I'maBa 8

IMYMBI 1 IOMEXHW HEJUHEMHOI'O MPOUCXOXKJIEHUA
8.1. Onenka JHHEHHOCTH IPYNIOBOro YCTPOICTBA TPAKTa NMepeaayn

Kak ObL10 1OKa3aHO B IJ1aBe 7, YCHIIMTENN JIMHEWHOTO TPaKTa SIBISIFOTCS CaMBIMHU
MacCOBBIMHU TPYIIOBBIMU YCTPOMCTBAMM TpaKTa WM KaHajla Iepefadyl, U OHU SIBJIS-
IOTCSI OCHOBHBIM HCTOYHUKOM HEJIMHEHHBIX IIyMOB U mnomex. [loatomy paccMoTpum
OTJENBHBIN YCUINTENb TUHEHHOIO TPAKTa KaK YETHIPEXIIONIOCHUK ¢ Mol HeIHHeH-
HOCTBIO, pabOTalONi Ha aKTUBHYIO Harpy3Kky. [Ipu sTom Oynem cumrarh, 4TO HENH-
HEWHOCTH CO3JaETCsI TOJIBKO aKTUBHBIMHM 3JIEMEHTAMH, TaK KaK HEJIMHEHHOCTH 3a CUET
TpaHc()OpMaTOPOB M KaTyIIEK WHIYKTUBHOCTH BCETIA MOKET OBITh JOCTUTHYTA TIpe-
HEOPE)XKMMO MaJIoOH IMyTeM BbIOOpa rabapuToOB CEPACYHUKOB U 3a30POB.

AMIUTATYIHAs. XapaKTEPHCTHKA 3TOTO YETBIPEXIMONMIOCHUKA U = @(U_ ) sBJIseTCS

BBIX

HeNpephIBHOM (YHKIMEH, U e MOXKHO MPEJCTaBUTh B BUJE CTEIICHHOTO psiia
2 3
U, =a U, +aus +agu, +.. (8.1)

BBIX
1€ a; — NOCTOAHHBIC BCIICCTBCHHBIC KO3(1)(1)I/ILII/IGHTLI,
u, auu — MI'HOBCHHBIC 3HA4YCHUA HaHpﬂ)KCHI/Iﬁ Ha BXOJC MW BBIXOAC YCTBIPEXIIO-

B
mochuka. [Ipn a, = a; =...= 0 U, = a,u, — IuHeiHas 3aBHCHMOCTb.

Pabouast obmacTs aMIUIMTYOHOH XapakTepuctuku (puc. 8.1, a) mpakTHdecku Ju-
HeliHa, HO HE HJIealbHO, TO €CTh yCHIMTENIb 00NajaeT BecbMa MaJlod HeIMHEHHO-
CTBIO, YTO MO3BOJIIET OTPAHUIUTH pAf (8.1) TpeMs diIeHaMu, Tak Kak

a,u’ <<au,,  aud <<a,u’ (8.2)
[MoaBeneM Ha BXOJ YCHIIMTENSI CHHYCOMIAJIbHOE HAIIPSIKEHUE
u, =U_ cosot, rne U, —ammiurysa BxogHoro cursana. Ha Beixoze MoIydum

BX

Hanpsokenne U, =a,U, cosot+a,U2 cos® ot +a,U? cos’ot . ITpumenss s npe-

BbIX
06pa30BaHUs TPUTOHOMETpHUECKHE (hopMyIsl Bua cos’o = 1/2(1+ cos2a) u cos’ol =
= 1/4(cos3a. + 3cosal), MOayIuM

a) UBux : uBbIX =1/2a2UBZX +(a1UBX +3/4a3U:X)COS (Dt +
1
1
1U, +1/2a,U2 cos2mt +1/4a,U3 cos3omt
| i C yderom HepaBeHCTB (8.2)
| \ 2
: Pabquas : uBLIX = 1/2 aZU BX + alu BXCOSO‘)t +
" obnakts ' 2 3
61'S +1/2a,U  cos2mt +1/4a,U° cos3mt
N
! ) wm Uy, =U,+U;cosot+U,.cos2mt+U; cos3ot (8.3)
' BbIX
5 . ITocTostaHas cocraBistomas U mogaBisieTcst B TpakTe TpaHC-
max
Puc. 8.1 dhopMaTopaMu. AMIUTUTYAa TEPBOW TapMOHHKH (aMILIATYJa
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curHana) Oyaer paBHa U :aluﬂ. Orcropa U, =U, /a,, u aMIimuTyasl Apyrux
TapMOHUK OIPEJICIIUM Yepe3 aMIUTUTYAY TOJIEe3HOTO CUTHAJIA Ha BBIXOJIC
_ 2 _ 2 2
UZr _1/2 aZUBx - a2U1r/2al
(8.4)
_ 3 _ 3 3
Uy =1/4aU, =aU; /4a1
OTHOIIEHNE aMIUTUTYA TapMOHHK K aMIUTUTYZAE CUrHaia (IepBOi TapMOHUKH) Ha3bI-
BAaIOT KO3 duyuenmamu eapmMoHuK, KOTOPBIE SBISTIOTCS MEPOH OLIEHKH JIMHEHHOCTH

yeTsIpexnontocHuka. [logenns paBencrtsa (8.4) va U, , momydnm
U 2r aZU Ir

o = — = ——" — KOO(Q(PHUIMEHT BTOPOH TAPMOHHKH
U, 2a;

U, azu 12

kg =—F = ——— — k03 QuLHeHT TpeTbell rapMOHIKH (8.5)
U 1r 4(11
U nr anU 1?'71

w = = ——— — KO3(QQUIHMENT N-Ol rapMOHHKH.
U, 2"q
Yem MeHblIe KOIPPHUIUSHTH TAPMOHKK, TEM BBIILE JMHEHHOCTh YCUITHTENS.
Ha npaxTrke moibp3yroTcs Takxke JIorapu(pMUUECKUMU MepaMH OLICHKH, Ha3bIBa€Mbl-
MH 3amyxaHuem 2apMOoHUK, KOTOPbIEe OIPeeIAoTcs 0 HopMyIaM.

a, = ZOIgi =20lg Yy -20lg Yo _ P — Por = Pan — Pp — 3aTyXaHue BTO-

K, 0,775 0,775
PO rapMOHUKH,
Ay, = Pun — P3r— 3aTyXaHUE TPEThEH rapMOHHKH, (8.6)

Apy = Ppn — Do — 3aTyXaHHE N-OM TAPMOHUKH.

Dopmyier (8.6) onpenenstor GU3MIECKUI CMBICT TEPMHUHA «3aTYXaHHE TaPMOHHUKIDY
WM «3aTyXaHUe HEITMHEHHOCTH 10 N-0i rapMOHUKE» — OH YUCIIEHHO MOKAa3bIBAET, HA
CKOJIbKO YPOBEHb N-Oi TapMOHUKH HMXKE YpPOBHS NEPBOH IapMOHUKHU WM YPOBHS
CHTHajJa Ha BBIXOJIE UYCTHIPEXIONIOCHUKA. YeM Ooublle 3aTyxaHWe TapMOHHUK, TEM
BBIIIIE JTUHEUHOCTbD.

Jlis mpoBeieHsI pacueToB U 0COOEHHO M3MEPEHHH BaXXHO 3HATh 3aBUCHMOCTD 3a-
TyXaHUHA HETHHEHHOCTH MO 2-0i M 3-ei TapMOHHKAaM OT YPOBHS CHUTHAJIa Ha BBIXOJE
YETBIPEXIIOJIIOCHUKA.

OnpenenumM 3HAYEHUS dy ¥ A3, TOJACTABHB B (8.6) 3HaueHus Ky, u K3, (8.5).

o —201g-L = 201g 2a?-JR-IMBr _ . V2a2  JR-1mBr _
“ Ky, a,U, VR -1uBr a, VR-1mBr U, /2

201

2 = 2
=20|9L—10|9Mz=20|g V2] _101g 1
a,vR-1mBr R-1mBr a,vR-1MBr 1mBrt
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B oroit dopmyne R — compoTuBieHHE HArpy3kH YeTBIPEXIOJIOCHHUKA, BTOPOM
4ileH — aOCOJIOTHBI ~ ypOBEHb MOIIHOCTH CHTHajJa Ha BBIXOAE, TO €CTh
P
_ 1r
P _1OIglMBT

co0o0ii 3aTyxaHue BTOPOH rapMOHUKH DX HYJIEBOM YPOBHE CUTHajIa Ha BBIXO/IE

J2a?

. Ecnu stot YPOBCHL paBC€H HYJIO, TO HepBLIﬁ YJICH ONpeaAcsicT

a,, =20lIg (8.7)
a0 a,vR-1MBT
Tor[[a Ao = oo ~ Prux (88)
AHaJOrM4HO OIPENEISEM a3,
3 3 2
a, = zo|gi - ZOIQM - 2o|gL_20| Uiz
K, aU; R-1MBt a,R-1MBT R-1MmBt
31ech
2a’
ay, =20lg —2— 8.9
30 g a,R-1mBr (8.9)
u
aSr = a3r0 - 2pm,1x (810)

Ecnu BBIXOZHOW ypOBEHb IOJydaeT mpupameHue Ap,  , TO H3MEHSETCS 3aTyXaHHe

' . ro_
TapMOHUK  d,. =dp 0 — (psmx + Apr)’ a3, =8 _2(pm>1x + ApBLIX)
[Ipupamenus 3aTyxaHuil rapMOHHUK
’
Aa, =a, —a, =—Ap —2Ap (8.11)

CoorHomrenust (8.11) BecbMa Mmone3HB! IS MPakTHKH. Tak, €M NMpH HU3KOM
YPOBHE CUI'Hajla Ha BBIXOJE YCHJINTENS U1 U3MEPEHHS YPOBHS TapPMOHHUKH YyBCTBU-
TEJIBHOCTh NPUOOpa OKa3aJach HEJOCTAaTOYHOM, TO MOXKHO yBEIMYUTh YPOBEHb Ha
Ap,,, 1 M3MEpPHUTh FAPMOHMKY IIpU OoJiee BBHICOKOM YPOBHE M 3aT€M IIPOU3BECTH
nepecyeT 1o gopmymam (8.11).

