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OcCHOBbI HENPOHHLIX ceTen.on(dor BAK)

CnHanCcbl B KOHTEKCTE UCKYCCTBEHHOM HEMPOHHOW CETU - 3TO ...

CymMmMaTop BHYTPW UCKYCCTBEHHOIO HENPOHaA ...

B3BelweHHada cyMmMa (net) B KOHTEKCTE UCKYCCTBEHHON HEMPOHHOW CETU
- 3TO ...

Ka)xaas CBs3b MeXAy HeMpoHaMM B CETU XapaKTepusyeTcs ...

BHYTpW KNneTo4yHOro tesia HaxoguTCH ... , KOTOPOe COAEePXKUT
reHeTn4eckKyr nHpopmMauuio

Y HelpoHa ecCTb ... - bonee gAMHHaAA U OANHOYHAsS BETBb, KOTOpas
nepenaeT 3/1eKTpUYeCcKmne NMNyabCbl 4PYrvMM HEMPOHaM
Brnonornyeckmne HEMpOHbI MOryT CO3[aBaTb CBA3U, Ha3blBAaEMbIE ...

[na pa3HbIX TUMOB NCKYCCTBEHHbIX HEMPOHOB UCMOJIb3YIOT CaMble
pa3Hble PYyHKLNN ...

YnopsanoybTe KOMMNOHEHTbI BM0N0rn4eckoro HempoHa no mepe
MPOXOXXOEHNS CUTHaNa:
ConocTaBbTe KOMMOHEHTbI BLUOSIOrMYeCcKoro HeMpoHa € UX PYHKLMNAMN:

Bbl CTa)kxupyeTecb B KOMMNaHUN, 3aHUMAIOLWENCA NCCIeA0BaHNSAMUN B
ob611acTn MaLWINHHOIroO 0by4YeHns, N BaM NOPYy4YU N Co3aaTb TECT Ha
3HaHMe OCHOB HEMPOHHLIX ceTeln. Kakoe 13 crepyowmx onpeaesneHuni
Hauny4wmm obpa3omM ONMCLIBAET MOHATUE «HENPOHHAS CETb»?

OpHocnonHas HeﬂpOHHaﬂ CeTb MOXET NCMNOoJIb30BaTbCA 014 ...

BHyTpeHHUN c/iom 04HOC/IONHON HENPOHHOW CETH ...

OAOHoCNoOMHas HEMPOHHANA CeTb MOXKET ObiTb MCMNOJIb30BaHa B
cnenyowmx obnacTax ...

B chomHaHCcoBOWM chepe 0AHOCNOMHAA HEMPOHHAA CETb MOXKET
BbIMNONHATbL Cc/iegylolmne QYyHKLUN ...

BXxo4HOW C/ION NPUHMMAET BXOAHble AaHHbIE N NepeaaeT Ux HelpoHam
... cnos
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BbIXO4HOM CNON NMPUHUMAET BbIXOAHbIE 3HAYEHUSA OT HEMPOHOB
BHYTPEHHEr0 C/I08 U FTEHEPUPYET ... BbIXOAHbIE AAHHbIE
OOHOCNONHbIE HEMPOHHbIE CETU MOIYT UCMONb30BaTbCA ANA ... AaHHbIX

... PYHKUMSA aKTUBaALMKM NCMONb3yeTCs B NOCNeAHEM Cloe
MHOIOCJIOMHON HENPOHHON CEeTU ONA pelleHns 3a4a4u Kiaccudpmkauymm
C MHO>XE€CTBOM KJ1aCCOB

Ynopsago4dbTe 3Tanbl 06y4eHns HENMPOHHOW CETU B NPaBUJIbHOWN
nocnenoBaTesIbHOCTU:
ConocTaBbTe apXUTEKTYPY HEMPOHHOW CETU C ee ONUCaHneM:

Bawa KomMnaHma xo4eT pa3paboTaTb CMCTEMY aBTOMATUYECKOWN
Knaccuukaymm sNeKTPOHHbIX MUCEM Ha cnaM M He craM. Kakon Tun
HENPOHHON ceTwn Bbl Bbl NPeaNoXWAn NCNOJSIb30BaTb B 9TOW CUCTEME, "
noyemy?

MpuHUKN 06y4eHNs HEMPOHHbLIX CETEN, KOTOPbLIN Noapa3yMeBaeT
HeobXxoAMMOCTb HaIM4YNA 3TasIOHHbIX OTBETOB, — 3TO 0by4eHue ...

Tunbl 3a4a4, KOTOPbIe XOPOLLO NOAXOAAT AN 06yYyeHNsa HEMPOHHbIX
ceTen c yymtenem, — 370 ...

Oby4yeHne HeNpPOHHbIX ceTeln 6e3 yunTens oT obyyeHus c yynTenem
OT/INYAET ...

