I'masa 14

KOPPEKTHUPYIOIIIUE YCTPOMCTBA
TPAKTOB 1 KAHAJIOB IIEPEJTAYHA

14.1. HazHaueHHe KOPPEKTHPYIOLIHX YCTPOIiCcTB
U Tpe0OBaHNUS K HUM

KoppekTopbl aMIumMTy1Ho-4acToTHBIX xapakTtepucTuk (AUX) u ¢azo-4acToTHBIX
xapakrepucTuk (PUX) mpeaHa3HadeHbl I YCTPAaHEHHS COOTBETCTBEHHO aMILIH-
TYIHBIX U (ha30BBIX HCKAKEHUH, BHOCUMBIX JINHAEH W JPYTHMH 3JIEMEHTAMH TPaKTa
Hepenady ¢ YaCTOTHO 3aBHCHUMBIMH 3aTyXaHHEM U (pa3oil.

Kak 0pu10 mMoka3aHo B riiaBe 9, aMIDIMTYTHO-9acTOTHBIE HcKakeHUs (AUM) cur-
HaJIOB B TPAaKTaxX Iepeiadn MOApa3/esITIOTCS Ha PEeryJsipHble W HeperyispHsle. [is
MX KOMIICHCAI[MH TPUMEHSAIOTCS MOCTOSHHBIC, TIEPEMEHHBIC W YHHBEPCAJIbHbBIE aM-
winTyaHble KoppekTopsl (AK) mmu ammutynusie BelpaBHuBaTenu (BA). Iloctoss-
Hble KoppekTopbl AUX MMEIOT (MKCHPOBAaHHBIE YaCTOTHO-3aBUCHMbIE XapaKTepH-
CTHKH 3aTyXaHUs, He U3MEHsIoIuecs BO BpeMeHH. OHU KOMIICHCUPYIOT MTOCTOSTHHYIO
COCTaBIIAIOLIYIO0 UCKaXXCHUI JIEMEHTOB TpakTa nepeaayu. IlepeMeHHbBIe KOPPEKTOPHI
JIOTIONTHSIOT TOCTOSTHHBIE KOPPEKTOPHI U CIIYKaT AJIsl KOMIIEHCALlUU OTKJIOHEHHMH 3a-
TyXaHHUs YCHJINTEIBHBIX YYaCTKOB U APYTUX YCTPOWCTB JIMHEHHOrO TpakTa, MpUYH-
HOHM KOTOPBIX SIBJISIOTCS Pa3HbIE JIMHBI YCHINTEIBHBIX YIaCTKOB, I3MEHEHUS TEMIIe-
paTypbl, TEXHOJIOTMYECKAE HETOYHOCTH TIPH U3TOTOBJICHUH JJIEMEHTOB, UX CTAapEHHE
u ap. [lepeMeHHBIE KOPPEKTOPHI MOTYT 00ECTIEYNBATH KOMIICHCAIINIO KaK OTJEIBHBIX
cocraBsironx AUX nmuHMM (TUIOCKOH, HAKIOHHOHM, KPUBOJHMHEHHOHN), Tak M He-
CKOJIBKMX COCTaBIISIIOIIMX OJHOBPEMEHHO (IUIOCKO-HAKJIOHHOH, INIOCKO-HAKIOHHO-
KPUBOJIHHEHHOM).

YHUBepcalIbHBIE KOPPEKTOPHI CIIYKAT JJIsI KOMIEHCAIIMH HEePETYISIPHBIX HCKaXKe-
HUM AUX, MMEomUX CIydaifHBIH XapakTep W OTHOCHTEIBHO Mallble Mpeaenbl H3-
MEHEHHH, a TakXe A yCTPaHEHHs HETOUHOCTEH KOMIIEHCAIIUH PETYJISAPHBIX HCKa-
skeHUH. OHH BBIONHSIOTCS B BHJE TAPMOHWYECKHX, KOCHHYCHBIX WM JIOKATbHBIX
KoppekTopoB AUX.

ITpu nepenaue no kananam u Tpakram ACII curHanoB TeIeBU3MOHHOTO BELaHUS,
ra3eT M BBICOKOCKOPOCTHBIX JITaHHBIX BO3HHKaeT HEOOXOIMMOCTh KOppeKuuu (a3o-
yactoTHOU XapakTepuctuku (PUX). KoppekrupoBanue (pa30-4aCTOTHBIX UCKaKESHUH
(®YUN) ocymecTBisieTcs ¢ moMoubio hazoBbIx KoppekTopoB (PK).

Jis pacdyera MOCTOSHHBIX KOPPEKTUPYIOIIUX UYETHIPEXIONIOCHUKOB HCXOJHBIMHU
JaHHBIMH SIBJIAIOTCS 3aJaHHas (opMa 4YacTOTHOM XapaKTEpUCTUKH KOppeKTopa U
TOYHOCTH €€ BOCIIPOU3BEACHUS.

s pacdera mepeMEHHBIX KOPPEKTOPOB (PETyIsSTOPOB), NMpenHa3HAYSHHBIX IS
KOMIICHCAIINH TEMIIEPAaTypHBIX OTKIOHEHUI XapaKTEpPHCTHK 3aTYXaHUS yCHIUTENb-
HBIX Y9aCTKOB HEOOXOJHWMO YCTAaHOBHTH IPENENbl perylIupoBaHns. I3BeCTHRIMU Be-
JUYUHAMHA TIPH ONpPENeJICHUH TpeOOBaHWH CUMTAIOTCS: pabodnii AMAma3oH 4acToT,
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KOHTPOJIbHBIE 9acTOThl APY nuHEHOro TpakTa, THII JIMHUM, MaKCHMaJbHAs U MU-
HUMaJIbHas AJIMHA YCHINTEIbHBIX YIaCTKOB M IPEIENbI U3MECHEHNS TEMIIEPaTypPHL.

Ha puc.14.1,a npencTaBieHpl 9acTOTHBIE 3aBUCHIMOCTH 3aTyXaHUs YCHIIATEIEHOTO
y4acTka KaOeNbHOM JHHHH, MPOTSHKCHHOCTh KOTOPOTO MOKET KOIeOaThest OT lyin 10
Imax, @ OKpy»Karomas Temmeparypa oT t'nin 10 t°max. OYEBUIHO, YTO OOIIME TIPEIEIIbI
pPeryJiupoBOK clexyeT ONpeNeNaTh IO MpelelabHbIM Xapakrepuctukam 1 u 4 (puc.
14.1,6).

IIpenensl MIOCKOrO PEryaMpOBAaHUS HAaXOAWUM B BHJE Pa3sHOCTH 3aTyXaHUU Ha
Y4aCcTOTE MIIOCKOTO PEryIHpOBaHus yeulieHus cucteMoit APY muneiiHoro Tpakra f;

Aa,=ag— as (14.1)

[Ipenensl perynupoBKM HakJIOHHOM cocTaBisitouieil 3aTyxanuss AUX nuHeiiHOTro
TpaKTa oIpeelIsieM uepe3 pa3sHOCTh 3aTyXaHUH (BeIUUUHBI HakIoHA) Ao BepxHeil 4 u
HIDKHEH 1 XapaKkTepHuCTHK B AHMamna3oHe 4actoT ot f, 1o f;

Aay = Aa, —Aa, = (a, —a,)—(a, - a,). (14.2)
IIpenmensl U3MEHEHHS KPHUBOJIMHEHHON PEryJIMpPOBKA OIPENENAM KaK Pa3sHOCTh

BEJIMYNH KPUBH3HHI 48,, Ha dacToTe f Ipu npenenbHEIX 3HAYEHUAX JUTHH y9acTKOB U
TeMIIepaTypbl

ra, =ANa, —Aa, ~(a;—a,)—(a,—a,). (14.3)
3nech, B popmynax (14.1), (14.2) u (14.3), & (i=1...6) — paccynTaHHBIC 3aTyXaHHUSI
COOTBETCTBYIOIIETO YCHMJIUTEIBHOTO Y4acTKa Ha 4acTOTaX IUIOCKOM, HaKJIOHHOH M
KpPHUBOJIMHEIHOH perynupoBok (puc 14.1,0). Ilpubnmxennoe paBerctso (14.3) 00b-
SACHACTCA TEM, YTO M3-3a YBCJIMYCHHA HAKJIOHA XapaKTCPUCTUKH 4 u3MeHeHUE Kpu-
BU3HBI HECKOJIBKO OOJIBIIIE PeaJbHOTrO 3HAYEHHMs, HO 3TO HECOOTBETCTBHE MOYKHO HC-
HOJIL30BaTh JUIsi KOMICHCAIMH KPUBU3HBI XapaKTEPUCTUKH 3aTyXaHHsS MUHUMAIbHO-
ro y4acTKa JMHHUHU. J[JIs KOMICHCAIMK HAaKJIOHa KPUBOW 1 clienyeT yBeNHYHTh IOJTy-
YEeHHOE 3HaueHHe A@; WM BBECTH B COCTAB JIMHCHHBIX YCHIIUTENCH MOCTOSHHBIH
KOPPEKTOP (JIMHEWHBIH BEIPABHUBATEb), KOPPEKTHPYIOLIMI 3Ty XapaKTePUCTHUKY.

