MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagjienue noaroroBku/cnenuajabHocTh: 27.03.04 YupasiieHue B TEXHHYECKHUX CHCTEMAX

HaumeHnoBanune o6pa3oBaTtejbHON nporpaMMbl. CHCTeMBI H TEXHHYECKHe CPEICTBA ABTOMATH3ALMH 1
ynpaBJieHHst

YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajJaBpuaT

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
HEUPOKOMIIBIOTEPHI U UX IPUMEHEHUE

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:

8 cemectp - 3;

Yacos (Bcero) no yueoHomy
MJIAHY:

108 yacoB

Jlekuuu

8 cemecTp - 24 yaca;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

JlabopaTopHbie padoThI

8 cemecTp - 24 yaca;

Kouncynbranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

8 cemecTp - 59,7 yaca;

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:

3auyer ¢ OLEHKOM

8 cemectp - 0,3 yaca;
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NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

®unapeToB .0,

Waentuduratop

R73474c6e-FilaretovGF-583724c4

I".®. dunaperon

(LOIKHOCTB)

COI'ZTACOBAHO:

PykoBoguTens

(mozmucs)

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

(pacmudpoBKa HOIIHCH)

o Bnageneyu WwunuH [.B.
00pa3oBaTeIbHON IPOrPaMMBI WaenTadukatop RA95daf18-ShilinDV-59db3f0e J.B. lunun
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozmycs) (pacmudpoBka
TIO/TIHACH)

3aBeyIOIIMI BBITYCKAIOIICH
KadeIphl

MNognucaHo 3neKTpoHHO| nognuceio ®TEOY BO «HUY «M3W»

CseneHva o snagensuye L3N M3K

Bnapeney

bobpsikos A.B.

Waentuduratop

R2c90f415-BobriakovAV-70dec1fd

A.B. bobOpsikoB

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3B8.HPI€)

(mozrucs)

(pacmudpoBka
TIOJITTHCH)



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

IMPUKIAAHBIX 3a/1a4

33[[3‘11/1 AUCHHUIIIMHBI

- U3y4YCHUE OCHOB TEOPUH, OOIINX MPUHIIUIIOB OCTPOeHHS U ucnonb3oBanus MHC kak
COBPEMEHHOTO CpPEeACTBa 0OPa0OTKH U aHAIH3A TAHHBIX;

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

- mpuoOpeTeHne HaBbIKOB pemeHus ¢ momousio MHC npukmagaeix 3a1a4d KiiaccupuKaim,
pacro3HaBaHUsl 00pa30B U CKATHSI HHPOPMAIIMHU, UACHTH(GUKAIIMHA CTATHYCCKUX M JMHAMHYCCKUX
00BEKTOB YIipaBJICHHA, TIOCTPOCHUA MO[[GJ'IGI;'I BPCMCHHBIX pAA0B, CHHTC3a HeﬁpOCCTeBBIX CUCTEM

yIpaBICHUS;

- OCBOCHHE HENPOCETEBOT0 NHCTPYMEHTApHUs JUIsl YHUBEPCAIbHOTO CPEICTBA PELLICHUS 3a/ia4 B
Pa3JINYHbBIX IPUKIIAJHBIX 00JaCTAX.

CDOpMI/IpyeMLIC y o6yqa101uer00ﬂ KOMIICTCHIUHU U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

KOI[ U HAMMCHOBAHHEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[1K-2 Cniocoben
pa3pabaThIBaTh CUCTEMBI 1
TEXHUYECKHUE CPEICTBA
ABTOMATH3AINH U
yIpaBJICHUS] HA OCHOBE
COBPEMEHHBIX
POTPAMMHBIX U
anmapaTHbIX CPEJCTB

U1-2nk-2 @opmynupyer
KPUTEPHH KayecTBa,
pa3pabOTKH, HACTPONKH U
TECTUPOBAHUS aJITOPUTMOB
aHaJIM3a JaHHBIX

3HATh:

- OCHOBHBIE HaIlPaBJICHUS PA3BUTHUS
HEUPOCETEBBIX TEXHOJOTUMN U KIIFOUEBBIE
00J1aCTH UX TIPUMCHCHHUS;

- TUIIOBBIE PA3HOBUIHOCTH
MCKYCCTBEHHBIX HEHPOHOB U TUIIOBbIE
CTPYKTYpPBI HEHPOCETEM.

YMETB:
- IpOU3BOAUTH cUHTE3 noaxoxasmen MHC

U PEAIN30BBIBATh COOTBETCTBYIOIIHN
aJITOPUTM OO0YYEHHUS;

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

TIK-2 Cnocoben
pa3pabaThIBaTh CUCTEMBI U
TCXHNYCCKHUC CpeI[CTBa
aBTOMAaTH3allNHU U
YIIpaBJICHUS Ha OCHOBE
COBpPEMEHHBIX
IIPOTPAMMHBIX U
anmapaTHBIX CPEICTB

NJI-3nk-2 JlemoncTpupyer
3HaHHUE Pa3JInYHbIX CIIOCOOO0B
MAaIIMHHOTO O0yUeHus U
CHOCOOHOCTh MPUMEHATH X Ha
NPaKTHUKe

3HATh!
- IOTCHIIMAJIbHBIC BO3MOXKHOCTH
npumeHerns MHC nns pemieHust TUIIOBBIX
3aJ1a4 aHaiu3a, 00paboTKH UHPOPMALUK U
yIIpaBJIEHUS, B TOM YHCJIE B YCIOBUAX €€
HETIOTHOTHI;

- 0COOEHHOCTH CTPYKTYp, HACTPOUKH,
(GYHKIIMOHUPOBAHUS U TPUMEHEHUS
HeipoceTeit U1 00paboTKu
OKCIICPUMCHTAJIBHBIX JAHHBIX.