Tunbl 3a4a4, KOTOPble XOPOLLO NMOAXOAAT A8 06y4eHNss HEMPOHHbIX
ceten 6e3 yuntensa, — 370 ...

Oby4yeHune C yymTenem NOAXOANT OJ19 peLleHnNs BONPOCOB, B KOTOPbIX
n3secteH Tpebyemsbin ...

AnropuTMbl 0bydyeHns HenpoceTen 6e3 yynTens NCrnonb3yoT OaHHbIE
6e3 knaccuukaumm nam ...

Oby4yeHune 6e3 yuntensa NnpMMeHaT ONa KnacTepum3aunm, a3blIKoBbIX
Mogenen, obHapy>XeHUs ... , CTaTUCTUYECKNX Moaenen
Backpropagation - 310 MeTOL ... pacnpocTpaHeHns

YnopsagoybTe 3Tanbl npouenypbl 06y4yeHUs HEMPOHHOW CeTU B NOpsAAKe

NX BbIMOJIHEHNA:

ConocTaBbTe (ha3y npouenypsl backpropagation ¢ ee onucaHuem:
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Bbl pa3pabaTbiBaeTe HEMPOHHYIO CETb A4 Npeacka3aHusa LeH Ha
HeABMXXMMOCTb. BaM Heobxoanmo BbibpaTb MeTOo4 onNTUMMU3aLUN ONs
0byyYyeHnsa HEMPOHHOW ceTun. Y Bac eCcTb 60/bLLION 06BbEM AaHHbIX U
Ba>XHO, 4TO6bI MeTo ObI1 3P PEKTUBHBIM N BLICTPO cxoansnics. Kakon
MeTo onTumMmlaunnm Hanbonee noaxognT Ansg oby4eHUs HEMPOHHOWN
ceTn B JaHHOW cuTyauumn?
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Ocob6eHHOCTb HENPOHHbLIX CETEN, KOTOopasa aAenaeT ux ocobeHHo
nosie3HbIMU s yrnpasJieHNss cucteMaMm C HeJIMHENHOW OUHAMUKON N
ajanTtaunen K U3MeHSIWNUMCS YCI0BUSAM OKPYXXatoLwen cpeabl, — 3TO

Ocob6eHHOCTb HEMPOHHbLIX CETEN, KOTopas NMo3BoaseT UM bbICTPO
afanTUPOBaTbLCA K N3MEHSAIOLWMMCS YC/IOBUAM U ONTUMNU3NPOBATb CBOIO
paboTy B peasibHOM BPpEMEHMN, — 3TO ...

OcobeHHOCTb HEMPOHHbLIX CeTeln, KoTopas No3BonseT UM 3PPEKTUBHO
MOoOeNIMpoBaTb HEJIMHENHbIE CUCTEMbI U YNPaBAAaTb UMW, — 3TO ...

Ocob6eHHOCTb HEMPOHHbLIX CETEN, KOTOpas NMo3BoaseT UM bbICTPO
aHanm3npoBaTb 6onblIne 06bEMbI aHHBIX N MPUHMMAaTb PELLUEHNS B
peasibHOM BPeMEHU B YCJIOBMAX aBTOMATUYECKOro yrnpaBsieHusi, — 3T0

HelnpoHHbIe ceTn cNoCcobHbI MOAENNPOBAaTb U ... C/IOXKHbIE HEJIMHENHbIE
hyHKUUN

HenpoHHble ceTn 06nafatloT BbICOKOW YCTONYUBOCTLIO K ... U
HeonpeneNeHHOCTN B AaHHbIX

Ba>KHbIM aCNeKTOM MHOIMOC/IONHOIO ... ABJSETCS ero CrnocobHOCTb
oby4yaTbCsa MO AaHHbIM

PekyppeHTHble HENPOHHbIe ceTn obnanatoT CNOCOOHOCTLIO 3aNOMMHATL
1N UCNoJIb30BaTb MHPOPMALIMIO U3 NpeabliayLNX BPEMEHHbIX LLAroB rnpu
obpaboTke ... AaHHbIX
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Ynopsago4dbTe 3Tanbl 06y4eHUss HENPOHHOW CETU A/ aBTOMaTUYEeCKOro
yrnpassieHUs B NOpAOKe NX BbIMOJIHEHUS:

ConocTaBbTe apXUTEKTYPY HENPOHHOW ceTn ¢ ob6nacTbio ee
NPUMEHEHUS:

Bbl H>XXeHep, paboTatlowmin Haa Co3aHMEM aBToNuUAOTa Aas
6ecnunoTHOro netatenbHoro annapata (bMNJ1A). Bam Hy>KHO
onpenennTb NOOXOAALLNA MeTo yrpaBneHna ans obecnevyeHus
6e3onacHbIX U CTabuiibHbIX MOEeTOB. Kakon MeToa ynpaB/ieHns
Hanbonee noaxoamnT ons obecneyeHns ctabmnbHoCcTU N 6e3o0nacHOCTHU
MoJIETOB B KOHTEKCTe pa3paboTkm aBTonuoTa gns 6ecnmnoTHOro
neTaTesibHOro annapaTa?
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Llenbto cuctembl aBTOMaTuU4Yeckoro ynpasneHusa (CAY) asnseTcs ...

