5. OnucaHne HEMPOHHbIX ceTen

DTa rjaBa COCTOMT U3 YeThIpeX yacTed. B mepBoil yacTu omucaHa cucTeMa MOCTPOSHUs ceTel U3 dJe-
MeHTOB. OnHcaHbI IpsMOE U 00paTHOE (DYHKIIMOHHUPOBAHUE CETEH M COCTABIIAIONIMX UX AJIEMEHTOB. Bo BTOpO
YacTH MPUBEACHBI NPUMEPHI Pa3IMYHBIX MapaJurM HEUPOHHBIX CETell, ONMUCaHHBIE B COOTBETCTBUU C MPEIJIO-
JKEHHON B MEpPBOM YaCTH TJIaBbl METOAMKOW. B TpeTheil u ueTBepToil yacTsaX Ii1aBbl OMMCAaHbl CTAHAAPTHI HEU-
POHHBIX CeTEH.
Kak yxe ToBOpHIIOCE B MEPBOHi TJ1aBe, HA TaHHBII MOMCHT B HEHPOCETEBOM COOOIIECTBE MPUHSATO OIHU-
CBIBAaTh APXUTEKTYpPy HEWPOHHBIX CETEH B HEPa3pPHIBHOM CIMHCTBE C METOJAMH UX OOydYeHUs. JTa CBA3b HE
SIBIISICTCSL CCTECTBCHHOW. Tak, B MEpBOI YacTh ATOH IIaBbl OyJEeT paccCMaTpPUBATHCSA TOJBKO apXUTEKTypa Heil-
POHHBIX ceTeil. Bo BTopoif yacTu OyneT MpoJeMOHCTPHPOBAaHA HE3aBHCHMOCTH Psila METOAOB OOydYCHHsS HEil-
POHHBIX CeTel OT WX apXHUTeKTypbl. OIHAaKO, VIS YAOOCTBA YHTATENsI, BO BTOPOIM YaCTH TJIAaBBI apXUTCKTYPHI
BCEX MapaJUrM HEHPOHHBIX CETEH OYIyT OMUCAHBI BMECTE C METOIaMH OOyUCHHS.
HetfipoHHBIE CETH MOXKHO KJIaCCH(DUIIUPOBATE IO PA3HBIM MpH3HAKaM. J[JIs onrcaHust HEHPOHHBIX CeTel
B JAHHOU TJIaBE CYIICCTBCHHOW SBISIETCS Kiaccu(UKAIWMs MO THITy BpeMeHU (pyHKumoHupoBaHus cereil. [lo
ATOMY IPU3HAKY CETH MOXHO Pa30HTh HA TPU KJacca.
1. Cetu c HenpepLIBHBIM BPEMEHEM (@HAJIOTOBEIE CETH).
2. Cetu ¢ IUCKPETHBIM aCUHXPOHHBIM BPEMEHEM.
3. Certu ¢ JUCKPETHBIM BpEMEHEM, (DYHKIIMOHUPYIOIINE CHHXPOHHO.
B nmanHO# paboTe paccMaTpUBAIOTCS TOJBKO CETHU TPETHErO BHJA, TO €CTh CETH, B KOTOPHIX BCE dJIe-
MEHTHI KQXJIOTO CJIOS CpadaThIBAIOT OJHOBPEMEHHO W 3aTEM IEPEJal0oT CBOM CHT'HAJBI HEHPOHAM CIICAYIOIIETO
cI1041.

5.1 KoHcmpyupoeaHue HelipOHHbIX cemeu

BriepBrie TocneioBaTenbHOE OIMMCAHWE KOHCTPYMPOBAHMS HEHPOHHBIX CETEH N3 JJIEMEHTOB OBLIO
npemnoxeno B kaure A.H.I'opbans [64]. Oqnako 3a mpoeamniee Bpems npemtoxkennsiii A.H. T'opbanem cno-
€00 KOHCTPYMPOBaHUS IPETEPIIEN Psii H3MEHEHUH.

IIpu onucaHny HEMPOHHBIX CETEH MPUHATO ONEPUPOBATH TAKUMU TEPMHUHAMU, Kak HEUpOH U cioit. Of-
HaKo, IIPU CPaBHEHUH PabOT Pa3HBIX aBTOPOB BBISICHSACTCS, YTO €CIIM CIIOEM BCE aBTOPHI HA3BIBAIOT MPUOIM3HU-
TEJIFHO OJIMHAKOBBIE CTPYKTYPHI, TO HEHPOHBI PAa3HBIX aBTOPOB COBEPILCHHO Pa3IMYHBL. TakuM oOpa3oM, Omu-
caHMe HEHPOHHBIX CeTeil, a 3HAUMT U CTaHAapTU3alKs, Ha YPOBHE HEHPOHOB HeBO3MOXkHA. OHAKO, BO3MOXKHA
CTaHJApTH3allis HAa YPOBHE COCTAaBIAIONIMX HEHPOHBI 3JEMEHTOB M MHPOLEAYpP KOHCTPYHPOBAHUS CIOXHBIX
ceTel U3 MPOCTHIX.

5.1.1 DJyemMeHTHI HeliPOHHOI ceTH

Ha puc. 1 npuBeneHs! Bce 2J€MEHTHI, HEOOXOIUMBIE 71 TIOCTPOCHUS HEHPOHHBIX ceTell. EcTecTBeHHO,
YTO BO3MOXHO pacIIMpeHHe CIMCKa HeJIMHEHHBIX mpeoOpa3oBaTeneil. OqHaKo, 3T0 ¢IUHCTBEHHBIH B[ HJICMEH-
TOB, KOTOPBIH MOXKET JOTIONHATECS. BepTHKaIbHBIMH CTpeNKaMy 0003HAaYCHBI BXOIB TApaMeTPOB (71 CHHATICa
— CHHANITHYECKUX BECOB WJIM BECOB CBS3Eil),
a TOPH3OHTAJIBHBIMH — BXOIHBIC CHUTHAJBI —
aneMeHToB. C TOUKH 3peHUsT PYHKIIMOHHPO- ::@_, —> ¥
BaHUS DJIEMEHTOB CETH CUTHAJIBI U BXOTHBIE —

napaMeTpsl DJIEMEHTOB PAaBHO3HAYHBI. Pas- Hennnelinprid Henunnelinpri —

MYKe MeXTy STHMH JAByMs BHIAMH I1apa- CH%MOHHHHH 6Hane Cymmatop
METPOB OTHOCSTCA K criocoGy HX Hcmompso- | IP€00pasosatens  mpeobpasosarens Y

BaHus B oOydeHun. Kpome TOrO, YymOOHO _@i =
::-—b* é

CUNUTaTh, YTO IMapaMETPhl KaXXA0ro 3JIEMECH-
Ta SBISAIOTCS €r0 CBOMCTBAMH M XpaHATCA Toyka BETBICHUS VMHOXKHUTENb CuHarc

mpu HeM. COBOKYITHOCTH ITapaMeTpoB BCEX
JJIEMEHTOB CETH Ha3BIBAIOT BEKTOPOM Iapa-
MeTpoB ceTd. COBOKYIHOCTh IapaMeTpoB
BCEX CHHAIICOB HA3BIBAIOT BEKTOpPOM 00y-
YaeMbIX ITapaMeTpPOB CETH, KapTOil BECOB
CBs3eH WM CHHANTHYECKOW KapTod. OTMETHM, YTO HEOOXOIUMO pa3inyaTh BXOJHBIE CHUTHANBI JJIEMEHTOB U
BXOJHBIE CUTHAIBI ceTH. OHU COBMAAIOT TOJIBKO [UIS DJIEMEHTOB BXOJHOTO CJIOS CETH.