OrmpezienuB o0LIMe Npenesbl PeryJIupoBaHus, UX PaclpelessIFOT MEKIy COOTBET-
CTBYIOIIUMH PYYHBIMU W ABTOMATUYCCKHUMHU PETYyJIATOPAMU. I[J'IS[ ABTOMAaTHYCCKUX

Puc. 14.1
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perynstopoB APY mpenensl 110CKoi, HAKJIOHHONM M KPUBOJMHEHMHOM PETYIMPOBOK
(A8upyn, ABapyy B ABapyi) OTIPEHETLIOTCS MO XapaKTEPHCTHKAM 3 U 4 aHAJIOTHYHO OTI-
penenenuro obmux mpenenoB. OcrambHas YacTh OOMIMX NPEAETIOB PETyIUPOBAHUS
OTBOJUTCSI PYYHBIM PETYJIATOPAaM, KOTOpPbIE JIOJDKHBI 00ECIeunBaTh YCTaHOBOYHYIO
peryianpoBky AUX JHHEHHOro TpakTa Ha Ka)XIOM IYHKTE JIMHUHU (TIepeKIroYaTesiMu
Ha TIOJICBBIX JIMHUSAX W TepenaikaMy Ha MMOCTOSHHBIX JHHUSX) MO peasibHble 3Ha4e-
HUS TIPOTSDKEHHOCTH TIPHUJIETAIONIET0 YCWINTEIBHOTO yJacTKa M TemrepaTypsbl. [lo-
JIy4eHHBIE NPEeIIbl PEryJIUpOBaHHs pealu3yrTCa pacueToM COOTBETCTBYIOLINX Pyd-
HBIX ¥ aBTOMAaTHYECKHUX PEryJsaTOpoB. MeToMKa pacyeTa U3J105KeHa HUXKE.

TpeboBanus K mpenenaM peryIupOBaHUS PEryNATOPOB, YCTAHABINBACMBIX Ha
obcmyxuBaembix myHKTax (OIl, OVII, TII) momkHBI OBITH HECKOJBHKO yBEIHMUYCHEI,
MOCKOJIbKY Ha 3THX ITyHKTaX KOMIIGHCHPYIOTCS TAaKXXE MOTPEIIHOCTH KOPPEKTHPOBa-
Hus Becex HVYII, pacnono)xeHHbIX MEX]ly HUMHU.

Tounocth BocnpousBeneHUss AUX KOppPEKTOPOB ONPEAENAETCS U3 JOIYyCTUMOU
HeCcTaOMIIBHOCTH OCTaTOYHOTO 3aTyXaHWs B KaHajax mepenadd Ao, HAa TPaH3UTHOM
yuactke. CyMMHpOBaHHE CIyYalHBIX ITOTPEIIHOCTEH BOCIPOM3BEICHHS XapakTe-
PUCTUK OTAENBHBIX yCHIMTeNed AS cleqyeT NpOM3BOIAUTH IO CpPeJHEKBagpaTHy-
HOMY 3aKoHy. JloImyckasi MOTPEIIHOCTH yCWIINTENIEeH OAMHAKOBBIMH, MaKCHMalbHAs
JOMyCTHMast MOTPENTHOCTh BCEX YCHIIUTENEH TpakTa JoJDKHA OBITh He Oostee

aa, =[sSWN (14.4)
a Kaxxa0ro u3 YCHJIHTeJIeﬁ HEC 60nee
AS = Ao,/ N, (14.5)
rae N — gucio ycuinrtenei Ha TPAaH3UTHOM y4acTKe.

14.2. KoppeKTopbl peryJsipHbIX aMILIUTYAHO-4YACTOTHBIX
HCKAaKeHNH JIUHEHHOIr0 TPaKkTa

14.2.1. IlocTOSIHHBIE KOPPEKTOPBI
B kauecTBe MOCTOSIHHBIX KOPPEKTOPOB OOBIYHO HCIONB3YIOTCS aMIUIUTYIHbBIE
KOHTYpHI (puc.14.2, a, 6), BBIIOJHEHHBIE 1O MepeKphITol T-00pasHoi cxeme (Wiu B
Bujie [-00pa3HOro Mojy3BeHa) U UMEIOIINE TIOCTOSIHHOE XapaKTepucTuueckoe (BXo-
HOE W BBIXOJHOE) comportuBieHne. ConporuBnenus Z; u Z, — QyanbHBL, TO €CTh HX
YACTOTHBIC XapaKTEPUCTHKU H3MEHSIOTCS B3amMooOpaTHO. [lodToMy TakoW 4YeThI-

PEXIIONIOCHUK MMEeT XapaKTepucTHueckoe conporusienue Z. =.Z,Z, =R, a 3a-
TyXaHue BeIpaxaetcst popmymoi
zZ R
a=201g/ 1+—{=201g/1+—=2|. (14.6)
RO ZZ

[TonOupas 4acTOTHYIO 3aBUCHMOCTb B3aMMOOOPATHBIX (JIyalbHBIX) KOMIUIEKCHBIX
CONpOTUBIICHUH Z; N Z,, MOKHO BOCIIPOU3BECTH TPeOYEMYIO XapaKTEpPHCTHKY 3aTy-
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Z.=Ry Z, Z.=Ry Z,

Puc. 14.2

xaHus KoppekTopa. Ha puc.14.3, a, 6 u puc.14.4, a, 6 moka3aHbl COOTBETCTBEHHO pea-
JHU3alH CXeM IOCTOSHHBIX aMIUIMTYIHBIX KOPPEKTOPOB (BBIPABHUBATENICH) M MX
AYX. B pa3nmmuHbIX IUana3zoHax 4acTOT OHM MOTYT HCIIOJIb30BaThCS B KA4ECTBE: JIU-
HeWHbIX BhIpaBHUBatener (JIB); uckyccrBennsrx muanit (MJ1) i JIB B nemsix otpu-
narenbHo# oOpaTHO cBsi3u (OOC) NMuHEHHBIX ycminTenel; pUIbTPOBBIX BEHIPAaBHU-
Bateneil (OB) mureitHpx punbTpoB (PHY 1 ®BY) u nonocoBeix GuisTpos (I[1D).
Tak kak JUHUM OONBIION NMPOTSHKEHHOCTH MOTYT MMETh OOJIBIIOE KOJIUYECTBO
YCUJIUTENBHBIX YYaCTKOB C Pa3IMYHBIMHU AJUHAMHU, TO C IOMOIIBIO MOCTOSHHBIX
KOPPEKTOPOB HEBO3MOXKHO JIOOUTHCS TOJIHOW KOMICHCAIMK HCKaxeHud AYX,
BCJIEJICTBHE YETO MMPOUCXOIUT HAKOIUIEHHE MorpeumHocTei koppekiuu AUYN. [l ux
KOMIIEHCaluK depes3 omnpenencHHoe yuciio HYII B cxemy ycunureneil BKIIOUYAKOTCS
JOTIOTHUTENBHBIC TOCTOSHHBIE KOPPEKTOPHI aHATTOTUYHBIX CXEM, HO ¢ HEKOTOPBIM Ha-

Puc. 14.3
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JIB (00C)

Ape

0
Puc.14.4

60poM (CeMeNCTBOM) XapaKTepUCTHK, MOJIyYaeMbIX IIyTeM Iepenack KOHAEHCATOPOB
U OTBOJOB KaTylleK HMHAYKTMBHOCTH. B mpouecce HacTpOHKH JIMHEHHOIO TpakTa
MPOU3BOIUTCS TON00P MOIXOMAIINX XapaKTEPUCTHK 3THX KOppekTopoB. Takue Kop-
PEKTOPHI TOTYIHIN Ha3BaHUE MariucTpalbHBIX BeIpaBHUBaTeneil (MB).

