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CeTtn ajanTuBHOM pe3oHaHCcHOI Teopuu ¢ PB® cioem pacno3HaBanus

B paGore mnpeacraBjieHO ONHMCAHMe HOBOIO THNA ceTeil
ajanTHBHOIO pe3oHanca — ceru APT ¢ cerblo paauaabHO-
0a3ucHoii pyHKIUH B cj10e pacno3HaBanusi. HoBblii THn cetn
Ha3BaH APT-PB® cerbio. PaccMoTpeH MeXaHHU3M COKpaILeHHUs
KOJIMYeCTBA HeH{PpOHOB CJIOS PACNO3HABAHMS, MeXaHU3M
¢dopmupoBanust ckpbiToro ciaos Pb® ceru ¢ pasiu4HbIM
paauycom runepcgep HelipOHOB, a TAK)Ke MEXaHU3M CO3JaHHUS
THIIePrpo3jeil Ha OCHOBe MH(OPMALIMH OIlepaTopa.

In work the description of new type of networks of an
adaptive resonance - is submitted to a network of the ART
with a network of radial-base function in a layer of
recognition. The mechanism of reduction of amount neurons a
layer of recognition, the mechanism of formation of latent
layer RBF of a network with various radius of neurons
hyperspheres, and also the mechanism of creation of
hyperclusters on the basis of the operators information.

1. Beenenne

Cetn  amanruBHOro  pesoHanca  (ART),  sddextuBHO
(YHKIMOHMpYIOIIEe TPH PEIICHAUH 33134 KIaCTepU3anUH, UMCIOT
psn  HenmocraTkoB. Kakmplii HEHpOH €O  pacmo3HaBaHUS
COOTHOCUTCS C OIHHUM KJIACTEpOM, a TaK Kak KaKIblil HEHpOH
MOXET ONHUCHIBATH TOJBKO ITOBEPXHOCTH THIEpCc(hEpsl, TO CETh
crocobHa  BBIICTHTH KIIacTepHl, OIIICAaHHBIE  TOJBKO
MOBepXHOCThIO THmepchepsl. Tak kak pagumyc runepcheps
3aJaeTCs MOPOrOM CIIOS CPAaBHEHMsA, TO COOTBETCTBEHHO BCE
BBIJICJICHHBIE KJIACCHI MMEIOT OAMHAKOBBIA CTPOTO ONpPEAEIECHHBIN
pa3sMep, YTO TaKXe HE COOTBETCTBYET (H3MICCKOMY CMBICITY
KJIacTepu3aliy TunepnpocTpancTsa. Ecim  mupopmamus o
Ka)XIOM KJacTepe (C KOTOPBIM CeTh 3HAaKOMa) XPAaHUTCSI MUHUMYM
B OIHOM HEHpOHE, TO MpoOJIEeMa COKPAIICHHS «CTOMMOCTH
XpaHEHMs TAMATH CETH CTAJIKMBACTCS C MPOOJIEMOl ONpeaeneHus
BEJIMYUHBI IOPOTa CeTH (IIPH KOTOPOM 00pa3 OTHOCHUTCS K OJHOMY
n3 KiacTepoB). PerymmpoBaHme TpaHHIl KiIacTepa H3MEHEHHEM
IOpora MOXKET OBITh OUYCHb TI'PyOBIM HHCTPYMEHTOM, TaK Kak
YBEIMYEHHE TMOpOra MOXKET NMPUBECTH K Mapajidy CETH, KOraa
HECKOJIPKO WM JaXKe BCE HEUPOHBI CETH YAOBIETBOPSIOT YCIOBHIO
CJ10s1 CPaBHCHUS.

PaccmarpuBast pasnuuHblC TUIBI HEHPOHHBIX CETEHd MOXKHO
OTMETHUTh, UYTO Takue cBoicTBa PB® cereif kak OTCyTCTBUE
PEKypPCHH U CIIOCOOHOCTh K aNmpOKCHManuH ()yHKINH, KOTOPHIE
3a7aHbl B HESIBHOM BHJIe HAOOpOM mabioHOB (00ydarommx odpa-
30B), [ENMAOT HMX HWICAIBHBIMH KaHIUIATaMH Ha pOIb CIIOS
pacnosHaBanms. Cerm PB®  xapakrepu3upyroTcsi TaKUMH
O0COOEHHOCTSIMU: MMEIOT €AMHCTBEHHBIH CKpPBITHIH CIIOH, TOIBKO
HEWPOHBI CKPHITOTO CJIOS MMEIOT HENMHEHHYI0 aKTHBAI[OHHYIO
(hYHKIMIO, CHHANTHYECKHE Beca BCEX HEHPOHOB CKPBITOTO CIIOS
paBHBI eIMHUIIE. IMocne MOZIEPHHU3ALIH MeXaHU3Ma
¢ynaxumonupoBanust PEO cern, Takum 00pa3om, 9TOOBI OHAa MOTIIA
BBIJICISITh KJIACCHl C IOBEPXHOCTHIO HE TOJNBKO C(hepHIecKoit
(OopMBI, Takas CeTb YCIEIIHO BBHINOMHACT (YHKINM CIIOS
pacro3HaBaHMSL.