I[Tycts, HampuMep, U3MEPEHbI 3aTyXaHUS HENMUHeHHocTH mpu ypoBHe p, . =101b:

. o _
r BBIX ! Aa3r - a3r a3r - BBIX

BBIX

a, =80nb, a, =100ab. HeoOxonumo OIEHWTh JHMHEHHOCTH TNPH HOMHHAIGHOM
YPOBHE pr =—101b, TO ecThb

% & Ap,.. =—2071b ¥ 3aryxaHus TapMOHUK IPH

TaKOM CHIDKCHHHU YPOBHS YBEJIMYATCSI

- . a,. =80+ 20 =100 nb;

& a; =100+40=1401b .

OpHako ciegyeT UMETh B BHAY, U9TO COOT-

HomreHus (8.11) cnpaBemIMBBI TONBKO TIPH

Puc. 8.2 MaJIbIX HEIHHEHHOCTX, Korga B psaze (8.1)
MOXXHO  TpeHeOpedb  WiIeHaMH  BbIIIE

P
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Tperbero. IIpakTHueckn OHM NMPHUMEHHUMBI NpH KO3(GHUINCHTaX TapMOHUK MEHEe
5%, 4YTO WMeeT MecTO [0 TOYKM IIepernda aMIUIUTYyJHON XapaKTepPHUCTHKU
S =o(p,,. ), KOTOpas ONpeAe/sIeT MAKCUMAIIbHBIH YPOBEHb HCHCKa)XCHHOU MOIIHO-
CTU BBIXOAHOro curHana p. (puc.8.1,06). Eciu ypoBeHb curHamza HpeBbIIIAcT
Prax » TO 3aTYXaHHUsI TAPMOHMK PE3KO yMeHbIIalOTCs (pUC.8.2) U BBIBEACHHBIE COOT-
HouteHus (8.11) HenecTBUTENBHBI.

8.2. KoMOMHAHOHHBIE MPOIYKTHI HEJIMHEHHOCTH U UX OLEHKA

PaccmotpumM cirygaif, koraa Ha BXoJI 4-TIOJIOCHUKA C MaJIOH HEJTMHEHHOCTBHIO I10-
JIaH CUTHAJ B BU/IC CYMMBI CHHYCOHUAAIBHBIX (KOCHHYCOHMJAIBHBIX) COCTABIISIOLIIX

n
u, =>U,, cosm,t
k=1

Tak kak B pa3noxxeHud (8.1) 10IycCTUMO OrpaHHYeHHE TPeMs YIeHaMH, TO MEXaHU3M
00pa3oBaHKs HEIMHEWHBIX IIPOJYKTOB BCEX BUJIOB MOXKHO II0Ka3aTh, paccMaTpHUBast
TOJIBKO TPHU 4JIEHA IIOC/IEHENH CyMMBI, TO €CTh

u, =U,_, cosot+U,,cosm,t+U,_,cosm,t
INoxacTraBus 310 3HaueHue U, B (8.1) u npousBeas TPUTOHOMETPUUECKHE IPeoOpas3o-
BaHMs, OIPENEIUM CHEKTPAJIbHBIA COCTaB U AMIUIUTYABI IPOAYKTOB HEIMHEHHOCTH.
[ToMHMO COCTaBISIOIIMX CUTHAJA HA BBIXOAE 4-TIOJMIOCHHUKA OyIyT UX BTOPBIE U Tpe-
ThY TAapPMOHMKU 20 U 30, a TaKke KOMOWHALMOHHBIE NMPOAYKTHl BHIAA ®; T ®,,
20, tw, 1 0, T, To,.

PaznuuHble KOMOWHAIMOHHBIE MPOJYKTHl OTIUYAIOTCA HOPAOKOM HENUHEUHO20
npodykma — 3T0 CyMMa aOCONIFOTHBIX 3HauYeHUH Ko3(h(UIIMEHTOB Iepe]] YacTOTaMu B
aprymeHTe (QyHKIUH. B COOTBETCTBUM C ONpEIEICHHUEM MPOJIYKThl HEIMHEHHOCTU
BUga 20,0, t®, OyIlyT UMeTb BTOpPOH MOPANOK, a MPOXYKTHl BHJIA
30, 20, T ®,, ®; + ®, T ®; — TPETHH TOPSTOK.

AMIIUTY B! OTJENBHBIX IPOAYKTOB, BEIPAXKEHHBIE YEPE3 aMIIIUTY /bl COCTABIISIOIINX
CHTHaJIa Ha BbIXOJIe 4-TI0JIIOCHUKA, IPE/ICTABIICHBI B TpeThell rpade Tadiuis 8.1.
Eciu monoxuTs, 4To KaxJ10€e KojeOaHue Ha BBIXOJE UMEET OJMHAKOBYIO aMILIUTYLY,
TO MO>KHO BUJIETb, YTO aMILIUTYa IPOJYKTOB BTOPOIO HOpPsAKA BUAA ®, T, B ABa
pa3a OoJblue aMIIMTYIbl BTOPOH TapMOHMKH, a aMIUTUTYIbl MPOIYKTOB TPETHETO
nopsiaka BUIAa 20, T®, U ®, +®, £®; COOTBETCTBEHHO B TPH M IIECTh pa3
OobliIe aMILTUTY bl TPEThEl FapMOHUKH.

W3 Tabnuipl TakkKe BUAHO, YTO aMILIUTY/IbI BCEX HEJIMHEHHBIX IPOIYKTOB 3aBUCST OT
kod(dunnenToB g; psazga (8.1). 3ameruM, 4TO U 3aTyXaHUA FapMOHUK d,., U

4,0 TAKKE ONPENEIsIoTCs uepe3 kodddumenter a; (cM. hopmyist (8.7) u (8.9)).
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Tabimna 8.1

ITopsimox | Yacrora Awmmntyna npo- | MomHocTs npoaykra | KommngectBo
npoaykra | IIpoaykra | nykra Ha BBIXOJE Ha BBIXOJIC NPOAYKTOB
1 2 3 4 5

1-it f, U, P, n

2-it 2f, a,U2 24} P2 .10 0o n

2-i f1£fs aU,U, /a? 4P, P, -10 Mo n(n-1)

3-it 3f; aUe/4a? P2 .107%wr0 n

3-it 26,41 3aU, [4ad} 9P?P, -10 %o 2n(n-1)

3-it fiaftfs | 6aU,UU,/ 447 | 36P, P,P,-10°° [n(n—1)(n-2)2/3

[NockonbKy 3TH K03()(HUIMEHTHI HENb3s MIPAKTHYECKH W3MEPHUTH, a 3aTyXaHUsI TapMo-
HUK d,, U Qg JETKO MOAJAI0TCA U3MEPEHHSM, TO HOMbITAEMCS BBIPA3UTh MOIIHO-

CTH TapMOHUK U KOM6I/IHaHI/IOHHLIX NPOAYKTOB 4€pE3 a, , UIH dgy .

a, 2

U3 (8.7) crenyer —= =—~——10 %0  Torga ammiuTysa mpoayKkra BTOPOTO IO-

a’ R
V2

1
psiaKa BUIa @, + w, Oyznet paBHa U, = ﬁ .107%:0582r0 Uy,

a IelicTBYIOLIasi MOLUTHOCTh 3TOr0 NPOAYKTa

UZ2 2U 12U22 -2 -0,1ay.9 U12 22 -0,1ay,¢ -0,1a5¢

2= SR T RZ.2 -10 —4-2R~2R10 =4P P, -10 ,

rae P, u P,— geicTByIONIME MOIIHOCTH COCTABIISIIOIIMX CUTHajla Ha BbIXOAE 4-10-

mrocHUKa. TakuM xe o6pa3oM, UCHoNb3y4 (8.9), momydeHs! BRIpaXXEHUS ST MOIIHO-
CTel Ipyrux KOMOMHALMOHHBIX ITPOIYKTOB, IIpHBE/ICHHbIE B 4-if rpade Tabnuipl 8.1.

B msaToii rpade TabiMIbl MOKAa3aHO KOJIMYECTBO MPOIYKTOB KAXKIOrO BHIA IS
CiydJasi, KOTJ]a CUTHAJ Ha BXOJIE€ YETHIPEXTIOIIOCHUKA COACPKUT N CHHYCOUIATbHBIX
COCTABJIAIONINX. DTU JAHHBIC TOBOPSAT O TOM, YTO YHCIO KOMOHWHAIMOHHBIX MPOAYK-
TOB 3HAYUTETHLHO MPEBOCXOIUT YHCIIO TAPMOHHUK.

Ecnu curnan uMeeT CIUIOIIHOM CIEeKTp, OrpaHUYEHHBIA HUKHEN U BEpXHEH yacTo-
TOM, TO, KaK BUJIHO Ha puC. 8.3, I/ie B KaUeCTBE OCHOBHOI'O CUTHAJIa IPUBENIEH CIEKTP
MEepBUYHON Tpymmsl B quamazoHe 9actoT 60...108 k[, KoMOWHAIIMOHHBIE YaCTOTHI
3aHUMAIOT 3HAYUTEIHHO OoJiee IUPOKUE TOJIOCH], YeM ITOJIOCHI YaCTOT, 3aHHMAaeMbIe
rapMOHHMKAMH  COOTBETCTBYytomnero mopsiaka (f;— mobble wacToThl B mojoce
60...108 kI'm).

