I'nasa 18
JEKTPUUYECKUE IAPAMETPBI KAHAJIA TOHAJIbHOM YACTOTDI

18.1. Cxemsl kanajga TU u BuabI NapaMeTpoB

CrpykrypHas cxema kaHana TU aHanoroBoii cucteMsl nepenauu 6e3 npeobdpazo-
BaTEJIBLHOI'O U JIMHEHHOTO 000pyA0BaHUs NpuBeleHa Ha puc. 18.1, rae nmokasaHsl oc-
HOBHBIE Y3JIbI aNNapaTypbl KAHAILHOTO MpeoOpa3oBaHus (MHIUBHUAYaIbLHOTO 000pY-
JIOBAHHMS) OKOHEYHBIX CTaHIIUH.

B mpaxme nepedauu: ynmuautens (YI.) Uil peryaUpOBKH (OOBIYHO C ITIOMOIIBIO
MepENacK) BEIXOAHOTO OTHOCUTENFHOTO YPOBHS 1O KaXIOMY KaHaITy, Moxyisitop (M)
u GunbTp Kanana (OK) mns nmpeobpa3zoBaHMs BXOTHOTO CHTHANA B IMOJIOCY TPEATPY-
noBoro (12...24 x['n) win nepBugHOTo TpymmoBoro (60...108 kI'm) Tpakra. Ha Bxome
kaHana TY coBpeMEHHBIX CHCTEM Iepeladll BKIIOYAETCS TAKXKE OIPAaHUYUTENb aM-
winty (OA) 11t orpaHUYeHHs] TUKOBBIX 3HAYEHUH BXOIHOTO CUTHAA.

B mpaxme npuema: dbunbtp xanana (PK) ai1st BeIeseHHs TOJIOCH! JaHHOTO KaHa-
Jla U3 TPYMIIOBOTo curHana, aemoxnynstop (M) u ¢unbetp HmwxkHux yactot (PHY)
JUTs ipeoOpa3oBanus B ucxonubii curnain (0,3...3,4 k['m), perynsarop ycunenus (PY)
JUISL TUIABHOW DPErYJIMPOBKH  YPOBHS Ha BBIXOJIE YCHJIMTENS TOHAJIbHOW YacTOTHI
(YTY), To ecTh AJsl yCTAHOBKHU TpeOyeMOTo OCTaTOYHOTO 3aTyxaHus B kanane TY.
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Kakx BumHO w3 pwuc.18.1, , Po=—131B , Pux=t41B
kaHan TY  saekTpuuyecku
MPEICTaBIsIeT COOOH YeTHl-

ITep — —— Ip
pexmomocHUK. O0o00IIeHHAS -
CTPYKTYpHasl CcXeMa KaHala IIp KTq — Hep
TY noxazana Ha puc.18.2. R

B 3aBUCHMOCTH OT CXEMBI P,..—41B P,= —131B
okoHuaHus kaHal TU moxer -

OBITh B OJHOM M3 YETBIPEX Puc. 18.2
PEKIMOB.

1. Cxema 4-x mpoBogHoro okoH4aHHA (pexuM 4IIp) — 3T0 OCHOBHOH pexuM Ka-
Haina (puc.18.2). On ucrons3yeTcs 11 paboThl 4-IIPOBOJHBIX OKOHEYHBIX YCTPOUCTB:
annapaTypa 3aCeKpeuMBaHUs, allapaTypa nepeiadyn JaHHbIX, alaparypa TOHAIbHO-
ro tenerpadupoBanus u 1p. HoMuHaNBHBIA ypoBeHb BXOHOTO curHana (rue3zna Ilep)
Pex = - 13 1b, BeIxogHOrO curHana (rae3na I1p) Py, = 4 ab. 2. Cxema 4-X npoBOJHO-
ro tpansuta (pexum 4lIpTp). Jns momydeHus 3TOro pekuMa Ha BXOJ KaHana
(puc.18.2) (rue3na Ilep), Bitogaercs yUIMHUTENb ¢ 3aTyxanueMm 17 nb. B atom ciy-
Yyae BXOJIHOH U BBIXOJHOW YPOBHU OJJUHAKOBBI Pyy = Pyux = 4 Ab. DTOT pexum npeaHa-
3HAYeH JJIsl TpaH3UTHOTO coenuHeHus kaHaitoB TU. 3. Cxema 2-X NpOBOJHOTO OKOH-
vyanus (pexum 2I1pOx), oOpasyercst ¢ momomibio nuddepeniuansoit cucremsl (J1C)
JUIL OpTaHU3aIllMK Tele(pOHHOTO KaHaya 3JekTpocBs3u (puc.18.3). Pexxum 2IIpOx
MPUMEHSETCS TIPH MOJKITIOYEHUH K KaHary TY aboHEHTCKHX Tene(OHHBIX anmnapaToB
HerocpeacTBeHHO wiu depe3 kommyrtatop (ATC). B sTom cimydae HOMHHanIbHBIE
YPOBHH UMEIOT 3HaUCHUS Py = 0 1B, Pyyux = 7 1. 4. Cxema 2-X IPOBOAHOTO TPaH3H-
ta (pexxum 2[0pTp). Pexxmm 2[IpTp (puc.18.4) mpumeHseTcs UIE BPEMEHHOTO 2-X
MPOBOJIHOTO TPAH3UTA (COEMHEHNE HA BPEMsI pPa3roBOpa) ABYX Tele(OHHBIX KaHAJIOB
Ha KOMMYyTaTtope. B pexumMe 2-X IpOBOJHOTO TpaH3UTa OTKIIOYaeTCs (IIyHTUPYETCS)
TpaH3uTHBIN yamuHuTeNb (TY) ¢ 3aryxanuem 3,5 n1b U ypoBHH nepenadyd U IpHeMa
(rnesna 211p) OAMHAKOBBL Ppy = Peux = -3,5 Ab. TpaH3UTHBEIE YIIMHUTENN MOTYT
BKJIIOYATHCSl M BBIKJIIOYATHCSA Ha 2-X IPOBOJHOM BXOJE KaHajla HETOCPEACTBEHHO B
amnmaparype KaHaJlo00pa30BaHUS UM Ha KOMMYTaTope.

PBX:O I[B Hep Hp PBbIX: 77)1]3

3,5 1B r@— —H—l 3,516

21TP 211P
>— 1b IC Kanan T4 IcC nb
Y 2N > TV
IIp Ilep
Ppuix =—71b Pyx =0 1b
Puc. 18.3
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—3.5 x6lle Ip 5.5 B HacTosmee Bpe-
r <> r M OIEKTpHYECKHE

S2IIP | > AC amax T AC <\ onp | napameTphl Kanata TY
HoApasfielaloTcs  Ha

J ’_H_ J cleyIomue BUJIBI
3k Ilp [ep 3546 (rpymmnsel): obmue ma-
Puc.18.4 paMeTpnl, KOTOpPEIE HE

MOAJIEKAT HACTPOUKE
Y KOHTPOJIIO B MPOLIECCE IKCILTyaTallii; OCHOBHBIE apaMeTphl (TT0UIeKaT HaCTPOHKe
¥ 9KCIUTyaTal[IOHHOMY KOHTPOJIIO); HOIIOJHHUTENIBHBIE MapaMeTpsl kKanamna TY, mpen-
CTaBJIIEMOTO BO BTOPHYHBIC CETH AJISI Mepeiaddl JaHHBIX, (paKCHMUIBHON mepenad,
TOHAJIBHOTO TeJerpagupoBaHus U T.II. (MOIJIEKAT HACTPOHKE M IKCILTYaTAlHOHHOMY
KOHTPOJIIO), ¥ JUIsl 00ecleYyeHNsI HOPM Ha 3TH ITapaMeTpsl AOIycKaeTcs 1mog0op KaHa-
noB TU. Mmeetcs Taxke psA JOMOTHUTEIBHBIX IMapaMETPOB, XapaKTEPHBIX TOJIBKO
JULst TeNe(OHHBIX KaHAJIOB AJIEKTPOCBSI3H.
Hinxe paccMoTpensl GU3MuecKuid CMBICH (ONpeieNeH s ), METOIbl HOPMUPOBaHUE,
MOpAAOK M3MEPEHUA U OLUCHKU 06IIII/IX, OCHOBHBIX M IOOIIOJIHUTEJIBHBIX MapaMETpOB
kaHana TY.

