholx pyukyui. Yacmuuno-pexyppenmuvie MHC

5.1. Ocobennoctu noctpoenus 1 HazHaueHue MHC ¢ paguanbHbIMU 0a3UCHBIMU (DYHKITUSMH.
Anroputm o0yudenus. ConocraBieHHs ceTell ¢ paauaibHbIMU 0a3UCHBIMU (PYHKUIHSAMU U
MHOT'OCJIOITHOTO epCenTpOHAa.

Cetu ¢ 00paTHBIMH CBSI3IMU. YacTHUHO-peKyppeHTHBIE ceTh DnMaHa 1 JKopraHa).

5.2. Cetu ¢ 0OpaTHBIMU CBSI3sIMH. YaCTHUHO-pEKYppEeHTHBIE ceTn Dnamana 1 XKopaaHa)

OcoOennoctu nocrpoenuss u HazHadeHne MHC c paananbHbiMH Oa3UCHBIMH (DYHKIMSIMH.
Anroputm o0ydenus. CoIloCTaBi€HUs CeTed ¢ paguaJbHBIMU Oa3UCHBIMH (DYHKIUSAMH U
MHOTOCJIOMHOTO MEPCENTPOHA. .
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6. Penakcayuonnvie UCKyCCmeeHHble HEeUPOHHbLE Cemi

6.1. Ceru Xondunga. Ocobennoctn ux GpynknuonunpoBanus. [I[pumenenne cetn Xonduiaa B
Ka4eCTBE acCOIMATUBHON MaMsTH, pacueT BECOBBIX KOI((UIIMEHTOB CETH U OLICHKA €€
MH(POPMALIMOHHON eMKoCTH. J[ByHampaBieHHas acconuaruBHas naMath (cetsb JJAIl), ocoGeHHOCTH
ee (QyHKIIMOHUPOBAHMS U HACTPOIMKH, HH(POPMAIIMOHHAS eMKOCTh. CeTn XeMMHHTa U X
IpUMEHEHHE

Cern Xondunna. OcobeHHoctn uX (QyHKIuMoHUpoBaHus. lIpumenenue ceru Xonduiga B
KayecTBE acCOLUMATMBHOM NaMsTH, pacdeT BECOBBIX KO3(PPULIMEHTOB CceTM M OLEHKa ee
UH(POPMALIMOHHOM eMKOCTH. J[ByHampaBineHHas acconuatuBHas namarth (cetb JJAIT), ocobennoctn
ee (YHKIMOHMPOBAHUS W HACTPOWKM, HMH(poOpManMoHHass eMkocTb. Cetn XeMMUHIa M HX
pUMEHEHHE.

7. Hetipoumumamopwi. Ceepmounvle cemu

7.1. Cern agantuBHo# pezoHaHcHou Teopuu (ART). MHC tuna ART-1, ee cTtpykrypa,
napaMeTpUIecKoe OMMCcaHue, MpoleIypa caMooOydeH s U ee peanu3anus. KorHuTpoH (CTpykTypa,
0COOEHHOCTH OpraHu3auuu u odyuenus). Heokoruutpon

CBepTOouHbIE CETH KaK Pa3BUTHE MAapaJurMbl HEOKOTHUTpOHA. CTPYKTypa CBEpTOUHBIX CETell,
CBOWCTBA HEHPOHOB, ATOPUTM (PYHKIIMOHUPOBAHUS M OOYUCHHSL.

7.2. CBepTOYHbIE CETH KaK pa3BUTHE MApaAUTrMbl HEOKOTHUTPOHA. CTPYKTypa CBEPTOUYHBIX
ceTeil, cBoiicTBa HEWPOHOB, AITOPUTM (PYHKIIMOHUPOBAHUS U O0yUEHUS

Cern anmantuBHOM pe3zonHaHcHo Teopun (ART). MHC tuma ART-1, ee crpykTypa,
napaMeTpruecKoe ONMCaHue, Mpoleypa caMooOydeHus U ee peanusanusi. KorHutpoH (cTpykrypa,
O0COOCHHOCTH OpraHu3aluu U o0y4yeHus). HeokorHuTpoH.