Takum 00pa3oM, BBIIIE M3JO0KEHHOE B ATOM maparpade Mo3BOJSIET CAeNaTh BbI-
BOJI, YTO C DHEPTETUYECKOM TOYKHU 3PEHHS M C TOYKU 3PEHHUS KOJUYECTBAa HEIMHE -
HBIX TPOJYKTOB KOMOHMHAIIMOHHBIE TIPOAYKTHI SBJISIOTCS 00Jiee OMAaCHBIMH, YeM Trap-
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f
MOHHKH, U HMCHHO HX HAIO

YYUTBIBATh IIPH OLICHKE JINHEH- 60 108 2f k'
HOCTH OTIEJBHOTO YETHIPEXIO- 1

JIOCHYKA WM KaHANa Mepefavu 120 f4f, 216 k[
B LIEIOM, a OLEHKY Takux He- [__] 1

JUHEUHBIX IOMEX AO0CTaTOYHO 0 48 120 216 3 kI
IIPOCTO OCYLIECTBUTH IO BEIU- [ ]

"HHE JIETKO M3MEPAEMBIM 3aTy- fHy— 180 fHf, 4, 324 kT
XaHUSAM HEIMHEWHOCTU rapMo- | ] | ]

HHK dp. W dgo IIPH HYJICBOM 13 156 180 324 xI'y
YPOBHE BBIXOJHOI'O CUTHAIA. Puc. 8.3

8.3. CymmMupoBaHue HeJHHEHHBIX MPOIYKTOB B JIMHEITHOM TpaKTe

JIuHeHbIH TpakT BKIIOYAET OOJIBIIOE YMCIIO YCHIIMTENEH, COCTUHEHHBIX y4acT-
KaM¥ JUHUH. B Kak1oM ycnnuTene BO3HHKAIOT HEOOIBIINE MO aMIUINTY/Ie HEINHEH-
HbIe POAYKTHl. OHAKO B PE3yNbTaTe HAKOIUICHUS 3THX MPOLYKTOB B KOHIIE TPaKTa
MOXET OKa3aThCsl 3aMETHAs 110 BEJINYMHE TIOMEXa HETMHEIHOTO PONCXOXKICHHUS.

J1s OLEHKM 3aKOHOB CYMMHPOBAHHUSI HEIMHEHHBIX IIPOXYKTOB PAaCCMOTPHUM
TPaKT, COCTOSIINN U3 IBYX OIWHAKOBBIX YCHIIHTEJNICH, COCMHEHHBIX Y9aCTKOM IpO-
BOJHOM JIMHWH, 3aTyXaHHE KOTOPOTO ITOJHOCTHIO KOMIIEHCHPYETCS] YCHICHHEM YCH-
autens S, To ectb S =a (puc. 8.4).

Beenem nomymenue, uto (a3oBast XapaKTEpUCTHKA yJacTKa JIMHAH HICabHa, TO €CTh
muHeitHa b =D, + P, roe b, —3nraueHue dasoBoro casura npu o = 0 (HaganbHas (asa),
[3 — yrnoBoit koa(durmeHT, OnpeeISIFOIIHIT HAKIOH (ha30BOi XapaKTEePUCTHKH.

ITycts k Bxoxy nepsoro ycunutens JIYC 1 nonBeneHo HalpspDKEHUE CUTHAa
u, =U,cosw,t+U,cosm,t+U, CoSm ;t, cocTosmero u3 Tpex COCTaBIIAIONIHX.

Ha Beixozge JIYC 1 OynyT Bce COCTaBISIONINE CUTHAJA C YaCTOTaAMH 0, 0,00,

a TaKke HEMMHEWHBIE MIPOIYKTHI, CPEIH KOTOPBIX U MPOIYKTHI BUAA
cos(m, + m,)t, Cos(2w, + w,)t, Cos(®w, +®, T w,)t -

IIpoiins yyacTok auHUM U BTOpod ycuiurens JIYC 2, curHansl U HEIUHEHHbIE
NPOAYKTHl TOydaT (ha3oBbIM CABHT, OOYCIIOBICHHBIH (a30BOH XapaKTEPUCTUKOU
muaud. C ygetom 3toro Ha Beixoze JIYC 2 OyayT cocTaBisiOIINE CHTHAJIA B BHAE
cos(m,t+b, +Pow, ), cos(m,t+b, +Pw,), cos(w;t +b, +Pwm,), a Takke HenuHeHHbIE

POYKTHI
cos[(w; T, )t+by +B(w; To,)]; (8.12) s S=a
cos[(m; + @, T@3)t+by +B(®; +®, Tm3)]. JIYC 1 JIyC 2

Puc. 8.4
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Benencreue manoit menmaeriHOCTH JIYC 2 Ha €ro BBIXOJIE TIOSBATCS HOBBIE TIPOTYK-
TBI HEJIMHEHHOCTH C TAKUMH K€ YaCTOTaMH, CPEIH KOTOPHIX OYIyT W MPOIAYKTHI BHIA:

cos[(w; o, )t+ @ £by FB(o; T,)];
cos[(2m, T, )t +(2by £by) +B (2w, t®,)];
cos[(ow, + ®, )t + (b, +b, £by) + P, + ®, £ ®,)].
CpaBHuBast monapHo mpoayktsl (8.13) u (8.12), BUAHO, 4TO NPOIYKTHI C YACTOTOM
(20, —©,) 1 (0, +®, —®,;) UMEIOT OAUHAKOBEIC (PA30BBIC CABUTH, a BCC OCTAIb-

(8.13)

HbIe NPOIYKTHI, B TOM 4ucle BHAa (®, *®,) HE COBMamaroT 1o Qase (HayaiabHBIE
(ha3el OTIIMYAIOTCS HA BENHYHHY D ).

HenuueitHple TPOoyKTHI, cOBIafaromue o (dase, NOMydHIN Ha3BaHHUE NPOOYKIMO8
nepgoeo poda (anredpandeckas cymMma Ko PHUIMEHTOB IPH YacTOTaX paBHA CIUHUIIC).
OHU CyMMHPYIOTCS 10 HATIPSKEHUIO, TO €cTh apudmeTraecku Uy, =U 1 +Uy o +..

OOBIYHO AMIUIUTYABl HANPSDKCHUHM OJMHAKOBBIX INPOJIYKTOB HEIMHEHHOCTH Ha
BBIXOJIE BCEX YCUIIMUTENIEH JaHHOI cUCTEMBI epeiauy IPAKTUIECKU PaBHBI U, a P N
yeumurensx U, =nU ..

JeiicTByromas MOIHOCTb IPOIYKTOB IIEPBOrO poja
u:z nulz
= mo == =n"P,, (8.14)
2R 2R
rae Py, — AeHCTBYIOIIAs MOLIHOCTD MPOAYKTOB HEIUHEHHOCTH 1-TO pona, co3nasac-
Masi OTHUM YCUJIMTEIIEM.

HenuHeitHble NMpoayKThl, HecOBHaawuue 1o ¢ase, Ha3bIBAIOTCS NPOOYKMAMU
emopoeo pooa (anredpanueckas cymMMa KO3(QQUIIMEHTOB MIPH YacTOTaX OTIMYHA OT
eauHuIpl). g Takux MpOoAYyKTOB aMIUIUTYAa CyMMapHOTO KOMOMHAIIMOHHOTO IPO-
JQyKTa MOXKET IPHHUMATh B 3aBHCHMOCTH OT BEJIMIMHEI D, moboe 3HaYeHne OT HyIIs
1o yasoeHHo. Ha npaktuke HadanbHble Gassl b, OTAENBHBIX yCHINTENEH C IpHIIe-
TaloUIMMHU K HUM Y9acTKaMH JIMHUI MMeEroT Oosbioi pazopoc. IToaToMy mpomyKTsl
BTOPOTO poja MO aMIUIUTYAaM HAIpsKEHHs CKIaJbIBAIOTCS MO CPEJHEKBAJpaTHye-

ckomy 3akoHy. Tak, nmpu AByX ycuiutensx B tpakre U, = UlzyC +U 22yc =U,, J2,a

npu N yeunurensx U, = Jn-u ye- CyMMapHas AeliCTBYIOIIAsi MOIIHOCT

Uy,
PZp = nﬁ = nPyC, (815)

TO €CTh MMPOAYKTHI 2-TO PO/ia CYMMHPYIOTCS IO MOIITHOCTH.

W3 mpaBui cyMMUpPOBaHHS MPOAYKTOB HEMTMHEHHOCTH BBIXOJAWT, YTO MPOIYKTHI
1-ro poxa B TpakTax nepeadu HamOoJee OMacHbI, TaK KaK CyMMapHas MOIIHOCTh UX
MPOTIOPIMOHATRHA KBAJAPATy YHCIIA YCHINTENEH B TPAKTE.
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8.4. BusiITHBIE nepexoaAHbI€ MOMEXH HeJIMHEeHHOoT o MPOMCXOKICHHUA U UX pacyeT

HenvHeHOCT TPYNIOBBIX TPAKTOB AHATOTOBBIX CHCTEM IIEpEJavyl MOKET IIPUBECTH
K TOSIBJICHHIO BHSTHBIX TEPEXOIHBIX MOMEX MeXIy KaHalamu. OOpa3oBaHHE TaKUX I10-
MeX BO3MOXKHO TOT/Ia, KOT/la 10 TPaKTy MepeatoTcsi FapMOHIYECKHe KojleOaHus C 4acTo-
TaMH, KpatHbIMU 4 KI'II. DT0 MOryT OBITH JIMHEHHBIE KOHTPOJBHBIE YaCTOTHI, OCTaTKH
HECYIIMX 4acToT U T.I. Takue koneOaHus U 0Opa3oBaHHE BHATHBIX MEPEXOAHBIX MOMEX
JIOJDKHBI YCTaHABJIMBATHCSI B KOHKPETHOM IPYIIIIOBOM CIEKTPE YacTOT.

B kauectBe mpuMepa paccCMOTPHM JIMHEHHBIH cnekTp 12-KaHajlbHOH cHUCTEMBI Iepe-
maun [1-302 (puc. 8.5). B 3TOM criekTpe Hapsiay ¢ KaHATGHBIMUA CUTHAIAMH TIePENar0TCs
KOHTPOJBHBIE YaCTOTHI, B 4acTHOCTH YactoTa 16 k[ . O6pasyrommecs B IMHEHHOM Tpak-
Te KOMOHMHAIMOHHBIE MPOAYKTHI BTOporo mopsaka Buma f+f,, toe fi=f=
=(12,3...15,4) x['u — nonoca 1-ro kanana, f, = f, = 16 k"1 — KOHTpOJIBHAS YaCTOTA.
Torma f+f,=(12,3...15,4)+16 = 28,3...31,4 k'l — BHATHasT I[TOMEXa, IIOIAJAIOIIAs
B IIOJIOCY IISITOTO KaHajia. AHAJIOTHMYHO 2-0i KaHan OyneT BIUSATH Ha 6-0i, 3-i Ha
7-oii, ¥ T.1., K-bIii KaHan — Ha K+4-ii.