JlaHHas CcTaThs MOCTpOEHA CleAylomuM obpasom. B wactm 2
nano ornrcanne PB® cetu u paccMorpens! e€ HepoctaTku. Yacth 3
oruceiBaeT HOBYIO Mozenb APT-PB® ceru, cnocoObl pemieHus
npo0JieM MPEeACTAaBICHHBIX B YaCTH 2, 3/1€Ch )K€ IPEJICTaBIICHBI
aNTOpUTMBI 00ydeHHs U (HyHKIMOHUPOBAHMS HOBOH cetu. B wactn
4 monBeCHBI KPAaTKHE UTOTH.

2. Heiiponnas cers PB®.

Heiiponnas cets PB® nmeer apxurexTypy ¢ mepenadeil cursana
OT BXOJa K BBIXOAY M COCTOMT U3 TPEX CIOEB: BXOAHOH CIOi,
CKPBITBIM CIIOM U BBIXOJHOM ciod. BxopHoll cnoil 3Toi ceru
npuHuMMaeT N MepHbIM BXOIHOH BEKTOp U NEpefaeT ero Ha BCe

HEUPOHBI CKPBITOro cios. Kakmblii HEHpOH CKPHITOro CIost
BBIYHCIISACT (DYHKOWIO AKTUBAIMH OT BXOMHBIX JAHHBIX, IOCTE
YEero BBIXOJHOM CIOW BBIYMCISAET Z MEPHBINH BBIXOJHOM BEKTOP,
KaKk B3BCIICHHYI0 CYMMY BCEX BBIXOJOB HEHPOHOB CKPBHITOIO
crmost. Kaknmerit y3em ceTHm XapakTepu3yercss IOBYMS BasKHBIMH
mapaMeTrpamu: 1) HeHTp y371a B THNEPIPOCTPAHCTBE U 2) MIMPUHA
ero pamuanbHON QyHKIMK. B CckpeiToM crmoe i- HelipoH
o0ecrieurBaeT MaKCHMaJIbHOE 3HAUCHHE (GYHKIUHM AKTHUBALUH,
KOrZla BXOMHOM BEKTOp X ONM30K K BEKTOPY €ro LEHTpa C;.
Onenuts paccrosiHue d 40 HEHTpa MOXKHO pa3HBIMHU CIIOCOOaMH,
HO 4dalmle BCEro B JIHTEpaType HCIOIb3yeTcss EBKimmumoBo
paccrosaue (1), a GYHKIUS aKTHBAIMK CKPHITOTO y371a OOBITHO
BeIOHMpaeTcs kak ['ayccoBa dyHkmus (2).

(1

@)
IZie G; IapaMeTp, ONHCHIBAIOMINI MHUPHHY PagHaIbHON 6a3ncHON

GyHKIUH.

OO0yuenue HeiipoHHoi cetm PB® mpowsBoamrTcs B aBa miara:
00y4eHHE CKPBITOrO CJIOS M CO3[AaHUE CBSI3H MEXKIY CKPBITHIM
CIIOEM U BBIXOJHBIM CIIOEM.

Jliist 00y4deHuUs CKPBITOrO CII0SI UCIIONb3YeTcs Habop o0yJaromux

mpuMepoB. Pa3mep CKpeITOro cnos BBIOMPAeTcst PaBHBIM
KOIMYECTBY TPEHHPOBOUHBIX mabmonoB H, a meHTpH
aKTHBAI[MOHHBIX (DYHKOWI HEHPOHOB  CKPBITOrO CIOSL  C;

BBIOMPAIOTCS B TOYKAaX IPOCTPAHCTBA BXOAHBIX CHTHAJIOB CETH Xi,
KOTOpbIE BXOST B HA0OOp TPEHUPOBOYHBIX abIOHOB (3).
C, =X

=%, Jj=LH, 3)

IlnprHa OKOH aKTHBAIMOHHBIX (YHKIUH HEHPOHOB CKPHITOIO
mapa BBIOMPAeTCsl JOCTATOYHO OOJBIION, HO Tak, YTOOBI OHU HE
HaKJIa[bIBAJIICh OJHA HAa MAPYTYI0O B IIPOCTPAHCTBE BXOMHBIX
CHTHAJIOB CETH.