YMETB:
- ucniosib3oBath MHC st pemenns 3anau

PEryJIUpOBAaHMS U YIIPABICHUS
TEXHUYECKUMHU 00bEKTaMHU;

- IPOBOJUTH CPABHUTENIbHBIN aHATIU3
pasnuysbix BapuanToB MHC u BeIOMpath
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

HauOosiee 3 PEeKTUBHBIN TSI peIICHUS
KOHKPETHOM 3aJ1a4yH.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuummHa OTHOCUTCS K OCHOBHOW MpodeccHoHanbHOM 00pa3zoBareinbHOil nporpamme CUCTEMBI
U TEXHUYECKHE CpeACTBa aBToMaTHu3auuu U ynpasieHus (nanee — OIIOII), HanpaBneHus MoAroTOBKU
27.03.04 VYmpaBieHHe B TEXHUYECKHX CHCTEMax, YpOBEHb OOpa30BaHHWS: BBICIIEE OOpa3OBaHHE -

OakanaBpuar.

bazupyercs Ha ypoBHE cpeHero o01iero oopa3oBaHusl.

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




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

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 9.5 8 15 3 - - - - - - 5 - Camocmosamenvnoe usyuenue
BOIPOCHI TOCTPOCHHUS meopemuueckozo mamepuana: N3ydenne
HCKYCCTBEHHBIX JIOTIONTHUTEIBHOTO MaTepraa 1o pasaery
HEUPOHHBIX CETEH "Beenenue. O01IHE BONPOCH TOCTPOSHUS
11 Buonoruueckuit 9.5 15 3 - - - - - - 5 - UCKYCCTBEHHBIX HEHMPOHHBIX ceTei"
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 BApUAHTOB
Mmojens Mak-Kamnoxa- 00paboTKH pe3yIbTaTOB 110 U3YIEHHOMY B
[utca). pasneine "Benenne. OOmue BOIpocs!
PasnoBugHOCTH IIOCTPOEHHUSI UCKYCCTBEHHBIX HEPOHHBIX
HCKYCCTBEHHBIX ceteil" Marepuany.
HEeWpOHOB IlodzomogKa K meKkyuiemy KOHmMpOio:
IToBTOpEeHue MaTepuana no pasaeny
"Beeaenune. OO11ME BOIPOCHI MTOCTPOSHHUS
HCKYCCTBEHHBIX HEUPOHHBIX ceTeil",
MOAroTOBKa K TecTy Nel
H3yuenue mamepuanog 1umepamypnbix
UCHIOUHUKOB:
[4], ctp. 5-21
2 Knaccudukarus 7.0 3.0 - - - - - - - 4 - Camocmoamenvnoe uzyuenue
HEeWpOHHBIX ceTel meopemuueckozo manepuana: Nzydenve
2.1 ITonsiTust 35 15 - - - - - - - 2 - JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
MIPEICTaBUMOCTH "Knaccngukamust HelipoHHBIX ceTeil"

3a/1a4yd B HEUPOCETEBOM
JIOTHUECKOM 0a3uce u

Iloozomoexa Kk mexkyuiemy KOHmMPOJII0:
IToBTOpEeHue MaTepuana no pasaeny
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obyuaemoctu THC.
IIepcentpon
Po3enbiara u ero
CBOMCTBA C HO3UILIUHA
MPEACTABUMOCTH U

"Kiraccugukanus HelipoHHBIX ceTei"”,
MOATOTOBKA K TecTy Ne2 u 3amure
nabopaTopHoii paboThr Nel

Iloozomoeka K nabopamopnoii pabome: J1is
BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe

o0ygaeMocTH Ne2 HeoOX0IUMO TpeIBAPUTEIHHO H3YIHUTh
2.2 AnTopuT™ 00y4YeHHS 3.5 15 - TEMY M 3a/1a9H BBITIOJHEHUS 1a00paTOpHOU
OJTHOCIIOWHOTO paboTHI, a TaK k€ U3Y4UTh BOIIPOCHI BAPUAHTOB
mepcenTpoHa 00paboTKN pe3yIbTaTOB 110 U3YICHHOMY B
Poszenbnara. Metoapt paznene "Knaccudukanus HeHpoHHBIX ceTei”
o0y4enust UHC MaTepHany.
H3yuenue mamepuanoe 1umepamypHbix
UCIMOYHUKOG:
[3], cTp. 29 - 32
3 MHorocnoiHsIi 14.0 45 | 35 Camocmoamenvroe usyuenue
MEPCETITPOH U meopemuuecko2o mamepuana: VIsyaenue
ITOPUTMBI €TO JIOTIOJTHUTENBHOTO MaTepHaia o pa3zieiny
o0yueHus "MHOTroCJI0MHBIN EPCENTPOH U aJITOPUTMBI €T0
3.1 MHOTOCIIOHHEIE CeTH 4.5 1.5 1 o0y4eHus"
MpsIMOTO AEHCTBUSL. Iloozomoeka K nabopamopnoii pavome: J1ist
MHorocnoiHbsIi BBITIOJTHEHHS 33/1aHUH 110 J1abopaTopHOi padore
MIEPCENTPOH Ne3 Heo6X0UMO MPEABAPUTEIHHO U3YIHUTh
3.2 AnTopuT™ 00yUYCHHS 4.5 1.5 1 TEeMy U 3aJ1a44 BBIITOIHEHUS J1JabOpaTOpHOH
obpatHOro paboTBhI, a Tak ke N3Y4YUTh BOIIPOCH BAPHAHTOB
pactpocTpaHeHHs 00paboTKU Pe3yabTATOB [0 H3yYEHHOMY B
omubxu (Back paszzaene "MHOTOCIOWHBIN TePCeNTPOH U
Propagation — BP) u aJTOPUTMBI €T0 00yUeHHS " MaTepuay.
ero MoJu(pUKaIny. Ilo0z0mogKa K meKyuiemy KOHmpoJio:
CroxacTuieckue IToBTOpEHNe MaTepuaa Mo paszaety
METOZBI O0YICHUS "MHOrOCIIOMHBINA NEPCENTPOH U AITOPUTMBI €r0
33 ABTOACCONMATUBHBIE 5.0 15 | 15 00y4enus", mOAroToBKa K tecty Ne3 u samure
HNHC u ux npuMeHeHue naboparopHoii padoTsr Ne2
JUISL COKATHUSL 1 H3yuenue mamepuanoe iumepamypHoix
KOJIMPOBAHMS UCHIOYHUKOB:
uHpOpMAIUU [2], cTp. 50-54
4 Cetu Koxonena. Cetu 10.5 15 3 Iloozomogka K 1adopamoproii pavome: JIns
BCTPEYHOTO BBITIOJTHEHUS 33/1aHUH 110 JTabopaTopHO padore
pacupoCTpaHeHus Ned4 He0O6X0IUMO TPEABAPUTEIHHO H3YIHUTh
4.1 Cetn KoxoHeHa 1 ux 10.5 1.5 3 TEMY U 3a/1a4¥ BBITTOTHEHHS JJaO0OpaTOpHOH
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oOyuenue. Cetu
BCTPEYHOTO
pacipoCTpaHeHHS U HX
MPUMEHEHHUE IS
anmpoKCUMAIINU
MIPSIMBIX ¥ 00OpaTHBIX
3aBUCUMOCTEH.
Kackannble cetu u ux
NpUMEHEeHHE