18.2. O0mue napamerpsl kanajaa TU

Kananer TY wezaBucumo ot cucteMsl epenaun (ACII uwnn L{CIT), ncronszyemoit
Cpenbl pacpocTpaHeHHs (MIPOBOJHBIC, PAaIUOCUCTEMBbI), IPOTSHKEHHOCTH M CTPYKTY-
pol (uncino tpansutoB o TY u I'T), nomkuel obecrieunBaTh OOIIME NIEKTPUUECKHE
mapaMeTpsl, IpUBeIeHHBIe B Ta0mue 18.1.

D¢ dexruBHO MepenaBaemas monoca gactot (DY) — 310 momoca, Ha rpaHUIAX
KOTOPOI1 ocTaTouHoe 3aTyxaHue He 6omnee yeMm Ha 8,7 nb (1Hm) Gonbie oTHOCHTENB-
HO 3aTyxaHus Ha gactore 1020 I'm.

Koapduument orpaxkenust (3aTyxaHue HECOTJIACOBAHHOCTH) BXOJHOTO (BBIXOJ-
HOT'0) CONPOTHUBIIEHNH B mojioce 3P(PEeKTHBHO nepeiaBaeMbIX 4aCTOT XapaKTepPHU3yeT
ero OTKJIOHEHHEe OT HOMHHamA. Kod(pduIMeHTs! OTpaXeHHS O OMPEAeNsIIoTCs IO

dbopmymnam

— ZBX B Zr 5 _ ZBBIX _ZH (18.1)
BX ! BBIX ! :
ZBX +Zr ZB]:IX+ZH
a 3aTyXaHUs HECOITIaCOBAHHOCTHU Ay
1 1
Ay = 201lg—, Aprx = 201g , (18.2)
8Bx BBIX

e ZyZyux — BXOJHOE, BBIXOJHOE CONPOTUBICHUE, Z,Z, — BEIXOJTHOE CONPOTHUBIICHHE
reseparopa (ACTOYHHKA) CUTHAJIA U COMPOTHUBIICHHE HATPY3KU KaHala Ha ero BHIXOJIC.
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Oo6urme mapameTps! kKanana TU
Tabmuma 18.1

Ne Hopmu-
n/n ONeKTpUUYECKHI apameTp pOBaHHBIC
3HAYCHHUS
1. IMonoca 3¢ pekTHBHO MepeaaBaeMbIX 4acToT, 1y 300...3400
2. HomuHansHBIC OTHOCHTENBHBIC YPOBHH TI€PEAadl B OCHOBHOM
pexume pabotsl (411p) Ha gactore 1020 I', 1b
Ha nepezade -13
Ha npueme +4
3. HoMuHanbHOE 3HaYE€HHE OCTATOYHOT'O 3aTyXaHUs KaHaja Ha 4ac-
Tote 1020 I', nb 17
€ TOYHOCTBIO YCTaHOBKH, 1b +0,5
4. HomuHanbHble 3HaU€HHE BXOJIHOTO U BBIXOJHOTO CONPOTHBIIC-
Huii, OM 600
pu K03 GHUIHEHTe OTpaXKeHHs, %o (3aTyXaHUH HECOITTaCOBaHHO-
cru, 1b)
Ha 1epenade <15 (217)
Ha IpueMe <10 (220)
5. Uwucno yuactkoB Tpaniuta mo TU B kanane TY nomkHO OBITH He
Ooutee, IIT.:
a) Ha y4acTKe KaHajla MarkuCTPaibHON CeTH 5
0) Ha yyacTKe KaHaJla MarucTpaJIbHOW 1 BHYTPU30HOBOH CeTH 7
B) 00IIee YHUCIIO C YYETOM MarucCTpaIbHOH, BHYTPH30HOBBIX U 11
MECTHBIX CeTeH

O6mue mapamerpsl kaHama TY MOYTH MOJHOCTBIO OIPEAEIAIOTCS KaHalooOpa-
3yIOIIeH anmapaTypoil maHHO# cucteMbl nepenaun. OHM oOecTieunBaroTCs TPH MPO-
M3BOJICTBE M 3aBOJICKOI HACTPOWKE M KOHTPOJHUPYIOTCS MO HEOOXOIMMOCTH B MpO-
ecce TEXHUYECKOTro 00CIyKMBAaHMS MM 1ociie peMoHTa. K o0muM mapamerpam Ka-
Hata TY oTHOCATCS TakXKe mapaMeTphl ero 3arpy3ku, npuBeAeHHbIE B T71.8 (§ 8.6).

18.3. OcHoBHbBI€ JJIeKTpHYECKHe MapaMeTpsbl kKaHajaa TU

ITpu noMoui OCHOBHBIX IAPaMETPOB OLIEHUBAETCS KauecTBO KaHaoB TU aHaso-
TOBBIX W IHU(MPOBBIX CUCTEM Iepeaadu, 0O0YCIOBJICHHOE CETEeBBIMU TPEOOBAaHHSIMH.
OTH mapaMeTpsl IpU COOJIOACHUN HOPM ONpEeAEssfoT KadecTBO KaHana He MEHee
yeM Ha 95%.

Jlis Bcex paccMaTpUBAeMbIX HUXKE 3JIEKTPHUUECKUX MapaMeTpOB MPHUBOJISTCA Ha-
CTPOEUHBIE WM YCTAHOBOYHBIE HOPMBI, a AJsl HEKOTOPBIX U KCILTyaTallMOHHbIE WU
HpeeabHbIE HOPMBIL.

Crnenyer UMeTh B BUIY, YTO HOPMBI IapaMETPOB ONPENEIAIOTCS pacyeTaMu MpH
MPOEKTUPOBAHUY AINapaTypsl U CUCTEM MEPEAYH B LIEJIOM HCXOAS U3 COBPEMEHHBIX
TE€XHUYECKUX JOCTYXKEHUH U yTOUHSIOTCS METOJIOM CTAaTUCTHYECKUX UCCIEI0BAaHUN B
CCTAX CBA3MU. H03TOMy 3HAYCHHUA HOPM 110 MEPE HAKOIUJICHU OIIBITA JKCILTyaTalluu U
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COBEPIICHCTBOBAHUS TEXHHUKH IOCTOSHHO M3MEHSIOTCS, NPUOIIIDKAsACh K BEIMYHHAM
CeTeBHIX TpeOOBaHMIM, KOTOpHIE 00ECIIeYNBAIOT HAMITY4YIIee Ka4eCTBO Mepenadn JIo-
0oit mHpOpMATTHH.

18.3.1. OcTaTo4yHOe 3aTyXaHHe U €ro CTa0UJIbHOCTH
Onpedenenue. CylmecTByeT TPH ONPENETICHNS] OCTATOYHOTO 3aTyXaHusl.
C ToukH 3peHHs KaHaja KaK YeThIPEXIOIIOCHUKA OCIAMOYHbIM 3amyxanuem Ha-
3bIBaeTCA ero pabouee 3aTyxaHue, U3MepeHHoe Ha dactote 1020 I'n mpu HOMHHAIB-
HBIX Harpyskax (600 Om) u onpenensercs mo GopmyJie

a, =10 Igi,nB, (18.3)
PH

rae Py — MOITHOCTB, KOTOpYIO reHepatop yactothl 1020 'y oTmaet corlacoBaHHON
Harpyske; P, — MOIIHOCTb, BbIIeJsieMasl B Harpy3Ke KaHaa.

®duznyeckas CyUIHOCTh Ha3BaHMs ‘‘OCTATOYHOE 3aTyXaHWE” BHJHA U3 JIPYroro
OTIpEeNIeNICHU: OCMamouHoe 3amyxanue — 3T0 pa3HOCTh MEXIy CyMMaMH BCEX 3aTy-
XaHUH W YCWICHWH B KaHAJe NPU YCIOBHH COTJIACOBAHHOTO BKIIIOYCHHS BCEX €0
3JIEMEHTOB

i i

rJe @ — 3aTyXaHHe i-ro 3JIeMEeHTa KaHalla,Sj — YCHJICHHE j-TO YCUIIMTElNs B KaHaje.
Ecmu nepBast cymma 0osibliie BTOpOi, TO B KaHale OCTATOYHOE 3aTyXaHue, U, Ha000-
pOT, eciiu BTOpasi cymma OoJibliie, TO OCTaTOUHOE 3aTyXaHue OyJeT OTpUIIATENbHBIM,
3HAYWT, B KAHAJIC HE 3aTyXaHue, a yCUICHUE S;.

