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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLMNIUHBI

1.1 Uenb Aaucumnnuubl: CdopmupoBatb KomneTeHuun obyvatowerocs B obractm paspabotkm wu
nccreoBaHMs HEWpOCEeTEBLIX CUCTEM YnpaBneHus. Pa3BuTb HaBblKM MCMOMb30BaHUS HEWPOHHbIX CeTern Aans
MOLENMPOBaAHUSA TEXHOSIOrMYECKNX MPOLIECCOB M MOCTPOEHUS CUCTEM YMNpPaBMiEHWs] HA OCHOBE WHTENNEKTyanbHbIX
TEXHOMNOTUMN.

1.2 3agaum gcuMNInHLI:

M3yunTb OCHOBbI TEOPUM HENPOHHBLIX CeTer. PaccMoTpeTb MOCTPOEHME Pa3fNUYHbLIX TOMOSIOrMIA HENPOHHbIX
ceTel. [MokasaTb OCHOBHbIE anropuUTMbl U METOAMKN OBYYEHUSI HEMPOHHbIX CETEN.

PaccmoTpeTb 0cOGEHHOCTM cucTeM ynpaBneHus Ha 6ase HerpoceTeBblX TexHonornn. NpogemMoHCcTprMpoBaTh C
NMOMOLLbIO MMUTALMOHHOIO MOAENMPOBaHMSA (PYHKLMOHNPOBAHNE HEMPOCETEBLIX CUCTEM YNpPaBreHUS.

1.3 TpeboBaHus K NnpeaBapuTeNibHOM NOAroTOBKe OOy4aloLerocs:

I'Ipe,uBapMTeanaﬂ noAroToBKa npeagnonaraeT co3gaHne OCHOBbI OA (bOpMVIpOBaHVIﬂ KOMMeTEeHUUNA, YKa3aHHbIX
B M. 2, npun n3yv4eHnmn ancunniinH:

ABTOMaTU3aLUNA TEXHOMNOIMYECKMX NPOLLECCOB M NMPOM3BOACTB
TexHonorn4yeckue npouecchl n obopynosaHue LIBIN kak 06bekTbl aBTOMaTU3aLMUK
lMpoun3BoacTBEHHAs NpakTMKa, TeXHOorm4yeckas (Npon3BoACTBEHHO-TEXHOMOrMYeckas) npakTmka

2 KOMMNETEHUMU OBYYAIOWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMNIIUHBI

MK-5: CnocobeH pa3pabaTbiBaTb NPOCThIe y3Ibl, 6510KM aBTOMaTU3MPOBaHHbIX CUCTEM YyrNpaBneHusA
TEXHOJIOrMYeCKMMU npoLeccamm

3HaTb: TEOPUD HEMPOHHbIX CETeW, TOMOMornw, npaBuna, MeToAbl W anroputMbl 0Oy4YeHUsI HEMpoceTen; TUMOBbIE
CTPYKTYPbl HEMPOCETEBLIX CUCTEM YNpaBneHus

YmeTb: paspabaTbiBaTh TONoMorum u cosgasatb obydatolime MaccuBbl AaHHbBIX ANS HEMpOCeTeBOro MOAEnUpoBaHUS;
OLEeHMBaTb Ka4yeCcTBO paboTbl HEMPOCETEBLIX CUCTEM YNpaBNeHns

BnapeTb: cneuuanM3avpoBaHHbIM NporpammHblM obecneveHvem ans pas3paboTku M 0OyYeHUs] HEWPOHHLIX CeTew;
MeTo4amMn MoAeNnpPoBaHUSA HENPOCETEBLIX CUCTEM YrpaBrneHus;




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

HaumeHoBaHue 1 cogepxaHue pasgernos,
TeM U y4eBHbIX 3aHATUIA

Cewmectp
(kypc ans 3A0)

KoHTakTHas

paboTta

Tlek.
(4acbl)

J1ab.
(4achbl)

CP
(4achbl)

MHHOBaLU.

dopMbl
3aHATUN

dopma
TeKyLlero
KOHTpOns

Pasgen 1. OCHOBbI HEMPOHHBIX CeTemn

Tema 1. lNoHATUE, OCHOBHLIE ONpeaeneHns
" Knaccudgukaumsi NCKYCCTBEHHOTO
WMHTennekTa. Bsenenue, noHsTUe
€CTECTBEHHOro n WCKYCCTBEHHOTO
WHTENnnekTa, MOAEeNupoBaHue
Ouonornyeckoro HEenpoHa, OCHOBHbl€
onpefeneHuss v BuAbl UCKYCCTBEHHOrO
WHTEennekTa n obnactu ero NPUMEHeHs.
JlabopaTopHasi pabota Ne1 O3HakomneHue
C npuHUMNamMu paboTbl WUCKYCCTBEHHOrO
MHTEeNnekrTa " HEeNPOHHbIX ceTen.
N3yuyeHne crneumanm3mpoBaHHOro
NporpaMmMHoOro obecneyeHus ans
MOAENMPOBaHNSA HENPOCETEN.