paboTHl, a TaK k€ U3YYUTh BOIIPOCHI BApUAHTOB
00pabOoTKU pe3yJIbTATOB 10 H3YYCHHOMY B
pazzgene "Cetu Koxonena. CeTu BCTpeuHOro
pacnpocTpaHeHHs" MaTepHaly.
Iloozomoeka Kk mexyuiemy KOHmpoaio:
[ToBTOpenne maTepuana mo paszeny "Ceru
Koxonena. Cetn BCTpedHOTO
pacnpocTpaHeHHs", MOATOTOBKA K 3aIlUTe
nmabopaTopHOi paboTer Ne3
Camocmoamensnoe uzyuenue
meopemuueckoz0 mamepuana: N3yuenue
JIOTIOJTHUTEJIBHOTO MaTepHaia Mo pasaeiry
"Ceru Koxonena. CeTu BCTpE4HOTO
pacmpocTtpaneHus"

H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOG:

[3], cp. 148 - 152

Cetn paznanbHBIX
0a3MCHBIX (PYHKITHI.
YactuaHo-
pexyppenTHsle MTHC

11.0

3.5

3.5

5.1

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

5.0

15

1.5

5.2

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

Iloozomoeka K nabopamopnoii pavome: J1ist
BBITIOJTHEHHS 33/IaHUH 110 T1a00paTopHOH padoTte
Ne5 HE0OX0OMMO NpEABAPUTEIHHO N3YUHThH
TEMY M 3a/1a4¥ BBITIOJHEHUS J1a00paTOpHOH
paboThI, a Tak ke N3YYUTh BOIIPOCH BAPHAHTOB
00paboTKU Pe3yabTATOB M0 H3yUYEHHOMY B
paznene "CeTu paguanbHbIX 0a3UCHBIX
¢bynkimii. Yactnuno-pexkyppentnsie MHC"
MaTepHany.

Ilo020mogKa K meKyuiemy KOHmMpoJiio:
[ToBTOpenue marepuaina no pasaeny "Ceru
panuaibHBIX 0a3uCHBIX QyHKIMH. YacTnaHO-
pexyppentasle MTHC", moaroroBka k 3amure
nmabopaTopHOit paboTer Ned
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 10 Ilod2omogKa K meKyuiemy KOHmpoio:
UCKYCCTBEHHBIE [ToBTOpEeHe MaTepuaa o paszaety
HEWpOHHBIE CETH "PenakcaliioHHbIE HCKYCCTBEHHbIE HEHPOHHbIE
6.1 Ceru Xondunna. 10 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€ M3YYUTh BOIIPOCHI BApUAHTOB
BECOBBIX 00paboTKH pe3ysIbTaTOB 10 U3YYEHHOMY B
K03 PHUIIUCHTOB CETH U paznene "PenakcaniMoHHbIE UCKYCCTBEHHBIE
OLICHKA €€ HEHpPOHHBIE CETH" MaTepuany.
UHPOPMAITUOHHOM Camocmoamenbroe uzyueHnue
€MKOCTH. meopemuueckozo mamepuana: Visyaenue
JIByHarpaBieHHast JIOTIOJTHUTENBHOTO MaTepHaia o pa3zieiny
accolaTHBHAs MaMSATh "PenakcaliioHHbIE HCKYCCTBEHHBIE HEHPOHHbIE
(cetp AII), cetn"
0COOCHHOCTH €e H3yuenue mamepuanog 1umepamypHbix
(yHKIIMOHUPOBAaHHUS U UCIOYHUKOB:
HACTPOUKH, [3], cTp. 118 - 147
nHGOPMAaILMOHHAS
emkocts. Cetn
XeMMuHra 1 ux
IIPUMEHEHHE
7 HelipoumuraTopsl. 14 IlodzomogKa K meKkyuiemy KOHmMpOio:
CBepTOUHBIE CETH IToBTOpEeHue MaTepuana no pasaeny
7.1 Cetn aganTuBHOU 7 "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, 00paboTKH Pe3yabTATOB M0 H3yYEHHOMY B
0COOEHHOCTH paszgene "Heiiponmuratopsl. CBepTOUYHBIE CEeTH"
OpraHu3anuu 1 Marepuany.
o0OydeHus). CamocmoamensHoe usyuenue