8. Ilpumenenue uckyccmeerHblx HeUpoHHbIX cemell

8.1. O6mue Bonpocel npuMeHeHus. Mcnons3oBanne MHC npu perienuu 3a1a4 cTaTHYECKOR U
JTUHAMHUYECKON UACHTU(UKAIINY, MOIETUPOBAHUS TUIIOBBIX CTOXAaCTHUYECKUX MPOIIECCOB.
PacrniozHaBaHne 00pa30B U KIacCUPUKALHS

HNHC B cucremax yrnpaBieHUs, HEHPOCETEBbIE PEryJSITOPHI, aJAalTHBHOE U ONTHMAaJIbHOE
YIIPABJICHUE.

8.2. THC B cuctemax ymnpaBJeHHs, HEUPOCETEBBIE PETYIISATOPHI, aJalITHBHOE U ONITUMAIILHOE
yIpaBICHUE

O6mue Bompocsl npumeneHus. McnonszoBanne MHC npu pemeHun 3amayd cTaTUYECKOW U
JUHAMUYECKOH MACHTU(QHUKAIMM, MOJEIUPOBAHUS THUIOBBIX CTOXACTHYECKUX  IPOLIECCOB.
Pacnio3naBanue 06pa3oB u kiaaccupuKaIus.

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
HE MIPEAYCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
1. CpaBHUTENBHOE HCCAEA0BaHUE HEMpoceTeBOro ontuMansHoro u 11N/ perynsatopos;
2. N3yyenue ocHOBHBIX oHATHH Teopun MHC;
3. Ilpumenenre MHOTOCIIOHHOTO iepcenTpoHa. ABroaccouuatuHas MHC.
ITporno3upoBaHue BpEMEHHBIX PSI/IOB;
4. MHOTOCIJIONHBIN EepCcenTpOoH. AJIITOPUTMBI 00yU€HUs, BBIOOpP CTPYKTYPBI U KOHTPOJIb
kadyectBa 00y4yenus MHC;
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5. Cetp KoxoneHa;
6. HelipoceTeBast cucrteMa yrnpaBiieHHs] HECTAITMOHAPHBIM 00BEKTOM;
7. CUHTE3 HEUPOCETEBOT0 ONTUMAIBHOTO PEryJIsTOpA.

3.5 Koncyabranumn

Texywui koumpoas (TK)

1. KoHcynpranuu HamnpasieHbl Ha [OJIyY€HUE MHAMBUAYAIBHOIO 3aJaHUS AJI BBIIOJHEHUS
KOHTPOJIBHBIX MeEpomnpusaTuii 1o paszaeny "Bpeaenue. OOmme BOMPOCH TOCTPOCHUS
UCKYCCTBEHHBIX HEHPOHHBIX ceTeil"

2. KoHcynbTanuu HampapJieHbl Ha MOJy4YeHHE WHAWBUIYAIBbHOTO 3a/1aHUs IS BBIIOJHEHUS
KOHTPOJIBLHBIX MEponpusATHii 1o pazaeny "Kiaccupukanus HeHpoHHBIX ceTen"”

3. Koncynbranuu HampapieHbl Ha MOJIy4€HHE MHIUBHYaIbHOIO 3aJaHUS JJIS BBIITOJIHEHHUS
KOHTPOJIbHBIX MEPOIPUATHI 10 pazneny "MHOToCIONHBIM NEPCENTPOH U AITOPUTMBI €T0
oOyuenus"

4. KoHCynbTallUM HaIpaBJIEHbl Ha MOJIYYEHHE WHIUBUIYAIbHOIO 3a/aHUs JUISl BBITOJIHEHUS
KOHTpOJIbHBIX ~ Meporpusituii 1o pazaeny "Ceru Koxonena. Ceru  BCTpEUHOTO
pacrmpoctpaneHus"

5. Koncynbranum HampasieHbl Ha MOJIyY€HHE WHAMBUAYAJIbHOIO 3aJjaHUs I BBIIOJIHEHUS
KOHTPOJbHBIX MeponpusaTuii nmo pasgeny "CeTu paauanbHbIX Oa3HCHBIX (YHKIUH.
Yactuuno-pexyppentabie MTHC"