TpeTbe onpeseneHre 0CTaATOUYHOTO 3aTyXaHus HanboJiee MPUMEHUMO Ha MPaKTHKE
npu u3MepeHusix. OcmamouHviym 3amyxanuem KaHajla Ha3bIBAETCS Pa3HOCTb MEXIY
ypoBHsIMU curHana yactoTod 1020 I'y Ha BXOAE Py U BBIXOJE Py KAHANA IIPH COTJIA-
COBAaHHBIX BKIIFOUCHHSX TCHEPATOPA U M3MEPUTEIS YPOBHS. PasHOCTD Pyyx B Pgx MPH
AHAJIOTUYHBIX YCIOBHSX H3MEPEHHS JacT 3HAaUEHUE OCTATOYHOTO YCHIICHHS

Ay = Ppx ~ Prpx Sr = Prex ~ Pax - (185)

OcTtaToyHOe 3aTyXaHHe U 0COOEHHO €ro CTaOMIBHOCTh BO BPEMEHH SIBIIIETCS OJI-

HUM U3 OCHOBHBIX MapaMeTPOB, 00ECIEUMBAIONINX KA4eCTBO Mepenadyu JIIOObIX CUT-
HAJIOB AJIEKTPOCBSI3H.

Hopmuposanue. HomuHaIbHBIC 3HAYEHUS YPOBHEH HAa BXOJE M BBIXOJIE W OCTa-
TOYHOE 3aTyXaHHe HOPMHPYIOTCS UL Pa3IHMYHBIX PEKUMOB paboThl kaHama TY Ha
yactote 1020 I'ny (Tabm. 18.2).

IorpenrHOCTh YCTaHOBKH OCTATOYHOTO 3aTYXaHUs 110 CETEBBIM TPEOOBAHHUSIM
JoiwkHa ObITh He 6osee 0,5 nb (0,06 Hi).

JlomycTumasi BeMYMHA CPETHEKBAIPATUIECKOTO OTKIOHEHUS OCTaTOYHOTO 3aTy-
xaHus (yCWJIEHHUS) B KaHalle BO BPEMEHH OT €Tr0 CpPEAHEr0o 3HAYeHWs Ha YacToTe
1020 I'gy qoinKHA OBITE:
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a) i kaHanmoB TY, oOpazoBanHbIXx ACII, HaxomAmumXxcs B MEPBUYHBIX CETEBBIX
TpaKTax ¢ TPYNIOBOH aBTOMaTHUECKOW PeryIHpoBKoil ycuneHus (APY):
mutst mpoctoro kaHana TY npoTsbkeHHOCTHIO 10 2500 kM HE O60ee 1,0 nb;
JUTSL IPOCTOTO KaHaIa MPOTSHKEHHOCThIO L kM

Aa, <1JL12500, 1B; (18.6)
JUIsL COCTaBHOT'O KaHaJia
Aa, <10Jn , 1B (18.7)

0) Ui KaHAJIOB, HAXOJSIIUXCS B MEPBUYHBIX CETEBBIX TPAaKTaX 0€3 TPYMIIOBBIX
APY': mist mpocToro kaHaja npoTsbkeHHOCThIo 10 2500 kM Aa, < 1,5 nb;
JUISL TIPOCTOTO KaHaja MPOTSHKEHHOCTHIO L kM

Aa, <1,5vL/2500, 1B; (18.8)
JJIs1 COCTAaBHOI'O KaHaJla
Aa, <15vn, 1B, (18.9)

rzie N — 9UCiI0 Y9acTKOB TpaH3uTa 1o TY (IpocThIX KaHATIOB).

Pexumel kanana TU u ux napameTpsl

Ta6nmma 18.2

Pexum VYpoBeHb Ha BXoae YpoBeHb Ha BbIXO/IE OcraTo4Hoe 3aTy-
KaHaJia kaHama p_ ,nb/Hn | xamama p_ .ib/Hn | xamme a,,nb/Hn
4I1P OK -13,0/-15 +4,0/+0,5 -17,0/-2,0
4TIP TP +4,0/+0,5 +4,0/+0,5 0/0

211P OK 0/0 -7,0/-0,8 7,0/08
2P TP -35/-04 -35/-04 0/0

Jus xananoB TY, oOpa3oBannbix B LICII, mapamerp cTaOMIBHOCTH 8, HE HOPMHU-
pyercs. [ToaToMy B cMelIaHHBIX KaHAIaX HOpMBI onpenessitorest 1t ACII.

PazHocTh MeXIy CpeAHe 1 HOMUHAJIBHOW BEIMYMHAMH OCTAaTOYHOTO 3aTyXaHHS
J0JKHA ObITh He Oosee 0,5 nb.

MaxkcumanbHOE 3HaYeHHE OTKJIOHEHUS] OCTATOYHOTO 3aTyXaHHMs 3a JIFoOOH Jac oT
€ro HOMHHAJIBHOTO 3HAYCHHUS IIPU HAJIMYUH HA CETEBBIX TpakTax APY momxHO OBITE C
BeposATHOCTHIO 0,95: a) 1 mpocThix kaHauoB TY npoTsxeHHOCTHIO 10 2500 kM

Admax <+ 2,5 1b, (18.10)
6) s npocThIx KaHanoB TY mpoTskeHHOCTBIO L kM
Ay <7 2,5/L/2500, 1B, (18.11)
B) JJIS COCTaBHBIX KaHAJIOB!
Aagmax <+ 2,54, 1B, (18.12)

295



OKCITyaTallOHHAS HOPMa MaKCHMAaJIbHOTO OTKIOHEHHUS OCTATOYHOTO 3aTyXaHUs
IPH Pa30BBIX U3MEPEHUIX B IPOCTOM KaHaNE Admma < + 2,5 1b, B cOCTaBHOM KaHaje
Armax <% 3,5 1b.

Hzmepenue u oyenxa. V3MepeHHe OCTaTOUHOIO 3aTyXaHUS IPOU3BOAUTCS METO-
JIOM Pa3HOCTH YPOBHEH C HCIOJIb30BAHUEM U3BECTHOI'O TeHepaTopa (CM. MPUIIOKEHHE
1). Cxema u3Mmepenus kaHana B pexxume 4 IIp npusenena Ha puc. 18.5.

Iopsioox usmepenuii: Ha Bxoa kanana TY B TOUKy HOMHHaJIBHOT'O OTHOCHTEIHHO-
ro ypoBHs (B JaHHOM pexxuMe MuHyc 13 nb) oT n3mepurensHoro reneparopa (UIN) ¢
BBIXOJIHBIM comnpotuBjicHueM Z. = 600 OM noxate curaan yactotoit 1020 I'y ¢ us-
MEpPUTEIBHBIM YPOBHEM [y, = —23 nb (Bo m30exaHme meperpy3Ku IPYIIIOBBIX TPaK-
ToB Ha 10 1b HIYke HOMUHATBFHOTO OTHOCUTENHFHOTO ypoBH:). K BEIxoxy xanama TY B
To4Ke MToc 4 1b MoAKIIOYNTE M3MepHuTeNb YpoBHS (1Y) ¢ BXOOHBIM CONIPOTHUBICHU-
eM Z,, = 600 OM 1 n3MepHUTh BEIXOJHOH YPOBEHb Py, OCTaTOUHOE 3aTyXaHue (yCH-
JICHHE) BBIYHUCIUTE IO QOPMYIAM dr = Pox — Prsixs Or = Pax — Peux- 1P HEOOXOIMMOCTH
peryaupoBKa OCTATOYHOTO 3aTyXaHHs (BBIXOIHOI'O) YPOBHS OCYILECTBIISETCS peryis-
TopoM ycunenus (PY) B Tpakre nmpuema kanamna (puc.18.1).

[Ipumeuanus: 1. M3MepeHne U yCTaHOBKY OCTaTOYHOI'O 3aTyXaHUS (YCHIICHUS)
kaHana B pexxume 4I1p MOKHO MPOMU3BOIUTH OJTHOBPEMEHHO B OOOMX HAINpaBiICHUSIX,
B pexxume 2I1p — moouepenHo. 2. Mi3MepeHue B APYrUX pexUMax KaHajla IPOBOIAUTCS
aQHAJIOTHYHO C Y4eTOM HOMHHAJBHBIX YpOBHEH mepenaun.3. M3MepeHus ¢ UCIONb30-
BaHWEM HOMUHAJBHBIX YPOBHEH Iepesadyn MOXKHO IIPOBOAMTH TOJHKO BO BpeMs Ha-
CTPOCYHBIX pabOT MM NPU TEXHMYECKOM OOCIYKMBaHHU cHUCTeMBI nepenaun. Ocrta-
TOYHOE 3aTyXaHHE CYHUTACTCS B HOPME, €CIM MOJIYYCHHOE 3HAaUCHHWE PAaBHO HOMHU-
HanbHOMY (cM. Tab:m.18.2) ¢ tounocteio 0,5 nb.