14.2.2. Il;iockue peryJsitopbl
[Tnockwuii perynarop mpenHa3HadeH ISl 00pa30BaHUs CEMENHCTBA XapaKTEPUCTUK
3aTyXaHHs, O3BOJSIOMIMX OCYIECTBUTh YACTOTHO HE3aBUCHUMBIE U3MEHEHUS YPOBHS
CUTHaJIa B TPaKTe Nepeaayn.

OCHOBHBIMHU TPEOOBAaHHUSAMH K TNIOCKOMY PETYIATOPY SIBIISIOTCS MPEIENbl U Tpa-
JIAllMM PETYIUPOBAHUS U MOCTOSHCTBO BXOJHOIO CONPOTHUBIICHUS B MPOLECCE PEry-
JMPOBAHUS.

IIpocreimumii NIOCKUI PErysTOp BBIIOIHSIETCSA 110 CXEME OMUYECKOrO MOTEH-
muoMeTpa R; C IIaBHBIM WM CTYHNEHYATHIM TEPEKII0YCHHEM CONPOTHUBICHUN
(puc.14.5). B atom cmydae crpemsitcss obecneunTs HepaBeHCTBO R, >>R,, Torma
BXOJIHOE COIIPOTHBIIEHHE PETYJATOPa MOXET OBITh NMPHUHSTHIM IOCTOSHHBIM W paB-
HeIM R, =R, , a 3aryxanue no Hanpspxenuto (14.7)

4 = 20l0g 2L = 20l0g R (14.7)
U2 RX

Bonee npuemiieMbIM SIBJIETCS IUIOCKUM PETYNIATOP HA OCHOBE IEPEKPHITOro T-
00pa3HOTO 4-TIONIFOCHUKA C TIOCTOSHHBIM XapaKTEePUCTHYECKUM COMPOTHBIICHUEM,
T7ie, BMECTO PEAKTUBHBIX 2-TIONIOCHUKOB Z; U Z; TIOCTOSTHHOTO KOPPEKTOpa, BKIIIO-
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Ro : RO
I 1
| I L |
Ro VIR, Ro
[JR>>R:
Puc. 14.5 Puc. 14.6

YeHbl B3aMMOOOpaTHbBIE MepeMEHHbIe pe3ucTOphl Ry u R; (puc. 14.6), omHOBpeMeHHOe
W3MEHEHHE KOTOPBIX MO3BOJISIET BHIIIOIHUTH YCIIOBHH ITOCTOSHCTBA XapaKTePHCTHUIC-

2
CKOIr'o COIIPOTHUBJICHUSA CXCMBI R R = R . CoOcTBEeHHOE 3aTyxaHUE DPeEryasaropa
1' 2 0

OIMPCACIIACTCA BBIPAKCHUCM

a=20lg (1+ &) =201g (1+ &) . (14.8)
Ro R,

B cucremax APY npuMeHSOTCS CXEMbI PETYISATOPOB C OJHHM YIIPABIAIOIINAM
COIPOTHUBJICHHUEM, I'JI€ OHH HCIOJIB3YIOTCSl B KaueCTBE MCIIOIHUTEIBHBIX YCTPOMCTB.
Haxopnst npuMeHeHne e peaan3aliii cXeM, IPUBEJICHHBIX Ha puc.14.7: C mocneno-
BaTEIBHBIM (a) U MapayuieabHBIM (0) BKIFOUEHHEM YIIPaBIAIOMIETO CONPOTUBICHU R
(aKTUBHOE COIIPOTHBIICHHE, OOBIYHO TEPMOPE3HUCTOP).

Crnenyer uMmeTh B BUZy, YTO B JIAHHBIX CXEMaxX B CONPOTHBIEHHE R; BKIIOUEHO
(mms ympolneHus aHaJH3a CXeMBbl) BHYTpPEHHEe CONPOTHUBIICHHE I'eHeparopa (HCTOd-
HUKa curHaia) R, a B compoTuBiieHHe R, mapamienbHO BKIIOYEHO COMPOTHUBICHUE
Harpy3ku Ry. ITosatomy 1 obecriedeHns peann3yeMoCTH HEOOXOUMO BBITIOJIHEHUE
yenoBuii: R; > R R ;< R,. Pesucropsr Ry, R, 1 R 06pa3yrot 6a30BHIit KOHTYp pery-
JsITOpA.

a) R 6) R

1 >

R1 RS R3

— = G
2

Rz R

\ \
Puc. 14.7
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3aTyxaHue 1o HaIPsHKEHUIO cxeMbl puc.14.7,a
a=20lgE/u,. (14.9)
Omnpenenus U, depe3 £ U CONPOTUBICHUS CXEMbI
Uz = ER,/ [R1+R3R / (R+R3)+Ry],
MOJTy4UM
R;(R,+R,)+R(R, + R, +R;)
R,(R, +R) |

ITycThb cpenHeMy 3Ha4eHUIO 3aTyXaHus & = @, COOTBETCTBYET CPEIHEE 3HAUCHUE

(14.10)

a=20lg

ympasiisitonero conporusieHus R =R, . Toraa

R,+R, +R
npu R = oo a,, =a,+sa, =20Ilg % : (14.11)
2
R, +R
npu R =0 a, =a,—Aa,=20lg %. (14.12)
2
Pemras copmectHo ypaBHeHUs (14.11) u (14.12), momyyaem
Ay =@+ i)/ 2 (14.13)
Aay = (a,,,—amni) /2 (14.14)

Ha puc.14.8 mpuBeeHBI NPENENbI PETYIUPOBaHUs +A 8, OT CPEJHETO 3HAYCHUS
8, U NPENIENbHBIX 3HAYCHHUAX PETYIMPYIOMIETO CONPOTHBIECHHUS R..

W3 cuctem ypaBuenuii (14.11)... (14.14) no usBecTHbIM 3HaueHus M Ry, a, u Ad,
OIPE/IEIAIOTCS AIIEMEHTBI 6a30BOT0  KOHTYpa
A8, 20 _ _
R, =R, 10 . R,=R,-10 (1-10
— a8, /20 —ad, /20 —ad, /10
R, =R, (10 -10 )/(1-10 ).

a8, [0 a8, /10

), (14.15)

IMoacraBuB nonyuyennsie 3Hadenus B (14.10), mocie npeodpazoBanuil Mogydum
(hopMyTy H3MEHEHUS 3aTyXaHUs peryasTopa puc.14.7,a
Aagl20
1+x-107"0

(14.16)
X +10A<x0/20

a=0q+20lg

rae X =R/ Ry.
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AHaJIOTHYHOE BEIPAXEHHE ITOyYaeTcs I CXeMbI C IapaulebHBIM BKIIOYEHHEM
peryaupytomero conpotusienus (puc.14.7,0), Ho Aay (BTopoe ciaraeMoe) OyneT co
3HAaKOM “MHUHYC”.