CncTeMbl aBTOMATMYECKOr0 YrpaBiaeHNa MOryT UCMOsb30BaTb UMPbl ...
Knto4yeBbiM 371€MEHTOM /1l0BON CUCTEMbI aBTOMaTUYECKOro yrnpaB/ieHUs
ABNISETCA ...

OfOHOM N3 pa3HOBUOHOCTEN PErysiATOPOB ABMSETCA PErynsaTop ...
CncTeMbl aBTOMATUYECKOrO ... NpeAHa3HavYeHbl 4719 aBTOMaTU4eCKoro
N3MEHEeHMS 04HOro UM HEeCKOJIbKUX NapaMeTpoB obbekTa yrnpaBieHns
KnioyeBbiM anemeHTOM ntobont CAY asnsaeTcs ...

OfOHOM N3 pa3HOBNOHOCTEN PErysigsToOpoB ABNSETCA
...-MHTerpanbHoO-AnddepeHUNPYIOLWLNN PErynaTop

... COCTaBNsAOWan HakanameaeT oWnbKy perynnpoBaHus

YnopspoybTe 3Tanbl KaCKagHON MOAENN YyNpaB/iIEHNS HENPOCETAMN B
npaBWUJIbHOM NOC/NIef0BaTEIbHOCTU:

ConocTaBbTe 3Tanbl KACKagHOW MoOeNn yrnpaBieHNs HEMpPoCceTAMU C
NX ONUCaHUSAMN:

Bbl ynpaBsiseTe NpoekToM pa3paboTKnm HEMPOHHOW CeTU Ans
pacno3HaBaHMa nuu. Kakyo TpaguuMOHHYO CXeMY yrnpaBieHuns
HenpoceTaMK Bbl BbibepeTe Ana 3TOro npoekTa?

Tnn HEMPOHHOW CeTn, KoTopbIn ncnosblyeT MATLAB onda cozgaHns
ob6obuieHHo-perpeccnoHHon HC (GRNN), — 370 ...

Tun PyHKUMOHANIbHOW 3aBUCUMOCTU, KOTOPbLIA peann3yeT co3faHHasda
HeMnpoHHas CeTb a, COrJlacHO NpenoCcTaB/ieHHbIM OaHHbIM, — 3TO ...

MakeT Neural Networks Toolbox ona MATLAB Bkato4YaeT B cebq ...
pPas/INYHbIX PYHKUUIA

DKCnepuMeHTalibHble AaHHble 018 CO30aHNs HEMPOHHOW CceTn a
NCMONb3YIOTCSA B AMana3oHe ...
MpoLecc HaCTPOMKN CETU MONYYNI Ha3BaHUE «... CETU»

Onsa paboTbl anropuTma TpebyeTcs, 4Tobbl XapakTepmncTuKa
BXOA-BbIX04 HeMpornofobHbIX 3s1eMeHToB bblNla HeybbIBaOWeEN N nMena
OrPaHNYEHHYIO ...

Co3faHne ceTn 3aBepLUIaeTCa HaXXKaTUEeM KHOMKMU ...
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Ons obyyeHns co3gaHHOM ceTun, BbiIbupaeTcs 3aknagka ...

Ynopago4dbTe 3Tanbl NOCTPOEHUA HEMPOHHOW ceTn B NakeTe MatLab B
npaBunJbHOW NocsefoBaTesIbHOCTN:

ConocTaBbTe NOHATUA N UX ornpepeneHna:

Bawa komnaHng pa3pabaTbiBaeT aBTOHOMHbIE CUCTEMbI YNpaBieHUs
ANnsa 6ecnnnoTHBIX aBUaLMOHHbBIX annapaTos. Bl uweTte nporpamMmMmHoe
obecneyvyeHne gnsa peanansaumn HEMPOyrnpaBaeHna B cucteme. Kakasa us
MPOrpaMMHbIX CUCTEM gaBIeTCca Hanbonee nogxonawen aasa 3TOn
uenn?

MNepBbIM 3TanoM NMpu peanansaummn CXxeMbl HEMPOHHOIO YrpaBIEHUS
ABnseTCs ...
AKCOH UCKYCCTBEHHOI0 HEMPOHA - 3TO ...