Tema 2. HepoHHble ceTu. Knaccudmkaums
HENPOHHbIX ceTen. MpumeHeHne
HeripoceTelr B  pas3nuuHbix  obracTsax
TEXHUKW W TEXHOMOrUN. Tononoruwu,
npasuna " anropuTmbl obyueHus
pasnnyHbIX CTPYKTYpP HenpoceTen.
MoproTtoBka obyyatowmx BbIBOPOK, aHanmM3
1 hynbTpauusa gaHHbIX.

JlabopatopHaa pabGota Ne2 W3ydeHue
TONONOMMNIA N CTPYKTYP HEWPOHHBIX CETEN.
NTabopatopHasa pabota Ne3 O6paboTka u
MOAroTOBKAa  MAcCMBOB  [AaHHbIX  AnS
00y4YeHMs HEMPOHHBIX CETEN.

Pasgpen 2. HenpoceTteBble CUCTEMBI
ynpaBneHusi

Tema 3. lNocTpoeHne cuctemMm ynpasreHus
Ha ©0ase HenpoceTeBbIX TEXHOMOIMN
CTpyKTYpHBbIE CXEMbI CUCTEM YNpaBreHus C
HEWPOHHBbIM perynstopom. 3agauyn npu ux
peanu3auun. MpyHUMNbI obyyeHus
HEeNPOHHbIX Moaenen ob0bekToB "
HEMPOHHbIX perynsaTopos. Mownck
ONTUManbHbIX HacTpoek anropuTtma
06y4yeHus.

JlabopatopHass pabota Ned  UsyyeHume
0COBGEHHOCTEN  HACTPOWKM  anropMTMOB
06y4yeHus HenpoceTen. MocTpoeHue
HEMPOHHbLIX  MOAENen  TEeXHOMNOrMYeCcKnx
NpoLEeCCOoB.

16

10

17,75

Ko

13




Tema 4, N3yueHune ocobeHHocTen
PYHKUMOHNPOBaHMS " UMUTaLMOHHOE
MOLEenuMpoBaHNe HenpoceTeBbIX CUCTEM
ynpaBneHusl. MmuntaumoHHoe
MoAenvpoBaHue npotecca obyueHusa
HENPOHHbIX moaenen obbekTa 7
HEWPOHHOIO peryndatopa. AHanus
MHOIOMEPHbIX MEepPexoAHbIX MPOLEecCoB B
cUcTeMEe  yMpaBfeHUss C  HENPOHHBIM
perynsitopoM. BrnivsiHve wymoB npouecca Ha
hyHKLMOHMPOBaHNE HEMPOCETEBBIX CUCTEM.
JlabopaTopHasi pabota Ne5 MmuTaumoHHoe
MogenupoBaHme U obydYeHue HEeMPOHHOro

perynatopa.

AHanua  QYyHKLMOHMPOBAHMUS
HenpoceTeBOW CUCTEMbI yIpaBneHus.

WTtoro B cemecTpe (Ha kypce ans 3A0)

10

17 34

KoHcynbTaumu n npoMexyToyHas
aTTectauus (3ader)

56,75

0,25

Bcero koHTakTHasA pa6ota n CP no

51,25
AUCLMMIHE

56,75

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTnpoBaHue y4eGHbIM MaHOM He NPeayCMOTPEHO

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHme nokasatenemn, KpUTepMeB U CUCTEMbI OLlEeHUBaHNA pe3ynbTaToB 00y4yeHuUs
5.1.1 NMokasaTtenu oueHUBaHUA