B mpakTudeckux cxeMax yrpas-
JISIFOIEE COMPOTHUBIICHUE (HATIPUMED,
TEPMHUCTOP) M3MEHSCTCS B Mpeiaenax
0T Rpin 10 Rpax. O003HaUMM OTHOIIIE-
HUSL CONPOTUBIIEHUN Rinin/Rg 1 Ry /Riax .
COOTBETCTBCHHO Yepe3 M u 1/m, To- '
ra mepeMeHHast X OyAeT U3MEHSThCS L . |
B mperenax 1/m<x<m, u ¢popmyna
(14.16) nns upenenbHBIX 3HAYCHUIT
R = Rpin 1 R = Ryax ipumeT Bupg (s
obenx cxem puc.14.7):

QD
S

+
>
Q
S

R=R0

Prc. 14.8
1+ m.10%¢m/2

am =ag £ Aay, =ag +20Ig Ao T
m

m+10

(14.17)

3Hauenus A, =a, +Aa, mpu x=1/m m X=munpusencHsl Ha puc.14.8

MYHKTHPHBIMU JINHUSMH.
Jis cxemsl puc 14.7,06 ¢ napaiienbHBIM BKIIIOYSHUEM YIPABIISIONET0 CONPOTHB-
JIeHHs 3HAUCHUS PE3UCTOPOB 0a30BOr0 KOHTYpa PacCUUTHIBAIOTCS IO (hOpMyJIaMm:
R, =R, '10Aa0/20 (1-10" Aaollo) CR-R 110" &/ |
2 —aad20 —a/0
10 -10

R, =R, -10 aa,l20

HenoctaTkoM peryiasTopoB ¢ OJHHM YIPABJIAIOIINM CONPOTHBICHHEM SBISETCS
TO, YTO TIPH M3MEHEHUH CONPOTUBIICHUSI R M3MEHSIOTCS BXOJHOE U BBIXOIHOE COMPO-
THBJICHHS PETYIISITOPA H, CIIEI0BATENbHO, HAPYLIAIOTCS YCIOBUS COTJIaCOBAaHUS C Ha-
rpy3kamiu. [ToaTomy Takue perymisTopsl 1enecoo0pasno Bkiaodats B 1ens OOC ycu-
nuTener. Ecim ske MCIob30BaTh UX B TpaKTeC nepeaadyn CUurHaiaa, To Ijd YMCHBIIC-
HHUS W3MEHCHHM BXOAHOTO U BBIXOOHOI'O COHpOTI/IBHeHI/Iﬁ MMPUXOJUTCA YBECINYNBATH

CpeaAHEC 3HAUCHHUC 3aTyXaHUA ao 1 YMCHbIIATH MPEACIIbI PETYJIMPOBAHNA Aao .

14.2.3. Peryasitopbl HAKJI0HA U KPUBU3HBI
PerynsaTopel HaKkJIOHHOI U KPUBOJMHENHON XapaKTEPUCTUK CTPOSITCS HA OCHOBE
CXeM IIOCKOTO PEryisTopa C OJHUM YIPaBISIOIUM CONpOTHBIEHHEM (puc.14.7).
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Ipu 3TOM B cXeMBI 0a30BOT0 KOHTYpa IIOCKOTO PEryJsTOpa BMECTO YIPABISIOLIETO
CONIPOTHBIJICHUS] R BKIIOYaeTCsl BCIIOMOTATEIBbHBIN PEaKTHBHBIH 4-MOJTIOCHUK, KOTO-
PHIi Harpy>kaeTcs yIpaBisSomuM conpoTusieHneM R (puc.14.9). B kagectBe Takoro
4-TIOJTFOCHUKA HCTIONB3YeTCsl 4-TIOJIIOCHUK C TIOCTOSIHHBIM XapaKTePUCTUUECKHM CO-

a) R 5 6)

Er

ZL-=R0
gc=a.+jb.
R1
Z,=o(f) —
R Rs J\ —
r': 1 | Rs .
o
E Z ??g R
. r all NS R 2
2 )

Puc 14 0
MIPOTUBJICHUEM ZC = Ro u XapaKTepHCTH‘ICCKOﬁ MOCTOSHHOM 0. = ac+jbc, a €ro BXOoa

HOC COIIPOTUBJICHUC UMCCT 9aCTOTHO-3aBUCHMBIN XapakTep, OHpe,ZleﬂﬂeMLIﬁ 1o (I)Op-

-g./10
Myme 7 _g 1+5-10 9c ,TIe s _ R-R, _ K03 DULHUCHT OTPaKSHUSI.
T 1510790 R +R,

O4eBUIHO, YTO XAPAKTEPUCTUKY 3aTYXaHHS ITHUX PETYISTOPOB MOXKHO BBIPA3HTh
dbopmynamu (14.16), 3aMEHHB B HUX CONMPOTHBICHHE R Ha BXOJHOE CONMPOTHBIICHHE
BCIIOMOTATENILHOTO 4-TTOJIFOCHUKA Zy, U X 3aMEHUTh Ha X' = Z,, / Ry. 3anmmem mocro-
SHHYIO TIepeadu s PeryisTopa moclieIoBaTeIbHOM cxeMbl (puc.14.9,a), nernonp3ys
HaTypalbHbIC JTOTapu(MBI (I IPOCTOTH JATFHEHIIHIX MPeoOpa30BaHUI )

1Ay
g =go+ln1;j—e = go+09-, (14.18)

Ay

rae Jo ¥ J- — NOCTOSIHHAS M IIEPEMEHHAas COCTaBJISIIONIHAC IIOCTOSTHHOM nepegadu.

OnpenenyM 3aBUCHMOCTB MOCTOsTHHOM nepenadn (14.19) ot perynupyromiero co-
OpOTHBIICHHS R, U1 yero mpeodpa3yeM MepeMEeHHYIO0 COCTABISIONIYIO KaK (YHKIIUIO

npenena peryaupoBaHus §- = @(Adg). Cuutas ee HENPEPHIBHOW, PA3IOKHM OTY
¢byukuuro B psin MaknopeHa u Haiinem ero 3Hauenue npu ¢(Aag) = ¢(0)
g- = p(0) + A2g0'(0) + ((Ae)* / 21)9"(0) +... (14.19)

Tax kxax psig ObICTpO yOBIBaeT, TO MCIIONB3YEM MEPBEIC Ba WieHa psana. [lepsrril wieH
psina npu nojcraHoBke Ac=0 maer 3nauenue ¢(0) = 0. Bo BTOpoM unieHe BHauaie
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BO3bMEM NEPBYIO MPOMU3BOJHYIO 1O A(Xo, OIpCACIINM €€ 3HAUYCHUC TIPpU AO(O =0 u 3a-
TEM 3HAUYCHUE BTOPOI'O WICHA psAaa WIN HpI/I6JIPDKeHHOC 3HA4YCHHUEC (-

’(A ) (Xl)2 eAOZO _ eAao I(O) Xl_l g A Xl—l
o) = , = —, _=~ Aqg,
? L+ x'e*)(x+e"*) ? x'+1 "X+l

(14.20)

Inst mepexoma ot X'=Z, [ Ry k X =R /Ry HCHOIB3yeM H3BECTHYIO 3aBHCHMOCTh
K03 PHUIINEHTOB HECOTITACOBAHHOCTH Ha BXO/E U BBIXO/I€ PEAKTUBHOTO 4-TTOJFOCHHIKA

Zo=Ze _Z,=Zc 2 (14.21)

Z.+2, 7 +Z,

B namewm cnyuae Z, = Ry, Z, = R, nostomy nojcraBuB 3tu 3HaueHus B (14.21) u mo-
JICTIB YHCIIUTENb M 3HAMEHaTeNnb obeux apobeit Ha Ry, ¢ yuetom (14.20) u xowm-
TUIEKCHOTO 3HAYCHUS (¢, TOTYIUM

g-= Aag X-1 _j'-e‘z(ac*jbc) , (14.22)
X+

rze nmo-npexxHemy X = R /R,,.

BerectBeHHas yacth moctosiHHo# nepenauu (14.18) ¢ yuerom (14.22) mpen-
CTaBJISICT BBIPAXKCHHE [UIS 3aTyXaHWs  PeryjsiTopa B Hemepax u jaenubenax

a=a,+ X—lAaoe’zaC cos2b,, a=a, + X—lAaolo’“ac cos2b, (14.23)
X+1 X+1
B xauecTBe BCIIOMOTaTeIbHOTO 4-TOJIOCHHKA Yallle BCEro HCIOJb3yeTcs (a3o-
BEII KOHTYp TiepBoro mopsiaka (puc.14.10,a) , mis kotoporo a. = 0, u popmyisl
(14.23) ynpowarorcst. @opmysia Juis ONpeAesieHNs 3aTyXaHUs TAKOTO PeryisTopa