3Ha4YeHVe akCoHa NCKYCCTBEHHOro HerpoOHa onpenenseTcsa pyHKUnen

DOYHKUMSA aKTUBaLUNN B UCKYCCTBEHHbIX Hel7IpOHHbIX CeTdx - 3TO ...

HDOCTGVILIJVIM MEeTOoA0M YyCOBepPLWEHCTBOBaAHNA ... CMTyCKa ABJIAE€TCA
BBengeHmne MOMeHTa, KOorda BJndHuneE rpagneHTa Ha UaMeHeEHNE BECOB
HaKalrJinBaeTcd CO BpeMeHeM

MHOrocnonHblE CETU MOryT ObITb CONMOCTaB/IeEHbl C 060/104KOM
npencrtaBJiIeEHNA 3HAHUN ... CUCTEM

CTPYKTYPHbIN CUHTE3 HEMPOCETEBbLIX CUCTEM yNnpaBJsieHns 6asnpyeTcs
Ha UCMOJIb30BAHMUN KOHEYHOI0 YMCa TUMOBLIX ... CTPYKTYP

NHpopmaumsa o6 ynpasnsoLeM CUrHane, a Takxxe 0 KOHTPOJIMpyeMbIX
BO3MYLLEHUNAX MOCTyMNnaeT Ha ... HEMPOHHOW CeTu

OnpepenuTe NpaBUJIbHbIA NOPSALOK 3TarnoB B 06y4eHUn HeMpoOHHON
ceTu:

ConocTaBbTe BUAbI HEMPOHHbLIX CETEN C UX ONMUCAHUEM:

Bbl pykoBoauTe pa3paboTKonm CUCTEMbI aBTONMIOTUPOBAHUSA AN
becnnnoTHOro netartenbHoro annapata (BMJIA) n paccmaTpuBaeTe
NCMNoJIb30BaHNE HENPOHHbIX KOMMbIOTEPHbIX CeTen ANns ynpaBaeHus
rnoBeneHneM n NpMHATUA peweHnin. K Kakyto cxemy yrnpaBieHus
cnenyet BblbpaTb oNns obecnevyeHus HagexHonm paboTbl aBTonmnaoTa?

Ha Bxo4bl MCKYCCTBEHHOWN HEWPOHHOM CETU NOJAlTCH ...
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B nCKyCcCTBEHHOW HEMPOHHOW CETU Ha BEC CBA3M YMHOXAETCH ...

K ynpolweHnsm B MHPOPMaLIMOHHbIX TEXHOIOMNSAX MOXKHO OTHECTU ...

HenpoH CMOTPUT Ha ... CYMMY 1 eC/im OHa nony4daeTcs 6bonblue ero
rnopora, ToO HEMPOH BblAAET BbIXOAHOW CUrHaN, PpaBHbIN 1

CamMas 4acTo ncnosibdyemas B HEMPOHHbLIX CETAX CMrMonaa — ...
PyHKUMA

... TAHFeHC NpUMeHsaeTCAa B KayecTBe PYHKLUUN aKTuBaLnUun buonoramu
ansa 6onee peaJ'IVICTI/I‘-IHOVI Moaenn HepBHOI7I KJIETKUN

Pacnono)xute 3Tanbl 06paboTkn MHHOPMaLMN B UCKYCCTBEHHOM
HeMnpoHe No nopaaky:

Ynopsago4dbTe 3Tanbl 06paboTku nHhopMaLumm B BoNorn4eckom
HenpoHe B XPOHOJIOrM4YECKOM nopsagke:

ConocTaBbTe 3Tanbl 06paboTKn NHpopMaunm B UICKYCCTBEHHOM
HenpoHe C UX PYHKUNAMU:

ComnocTaBbTe KOMMOHEHTbI NCKYCCTBEHHOIO HEMPOHa C NX aHanoramm B
brnonorn4eckom HempoHe:

OQHOC/IONHas HeMPOHHAs CeTb A1 pacno3HaBaHUA 06pa3oB U
lWabnoHOB MOXET NUCMO0/b30BATHLCA B ...

CnocobHOCTb 04HOCNOMNHbBIX HEMPOHHbLIX CETEN MOAENNPOBATb
CJ/IOXKHbIe HEJIMHENHbIE 3aBUCUMOCTN MeXAY BXOOHbIMU U BbIXOOHbIMU
OAHHbIMU - 3TO ...

MpuHUMN paboTbl MHOMOCNOMHBLIX HENPOHHbBIX CETEN, KOTOPbIN
OXapaKTepusoBaH Kak MeTof 0by4yeHnsi, OCHOBAHHbIA HA MUHUMUN3AL NN
OWNBKN MeXXOy BbIXOAHbIMU 3HAYEHNAMU N OXKUOAEMbIMU BbIXOOHbLIMU
3Ha4YeHusMn, — 370 ...