BHsITHBIE TTOMEXM HEIMHEHHOTro MPOMCXOXKICHHS BO3MOXHBI TakXke, KOrJa IO
TPaKTy KpOME KaHaJbHBIX CHTHAJIOB IEPEAalOTCs CUTHAJIbl TOHAIBHOTO BBI30BA Yac-
toToif 2,1 kxI'l1 oHOBpEMEHHO MO ABYM pa3HbIM KaHanaM TY. XOTS MX 4acTOTHI HE
kpartHbl 4 kI'11 (HanpuMep, B IepBOM-4eTBepTOM KaHanax 14,1; 18,1; 22,1; 26,1 kI'n),
HO Pa3HOCTH JII000H Mapbl COCTABUT 4acToTy KpaTHylo 4 k['m. B aTom ciydae B Tpak-
TE MOJTy4YaeTcs MPOAYKT TpeThero nopsaka suna fi+f,—fs, roe f, = f, — cexp curnana
k-ro kanamna, Hampumep, nepsoro (12,3...15,4 xI'n), f, = f,,, u f3 = f,,, — gacToTHI CHT-
HaJlOB BBI30Ba MO JIIOOBIM JBYM KaHajlaM, HampuUMep, II0 BTOPOMY KaHaIy
f; = 18,1 kI'u u o TpeTbemy uik yetBepTomy Kauany (f, = 22,1 unm 26,1 k['n). Torga
koMmOuHanmonubienpoaykrer  f+f,—f=(12,3...15,4)+(22,1-18,1)=20,3...23,4 k' —
BHATHAs IepexojHasi oMexa M3 MepBOro Bo BTOpo# kaHai, a (12,3...15,4)+(26,1-
18,1)=20,3...23,4 — BHATHas TOMEXa U3 TIEPBOTO B TPETUH KaHAI.

WTtak, B JTaHHOM KOHKPETHOM T'PYIIIIOBOM TPAKTe BHATHBIC IOMEXH ONPEICISFOTCS
NPOJYKTAMU HEJIMHEHHOCTH 2-TO U 3-TO MOPSIKOB, MOIIHOCTh KOTOPBIX OIPEACINM

01
no tabiuue 8.1. Ha Bbixoxe omunounoro ycuwmurens B,  =4P.P -10 0y

2 -0,1a,
Pygye=36-P; - Py, -10777° tne P, Py, 1 Py, — MOIIHOCTH KaHANBHOTO CHIHANA,

KOHTPOJIbHON YaCTOTHI ¥ BRI3BIBHOTO CUTHAJIA, IPUBEIEHHBIEC K BHIXOY YCHIUTEIIS.
YauTeiBass, 4T0 HEIMHEH-

Hasi momexa P,, oOpasyercs Ku-16 18,1 22,1

KOMOMHAIIMOHHBIM ~ TTPOJIYK-

TOM BTOpOTO pojaa, a P, —

MPOJYKTOM MEPBOrO poja, Ha +

BBIXOJIC JIMHUH C N YCUIIUTE- 1216 20 24 28 32 36 40 44

JSIMHA  TIOJIYYMM  MOII[HOCTH Puc. 8.5

9THX MPOTYKTOB

il A

60 f,xIn
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P, =4-n-P..P_ 10"
P, =36-n.P,.P2 .10 %o,

BBI3

3allMIIEHHOCTh KaHajda OT BHATHOM IEPEXOJHON MOMEXU HETMHEHHOTO MPOHCXOXK-
nennst a, =101g@, / P, . Torja 3aUMIEHHOCTb OT MPOAYKTOB 2-T0 MOpsIKa

0.1azr9
a,=10lg Fe =10lg 12—P =a,,— P —101lg(4n)
H2 Ka
1 OT IPOAYKTOB 3-ro TIopsiaAKa
P 100,la3r0
as = lo Ig PC = lo Ig W = a3r0 - 2pBI:I3 - 20 Ig(6n)

[To momy4eHHBIM COOTHOMICHUSIM ONpPENEINM TPEOOBaHMS K JIMHEHHOCTH YCHIIH-
Teselt A o0ecTedeHns: HOPMBI Ha 3alllUIIEHHOCTh O, KaHajioB TU OT BHATHBIX Iepe-
XOIHBIX BIUAHUHN (cM. I 18). JInHeWHOCTh ycunuTenel XapaKTepu3yeTcs BeIHdu-
HOH 3aTyXaHUs HETMHEHHOCTH d, U 4y, . 1peOOBaHNS K NX BEIMIHHE UMEIOT BHUI:

a, za, +pg, +101g(4n);

a_ >a, +2p,, +20lg(6n). (8.16)

3r0
3aMCTI/IM, qTO AJIA o0neryeHus Tpe60BaHPII>i K ayoHdy, 00BIYHO BLI6I/IpaIOT OTHOCH-

TCJIIBHO MAJIbIC ypOBHI/I KOHTpOJ’II:HI)IX U BBI3BIBHBIX YaCTOT: B COBpeMeHHLIX cCucreMax
nepeualm OHH 6epcha HUKXC HOMHUHAJIBHOI'O OTHOCHUTCIIBHOI'O ypOBH)I KaHAaJIbHBIX
CHUT'HAJIOB COOTBETCTBEHHO Ha 17 u 6 1b.

8.5. lllymMbI HeJTUHEIHOT0 MPOUCXOAKIEHHUS U UX pacyeT

MHorokaHaneHBIA cUTHall B cucreMax mepemaun ¢ UPK mpencraBisier coOoii
CyMMY OOJIBIIIOTO YHCIIa COCTABIISIOIINX, KOTOPBIE, IPOXOAS Yepe3 ycTpoiicTBa rpyn-
MOBOTO TPaKTa ¢ MAJIOW HEJIMHEHHOCTBIO, CO3Jal0T MHOXKECTBO KOMOWHAIMOHHBIX
KoJie0aHMH, KOTOpBIC IOIANAI0T B IIOJIOCH! KaHAIOB NEpefadyd ¥ BOCHPUHUMAIOTCS
B BUJIE IIIyMa.

M3BeCTHO HECKOJBKO METOAOB ONMCAHUS HEMHEHHBIX IIYMOB B MHOTOKaHAIBHBIX
CHCTEMax mepeiadu. 31ech Mbl pACCMOTPHM METO/I, KOTOPbIi T03BOJISIET YSICHUTH (hU-
3MYECKYIO CYIIHOCTh 00pa30BaHusl M y4yeTa IIyMOB HEJIMHEIHOTO IIPOUCX0XKICHHSL.

[Ipu aHanmm3e MpuUMeM CIEYIOIHNe JOMYIICHHUS:

1. DHepruss MHOTOKAaHAJIBHOTO CHTHAJIA PABHOMEPHO paclipeleieHa Mo CIEKTPY,
Y COCTaBIISIIOIINE CHI'HAJIa UMEIOT CilydaiiHble ()a3bl, TO €CTh CHI'HAJI HMEET PaBHO-
MEpHBI HEPTeTHYECKUI CIIEKTP, OTrPaHUYCHHBIH pabovell MoI0Ccoi CHCTEMBI Iepe-
naun ot fnmo . (puc. 8.6). Ilpu B3auMOACHCTBHM CIUIOLIHBIX CIIEKTPOB B TPYIIIO-

BOM YCTPOWCTBE (HampuMep, B YCHIIUTENIE) C MalOi HEIMHEHHOCTHIO IOIYJaroTCs
CIUTONIHBIE CIIEKTPHl KOMOMHAIIMOHHBIX KOJIeOaHUH, KOTOpbIE, monaaas B KaHans! T,
BOCIIPUHHUMAIOTCA KaK HIyM.
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2. Tak Kak KOMOWHAILIMOHHBIX NPOAYKTOB HEIMHEHHOCTH 3HAYMTEJIBHO OOJIBIIE
TapMOHHMK, TO OyJeM CYHMTaTh, YTO aMIUIUTYAbl BTOPBIX F'APMOHHK PABHBI aMILIUTY-
JaM KOMOWMHAIMOHHBIX NPOAYKTOB BTOPOTO MOpSAKa BHAA ; T M, , a aMIUIUTY.IBI
TPeThbUX FapMOHUK M KOMOMHAIIMOHHBIX IPOAYKTOB BUAa 20, £, — aMILUIUTYyAaM
KOMOUHAIIMOHHBIX NPOLYKTOB TPEThEro HOpsAAKAa BHAA ©; +®, £ ®,;, TO €CTb BCE
MPOJIYKTHl HETMHEIHOCTH BTOPOTO U TPETHETO MOPsIKA Oy/IeM ONpeNeNsiTh aMILIUTY-
JaMi KOMOWHAIIMOHHBIX 9aCTOT COOTBETCTBEHHO BHIA ®; T®, H®; +®, —®;. ITO

NpUBENET K HEKOTOPOMY 3aBBIIIEHHIO MOIIHOCTH IIyMa, HO OIIMOKA HEBENHKa, TaKk
KaK JPYTHX NIPOAYKTOB 3HAYUTEIFHO MeHbIIe (cM. rpady 5 Tadum. 8.1).
3. 3aTyxXaHusl HEIMHEHHOCTH a,, M a4 HE 3aBUCAT OT 4yacToThl. IIpumeHH-

TEJNBHO K YCWJIMTEINISIM TO 03HAYaeT, YTO WX IIyOMHa OOpaTHOH CBSI3M MOCTOSTHHA BO
BceM pabodeM Iuamma3oHe 4acToT.

OneHrM MOIIHOCTh HETMHEHHBIX myMoB B monoce AF kamama TY, nexamryro
B TIpesenax pabodell MooCH JHHEHHOTO TPaKTa CHCTEMBI Iepeladn, TO eCTh TPYII-
HoBOM curHain orpanudet yacroramu f u f, (puc. 8.6).