6. KoHcynbranuu HanmpaBieHbl HA MOJyYSeHHE WHAWBUIYAIBHOTO 3a/JaHUS JIJIsl BHIIOJTHEHHUS
KOHTPOJIbHBIX MEPOIPHUATHN 10 paszeiy "PenakcallMOHHBIE MCKYCCTBEHHBIE HEHPOHHbIE
cetu"

7. KoHcynbTanuu HampapjeHbl HA MOJyYECHUE WHAWBUIYAIBHOTO 3a/laHUs JUIsl BBIIOJHEHUS
KOHTPOJIbHBIX MeponpusaTHil no paszneny "Helipoumuraropsl. CBeprounble cetu"

8. KoHcynbTanuu HampapieHbl Ha MOJyYEeHUE WHAWBUIYAIBHOTO 3a/laHUs JJIsi BBITOJHEHHS
KOHTPOJBbHBIX MEpONpHUiATH 1o pazaeny "llpuMeHeHHe HMCKYCCTBEHHBIX HEMPOHHBIX
cereit”

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U opMu

YEMBIX B HUX KOMIIeTeHI Uil

3anjgaHupOBaHHbIE PE3yJbTaThl 00Y4YEHUS 110 Kot Howmep pa3aena qucuuiivssl (B O1ueHouHOE CPEeNCTBO
JUCLIUIUIMHE COOTBETCTBUU C 11.3.1) (TN 1 HAUMEHOBAaHUE)
WH/INKAaTOPOB
(B COOTBETCTBUH C pazfesoM 1) 1/2|3]4]5]|6]7]8

3HaTh:

TUIIOBBIE PA3HOBUJHOCTH UCKYCCTBEHHBIX HEHPOHOB JlaGopatopHas paboTta/BeinosnHenue u

Y TUIIOBBIE CTPYKTYpBI HEHpoceTe 3amuTa 1abopatopHbIx padbot Ne 3, Ne 4

W-2nx-1 + [TpoBepounas pabora/TecTupoBanue 1no

Temel Pa3HOBHIHOCTH HCKYCCTBEHHBIX
HEHWPOHHBIX ceTei (Tect])

OCHOBHBIC HaNPaBJICHNs Pa3BATHS HEHPOCETEBBIX V-2 + JlaGopatopHnast paboTta/Beimnonnenue u

TEXHOJIOTUH U KIIF0UeBble 001aCTH UX IPUMEHEHUS 3anmTa J1abopaTtopHbIX padoT Ne 5, Ne 6

MOTEHIHAJIbHBIE BO3MOXKHOCTH ipuMenenust MTHC JlaGopatopHnast paboTta/Beimnonnenue u

ULl peLIeHUs] TUTIOBBIX 3a]a4 aHajau3a, 00paboTKu 3amuTa JjaboparopHoi paboTsl Ne 7

nHGOPMAIIH 1 yIpaBieHns, B ToM qucie B yernosuax | M1 Sk T JlaboparopHas pabota/BeinonHenue u

©¢ HETOTHOTDL 3anuTa 1abopatopHbix padbot No 1, Ne 2

0COOEHHOCTH CTPYKTYp, HAaCTPOUKH, JlaGopatopHast paboTta/BeinonHenue u

(GYHKIIMOHMPOBAHUS U IPUMEHEHMsI HelipoceTelt s 3amuTa J1abopatopHbIx padot Ne 1, Ne 2

00pabOTKHU IKCIIEPUMEHTATIBHBIX TAHHBIX A3 N JlabopatopHnast pabota/BrInosiHeHHE U
3amuTa J1abopatopHbIx padoT Ne 3, Ne 4
JlabopatopHnast pabota/BrInosiHeHHE U
3anmTa JJabopatopHbIX pabot Ne 5, Ne 6

YMersn:

OCYILIECTBIIATH BBIOOP TOW MJIM MHOM MapaurMsl JlaboparopHas paboTa/BeinonHenue u