Bo3mMoOXXHaa 4YyBCTBUTEJ/IbHOCTb OAHOCJ/IOVHbIX HEMPOHHbIX CeTeln K
Wwymy 1 Bbibpocam B AaHHbIX 0Oyc/ioBNEHA ...

Ka)kablh HEMPOH B BbIXOAHOM CJ10€ MPUHUMAET Ha BXOA 3HAa4YeHUS OT
HEeNpPOHOB NMpeabIAyLLero C/0os N BblYNCSET CBOE 3HaYeHne C NMOMOLLbIO
dyHKUUN ...

MHOroC/I0OMHblE HENPOHHbIE CETU TaKXXe YyCreLwHo NPUMeHSoTCS B
obpaboTke ... A3bIKa

YnopagodbTe TUMbl HEMPOHHbLIX CETEN MO BO3PAaCTaHUIO CJIOXKHOCTK (0T
MeHbLllero K 6bosnbliemy):
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Disynergy.ru - Coa4da TecTtoB 6e3 npegonnaThl

YnopspoybTe 3Tanbl 00y4eHU HEMPOHHOW CeTU B NPaBUJIbHON
nocsiefoBaTeNIbHOCTN:

ConocTaBbTe PYHKLIMIO aKTUBALMKN C €€ ONUCaHneM:

ConocTaBbTe Wwar oby4yeHNns HEMPOHHOW CEeTU C ero
rnocnenoBaTesIbHOCTbIO BbIMOJIHEHUS:

MpuHUMN 06y4eHN HEMPOHHbIX CeTEeN, KOTOPbIN nNoapa3syMmeBaeT
KOPPEKTUPOBKY BECOBbIX KOI(h(PULMEHTOB HA OCHOBE 3TAJIOHHbIX
OTBETOB, — 3TO 0by4eHue ...

MpuHUMN 06y4HeHNA HENPOHHbIX CETEeN, KOTOPbIN OCHOBAH Ha
NCNoJsib30BaHUN AaHHbIX 6e3 Knaccnpukaumm nim MeTokK, — 3TO
obyyeHue ...

Oby4yeHne HEMPOHHLIX CeTen C y4mtenem Hambosnee nogxoguT ans ...

Resilient propagation — 3To mMeTof ... pacnpocTpaHeHns

Ecnun B onpeneneHHoOM To4YKe NPomn3BogHAs MeHSeT CBOW 3HaK C «+>» Ha
«—>», TO 3TO FOBOPUT O pocCTe ...

Ecnn ycrioBre OCTAHOBKM ... HE UCMOJIHAETCS, TO NPOUCXOAUT BO3BPAT
K pacyeTy NMpoun3BOAHbIX

YnopanodbTe MeTo4bl ONTUMM3ALUMN B MOpALKe BO3pacTaHUA
CJIOXKHOCTU (OT MeHbLUero K 6OJ'IbLLIeMy)Z

Ynopsago4dbTe 3Tanbl Npoueanypbl 0bydeHns metoaom obpaTHoOro
pacrnpocTpaHeHus ownbkn (backpropagation) B nopsake nx
BbIMNOJIHEHUS:

ConocTaBbTe MeTO4 ONTUMM3ALUN U €ero onMcaHune:

ConocTaBbTe (ha3y npouenypbl 06y4eHUS HENPOHHOW CEeTKU C ee
onncaHuem:

Ocob6eHHOCTb HENPOHHbLIX CETEN, KOTOPas NMNO3BOJSET UM
obpabaTbiBaTb AaHHbIe C oWMbBKaMn N aganTUPOBaTbLCA K U3MEHEHUNSAM
B OKpYy>XaloLlen cpene, oenas ux HagaeXXHbiMN MHCTPYMEHTaMN AN
aBTOMATUYeCKOro ynpaBaeHus, — 370 ...

OcHoBHOEe npenmywecTBo, NCroJibdyemoe Hel7lpOHHbIMI/I ceTdMunM B
aBTOMaTun4eCKOM yrpaBjieHnn, KoTopoe AejlaeT UX Hade>XHbIMIn
NMHCTPYMEeHTaMWn and agantaumnn K uameHAarnwmnmca ycaosmam, — 310 ...
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MeTon oby4yeHns HEMPOHHbLIX CeTeN, KOTOPbIN 0CODEHHO nosie3eH Ang
ynpassieHus pobotamu, aBToMobmMAAMM U NMPON3BOLCTBEHHbLIMU
npoueccamm, — 3To obyyeHwue ...