Jlist oOydeHnst HEHPOHOB BBIXOAHOTO CJIOSI NIPOHM3BOIST PacdeT
BECOB Wi, JUI KaXJ0ro HeiipoHa Ha OCHOBE TPEHHUPOBOYHBIX
mrabJa0HOB (B HAMMEHOBAaHMH BECOB IEPBBIM MHIEKC 0003HAYaeT
HOMEp HEHpOHAa B CKPBITOM CIIO€, a BTOpOM HOMEp HEUpOHA B
BBIXOIHOM ciioe). Tak s mabmoHa n BEIXOAHOU BeKTOp Y, Oymer
COCTOSATH U3 CIEAYIOMNX KOMIIOHEHT:

Yz:Wl,zf(xn’cl)+.“+WH,zf(xn’CH) (4)

Pemenue cucremsl u3 H ypaBHeHMH 1acT HaM HCKOMBIE Beca
HEHpOHA Z BBIXOTHOTO CJIOA. /[l BBIYMCICHUS BCEX BECOB
BBIXOJHOTO CJOSI HEOOXOAMMO pEIINTh CHCTeMy ypaBHeHHil (5)
3aIICaHHYIO B MAaTPUYHOI opme:

w =F7Y, (5)

IIc W — MarpyLa BECOB HEIPOHOB BBIXOAHOrO 104, F — marpuna
BEIXOIOB HEHPOHOB CKPBITOrO CJOsl, Y — MaTrpUIla BBIXOIOB
HEHPOHOB BBIXOJHOTO CIIOS, COTJIACHO TPCHUPOBOYHBIX MIA0IOHOB.

OOyueHHass TakuM  00pa3oM  CeTb  TapaHTHUpPYeT, dTO
CreHepHpOBaHHAs €I0 THUIEPHOBEPXHOCTh TPOHAET  depes
TPEHUPOBOYHBIC MIAOJIOHEI B NMIPOCTPAHCTBE BXOMHBIX 00pa3oB. A
€CITM KaXIbIi HEHPOH BBIXOJHOTO CJIOSI 0003HAYaeT OIUH KJacc,
TO y CeTH MOSABIAIOTCA KIacTEpU3Upyolue cBokcTBa. Helipon c
MaKCHUMaJbHBIM 3HaUeHHEM OyZieT yKa3bIBaTh Ha MIPUHAIEKHOCTD
BXOJIHOT'O BEKTOpa OIPEACICHHOMY KJIaccy.

Kak 3ameTmyi BHHMMAaTENBHBIM YHTATENb, OTKPBITBIM OCTAJICS
BOIIPOC O BBIOOpE MIMPHHBI OKOH AKTUBALMOHHBIX (YHKIUH. Psin
aBTOPOB [2] mpeyaraer UCIoIb30BaTh CIEAYIOMYIO Mepy:

dlo<y, (6)




rae d — paccrosHHE MEXAy ABYMS OIIDKaWIIIMH IIEHTPaMHU.
Psmom okcneprMeHTOB OBUT IOATBEPKACHA PalMOHAIBHOCTH
BeIOOpa y=2(1< y<3) [2]. Ecnu BeImomHUTE HEpaBEHCTBO (6) I
ypaBHEeHHS (2), TO MOXKHO OIPENEeIUTh, YTO MPH TakOM BBIOOpE
OyzeT paBHOMEPHO IOKPBITA BCSI 00IaCTh MPOCTPAHCTBA BXOTHBIX
BEKTOPOB, IPHYEM TOUKA Ha IepecedeHne runepcdep Ommkaimmx
HEeWpoHOB pacT 3HaueHne (ynkmmu aktusBamuu 0,0183. Ipyrnmu
cloBaMH, J00ass TOYKa B OONACTH TIPOCTPAHCTBA BXOIHBIX
00pa30B BEI3BIBAET XOTs OBl Y OHOT'O U3 HEHPOHOB CKPBITOT'O CIIOS
3HaueHne GpyHKuuu akTuBamu 6onee 0,0183.