Kon HaunmeHoBaHuMe oLeHO4YHOro
MokasaTenu oueHnBaHWs pesynbTaToB 00y4YeHus
KOMMNeTeHuumn cpeacTea
1. MNMoka3biBaeT 3HaHNE TEOPUM HEMPOHHBLIX CETEWN, TOMOMOMNIA, NpaBus,
METOAOB U anroputMOB 00yYeHUsI HEMPOCETEN; TUMOBbIE CTPYKTYPbI
HelpoceTeBbIX CUCTEM YNpaBeHNs
1 Bonpochl YyCTHOro
2. CnocobeH paspabaTtbiBaTb TOMoOnorMmM u cosgaBaTb obyvaroliune coBecenoBaHus
MK-5 MacCuBbl [aHHbIX ANs HEeMPOCETEBOr0 MOAENUPOBaHUS; OLEeHUBaTb 5 MoakTuko-
Ka4yecTBO paboTbl HEMPOCETEBLIX CUCTEM YNPaBMNEHUS : P
OPVEHTUPOBAaHHbIE 3a4aHus
3. MNprMeHsieT cneunanMsanpoBaHHoe MporpaMmmMHoe obecrnevyeHune ons
pa3paboTkM 1 0by4eHus HEWPOHHBLIX CeTeNn; MeToAbl MOAENMPOBAHUS
HepoCeTEBbIX CUCTEM YNpaBeHNs;

5.1.2 Cuctema un KpMTEPUM OLLIEHMBaAHUSA

LLikana oueHnBaHUSA

Kputepuun oueHnBaHnsa cpopMMpoOBaHHOCTU KOMMETEHLNIA

YcTHOoe cobecenoBaHue

MucbmeHHas paboTa

3auTteHo

CryneHt nokasbiBaeT 3HaHue
(hakTU4eckoro Matepuana no nporpamme,
B TOM u4ucne: 3HaHWe o00sa3aTenbHOn
nuTepaTypbl, COBPEMEHHbIX Nyonukauui
no nporpamme Kypca; CTYLEHT
NOJTIOXXUTENBbHO coan KONMOKBUYMb;
YUUTLIBAIOTCS JIOTMKa, CTPYKTypa, CTUIb
oTBeTa; KynbTypa peyun, MmaHepa o6LLeHUs;
rOTOBHOCTb K anckyccuu,
aprymMeHTUpOBaHHOCTL OTBETA; YPOBEHb
CaMOCTOSATENbHOIo MbILLNEHUS;
OTCYTCTBME  MPOMYCKOB  3aHATUA MO
HeyBaXUTENbHBbIM NPUYNHAM

YMeHune NPUNOXNUTb TEOPUK K MNpakTuke wu
pewnTb npegnoXXeHHoe npakTtn4yeckoe 3agaHune

He 3a4yteHo

3HaHUA
nnoxoe

OrtcyTtcTBME
maTtepuvana,
06s3aTenbHOM nuTepatypsbl;
oTpuLaTenbHbIN pesynbTat no
NMPOXOXAEHMIO KOMIOKBMYMOB; CTYAEHT

npongeHHoro
3HaHue

HeBO3MOMHOCTbﬂpMﬂOXMTbTeOpMD K NpakTuke
n pewnTb npeanoXxeHHoe npaktn4yeckoe
3afaHue,;




OONyckaeT CyLIEeCTBEHHblE OWMOKM npwu
oTBETe Ha BOMpoOCbl NpenogaBaTens;
HanuumMe  HeyBaXXUTENbHbIX  MPOMYCKOB
3aHATUN.

5.2 TunoBble KOHTPOSbHbIE 3a4aHUA UNN UHbIe MaTepuarbl, HeO6XoANMbIle AN OLEeHKU 3HAHUNA, YMEeHUN,
HaBbIKOB U (UNN) oNbiTa AeATeNIbHOCTH
5.2.1 NepeyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | DOpMYNNPOBKM BONPOCOB
Cemectp 7

1 HelpoHHbIe ceTn — Kak HoBeWLLee HanpaBneHne NPpakTU4eckoro MnpMMeHeHUs MHPOPMAaLMOHHbBIX TEXHONOMMI
. Knaccmdukauma HEMPOHHBIX ceTel No HanpaBNeHUsIM UX UCMOMb30BaHUA.

2 McTopusa BO3HUKHOBEHUSI HEMPOHHLIX ceTel. lMcnonb3oBaHue HelpoceTen B 3afadax ynpasneHns u
nporHo3npoBaHnst. OCHOBHblE AOCTOMHCTBA W HEAOCTATKN HeWpoceTeN.

3 MICKyCCTBEHHbIN HEMPOH , Kak MoAdenb B1Monornyeckoro NpoToTuna, CTpykTypa HeripoHa. [loHsTue
CMHaNTUYECKNX BECOB M NpeobpasyroLlen QyHKUNUN.