Heokoruutpon

meopemuuecKo2o mamepuaia. I/I3yquHe

7.2 CBepTouHbIE CETH KaK 7 2 2 - - 3 - JIOTIOJTHUTEIHLHOTO MaTepuana o pa3aeny
pa3BUTHE IIapaJUTMbL "Heitpoumuraropsl. CBepTouHbIE ceTn"
HEOKOTHUTPOHA. H3yuenue mamepuanog 1umepamypHbix
CTpyKTypa CBEpTOYHBIX UCIOYHUKOG:
ceTel, cBOMCTBa [1], cTp. 69 - 88
HEHPOHOB, aJITOPUTM
(hyHKIMOHUPOBAHUS U
o0yueHns
8 [Ipumenenne 14 4 4 - - 6 - Iloozomoeka K meKyuiemy KOHmMPOJIi0:
HCKYCCTBEHHBIX IToBTOpEHNE MaTepuaa Mo pasaety
HEUPOHHBIX CETEH "[IpuMeHeHne UCKYCCTBEHHBIX HEHPOHHBIX
8.1 O611e BOIpoChI 7 2 2 - - 3 - ceTeil", MOJATrOTOBKA K 3aIuTe Ja00opaTOpHOM
MIPUMEHEHUSI. pabotsr Ne7
Hcnons3oBanne MHC Camocmoamenvroe usyuenue
MIPU pelIeHUH 3a1a4 meopemuueckozo mamepuana: N3ydenne
CTaTU4ECKOH U JIOTIOJTHUTEIBHOTO MaTepraa o pasaery
JUHAMHUYECKON "[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 cuctemax 7 2 2 - - 3 -
yIpaBJIeHUs,
HEUPOCETEBBIE
PEryasaTopEI,
aJlanTUBHOE U
ONTHMaJIbHOE
yIpaBJeHue
3aueT ¢ OUEHKOH 18.0 - - - 0.3 - 17.7
Bcero 3a cemecTp 108.0 240 | 240 - 0.3 42 17.7
Hroro 3a cemecTp 108.0 240 | 240 - - - 0.3 59.7

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. Cerun Xondunga. Ocobennoctn ux Gpynknuonnposanus. [I[pumenenne cetn Xonduiaa B
Ka4eCTBE acCOIMATUBHON MaMSTH, pacueT BECOBBIX KO((HUIIMEHTOB CETH U OLIEHKA €€
MH(POPMALIMOHHON eMKoCTH. J[ByHampaBieHHas acconuaruBHas naMath (cetsb JJAIl), ocoGeHHOCTH
ee (QyHKIIMOHMPOBAHMS U HACTPOIKHU, HH(pOpMAIIMOHHAS eMKOCTh. CeTn XeMMMHIa U UX
IpUMEHEHHE

Cern Xondunna. OcobeHHoctn uX (QyHKIuMoHUpoBaHus. lIpumenenue ceru Xonduiga B
KayecTBE acCOLMATHBHOM NaMsTH, pacdeT BECOBBIX KO3(PPULIMEHTOB CeTM M OLEHKa ee
UH(POPMALIMOHHOM eMKOCTH. /[ByHanpaBieHHas accounaTuBHas maMsath (cetb [IAIl), ocobenHocTH
ee (YHKIMOHMPOBAHUS W HACTPOWKM, HMH(poOpManMoHHass eMkocTb. Cetn XeMMUHIa M HX
pUMEHEHHE.

1. Helipoumumamopwi. Ceepmoyunvie cemu

7.1. Cern agantuBHo# pezoHaHcHou Teopuu (ART). MHC tuna ART-1, ee cTtpykrypa,
napaMeTpHuecKoe OlHUcaHue, Ipoleaypa caMooOyueHus u ee peanusanus. KorHuTpoH (CTpykrypa,
0COOEHHOCTH OpraHu3auuu u odyuenus). Heokoruutpon

CBepTouHbIE CETH KaK Pa3BUTHE NapaJurMbl HEOKOTHUTPOHA. CTPYKTypa CBEPTOYHBIX CETEH,
CBOICTBA HEHPOHOB, ATOPUTM (YHKIIMOHUPOBAHUS M OOYyUCHHUSL.

7.2. CBepTOYHbIE CETH KaK pa3BUTHE MApaAUTrMbl HEOKOTHUTPOHA. CTPYKTypa CBEPTOUYHBIX
ceTell, CBOIiCTBa HEWPOHOB, AITOPUTM (PYHKIIMOHUPOBAHUS U O0yUEHUs

Cern anmantuBHOM pe3zonHaHcHo Teopun (ART). MHC tuma ART-1, ee crpykTypa,
napaMeTpuuecKoe ONMCaHue, MpoLeaypa caMmoo0yueHus 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(UKAIIMH, MOJIETHUPOBAHUS TUIIOBBIX CTOXAaCTHUECKUX MPOIIECCOB.
PacrniozHaBaHne 00pa30B U KIacCUPUKALHS

NHC B cucremax yrpaBieHHs, HEHPOCETEBbIE PEryasTOphl, AJaNTHUBHOE W ONTHUMAaJIbHOE
YIIPABJICHUE.

8.2. MHC B cucremax ynpaBieHHs, HEHPOCETEBbIE PETYISITOPHI, alallTUBHOE U ONTHUMAJIbHOE
yIpaBJieHUE

O6mue Bompocsl npumeneHus. McnonszoBanne MHC npu pemeHun 3amayd cTaTUYECKOW U
JUHAMUYECKOH MACHTU(QHUKAIMM, MOJEIUPOBAHUS THUIOBBIX CTOXACTHYECKUX  IPOLIECCOB.
Pacnio3naBanue 006pa3oB u KiaccuduKarus.

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
HE MIPEAYCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
1. HeiipoceTeBas cucteMa ynpaBjieHHs] HECTAlMOHAPHBIM O0BEKTOM;
2. CpaBHHUTENBHOE HCCIIEA0BAaHNE HelipoceTeBoro onTumansHoro u [1M/] perynsatopos;
3. CuHTE3 HEHPOCETEBOrO ONITUMAIBHOIO PETYIIATOPA;
4. IlpumeHeHre MHOTOCIIONHOTO nepcentpona. ABroacconuarusHas MHC.
[TporHo3upoBaHue BpEMEHHBIX PSI/IOB;
5. MHOTroCnOWHBIH nepcenTpoH. ANTOpUTMBI 00y4eHHUs, BBIOOP CTPYKTYPBl U KOHTPOJIb
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kadyectBa 00yuenus MHC;
6. N3yyenue ocHOBHBIX noHaTHi Teopun MHC;
7. Cerb KoxoHeHa.