X
a=a,+ L A8,C0S20, . (14.24)
B npuBeneHHBIX OpMynax HAKIOH (KPUBOJIMHEHHOCTB) OIpPEAEIET 3aBHCAIINI
OT YacTOThI apryMeHT D, a BenuumHy HakiioHa (KpUBH3HBI) — 3HaueHue X = R /Ry.
YrtoObl Momy4nTh TpeOyeMoe ceMeCTBO XapaKTEpPHUCTHK 3aTyXaHHs peryisiTopa, He-
00XOJIIMO PACCUUTATh JOMOJHUTENbHBIN 4-TIOMIOCHUK C OINpeeIeHHBIMH XapakKTe-
pPHUCTHKaMH 3aTyXaHus U (a3bl.
Jns mpumMepa mpoBeneM pacueT 1o (14.24) 1 XxapakTepHBIX 9acTOT peryisTopa
(puc.14.10,a) fy, f,, f3, f, u fg, coorBeTcTBYIOmMNX (hasoBbIM caBuram (ha3oBoro

koutypa 0, m/4, n/2, 3n/4 u 7. Pe3ynbrarel pacueTa cBeleHbl B Tabauity 14.1, a mo-
CTPOCHHBIC MO HUM IpaduKH YaCTOTHOH XapaKTEPUCTHUKH 3aTyXaHHs IJis MPeaeib-
HBIX 3HauYeHWil ympasisomero comporusieHns (R=0 u R=o0) mnokazaHbl Ha
puc.14.10,0. IIpu u3sMeHeHNN yHpaBIIsSIOIIEro conpoTuBieHus B npeaenax 0 < R <Ry,
Ro <R <o Oyzmer ceMelCTBO XapaKTEPUCTHK.
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IIpu R = Ryp3aryxaHue He 3aBUCHT OT YacTOTHI U paBHO 8. M3 rpadukoB ciemy-
€T, YTO JJAHHOE YCTPOWCTBO MOXKET HCIOJIB30BATHCS KaK PETyISaTOpP HAKIOHA B Ua-
na3oHe vactot f;...f; u f;...f5 Kak peryssitop kpuBHu3HBI B Anamazone yactor fp...f,.
Ha uacrorax f, u f; 3aryxanue ocraercs MOCTOSHHBIM, U MIPH  MPOMEXYTOYHBIX 3HA-
YEHHSX MEPEMEHHON X B 3THX TOYKAX MEPECEKAIOTCS BCE XapaKTEPUCTUKH.

Tabnuma 14.1

a
f b, 2b, Cos 2b,
X=00 x=0
f 0 0 1 a +Aa ap - Aag
fz n/4 n/2 0 dg dg
f3 n/2 T -1 dg - Aao ap t+ Aao
f4 3/4n 3/2m 0 dg dg
f5 T 27 1 dg + Aao dg - Aao
R
a) 0)
R Rs
—1 i
- E—
E Rz

Puc.14.10

[To3TOMY 3TH 9aCTOTBI JOJIKHBI UCTIOJb-
30BaThCs KaK KOHTPOJIBHBIE YaCTOTHI, Ha
KOTOPBIX OCYIIECTBIISICTCS yNPaBICHUE
mockuM peryinsitopoM (f4) u perynsro-
pom HakioHa (f,).

Ecnu B cxeme perynsaropa BMECTO
(a3oBOro KOHTypa IIEpPBOTO MOPsIKa
NPUMEHUTh BCIOMOTATEIbHBIN  4-T10-
JIIOCHUK B BHUJIC aMIUIMTYJIHOI'0 KOHTYpa
(Hampumep, 3BEHO TOCTOSTHHOTO aMILTH-
TYJHOTO KOPPEKTOpa, NMPHUBEAECHHOTO Ha
puc.14.3) ¢ ¢hazoBsM cBurom ot 0 110 T,
TO B 3TOM CJIy4ae MOKHO OCYIIECTBIISTh
OJTHOBPEMEHHYIO  IUIOCKO-HAaKJIOHHYIO
peryaupoBKy. Takue peryisiTopsl Hpu-

ZczRo
gc:ac+jbc

| Zgxi |

Ro
—

| S |

ZBXZ

Z:=Rg
gc=ac+jbe

ZBHX
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MeHstoTcst 00b19HO0 B yemmtensix HYTI ¢ oqHogacToTHO# APY.

HemocraTtkin paccMOTPEHHBIX PETYIATOPOB HAKIOHA W KPWBU3HBI AaHAIOTHIHEI
HeIOCTaTKaM IDIOCKOTO PETYJIATOpa C OJHUM YIIPABIIIONINM COIPOTHBICHHEM — H3-
MEHYUBOCTh YCJIOBHI COTJIACOBAaHHUS B Ipollecce perynupoBanus. Ecmu TpeOyrorcs
JKECTKHE YCJIOBHS COTIACOBAaHUSA, TO MPUMEHSIOTCS PETYIATOPHI C IBYMs YIPAaBIIsAIO-
HIMMHU CONPOTUBICHUAMU Ha Oa3e [-o0pa3Horo wiu T-00pa3HOro MmepeKkpsITOro 4-
TOJIFOCHUKA C IMOCTOSIHHBIM XapaKTePUCTUYECKUM COMPOTHBICHHUEM, TO €CTh Zpx=
Zsux =R, . Tak, B cxeme T-oOpasnoro 4-nomocHuka (puc. 14.11) B mpogonsHele U

MOMNEPEYHbIC IUICYN BKJIIOYCHBI BCIIOMOTATEIbHBIE 4-TIOMOCHUKU C OJUHAKOBBIMHU
XapaKTEepPUCTUIECKIMH TapameTpaMu Ry u §c. Yrpasmisromme conpoTusieHus R us-
MEHSIIOTCS B3aMMOOOPATHO, TIOATOMY IPOU3BE/ICHHE BXOIHBIX CONPOTUBIICHUH BCIIO-

2
MOTaTebHBIX 4-TIOMOCHUKOB Zy; Zyo= Ry . 3aryxanme perynsatopa OyaeT n3MeHSITh-

Cs1 IO 3aKOHY U3MEHEHUS Zy ) WIH Zyy B 3aBUCUMOCTH OT BEJMYHMHBI YIPABIIAIOIINX
COMPOTHBIICHHHA, TO €CTh a = 20lg (1+Z,,1/Rp) = 201g (1+ Ro/Z,yo).

14.3. KoppeKkTopbl HeperyJasipHbIX AMILIUTYIHO-4YACTOTHBIX HCKAMKEHU I
JIMHEHOT0 TPaKTAa

KoppekTupoBaHue HeperyaspHbIX HCKaXKEHHH BO3MOMKHO C MOMOIIBIO YHHBEP-
CaJIbHBIX KOPPEKTOPOB, KOTOpBIE MO3BOJAIOT YCTPaHATh KaK CIy4daiHble HE H3Me-
HSIOIUECS BO BPEMEHU AMIUIUTYIHO-YAaCTOTHBIE UCKaXXCHUS, TaK U IMOTPEIIHOCTH
KOoppeKkTHpoBaHus perysipHsix AUM. B kadecTBe TakmxX yHHMBEpCAJIbHBIX KOPpEK-
TOPOB Ha MHOT'OKaHAJbHBIX JIMHUAX NIE€PENAaYd NPUMEHSIOTCI TapMOHUYECKUE U JIO-
KaJIbHbIE KOPPEKTOPBL.

14.3.1. F'apMoHnYecKHe KOPPEKTOPHI
Ha puc.14.12 npuBeneHa cTpykTypHasi cxeMa OJJHOTO U3 BapUaHTOB TapMOHHUYEC-
HUYECKOro Koppekropa. Cxema BKIIOYAeT JIMHUIO 3aJepXku JI3, KoTopast HarpykeHa

< ne >t i >
Ugx ! JI3 Ro
— >
bl Dl Dol bl bl bl Dol
P 1P« """ Palf 1 Po|I"1P. 777 P. 1 P,

/7 7/ A vaA A /7 7/

Uy Uy U, Ug Uy Uy n

Z uBLIX
Puc.14.12
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Ha XapakTepHUCTHIecKoe compoTuBieHue Ry OHa cocToWT W3 2N 3BEHHEB U UMEET
2n+1 orBona. Kaxaoe 3BeHO obecnieunBaeT 3a/iep KKy cUrHaia Ha Bpems T. Koadou-
IIUCHTHI TEepeladd YaCTOTHO-HE3aBUCHMBIX PETYIUPYIOINX YCTPOUCTB (TIOTCHIINO-
MeT
METPOB) Po, Pk U Pk OOECHEUNBAIOT U3MEHEHUE aMIUTUTY bl U (a3bl (3HaKa) Harpsi-
KeHu# Ug, Uy U Uy, TIOCTYTIAIONIMX Ha CYMMHPYIOIIEE YCTPOWCTBO ., KOTOPOE Mpe-
cTaBisgeT co0oil ycmimTens ¢ 2n+1 pa3Bsi3aHHBIMH BXOJAaMH HWJIM MHOTOIOJIOCHYIO
mudeucremy. HampsbkeHne Ha BBIXOJE CYMMUPYIOLIETO YCTpoiicTBa OyAeT paBHO
CyMMe HallpsDKeHUH Ha 0TBoJax (0e3 ydera yCHIeHHsI CyMMarTopa):