W3mepenne BEMTUUUHBI CPETHEKBAIPATHIECKOTO OTKIOHEHHUS! OCTATOYHOTO 3aTy-
XaHus! (YCHJICHHUST) OT €T0 CPETHET0 3HAYECHNUS BBINOJHIETCS AHAJIOTUYHO OITMCAHHOMY
BBIIIE aJITOPUTMY B T€UEHHE HE MEHee 3 CyTOK C OTCUETOM IoKa3aHuH uepe3 1 gac. B
MEepUoJ 3TUX M3MEPEHMH 3aIpeliaeTcss MPOU3BOANTH PETYIMPOBKH ycuiieHus. Jis
00paboTKN pe3yabTaTOB M3MEPEHUH HCTIONB3YEeTCS CTaTUCTHYECKUH METOJ OICHKH.
VI3 mony4eHHOTO KOIMYECTBa H3MEPEHHUH OCTATOYHOTO 3aTyXaHus & (tme i=1, 2...m)

Pn=-23 nb
> Pun=—61b

ITep Ip
ur —2 ny
<

Kanan TYU Z.,=600 O
Z=6000m  — Y "

f=1020T g: j

Ilp Ilep
Puc.18.5
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orpeziessieTcs cpeiHeapruMeTHIecKoe 3HaueHHe

1 m

a, — 2.4, (18.13)
mi=

" CPpCAHCKBAAPATUICCKOC OTKIIOHCHUE

1 m
Aa, = |——> (a; —a,,)’ . (18.14)
m-1=
TIe & — pe3ysbTar I-ro M3MepeHus; M — obliee Yuciio u3MepeHuit. Paccunrantsie
3HAYCHUS CPEIHCKBAIPATHUCCKOTO OTKIIOHCHUS CPABHUBAIOTCS C HOPMOM.

Jnist onpesiesieHusi MakCUMAaJIbHOTO OTKJIOHEHHUSI OCTATOYHOTO 3aTyXaHusl (ycuiie-
HHSI) OT HOMHHAJILHOTO 3HAYCHUS OTCYETHI TOKA3aHHUI MPOU3BOAATCS B TEUCHHUE Yaca
4yepe3 OJHy MUHYTY. BBIYHCIISETCS MPOLECHT CiiydyaeB M, MPH KOTOPBIX MaKCHMAallb-
HOE OTKJIOHEHHE OCTATOYHOI'O 3aTyXaHHsS OT €r0 HOMHHAJIBLHOTO 3HAYCHUS MPEBbI-
HIAET HOPMY

M = (k / m)100%, (18.15)
rje M — o0liee YKCI0 U3MEPEHHIA; K — YKCII0 M3MepeHH i, IIPH KOTOPBIX OTKIOHEHHE
OCTAaTOYHOI'O 3aTyXaHUsd OT HOMUHAJIbHOW BEJIMYHMHBI MPEBLINIACT HOPMY. KaHan CUu-
TaeTcs B HOpMeE, eciu He Oojiee 5% U3MEepeHHI OTKIOHSCTCS OT HOMHUHAIBHBIX 3HA-
YeHHUI OCTAaTOYHOTO 3aTyXaHus (YCUIICHHUS).

18.3.2. YacToTHasi XapaKTEePUCTUKA OCTATOYHOI0 3aTyXaHUS

Onpeoenenue. YacTOTHON XapaKTEPUCTUKON OCTATOUHOTO 3aTyXaHUs HAa3bIBACTCS
3aBHCHMOCTB ero OT 4acToTsl &, = @(f). DToT mapamerp ompenesnsieT BEIHYHHY aM-
IUTMTYTHO-4aCTOTHBIX MCK)KEHWH CHTHaja, INepenaBaeMoro mo kaxHamy. OHHM 00y-
CJIOBJICHBI TJIaBHBIM 00pa30oM KOJMYECTBOM M KaueCTBOM KaHAJIBHBIX ITOJIOCOBBIX
¢UIBTPOB B ammaparype KaHaJIbHOTO NPeoOpa30BaHMs OKOHEUHBIX M TPAH3UTHBIX
nyHkTOB 10 TY. [Tockonbky Kakaplil TpaH3uT o TY yBenuyuBaeT KOJIMYECTBO Kac-
Ka/IHO BKJIIOUYEHHBIX B KaHaJ ITOJIOCOBBIX KaHAIBHBIX (DMIIBTPOB, TO C yBEJIMYEHHEM
yHcla TAKUX TPAH3UTOB YXYAIIAETCS 4aCTOTHAs XapaKTEPUCTHKA OCTATOYHOIrO 3aTy-
XaHHA. AMIUIMTYIHO-9aCTOTHBIE MCKAaXXCHHS B KaHaJe OTPHLATENHHO CKa3bIBAIOTCS
Ha KauyecTBe Iepefayd CHTHAJIOB JIOOOTO BHJA CBSI3H, HO OCOOEHHO CYIIECTBEHHO
BIMSIIOT Ha mepelady AUCKPETHOW MH(pOpMaluM (CUTHAJIOB Iepeladyl AaHHbBIX, TO-
HAJIBHOTO TeJerpa(upOBaHus | T.IL.).
Hopmuposanue. YacToTHas XapaKTepUCTHKA OCTATOYHOTO 3aTyXaHHUs HOPMHUpPYETCS
B 3¢ dexTuBHO mepemaBaeMoi mooce 4acToT KaHana. [losToMy oHa m ompenemnser
3Ty monocy. d¢pdexmusno nepedasaemou norocoi yacmom kanana TY HazpIBaeTCs
nosioca, B IMpeaeiax KOTOPOH NpH J000H NaJbHOCTH CBSI3M OCTATOYHOE 3aTyXaHHe
npeBhIMaeT cBoe 3HadeHue Ha yactore 1020 'y e OGonee yem Ha 8,7 nb. HopMmer Ha
YaCTOTHYIO XapaKTEPUCTUKY KaHalla 33JaloTcsd B BHUJE YaCTOTHOM 3aBHCUMOCTH OT-
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KJIOHCHHS ME)KIY OCTaTOYHBIM 3aTyXaHHEM Ha JaHHOW 4acTOTE€ M OCTATOYHBIM 3aTYy-
xanneM Ha yactore 1020 I
Aa,(f) = ar — ariop0 WM Aa(f) = Pyuxiozo— Pr (18.16)

Hopwmsr Aa,(f) anst kananos pasuoii cTpykTypsl, o6pasosanabix B ACIT u IICII ¢
HCIIOJIB30BaHIEM COBPEMEHHOH KaHanooOpasyromeit anmaparyps KOA (CUII-300 u
CALO) npuBenens! B Tabnumax 18.3 u 18.4. [l cocTaBHBIX KaHAJIOB C Pa3HOTHUITHON
KaHaJI00Opa3yromel anmapaTypoi, (B TOM YHCIIe W CMEIIAHHBIX KaHAJIOB) IS Kax-
noit wactotel paccunthiBaetes Aay(f) DY mo sMimpuueckoii popmyiie

. (18.17)

rae Aacpi n U(Aar)i — YCPECAHCHHOC OTKJIIOHCHHUC CPEAHCTO 3HAYCHHUA OCTATOYHOI'O

3aTyXaHUs M CpelHEKBaJpaTHYecKoe OTKJIOHEHHE OCTaTOYHOI'O 3aTyXaHHs Ha 4acTo-
te f or 3HaueHus Ha gacrore 1020 I'r B mpocTom kanane mis i-ro tuna KOA (tabmu-
na 18.5), n; — uuciao mpocThix KaHauoB ¢ i-M tunmoM KOA, Kk — gucio tumos KOA B
COCTaBHOM KaHaJe.

CHmxkenne Aa, mocrosaHOo B DIIITY kaHama u 3aBUCHUT OT €T0 CTPYKTYPHI (HHXK-
Hss cTpoka Tabmmn 18.3 u 18.4).