Brauaie OIpeaACIMM MOIIMHOCTL LIYMOB HeHHHeﬁHOCTH, rnoJjaras, 4TO 3TH HIYMBbI
CO3aar0TCA TOJIBKO KOM6I/IHaLlI/IOHHBIMI/I MMpOAYKTAaMH BTOPOTO IMOpAAKa BUAa fl + f2 .

Pacuer GyaeM HPOM3BOAUTE B CIEAYIOLIEM MOPSAKE: BBIYMCIMM MOLIHOCTD SIMHHUY-
Horo nmpoaykra Bunma f, + f,, nomagaromryro Ha yactoty f, M3 OKPECTHOCTH MOJOCH!
kaHana AF ; ompemeniM MOLIHOCTB BceX IpoaykroB Buma f, + f,, monmamarommx Ha
gactory f,; Hafimem oOIIyl0 MOIIHOCTh HENMHEHHBIX NpoxykToB Buma f,+f, B
KaHaje c rmojocoit AF .
Hockomeky f, + f, = f,, To Bepasum f, u f, wepes Tekymyr vacrory f: f, =f
u f, =f —f.O003HauMM MOILHOCTH CUTHAIIA HA BBIXOJIE YCHIIUTENIS HA COOTBET-
cByronux yacrorax yepe3 P(f)u P(f, — f). MomHOCTs €AMHUYHOTO NPOAYKTA BH-
na f, + f,, momagaromero Ha yacrory f, , B coorBercTBuu ¢ Tabuuiei 8.1
P,(f,)=4P(f)P(f, —f)-10 %20 (8.17)
OOmiasi MOLIHOCTh BCEX MPOAYKTOB 3TOTO BHAA, MOMANAOMIMX HA 4acToty f,,

OTIpEEINTCS MHTETpUpOoBaHueM BbipakeHHs (8.17). [y HaxoKeHHs peesioB HH-
TErPUPOBAHUS YUTEM, YTO COOTBETCTBYIOIME CHTHAJBI MOTYT HAaXOJIUTHCS TOJIBKO B
npezsenax padbouei moxockl YacToT, TO €CTh

f<f<f mnf <f —f<f.

IMocnentee HepaBeHCTBO MpeobpasyeM OTHOCHTENBHO TEKY-

. AF
weit gacrotsl. lomyunm f, —f < f <f, —f . Taknm oGpa- | T |
30M, TIOJIyYHM JjBa HEPABEHCTBA OTHOCHTENBHO f : f, fi f,

f,<f<fmf —f <f<f —f. Puc. 8.6
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OnnospemenHo f, < f, < f_ . Torma oOmuM HepaBEeHCTBOM IUIs TEKyLIeH YacTOTH,
OTIPEIETISAIONINM MPEeIIbl HHTETPUPOBAHUS OYAET

f,<f<f, —f, (8.18)
OOG111ast MOIITHOCTD BCEX CYMMAapHBIX MIPOJAYKTOB BTOPOTO TOPSIIKA, OTaal0IINX Ha
gactoty f,, ompenenutes mo popmyne

1 fi—fa
P(fk):E _[P1(fk)df
i,

MHoxuTeNb 1/2 MOSBUIICS IOTOMY, YTO IPH HHTETPUPOBAHUU KAXIbIH cyMMap-
HBI POAYKT yYUTHIBaeTCs ABaxasl: u kak f, + f,, u xax f, + f,. TloncraBum

3Hauenue P, (f,), momyuum
fi—fy
P(f,)=2-10"%"%0 jP(f)P(fk — f)df (8.19)
fH

B cnydae paboTsl ycunutens 6e3 npeasickaxeHus (Iepekoca) ypoBHEH, TO €CTh
Koria OTHOCHUTCJIbHBIE YPOBHH BCCX KaHAJOB Ha BbBIXOAC YCUIIUTCIA OAWHAKOBLI,
MOMIHOCTBH I'PYNIIOBOI'0 CUrHaja, Npuxoladmasacsa Ha €AUHUIY Y4aCTOTbhI, MOKET 6I)ITI)
ompeneneHa mo Gopmyie
R

)
fe - fH
rue P, — cpeaHsist MOIHOCTh IPYIIIOBOIO CUTHANA Ha BBIXOJE YCHIIHNTENS (IOHATHE
0 CpeIHei MOIHOCTH U ee ONpeleTIeHHH PACCMOTPEHO B cileqyroLeM maparpade).

Ioxcrasus (8.20) B (8.19) u wHTETpHUPYS, TOITYIUM
p? f, —2f
-0.1i
P(f,)=4-10"10 ¢ Kk~ a

fo—f. 2(f, - f.)
U3 3TOro COOTHOIIEHHUS ClIeIyeT, YTO OOLIas MOLIHOCTH BCEX NMPOIYKTOB BHIA
f, + f,, nomamaronmx Ha yacrory f,, JMHEHHO 3aBHCHT OT 3TOi yactoThl. O003HA-

P(f)=P(f - f)= (8.20)

(8.21)

yuM B popmye (8.21)
f,—2f,
2(f, - f,)

rae v, (f,) — dyHkms pacnpeneneHus CyMMapHBIX HEITHHEHHBIX MPOIYKTOB BTO-

Ya(fi) = (8.22)

poro nopsiaka. B cpaBHnTensHO y3koi nonoce kanana TH (AF = 3100 I'r) MomHOCTS
HEJIMHEHHBIX TOMEX MOKHO CUHTATh PABHOMEPHO paclpeieieHHoi 1o crekrpy. To-
rza o0uias MOIIHOCTh HEJMHEHHOro IIyMa 32 CYeT CyMMapHBIX MPOJYKTOB BTOPOTO
nopsiaka B mostoce kaHaina AF, pacrmosoxKeHHO# B OKpecTHOCTsIX 4acToTel f, , ompe-

Jenurcs 1o Gpopmyiie
P.(f)=4 107040 P<:2 % Yau (i) (8.23)

B
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AHAJIOTHYHO pelas 3a1a4y Uil Pa3HOCTHBIX MPOIYKTOB HEJMHEHHOCTH BTOPOTO
nopsizka Buga f, — f,, MBI IpuaeM K TakOMy e BBIpaXSHHUIO JUIsl MOIIHOCTH (8.23),

HO (DYHKIHMS pacripeieJIeHUs] pa3HOCTHBIX NMPOJIYKTOB OyJIeT APYyro

f —f —f
f __B k H ,
Yoo () —fs iy
O6H1&$I MOIIHOCTH myMa 3a CUCT BCEX HCHHHeﬁHLIX l'[pOZ[yKTOB BTOpOl"O nopﬂzuca
AF
P,, =4-10 %0 p? 7 (f.), (8.24)

rae v, (f,) = Yo (f)+y,(f) .

B cucremax mepesaun 6e3 NMpeibICKaXKeHUs ypOBHEH Iepenadun (yHKLMH pac-
npesielieHnss  JUIs  yAOOCTBA  PAacuyeTOB  BBIPAKAIOTCS — Yepe3  KOOPAMHATY
o=@, —f, 1€, —f, Tpn usmenennn wactorsi f, B mpenenax or f, mo f,

mensiercs ot 0 1o 1. Oyukiws pacnpenescHus Y(0) 3aBUCHT TaKXKe OT 3HAUCHHUS OT-
HOCUTEJBHOM MHUPUHBI TpymmoBoro curhana B= f, /f . [papuku Gpysxumii y,(c)
npuBencHH Ha puc. 8.7, a. ®opmyma (8.24) oOmel MOIIHOCTH ITyMa 3a CUST HEJH-
HEWHBIX IPOJYKTOB BTOPOTO MOPSIIKA PUMET BU
AF 0.4
P, =47— 10 0azro p2y, (o) (8.25)

B - H
Hopwmbl Ha mympl B KaHasaX OOBIMHO 33Jal0TCs B CIUHMIAX NCOPOMETPUIESCKON
(B3BeIIEHHON) MOITHOCTH, IPUBEIEHHON K TOYKE HYJIEBOTO OTHOCUTEIHHOTO YPOBHS

(TOHY), a cpemHsisi MOIIHOCTH TPYIIIOBOTO CHUTHAJIA BBIPAXKACTCSA YEPe3 CPEIHIOI0

MorHocTs ero B TOHY. Jist mepecuera uenons3yrotest popmynst P, = P, -10%°

1 o
u P, =P, -10% | rje p, — OTHOCHTE/IbHbII yPOBEHb HA BHIXOE YCHITHTEI.

C y4eToM 3TuX TepecueToB obias ncohoMeTpruueckas MOIHOCTD IIyMa 3a CUeT
HEJTMHEWHBIX MPOAYKTOB BTOPOTO MOPS/IKA B MOJIOCE OJHOTO KaHaja mupuHoil AF B
TOHY npu HAIMYUK B TPAKTE TOJIBKO OJJHOTO YCUITUTEIS OMPEASTUTCS 10 hopmMyIie

P, = 4k? %10 20100 p2 .y, (G), MBTHO, (8.26)
B H
rae k — ncodpomerpuueckuii kospduipent (uis kanaioB TU ¢ paBHOMEpHBIM pac-
npeneneHuem myma K = 0,75).