Upx =Ug +U; +U_g +...4+U, +U_, (14.25)
[puMem 3a TOUYKY OTCUETa CpPeIHHii (OCHOBHOM) oTBOA. Torma curHam Ha otBoje K,
Oyner 3ajiepkaH Ha BpeMs KT 10 cpaBHEHHIO C CHTHAIOM Ha CpeIHEM OTBOJE, & CHI-
HaJ Ha OTBOJIE -K OyJIeT ornepeskarh ero Ha Takoe e Bpemst. HanpspkeHust Ha 3TUX

0TBOJAX OyayT Ug =U,, po; Uy = uBXpe—jmkr DU = up_ke+ju)kr .
OO0liiee HAMPsHKEHUE Ha BBIXOJIE CYMMATOPa
n P n .
- jok ok
Upx =Us (2o + 2 pe€ 7 + X p_ @), . 14.26)
k=1 k=1
a k03¢ QUIHCHT Mepenavyu KOppeKTopa
. Upix n — jowk n — jowk
T(j) = " Po +kZ pye +kz p_ye (14.27)
=1 =1

BX
[lepexonst k TpUroHOMETpUUECKOi opMe KOMIUIEKCHBIX YMCEN M NPOU3BEAs Hepe-
TPYNITUPOBKY, TOTYIHM:

T(o)=po+ 3 (P+ Pa) COswkt+j 3 (PP sinoke . (14.28)
O003Ha4uB - -
A(=po +él(pk +p_y)coswkt u B(w) = k%1(|0k - p_y)sinwkt,
IIOJIyYHUM
T(jw) = Alw) + jB(w) . (14.29)

Bo3MoxHBI TpH pexnMma paboThl JTAHHOTO YCTPOWCTBA B 3aBHCHMOCTH OT CO-
OTHOIIEHHS KOI()PUIUEHTOB Tepefaul P, U P_y .

1.  Kocumycnuuii pexcum.. B atom ciryqae P, = p_y (py4KkH MOTEHIMOMETPOB Py U

p_y copmeniensl). Toraa B(w) =0, xo3dduuueHT nepenadn BemecTBEHEH
*, (14.30)
3T0 03HaYaeT, YTO COCTABIIAIONINE CUTHAJIA, IPOXOAS Yepe3 KOPPEKTOP, H3MEHSIOT
aMIuTUTY Iy B A(®) pas, mpu 5TOM HX (as3bl He U3MEHSIIOTCSL.
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N3 (14.30) MOXHO caenaTh BBIBOJ, YTO B KOCHHYCHOM PE&XHUME KOPPEKTOp BOC-
MPOM3BOIUT HEperyIsApHyIo dacTh AUX nmHeiHoTo TpakTa (cM. (9.7), 11.9) mpu
o
pO:TO; 2pg =ay m t=1[2-(f, - f,)]. (14.31)
B 3TOM pexuMme rapMOHMYECKHH KOPPEKTOp MOJYyYMJI Ha3BaHUE KOCHHYCHOTO
koppekTopa (KK), mmpoko mpumensemoro ans xoppekunn AUYW B nWHEHHBIX
rpymmoBsiX TpakTax ACIL. TouyHOCTE KOPPEKTHPOBAaHUS OyAET 3aBUCETH MPU STOM OT
gmcia wieHoB psna (14.30).

2. Cunycnuui pexcum.. DTOT peskuM umeeT Mecto mpu Py =0 u p, =—p_, . Torna
A(w) =0 u T(jw) = jB(w) umu

n
B(w) = >.2p,sinwkrt . (14.32)
k=1

DT0 03HAYAET, YTO BCE COCTABIIIONINE CUTHANA n3MeHstorest B B(w) pas. Kop-
PEKTOp B CHHYCHOM PEXHME MOXKET BBIINOJHATH POJIb KOPPEKTOpa aMIUIUTYIHO-
YaCTOTHBIX UCKAKCHHUH.

3. Tapmonuueckuii pexcum. Ilpu P, # P_, BCEe PEryaMpoBKM B OTBOJAX He3a-

BHCHMBI 1 TIepejaTouHast GYHKIMA KOPPEKTOpa MPUHUMAET BUJL

jarctgM

T(jo) = A@) + jB(0) = yAZ (@) + B2 (@) € . (14.33)

U3 (14.33) BUOHO, YTO aMIUTUTYIB YaCTOTHBIX COCTABIIIONINX CHTHANa OYIyT M3-

MEHEHBI B KOPPEKTOpE B \lA2(w)+Bz(a)) pas u Ha arctg[B(w)/A(w)] pamwan —

cIBUHYTHI (pazbl. B 3TOM pexxnMe KOppeKTOp Ha3bIBAeTCSl TAPMOHHYECKAM M MOXKET
OBITH NCIIOIB30BAH AJISI OAHOBPEMEHHOTO KoppekTupoBanus AU nu OUN.
ITpu MCTIONB30BAHUHU TOJIBKO OTBOJOB C OTCTArOIIUMU curHaitamu ( p_y = 0),

A@@) = 3. p coskat; B(w)=—3. pysinker . (14.34)
k=1 k=1

Takol yHpOIIECHHBIM KOPPEKTOp MOIYyYMs Ha3BaHHE KOPPEKTopa, paboTaromero B
"HENIOJTHOM FapMOHUYECKOM “ peXHUME.

14.3.2. JlokajbHbIe KOPPEKTOPBHI

JlokaneHsIi KoppekTop (JIK) comepkuT psa OJHOTHITHBIX YCTPOMCTB € OTBOAA-
MH, 00BEJIMHEHHBIX B OOIIYyI0 CXeMy, BapHaHT KOTOPOH INpuBejaeH Ha puc.14.13,a.
Kaxnoe ycrpoiicTBo Ha cBoeM 0TBojJe ()OPMHPYET B OTHOCHTENBHO Y3KOH mosoce
YacTOT KOJIOKOJIOOpa3sHyI0 aMIUIMTYAHO-YaCTOTHYIO XapaKTEpPHCTHKY, BBICOTA M IIO-
JSIPHOCTH KOTOpo# (puc.14.13,6) MoxeT m3MeHAThCs moteHnmomerpamu R. Ilpu yc-
TAHOBKE BCEX MOTEHIIMOMETPOB B CPEIHUE MOJOKEHHUS KOPPEKTOP MMEET IUIOCKYIO
XapaKTepUCTHKY 3aTyXaHHS BEIHYMHON &8, KOTOPOE 3aBHCHUT OT YHCIa OTBOJOB U
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R9RI

R[F— Rl > | o

+oim

~Omax

Puc. 14.13

anemeHToB cxeMsbl. IIpu 8...10 oTBogax @, = 30 nb, u A7 KOMIIEHCAIIMH 3TOTO 3aTy-
XaHHA B COCTaB KOPPEKTOpA BKIIFOYACTCA I[OHOHHHTCHLHBIﬁ YCUIIUTEIIb.

B texnuke ACII HaxoaaT TakkKe NPUMEHEHNE aKTHBHBIE JIOKAJIBHBIE KOPPEKTOPHI
(AJIK), moctpoeHHbIe Ha 6a3e MUPOKOMOIOCHBIX OBICTPOJEHCTBYIOIIUX OMEPAIIMOH-
HBIX YCHJINTEJEH, KOTOpble 00ECIeYrBaIOT JAOCTATOUHYI0 TOYHOCTh pealii3alul U
HEOOXOAMMBINA TUHAMUYCCKHI THAITa30H.

Ry
1
C —
L —
E L [Rg
o—eo{ 14
BX R4
R3
Puc. 14.14

R.

BBIX

Ha puc.14.14 npuBeneHa oaHa U3 BO3-
MOXHBIX CXEM 3BEHa aKTHBHOTO (hasoBoro
KOHTypa BTOPOTO MOPSJIKA, KOTOpas MOXET
ObITh mcmonb3oBaHa B KadectBe AJIK mms
koppekin AUX (mpu ¢pUKCHpOBaHHOM 3Ha-
gyeann ['BII), mma xoppexkumu I'BII (mpm
¢ukcupoBanHOM 3HaueHMH AUX), a Takxe
JUIA TIPAKTHYECKH HE3aBHCHUMOU PETyIHpOB-
ku kak AUX, tak u I'BII.