Taxoit crmoco®6 oOydeHHSI OroisieT CleAyIoImue HEJOCTaTKH
KIIACTEPU3HPYIOIUX CBOUCTB PB® cetu:

1. lllnprHa OKOH y BCeX HEHPOHOB OAMHAKOBA. JTO HE MO3BOJSIET
CeTH BBIACNUTH KPYITHBIE KIACChl, KOTOpPBIE COmeprkaT OonbImoe
KOJIMYECTBO OTJIMYAIOIUXCSA OOBEKTOB, HE «Pa3MBIB)» TEM CaMbIM
MEJIKHE KJIACCHI, 00pa30BaHHBIE HAa OCHOBE MAJIOrO KOJIHYECTBA
«ITOXOXKHX» TPEHUPOBOYHBIX IIA0IOHOB.

2. IlomHas cBs3p HEHPOHOB CKPBITOTO M BBIXOZHOTO CJOS
BBI3BIBACT OOJBIIYIO CJIOXKHOCTH BBIUHCICHHS BECOB HEHPOHOB
BBIXOAHOTO CJOS HpH OOJBIIOM KOJNMYECTBE TPEHHPOBOUHBIX
1abJI0HOB.

3. Ilpu momaue Ha BXOJ CETH OIHOTO BEKTOpa B BBIYMCICHUH
YYyBCTBYIOT BCE HEHWPOHBI BXOAHOTO CJIOSl, 4YTO Tpedyer
MOAKITIOYCHUH OOJIBIIOrO KOJIMYECTBA BEIYUCIUTEIBHBIX PECYPCOB
1pu (pyHKIIMOHHPOBAHUH.

3. APT-PB® cets.

B coorBercTBMM ¢ alrOpUTMOM  KIACTEPU3ALMM, MBI
ompepenseM APT-PB®  knacrepmsylomioro  cucreMy — Kak
HCIIOJIHUTEIBHYI0 CHCTEMY, I/I¢ HOMEp HEHpOHa BBIXOJHOTO
noacnoss Pb® cnos pacno3HaBaHMsA B KaX[bli MOMEHT BPEMCEHHU,
SIBISIETCA PEeIIeHHeM (ec TaKOBBIE BOOOIIE HMMEIOTCS), B TO
BpeMsi KaK Mepa MEXIy BXONHBIM BEKTOPOM U IEHTPOM
runepcdepsl HeHpoHa ¢ MAaKCHMaJIbHBIM 3HAYCHHEM (YHKIUH
aKTUBAllMM CKpbITOro moxacnod B PB® crmoe pacnozHaBaHus
MIOZIBEPraeTcs OrpaHIMIEHHIO TIOporoM p (puc. 1).

'b® Croii pacno3naganu

Kn. 1) Kn. Z

Boixodol nodenoli

control

Choti cpagrenus

?X Tp

Puc. 1. APT-PB® cets

B kadectBe Ciosi CpaBHEHUS HOBOW CETH OyHEeT HCIOJBb30BAH
Takol CIOH, 9TO pe3ynbTaToM ero paboTsl OymeT A, paBHOE
OTHOWICHWIO EBKIMAOBOrO  pacCTOSHHUSI MEXIy BXOIHBIM
BEKTOPOM U IIGHTPOM Trunepchepsl HeHpoHA MOOERUTENs CIOS
cpaBHeHuss PB® cnos pacnosHaBanusa kK N —  pa3MEpHOCTH
BXOZHOTO BekTopa. Ecim 1- A Gonee mopora, TO cUUTaeTcs 4TO
YCJIOBHE pacliO3HaBAaHUS BRITIONHEHO. Tak Kak 3HAYEHHE KaXI0TO
KoMmroHeHTa N MepHOro BxXomHoro Bekrtopa x;0[0;1], To
pe3ynbTaT paboThI CIIOS CPaBHEHUs BCET/Ia MEHEE WU paBeH 1.
Iopor 3amaéres B mpegenax 0< p <I, rae p =1 coOTBETCTBYeT
TOYHOMY COBIIQICHHIO.