W3 npuBeneHHBIX Ha pUC. 1 3IEMEHTOB MOKHO MTOCTPOUTH NMPAKTHIECKH JI00YI0 HEHPOHHYIO ceTh. Bo-
00111e TOBOPSI, HET HUKAKHUX MPABWII, OTPAaHUYMBAIONINX CBOOOIY TBOPUECTBA KOHCTPYKTOPA HEHMPOHHBIX CETEH.

Puc. 1. Ilpocreiimue 3eMEHTHI CETH

CHAPS5-1.DOC 73



OpHaKo, ecTb HA0Op CTPYKTYPHBIX €AWHHMIL TIOCTPOCHHS CETEH, MO3BOJISIOINI CTaHAAPTU30BATh MPOLECC KOH-
CTpyupoBaHusl. JleTalbHBIN aHANINU3 Pa3lINYHBIX HEHPOHHBIX CETell MO3BOJIMI BBIACIUTH CIEAYIOIIUE CTPYKTYp-

HBIC CAVHUIIBI:

1 9JICMCHT — HCACIIMMas 4acTb CCTH, IJIA KOTOpOfI OIPEACICHbI METOABI MPSAMOTO U 06paTH01"0 (byHK-

HUOHHUPOBAHUA;

2 Kackaa — C€Thb COCTaBJICHHAA U3 IMOCICA0OBATCIBbHO CBA3aHHBIX CJIOCB, KaCKaaOB, IUKIOB HJIM 3JICMCH-

TOB;

3 CIIOM — CETh COCTaBJICHHAS U3 napajjieJibHO pa60Tanme CJIOCB, KaCKaao0B, IMKJIOB HUJIK 3JICMCHTOB,
4 IUKJ — KaCKaJd BbIXOJAHBIC CUTHAJIBI KOTOPOI'O MOCTYIIAIOT Ha €TI0 COOCTBEHHBIH BXOI.
O‘ICBI/IZ[HO, YTO HC BCC 3JICMCHTHI ABJIAOTCA HCACITUMBIMU. B CJICAYIOIIEM pa3aciie 6y;[eT MPUBCACH PAL

COCTaBHBIX IEMECHTOB.
Beenenue

TpeX TUIOB COCTABHBIX
ceTel CBA3aHO C ABYMs
NPUYNHAME: HCIIOJB30-
BaHWE IMKJIOB HPHUBO-
JIIT K U3MEHEHUIO TIpa-
BWJI OCTaHOBKU PabOTEI
ceTH, ONUCAHHBIX B
pa3n. "IlpaBuma octa-
HOBKH paboTel ceTn";
paszeneHue KackaioB U
CII0OEB TO3BOJSIET d(-
(EeKTUBHO  HCHOJB30-
BaTh PpECypChl Iapal-
nenbHbIX OBM. [letict-
BUTEIBHO, BCE CETH,
BXOJSIE B COCTaB
clost, MOTyT paboTaTh
HE3aBUCHMO JpYyr OT
npyra. Tem cambiM npu
KOHCTPYHUPOBAHUU CETU
aBTOMAaTHYECKH 3aKIla-
nelBaeTcst  Oaza Ui
UCTIONIb30BAHMS Tapal-
nenpHbIX OBM.

1| s@ | 2 N(4) 3[ sB6) | 4] SN24,2)
—0—> — - 3
—0— — > _% — N4) [
—0— ISy —’@—’ = NG
3 N@) |
_’
5 K(4,2,4,2) 6 NW(4,2,3,1)
3 L |3 > >
—DSB(4,8)%SN(2,4,2) | | K(4,2,4,2) || K(2,3,2,3) [ N3) (>
— — [,

Puc. 2. IlocTpoeHre ceTH U3 MPOCTEUIIMX 3JEMEHTOB. 1 - cioi cuHarcoB S4 (4 -
O3HaYaeT YKCIIO CHHAIICOB, BXOSIINX B CIIOM). 2 - Kackaja-Heiipon N4 (4 - o3Hauaer
YHCIIO BXOJMHBIX CHUTHANIOB). 3 - cyoi Touek BerBieHus SB(2,6) (nmepBas mmdpa -
YHCIIO BXOJHBIX CHTHAJIOB, BTOpasl - BBIXOJHBIX). 4 - cioil HelipoHoB SN(2,4,2)
(mepBast nudpa - YNCII0 HEWPOHOB, BTOPAS - YUCIO BXOJHBIX CHTHAJIOB y Ka)JOTO
HEHpOHa, TPEThs - BBIXOAHBIX). 5 - KacKkaj ToueK BeTBiIeHUs U HelipoHoB K(4,2,4,2)
(mepBast Mdpa o3HAYAET YMCIO BXOAHBIX CHUTHAJIOB, BTOpAas - YUCIO HEHPOHOB,
TPEThS - YUCJIO BXOAHBIX CUTHAJIOB y Ka)KJOr0 HEHPOHA, YETBEPTAs - YUCIIO BBIXO-
HBIX CHTHAJIOB Kackazia). 6 - cetb NW(4,2,3,1) (mepBast uudpa - 4uCIO BXOAHBIX
CUTHAJIOB CETH, BTOPas - YUCJIO HEHPOHOB BO BXOAHOM CJIO€, TPEThsS - YHCIO HEH-
POHOB B CKPBITOM CJIO€, YETBEPTAs - YUCIIO HEHPOHOB B BBIXOAHOM CJOE).

Ha puc. 2 npuBeaeH npuMep NOITANHOTO KOHCTPYHPOBAHUS TPEXCIONHON CUTMOUIHOM CETH.

HasBanue
«COCTaBHBIE JJte-
MEHTEI» TPOTHUBOpE-
YUT  OINpPEIENICHHIO
JIIEMEHTOB. 3t0
MPOTUBOpeYre 00b-
SICHSIETCSL cooOpake-
HUSMU ynoocTBa
pabotel. Bpenenue
COCTaBHBIX 3JICMEH-

TOB mpecienyeT
b YIPOIICHUS
KOHCTPYHPOBAHUS.

Kax mpaBumno, co-
CTaBHBIC DIIEMEHTHI
SIBIISIIOTCSL  KackKaja-
MH TPOCTBIX D3JIe-
MEHTOB.