Ha puc.14.15,a npuBeneHsl XapaxkTepu-
ctuky 3aTyxanus AJIK mpu pa3HBIX TONOXe-
HHSIX PEryJIHpPYyeMoro conpoTusieHus R, (Rs
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B CpedHEM IO-JIO)KeHHWH), a Ha
puc.14.15,6 — ero xapakTepuUCTHKa
I'BIl nmpu u3MeHeHuu perynupye-
Moro comporuBienus Rz (R, B

cpenHeM TmonokeHmw). Ilpm  He-
00XOJMMOCTH HCIIOJIB30BAHUS ITOTO
AJIK nns koppextupoBanust AUX u
I'BII, mporiecc perynmupoBKu pa3ou-
BAcTCsl Ha JBa JTala: BHAJaie KOp-
pextupyercs AUX, a 3aTeM KOppek-
tupyercss I'BII. B MHOro3seHHOM
AJIK KonmuecTBO 3BEHBEB OMpele-
JSICTCSL B 3aBUCHMOCTH OT TpeOOBa-
HUM K mpezenaM KOppeKTHPOBAHUSA
B 3aJaHHO# paboueil mornoce wyac-
TOT.

IIpn 3ameHe B cxemax 3BEHBEB
KOPPEKTOpa HHIYKTUBHOCTEH W
PETYINpPYEMBIX CONPOTHUBICHUH Ha MX
MHKPOJICKTPOHHBIE MMHUTAHCHI TTOSIB-
JSIETCST  BO3MOXKHOCTh — PEaIM3aLUH
KOPPEKTOPOB B MUKPOUCIIOJITHEHUH.

ACII BeIlycka MOCHETHUX JIET
MPUMEHSAIOT JIOKAJIbHBIE KOPPEKTOPEI
AYX B Buge T-obpazHoro 4-
MOJIFOCHUKA, B TIONEpPEeYHOe IUIeHO
KOTOPOT'0 BBCJACHBI MOTCHIIUOMETPHI C
MOAKIIIOYEHHBIMU TIOCJIEI0BATENBHBI-
Mu pe3oHaHCHBIMU  L;C; -koHTY-pamn

(puc. 14.16). Ilpu mnepememieHUN
JBIDKKA i-r0 TMOTEHIMOMETpa  3aTy-
XaHHe KOppPeKTopa Ha pPEe30HAHCHOM
JacToOTC U3MCHACTCA OT MUHHUMAJIBHO-

IO 10 MAKCUMAJIbHOTO 3HAYCHUSA, YTO MO3BOJIACT MOJYYHUTH CEeMEHUCTBO KPUBBLIX 3aTYy-
XaHUA JIOKaJIb-HOT'O KOPPEKTOpPA. Z[OCTOI/IHCTBEIMI/I JAAHHOT'O KOPPEKTOpa SABIAIOTCA
BO3MOJKHOCTD IIJIaBHOM PEryJIMpOBKU 3aTyXaHUs, IMOCTOAHCTBO
BXOJHOI'O M BBIXOJHOTO COHpOTI/IBJ'ICHI/Iﬁ Ha pa3HbIX YaCTOTax B MPOLECCE PCryiu-

IMpOoCTOTa CXEMBI,

POBKH.

O _A 1 1 1
0810 12 14 16 18 20
Puc. 14.15
Ry R1
OEﬁ] LT L]_ C]_
Rz
L, CZ
£ -(IIV\C_3| RH UBBIX
o ;m
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14.4. KoppeKTopbl aMILTHTY/THO-4ACTOTHBIX HCKAKEHHIl KAHAJIOB NepeIaun

14.4.1. KoppeKTopsl ceTeBbIX TPAKTOB H IIHPOKOMOJIOCHBIX KAHAJIOB

Kak m3BectHO, Ha 6asze rpynmnoBbix TpakToB ACII co3maroTcst MpocThie U COCTaB-
Hble cereBble TpakThl (CT) pasnuyHOI NPOTSHKEHHOCTH, @ HA OCHOBE COOTBETCTBYIO-
IIMX CETEeBBIX TPAKTOB OpraHU3yIOTCs mupoxomnojocHsle kaHans! (LK), npeanaszna-
YEeHHBIC JUIS Iepefjauyd CUTHAJIOB CUCTEM BBICOKOCKOPOCTHOM Mepefaud JaHHBIX,
CHCTEM IlepeJlaui razeT U T. II.

Cucrema KOppeKLUH JI0JDKHA oOecrieurBaTh 3aJaHHble HOPMBI Ha YacTOTHBIE Xa-
pakrepuctuku CT u HIK (cMm 171.19).

Tak kak TpyNIoBbIe TPAaKThl U IIHPOKOIIOJIOCHBIE KaHAIBI (OPMHUPYIOTCS U OTpa-
HUYHMBAIOTCS ITOCPEICTBOM IOJIOCOBBIX (PHIBTPOB ammaparypsl IpeoOpa3oBaHUS CO-
OTBETCTBYIOIINX TPYMIIOBBIX CIIEKTPOB OKOHEUHBIX cTaHIMi ACII m TpaH3nTHBEIMH
¢uIbTpaMu B MyHKTaX TPAH3MTA, TO 3TU (PUIBTPHI B OCHOBHOM M BJIMSIFOT Ha HEPaB-
HOoMepHOCTh AUX ceTeBBhIX TPaKTOB U KaHanoB nepenaun. Koppexuuss AUN ocymie-
CTBJISIETCSI COOTBETCTBYIOIIMMH YCTPOWCTBaMH ammapaTypbl 00pa3oBaHHs CETEBBIX
TPaKkTOB M (POPMUPOBAHUS HIMPOKOIMOJIOCHBIX KaHAJIOB, a TaKXKe UX TPaH3UTHOTO
obopynoBaHus.

Hawnbonee 3aMeTHBIMH  SIBJISIOTCSI PEryJISipHBbIE MCKa)KeHUs (IOBBILICHHE 3aTyXa-
Hus) Ha kpasx CT wmm LK, onpenensembie monocoBbiMu (uibTpamu. [losTromy B
Ka4yecTBE IOCTOSHHBIX KOPPEKTOPOB HCHONB3YIOTCS (MIBTPOBBIE BHIPABHUBATEIN
(®B) nonocoBbIX GHUIBTPOB, OCTPOCHHBIE HA OCHOBE T-00pa3sHBIX MEPEKPHITHIX 4-
TIOJTIOCHUKOB C TIOCTOSTHHBIM XapaKTEPHCTHYECKHM CONPOTHUBIIEHHEM, KOTOPBIE pac-
cMoTpeHs! B maparpade 14.2.1. Jlnsg xommeHcanun HepaBHOMepHOocTH AUX B cpen-
Hel 4yacTH TpakTa (KaHaja) W MOTPENIHOCTEH KOPPEKTHPOBAHUS PETYISIPHBIX HCKa-
JKEHUH TPUMEHSIOTCS TIEPEMEHHBIE KOPPEKTOPHI, B KA4eCTBE KOTOPHIX Yallle BCETO
HCTIOJIB3YIOTCSI TapMOHMYECKHE (KOCHHYCHBIE) WM JIOKAJbHBIE KOPPEKTOPHI aHAJO-
TUYHBIE OMTMCAHHBIM B Tlaparpade 14.3.

14.4.2. KoppeKTopbl KaHAJI0B TOHAJLHOH YaCTOTHI
B xananax TY aMIUIUTYAHO-4aCTOTHbIE MCKaKCHHUS BO3HUKAIOT TJIABHBIM 00pa3oM 3a
CUET KPaeBbIX MCKAXEHUH B KaHAJIBHBIX (GUIBTPaX TPAKTOB MEpeJadl U pueMa. ITu
UCKa)KEHUSl HaKaIUIMBAIOTCA 10 CPEAHEKBAJPAaTHUYECKOMY 3aKOHY IO Mepe yBe-
JWYEHUs] KOJIMYECTBA MOCIIEI0BATENHHO BKIIOYAEMbIX KaHAJIBHBIX (DHIIBTPOB (YHCIIa
Tpau3uTos no TY).