NHC ¢ yaeToM 0coO0eHHOCTEH KOHKPETHOM 3amuTa J1abopatopHbIXx padoT Ne 3, Ne 4

TPUITAZHOM 3a1aTH W-2nk-1 + [TpoBepounas padora/TecTupoBanue Mo
Temel Pa3HOBHIHOCTH HCKYCCTBEHHBIX
HEHpPOHHBIX ceTei (Tect])

pon3BoauTh cuHTe3 noaxoasmen MHC n W21k + + JlaGopatopHnas pabora/Beinonnenue u

pealn30BbIBaTh COOTBETCTBYIONIUHN AJITOPUTM 3amuTa JabopatopHbsix padbot Ne 3, Ne 4
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oOy4eHus

JlabopaTopHnast pabota/BrinosiHeHHE U

3anuTa 1abopatopHbIx padbot Ne 5, Ne 6
ucnosb3zoBatb MHC miist penienus 3agau JlabopaTtopHnast pabota/BrinosiHeHHE U
PEryJIMPOBAaHUS U YIIPABICHUS TEXHUYECKUMHU W/1-3nk1 3ammTa J1abopatopHbIX padbot Ne 5, Ne 6
00BEKTaMu
MIPOBOJIUTH CPABHUTEIBHBINA aHATIU3 PA3ITUYHBIX JlaGopatopHnast pabora/Beinonnenue u
BapuanTtoB MHC u BeIOMpaTh Hanbosee 3amuTa JadopaTopHoi padboTer Ne 7
3¢ GEKTUBHBIN s peIIeHHs] KOHKPETHOM 3aaun W/T-3nxc1 1

aboparopras pabota/BreInonHeHne 1
3anuTa 1abopatopHsix padbot No 1, Ne 2
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
6 cemecTp

Dopma peanmzanuu: KoMrboTepHOE 3a/1aHHE
1. BemonHenue u 3amuTa naboparopHoit pabotsl Ne 7 (JlabopaTopHas pabota)
2. BeimmoaHenue u 3amuTa 1adbopatopHbix padbot Ne 1, Ne 2 (JTaboparopHas pabota)
3. BemonHenwue u 3ammTa 1aboparopHbeix padbot Ne 3, Ne 4 (JlaboparopHas paboTa)
4. BemmonHnenue u 3amura gabopatopHbix padot Ne 5, Ne 6 (JIabopaTtopHas pabora)

Dopma peanuzanuu: [TucemenHas padora
1. TectupoBanue 1o remel Pa3HOBUAHOCTH UCKYCCTBEHHBIX HEHPOHHBIX ceTel (TecT])
(ITpoBepounas pabota)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

3auem c oyenxou (Cemecmp Nob)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0CHOBaHMU CEMECTPOBOM U 3a4ETHOW COCTABJISIOLIUX.

B numiom BeICTaBIsIeTCS OLICHKA 32 6 CEMECTp.

IIpumeuyanue: OLeHOYHbIC MAaTEpUAIIbI 110 TUCLUITIIMHE IPUBEACHBI B (DOH/IE€ OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Kpyrnos, B. B. HckyccTBennble HeliponHble ceTu : Teopus u npaktuka / B. B. Kpyrnos, B. B.
Bopucos. — M. : I'opsiaast JTuaus-Tenexom, 2001. — 382 ¢. — ISBN 5-935170-31-0.;

2. Ocosckuit, C. Heliponnsle cetu 1y 00paboTku uHGopmanuu : nep. ¢ noit. / C. OcoBckuit. — M. :
®unancel u cratuctuka, 2002. — 344 ¢. — ISBN 5-279-02567-4.;

3. 'onoBko, B. A. HeliponHsble ceTu: o0y4yeHue, oprauuzanus u npumenenue: Ku.4 : YueGHoe
nocobue 1 By30B o HarpasieHuto "llpuknannsie matematuka u pusuka" / B. A. T'oy10BKoO ;
O6m. pen. A. W. Tanymkun. — M. : UTTPXKP, 2001. — 256 c. — (HelipokoMIIbIOTEpHI U UX
npumenenune) : 5-93108-05-8.;