4 Buapbl npeobpasytomx QyHKUNn  HenpoHoB. Mcnonb3oBaHne npeobpasyowmx yHKLUA HEMPOHOB A1
pasnunyHblx obnacrter NPUMEHeEHNs.

5 Mpumepbl NnpuMeHeHus HeﬁlpoceTerl B pa3nunyHbiX 06r1acTsx Hayku n TexHukun. Knaccmdukaums sagad,
peLlaeMbIX C MOMOLLIbIO HENPOCETEN.

6 OTanbl NPOEKTUPOBAHNSA HENPOHHON MoAeny 06 beKTa ynpaBneHus.

7 OCHOBHbIE CTPYKTYpbl HEMPOCETEN U NX UCNOMNb30BaHWE AN Pa3nnyHbiX 06nacTen NpUMEHeEHUS.

8 CeTun npsmoro pacnpocTpaHeHus. ( nepcenTpoHbl) . XapakTepHble 0CO6eHHOCTH, YHKLUMOHMpOBaHMe, obnacTm
NPUMEHEHUS.

9 O6y4yeHune HenpoceTeln NpsMOro pacnpocTpaHeHus. Anroputm  Back — Propagation, ero cywHocTb.

10 CamoopraHusytowmecs kapTbl KoxoHeHa. XapakTepHble 0CO6eHHOCTH, PYHKLMOHNPOBaHNe, obnacTu
NpYMeEHEHMS.

11 PyHKUNA B3aMHOro BNusHMUsS HenpoHoB B crnoe KoxoHeHa. O6ydeHune ceten KoxoHeHa. MNpaBuno KoxoHeHa.

12 Cetn Xondumnga. OcobeHHOCTH, (*)yHKuMOHMp?BaHme, obnactn npumeHeHus. ObyyeHne cetn Xondunaa B
crny4yae ee NCMnosfb30BaHUA Kak accouMaTMBHON NamsATh

13 HerpoHHast mogenb npouecca. [locTonHcTBa U HegocTaTkn. Bonpockl NpyMeHMMOCTH

14 I'IpMHumn_OqueHMﬂ 1 PYHKLMOHNPOBAHUSA HEMPOPEryNnaTopa B COOTBETCTBMM C anroputmom Back —
Propagation

15 HewpokomnbloTep kak annapatHasi peanunsaumsa HempoceTen. [NapannenbHble BblYMCNEHUS.

16 Cuctema nmmutaumoHHoro mogenuposanns Neuro Works 1 ee OCHOBHbIE BO3MOXHOCTH.

17 Mcnonb3oBaHue anpropHon nHdopmaumm o6 o6bekTe ynpaBneHus ans  nocTpoeHUs CTPYKTYPbl HEMPOHHOW
MoAenu.

18 lMpuMeHeHne HeNPOHHbIX ceTen B ynpaBrneHun. CTPYKTYPHbIE CXEMbl  CUCTEM YNPABMEHUSI C HEWPOHHbLIMU
ceTamu.

19  [AnropnTMmbl OyHKLMOHNMPOBAHMS CUCTEMbI YNPaBNEHNs] C HEMPOHHbBIM PErynsaTopoM.

20 3apava nonyyeHusa n o6paboTkM IKCNEPUMEHTarbHbIX AaHHbLIX AN CO34aHMs 00yYaloLWmX MacCMBOB AaHHbIX.

5.2.2 TunoBble TeCTOBbIE 3afaHuns

He npegycmoTpeHbl.

5.2.3 TunoBble NPaKTUKO-OpUeHTUPOBaHHbIE 3aAaHus (3apayn, Kemchbl)

1. PaccunTtaTb KONMYECTBO CBSA3EN TPEXCIONHOW HEMPOHHOW CETUM NPSAMOro pacnpoCTpaHeHWs CO CreaytoLLen

CTpykTypow: 2/3/2

2. Paccuntatb KONMMYECTBO CBSI3EM YETbIPEXCNONHOW HEWPOHHOW CETM NPSIMOro PacrnpoCTPaHEeHUs Cco

cneaytwolen cTpyktypown: 2/3/2/1



5.3 MeToanuyeckne matepuanbl, onpegensivolime npoueaypbl oLeHMBaHUs 3HaHUW, YMEHUI, BrageHui (HaBbIKOB
1 (UNKN) NPaKTUYECKOro onbiTa AeATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4atrowierocsi K npomMexxyTo4yHon aTrectaumMu U NopsAaoK NMKBUAALMM aKaAeMUnyeckomn
3a10/MKEeHHOCTH