3.5 Koncyabranumn

Texywui koumpoas (TK)

1. KoHcynpranuu HamnpasieHbl Ha MOJIy4€HUE MHAMBUAYAIBHOIO 3aJaHUS AJIs BBIIOJHEHUS
KOHTPOJIBHBIX MeEpomnpusaTuii 1o paszaeny "Bpeaenue. OOmme BOMPOCH TOCTPOCHUS
UCKYCCTBEHHBIX HEHPOHHBIX ceTeil"

2. KoHcynpranuy HanpapieHbl HA MOJyYEeHUE MHAWBUIYAIBbHOTO 3a/laHUsl ISl BBIIOJHEHUS
KOHTPOJILHBIX MEpONpUATHiA 1o pazaeny "Knaccudukanus HeHpOHHBIX ceTen"”

3. Koncynbranuu HampapieHbl Ha MOJIy4€HHE MHIUBHYaIbHOIO 3aJaHUS JJIS BBIITOJIHEHHUS
KOHTPOJIbHBIX MEPOIPUATHH 10 pasneny "MHOrocioiHbIi NEPCENTPOH U AITOPUTMBI €T0
oOyuenus"

4. KoHCynbTallUM HaIlpaBJIEHbl Ha MOJIYYEHHE MHAWBUYAIBHOTO 3aJaHMsl ISl BBIIOJIHEHMS
KOHTpOJIbHBIX ~ Meporpusituii 1o pazaeny "Ceru Koxonena. Ceru  BCTpEUHOTO
pacrmpoctpaneHus"

5. Koncynpranuy HampapieHbl Ha MMOJy4€HUE MHIUBHYyaIbHOIO 3aJaHUs JJISl BBIITOJIHEHHS
KOHTPOJIBHBIX MeponpusiTuid mo pazaeny "CeTw paguambHBIX Oa3UCHBIX (QYHKIHI.
Yactuuno-pexyppentabie MTHC"

6. KoHcynbranuu HanmpaBieHbl HA MOJyYSeHHE WHAWBUIYAIBHOTO 3a/JaHUS JIJIsl BHIIOJTHEHHUS
KOHTPOJIbHBIX MEPOIPHUATHH IO paszeny "PellakcallMOHHBIE MCKYCCTBEHHBIE HEHPOHHBIC
cetu"

7. KoHcynbTanuu HampapJeHbl HA MOJYyYEHUE MHAWBUIYAIBHOTO 33JaHUs JJIS BBITOJHEHHS
KOHTPOJIbHBIX MeponpusaTHil no paszneny "Helipoumuraropsl. CBeprounble cetu"

8. KoHcynbranuu HampapieHbl Ha MOJyYeHHE WHAWBUIYAIbHOTO 3a/laHUs JUJIsl BHIIIOJHEHUS
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

3amaHupOBaHHbIE PE3YAbTaThl 00YUYEHHUS 1O

Howmep paznena qucrumniuas (B

O11eHOYHOE CPEICTBO

Konapr
JUCLIUIUIMHE COOTBETCTBUU C 11.3.1) (TN 1 HAUMEHOBAaHUE)
MHIUKATOPOB
(B COOTBETCTBUH C pazfesoM 1) 1/2|3]4]5]|6]7]8
3HaTh:
TUIIOBBIE PA3HOBUIHOCTH UCKYCCTBEHHBIX HEHPOHOB JlaboparopHas paboTa/BeinonHeHue u
U TUIOBBIE CTPYKTYpPBI HelipoceTen 3amuTa J1aboparopHoi paboTsl Ne3
JlaGopaTtopHasi pabota/BrInoiHeHHE U
NJ1-2nk-2 + 3amurTa JabopaTopHoil padoThl Ne 4
[TpoBepounas pabora/TecTupoBanue mo
Temel Pa3HOBHIHOCTH HCKYCCTBEHHBIX
HEHWPOHHBIX ceTe (Tect])
OCHOBHBIE HAIIPaBJICHHUS PA3BUTHS HEHPOCETEBBIX JlaGopatopHnast paboTta/Beimnonnenue u
TEXHOJIOTUH U KJIF0UeBbIe 00JIACTH MX MPUMEHEHUS 3amuTa 1aboparopHoit pabotel Ne 5
WJ1-2rikc-2 + [TpoBepounas pabora/TecTupoBanue 1Mo
teMme 2 u Teme 3 Knaccuduxarms
HEHUPOHHBIX ceTel (Tect 2)
0COOEHHOCTH CTPYKTYp, HAaCTPOUKH, JlaGopatopHas paboTta/BeinonHenue u
(GYHKIIMOHUPOBAHMS U IPUMEHEHUS HelpoceTel s 3aiuTa JjabopatopHoi paboTsl Ne3
00pabOTKH SKCIIEPUMEHTATBHBIX TaHHBIX I3k N JIaGoparopHas pa60Taz/BHn0nHeHI/Ie "
3amuTa JabopaTopHoi padboThr Ne 6
JlaGopatopHast paboTta/BeinonHenue u
3amuTa JabopaTopHbix padot No 1, Ne2
MOTEHIHATIbHBIE BO3MOXKHOCTH puMeHenust MTHC JlaGopatopHast paboTta/BeinonHenue u
JUTs peIlIeHUs TUTIOBBIX 3a/1a4 aHaIn3a, 00paboTKu 3amuTa JabopaTopHoi padoTer Ne 7
MH(OPMAIIMH U YIPABICHNUS, B TOM YHCIIC B YCIOBHAX -3 T JIabopatopHas pabota/BeinonHenue u
©C HOTIOJTHOTHI 3amuTa JabopatopHbsix padbot Ne 1, Ne2
YMmersb:
OCYILLIECTBIATH BHIOOP TOW WIJIM MHOM MapaurMel WJT-211xc2 + JlaGopatopHas pabora/Beinonnenue u
HNHC ¢ yueTom 0coO€HHOCTEH KOHKPETHOM ] 3amuTa JabopaTopHoi padboTer No3
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MIPUKJIATHOM 334K