Xopomum
MIPUMEPOM TOJIE3HO-
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5.1.2 CocTraBHBIE YJIEMEHThI

6
X
-
Q — Puc. 3. a)@parMeHT ceTu ¢ 0OBIYHBIMH
CyMMaTOpaMu
0) Tor xe pparMeHT ¢ KBaJApaTUUYHBIMH
CyMMaTOpaMH U3 NPOCTHIX IJIEMEHTOB.
Q N B)ToT e pparMeHT ¢ kBaJipaTUYHBIMU
CyMMaTOpaMH C HCIOIb30BaHIEM COCTABHOTO
3J€MEHTa - KBaJIpaTUYHOTO CyMMaTOopa.
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CTH COCTaBHBIX JJIEMEHTOB MOJXKET CIY)XXUTb HC-
MOJIb30BaHUE CyMMaropoB. B psne pabor [36,
53, 106, 126, 288] MHTEHCUBHO HCHOJB3YIOTCS
CeTH, HEWPOHBI KOTOPBIX COJEPIKaT HEJMHEHHBIC
BXO/IHBIE cyMMartophl. [lox HelMHEHHBIM BXOA-
HBIM CYMMAaTOpOM, Yallle BCEro MOHUMAIOT KBaJl-
paTuuHbBle CyMMaTropbl — CyMMAarophl, BBIYHC-
JSFOLIME B3BEUIEHHYIO CYMMY BCEX MONAapHBIX
NIPOM3BEACHUN BXOJHBIX CUTHAJIOB HEHpOHA.
OTnume ceTeil ¢ KBaApaTHIYHBIMA CyMMAaTOpPaMHt
3aKJIIOYaeTCsl TOJBKO B HCIOJB30BAHWU 3THX
cymmaropoB. Ha puc. 3a mpuBeneH ¢parmMeHT
ceTu ¢ JIMHeHHBIMU cymMaropamu. Ha puc. 36 —
COOTBETCTBYIOIIUIA eMy ()parMeHT ¢ KBajpaThud-
HBIMH CyMMaTOpPaMH, IIOCTPOCHHBIH C HUCIIOJIb30-
BaHHMEM DJIEMEHTOB, NPUBEACHHBIX Ha puc. 1. Ha
(puc. 3B) — TOT ke (pparMeHT, NOCTPOCHHBIH C
UCIIONIb30BAaHUEM KBAJPATUYHBIX CYMMAaTOpPOB.
IIpn cocraBieHNH ceTn ¢ KBaAPaTUYHBIMH CyM-
MaTopaMH M3 MPOCTHIX JJIEMEHTOB Ha IOJIb30Ba-
TEJS JIOKUTCS OOJIBIIOI 00beM PaboT Mo MpoBe-
JICHUIO CBSI3€H M OpPraHM3alliy BBIYHMCIICHHS I10-
mapHbeIX mIpousBeaeHuil. Kpome toro, puc. 3B
ropaszio HOHATHEEe pHUC. 30 M CONEPKUT Ty Ke
nadopmanuto. Kpome Toro, momp3oBarenb Mo-
JKET U3MEHUTH TUI CYMMAaTOPOB YK€ CKOHCTPYH-
POBAaHHOW CeTH, yKa3aB 3aMEHy OJHOTO THIIa
cymMmaTopa Ha npyroil. Ha puc. 4 mpuBeneHsl
0003HaUEHHsI M CXEMBbl HauboJee 4acTo HMCIOJb-
3YEMBIX COCTaBHBIX 3JIEMEHTOB.

111l

A—r_'o_'Z—r

Z—r

a) OObIYHBIN
CyMMaTop

0) O6o3HaueHne U cxemMa
aJanTUBHOTO CyMMaTOpa

L
<
!

B) O6o3HaYeHHE U CXeMa KBaJApaTU4YHOTI'O CyMMaTOpa

X

— —0—
i::A+—’ xi—»o—»Z—»
— 1 —0—

r) O0o3HaueHue 1 cxeMa HEOJHOPOHOTO
aJanTHBHOTO CyMMaToOpa

Puc. 4. O603HaYEHHS U CXEMBI YaCTO HUCIOIb3yEMBIX

COCTaBHBIX 3JICMCHTOB

Tabnmma 1
OmHOpPOAHBIE 1 HEOTHOPOAHBIE CYMMATOPBI
Haszga- OIHOPOIHBIA CyMMAaTOP Heoanopoausiit cymmarop
HUE
O6o0- 3HagyeHne Obo- 3HavyeHne
3HAYCHUE 3HAYCHUE
OO0bI4-
y > DX N 1+ x;
HBIN ; :
i i
Anan- Z z Z X
. A aiXi A+ apt 2 ax;
TUBHBIN - X
i i
Ksampa- Z
THYIHBIHA Q — YT Q+ 0+ Shatd Ll
i i i

HCO6XOZ[I/IMO OTMCTHUTH CLIC OAHY PA3HOBUIHOCTH CYMMATOPOB, MOJIC3HYIO IIPpU pa60Te 10 KOHCTPYH-
POBAHUIO CETU — HCOAHOPOJAHBIC CYMMATOPHI. HeO,HHOpO,HHLIﬁ CYMMATOP OTIUYACTCA OT OAHOPOJAHOI'O HAJINYH-
€M €€ OAHOI'0 BXOJAHOI'0 CUTrHa/Ia, paBHOI'O0 CAUHUIIC. Ha puc. 4r IMPpUBCJACHBI CXeMa U 0003HaYCHUS JJIA HCO -
HOPOAHOI'0 aJallTUBHOTO CyMMaAToOpa. B Ttabm. 1 MpUBCACHbI 3HAYCHUSA, BbIYUCIIACMbIC OJHOPOAHBIMU U COOT-
BETCTBYIOIIMMH UM HCOAHOPOJAHBIMH CYMMATOPAMHU.