Hopwmer Aa,(f) xananos TU ACII, 06pa3oBaHHEIX ¢ MOMOIIBIO anmapatypsl CUIT-300
Tabmuma 18.3

ITonoca gacror, ['n Yucio TpaH3UTHBIX yyacTkoB TH

[IpeBblilieHHe 0CTATOYHOT'O 3aTyXaHHUS OTHOCUTEIIHLHO €ro 3HAUSHUS
Ha yacrote 1020 ' ,nb

300...400 14 23 3 37 43 5 56 62 68 74 8 87

400...600 08 12 16 19 23 26 28 32 35 37 41 43

600...2400 06 09 1 12 14 15 16 17 18 19 2 22
2400...3000 08 12 16 19 23 26 28 32 35 37 41 43
3000...3400 14 23 3 37 43 5 56 62 68 74 8 87

CHIXEHHE OCTATOYHOT'O 3aTyXaHHUsI OTHOCUTEIBHO €r0 3HAYCHHUS Ha
gacrore 1020 I'u,nb

300...3400 05 09 1 12 14 15 16 17 18 19 2 22
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Hopwmsbr Aa,(f) kananos TY, o6pasoBannsix B LICII ¢ nomomsko anmnaparypst CAIIO

Tabimna 18.4

Ionoca Yucno TpaH3UTHBIX yuyacTKoB TY (IpOCTHIX KaHAIOB)
yacToT, I'it
[peBbImenne 0CTATOYHOTO 3aTyXaHUsI OTHOCHTEILHO €T0 3HaUeHMs Ha
yactote 1020 I'n (nb)
300...400 (05 05 05 05 06 06 07 07 08 08 09 10
400...600 |05 05 05 05 06 06 07 07 08 08 09 10
600...2400 | 05 09 1,26 162 197 231 266 30 3,33 366 4,0 4733
2400...3000{ 0,8 09 124 16 195 23 265 3,0 333 367 40 434
3000...3400| 1,3 2,33 3,36 4,38 5,40 6,38 7,38 8,37 9,36 10,34 11,32 123
CHIDKEHHE OCTaTOYHOTO 3aTyXaHMsI OTHOCUTENBHO €ro 3HAUeHUs Ha
yacrore 1020 'y (1b)
300...3400 | 05 09 10 12 14 15 16 17 18 19 20 22

CraTucTHYeCKHE YUCIOBbIEe XapakTepucTuku AUX mpocTeix kaHanoB TY,
o0pa3oBaHHBIX ¢ nmoMornklo anmaparypst CUIIT-300, CALIO

Tabauna 18.5

CUII-300 CAILIO
ITonoca gacror, Aag, 1B o(Aa,), 1B | A aep,nb |O (Aay), 1B
I'm
300...400 0,45 0,31 -0,03 0,08
400...600 0,18 0,21 -0,08 0,06
600...2400 0.01 0.20 0.3 0.04
2400...3000 0,18 0,21 0,3 0,07
3000...3400 0,45 0,31 0,93 0,11
Aal’a }:[E
r
8,71 ’r
4'3__ a3 (
221 T FF T rrr
To— ey £ >t —— f, kT
- 0304 06 1,02 24 30 34

Puc.18.6

299



IIpn mcronp30BaHUM PAa3HOTHIIHOTO KaHAJI000pa3ykoIiero o00pyaoBaHMs B MPO-
ctoM kaHane TY pacder mpoBoAuTCs 111 00OPYAOBAHMUS, UMEIOIIETO XYAIINE Mapa-
MeTpel. Kpome Toro, Tpedyercsi, uto6b1 B moinoce gactoT 400...3000 I'm pa3HocTh
MEXJy ABYMS 3HaUCHHUSMH OCTAaTOYHOIO 3aTyXaHMs, U3MEPEHHBIMH Ha JIBYyX JIIOOBIX
9acToTaX, OTCTOSIIUX OfHA OT Ipyroi Ha 200 I'n, He npeBslmana 3HaueHus 2 1b.

Jns ynoOcTBa MOb30BaHUS HA y3Jax CBSA3M IO TabJMLAM CTPOSITCS rpaduKu-
1a0JIOHBI [T Pa3IMYHOW CTPYKTYpbl KaHanma (KOJMYecTBa MPOCTHIX KaHanoB). Ha
puc.18.6 mpuBeneH Takoi rpaduk-nradaoH i kanaiga TYU MakcuMalibHOM JaabHOCTH
(12 mpocTsIx KaHANOB), peKOMEHA0BaHHBIN MCO.

Ecmu m3mepeHHass XapakTepHCTHKA HE BBIXOIAUT 3a MpeAeIbl 3alITPUXOBAHHOM
YacTH, TO KaHal MO JaHHOMY HapaMeTpy HaxoauTcs B HopMme. OrpaHndeHHe Xona
KPUBOM UYACTOTHOW XapaKTepHCTHKH CHU3Y (CHIDKEHHE Aa;) ompenessercs co-
00pa)XEHUSAMH COXPAHEHHMS YCTOMYMBOCTH KaHalsla BO BCEH MOJIOCE YacTOT IpH Hepe-
BOJE €ro B JBYXNPOBOJHOE OKOHYaHHe. OrpaHUYEHHE CBEPXY OIpPEeNsIeTCs
JIOITyCTUMBIMH ~ aMILIUTYIHO-4YaCTOTHBIMH HCKaXEHHSMHM CHUTHAlIOB B Ipeienax
SOIITY. CymMMupoBaHHE aMIUIUTYHO-4aCTOTHBIX UCKaXXEHHUH B 3aBUCUMOCTH OT YHC-
JIa IPOCTHIX KaHaJIOB N MPOU3BOAMUTCS MO GopMyJe

Aa,, =K, -n+k,n (18.18)

Koaddunuentst Ky 1 K, MOryT OBITH OTIpe/Ie/ICHBI aHATUTHYIESCKH JUTSL KaX10# 00-
JAaCTH YacCTOT CICAYIOLIMM 00pa3oM. B TEXHHYECKHX ONMCAHUAX alNapaTypsl, Kak
NPaBUIIO, TAFOTCS HOPMBI Adr; Ha OJMH MPOCTOH KaHAN M yKa3bIBaeTCS JOMYCTUMOE
YHCIIO TAKUX KaHAJOB Nmayx MIPU MaKCHMaJIbHOW NaidbHOCTH. [lodb3ysch HOpMaMH Ha
KaHaJI MaKCHMaJIbHOW ManpHOCTH (Hampumep, Tabn.18.3 mpu n = 12) u dhopmynoit
(18.18), nnst xakmoi 00IaCTH YACTOT C U3BECTHBIMH Adp M Al MOXHO COCTa-

BUTH ABa ypaBHeHI/IH:
Aa, =k, 1+k,V1; (18.19)

A8 max = KiNmay + Kz 3Ny -

U3 cucremsr ypaBuenuit (18.19) naxopsires Ky u kp, mo kotopsiM, npumenss ¢pop-
myiy (18.18), onpenensiroTcst HOpMBI JUIs JTF000T0 Yrcia N < Npa.

Hsmepenue u oyenxa. VIsMepeHre 4aCTOTHOM XapaKTEPUCTHUKU OCTATOYHOIO 3a-
TyXaHHusA (YCWJICHHS) MPOU3BOIHUTCS MO CXEME HM3MEPEHHUS OCTATOYHOTO 3aTyXaHMs
(puc.18.5) B cnenytomeM nopsinke: 1.YCTaHOBUTh HOMHHAIBHOE 3HAYCHHE OCTATOY-
Horo 3aryxanus kaHana TU Ha wactote 1020 I'u. 2.Ha Bxon xanana TY oT usmepu-
TelbHOTO reHeparopa ¢ Z,.=600 OM B TOYKYy C HOMHHAJIBHBIM OTHOCHTEIBHBIM

ypoBHeM —13 1b nogaTh curHai ¢ HOCTOSIHHBIM MU3MEPUTENbHBIM YPOBHEM MHUHYC 23
nb moouepeano Ha gacrorax 300, 400, 600, 1020, 1600, 2000, 2400, 3000, 3400 I'm.
3.Ha Bbixone kanana TY B Touke ¢ HOMHHAIbHBIM ypoBHeM +4 1b ¢ momoiipio yka-
3aTelsl YPOBHS U3MEPHUTh YPOBEHb CUTHAJIOB ATHX YacTOT. 4.BBIYHCIUTh OTKIIOHEHUS
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OCTaTOYHOTO 3aryXaHus Aa, mo Gopmyne (18.16) Ha kaxkmoi 9acToTe U MOCTPOUTH
xapaktepuctuky Aa (f) Ha rpaduke-mabioHe TaHHON CTPYKTYPHI KaHAIA.

B oOpatHOM HampaBiieHIH U3MEPEHUS IIPOU3BOASTCS aHAJIOTHIHO.

Ecnu HepaBHOMEPHOCTh YAaCTOTHOM XapaKTEPUCTUKHM KaHaja MPEeBbIIIAET JOIMyC-
TUMBIC 3HAYCHUS, IPUBEJCHHBIC B Ta0.18.3 u 18.4, win BBIXOIAT 3a MPECIIbI COOT-
BETCTBYIOIIErO Trpaduka-madioHa, HEOOXOIUMO MPOU3BECTU €€ KOPPEKIHIO IMyTeM
nepenanky KoppekTupyronmx kouTypoB KK B mernu o0paTHO# CBA3M yCHUIIUTENS TO-
HaJBHOM 4acTOTHI TpakTa mpuema (puc.18.1).