B kauectBe ciost paco3HaBaHus BeIOepeM Takyio PB® cets, B
KOTOPOH IIMPHHA OKHA HEHPOHOB CKPHITOTO CIOSI MOXKET OBITH
pa3snM4yHOM JUI1 KaXKAOrO HEHpOHA, a TaKkkKe CBA3b MEXKIY
CKPBITBIM M BBEIXOAHBIM CIIOEM HE SBISeTCS IMOTHOH. CBs3b
YCTaHOBJIEHA TOJIBKO JUIS TeX HEHPOHOB CKPBITOTO CIIOSI, EHTPHI

runepcdep KOTOphIX MPUHAIIEKAT KIacCy, KOTOPHI 0003HadaeT
COOTBETCTBYIOUINI HEHPOH BBIXOJHOrO ciios. HelipoH BBIXOIHOTO
CJIOSl BBIYMCILIET B3BEUICHHYIO CyMMY BCEX COSIMHEHHBIX C HUM

BBIXOJOB ~ HEHUPOHOB  CKpeITOro  cmos. Illupuna  okoH
AKTHBAI[IOHHOW (DYHKIMH CKPHITOTO CJOSI BBIYUCIIETCS JUIS
KaKIOro  HeHpoHa  WHIAWBUIyalbHO U3 CJICTYIOIINX
coobpaxkenmit. Tak Kak  psSgoOM  OKCHEPHMEHTOB  OBLI

MIOATBEPXKICHA palMOHANBHOCTh BBIOOpa 1t PBO® cereit y=2
(1=y<3) [2] mnsa ycnemHoro ¢yHkimonuposanus PED cereit, To
MBI HCIIONIb3YeM HEPABCHCTBO 00OpaTHOE HEPaBEHCTBY (6):

dlo>y (7

DU3UYECKUI CMBICT JAaHHOTO COOTHOLICHHs TaKOB, YTO TOUKA
Ha repecedeHnn runepchdep HeiipoHoB ckpbrToro nozuciost PE®
ClIOSl  pacro3HaBaHUS OymeT BBI3BIBATh 3HAUYCHHC (DYHKIUH
aktuBarn  Menee 00,0183  (mwmr  y=2). Takoe ycimoBue
MOIPa3yMEeBAET, YTO €CIM BXOAHOH BEKTOP HPHHAMICKHUT
n3yaeHHoMy APT-PB® cetsio xitaccy, To Oyaer He 6oiee OXHOro
HEeWpoHA CKPBHITOrO IOJCIOSI C YCTOHUMBOM akTHBamued (Oomee
0,0183 mnst y=2) — 3TO TapaHTHpYeT, 4TO OyAeT MPOHM3BEICHA
«JgeTKas» KiIacTepu3amust oO0NacTH MPOCTPAHCTBA BXOJHBIX
BekTopoB. [lomHOE MOKpHITHE 00IACTH HPOCTPAHCTBA BXOJHBIX
BEKTOPOB B KJIACTEPHOM aHanm3e He TpeOyerca. Tak kak mpH
KJIIaCTePH3ALMH TPyNIa 00BEKTOB pa3dura Ha MHOXECTBO Ooee
WJIA MEHEe TOMOTCHHBIX ITOATPYIIT Ha OCHOBE YacTO CYOBEKTUBHO
BEIOpaHHOI Mepsl MOmOOWs, Takoi, dYTO MOmOOWe MEXTy
0o0BeKTaMU B Mpejesiax MOATPYIIBI SBISETCS OONBIINM, HeM
nogo0bue MeXIy OOBEKTaMH, NPUHAIICKAMUMH PAa3IHIHBIM
noarpynmam. Llenp e KiacTepu3alyl COCTOMT B TOM, YTOOBI
TPYNIIIPOBATh JAaHHBIE, KOTOpPBIE IPEICTAaBICHBI ceidac, a He
00eCIeunTh PAaBHOMEPHOE 3alONHEHHE BCEr0 IIPOCTPAHCTBA

HaOdromaeMpIX W HeHaOmomaemblx  (Oymymmx) BBIOOPOK,
CT€HEPHPOBAHHEIX OT TOrO K€ CaMOro pacHpeieNCHU]
BEPOSITHOCTH.

Jns  cokpallleHMs KOJIMYECTBA HEHWPOHOB  HCIONB3YETCS

CHECLUABHBIA MEXaHW3M, KOTOpBIA IOApa3yMeBacT 4YTO JBE
OIII3KO pacIoNioKEeHHbIe THIepcdeps!, MpUHAISKAIINEe OXHOMY
KJIacTepy, ¢ LEHTpaMH 0003HAaUeHHBIMH N MEPHBIMH BEKTOpaMuU
C,, C; U OKHAMH Gj, O MOTYT OBITh OOBEIAMHEHHI B ONIHY C
LIEHTPOM C3 U OKHOM O3 BBIUHCICHHBIM coriacHo (8) u (9) mpu
BBITONTHEHWU ycioBus (7) Ui HOBOH rumepcdepsl, rae
YUHUTBIBACTCS PACCTOSIHUE 10 APYyroi Omkaiimieit runepcdepsl.