AHaNOrMYHBIM MYTEM MOJYYalTCsS (DOPMYIIBI Ul pacuyeTa MOIIHOCTH HEIHHEH-
HOTO IIIyMa B ToJioce kaHaya AF 3a cueT KOMOMHAIIMOHHBIX MPOIYKTOB TPETHETO MO-
psiaka nepsoro pona Bupa f, + f, — f, wBroporo pogaBuma f; + f, + f;:

P, = 24k? %10"“%0 -10%27 P2y, (o) , MBTO (8.27)

B H
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_AF 100450 .10%2m p3 3, (), MBnO (8.28)

Pz = 28K* ——
B H
30ech Ya U Y3 — QYHKINH pactpeleleHHs HeIMHSHHBIX POIYKTOB TPEThEro Hopsi-
Ka IepBOro ¥ BTOPOTO Pojia COOTBETCTBEHHO (puc. 8.7, 6)

Jlnst pacdera MOIIHOCTH HEJIMHEHHOTO IIyMa B CHCTEMax Iepefadu ¢ MpeablcKa-
JKEHUEM (IIEPEeKOCOM) ypOBHEW Ha BBIXOJC YCHIIUTENS MOXKHO ITOJIb30BaThCS IIOJTY-
yeHHBIMH (opmynamu (8.26), (8.27) u (8.28), ogHako GyHKIMU pacrpeneseHus He-
JMHEeHHBIX TIPOAYKTOB Yy(G) OyOyT 3aBHCETh OT BEIMYMHBI IPEABICKKCHUS

Ap=p,, —Pou> TAE p,, U p,. — OTHOCUTEIbHBIC YPOBHH II€peladd Ha BEpXHEH H

HIDKHEH yacToTe pabodero auanasoHa.
CootBeTcTByIOmMMKe (PYHKIMH pacmpeneneHns onpenenstorcs Gopmymamu (8.29). B
9TuX (opMmynax Yo (6), Yo, (0) — dyHKIMM pacmpesneneHus: MPOAYKTOB HEIMHEHHO-

ctu Broporo nopsaka supa f; + f,, f; — f, cooTBeTcTBEeHHO, Ap BHIpaXKE€HO B Here-

pax.

3aMeTuM: IIyMbI, CO3/laBacMble HEIMHEHHBIMU MPOJYKTAMU TPETHErO MOPSIKA
BTOPOTO POJia, HEBEJIHMKH 10 CPABHEHHIO C HEIMHEHHBIMH IIyMaMH 3a CYET MPOIYK-
TOB BTOPOT'O MOPSIIKA U TPETHETO MOPsIKa MepBOro poaa. [loatomy npu mpakTude-
CKHX pacyeTax yYUTHIBAIOT JIUIIIb IIYMBI, ompeaessieMbie hopmynamu (8.26) u (8.27).

6) s

0,6 —
e AN
/ ya1(0) \
Y o5+ A N
/ \
10 — 0,4 -
B=50 | B=20 \\
08 0,3

B=10

0,6

\<\ ya2(0)

04

/l
(L

\
N

02 AN
AN
N

0.2 \ 0,1 \ p=5
| 2,5 \\ 4 i
p=2, N -l o
0 02 04 0,6 08 1,0 0 0,2 0,4 0,6 08 1,0
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B+1
1 Ap 7Ap|3_1 1
o)=——"—¢ c——— | mpu 2f <f, <f;
y21() ZShAp B_l p H k H

e bl 2ap B= foof <f —f
=———sh|2Ap| ——— <f, . <f —f;
y22 (0) ZSh Ap p(B_l Gj npu H k B H
3 Ape? a1 g~ 44po
= —1+ +e -0 |- f <f. <f.:; (829
Yar0) =15 in | - € a0 | P fesfesfi (6829
p-3 p-3
2Ap( —4Ap(=——-o0)
Yz (0) = 3 ie ] L
16 sh? Ap p-1 4Ap

mpu f, < f, <f, -2f,

2
1Ap “28peT 2
e — 3f, < f, <f,.
8 sh?Ap (G B—lj TPH 2t = e

HpI/I N yCUIIMTEIIAX B JIHHCHHOM TPpaKTC MOIIIHOCTH O6HICFO myma HEJIMHEHHOTO
MPOUCXOKACHUA ONPCACTIACTCA B COOTBECTCTBUU C 3dKOHOM CYMMMUPOBAHHUA TTPOAYK-
TOB IIEPBOT'O U BTOPOI'O poaa

Ya2(0) =

P, =nP, +Nn°P,,, MBTn0 (8.30)

BennuuHbI MOIIHOCTEH NTIYMOB Ha BBIXOJIC KaHAJIOB HOPMHPYIOTCS (OOBIYHO st
TOYKH HYJIEBOI'O OTHOCUTEIILHOTO YPOBHSI).

Pacyeramu o ¢opmyse (8.30) moap3yroTCs it MPOBEPKH COOTBETCTBHUSI HOPMaM
MIPH IPOESKTUPOBAHUH KOHKPETHONW MHOTOKAaHAJIBLHON CHCTEMBI TIepe/Iayu.

OtnensHBIMU (hopMynamu (8.26) u (8.27) MONB3yIOTCS IS HAX0XKIeHHS TpeOoBa-
HUH, K 3aTyXaHUIO HEJIMHEHHOCTH JUHENHBIX ycunuTened. B aToM cinyyae 3agatorcs
HOPMO MOIIHOCTH P50 U P50, @ ONPENEISIIOTCA TPEOOBAHUA K dy g U dgy .

Takum oOpa3om, moiydaeM BTOPOW KPUTEPHUIl IJsl OmpeaesieHus TpeOOBaHUN K
3aTyXaHUIO HelMHeWHocTH. PaccuuranHble B maparpade 8.4 TpeGoBaHUS K a,, U

@4, OOYCIIOBJICHHBIE BHATHBIMU IIEPEXOJHBIMU ITOMeXaMH ((popMyiibl 8.16) u Henu-

HeWHbIMH IryMaMH (dopmyisl 8.26 u 8.27), cpaBHHBAIOTCS U BRIOMPAIOTCS T€ U3 HHX,
TIPY KOTOPBIX 00ECIIEYHTCS] OJTHOBPEMEHHO BBHITIOJHEHNE HOPM 3aIMIIICHHOCTH KaHa-
JIOB OT BHATHBIX EPEXOIHBIX TIOMEX M HETMHEHHBIX ITYMOB.
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8.6. HopMupoBaHue 3arpy3K1 KaHAJIOB U TPYNIOBBIX TPAKTOB KaK Mepa
YMeHbIIIEHHUsI IOMEeX U HIYMOB HEJTUHEHHOr0 MPONCX0KIeHUs

MHorokaHaJlbHbII TPYIIOBON CUTHAJ B @aHAJIOTOBBIX CHCTEMaXx Mepeaayu COCTO-
UT U3 Pa3HECEHHBIX MO YAaCTOTE CUTHAJIOB OTIEIbHBIX KaHAIOB. MOIIHOCTh TPYIIIO-
BOT'O CUTHAJa ONPEENsIeTCs MOIIHOCTSIMHU KaHAJIbHBIX CUTHAJIOB U 3aKOHAMU CYM-
MHUPOBaHUA dTUX CUTHAJIOB. [T0CKOJIbKY CUTHAJIBI, IepejaBaeMble MO OTAETbHBIM Ka-
HaJiaM, MOKHO CUYUTAaTh HEKOPEIMPOBAHHBIMU, CPEIHSS MOUTHOCTh TPYIIIOBOTO CUT-
Hasa OyJleT paBHa CyMMeE CPEHUX MOIIHOCTEH Pj CHTHaNIOB BCEX aKTHBHBIX KaHAJIOB
PC

n
p = > Pi , TJI€ N — YUCJIO aKTUBHBIX KaHAJIOB.
i=1

I'pynnoBsle ycTpoiicTBa cCUCTEM NepeJadyd pacCUUTaHbI HA ONpPEENEeHHYI0 MOIIl-
HOCTh, IPEBBIIICHHE KOTOPOI BBI3BIBACT MX NEPETpy3Ky. B JIMHEHHBIX YCHINTENX,
HalpuMep, HOpor Neperpy3Kd OTYETIMBO BHJCH MO aMIIUTYIHOW XapaKTepPHCTHKE
(puc. 8.1, 6). [lns noBbIIEHHs TOpOTa MEPerpy3ku JHMHEHHOTO TpakTa HeoOXOIUMO
YBEJIMYHUTH MUTAIOLINE HATIPSHKEHUSI U TOKU B YCHJIMTEIISIX, @ 9TO IIOTPEeOyeT yBeanue-
HUS HaNIPSDKCHMS AUCTAHIIMOHHOTO MUTaHUS HEOOCTyKMBAaEMbIX JINHEHHBIX yCUIIUTE-
nei. Ho gonmyctruMoe HanpsbkeHHe OMCTAaHIMOHHOTO MUTAHMS OTPAaHUYEHO DIIEKTPU-
YEeCKOW MPOYHOCTHIO Kabelsss M COOOpaXEHUSIMU 3JIEKTPOOE30IacHOCTH. Y MEHBIIUTh
BEPOSATHOCTb NEPErpy3KH IPYNIOBOrO TPaKTa MOXKHO TaK)Ke ITyTeM CHUXKEHUS MOMI-
HOCTEH KaHAJIBHBIX CUTHANOB. OJHAKO YMEHBIICHHE YPOBHS CHrHAla HPHBOAUT
K YMEHBLICHHIO 3alIUIICHHOCTH OT COOCTBEHHBIX LIIyMOB YCHJIMTENEH (CM. T 7).
I'pynnoBoil curHan sIBISETCs CIy4ailHbIM IIPOLIECCOM, IIOATOMY €r0 MOIIHOCTb U3MeE-
HSEeTCA 10 BEPOSATHOCTHBIM 3aKOHAM U B OTIEJIbHBIE MOMEHTHI MOXKET NPEBOCXOAUTh
MOpOT Meperpy3ku Tpakrta. [Ipu KpaTkoBpeMEHHBIX Meperpy3kax MPOHCXOIUT OTCEed-
Ka KOPOTKOTO IMHKa HANpsKEHHUs TPYINOBOTO CUTHANA. B kaHamax, 3aHATHIX MOJ Te-
neoHHYIO niepesiady, 3TO MPOSIBISETCS B BUIE KOPOTKUX TPECKOB U CYIIECTBEHHO HE
BIIMSET Ha KaUeCTBO CBA3U. A B KaHaJaX, 3aHATHIX MO Mepeady TUCKPETHBIX CUTHA-
JIOB, OTCE€YKA MUKA HANPSIKEHUs PaBHOCHIIbHA KOPOTKOMY MEIIAIOIIEMY HMITYIIbCY,
YTO BBI3BIBAET UCKAKEHUE MEPEABAEMBIX IBOMUHBIX CUMBOJIOB.