JlabopaTopHnast pabota/BrinosiHeHHE U
3amuTa 1abopatopHoi padoter Ne 4

[TpoBepounas pabora/TecTupoBanue 1Mo
TeMel Pa3HOBHIIHOCTH MCKYCCTBEHHBIX
HEHWPOHHBIX ceTeil (Tect])

npou3BoauTh cuHTe3 noaxoasumen MHC u
pealn30BbIBaTh COOTBETCTBYIOIIUI AJITOPUTM
oOyueHus

JlaboparopHas paboTa/BeinonHeHrE U
3amuTa JadopaTopHoi padboTer Ne 4

JlaboparopHas paboTa/BeinonHeHHE U

N/I-2mk-2 3amuTa JabopaTopHoi paboTsl Ne 5
[TpoBepounas pabora/TecTupoBanue 1mo
teme 2 u Teme 3 Knaccudukanus
HEHUPOHHBIX CeTel (TecT 2)
MIPOBOAUTH CPABHUTEIbHBIN aHATN3 PA3INYHBIX JlaboparopHas paboTa/BeinonHenue u
BapuantoB MHC u BeIOMpaTh HanboIee 3ammTa J1abopatopHoi paboTer Ne 7
S (QEKTHBHBIN IS PeLICHNs] KOHKPETHOU 3a/1auu W/T-3me2 JlaboparopHas paboTa/BeinonHenue u
3amuTa JabopaTopHbix padot No 1, Ne2
ucnonszoBate MHC st pemenus 3agau JlaboparopHas paboTa/BeinonHenue u
PEryJIUpOBaHUS U YIIPABIECHUS TEXHUYECKUMU 3amuTa JabopaTopHoi padboThr Ne 6
00BEKTaAMH WI-3nik-2

JlaGopatopHas paboTta/BeinonHnenue u
3amuTa JabopaTopHbix padot No 1, Ne2
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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
8 cemecTtp

Dopma peanmzanuu: KoMrboTepHOE 3a/1aHHE
1. BemonHenue u 3amuTa naboparopHoit pabotsl Ne 4 (JlabopaTopHast paboTta)
2. Beimoanenue u 3amura jadboparopHoit padotsl Ne 5 (JlaboparopHast pabora)
3. BemonHenwue u 3amnmuTa naboparopHoit pabotel Ne 6 (JlabopaTopHas pabota)
4. BeimmonHenue 1 3amura jadbopatopHoit padotsl Ne 7 (JlabopartopHas pabora)
5. BemonHenwue u 3amnmTa naboparopHoit padotsel Ne3 (JlabopaTopHasi pabota)
6. Bemmonnenue u 3amuta naboparopubsix padot Ne 1, Ne2 (JIabopaTtopHas pabora)

®Popma peanuzaruu: Ilucemennas padbora
1. TectupoBanue no Teme 2 u Teme 3 Kitaccudukanust HeHpoHHBIX ceTeld (TecT 2)
(ITpoBepounas paboTa)
2. TectupoBanue no Temel Pa3HOBUAHOCTH UCKYCCTBEHHBIX HEHPOHHBIX ceTel (TecTl)
(ITpoBepounas pabota)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIlpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

3auem c oyenxou (Cemecmp No§)
OueHka oOmpenemnsieTcs MO COBOKYIMHOCTH PEe3YJbTAaTOB TEKYIIErO KOHTPOJS YCIEBAEMOCTH B
cootBeTcTBUU ¢ [lonoxkennem o GaIbHO-peTHHTOBOM cucTeMe ia ctyaeHToB HUY «M3OUW»» Ha
OCHOBAaHHMM CEMECTPOBOM M 3aYE€THOW COCTABJISIOIINX

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 8 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE NPUBEIEHBI B (DOH/IE OLICHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Kpyrnos, B. B. HckyccrBennsle HelipoHHble ceTu : Teopus u npaktuka / B. B. Kpyrinos, B. B.
bopucos . — M. : T'opsiuas JIunus-Tenekom, 2001 . — 382 c. - ISBN 5-935170-31-0 ;

2. Ocosckuit, C. Heliponnsie cetu it 00padoTku ungopmanuu : niep. ¢ noi. / C. Ocosckuii . — M.
: @unancel 1 ctatucTtuka, 2002 . — 344 ¢. - ISBN 5-279-02567-4 .;

3. I'onoBko, B. A. Heliponnsle cetu: oOyuenue, opranuzanus u npuMmenenue: Ku.4 : YyeOnoe
nocoOue JuIst By30B 1o HampasieHuio "lIpukiannbie Mmaremaruka u ¢pusuka" / B. A. ['0oBKo ;
O6m. pen. A. W. Tanymkun . — M. : UTIP2XKP, 2001 . — 256 c. — (HeiipokomMnbroTepsl 1 UX
npumenenue) : 5-93108-05-8 ;

4. boponkuH, A. A. OCHOBBI UCKYCCTBEHHBIX HEUPOHHBIX CETEH U UX MPUMEHEHHE : 1a00paTOPHBIH
npaktukyMm [ ABTU no nanpasienuto "YpasieHue B TeXHHUeCKuX cucremax'] / A. A.
boponkun, B. JI. Exucees, Ham. uccnen. yu-t "MOU" (HUY"MBU") . — M. : U3zn-Bo MOU, 2017 .
—57 c. - ISBN 978-5-7046-1858-4 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=9949;
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5. Kpyr, I1. I'. HelipoHHbIe ceTH U HEHPOKOMIIBIOTEPHI : Y4eOHOE TOco0ue 1Mo Kypey
"Muxkpornporeccopsl" o Hanpasienuro "Mapopmaruka u BerancinutenbHas texauka" / I1. T'. Kpyr,
Mock. snepr. ua-t (MOU TY) . — M. : Uzn-Bo MDU, 2002 . — 176 c. - ISBN 5-7046-0832-9 ;