C; =(CyppesCay ) Gy =(C+05) /2 i=1,N®

oy =d(c,.c,)/ 2+ max(c,,0,) ©)

CBs3p MEXIy HEHPOHOM CKPBITOTO IONCIOS M BBIXOAHBIM
noxcnoeM APT-PB® cnost pacrmo3HaBaHmsl yCTaHAaBIMBACTCS
paBHBIM «1» ecnu maHHas rmpecepa MPUHALICKHUT KIaccy U

paBeeIM  «0» ecmu mer. Takum oOpa3zom, rumpecheps!
OOBEAMHSAIOTCS B  THIEPrpO3IH, IOBEPXHOCTH  KOTOPBIX
ONMMCBHIBACT  KJAcC. AKTHBAalNMOHHAs  (YHKIMS  HEHpoHa
BBIXO/IHOT'O CJIOSI BEIYHCIISICTCS CIIEAYIONIIM 00pa3oM:
- - .2
1, E wf (x,c)>e”
f= (10)

- - 2
0, wa(x,c)<e v
Jis pynaxmuonupoBanusi APT-PB® BriGepeM BEIMHCIUTENHEHO
s dexruBHyto cxemy BoinonHenuss EART-1 [3]. Jlannast cxema
MIPeATIoNaraeT, 9To (yHKIUS aKTHBAIUH B CJIOE COOTBETCTBHS HE
YBEINYUBACTCSI MOHOTOHHO C (YHKIWEH aKTHBAIMU CJOS
CpaBHEHHSI.
Ha orame wHauanpHOro OOyYEHHS T€HEPUPYETCSl CKPBITHII
noxcnoit PB® cnost pacnosHaBaHus Ha OCHOBE Bcero Habopa
TPEHUPOBOYHBIX IMAOJIOHOB ¥  yCTAaHABIMBACTCA CBS3b C
BEIXOAHBIM mofcioeM. IllnpuHa okoH BCcex HEHPOHOB CKPBITOTO
YCTaHABJIMBAETCS MUHHMMAaJIBHON JIOITyCTUMOM JUIS
HCTIONB3YIOMIETOCs THIA BRUHCIUTENS (00CyXIeHHe BbIOOpa
MHHUMAaJIGHOTO pa3Mepa OKHAa MpPUBOAUTCS HIDKE, TaK Kak
YCTaHOBUTH €ro paBHBIM ( Hemb3s, MOTOMY YTO BEJIMYMHA
HaxXomWTCs B 3HaMeHarene). Ilocie 3TOro axKTHBUPYETCS



MEXaHM3M COKPAIICHHSI HEHPOHOB CKPBITOTO MOACION. AJITOPUTM
(YHKIIMOHMPOBAHUS CUTE COCTOUT U3 CIEAYIOMINX IIaroB:

Hlaz 0. Hnuyuanuzayus: CY4ETINK BPEMEHH U CUETUHK Y3IIOB,
YCTaHOBJICHBI HA HYIb.

Hlaz 1. Ilpeocmasnenue obpaza Ha 6x00: CUETUNK BPEMEHH
YBeNIMYEH Ha OAWH, W MPEJCTaBICH HOBBIM 00pa3 X HA BXOMBI
Y3IIO0B.

Hlaz 2. Obuapysicenue 33108, OONYWEHHbIX K MECMUPOBAHUIO
Ha Hanuyue pe3oHaHca: OPUEHTHPYIOIIAs MOJICUCTEMa BBIONpaeT
B KaHWJATHl HA PE30HAHC T€ Y3JbI, KOTOPHIE COOTBETCTBYIOT
BHEIITHUM TpeOOBaHMSIM B BU/IE€ YCTAHOBJICHHOTO mopora. YToOs!
BBIOMpAaTh 3TH MOZAYIH, IIOJCHUCTEMa HCHOIB3YET IIPOBEPKY
nopora. Bee y3mer (Oonee 4eM oanH), KOTOPBIE YAOBIETBOPSIOT
3TOMY OrpaHWYEHHIO, COCTABIIAIOT AHCAMONb M TIEPeXOmsiT Ha
Mary 3. Ecnm aToT ancam6iib myct, To — Ha Lllar 4b.