MpoBeaeHe NMPOMEXYTOYHOW aTTecTauum pernameHTUPOBaHO rokarbHbIM HOopMaTuBHbIM aktom CIIOrYMTA
«lMonoxeHne o0 NpoBeAeHMN TEKYLLLETO KOHTPONS YCNEBAEMOCTM U NMPOMEXYTOYHOM aTTecTauumn obyyaroLwmxcsa»

5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No AUCUUnInHe

YcTHas X lMucbMeHHada X KomnbloTepHoe TecTupoBaHue WHas

5.3.3 Oco6eHHOCTU NpoBeAeHUsi NPOMEXYTOYHOM aTTecTauMm No AUCLUNNnHe

MpenogaBaTtenb NpMHMMAaET 3a4eT TONbKO MPU Hagnexawimm obpasoM oOpPMIEHHOW 3a4E€THOM KHKKU. [pun
npoBefeHnn 3aveTa Bpemsi, OTBOANUMOE Ha NOArOTOBKY K OTBETY, cocTaBnsieT He 6onee 40 muH. Kputepun oueHkm oTBeTa
CTyAeHTa Ha 3a4yeTe AOBOASTCS NpenogaBaTeneM OO CBeAeHMs CTyAEHTOB 40 Havana 3ayeTa.

6. YHEBHO-METOOU4YECKOE U MH®OPMALIMOHHOE OBECIMEYEHVE OAUCUUIMITIAHBI
6.1 YyebHas nutepatypa

AsTop 3arnasue | M3paTenbcTBO [oa nspaHnsa | Ccblinka

6.1.1 OcHoBHas y4yebHas nuTepaTtypa

A.B. bBbaxtuH, W.B.|OnemeHTbl WCKYCCTBEHHOrO M 6 http://www.nizrp.naro
PemunsoBa WHTEennekta B cucTemax "BO 05pasoBaHini 1 d.ru/metod/kafinfizmt
.| Hayku PO, CMG6ITYPI. — 2015
ynpasneHus [TekcT]: CH6.: CM6rTYPN ex/7.pdf
y4yebHoe nocobve "
Cepos, B. A, CepoBa,|BeegeHne B HeEWpOHHble Capartos: Air Mn 3p 2018 http://www.iprbooksh
H. A. cetn Meawna op.ru/69319.html
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
opoxaHuHa, E. U. HelpoHHble cetu Camapa: NoBomxckum http://www.iprbooksh
rocyaapCTBEHHbIN op.ru/75391.html
yHUBepcuTeT 2017
TenekoMMYHUKauui 1
WHpopmaTukn
Axbaesa, . O. HeyeTkme MHOXecTBa M Mocksa: NHTepHeT- http://www.iprbooksh
HENPOHHbIE ceTu YHusepcutet op.ru/97552.html
MHdopmaumnoHHbIX 2020
TexHonorun (MHTYWUT),
An NMn Ap Meguna

6.2 NMepe4yeHb NnpoceccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM

OnekTpoHHO-6nbnmoteyHas cucrema IPRbooks [OnekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHasa 6ubnuoteka BLUTS CIb MNYNTA [OnektpoHHbii pecypc].  URL: http://nizrp.narod.ru
OneKTpoHHO-6MbnmoTeyHas cucrema «Abykey» [OnekTpoHHbin pecypc]. URL: https://www.ibooks.ru/

6.3 MNepeyeHb NULEH3UOHHOIO U CBO6OAHO pacnpoCcTpaHsAeMOoro NporpamMmmMHoOro oéecrne4vyeHust
Microsoft: Windows Professional 10 Russian Upgrade OLPNL AcademicEdition
Microsoft: Office Standard 2016 Russian OLP NL AcademicEdition
MicrosoftOfficeProfessional 2013

6.4 OnncaHue maTepuanbHO-TEXHUYECKOWN 6a3bl, HEOOGXO0AMMOWN Ans ocyLlecTBeHMA o6pa3oBaTeNibHOro
npouecca no gucumnnuHe

AyauTopus OcHalueHne




KoMnbloTepHbIN Knacc

MyrnbTuMeauiHoe 0GopyaAoBaHWE, KOMMbIOTEPHAS TEXHWKA C BO3MOXHOCTBIO MOAKIHOYEHUs K
cetn «WHTepHeT» u©  obecnedeHveM [JocTyna B SNIEKTPOHHYO  MHDOPMALMOHHO-
obpa3zoBaTernbHyto cpeay

TNekumoHHasa ayautopus

MynbTumeguiitHoe o6opynoBaHue, cneLmanusnpoBaHHas mebernb, fJocka