5.1.3 ®@yHKUHMOHMPOBAHHUE CETH

IIpesxme Bcero, HEOOXOMUMO Pa3IENIUTh MPOIECCH 00yUeHHST HEHPOHHOMW CETH U MCTIOJIh30BaHMs 00Y-
yeHHOU ceTd. [Ipu nCroiib30BaHUM OOYIEHHOUW CETH MPOUCXOAMT TOJBKO PEIIEHUE CEThIO ONpEIeICHHON 3ama-
gn. [Ipy 3TOM cHHanNTHYECKas KapTa CETH OcTaeTcsd Hen3MeHHOH. PaboTy cetm mpum pemeHnn 3amadum Oynem
JlaJiee Ha3bIBaTh MPSAMBIM (PYHKIIHOHUPOBAHHEM.
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IIpu o0y4yeHUN HEWPOHHBIX CETEH METOAOM OOPAaTHOTO PACIPOCTPAHEHHS ONIHMOKU HEHpOHHAs ceTh (U
KQXJIbIi COCTABILIONIMN €€ 3JIEMCHT) JOJDKHA YMETh BBIONHATH 00paTHOE (yHKIMOHHpOBaHWE. Bo BTOpOM
YacTH 3TOH MIaBkI OYJET MOKa3aHo, YTO 00paTHOE (HYYHKIIMOHUPOBAHUE TO3BOJIIET 00YYATh TAKKE U HEHPOCETH,
TPaIUIIMOHHO CYHTAIOIIHecs He o0y4aeMbIMHU, a popMmupyeMbiMu (Hampumep, cetu Xomduina). OOpaTHbIM
(GYHKIIMOHMPOBAHUEM HA3BIBACTCS IMPOLECC PabOTHI CETH, KOTJAa Ha 6biX00 CETH TOIAKOTCS OIPEICIICHHEIC
CUTHAJIBI, KOTOPBIC JIaliee PAacIpOCTPAHSIOTCSA MO TEM K€ CBA3SM, YTO W MPH MPSIMOM (YHKIIMOHHUPOBAHUH JIO
BxoJa ceTH. [Ipu MpOXOKICHUHN CUTHAIOB O0paTHOTO (hYHKIIMOHHPOBAHUS Yepe3 JIEMEHT ¢ 00ydacMbIMU T1a-
pamMeTpaMH BBIYUCIIIIOTCS TOMPABKH K TapamMeTpaM 3TOro 3jeMeHTa. Eciii Ha BBIXOJA CETH C HENPEPHIBHBIMHU
5IeMEHTAMH II0JaeTcsl IPOM3BOIHAS HEKOTOPOH (QyHKIMKM F' OT BEIXOAHBIX CUTHAJOB CETH, TO BBEIYHCIISAEMBIE

CCTBHIO IMOMMPABKU NOJIKHbBI OBITH 3JIEMEHTAMU TrpaaucHTa (I)yHKIII/II/I F 10 O6y‘laeMHM napamMeTpam CETH. I/ICXOZ[H
U3 3TOIO Tpe6OBaHI/I$I OIpCACIINM IIpaBuIa 06paTHOl"O (I)yHKI_[I/IOHI/II)OBaHI/ISI JJIA 3JIEMCHTOB CCTU, IPUBCACHHBIX
Ha puc. l, B IMPCAIOJIOKCHUU, YTO CETh COCTOUT TOJILKO U3 OJHOT'O DJICMCHTA.

5.1.3.1 Cunanc

V cuHarnca Ba BXoJla — BXOJ CHTHaJIa U BXOJ CHHAIITUYECKOTO Beca (puc. 5a). O603HAYNM BXOJIHOM
CHUTHaJI CHHAIICa Yepe3 X , a CHHANTHYeCKui Bec yepe3 & . Torna BIXOAHOW CUTHAJ cHHarca paBeH X . [lpu

006paTHOM (PYHKIIMOHHPOBAHMM HA BBIXOJ CHHAIICA TOAAETCS CHTHAN OF / é(ax) Ha Bxoze cuHamnca nomkeH

OBITh TIOTY4EH CHUTHAI OOpaTHOTO (byHKuHOHHpOBaHHﬂ,

F F ox a 6
paBHBIE —— = ﬁ( ) , 4 Ha BXOJ€ a | o OfF/ 22

) & e AL
CHHANTHYECKOTO BeCca — IMONpPaBKa K CHHANTHYECKOMY X / oF / é’(ax)

ﬁF F 5(0“) _ F Puc. 5. IIpsimoe (a) u oOpatHoe (6)
Becy, paphad 5 g( ) =X 5( ) (prc. (YHKLMOHMPOBAHUE CHUHAIICA

(04 ox ox
56).
5.1.3.2 Ymnoorcumenw
YMHOKHUTENL UMEET (B BXOTHBIX CUTHAJA U
HE MMeeT mapameTpoB. OGO3HAYMM BXOAHBIC CHrHanm |2 X X1%7 6 F / @Cl F / ﬁ(xl X 2)
cuHarica 4epe3 X, Xp. Toraa BBIXOJHOH curHanm %
X7 g @62

YMHOXXMTEIS paBeH XX (puc. 6a). IIpu obpatHoM
(YHKIMOHUPOBAHUM Ha BBIXOJ YMHOMKMTENS IIOJaeT- Puc. 6. Ilpsimoe (a) u o6patHOE (0)
cs curHan OF / ﬁ(xlxz). Ha BXozax CUTHAJIOB X| H (pYHKUHMOHMPOBAHHE YMHOKHTEIL

X2 JOJIDKHBI 6I>ITI> HOHy‘{eHH CHUTI'HAJIbI O6paTHOFO
aF aF 5(x1x2)

& 5(x1x2) x| 5(?61?62)

) , COOTBETCTBEHHO (pHC. 60).

(YHKIMOHUPOBaHMS, paBHBIE

24 24 5(x1x2)
29 5(x1x2) 2 5(x1x2

5.1.3.3 Touxa eemeénenusn

B otnmuwme ot paHeC PACCMOTPCHHLBIX 3JICMCHTOB, TOYKA BCTBJICHUA MMECT TOJIBKO OJAWH BXOJ U HE-

CKOJIEKO BBIX0/10B. O003HAUMM BXOMHOH CHTHAI 4epe3 X, a BEIXOJHBIE 9epe3 X, X,,..., X, , IpHIEM X; =X
(puc. 7a). IIpn obpaTHOM (YHKIMOHMPOBAHWU Ha BBIXOJI-

F a 0 /
HBIE CBS3M TOYKH BETBJICHUS IOJAIOTCSl CUTHAJIBI —— X1 aF'/

! oF
(puc. 76). Ha BX0HO# CBS3M TOJDKEH MOJY4aThCsl CUTHAI, X X2 E F / ax 2
x aF /&
paBHBII —— = Z 0’56 0’56 z . MoxHO ckasarts, n n
i—l Puc. 7. [Ipsmoe (a) u obpaTtHOE (0)

YTO TOYKA BETBJICHHS NPU 0OpaTHOM (byHKL[I/IOHI/IpOBaHI/II/I (YHKIIMOHUPOBaHHE TOUKH BETBIICHUS
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NnepexoauT B CyMmmMaTop, Wi, ApyruMu CiioBaMu, CyMMaToOp SABJISICTCA HBOﬁCTBCHHBIM 10 OTHOHICHHUIO K TOYKEC
BCTBJICHUA.