Hlaz 3. Buluucienue 3HaueHus Mepbl — akmugayuu  u
obnapydcenuss obracmu pesonanca: B coorBerctBum ¢ (1)
HanOONbIas AKTUBALMS CPEIOH Y3JI0B, KOTOpHIE BHIOpaHBI Ha
[Hare 2.

Hlaz 4a. VYxkpennawowee ycnosue pesonamca, obyuenue:
MPOTOTHII ~ Jy4mle  BCEr0  COOTBETCTBYIONIIETO  MOMYI,
KOppEKTUpYyeTCs, 4ToOBl BBeCTH oOpazenm X COTNIACHO 3aKOHY

amanramd  Beca ART  OasupoBamHod wmomenu. [lpyrue
MPOTOTUANIBL  MOXXKHO ~TaKXKE CUATATh TOAXOISIIAMH ISt
aJanTanyy, €CIM MPUHATHl MSITKO-KOHKYPEHTHBIE CTpaTeTHH
o0yJeHus.

Ilaz 4b. Hem pe3onanca - pacnpeoenenue noguix y3n06: Ecnn
ancamOiis, oOHapyxeHHbIH B Illare 2 — mycToi, To "pe3oHaHc" He
MIPOUCXOAUT ¥ TUHAMHYECKH PacIpeieNIieTCs] ONUH HOBBIH y3ell,
9TOOBI COOTBETCTBOBATh BHEITHUM OXKHIAHUSIM. TakuMm oOpas3om,
CYCTUHK Y3JIOB YBEIMUMBACTCS HAa 1 M HOBBIM y3eNl CKPBITOTO
TIOZICIIOS CIIOSI CPABHEHUSI CO3]ACTCS TAK, YTOOBI COOTBETCTBOBATh
BXozmHOMY 00pa3y X. Ilpu co3mannu y3ma ecian ecTh HHGOpMAIys
OT OTepaTopa O MPHHAUISKHOCTH BEKTOPA Y)KE CYIIECTBYIOIIEMY
KIaccy, TO YCTaHABIMBACTCS COOTBETCTBYIONIAS CBS3b C
HEWPOHOM BBIXOAHOTO CJIOS W aKTHUBHPYETCS MEXaHU3M
COKpAILICHHs, B IPOTUBHOM CIIy4ae CO31aETCs HOBBIM HEUPOH.
Hlae 5: IepetitTn Ha mar 1.

OTHOCHTENFHO  BBHIOOPa  MHHMMANBHOTO — pa3Mepa  OKHa
aKTHBAI[MOHHOW  (YHKIMM  MOXHO  CHETaTh  CIeIyomiee
3amevanue. /s BermomHeHus ycioBus aktuBanuu (10) HelipoHa
BBIXOIHOTO CJIOS ¢ y4eToM TpeGoBaHuUs ceTH (7) yCTaHABINBAETCS
CIIEYIOIIee COOTHOIICHHE C YKa3aHHBIM OIEPaToOpoOM MOpOroM
CJIOSI CPAaBHEHUS:

oc>2N(1-p)/y (11

4. BeIBOADI

3aBepmrass ommcanue HoBoro tuma APT cereit xoremock OBl
OTMETHUTh IPEHUMYILECTBA KOTOPHIE NAaET COBMEILEHHE CBOWCTB
aJalTUBHOIO PE30HAHCA ¢ NIPEUMYIIECTBAMY HEUPOHHBIX CETEH ¢
panuanbpHO-0a3nuCHOM (yHKIMEH aKTHBAIHH.

1. lluprHa OKOH y HEHPOHOB CKPHITOTO IOZCIOS IPOU3BOJIBHA U
aJanTHpyeTcs COIJIaCHO  M3MCHSIOMIEHCS  CHUTyaluu.  JTO
MIO3BOJISICT YMEHBIINTH KOJIMUECTBO HEHPOHOB, YBEINUYHB IHPHUHY
OKHa HEHPOHOB CHMBOJIM3UPYIOIIUX KPYITHBIE KJIACCHI.
2. Bmaromapst Mmexanu3My co3manus runeprpo3au APT-PB® cets
crocoOHa BBIJENATH B KIacC 00JACTh THHEPIPOCTPAHCTBA
OIMCAaHHYI0 JII00OHW (Jake HEBBIMYKIIOH) MHOBEPXHOCTHIO HWIIN
psimoM moBepxHOCTEH (puc. 2).
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Puc. 2. O6nactu xmactepusanuu 2D.