CBepToYHbIe HenpoHHble ceTn (CNN) onTuMmnsnpoBaHbl ansa paboTsl C
BM3YaJIbHbIMU U ... JAHHbLIMU

Knacc anropTMOB MalIMHHOIO 06y4YeHUs, KOTOpbI UMUTUPYeET paboTy
4YeslIoBe4eCKOoro Mo3sra AJ1s BbINOJIHEHUSA CJIOXKHbIX 3a4a4y - 370 ...
HEeNpPOHHbIE CEeTn

Onsa ... HEMPOHHLIX ceTen TpebyeTcsa 60sbLIOEe KOMMYECTBO AaHHbIX

YrnopsagoybTe TUMbl HEMPOHHbLIX CETEN MO UX MPUMEHEHUIO B
aBTOMATUYECKOM ynpaBJieHUN OT HanuMeHee K Hanbonee
pacnpoCTpaHEHHOMY:

YnopsaoybTe 3Tanbl 06y4yeHnss HEMPOHHOW CeTu AJ19 aBTOMaTUYECKoro
yrnpaBJieHMs B NOPSAAKE X BbIMOJIHEHUS:

ConocTaBbTe MeToA 06y4YeHUss HEMPOHHbIX CeTel 1 ero ocobeHHoCTu:

ComnocTaBbTe 06/1aCTb NPUMEHEHNSA HEMPOHHbLIX CETEN C MPUMEPOM ee
NCMNOJ/Ib30BaHUS:

3a NponopLMoHasibHOe yrpaBsieHe OTBEYaeT ...

MponopunoHanbHOE yrnpasaeHne HpOTMBOﬂEMCTByET

MponopLUnoHasibHbIN 3aKOH YNpaB/ieHUs ...

... COCTaBJidlOLWada npegHa3Ha4d4yeHa ans I'IpOTI/IBOD,eVICTBI/IH
OTKJIOHEHWNAM OT Ues1IeBOro 3Ha4yeHnd, KOTopble NMPOrHoO3npyrTCcqa B

Oyanyuem

O DHEKT MHTErpasibHOro HACbILLEHNS MOXXET NMPUBECTU K ... CUTHaNa

MeTopn ynpaBieHus, KOTOPbIA NO3BOJIAET aBTOMaTU4YeCKM HacTpauBaTb
napameTpsbl MNMAL perynatopa B peasibHOM BPpeEMEHU - 3TO ...
ynpasneHue MNMNL perynatopos

MocTaBbTe B NPaBUJIbHOM MOpPsAKe 3Tamnbl UTEPATUBHON MOLENN
yrpaBJieHNS HENPOCETAMU:

YnopsanoybTe UMKIbl pa3paboTKn HEMpoceTn B CNMpasibHON MoLenn
yrnpaB/iieHVs B NpPaBUJIbHON NOCNe[0BaTe/IbHOCTU:

ConocTaBbTe 3Tarbl UTEPATUBHON MOAENN YNPABJIEHNA HENPOCETSAMMU C
NX XapaKTepuUcTUKamMm:
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ConocTaBbTe LUKl pa3paboTku HeMpoceTn B CriMpasibHOW Moaenu
yrnpaBieHUs ¢ UX ONMNCaHUAMMU:

TN HEMPOHHON CeTn, KOTopbIN ncrnosibsyeT MATLAB ons co3pgaHus
o6obuweHHo-perpeccnoHHonm HC (GRNN), — 370 ...

TN HENPOHHOW CEeTN, B KOTOPOW UCMONb3yeTCcs ANasa annpokCcuMaumnm
BblOpaHHOM PYHKUMN Y = X2, — 3TO ...
HenpoHononobHble a3nemMeHTbl 41 paboTbl anropnTMa AOJSIKHbI ...

OBonHoM Wwen4ok Ha 6noke Transfer Functions npnBoAnNT K NOSBEHUIO
... B/IOKOB PYHKLMN aKTUBaLunmn

Bnok Weight ... conep>xunt 6nbnmnoteky 610K0B, peannsyowmx
HeKoTopble PYHKLMN BECOB U CMELLEHNN

Ons npocMoTpa CTPYKTYPHOM CXeMbl ceTu Heobxoamnmo, BbibpaB nms
ceTtun (networkl), BoCcnonb30BaTbCA KHOMKOMN ...

YrnopsgoybTe npouecc obyvyeHns HeMpoHHOM ceTu B MatLab B
NnpaBWUbLHON NOC/NIef0BaTEIbHOCTHU:

Ynopsago4dbTe 3Tanbl CO34aHNA HEMPOHHOW ceTu B nakeTe MatLab B
npaBWbHOW NocnenoBaTeIbHOCTU:

ConocTaBbTe MOHATUA U NX onpenesieHns:

dnana3oH BxonoB onpenensetcs (B okHe Create New Network) ¢
MOMOLLbIO ONUUK ... (YKaXKUTe coYeTaHue 13 Tpex C/oB)
ConocTaBbTe MOHATUA U NX onpenesieHns:

DOYyHKLUMNSA, KOTOpPas Yalle BCero NcrnoJjib3yeTcsa B KadyecTse yHKLUN
aKTUBALMN B NCKYCCTBEHHbIX HEMPOHHbIX CETAX, — 3TO ... PYHKUMSA
Ons peanmsaumm cxemMbl HEMPOHHOI O ynpaBaeHnsa Heobxognmo ...