Koppekropsr AUU xananoB TY BkiIr04aroTCsl Ha BBIXO/E KAHAJIOB (B TPAKTe IpHe-
Ma) KaHaIooOpa3yollel ammapaTypbl OKOHEUHBIX CTAHIMH B CXEMY LEIH OTpHIia-
TenpHOW oOpaTHOM cBsizu YHU (puc.14.17,a). DTH KOPPEKTOpPHI MOIyHEepEeMEHHEIE,
MX HacTpoiika 0OBIYHO mMpomn3BoanTCs mnepemnaiikamu. Koppekunio AUX obecrieunBa-
10T Koppektupymomue LC-KOHTypbI, UMEIOIIHMEe PEe30HAHC HAa YacTOTax BOJIM3W HHXK-
Hel u BepxHel rpanun DI1ITY.
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Ilpu moakmode- g
Huu KK k pasznuunbeiM
orBogaMm 1enmm OOC
NPOUCXOJUT  HIyHTH-
pOBaHHE 4YacTH pe3H-
CTOPOB 3TOW LIENH, YTO
yMEHbIIaeT TIIyOHHY
OOC, TeM caMbIM
obecrieunBas TOIbEM
YCWIEHHUSI Ha KpalHUX
gacToTax KaHama TY fi
(rpadux  S(f) wa
puc.14.17, 0) "
yMEHbIIast  KpaeBble
uckaxenus: AUX (xa- S. b
paKTEepUCTHKA O+S).

__
N

Puc. 14.17

14.5. KoppekTopbl ¢a30-4acTOTHBIX HCKAKEHU I

Koppextupopanne @YUM TpakToB U KaHAJIOB NEpeJaddl OCYIIECTBIISIETCS C IENbI0
YMEHBIICHUS! HEPaBHOMEPHOCTH YaCTOTHBIX XapaKTEPUCTHK TPYIIIOBOTO BpPEMEHHU
MPOX0XKJCHUS, KOTOpast ONpEeIsIeTCs TIIaBHBIM 00pa3oM (HIbTPaMHU 3THX TPAKTOB U
KaHAJIOB TIepefavyd. XapaKTepUCTHKH TPYIIIOBOTO BpEeMEHHM (HIBTPOB YyBEJH-
YMBAIOTCA 0 KPYTH3HE Ha Kpasx pabodero auana3zoHa, MO3TOMY MMEHHO Ha Kpasx
JMana3oHa TPAaKTOB M KaHAJIOB Mepeaadn TpedyeTcss KOMICHCAUs 3THX NCKaKeHNH ¢
nomo1bsio  (a3oBeix kKoppekTopoB (PK). PK B OOMBIIMHCTBE CIy4aeB peann3yroTcs
B BHJIE KaCKaJHOTO COIJIACOBAHHOT'O CO- eIMHEHHs (ha30BbIX KOHTYPOB BTOPOTO IO-
psaaka. (OK2IT). Ha mpakTuke yamie BCero MpUMEHSIOT HEypaBHOBEIICHHBIE 3BEHbS
©®K, 5KBHBaNEHTHBIE MOCTOBBIM, YTO TT03BOJIIET YMEHBIIINTh O0IIee YHCIIO PEaKTHB-
HBIX 3JIEMEHTOB B COCTAaBE KOPPEKTOPA.

[Nepenarounas ¢pyHKums GasoBoro Koppekropa , cocrosuiero uz N GK2I1, omnpe-
JieNsieTcsl BBIPAKCHHEM

n p?-282p+0d

T(p) =11 (14.35)
kel p? +282p+of
rae O, u @, (K=12,..., N — BelleCTBEHHbIE ¥ MHUMbIEC 4acTH HyJeH IOIMHOMA

I'ypsuiia Bropoii crenenn. U3 (14.a) npu p=jw Haxoaum, uro |T(Jo)| =1, ® € |0,oo|,

a ¢aza xoppekTopa paBHa
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(L, +L,)/2

O
YY)
Ca C(Z
1 o———— ———o
5, -GC,) 1
2 ZL
C' 1 LCb 2 ¢ 2.0,
9t C,-C
o 2 o o T 71 b o
Puc.14.18
n —
b=2Yarctg 22k 4 23 arctg 2 2k (14.36)
k=1 k k
XapaKTepHCTUKA TPYIIOBOIO BpEMEHH KOPPEKTOPa
n ) n )
IO — e (14.37)
do k=1 Of +(w+oy) k=10p + (0 —©y)

B cootsercrBuu ¢ (14.37) xapakrepucruka rpynmnosoro Bpemenn OK2IT 1, (@)

COCTOUT U3 CYMMBI ABYX ClaraeMsbix. I'pa-
t, () (MKM 3TUX CcllaraeMbIX MPUBEICHbI Ha
puc.14.19. OHn HUMeErOT OMHAKOBYIO (hOpMYy
IIpY 33IaHHOM O, , @ UX MAKCUMYMBI PacIo-

JIO)KEHBI IpH (D = C()k unow= _a)k . I[J'IH

o, ©®  TIOCTPOEHH I'pa)UKOB ITHX CIIAraeMbIX

Puc. 14.19 MOJKHO UCIIOJIB30BaTh m1abioH (puc.14.20),
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KOTOPBII CTPOUTCS C UCIIOJIb30BAHUEM BbI-
paXKeHUs
25,

2 27

t(o) =
(©) S +o

(14.38)

PacronoxxuB MakcuMyM IIa0joHa NpH
0O=m u O®=—0O,, NOIyiuM H300pa- Puc.14.20

JKeHHble Ha puc.14.19 xpusble. Cymmupys

OpIMHATHI 3THX KpHBBIX pu @ > 0, momyuuM XapakTepiCTHKY IpyTIIOBOTO BpeMe-

HH (ha30BOro KOHTypa Broporo nopsuaka. Eciau B (14.37) Bce 5k HUMEIOT pa3JInyHbIe
3HaYeHus, To ;1 moctpoenns {(@) Heo6XomuMo MMeTh N MAGTOHOB, KAXIBIH /IS

OIPCACIICHHOT'O 5k .

IMpu pacuere (ha3oBOro KOPPEKTOPA 3aJaHHBIMH SBIISOTCS: HEPABHOMEPHOCTh
I'BII dunsrpa (TpakTa, KaHana) At, B pabouem nuanasone uactot f; _f,; nomycrumas
nepagHomepHocTh Al ¥ HOMHHaNbHOEe 3HaYeHME XapaKTEPUCTHYECKOTO CO-
OpPOTHBIICHMS. 3a/1aua CBOJMTCS K OMPE/ICTICHHIO Yicia (pa3oBbIX KOHTYPOB N U 3HA

qeHuit O, , 0, (k=1,2,..n), Ipu KOTOPBIX QYHKIMS Atqb(a))+Atdm(a)), we [’11“’2_
OTKJIOHSIETCS OT NMOCTOSHHOTO 3HaueHus 1, He Ooiee yeM Ha 3aJaHHYIO BEITHUMHY

Al. Ha puc.14.21 noxasan npumep, HOSCHSIONIMI KOPPEKTHPOBAHME HEPaBHOMEP-
HOCTH TPYNIIOBOTO BPEMEHH IOJIOCOBOTO (HIBTpPA. ODJIEMEHTHI MOCTOBOH CXEMBI
OK2II, npusenennslie Ha puc.14.18, paccuutsiBaroTcs 1o hopmynam:
3 1 R 20,
k : L =—2; k . (14.39)
25,

o —— y :—, C:—
32+l 0 28,R, " (62 + w))R,

At
At +>'t,,

Puc.14.21
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[TockombKy XapaKTEpUCTUKH TPYMIIOBOTO BPEMEHH PA3INYHBIX KaHAJIOB MOTYT
3HAUUTENBHO OTJIMYATHCA JIPYT OT Jpyra, To npu KoppektupoBanuun OUU kananos
HaxoJsT NIPUMEHEHUE NTEpEMEHHBIE KOPPEKTOPHI. [lepeMeHHbIe (ha30BbIe KOPPEKTOPHI
taoke copepkar Habop @K2II. Hacrpoiika mepemeHHOro (ha3oBOro KoppekTopa
OCYILIECTBIISICTCS C IIOMOUIBIO NEPEKIIOUCHUH UM Mepenaek B cXxeMaxX 3BE€HbEB WU B
o01ielt cxeMe KoppeKTopa.
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