3. CBs13p HEHPOHOB CKPBITOIO M BBIXOTHOTO CIIOSI (hOPMHPYETCS
ABTOMATHIECKH.

4. Ilpu momade Ha BXOA CETH BXOAHOTO BEKTOpa, Omaromaps
ucrionb30BaHmio cxeMsl Boruncienus EART-1, B BeraucneHun
YIyBCTBYIOT TOJBKO HEHpOHBI Hamboiee OIM3KHE K BEKTOPY, 4TO
SKOHOMUT BBIYHCIIUTENBHEBIE PECYPCHI.

5. bnaromaps tomy, uro PB® cnoil pacnozHaBaHUS OXBaTbIBACT
TOIBKO paHee NPEIbABICHHBIC €My TpPEHHPOBOUYHBIE 0Opas3bl,
CHCTeMa MOXET OBITh pealn30BaHa KaK OTJCIBHBIM MOXYIb U
pemaTth 3aaui OrpaHUICHHs JOCTYIA, COOTHOCS MPEAbIBICHHBII
BEKTOP TOJIBKO C OTHUM KJIaCCOM MJIM OTBEprasi €ro.

6. Ecmm wucmoms3oBaTh  aOCOMIOTHBIC 3HAYCHUS  (YHKIUH
aKTHBAIlMM  HEWPOHOB  CKPBITOTO  TIOACIOS  IOSIBIISETCS
BO3MOXXHOCTh BBIUHCIUTH CTENEHb TOTO, C KAakKOW CTEIeHbBIO
OIIpEICIICHHBII HEUPOH NPUHAUICHKHUT KIIACCY.

7. Ecnmu B KadecTBE BXOJHOTO BEKTOpa CETU IPEIbsABICH
HCKa)KEHHBIM 3JEMEHT KJacca, TO CETh, HCIONB3Ys 3HAHHUSA O
runepcepax COCTaBISIONINX ONPEAETICHHBI KJIAacC, MOXET
BOCCTQHOBHTH MCKa)KEHHBIH 00pas3.

8. MI3MeHeHnsT BHECCHHBIC B apXUTEKTYPy CETH HE MOBIMSUIM Ha
BO3MOXHOCTb ~ CETH  PEHMNTh  MpoOJIeMy  CTAaOMIBHOCTH-
mIacTAYHOCTH ceTh. CeTh CrocoOHa YCIENHO caMo00yJaThest, He
Tepsisi IPU STOM paHee COXPAHEHHBIE B ITaMSITH 00pas3bl.

OCHOBHBIE XapaKTEPHUCTUKH HOBOTO THIIA CETCH:

1. BeicTpeIif DOCTYm K HpeABapUTENbHO H3YUCHHBIM 00pa3aM.
INosiBneHue oHOro N3 00YYAIOIINX BEKTOPOB aKTUBH3HPYET OANH
TpeOyeMblil HeHPOH BBIXOIHOTO MOACIOS CIOS PACTIO3HABAHUSL.

2. VYcroiumBOCTH TOMCKA. TONBKO OAWH HEHPOH WMeeT
MaKCUMaJBbHYIO aKTHBAIMIO U KaXKI0TO BXOIHOro Habopa.

3.  Konueunoctp mpomecca oOyueHus.  [loBropsrommecs
MOCTIEIOBATENBHOCTH  OOyJaloImUX HAOOpPOB HE MPHUBOMAT K
LUKIMIECKOMY H3MEHEHHIO BECOB.

Cdepa npruMeHEHUST HOBOTO THUITA CETEH — 3aa4ll KIACTEPHU3AIHN
U paco3HaBaHHe 00pa3oB.

B naHHBIE MOMEHT HpPOBOAUTCS HUCIBITAHHE KOMIIBIOTEPHOMR
momemu APT-PB® cetm B cdepe copTHpOBKH M3IEIHH IO
TpymnaM B mporecce mpon3BoAcTBa. CeTh COOTHOCHT H3JETHE, C
OIPEICJICHHBIM KJIACCOM MCXOAS N3 MH(OPMAIMU O COOTHOIICHUN
IapamMeTpoB M3MEPEHHBIX Ha ATale TEXHUYECKOro KOHTPOJS, Kak
CaMoTo U3JENHs, TaK U €r0 KOMIUICKTYIOIIIHX.
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