5.1.3.4 Cymmamop

CyMMarop CuuTaeT CyMMYy BXOJHBIX CHTHAIOB. OOBIYHBIA CYMMATOp HE UMEET napamerpoB. [Ipu onu-
CaHUU NPSMOTo U 00paTHOro0 (PYHKIIMOHUPOBAHHS OIPAHUYMMCS OMHCAHHUEM MPOCTOr0 CyMMAaropa, MOCKOJIbKY
(YHKIMOHUPOBAaHKUE aJaNTHBHOTO M KBAJIPATHYHOTO CYMMAaTOpa MOXET OBITh IOJyYeHO Kak MpsMoe M o0part-
HOe (DYHKIIMOHHUPOBaHHE CETH B COOTBETCTBUM C MX CXEMaMH, NMPHUBEICHHbIMU Ha puc. 30 u 3B. O003HAUUM

n
BXOJIHBIE CHTHAJIBI CyMMaTopa 4epe3 X, X,,..., X, (puc. 8a). BeixoaHoi curnan paseH in . Ilpu obpart-
i=1
HOM (DYHKIIMOHHUPOBAHWU HA BBIXOA-
HyI0O CBSI3b CyMMaTopa [OJaeTcs
AF a X —H n 6 ar
S —>
CUrHaj . (puc. 86). Ha X7 > _,in 0’>Zn:x
2 Z Xi X, i=1 F 0 !
BXOJIHBIX CBSA3SX IOJDKHBI IOJTYYaThb- n — Z — n
cs CHUT'HAJIBI, paBHEBIC 2 Z X é’z X
n i=1 O l
0’)2 X Puc. 8. Ilpsimoe (a) u i=l1
A A | ! F obpatnoe (0) n
5 =— ;’}_c =— (yHKIMOHMpPOBaHHE é’le-
i i cymMmMaropa i
J ﬁz X; J az X; YM P i=l1
i=1 i=1

W3 mocnenneit GopMyIbl ClieayeT, YTO BCE CUTHAIBI 00paTHOTO (YHKIIMOHMPOBAHUS, BBIJABAEMBIC Ha BXOIHBIE
CBSI3U CyMMAaropa, paBHbl. Takum 00pa3oM CyMMAaTOp Mpu oOpaTHOM (DYHKIIMOHUPOBAHHH TEPEXOJAUT B TOUKY
BETBIICHUSI, WIH, JPYTUMH CIIOBAMH, CYMMATOP SIBIISETCS JBOWCTBEHHBIM TI0 OTHOIICHHUIO K TOUKE BETBICHHS.

5.1.3.5 Henuneunwtit Ilaoe npeoopazosamens

Henuneiineri Haz[e Hp€06pa3OBaTeJ'IL 201051 Haz[e 9JICMCHT UMCCT JIBa BXOJHBIX CHUI'HaJla 1 OJJHUH BBIXOM-

Hoii. O603HAYNM BXOJHBIC CUTHAJIBI Y€PE3 X1, X2 . Tor,ua BLIXO,HHOﬁ CHUTrHall Haz[e DJICMCHTA pPaBCH X1/X2

(puc. 9a). TIpu o6paTHOM QYHKIHOHHPOBaHUM Ha BhIXo Ilaje snemenTa nojaercs curaan OF / ﬁ(xl / xz). Ha

BXOJIaX CHTH&IOB X| M X5 JIOJUKHBI OBITb HOJTY-
YeHBI CHTHANEI OOPATHOTO (hYHKIHOHMPOBAHMS, a 6 _%—é( %/' ) aF
PABHBIC X1 x1/x xy AX1/%2 Axr/x5)
F o F 5(’51 / x2) 1 F ::@1_/2, > @M
0’}61 5()61/)(2) 0’}61 X) 5()61/)62) X2 L—OAIF
i X2 é(x 1 / X 2)
aF ar 5(x 1/x 2) X 7 Puc. 9. Ipsimoe (a) u o6patHoe (6) hyHKIMOHMPOBAHUE
s = §(x1/x2) & = _x_z—ﬁ(xl /xz) HenuHeliHoro IMame mpeobpasoBaresis
2

, COOTBETCTBEHHO (pHC. 90).

5.1.3.6 Henunennwtit cuzmouoHslii npe-
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oopazosames

Henunelinplii curMouHBINA TpeoOpa-

30BaTesib WJIM CHUIMOM[HBIA JSJIEMEHT HMeEeT a F 6

OIMH BXOJHOW CHUTHAJ W OJUH TMapamerp. o Cg—7—~

CTOpOHHUKH YHCTOTO0 KOHHEKIHOHHCTCKOTO G( a, x) oo (05 s X )

MOJIXOJa CYMUTAIOT, YTO O0Oy4aThcs B XOe X « o ar
00y4eHHss HEHPOHHOW CETH MOTYT TOJBKO A 0”0-(05’ x)
Beca cBszeil. C 3TOM TOYKHM 3pSHHS MapameTp Oy

CUTMOUIHOTO 3JIEMEHTa SIBIISIETCS] HEe o0y4ae- é’a(a,x )

MBIM H, KaK CUEZICTBHE, /11 HETO HET Heobxo- Puc. 10. [Ipsimoe (a) u odpartHoe (0) GyHKIMOHMpOBaHKE
JUMOCTH.  BHIMHCIIATL - Tlonpasky.  Onmaxo, HEJIMHEHHOTr0 CUTMOM/THOTO TPeo0pa3oBaTes

YacTh MCCIIEAOBATENCH MoJIaraet, YTo HYKHO
o0y4aTh BCE MapaMeTpbl BCeX OJIEMEHTOB
cetu. VIcxo/ist M3 3TOTO0, OMUILEM BBIYUCICHHE 3THM DJICMEHTOM HOIPAaBKH K COACPIKALIEMYCS] B HEM TapaMeTpy.

0O0603Ha9MM BXOJHOW CHUTHAI Yepe3 X , mapaMmeTp depe3 ( , a BRIYUCIIEMYIO 3THM Ipeodpa3oBareieM

¢byHKIMIO Yepe3 G(Ot,x) (puc. 10a). Ilpu obpatHOM (PYHKIMOHWPOBAHHH HA BBIXOJ[ CHTMOHIHOTO 3JIEMEHTa

IoJacTCs CUrHal 0”}7/0”0(“,)&') . Ha BXOJ€ CUTIHaJIa JOJIXKCH OBITE IMOJY4YCH CUrHall 06paTHOl"O (byHKIII/IOHI/IpO-

BaHU paBHLIfI E: %‘ aa(a’X) =0 L a Ha BXOJC IMapaMeTpa IOIIpaBKa, paBHad
’ do(a,x) & ¥ do(a,x)’ '

7 a ﬂa(a,x)

2 o”a(a,x) VL ﬂa(a,x) (pac. 105).