Ipumeuanue. VI3MepeHusi HAUUHAIOTCSA M 3aKAHYMBAIOTCS M3MEPEHUSIMM Ha dac-
tore 1020 I'm. PacxokmeHuss MexXIy TOKa3aHHUSAMH BBIXOJHOTO YPOBHS B Hadaie H
KOHIIe M3MepeHuil MoivkHo ObITh He Oonee 0,5 nb. TOYHOCTH yCTaHOBKH YacTOTHI
JIOJDKHA OBITH B mpenenax * 5 I'm.

18.3.3. lllymbI B Kanase

[Iymsr B kxaHane TY MHOrOKaHaJbHBIX CHCTEM Mepenaddl SIBISIOTCS OCHOBHOM
NPUYUHOM, KOTOpasi OTPHIATEIBHO CKa3bIBAETCS HA KauecTBE Iepegadd JIIOOBIX BU-
noB curHanoB. Ilostomy TpeOyercst obecreunBaTh HEOOXOAMMYIO 3alUIICHHOCTH
KaHaja OT IIyMa, OTIPEAEIsIEMYIO TIPEBHIIICHUEM YPOBHS CUTHAIA Ha/l yPOBHEM IIyMa
Ha BBIXOJIE KaHasa.

[Tpu TenedonHO mepenaue MelIaronee IeHCTBIE OTICIBHBIX CIEKTPATBHBIX CO-
CTaBJAIOMIMX IIyMa HEOJWHAKOBO, IIOTOMY OIICHKA IIyMa IPOU3BOIUTCS B3BEIICH-
HBIMH €JMHUIIAMH W3MEPEHUsI, KOTOpbIe MOJYYMJIM Ha3BaHUE NCOPOMETPUUECKUX.
Ilcopomempuyeckum, Uy 636eUeHHbLIM, HANPANXCEHUEM (MOWHOCMbIO) WyMAa HA3bI-
BaeTcs ACUCTBYIOIEEe 3HAUEHHE HAPSKEHHS (MOIIHOCTH) YHCTOI'O TOHA C YaCTOTOMN
800 ', Memaromee BO3ASHCTBHE KOTOPOTO Ha Tee(hOHHYIO Iepeady SKBUBAIICHTHO
MeIIanieMy BO3JISHCTBHIO IITyMa BO BCel MoJIoce KaHaa.

Jln1s OLleHKM BIMSHMS [IyMa Ha KadyecTBO IpHeMa CHTHAJIOB JPYTHX BUIOB CBSI3U
HEoOX0MMO 3HATh CpelHee 3HAYCHUE HEB3BEIICHHBIX WJIM MHTETPAJIbHBIX BEJIHMUYHH.
Hessgewennvim (unmezpanvioim) Hanpsicenuem (MOWHOCMbIO) Wiyma Ha Gblx00e
Kaunaia Hasviearom JIEUCTBYIOIIee 3HAYCHNE HANPSDKEHHUS (MOIIHOCTH) IIyMa B TIOJIO-
ce KaHasa. B3BelIeHHbIe ¥ HEeB3BEIICHHBIE 3HAYCHHUS [ITyMa HOPMHPYIOTCS JJIS TOUKH
HyseBoro oTHocuteabHoro yposus (TOHY). B cBs3u ¢ 3TuM npumensitorcsi 0003Ha-
yeHus, Harpumep: 0,5 MB0O — maTh AeCATHIX MIJIIMBOJIBTA B TOYKE OTHOCHTEIIBHOTO
ypoBHsi 0 nb (HeB3BemeHHbIN); 4NBtn0 — uerbipe mukoBarTa NMCOMOMETPHUYECKUX
(B3Bemennsiit) B TOHY.

B3BenieHHbII 1 HEB3BEIICHHBIN NIyMbI B KaHaine TY B3auMOCBs3aHbI 4epe3 Ko ¢-
¢unument k = 0,75:

Upeop = KU, ; Preoy = K°Py (18.20)

rze U, P,— neiictBytormee (HeB3BelIEHHOE) 3HAUCHUE HANPSDKEHNS], MOLITHOCTH LITyMa.
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Hopmuposanue. Tlo pekomenganmu MCO-T HopMma nicopoMeTprIecKo MOITHO-
cTu IyMa Ha Bbixoje kaHana B TOHY ( p.= 0 n1b) B yac Haubonbluei 3arpy3ku cuc-

TEMBI MepeAadn ONpe/esieHa ISl 3TAIOHHOHN (THITOTETHYEeCKON) enH KaHana (CM. I
17, puc.17.7) pasuoit P, =10000 nBtn0, 4YTto COOTBETCTBYET YyPOBHIO IIyMa
Puo = —50 1B 1 nIryMOBOH 3aIUINEHHOCTH &8y = P, — Puo = 50 Ab. O61Ias MOIHOCTH

pacmpenensercs CIeIyomuM o0pa3oM: Ha MIyMbl JiHEHHOTO Tpakta 7500 nBT, Ha
IIYMBl OKOHEYHBIX M TPaH3UTHBIX MyHKTOB 2500 nmBt1. C ydeToM HpOTSDKEHHOCTH U
CTPYKTYPbI STAJIOHHOHM L€ HAXOAWM: 3a CUET OJHOTO KHIOMETpA JIMHUU MOIHOCTb
myma pasHa 7500/2500=3 nBrT, Ha mpocroii kanan npuxoautcs 2500/3=833 nBrT, u3
Hux 500 nBT — 3a cueT JByX OKOHEYHBIX CTAHLUUH WU OJHOIO TPAH3UTHOI'O IYHKTA
o TY 1 333 nBT — 3a cueT myHKTa TpaH3WUTA 110 TPYNIOBEIM TpakTaM. OTCIOa MOITy-
gaeM (OpMyITy U OTIPEACICHUS] HOPMbBI MOIITHOCTH IIIyMa IIPY Pa3HOM MPOTSKEHHO-
CTH M CTPYKTYpE KaHaja KaOeJbHBIX aHAJIOTOBBIX CUCTEM Mepeaadn

P, <3L+500(k+1)+333m, nBtno, (18.21)

rue L — mpoTshkeHHOCTh KaHana, KM, K — gucio Tpansuros no TY, m — yncno tpaH3u-
TOB TIO TPYIIIOBEIM TPAKTaM.

U3 ¢opmyier BumHO, 4TO HA | KM JTHHEWHOTO TpakTa OTBOAUTCA 3mBT, a ocTanb-
HOH IIyM — 3a CYeT MpeoOpa30BaTeIbHOr0 000PyIOBaHUS OKOHEYHBIX M TPAH3UTHBIX
MYHKTOB. AHaJIOTHYHBIE HOPMBI MMEIOTCS ISl KaHAJIOB MarkCTPaJIbHBIX, BHYTPU30-
HOBBIX W MecTHHIX ceteil cBs3u ECO. [Ipu stom HOpMEI ECD Oonee xecTkue, 4eM
pexomenparuun MCO. Tak, ucxons u3 HopMsel myma it kaHana TU ECO makcu-
ManbpHON mansHOCTH (L=13900 kM), ompenesnsiercss HOpMa MOLTHOCTH IIyMa i Ka-
HaJla IPOTSHKEHHOCTHIO L KM 1 10001 CTPYKTYpPBI

P, <1L+300n; +80(n, +n,)+100(n, +n;) ,nBTno, (18.22)

rzie Ny — 9UCIIo Tap KaHAJIbHBIX MpeoOpa3oBaTesield, N, — YNCIIO Map MPEArpYIHOBBIX
npeoOpa3oBaTereii, N3 — YUCIIO Map NepBHYHBIX MpeoOpaszoBareseil, N, — YHUCIIO map
BTOPHUYHBIX NpeoOpa3oBaTelei, N — YUCIIO ap TPETHYHBIX IpeodpazoBareneil.
3nech Ha 1 KM JIMHEHHOrO TpaKTa OTBOAUTCS ToNMbKO | mBT, a ocTanpHOM mIym — 3a
CYEeT pa3IN4HbBIX IIpeoOpa3oBarTesieil OKOHEYHBIX U TPAH3UTHBIX ITYHKTOB.