DTan, KOTOPbI ONUCLIBAaET ONTUMU3ALNIO NapaMeTPOB U apXUTEKTYpbl
npun peann3aumnm CXemMbl HEMPOHHOIO ynpaBaeHus, — 3TO0 ...

Mocne cbopa OaHHbIX TpebyeTcs pa3paboTaTb CTPYKTYPY HENPOHHON
CeTU NN ... HEMPOHHOIr 0 yNpaBAeHns
MNocne oby4yeHna Mmoaenb TECTUPYETCS M ... HA HOBbIX AaHHbIX

Ecnn mopenb He faeT KenaeMble pe3ysbTaThl, TpebyeTcsa ... ee
napamMeTpbl UM apXUTEKTYpPY, 4TObbl ynydwmnTb ee paboTy
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YnopspoybTe 3Tanbl B 06paboTKe AaHHbIX MPU NCNOJIb30BaHNN
HEMNPOHHbLIX CETEN B XPOHOJIOrMYECKOM MNOpsAaKe:

YCcTaHOBUTE MOpPAAOK OCHOBHbIX 3TanoB B MCMOJ/Ib30BaHUN HEMPOHHOM
ceTu oNs pacno3HaBaHUA 06pa3oB B XPOHOJIOrMYECKOM MOpsigKe:

ConocTaBbTe PYHKUNN aKTUBALLMN C X ONMNCaAHUNEM:

ConocTaBbTe TUMbI CJIOEB HeI7IpOHHbIX ceTen C nx PyHKUMAMN:

Bam npeanctonTt 06bACHUTL KOHUEnuuo bnonormyeckoro HeMpoHa u
€ro aHaJsiora B MICKYCCTBEHHbIX HEMPOHHbIX ceTaX. Kakoe n3
YyTBEPXXAEHWA NyYlle BCero onucbiBaeT 6M0N0rn4ecknin HEMPoOH?

Bbl y4acTByeTe B CTa)XMPOBKE MO MalUMHHOMY 0By4eHuto n Bam
npennoXxmnm o6bLACHUTL CBOMM KoOJ1JlIeraM NoOHATME NCKYCCTBEHHOIO
HenpoHa. Kakoe 13 obbacHeH Hanny4wmm obpasom onucbiBaeT
MOHATNE NCKYCCTBEHHOIr0 HenpoHa?

Bbl pa3pabaTbiBaeTe UCKYCCTBEHHYIO HEMPOHHYIO CETb O
pacrno3HaBaHMA PYKOMUCHbIX ungp. MNocne oby4yeHns Bawa Moaenb
OAET HeynoBJ/IeTBOPUTENIbHbIE pe3ysibTaTbl NPU KNaccndurkaymnm
HeKoTopbIX UMdp. YTo MoXXeT 6bITb NMPUYNHON HETOYHOCTN HEMPOHHOM
ceTn?

Bawa KomMnaHna pelunia NcnoJsib30BaTb UCKYCCTBEHHbIE HEVPOHHbIE
ceTu Ans onTUMU3aLmm Nponu3BOACTBEHHOr 0O Nnpouecca, U Bbl XOTUTE
BblbpaTb Hanbonee NOAXOAALLYIO apPXUTEKTYPY HEMPOHHOW CeTu ans
NAaHHOW 3aja4n. Y7o Bbl OygeTe npMHMMaTb BO BHMMaHMe npu Boibope
APXUTEKTYpbI?

Bbl paboTaeTe Hag 0by4yeHMeM HEMPOHHOM CeTn A1 pacno3HaBaHUS
n3obpa>keHuin. Bbl pewnnm ncnosb3oBaTb MeTon obpaTHOro
pacrnpocTpaHeHns oWnbKN g1 KOPPEKTUPOBKN BECOB CETU BO BpPEMS
obyyeHunsa. Kakasa gasa npouenypbl 0by4eHNs HENPOHHON CeTK
ABNISETCH OTBETCTBEHHON 3@ KOPPEKTUPOBKY BECOB CETU Ha OCHOBE
rpagneHTa GyHKLMN NnoTepb?