4. boponkuH, A. A. OCHOBBI HCKYCCTBEHHBIX HEHPOHHBIX CE€TeH U X MPUMEHEHUE : 1a00paTOPHBIHA
npakTukyMm [uis ABTU no nanpasienuto "YnpasineHue B TexHu4ueckux cuctemax"] / A. A.
bopoaxun, B. JI. Enucee, Hau. uccnen. ya-r "M3OHW" (HUY"MDU"). — M. : U3n-Bo MDU, 2017. —
57 c. — ISBN 978-5-7046-1858-4.

http://elib.mpei.ru/elib/view.php?id=9949;

5. Kpyr, I1. I'. HelipoHHbI€ c€TH 1 HEHPOKOMITBIOTEPHI : YUeOHOE TOCOOHE M0 Kypey
"Mukpomnpoueccops!" o Hanpasienuto "MHpopmaTrka u BeruucnutensHas rexuuka" / I1. T'. Kpyr,
Mock. suepr. uH-T (MOU TY). — M. : U3n-Bo MDU, 2002. — 176 c. — ISBN 5-7046-0832-9.;

6. A. b. bapckuii- "Jlornueckue Heliponnslie cetn", 3narenscrBo: "MHTEpHET-Y HUBEPCUTET
Hudopmanmonnsix Texuonoruit (MHTYUT)|bunom. Jlaboparopus 3nanuii", Mocksa, 2007 - (352
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C.
https://biblioclub.ru/index.php?page=book&id=232983.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe ofecrneyeHue:

1. NNACS.

5.3 UnTepHeT-pecypchl, BKJIOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(POPMAIIHOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas 3siekTpoHHas oubauoreka - https://elibrary.ru/
4. baza nannbix Web of Science - http://webofscience.com/
5. ba3za gannbix Scopus - http://www.scopus.com
6. HanmoHaibHast 3JIeKTPOHHAst OudmoTeKa - https://rusneb.ru/

7. Dnexrponnas oudmoreka MOU (36 MOMH) - http://elib.mpei.ru/login.php

8. ITopTan oTKpHITHIX AaHHBIX Poccuiickoii ®@exepannu - https://data.gov.ru

9. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U COUMAIBLHOI 3amUTHI PD -
https://rosmintrud.ru/opendata
10. ba3a OTKPBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3Butus P® -

http://www.economy.gov.ru

11. Ba3a oTKpbITHIX A1aHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata
12. DnexTpoHHas oTKpbITas 6a3a naHHbIX ""Polpred.com O630p CMHU" -

https://www.polpred.com

13. O¢puunanbublii caiiT @eaepajabHOI0 areHTCTBA M0 TEXHUYECKOMY PeryJHpPOBAHUIO H
MeTpoJioruu - http://protect.gost.ru/
14. OTkpbiTas ynuBepcurterckas nngpopmaunontas cucrema «POCCHUSD -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun noMeeHust

Homep aynuropun,
HaHMeHOBaHHe

OcHalmenue

VY4ebHble ayIUTOPUH IS
MIPOBEICHUS JIEKIIMOHHBIX
3aHATHN U TEKYLIETO

M-307, YuebHast ay1uTopus

CTOJI IpenIoAaBaTeJid, CTOJI y‘le6HHﬁ,
CTYJI, JOCKa MEJIOBaA, KOMIIBIOTCPHAA
CCTh C BEIXOIOM B I/IHTCpHeT,

KOHTPOJIA MYJIbTUMEANIMHBIN IPOEKTOP, IKPaH
XK-120, MamuHHbIH 3a1 cepBep, KOHIUIMOHEP
NBI{
VY4eOHble ayAUuTOpUU IS M-304a/1, YueOnas CTOJI MIPEMo/IaBaTesi, CTOJ
IIPOBEACHUS nabopaTopus KOMIIBIOTEPHBIH, CTYJI, KOMIIBIOTEPHAs

1a00paTOPHBIX 3aHATUI

MOJCIIMPOBAHUSA CUCTEM U
aHaJIn3a JaHHBIX

CeTh C BBIXOJIOM B MIHTEpHET, JOCKa
MapKepHasi, KOMIBIOTEP NEPCOHATBHBIN

K-120, MamuHHBIHN 3a71
UBI],

cepBep, KOHIUIHOHED

VY4eOHble ayAUTOpUU IS
IPOBEICHUS
MIPOMEKYTOUHON
aTTecTalluu

M-307, YaeOnas ayauTopus

CTOJI TIPEMNO/IaBaTeIsA, CTOJI YUeOHBIH,
CTYJI, JOCKa MEJIOBasl, KOMIIbIOTEpHAs
CETh C BBIXOJA0OM B I/IHTepHeT,
MYJIbTUMEANIHBIN POEKTOP, IKPaH