5.1.3.7 Ilpou3eonvublii HenpepvleHblil HETUHEIHbLIL NPEoOpazoeamesb

ITpon3BONBHBIN HEMTPEPHIBHBIN HEIMHEHHBIN MPeoOpa3oBaTeh IMEET HECKOIBKO BXOAHBIX CUTHAJIOB, &
peanu3yemasi UM (pYHKIHS 3aBUCUT OT HECKOJIBKUX MMapaMeTpOB. BEIXOAHOM CHTHAN TaKOTO 3JIEMEHTa BBIYHCIIS-

CTCs KaK HECKOTOpast q)yHKI_[I/ISI gD(X,O{) , TI¢ X — BEKTOpP BXOJHBIX CHUTHAJIOB, a OL — BEKTOp HMapaMeTpoOB. HpI/I

O6paTHOM (byHKIII/IOHI/IpOBaHI/II/I Ha BBIXOJHYIO CBSA3b 3JICMCHTA MOAACTCA CUTHAJL 06paTHOl"O (byHKIII/IOHI/IpOBa-

HUs, paBHI:Iﬁ %‘/0",¢ Ha BXOJbl CHUI'HAJIOB BbIJAKOTCsA CHUI'HAJIbI O6paTHOr0 (I)yHKL[I/IOHI/IpOBaHI/ISI, PpaBHbIC
X _Fop X
&, dpok; i
F X X
ou; Gp du; P op

a Ha BXoaax napamMeTpoB BBIYUCIIAOTCA IMOMMpaBKHu, PpaBHbIC

5.1.3.8 Ilopozoewiit npeoopazoseameis

IToporoBerii peobpa3zoBateNb, peaTn3yIOMUN (YHKIMIO onpeaeiacHus 3Haka (puc. 11a), He sBuseTcs
3JIEMEHTOM C HENPEepBIBHOHM (DyHKIMEH, 1, cIeJoBaTelbHO, ero o0paTHoe (pyHKIIMOHNPOBaHUE HE MOXET OBITH
orpeieieHO U3 TpeOoBaHus BeIYMCICHUS TpagueHTa. OHaKo, npu 00y4eHHH ceTel ¢ OpOroBEIMU Ipeodpaso-
BaTCNIIMHU TIOJIC3HO HUMETh BO3MOXKHOCTHh BBIYHCIIATH TONPABKU K
napamerpaMm. Tak Kak JUisl IOPOrOBOTO 3JIEMEHTA HENb3sl Ompeje-
JIUTH OJHO3HAYHOE IMOBEACHHE NMPH 00paTHOM (PyHKIIMOHHPOBAHUH, . I x>0
npeaaraeTcs JOOIPEAEINTh €ro, UCX0As U3 cooOpakeHuH moses- X Slgn(x = 0 x<0
HOCTH TIPH KOHCTPYHPOBaHMHU 00y4aeMbIx ceTeld. OCHOBHBIM METO- N
JIOM 00y4YeHUsI CeTel ¢ IIOPOTOBBIMH JIEMEHTAMH SIBISIETCS TIPABHIIO ) 6
Xeb606a (1moapoOHO pacCMOTPEHO BO BTOPOHM yacTH riaBbl). OHO Slgn(x) P

B
H U
COCTOUT M3 ABYX IpoHeAyp, COCTOANIUX B UBMCHCHUU «BCCOB CBS-
3eit MCKAY OAHOBPEMCHHO AKTHBHBIMHU HeﬁpOHaMH». I[J'IH 3TOI'0

NpaBWja NOPOTOBBIA 3JIEMEHT NPH 0OpaTHOM (YHKIMOHHPOBAHUU

JOJDKEH BBINABaTh CUTHAN OOpaTHOro (hyHKIMOHHWPOBAHHUS, COBIA- Puc. 11. TIpsimoe (a) n o6patHoe (6,8)
JAIOIUKA C BBIIAHHBIM MM CUTHAJIOM IPSIMOrO (ByHKIMOHHPOBAHUS (pyHKIMOHHPOBAHKE IIOPOrOBOTO
(puc. 1106). Takoii MOPOTOBEIA 3JIEMEHT OyAeM Ha3bIBaTh 3¢pKajb- SNEMCHTA.

9y

(13 v
ubiv. TIpu oByuernu ceteit Xonuiaa, moapodHo pacemorpertom | 0) “3€PKaNbHBI’ MOPOTOBBIi deMEHT
99

B) “TIpo3pauHsblii” MOPOroBhIi 2JIEMEHT
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BO BTOPOH YacTH TJIaBbl, HEOOXOMMO HCIIONIB30BATh «IIPO3PAUHBIE) MOPOTOBHIE AIIEMEHTHI, KOTOPBIE TP 00-
paTtHOM (pYHKIMOHHPOBAHUH MPOITyCKAIOT CUT'HaN 0e3 n3MeHeHus (puc. 11B).

5.1.4 IlpaBuia ocTaHOBKM PaldoThI ceTH

ITpu ucnomb30BaHUM CETEH MPSAMOTO paclpocTpaHeHus (ceTel 6e3 MUKIOB) Bompoca 00 OCTaHOBKe ce-
TH HE BO3HUKAeT. J[efiCTBUTENIbHO, CUTHAJIBI TIOCTYIAIOT HAa 3JIEMEHTHI NEPBOTO (BXOIHOT0) CJIOSI M, MPOXOJS 0
CBSI35IM, JIOXOJISIT JIO0 DJIEMEHTOB MOCHeNHero ciosi. [locie CHATHS CUTHAJIOB C MOCHEAHETO CJIOS BCE AIIEMEHTHI
CeTH OKa3bIBAIOTCS «00ECTOYCHHBIMMUY, TO €CTh HH IO OJHON CBSI3U CETH HE MPOXOJHUT HU OJHOTO HEHYJEBOTO
curHaia. Cio)kHee 0OCTOUT JIeNI0 MPH KCIIONIb30BaHUU CeTell ¢ IUKIaMu. B ciydae oOIiero nosioxeHus, mocie
MOJ[aYH CUTHAJIOB Ha BXOHBIC DJIEMEHTHI CETH MO CBS35IM MEX[Y DJIEMEHTAMH, BXOSIIUMH B [[HKJI, HEHYJICBbIC
CUTHAJIBI OYy/IyT IMPKYJIUPOBATh CKOJIb YTOIHO JIOJITO.

CylecTByeT JBa OCHOBHBIX MPaBUJIa OCTAHOBKU PabOThI CETH ¢ LUKIaMH. [lepBoe MpaBUIO COCTOUT B
OCTaHOBKE Pa0OThI CETH MOCIE yKa3aHHOTO YMclia cpabaThiBaHUi KaXI0ro 3jeMeHTa. LIMKIbI ¢ TaKUM MpaBHU-
JIOM OCTAHOBKH Oy/ieM Ha3bIBaTh OrPaHUYCHHBIMHU.

Bropoe npaBuio ocTaHOBKH pabOThI CETH — CETh MpeKpaliaeT paboTy Mmocjie YCTaHOBICHUSI PaBHOBEC-
HOT'O pacIpe/ieiieHus CUTHANOB B IiKie. Takue ceTn OyneM Ha3bIBaTh paBHOBECHBIMHE. [IpUMepOM paBHOBECHOI
CeTH MOJKET CITy>KUTh ceTh Xomndmiaa (cM. pa3a. "Ceru Xondmnma").