Bo n3bexanue neperpy3Kd MUKOBasi MOIIHOCTh I'PYIIIIOBOTO CUTHAJNIA HE JIOJDKHA
HPEBBIIATh TOPOra NEPErpy3Ku TPaKTa.

Jlo nopora neperpy3ku MOIIHOCTb CHIHaJla Ha BXOJE YETBIPEXIIOIIOCHUKA, a ClIe-
JIOBAaTEJIbHO M BBIXOJHOW YPOBEHb 3TOTO CHUTHAJa BIMSET HAa BEMYMHBI 3aTYXaHUS
HEIIMHEHHOCTH dy ) H dgy , KOTOPBIE OLEHUBAIOT JIMHEHHOCTH YETBIPEXIOIIOCHHUKA
U XapaKTepU3yIT 3allMIIEHHOCTh OT BHATHBIX U HEBHATHBIX IOMEX HEIMHEHHOro
HpPOUCXOXkKAeHHs. M, HakOHell, OT cpefHEH MOIIHOCTH TPYNIIOBOTO cCurHana P, 3aBu-

CUT BEITMYMHA MOIIHOCTH IITyMOB HETMHEHHOTO MPOUCXOXKIEHUS, KaK BUTHO U3 (pop-
My (8.26), (8.27), (8.28).

Jns mpenoTBpanieHusl 3aMETHBIX B3aUMHBIX BJIMSHUN MEXAYy KaHallaMUd TpYMIo-
BOI'O TpakTa, a TaK)XK€ YMEHbILIECHUSI HEJMHEWHBIX LIYMOB pe3YyJbTHUPYIOIIas MOII-
HOCTh MHOTOKaHAJILHOT'O CUTHAJIa Ha BBIXOJIC YCTPOUCTB TPYIIIIOBOTO TpaKTa (HAIPH-
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Mep, YCHIUTEIIS) HE JOJDKHA MPEBBIIATh IOPOTra MEPErpy3KH YCTPOICTB TPYIIIOBOTO
Tpakta. Ecnu mopor meperpy3ku M3BECTEH, HEOOXOANMO OOECHEYHTh NOMYCTHMYIO
3arpy3Ky OTJEIbHBIX KAHAJIIOB U TPYNIIOBOTO TPAKTa B LIEJIOM.

1100 3azpy3Koii Kananioe epynnogozo mpakma O0yaeM NOHUMATh CPEIHHUE MOIIHO-
CTH CHUTHAJIOB COOTBETCTBEHHO HA BXOJE OTAEIbHBIX KAHAJIOB U TPYNIIOBOIO TPAKTa,
MpUBEJCHHBIE K TOUKE OTHOCUTENBHOrO HyJieBoro yposHsa (TOHY).

[TapaMeTpbl OTAENBHBIX CHUTHAJIOB, a, CJIEIOBAaTENbHO, U TPYIIIOBOTO CHUrHAja
cnyuaitHsl. [loaTomy pelieHue 3afayd O 3arpy3ke KaHaJOB U TPYIIOBBIX TPAaKTOB
BO3MOYKHO JIUIIIb HA OCHOBE BEPOSITHOCTHBIX OIICHOK.

B kadecTBe mapaMeTpoB, ONMPEEIIONINX 3arPy3Ky, KaK CIIEAyeT U3 BBIIIE H3II0-
JKEHHOT0, SIBJIAIOTCS TUKOBAsi U CPEJHAS MOIIHOCTH IPYIIIOBOTO CUTHATIA.

Iukosoii (McHOBEHHOU MAKCUMATLHOU) MOWHOCHbIO HOPMHPYIOT TaKyl MOII-
HOCTb, KOTOpast MPEBBIIIACTCS MTHOBEHHOW MOIIHOCTBIO TPYIIIOBOTO CHUTHAla C Be-
POSTHOCTHIO, MeHbIIeit 10°. BMeCTo MUKOBOH HCMONB3YIOT TaKXKe HOHATHE MAKCU-
ManbHOU IKGUBANIEHMHOU MOWHOCHY — 3TO MOIIHOCTb CHHYCOMIAIbHOIO CHTHAIA,
aMIUTUTYAA HamlpsKeHUs (MOIIHOCTh) KOTOPOTO paBHA IMUKOBOMY HAaNpsKEHUIO (TIH-
KOBOI MOITHOCTH).

Cpeonss mownocme cuenana u(t) 3a mepuo BpeMenu T ompenesseTcs BhIpaxe-

1 .
Huem P, =ﬁju2(t)dt, rae R — Harpys3ka, Ha KOTOpPOW OMNpenensieTcsi MOIIHOCTh
0

CUTHasa, T — BpeMsl yCpEIHEHUS.

CpenHss MOIIHOCTh 3aBUCUT OT BPEMEHH ycpeaHeHus. /g olleHKH cpeHel MOIIHO-
CTH IpYyNIIOBOI0 CUrHajla IMOJIb3YIOTCA MOHATHAMU ﬂOHFOBpeMeHHOﬁ CpeﬂHeﬁ MOIII-
Hoctn P, (T — ), cpegHeil MoOIIHOCTH 3a 4ac Haumbombmiel Harpysku P, .

(T=14ac wHambombmreil Harpy3KHM) H CpemHEHl MOIIHOCTH 3a MHHYTY P .

(T=1 mun). B MHOTOKaHANBHBIX CHCTEMaX Tepenauu ¢ unuciiom kadamoB N > 12 mgon-
TOBpEMEHHas CpeHasa U cpenHss mourHocTs B YHH Gmusku npyr x apyry (pa3HocTh
MEKAY YPOBHSAMH 3THX MOILIHOCTEH, KaK IOKa3bIBAIOT HCCJIEJOBaHUS, HE IPEBOCXO-
aut 1 1b), nosToMy Ha mpakTuke ucnonbsyror P u P . Ilpu 5ToM BO3HUKaeT

H

BOIIPOC, KaKyl0 U3 CPeIHUX MOMHOCTEN — P, wimu P, — IPUMEHATH I pacyera

YHH
HEITMHEWHBIX ITyMOB 110 Gopmynam (8.26), (8.27), (8.28).

B moboii cucreme mepenaun 9acth kKaHaimoB TY mcmonb3yeTcs Ui Tene)OHHOM
cBsi3U. YnCllo akTHUBHBIX TelIe(OHHBIX KAHAJIOB HENPEPHIBHO MEHSAETCS, U3MEHSETCS
Y CpeJHss MOIIHOCTh B aKTHUBHBIX KaHajax. [loaToMy B TpakTax ¢ MaJbIM YHCIOM
KaHaJIOB CpeIHssl MOLIHOCTh rpymmoBoro curHama B YHH Oyner m3meHSTBCS TeM
Ooutblie, YeM MEHBIIIE YMCII0 KaHaioB B rpynmne. Kanan TY cunraercst akTHBHBIM NpU
HETIPephIBHON TIeperade IO KaHAJIy pedYd C Tay3aMH MeXIy clioBaMH He Oosee
350 mc. BpeMsi akTHBHOCTH KaHaja KoJleOJeTcsi B Ipenenax OAHOW MUHYTBI, II03TO-
MYy CpeIHSS MOIIHOCTh PEYEBOTO CHTHAIA — 3TO €r0 MOIIHOCTh, YCPEIHEHHas 3a Bpe-
Ms aKTHBHOCTH KaHasa.
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Jns pacuera HENMHEHHBIX LIYMOB B TpaKTaxX ¢ HEOOJBIINM YHCIOM KaHAJIOB
(o6pryno npu N < 300) B kauecTBe cpeHeil MomHOCTH P,, NPUHUMAIOT CPETHION 3a

MHHYTY MOLIHOCTb P . MomHocts P, HOPMHUPYIOT TaKOW BEIMYMHBI, YTOOBI

MOILHOCTh IPYHIOBOrO CHMTHala MHpeBbIIAla ee C BEpPOATHOCTHIO He OGomee 107,
IIpn GoipIIOM YHCIIE KAaHAJIOB B TPAKTE KOJICOAHHUA MOIMHOCTH IPYNIIOBOTO CHTHANA
HUBEJIUPYIOTCS, U CPEeIHAS MOIIHOCTh Majlo 3aBHCHUT OT BpeMeHM ycpenaHeHus. Ilo-
stomy mipu N > 300 mis pacueToB HENMHEHHBIX IIYMOB HCIIONB3YETCS CPEmHSSA 3a
YHH MOmHOCTb — 3TO Takas MOIIHOCTb, KOTOpas MPEBBIIIAETCS MOIIHOCTBIO TPYII-
nosoro curnania 3a YHH ¢ BepostHOCTBIO He Gosee 10,

HccnenoBanus cTaTUCTUUECKUX CBOMCTB IPYIMOBBIX CHUTHAIOB IMO3BOJIMIM yCTa-
HOBUTh HOPMBI Ha CPEAHHE U IMHUKOBBIE MOIIHOCTH JUIS TUIOBBIX I'PYNIOBBIX U JIH-
HEWHBIX TpakToB. HOpMBI 3arpy3ku THIOBBIX TPAaKTOB OTEYECTBEHHBIX aHAJOIOBBIX
CHCTEM TIepefadd, 3aJlaHHbIe B BHAE€ MAaKCHMAIbHO AOIYyCTUMBIX CPEJHHX MOIIHO-
CTell B TOYKE C OTHOCHTEIBHBIM HYJEBBIM ypOBHEM (0e3 ydera NpeabICKasKeHUs
ypOBHEH mepenaun u 0e3 ydera MOITHOCTEH rpynmnoBeIX u nuHeHHbIX KY), mpuBene-
HBI B Tabsmne 8.2. CpeaHue MOIIHOCTH U3 MPHUBEICHHON TAaOIHIBI MOTYT OBITH HC-
MOJIF30BAHBI IS pacdeToB 1mo popmynam (8.26), (8.27), (8.28).