K-120, MamuHHBIHN 3a71
UBI],

cepBep, KOHIUIHOHED

ITomemenus s

HTB-303, JlekiinonHas

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
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CaMOCTOSITEIILHOU
paboTHI

ayIuTOpus

MMCbMEHHBIN, BEIIaNKa I Ok IbI,
KOMITbIOTEPHAs CETh C BBIXOJOM B
NHTepHeT, KOMIBbIOTEP NMEPCOHATIbHBIN,
MIPUHTEDP, KOHJIUIIMOHED

TTomerenust misa
KOHCYJIbTUPOBAHUS

M-304a/2, Yuebnas
naboparopus
MOJICJTUPOBAHUS CUCTEM U
aHaJM3a JaHHBIX

Kpeciio paboyee, CTOJ IperoaaBaress,
CTOJI y4eOHBIH, CTYI, Kad 1is
JIOKYMEHTOB, IIKa( UIsl OAEKIbI,
KOMIIBIOTEpHAsI CETh C BBIXOJIOM B
HNuTepHeT, KOMIbIOTEP NEPCOHATBHBIN

M-302/2, Hayunas rpynmna
HEUPOCETEBBIX,
CTaTUCTHYECKUX H
(bpaKTagbHBIX METOOB
00paboTKK HHPOPMALIUU

CTOJI, CTYJI

Ilomenienus st
XpaHeHus: 000py10BaHuUs
U y4eOHOTO MHBEHTAps

M-309, KnamoBas

CTOJ, CTYJI, KA A7 XpaHSHHS
VWHBEHTapPs

M-301/1, KnagoBas

CTYI
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

HelipoxoMnbloTephl ¥ UX TPUMEHEHUE

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2
KM-3
KM-4
KM-5

TectupoBanue o TemMel Pa3HOBUIHOCTH NCKYCCTBEHHBIX HEHPOHHBIX ceTei (TecTl)
(ITpoBepounas pabora)

Brimonaenue u 3amnuTa 1adopatopHsix padboT Ne 1, Ne 2 (JIaGoparopHas padota)
Brimonnenue u 3amura 1abopatopHbix padot Ne 3, Ne 4 (JTabopaTopHas pabota)
BrimonHeHue u 3amnuTa 1abopatopHbix padboT Ne 5, Ne 6 (JIaboparopras paboTa)
Brinonnenue u 3amura 1adoparopHoit padotsl Ne 7 (JlaboparopHas padota)

Bujx npomexyTo4HOIl aTTecTanMu — 3a4eT C OLIEHKOM.

Nunekc KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuumumabl KM: L 2 3 4 >
pasnena Henens 2 5 8 11 14
KM:
1 Beenenune. O0mue BOMPOCH! MOCTPOCHUS
MCKYCCTBEHHBIX HEHPOHHBIX CETEH
buonornuecknii HEMPOH U HEMPOHHAsL OPraHU3aLUs
11 Mo3ra. @opManbHbIi HCKYCCTBEHHBIN HEMPOH + + + +
' (xmaccuyeckas moaenb Mak-Kannoxa-IIurca).
Pa3HOBUHOCTH HCKYCCTBEHHBIX HEHPOHOB
2 Knaccudukanust HeMpOHHBIX ceTen
[ToHsTHS TPEACTABUMOCTH 3aJa4 B HEUPOCETEBOM
21 norudeckoM Oazuce u oodydaemoctu MHC. + +
' [Tepcentpon Po3enbnara u ero cBoicTBa ¢ O3UILIUNA
MPEJICTABUMOCTH U 00y4aeMOCTH
29 Anroput™ 00y4eHHUs OJTHOCIOHHOTO MepPCenTPOHa + +
' Pozen6nara. Meroas! o0yuenus THC
3 MHOTrOCIOWHBIN NEPCENTPOH U AITOPUTMBI €I0
o0y4deHus
31 MHOFOCHOIEIHH? CETHU MPSAMOTO AEUCTBUS. + + + +
MHOTrOCIOMHBIN NEPCENTPOH
AnroputM o0ydeHust 00paTHOTO PACIIPOCTPAHECHHUS
3.2 ommn6ku (Back Propagation — BP) u ero + +
moupukarmn. CTOXacTHYECKHE METOIbI O0yUeHUSs
33 AstoaccornmatuBabie MHC 1 ux npuMenenue st + +
' CKaTus U KOAMPOBaHMS MHYOpMAIHH
4 Cetn Koxonena. CeTn BCTpEYHOT0O paclpOCTPAHEHUS
Certu Koxonena u ux o0y4denue. CeTu BCTPEUHOTO
41 pactpocTpaHEHUs U UX PUMEHEHHE NS + +