Bbl pa3pabaTbiBaeTe HENPOHHYIO CeTb AN NpefCcKa3aHns LeH Ha
HeaABMXMMOCTb. Bam Heobxoanmo BbibpaTb MeTO4 ONTUMM3ALMN ONS
oby4eHna HenpoHHOW ceTn. Y BacC eCcTb bonbLon 06beM faHHbIX U
Ba>HO, 4T0bbl MeTo 6bin ahhekTUBHBLIM 1 BLICTPO cxoaunca. Kakon
MeTo4 onTumMmsauum Hambosnee noaxoanT ana oby4yeHUss HENMPOHHOW
ceTn B LaHHOW CUTyauunm?
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Bbl paboTaeTe ¢ pobOTOTEXHMKOW U XOTUTE Hay4nTb poboTa ABUraTbCs
Mo NPSAMON NNHUN N n3beratb NPenaTCcTBMN 6e3 CTONKHOBEHUN. Bam
Hago BblIbpaTb NoAXoOAWMIA MeToL AN ynpasaeHusa pobotom. Kakown
MeToA ynpaBsieHUsa Hanbonee noaxoanT ON9 AaHHOW CcUTyauun, rae
poboT fO/KEH ABUraTbLCA NO NMPSAMON NNHUN N n3beratb NPenaTCTBUN?

Bbl nH>xeHep, paboTatowmin Hag co3gaHMeM aBTonuaoTa ong
becnnnoTHOro netatenbHoro annapata (BMNJ1A). BaM HY>XHO
onpenennTb NOOXOAALLMA MeTo yrnpaBaeHna gnsa obecnevyeHus
B6e3onacHbIX U cTabunbHbIX NosieToB. Kakon MeTon ynpaBiaeHus
Hanbonee noaxoanT ana obecneyeHmsa ctabunbHOCTM 1 Be3onacHOCTH
MosieToOB B KOHTeEKCTe pa3paboTkn asTonunioTa gns briA?

Bbl MHXXeHep, NaaHupyownn paspaboTaTb cMCTeMy aBToNuAoOTa Aas
6ecnnioTHOro rpy30Boro KocMmyeckoro kopabnsa. Bam npeactonT
BblOpaTb OCHOBHOW MeToA yrnpasseHusa anga obecnevyeHmnsa 6esonacHoro
N TOYHOro nepemelleHns kopabnsa B KOCMUYECKOM NPOCTPaHCTBE.
Kakasa TpagunumoHHasa cxema ynpasneHusa Hanbonee nooxoauT ons
cncTembl aBTonuaoTa 6ecnnioTHOro KocMn4yeckoro kopabnsa?

Bbl AsBnsieTechk pykoBoanTenem otaena paspabotkm u BaMm npencrtonT
ynpaBiaTb NPOEKTOM MO CO30aHUNI0 HEMPOHHON CeTu AN
pacrno3HaBaHMA 06pa30B. Kakylo TpagNLNOHHYIO CXeMY ynpaBJieHns
HenpoceTsaMN Bbl BbibepeTe?

Bawa komnaHua pa3pabaTbiBaeT aBTOHOMHbIE CUCTEMbI YNpaBAeHUs
ana 6ecnnnoTHbIX aBMaLMOHHBLIX annapaToB. Bbl nweTte nporpaMMmHoe
obecnevyeHne ansa peannsaunm HempoynpaBaeHUsa B cucteme. Kakasa ns
MPOrpaMMHbIX CUCTEM SaBNsSeTCHA Hanbonee noaxoaswen anas 3Ton
uenn?

Bbl CTa)kKmpyeTecb B KOMMaHUW, 3aHUMAlOLLENCS NCCefoBaHNSMM B
06,1aCTN MaLlLIMHHOIO 0By4YeHMs, U BaM NOPYYUSIN CO34aTb TECT Ha
3HaHME OCHOB HEMPOHHLIX ceTel. Kakoe 13 crefyowmnx onpeneneHnn
Hanay4wmnm obpa3oM ONnCbIBAET NOHATUE «HENPOHHAS CETb»?

Bbl pykoBOANTE NMPOEKTOM MO pa3paboTke aBTOHOMHbIX 6eCNUNOTHbIX
aBTOMobunen. Kakyto cxeMy yrnpaBieHnUs C MOMOLLbIO HENPOHHbIX
KOMMbIOTEPHbIX CETEN CriegyeT NCNosib3oBaTb Ana obecnevyeHuns
ONTUMasIbHOW NPON3BOAUTENBLHOCTN N Be3onacHOCTM aBToMObBUNen?

Bbl NpoekTupyeTe CUCTEMY YMHOI0 AOMa U XOTUTE MUCMOJIb30BaTh
HEeNPOHHbIE KOMMbIOTEPHbIE CETU A1 YNPaB/AEHNA Pas3nyHbIMK
ycTponcTBamu. Kakyto cxeMy yrnpaBieHusa cneayeT BblbpaTb Ana
obecnevyeHns apHeKTUBHON aBTOMATU3ALUM U KOMKDOPTA XUJbLOB?
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