JIrobast aHamoroBasi cuctemMa Iepenadd, CIPOSKTUPOBAHHAS I0J] 3arpy3Ky Cpel-
HUMH ¥ NHKOBBIMH MOIIHOCTSMH T'PYIIOBBIX CHUTHAJIOB, HE NPEBHIMAIONIMMHU yKa-
3aHHBIX B Tabnuile 8.2 BEJMYMH, MOKET HOPMAIBHO (PYHKIIMOHUPOBATh, €CIH B MPO-
1iecce IKCILTyaTalluy 3TH HOPMBI BBIIOJIHSIOTCS.

Tabmuia 8.2
MakcuMalbHO JOIyCTHMAast MOIHOCTB,
T C MBT0
pakt HeTeMa Tiepenait Cpennsis| Cpenusist 3a [TukoBas

B UHH MUHYTY | (3KBHBaJICHTHas)
[epBuuHsIit Bcee 3 4 110
Bropuunsrit ACIT 8 11 160
TpernunbIit 15 19 225
Jluneitnpie  |K-12, 11-302, I1-330-12 3 4 110
TpaThl K-24, I1-301, I1-330-24 5 8 120
K-6011, I1-300, I1-306, I1-330-60 8 11 160
K-120 10 135 175
K-300 12 15 185
K-1020 50 60 560
K-1920 74 85 830
K-3600 160 172 1700

MomHocTH TPYHNIIOBBIX CHUTHAJIOB OIIPEACIIAIOTCA MOIMHOCTAMU U CTATUCTHYC-
CKUMHU XapaKTCPUCTUKAMU MHANBHUAYAJIbHBIX CUTHAJIOB, BBOJAUMBIX B KaHAJIbl CUCTEM
nepeaaqu. 1_[03TOMy BO3HUKACT 3ajJladya COIrjIaCOBaHUA DHEPIre€TUYCCKUX IMapaMETPOB
IMEPBHUYHBIX CUTHAJIOB DJICKTPOCBA3U C Tp€60BaHI/I$IMI/I 110 3arpys3ke IpynroBbIX TpaK-
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TOB. JTa 3a/1a4a PeIaeTcs Py NPOSKTHPOBAHUN CTALMOHAPHBIX CUCTEM MEpeadn U
TUITAHUPOBAHUU IIOJIEBBIX CHUCTEM IEpeadd IyTeM COOTBETCTBYIOILETO pacIpenelie-
HUS KaHAJOB KaX[OrO TPYNIOBOTO TPaKTa M CHUCTEMBI IEepeladd B LIEIOM IOJ 3a-
Tpy3Ky UHAMBUIYAIbHBIMU CUTHAJIAMU C YYETOM UX SHEPreTUYECKUX CBOMCTB.
Kpome kaHanoB, 3aHATHIX JUIsl Nepenadn TeneoHHOW MHPOPMAIMU, B CETSIX CBS3U
00JIBIIIOE YHMCIIO KaHAJIOB 3aHUMAIOT I10]] lepeady AUCKPETHBIX CUI'HaIoB. CUrHajbI
annapaTypsl Iepegaddl AaHHBIX, TOHAIBLHOTO TenerpadupoBaHus, (pakCUMHUIBHOU
CBSI3M M T.I. UMEIOT OOJIBINYIO CPEAHIOI JIOJTOBPEMEHHYIO MOIIHOCTB, YEM Telle-
¢onHble curHanel. Kpome Toro, xaHani, B KOTOPBIH BKIIIOYEHA Takas amnmaparypa, ak-
THBEH NPaKTHIECKN BCE BpeMs. Tak, CHTHAI OT almaparypsl TOHAIBHOTO Tenerpadu-
poBaHUS, Tepefaydl JaHHBIX C YaCTOTHOW MOAYIAnWel mim (a30oBOH MOIYISAITUCH,
B OTJIIMYME OT TeNC(OHHOTO CHUTHAJA, MOCTYMAET B TPaKT mepenadu kanama TY He-
npepbIBHO. [loaTOMy 3arpyska IpynmoBOro TpakTa B Ka)kKJOM KOHKPETHOM Cllydae
3aBHCUT OT COOTHOLIECHHUS YKCIa KAHAIIOB, 3aHATHIX MO Mepeady pa3INdHbIX BUIOB
CUTHAJIOB.

B tabnune 8.3 npuBeZeHbI OCHOBHBIE CTAaTUCTUYECKHE NapaMeTphl HHIAUBUAYaIIb-
HBIX CHUTHAJIOB, IIEpeAaBaeMBbIX [0 KaHajaM cucTeM mepenadyn. K takum mapamerpam
OTHOCSITCS: CpeHss JoaroBpeMeHHas MouHocts B TOHY P, nucnepcust cpenneit

MoIHoCTH 3a MUHYTY D (P) 1 ko3 duIeHT sKcuecca v , XapaKTepu3yOIUi Belu-

YUHY OTKJIOHCHUA pacnupeACICHUS MI'HOBCHHBIX HaHpﬂ)KeHI/Iﬁ OT HOPpMAJIBHOT'O 3aKO-

Tabmuma 8.3
Tumsr P., D (P)
KaHaJloB BuIpI CHTHAJIOB 3JICKTPOCBSI3H B2 Y
e MKBTO MKDBT:
penavn
Teneonubie 32 1,04-10° 0
TonanpHOe TenerpadupoBanne ¢ UM 135 0 -1,43
T4 Ilepenaua nanHbIX ¢ UM, 50 0 —1,43
oM 100 0 -1,43
dakcummibHasgs ¢ AM 80* 930 0,6
uM 100 0 -1,5
Tpu kanana 3BVKOBOE BellANHe 920* 236x10° 3,0
T4 Y i 300* 22,4x10° 3,0
- . «azera-1» ¢ AM 760 85x10° 0,6
€pBUYHBIIA - oA 1920 91 4x10° 0.6+
LWIHPOKO— «[azera—2» ¢ 384 1.3x10° 0.6
IMOJIOCHBIN
Ilepenaua nanusix YM, ®M 384 0 -1,43

Ipumeuanus: * npuBeICHO 3HaYCHUE cpenHeit MomHocTH 32 YHH;
** MaHHBIC TIPUBEACHBI IS CHCTEM Tepeadu, paboTaIONIKX 110
KOaKCHaJIbHOMY Ka0elIto.
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Ha. CUTHANBI APYTUX BUJOB OKOHEYHBIX YCTPOMCTB (TEPMUHAJIOB) B 3aBUCHMOCTH OT
UX XapakTepa MOTYT OBITh OTHECEHHI K OHOMY H3 IPUBEICHHBIX B TaOmwHIIE.

Jlis cTanMOHApHBIX aHAJIOTOBBIX CHCTEM Iepefadd pa3paboTaHBl BapHaHTHI 3a-
IPY3KH TUIIOBBIX TPAKTOB M KaHAJIOB TI€peaadyy, B KOTOPHIX IPUBOAUTCS JIOMTyCTUMOE
YHCIIO KaHAJIOB, 3aHATHIX I0J] NIEpefavyy CUTHAJIOB PAa3IMYHOTO BUIA. DTH BapUaHTHI
NPUBEJICHBI B chpaBouHuke [22]. B Tabnuie 8.4 B kadecTBe mpuMepa MPHUBEICHO
4acTh BapUAHTOB PACHpe/eNICHHs] KaHAJOB, 3aHATHIX IOJ Ieperady CUTHaJOB pas-
JIMYHOTO BUA, IUIst 12-KaHAIBHBIX TPYIIOBBIX U JIMHCHHBIX TPAKTOB.

B npuBeneHHBIX BapuaHTax JOIYCKaeTCs 3aMEHa pa3lIMuHBIX BUIOB HeTeledoH-

HBIX CHUTHAJIOB Ha CHTHAJBl C MEHBIIEH CpeIHeYacOBOH MOITHOCTHIO WM Ha Tele-
(onnbIe curHansl. Ecii pacnpenenenne KaHAJIOB, OTBOAUMBIX TOJ CUTHANBI PasiIiny-
HBIX BHJOB CBSI3H, COBIQ/IaeT C YKa3aHHBIMHU BapHaHTaMH, TO MOYKHO TapaHTHUPOBAThH
BEITIOJTHEHHE HOPM II0 3arpy3Ke M pacyeT 3arpy3Kd OOBITHO HE TPOU3BOJIST.
OpmHaKo Ha MPaKTHKE YacTO paclpeesieHIe KaHajJoOB HE COBIAJaeT HU C OTHHM M3
BapUaHTOB B CTOPOHY YBEIMYEHHS YHCIIA KaHAJOB, 3aHATHIX IOJ Iepefavy HeTelle-
(HhOHHBIX CHUTHAJIOB. B Takux ciiydasx HCOOXOJMM pacueT 3arpy3ku. 3agaucii pacyera
SIBIIIETCSL OTpeJieNieHne cpeaHeil monroBpeMeHHO# (cpeanent 3a UHH), cpenneit 3a
MHHYTY U NHKOBOH MOIIHOCTH T'PYNIIOBOIO CHUTHAJIA M COIOCTABJICHUE PE3YJIbTATOB
pacueta ¢ Hopmamu Tabnuie! 8.2. Ilopsmok pacuera mpUBEAEH NPU PACCMOTPEHUU
BOIIPOCOB NPOEKTUPOBAHUS CHCTEM Iepeauu B 29 riase.

Tabnmma 8.4
T |Bua cosisn| P lzncno KaHaJIOB P MaKCUMAaJIbHO JOIIyCTUMOM
xananal(curianos) MKBT‘O cpeaneii momuocty 32 YHH B tpakre 3 MBT0 11t BapranTOB
1 2 3 4 5 6 7 8 9 10
TD 32 8 9 6 6 7 3 3
135 1 2 6 2 5 7 7
TT 90
50
100 5
™ 1 50 12 1 4
OKCM
AM 640 1
UM 80 1 1
100 1 1
Tpu 3B 920 1(3) 1(3)
KTY 300 10
TIHIK [Tazera—1"| 760 1(12)
JIro0oii BuzL 32 JIr000€ COOTHOIIEHME YHUCiIa KaHAJIOB
l/IH(bOpMaL[I/II/I C CUT'HaJIaMH pa3JIMYHbIX BUJI0B
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