Jlns xabenpHBIX CHCTEM Tiepenaud ceTei cBs3um PD Hopma cpeaHeMHHYTHOH
MOIITHOCTH OTIPEJIENAETCS ¢ yIEeTOM Pa3HOTUITHOTO 000pyI0BaHUS MO (hopMyIaMm:

a) nis kaHana TY, o6pasoBanHoro B kabenbHoi ACIT

k r
Pmacn = Z]:- PJITi Li + ‘Z::LPCTj ,aBTro, (18.23)
i= j=

rze P, — cpeqHee KMIIOMETpHYecKoe 3HauYeHne Nco(pOMETPHIECKOH MOIIIHOCTH IIyMa
i-ro nuHeitHOro Tpakta (1a0i.18.6); Li— MpOTSKEHHOCTH i-r0 JHHEHHOrO TPAaKTa;
Puj — CpenHee 3HaueHHe nco(OMETPHYECKOl MOIIHOCTH CTAHIMOHHOTO IIyMa j-TO
tpanzuTHOTrO mMyHKTa mo TY u I'T, mapsl okoHeuHbIX craHuuid (Tab6m.18.8); K u r —
YHCIIO JTUHEHHBIX TPAKTOB M CTAaHIMH (ITyHKTOB) COOTBETCTBEHHO;
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0) s cMemaHHbIX kKaHamoB TU
P, <P +320 +160(m —1), nBtn0 (18.24)

maci
re M — gucio ygacTkoB TpausuTa mo TH B IICII.

B npocTtbix u cocTaBHbIX KaHanax TY, npepocTaBisieMbIX IS IEpeadyn CUTHAJIOB
HepeveBoil mHpopManuu (TOHANBHBIN Tenerpad, JaHHBIC U T.II.) HOPMHUPYETCS Cpe-
HEMHUHYTHAs HEB3BEIIEHHAss MOITHOCTH IITyMa Wi ee ypoBeHs B TOHYVY:

a) kabenmpHBIX ACIIT

Pa.n =18-10%-(L/2500), uB10,

Puacn = —47,5+101g- (L / 2500) ,nbmO; (18.25)
6) LICIT:
Pien = [320+160(m—-1)]-1,79, nBt0,
Pumen = —05,4+101g n ,1BmO; (18.26)
B) [UIsL CMEIIAHHBIX KAHAJIOB:
P =[P oy +320+160(m—-11,79 ,uBT0. (18.27)

AHanu3 Iryma Opu pa3’oBbIX H3MEPEHHSIX MPOU3BOIUTCA IO 3KCIIIyaTallMOHHBIM
HOpMaMm, MpHBEICHHBIM B Tabmuue 18.7 11 IPOCTHIX U COCTABHBIX KaHAJIOB Pa3iny-
HOHM IpOTsDKeHHOCTH. [Ipn «pa3oBBIX» H3MEPEHHUAX B KaHAIaX KaOEIbHBIX M BO3MYII-
HBIX (KpOMeE NepHOA0B M3MOPO3H M TOJIOJNEa) CHCTEM Iepeaddl yKa3aHHbIC MaKCH-
MaJIbHbIE 3HAUEHHS [ITyMa HE JOJDKHBI HU pa3y MPEBBIIIATHCS 3a 15-MUHYTHBIN ceaHe
MU3MEpEHU.

ITonyuyennsie HOpMBbl MowHOcTH ImymMa a1 TOHY cnenyer mepecuuraTs Ams
TOYKHM OTHOCHTEJIFHOTO YPOBHS KaHala, I1ie OyAeT MPOM3BOJUTECS U3MEPEHUE P, - -

P =p 10°"mx pB, (18.28)
MBBIX o s

W3mepurensHble TPUOOPHI MO3BOJISIIOT U3MEPSATh YPOBEHb HIIM HANpPsDKCHHE Y-
Ma, TI03TOMY HOPMY MOIIHOCTH IIyMa JUIS CPaBHEHHS CJeLyeT IMepecunuTarh B 3TH
€/IMHULIBI I3MEPEHUSL:

B HOPMY YPOBHS IICOOMETPUUECKOTO IIymMa

p, =101gP 10°®, nbm, (18.29)

MIBBIX

B HOPMY IICO(QOMETPUUECKOTO HATIPSIKCHUS

U,, =Py -600-10° , wBm. (18.30)

B dopmynax (18.28)...(18.30) 3HaueHue P, MojcTaBiIsSeTCs B TUKOBATTaX.
Jnis mosydeHus: HEB3BEIICHHOTO (JIEHCTBYIOIIET0) HANPSDKEHUST CIIelyeT ocylle-
CTBHUTb IlepecyeT 1o Gopmyie
Uy = U,/ 0,75 (18.31)
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CpenHeMUHYTHOE 3HauCHUE IICO()OMETPHIECKON MOIITHOCTH
IIyMa JJMHeWHBIX TpakToB KabenbHbIX ACII B mosoce xanama TU

Tab6nmma 18.6

MakcumanbpHas cpeji
Tun cucremsl [HeyacoBas MoIIHOCTH CyMMapHBIE IIyMBI, Ipumeyanus
nepejadn  |3arpy3kd CUCTEM IIe- [1Btn0
penauu, nbm0
K-3600, 22 1L
K-1920IT 22 1L
K-1920Y 19,8 2,2L
K-1920 18,7 3L L — juinHa TuHERHOrO
K-1020C 17 3L TpaKTa, KM
BK-960 16 3L
K-300, -300P 12 3L
K-120 10 3L
K-60I1,I1-306 9 3L
K-24-2, -24P 7 3L
B-12-2, -12-3 2 34L be3 yuera BnusHuA
B-3-3 4 4L TapajvieNbHbIX Henel

MaxkcumaabHbIe JOMYCTUMBIC CPEIHEMHUHYTHBIC 3HAUCHUSA LIyMa
IIpH pa30BbIX UBMEPECHUAX

Ta6mnmma 18.7

IIpoTsxéHHOCTD, KM
L 321 641 1601 2501 5001 10001
Enuanmst bi (I 640 1600 2500 5000 10000 {20000
N3mepennit
abmm0 -55 -53 -51 -49 -46 -43 -40
Pu abm0 -52,5 -50,5 -48,5 -46,5 -43,5 -40,5 -37,5
U MBn0 2,18 2,75 3,46 4,36 6,15 8,69 12,3
" [MBO 2,9 3,67 4,63 5,82 8,22 11,6 16,4
P .10° nBtn0 3,2 5 8 13 25 50 100
" nBt0 5,7 8,95 14,3 23,3 45 90 179

IIpumeuanue. Ecnu n3MepeHHBI ypOBEHb IIyMa MPEBHIIIAET COOTBETCTBYIOIIEE 3HA-
4yeHue Ha 5 1B, TO NMpHHUMAIOTCS MEPHI JUIsl ONpPE/IeICHHS IPUYUH U UX YCTPAaHECHHSL.

CymiecTBytolye HOpMBI IIIyMa Ha BBIXOJE KaHasla, 00pa30BaHHOTO Pa3IMYHBIMH

CpenpenHeMUHyTHBIE ICOPOMETpHIECKare MOITHOCTA CyMMAapHBIX
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AHAJIOTOBBIMH CHCTEMaMH Tepeadn (BO3AYIIHBIMHU, KaOeIbHBIMH, PagrHopereHBIMH,
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1 COOCTBEHHBIX 1TyMOB, BHOCUMbIX OKOHEYHbBIMU CTaHIUAMHA ACII

Tabnuma 18.8

3arpy3ka |Cymmapssbie | CoOCTBeHHBIE
Amnmnaparypa (cpenHemu- LIyMBI B LIyMBI B Ka-
HyTHas Moll- | kaHane TY, Hame TY,
HOCTb), nBTn0 nBTo0
1 2 3 4
JIBe OKOHEUHBIC CTAHITUH WK Y3JIOBBIC CTAaHIIHU
¢ TpausuroM o TY, o6opynoBanHbie yHUDU-
LUPOBaHHOHU MpeoOpa3oBaTeIbHON anmnapaTy-
poii:
-6e3 T — 500 200
-¢Tr — 600 250
B ToMm uucne:
1.1. AnmapaTypa HHIUBHIYATLHOTO (KaHAb- 4(T10) 300 100
Horo) npeobpazoBanus CUIIT-60
1.2. Aumaparypa epBUYHOT0 IPYIIIOBOTO 8 (BIN) 100 50
npeoOpazoBaHus
1.3. Anmaparypa BTOpHYHOTO IPYIIIOBOTO 15 (TI) 100 50
npeoOpazoBaHus
1.4. Anmaparypa TpETHYHOTO I'PYIIIONBOIO - 100 50
npeoOpa3oBaHus
2. 1ee okoneunble cranimu ACIT (N < 60 kan.):
K-60, V-60, I1-480, I1-306 9 600 250
I}gggl’% V-60E, BK-60-2 11 550 200
8 600 250
K-24-P 8
KB-12 400 230
4 600 250
B-12-2, BO-12-3
2,1 700 250
B-12-3
A 21 800 250
B-3-3
3,5 700 550
B ToMm umcie:
2.1. Anmapatypa HHIUBHIYAIFHOTO (KaHAIBHO-
ro) npeoOpa3oBaHus
K-60. V-60. I1-480 4 (TI) 300 100
K-6011, V-60E, I1-306 4 (TIT) 300 100
K-24-2. K-24-P 4 (T1 300 100
KB-12 4 (TIM 300 100
B-12-2. BO-12-3 2.1(TIM 400 100
B-12-3 2.1(TIM 500 100
2.2. Anmanarvna nenBUYHOTO THVITITOROTO TIne-
- K-60. VV-60. T1-480 9 (BIN 150 100
11 (B 100 50
- K-24-2, K-24-P 8 (JIT) 300 100
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MpoIoJbKeHHE Ta0IuIb! 18.8