6. A. b. bapckuii- "Jloruueckue HelipoHHsie cetn'", M3narenbctBo: "MHTEpHET-YHUBEpCUTET
Nudopmannonnsix Texuonoruit (MHTYUT)|bunom. Jlaboparopus 3nanuii", Mocksa, 2007 - (352

C.
https://biblioclub.ru/index.php?page=book&id=232983.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:

1. NNACS.

5.3 UaTepHeT-pecypcsl, BKJIIOYast NpodeccHOHATbHBIE 0a3bl IaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3;iekTpoHHas 6ubamoTeka - https://elibrary.ru/
4. ba3a nannbix Web of Science - http://webofscience.com/
5. ba3za qaunbix Scopus - http://www.scopus.com
6. HanmoHanbHas 3J1eKTpOHHas Oudmoreka - https://rusneb.ru/

7. dnexkrponnas oudmorexka MOU (36 MIOMH) - http://elib.mpei.ru/login.php

8. ITopTan oTKpBITHIX AaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

9. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAILHOI 3a1uThI PD -
https://rosmintrud.ru/opendata
10. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMHUYECKOT0 pa3BuTus PD -

http://www.economy.gov.ru

11. ba3a oTKpBITHIX JaHHBIX PochuumonnTopunra - http://www.fedsfm.ru/opendata
12. DnexTponHasi oTKpbITas 6a3a naHHbIX ""Polpred.com O630p CMHU" -

https://www.polpred.com

13. Opunnanbubiii caiit @e1epaabHOr0 areHTCTBA MO0 TEXHUYECKOMY PeryJiupoBaHHIO U
MmeTposoruu - http://protect.gost.ru/
14. OTkpbiTas ynuBepcuterckas nHgpopmaunonHas cucrema «POCCHUSD» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun noMeleHusa

Homep aynuropun,
HAHMEHOBAHME

OcHamenue

VY4eOHble ayAUuTOpUU IS
IIPOBEEHUS JIEKIIMOHHBIX
3aHATHI U TEKYIIETO

M-307, YueOHnas ayautopus

CTOJI TIPENOo/IaBaTelis, CTOJI Y4eOHBIH,
CTYJI, IOCKa MEJIOBas,
MYJIbTUMEANMHBIN IPOEKTOP, IKPaH

KOHTPOJIA XK-120, MammHHbIH 3a1 cepBep, KOHIULMOHEP
VBI]
VY4eOHble ayAUTOpUN IS M-304a/1, YueOnas CTOJI MPEIo1aBaTesi, CTOJ
IIPOBEACHUS nabopatopus KOMIIBIOTEPHBIH, CTYJI, KOMIBIOTEpHAs

1a00paTOPHBIX 3aHATUI

MOJCIIMPOBAHUSA CUCTEM U
aHaJIn3a JaHHBIX

CEeTh C BBIXOJIOM B MIHTEpHET, JOCKa
MapKepHasi, KOMIIbIOTEp NEPCOHAIBHbIN

2K-120, MamuHHBIH 3a1
NBII

cepBep, KOHIUIHOHED

VY4eOHble ayAUTOpUN IS
IPOBEICHUS
ITPOMEKYTOUYHON

M-307, YaeOnas ayautopus

CTOJI TIPENO/IaBaTelis, CTOJI YICOHBIH,
CTyJI, IOCKa MEJIOBas,
MYJIbTUMEANIHBIN POEKTOP, IKPaH
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aTTecTaluu

K-120, MammHHEBIH 3471
HBI]

cepBep, KOHIUITUOHED

TTomerenust misa
CaMOCTOSITCIbHOM
paboThI

HTB-303, KomnbsroTepHbIit
YUTAIBHBIN 3aJ1

CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJ
NIACbMEHHBIN, BEIAIKA ISl OJEXKIbI,
KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
WHTepHeT, KOMIIBIOTED NIEPCOHANIBHBIN,
IPUHTEP, KOHJUIMOHED

ITomemmenust misa
KOHCYJIbTUPOBAHUS

M-304a/2, Yuebnas
nabopaTopus
MOJICTTUPOBAHUS CUCTEM U
aHaM3a IaHHBIX

Kpeciio pabouee, CTOJ MPEroaaBaTes,
CTOJI YY€OHBIH, CTYJ, mKad s
JOKYMEHTOB, IKad ISl OEXK/IbI,
KOMITBIOTEpHAs! CETh C BBIXOJIOM B
HHTepHEeT, KOMIIBIOTEP NEPCOHAIBHBIN

M-302/2, Hayunas rpymma
HEWPOCETEBBIX,
CTaTUCTHYECKUX U
(bpakTaIbHBIX METOIOB
00paboTku nHopmanuu

CTOJI, CTYII

Ilomemenust misa
XpaHeHus: 000pyA0BaHUS
U y4yeOHOT0 MHBEHTaps

M-309, KnagoBas

CTOJI, CTYJI, KA 175 XpaHEHUS
UHBEHTapsI

M-301/1, Knagosas

CTYJ
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

HelipoxoMnbloTephl ¥ UX TPUMEHEHUE

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3
KM-4
KM-5
KM-6
KM-7
KM-8

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

Tectupopanue no teme 2 u reme 3 Knaccudukanus neiponusix cereit (tect 2) (IIpoBepounas
pabora)

Brimonaenue u 3amnuTa 1adopatopasix padbot Ne 1, Ne2 (JIaboparopHas pabora)

Brimonnenue u 3amura JrabopatopHoii pabotsl Ne3 (JIaboparoprast pabota)

BrimontHeHue u 3amnuTa JiaboparopHoit padotsl Ne 4 (JTaboparopHas paboTa)

Brinonnenue u 3amura 1adoparopHoit padotsl Ne 5 (JlaboparopHas padota)

BrimontHeHue u 3amnuTa 1aboparopHoi padotsl Ne 6 (JJaboparopHas paboTa)

Brinonnenue u 3amura 1adboparopHoit padotsl Ne 7 (JlaboparopHas padota)

Buja npoMexyTouHO# aTTecTaMU — 3a4€T C OLICHKOM.