5.1.5 ApxurtekTypsbl ceTeil
Kak yxe ormeuanoch paHee, Ipu KOHCTPYUPOBAaHUU CETEH M3 a
X1 —bé—i

3JIEMEHTOB MOKHO IOCTPOHTH CETh JII000H apXUTeKTyphl. OJHAKO W MpH

IIPOM3BOJILHOM KOHCTPYMPOBaHMM MOXKHO BBIIENUTh Hanbousiee oOIIue —0— *2
IIPU3HAKHU, CYLIECTBEHHO OTIMYAIOLIUE OAHY CEThb OT Apyroi. OueBUaHO, —0—) 2 _’@_'
YTO 3aMEHa MPOCTOr0 CyMMaTopa Ha aJaNnTHUBHBIM MM Aake Ha KBajpa- —0—)

TUYHBIH HE NMPHUBEAYT K CYIECTBEHHOMY H3MEHEHHIO CTPYKTYpBl CETH,
XOTA 4MCiIo 00y4aeMbIX MapaMeTpoB yBenuuurcs. OfHaKo, BBEICHHE B
CeTh LIUKJIA CUJIBHO U3MEHSET KaK CTPYKTypy CETH, TaKk U €€ MOBEICHHUE.
TakuM 00pa3oM MOKHO BCE CETH pa3OMTh Ha JIBa CHIIBLHO OTJIMYAFOLIMXCS
KJacca: allMKJH4YecKHe CETH U ceTH ¢ mukjaamu. Cpernu
ceTell ¢ LUKIIAMHU CYILIECTBYET €IIe OJHO Pa3JelicHUE, CHUIIb-
HO BIIHSIOLIEE HA CIOCO0 (PYHKIMOHUPOBAHUS CETH: PaBHO- |~ B B
BeCHbIE CeTH C IMKJIAMH 1 CeTH C OrPAHUYEHHbIMHU IHK- T

B\‘
JIaMMU.
BobmmacTBO HCHOJIb3YCMbIX ceTel He MO3BOJISIOT /
T

OTIPE/ICITNUTh, KaK MOBIHUSICT WU3MCHCHHEC KAKOTO-TH0O BHYT- ’ T B T
PEHHEro napameTpa CeTH Ha BhIXoJHOM curHan. Ha puc. 12
MIPUBEJICH IPUMEP CETH, B KOTOPOU yBelIMUYEHHE MapameTpa

Puc. 12. ®parment
HEMOHOTOHHOM CEeTH

O—>

Puc. 13. O0Omas cxeMa MOHOTOHHOM CETH.

O/ TPUBOIUT K HEOJIHO3HAYHOMY BIISHUIO HAa CUTHAT X):  (BepXHHil psj - BO3OyXKHaromue 60K Heii-
OpY OTPHUUATENBHBIX X|IIPOU3OMIET yMEHBIICHHE X5, a POHOB, HIGKHHM PAJL - TOPMO3AIIINE. Byk-

Bo “T” - moMedeHBl TOPMO3SIINE CBSI3H,
NP MOJIOKUTENBHBIX X| — O0ykBoi#i “B” - Bo30yxnatomue.

yBenmuueHne. TakuMm oOpa-
30M, BBIXOJHOM CHUTHaI
TakOW CeTH HEMOHOTOHHO
3aBUCHUT OT NapaMmerpa & .
J1s1 momydeHuss MOHOTOH-
HOM 3aBUCUMOCTH BBIXOJ-
HBIX CHTHAJIOB CETH OT
mapaMeTpoB  BHYTPEHHHUX
cnoeB (TO €CTh BCEX CIIOEB
KpOME BXOJIHOTO) HE00XO0-
JIUMO HCIIOJIB30BATh CIICIIH-
QTbHYI0 MOHOTOHHYIO ap-
XUTEKTYpPY HEHUPOHHOU
CETH. IIpunuunuansHas
cxema ceTell MOHOTOHHOM
apXUTEKTYpHI IPUBEICHA Ha
puc. 13.

A A
AX}%;|

A,

A ! A
D&
A A

+

+

+
T g
>

ij% = A i
AL e A

AN, ’A
Afiié ia,
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OcHoBHasl ujiest MOCTPOCHUS MOHOTOHHBIX CETEH COCTOUT B pa3[eIeHUH KaXKJIOTO CJIOSI CETH Ha J[Ba —
BO30YXKIarOmuii 1 TopMo3smid. [Ipr 3TOM Bce CBSI3M B CETH YCTPOCHBI TaK, YTO 3JIEMEHTHI BO30YXIArOIIeH
YacTH CJIOS BO30YXKIAIOT 3JEMEHTHI BO30YXKIAOIICH YacTH CICAYIONIETO CJIOS U TOPMO3ST TOPMO3SIIHE dJIe-
MEHTHI CIICIYIOMIETO CI0s. AHAJIOTUYHO, TOPMO3SIIUE 3JICMEHTHI BO30YKIAI0T TOPMO3SIIUE 3JIEMEHTEI U TOP-
MO3ST BO30YKIIAFOIIUE 3JIEMEHTHI CIICAYIONIETO cIosl. Ha3BaHUs «TOPMO3SIIHIN U «BO30YKIAIONIHI OTHOCITCS
K BIUSHHUIO 3JIEMEHTOB OOCHX dac-
TEH Ha BBIXOJIHBIE DJICMCHTHI.

OTMeTHM, 4TO /IS CETEH C
CUTMOMTHBIMH 3JICMCHTaMH TPeOo-
BaHME MOHOTOHHOCTH O3HAyaeT,
YTO BECa BCEX CBA3CH JOJIKHBI

ObITh HeoTpUUATENbHBL. [y cereit
c [Tage snemenTamu TpeboBaHue He A

\ 4

=11

OTpULIATENILHOCTA BECOB  CBA3EH
SIBIISICTCS. HEOOXOJMMBIM YCIIOBUEM
OeccOoiinoit pabotel. TpeboBanue
MOHOTOHHOCTH i ceteit ¢ [lanme
JJIEMEHTaMHU TPHUBOJHUT K H3MEHE-
HUIO apXUTCKTYpPHI CETH, HE HaKJa-
JIbIBass HUKAKUX HOBBIX OTpaHUYC-
HUM Ha mapameTpsl cetu. Ha puc.
14 mpuBeAeHBl NpUMEP HEMOHO-
TOHHOM ceTH, a Ha puc. 15 MoHo-
ToHHOU ceTH ¢ [lage anemenTamMu.
Oco00 OTMETHM apXHTEK- A+
Typy €llleé OJHOro Kiacca ceTed —
ceteit 0e3 BecoB CBsA3eil. DTH ceTw,
B NPOTHBOBEC KOHHEKIHOHHCT- Puc. 15. MonotonHas cetb ¢ [lane anementamu. XKupHbiMu
CKHM, He IMEIOT 00ydaeMbIX Iapa- JUHUSAMHU 0003Ha4YeHBl BO30YXKAAIOIINE CBSI3HM M IEMEHTHI
BO30Yy)KIarolel 4aCcTy CeTH

\ A 4

JPPd Y39y YIvy Ived

MeTpoB cBs3el. JIIoOyro ceTb MOX-
HO TIpEBpaTUTh B CeTh 0e3 BECOB
CBsA3ell 3aMEHOM BCEX CHHAIICOB Ha
YMHOXHTENH. JIeTKO 3aMeTHTh, YTO MOIYYHUTCS Takas jK€ CeTh, TOJIHKO BMECTO BECOB CBs3ei OyIyT MCIIOJB30-
BaThCsl CUTHaJBI. TakuM 0Opa3oM B ceTsix 0e3 BecOB CBsI3eH BBIXOHBIE CHTHAJIBI OJHOTO CJIOS MOTYT CITYXHTb
JUISL CIIEAYIOILETO CJI0A KaK BXOJHBIMY CUTHAJIAaMU, TaK U BECAMU CBsI3€H. 3aMeTHM, 4TO BCA MaMsTh TaKUX CeTel
COJICP)KUTCSI B 3HAYCHUSIX ITapaMeTpoOB HEIMHEHWHBIX npeoOpaszosareneil. U3 paznenos "Cunanc" u "YMHOXH-
TeJB" CIIE/TyeT, UTO ceTn 0e3 BECOB CBsA3EH CIIOCOOHBI BEIYHCIIATH IPAMEHT (PYHKIMN OLCHKU U 3aTPayMBaIOT Ha
9TO POBHO TOXE BPEMs, UTO U aHATIOTUYHAS CETh C BECAMU CBA3EH.