AlMPpOKCUMAIMU IIPAMBIX U 06paTHLIX 3aBHCHUMOCTEH.
KaCKaI[HBIC CCTU U UX NPUMCHCHHC
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Cetn paguanbHBIX 0a3uCHBIX QyHKIMH. YacTHyHO-
pexyppenTHbie MTHC

5.1

Ocob6ennoctu nocrpoenus u HazHauenue MHC ¢
panuaibHBIMU 0a3UCHBIMU (DYHKIUSAMHU. AJITOPUTM
oOyuenus. ConocraBieHHsl ceTel ¢ pauaabHbIMU
0a3uCHBIMU (DYHKIUSAMHU ¥ MHOTOCJIOHHOTO
nepcenTpoHa.

5.2

Ceru ¢ oOpatHbIMHE CBsI3siMU. YacTHuHO-
peKyppeHTHbIe ceTn Dnmana u JKopaana)

PenakcanmoHHble HCKYCCTBEHHBIE HEUPOHHBIE CETU

6.1

Ceru Xondunga. OcoOEHHOCTH UX
¢ynkunonupoBanus. [Ipumenenue cetu Xormduiaa B
KaueCTBE aCCOIMATHBHON MaMSITH, paciyeT BECOBBIX
KO2(PHUITMEHTOB CETH U OlIEHKa €€ MH(POPMAIIMOHHOMN
e€MKOCTH. [IByHaINpaBiIcHHAS aCCOIIMATUBHAS ITaMSATh
(cets [IAII), ocobeHHOCTH €€ (HYHKIIMOHUPOBAHUS U
HACTPOMKHU, HHPOpMAIOHHAs eMKOCTh. CeTn
XeMMHHTa U UX TPUMCHCHHE

HetipoumuraTopsl. CBepTOUHBIE CETH

7.1

Cetu apantuBHO# pe3onancHo Teopun (ART). MTHC
tuna ART-1, ee cTpykrypa, napaMmeTpuieckoe
olnucaHue, NpolLeypa caMoOOyUeHUs U ee
peanuzanusi. KorHUTpoH (CTpyKTypa, 0COOEHHOCTH
opraHuzaiuu u ody4yenus). Heokoruutpon

7.2

CBepTouHbIE CETH KaK pa3BUTUE MapagurMbl
HEOKOTHUTpoHa. CTPyKTypa CBEPTOYHBIX CETEM,
CBOICTBa HEHPOHOB, AITOPUTM (PYHKLIMOHUPOBAHUS U
o0ydeHus

IIpuMeHeHre NCKYCCTBEHHBIX HEMPOHHBIX CETEH

8.1

O6mmue Bonpocsl npumenenus. Micnons3oBanue MHC
P PELIEHUH 3a/1a4 CTAaTUYECKON M TMHAMHYECKOU
UIEeHTU(DUKAIIIN, MOJICTUPOBAHUS TUITOBBIX
CTOXAaCTHUYECKHUX IporeccoB. Pacno3HaBanue o6pazoB
U KJaccupUKanus

8.2

MNHC B cucremax ynpaieHHs, HEHPOCETEBbIE
PEryJsTOpHl, aJATUBHOE M ONITUMAJIBHOE YIIPABICHUE

Bec KM, %:

15

20

25

25

15
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