Howmep
paszena

Hnnexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5 6 7 8

Henens 1 3 1 5 7 9 11 13
KM:

Paznen nucuuruinHel

Beenenne. Obmue BOpock
HOCTPOCHMSI UCKYCCTBEHHBIX
HEHPOHHBIX CETEN

11

buonornuyeckuit HEMPOH U
HEHPOHHAs OpraHU3alxs MO3ra.
DopMabHBIN UCKYCCTBEHHBIN
HEWpPOH (KJ1accuueckasi MoJIeTb + + + + +
Mak-Kamnoxa-ITutca).
Pa3HOBHIHOCTH HCKYCCTBEHHBIX
HEHPOHOB

Knaccudukanus HelpoHHBIX
ceTe

2.1

HOHHTI/IH HpeI[CTaBI/IMOCTI/I
3a/1a4l B HEUPOCETEBOM
JIOTU4YECKOM Oasmce u
obyuaemoctu MHC. Ilepcentpon + +
Po3enbnaTa u ero cBolicTBa ¢
MO3UIUI MPEACTABUMOCTH H
obyJaemMocTH

2.2

Anroput™m o0yueHHS
OJTHOCIIOWHOTO TTepCenTpOHa
Pozenbnara. Meroasl o0ydeHus
NHC

MHOrOCHOMHBIN NEPCENTPOH U
QITOPUTMBI €r0 00y4eHHUs
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3.1

MHOroC/0iHBIE CETH TPSIMOTO
JiericTBUsA. MHOTOCIONHBIN
NIepCenTPOH

3.2

Anroputm o0yueHHst 00paTHOTO
pactpoctpanenus ommoku (Back
Propagation — BP) u ero
Moaudukarn. CToXacTH4ecKue
METO/Ibl 00Y4EHHUS

3.3

ABtoaccormatuBasie MHC u nx
MIPUMEHEHHUE JUTS COKATUS U
KOJMpOBaHUs HH(MOpMAIuu

Cetu Koxonena. Cetu
BCTPEYHOrO PaCIpOCTPAHCHUS

4.1

Cetu Koxonena u ux o0yuenue.
Cetu BCTpEYHOTO
pactpoCcTpaHeHUs U UX
MPUMEHEHUE IS
anmpPOKCUMAIIUN TIPSIMBIX U
00paTHBIX 3aBUCUMOCTEH.
Kackannsie cetn 1 ux
MPUMEHEHUE

Cetn paguanbHBIX Oa3UCHBIX
byukuii. YactuaHo-
pexyppenTHbie UHC

5.1

Oco0eHHOCTH TOCTPOCHUS U
HazHayenne MHC ¢
paauaIbHBIMU Oa3UCHBIMU
GyHKIUAMHU. AITOPUTM
oOyuyenus. ConocTaBieHus ceTen
C paluaIbHBIMU Oa3UCHBIMU
(GYHKLIUSAMHI 1 MHOTOCJIOIHOTO
NepCenTpoHa.

5.2

CeTtr ¢ 0OpaTHBIMU CBSI3SIMH.
YacTUuHO-pEKYppPEHTHBIE CETH
Onmana u Xopnana)

PenakcaunoHHsle
VICKYCCTBEHHbIE HEHPOHHBIE CETU

6.1

Certu Xondunga. OcobeHHOCTH
uX (PyHKIIMOHUPOBAHUS.
[Tpumenenue cetn Xonduiaa B
Ka4eCTBE ACCOLMATUBHOU
NaMsATH, pacueT BECOBBIX
KO2(PUITMEHTOB CETH U OLIEHKA
ee nH(OPMAIIMOHHON €MKOCTH.
JIByHanpaBieHHas
accollMaTUBHAs MaMsTh (CeTh
JIAII), ocobenHocTu ee
(GYHKITMOHUPOBAHHUSI U
HACTPOMKHU, HHPOPMAIIMOHHAs
eMKocTb. CeTn XeMMUHIa U UX
pUMEHEHUE
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Heiipoumuratopsl. CBepTOUHBIE
CeTu

7.1

CeTu aganTUBHON PE30HAHCHOM
teopunt (ART). UHC tuna ART-
1, ee ctpykrypa,
napamMeTpuuecKoe ONMUcaHue,
npoueaypa caMooOyueHus U ee
peanmm3anus. Korautpon
(cTpykTypa, 0COOCHHOCTH
OpraHu3aIy U 00y4eHHs).
Heokoruutpon

7.2

CBepTouHbIE CETH KaK pa3BUTUE
napajurMbl HEOKOTHUTPOHA.
CTpyKTypa CBEpTOUYHBIX CETEH,
CBOMCTBA HEMPOHOB, AITOPUTM
(YHKIIMOHUPOBAHUS U O0yUEHUS

ITpuMeHeHNE NUCKYCCTBEHHBIX
HEHPOHHBIX CETEN

8.1

OO6111e Bonpochl IPUMEHEHUS.
Ucnonwszosanne MHC nipu
pELICHUH 3aJ]au CTaTUYECKOM 1
JTUHAMHUYECKON MICHTU(DUKAIIAH,
MOJIEIMPOBAHMSI TUIIOBBIX
CTOXACTHUYECKUX IPOILIECCOB.
PacnioznaBanue o0pa3oB u
KJIaCCHU(UKAIIUS

8.2

MNHC B cucremax ynpasicHuUs,
HEHPOCETEBBIE PETYIATOPHI,
aJalTUBHOE U ONTUMAJIBHOE
YIPABJICHHUE

Bec KM, %:

10

10

10

15

15

15

10

15
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