5.1.6 Moandukanus CHHANITH4YECKOI KapThl (00y4yeHue)

Kpowme mpsimoro u o6paTHOTO (HyHKIMOHHUPOBAHMS, BCE JIEMEHTHI JOJDKHBI YMETh BBIMOJIHATH €IIe O]
Hy Olepario — Moaudukanuio napamerposn. [Iporenypa MongudpuKanuy mapaMeTpoB COCTOUT B JOOABICHUU K
CYIIECTBYIONINM MapaMeTpaM BBIYHCIEHHBIX MOIMPaBOK (HAIOMHUM, YTO JUIA ceTel ¢ HempephIBHO auddepen-
UPYEMBIMH AJIEMEHTAMH BEKTOP ITOTPABOK SBISETCSA TPAJAUECHTOM HEKOTOPOH (DYHKIIMH OT BBIXOJHBIX CHT'HA-

n0B). Eciu 0603HAYNTh TeKyIIMii IapaMeTp JNeMEeHTa Yepe3 (f , a BBIUMCICHHYIO NONpaBKy depes A, To
HOBOE 3HAaYeHne mapameTpa Bbraucisercs no gopmyne ' = o+ Ao . lapamerpsl oOyuenns iy u Iy

OTIPENIEIIAIOTCS KOMIIOHEHTOM YUYHUTEh W TEPENaroTCs CETH BMECTE C 3ampocoM Ha oOydeHne. B HeKoTOphIX
cirydasix ObIBaeT MOJIE3HO HCIIOIB30BaTh O0JIee CIOXKHYIO MPOIETypy MOAU(PHUKAIIUN KapTHI.

Bo mHorux paborax oTme4aeTcs, 4TO IPH OIMCAHHOM BHIIIE NPOLEAype MOIU(PHUKAINU MapaMeTpOB
MIPOUCXOIUT HEOTPAaHUUEHHBIH POCT BEIWYHH napaMeTpoB. CyIIecTBYeT HECKOJIBKO Pa3IMYHBIX METOJIOB pelIe-
HUS 3TOH mpobiemsbl. Hanbosnee mpocThIM SBISIETCS JKECTKOE OTPAHWICHUE BEITMYMH NapaMeTPOB HEKOTOPBIMHU
MUHUMAaJIBHBIM W MaKCHMaJbHBIM 3Ha4eHUAMH. [IpH MCHONB30BaHIM 3TOTO METO/a MPOoIeaypa MOIUPHKAINN
IapaMeTPOB UMEET CIEIYIOIINI BHI;:

o

min ?

hoa+hAa<a

min ?

a' =vha+hAa, o, <hoa+hAo<a

max ?

a o, <hoa+hAa.

max

CHAPS5-1.DOC 80



5.1.7 KonTpacTHpoBaHHe U HOPMAJIU3ALUS CETH

B nmocnennue roap! MUPOKOe pacTpoCTpaHeHNE TOTYUMIN PA3ITUYHbIe METOABI KOHTPACTHPOBAHUS FITH
CKEJIETOHM3AINH HEHPOHHBIX ceTel. B Xxome mpouemypbl KOHTPACTHPOBAHUS IOCTHTAETCS BBICOKAs CTEIICHBb
Pa3peKEHHOCTH CHHANTHYECKON KapThl HEHPOHHOW CETH, TaK KaK OOJBIIMHCTBO CBS3€H MOJYYalOT HyJICBBIC
Beca (cM. Hampumep [47, 99, 302. 303]).

O4eBHAHO, YTO MPH TAKOW CTENEHU Pa3peKEHHOCTH HEHYJIEBBIX MapaMEeTPOB MPOBOIUTH BBEIYUCICHHUS
Tak, Kak OyJITO CTPYKTypa CeTH He M3MEHWIACh, Hed((ekTHBHO. Bo3HHUKaeT MOoTpeOHOCTh B MPOLeAype HOpMa-
JIU3AIMN CETH, TO €CTh (DAKTHUECKOTO yIaJICHHS HYJIEBBIX CBS3€H M3 CETH, a He TONBKO U3 o0ydeHus. [Ipouenypa
HOpMAJTM3aIH COCTOUT U3 JBYX ITAIOB:

1. W3 cern ynmansoTcs Bce CBSI3M HMEIOIINE HyJIEBBIE BECa M HCKIIIOUEHHBIC U3 00ydeHHS.
2. W3 cern ynaisioTcs Bce OACETH, BEIXOJHBIE CUTHAIBI KOTOPBIX HE MCIIOIB3YIOTCS APYTUMH TIOACETSIMA

B Ka4eCTBE BXOJIHBIX CUTHAJIOB U HE SBJISIOTCS BBIXOAHBIMU CHTHAJIAMH CETH B IIEJIOM.

B xozne HopManu3anyuy BOZHUKAET OIHA TPYAHOCTb: €CJIM IIPY ONMCAHUM HEMPOHHOM CETH BCE HEHPOHBI
OJIMHAKOBBI, 1 MOXXHO OTHCAaTh HEWPOH OJAWH pa3, TO MOCIE yJalleHUsS OTKOHTPACTUPOBAHHBIX CBS3EH HEHpPOHBI
0OBIYHO MIMEIOT PA3IMYHYI0 CTPYKTYpy. KOMITOHEHT CeTh HOKEH OTCIIeKHMBATh CHUTYalllH, KOTJa 1iBa Oioka
HCXOJIHO OIHOTO M TOTO K€ THIIA YK€ HE MOTYT OBITh NMPEICTABICHBI B BHE ATOTO OJIOKA C Pa3IMYHBIMU Iapa-
MeTpaMu. B 3THX ciydasx KOMIIOHEHT CeTh MOPOXKAAST HOBBIN THII Oiioka. [IpaBuna mopoxaeHus nMeH OJI0K0B
MIPUBECHBI B OTIMCAHWH BBITIOJIHEHUS 3a1Ipoca Ha HOPMAaJIM3alUIO CeTH.
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