1 2 3 4
-KR-12 4 (JTT) 300 100
- B-12-2, B-12-3, bO-12-3 2,1(JIT) 300 100

2.3. Anmapatypa BTOPUYHOTO TPYIIIOBOTO Tpe-
obpazosanus CII:

- K-60, V-60, I1-480 9 (JIT) 150 100
- K-6011, V-60E, BK-60-2, I1-306 11 (JIT) 100 50

Hsmepenue u oyenka. W3-

Tlep IIp MepeHue 1myma B kaHaine TU
j NPOM3BOIUTCS B O00OMX Ha-
NpaBJICHUSIX Tepefayl Ha BBI-

Kanan T4 XOJI€ KaHajla B 4ac HaubOIb-
LIeil 3arpy3Kd IO CXEME pHC.

ui §\: :g 600 OM 18.7. Usmepurens myma HIIT
IIp Ilep MO3BOJSIET ~ M3MEPATH  Kak
B3BelieHHOe (mcodomerpuie-
CKOE), TaK W HEB3BCIICHHOE
(meficTByroIee) 3HAUCHHUE Ha-

Z,,=6000M

P =+4 25 Puc. 18.7
NPsDKEHHUS WM YPOBHS LIyMa.
ITopsinox u3mepenuit: 1. YCTaHOBUTh HOMHUHAJIBHOE OCTaTOYHOE 3aTyXaHHE KaHa-
na TY. 2. K Bxony kanana (Ilep) Ha mpOTHUBOIMOIOKHOM KOHIIE KaHalla MOJKIIOYUTh
Harpy3ky 600 Om. 3.K Beixony kanana (IIp) moaxmounts usmeputens nryma MII u
M3MEPHUTh cpejiHee TcodoMeTpruuecKoe WK ACHCTBYIONEE HANpPSHKEHUE LIyMa B Te-
YyeHHUe J1I000ro yaca HauboJIbIIeld Harpy3KH C MHTEPBAJIOM MEXAY 3amepamu 1 MUH.
[lokazanus cnexyer OoTCUMTHIBATH 3a mepuon 5 c. [Ipu m3MepeHnsx (UKCHpOBATh
CPEHIOI BEIMYMHY IIOMEXH W HE YUYUTHIBATh OTAENbHBIC PE3KHE OTKIOHEHHMS
cTpenku mnpubopa (3a OOMH 3amep [oOIyckaeTcs He Oomee 2...3 BEIOPOCOB).
4.BBIUUCINTH CPEHIO BEIMYUHY HANpsDKeHMs myma 3a 1 1 mo gopmyie

1 m
Umcp :_Zumi , (1832)
m i=1

rae Uy — pesyspTar i-ro u3amepeHus, M — obliiee 4o H3MEpeHHii.
5. CpaBHHTH IOJy4YE€HHOE 3HAYEHUE C HOPMOW. I3MepeHHasi BelMuMHa 1IymMa JOJIK-
Ha OBITH He O0JIee paCCUUTAHHOW HOPMBEI.

18.3.4. 3amMIIEHHOCTH OT BHATHBIX MePeX0AHBIX BJIUSHUI MeXKIy KaHAJIaMH
Onpedenenue. BHATHON Ha3bIBaeTCS IMOMEXA, YACTOTAa KOTOPOH B ITOABEPKEHHOM
BJIMSHMIO KaHAJIE paBHA YaCTOTE CUTHAJIa BO BJIUSIONIEM KaHajie. BHTHbIE B3aMHbIE
BIUSHUS (TIOMEXH) MOTYT OBITh MEXKIY OJJHOMMEHHBIMU KaHAJIAMU CUCTEM TIepeladH,
paboTaloNMMK 10 TapaUIeTLHBIM LEMsIM MPOBOJHBIX JIMHWN, 33 CUYET B3aUMHBIX
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BIIMSHUM MEXIY LETSIMHU, a TAKXKE MEXAY pPa3HbIMU KaHallaMHU OJHOW M TOW e CHUC-
TEMBI [IEPEAYH 32 CUET HEIMHEWHBIX B3aUMOJCHCTBUI CUTHAJIOB B TPAKTAX.

B TteneoHHBIX KaHalaX CBS3HM BHATHBIC TEPEXOTHBIC TOMEXH MPOSIBIIOTCS B
BUJI€ NPOCIYIINBAaHUS NOCTOPOHHUX PAa3rOBOPOB U TEM CaMbIM MEIIAIOT Pa3rOBOPY
co0eceTHMKOB, HapyIIAlOT CKPBITHOCTh HeperoBopoB. IIpu mepenade mo kaHajgam
JIMCKPETHOH MH(OpMaLHH epexofHasi HoMexa yXy/aeT J0CTOBEPHOCTD ee IpHeMa.

3awuwennocmoio om 6HAMHOU nomexu Ha3bIBAETCSA PA3HOCTb MEXKAY YPOBHAMU
CUTHaJIa ¥ BHATHOH IepexoJHON ITOMEXH Ha BBIXOJIe KaHaja

Ay =P¢— P - (18.33)

Hopmuposanue. 3alINIIEHHOCTs OT BHATHBIX IEPEXOTHBIX IOMEX MEXAY OIHO-
VMMEHHBIMH KaHallaM{ NapaulelbHO PadOTAIOIMX CTAllMOHAPHBIX CHCTEM Iepeiadn
CHUMMETPHYHBIX KaOelIbHBIX JUHUI NpoTskeHHOCTho Ly = 2500 kM noipkeH OBITH He

Menee 58 nb mig 90% xomOuHaIMil KaHAaoB M He MeHee 52 nb — mia Bcex KoMOu-
HallM{i KaHAJIOB, & MEXAY pa3HbBIMH KaHAJaMH MapajuieibHO pabOoTaloMMX CHCTEM
WA OJHOM cucTeMbl mepenadu mpu Ly = 2500 km a,> 70 nb mia 90% xomOuHammit
KaHaJIOB U &, > 65 nb 11 Bcex KOMOMHALINM KaHAJIOB.

Ecnu mapasuiesbHbIH MpoOer KaHaloB cocTariseT L kM, ToO HopMa 3allUIIEHHOCTH
BO BCEX CIIy4Yasx OMpeAessieTcs Mo Gpopmyie

a, =a, +10lg(L, /L); (18.34)

3
Hsmepenue u oyenka. 3allMIIEHHOCTh OT BHATHBIX MEPEXOJHBIX MOMEX HU3MeEpsi-
€TCsl C UCIONIb30BaHUEM M3MEPHUTEIBHOTO TeHepaTopa U CENeKTUBHOro (M30upareins-
HOT0) U3MEpHUTENs YPOBHs o cxeMe puc. 18.8.
I/I3MepeHHe Mpon3BOJAT B O6OI/IX HalpaBJICHUAX MEpEaavyu B 4YacChl MHUHHUMaJIbHON
Harpy3Kkd B clieqyromeM nopsjake: 1. YCTaHOBUTh HOMHHAJIBHOE OCTATOYHOE 3aTyXa-
Hue (ycwienne) kaHaiuoB TU. 2. BXoa MOIBEp)KEHHOTO BIIMSHHUIO KaHala M BBIXOX

Py=-13 nb
ITep Ip
- jt 600 Om
Z,=600 Om g: Bustonuit j
f.=1020 I'y Tp kanan TY ep

[lep

600 Om 3;:

§: [TonBep:KeHHBII BIUSHUIO
Tp kanan TY

Puc. 18.8
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BIIUSIIONIETO KaHalla Harpy3uTh Ha compoTusienne 600 Om. 3. Ha BXxox BiMsIIONIIETo
KaHaJa TI0AaTh OT M3MepuTenbHoro reHepatopa I Tok gacroroit 1020 I'it ¢ HOMH-
HanbHBIM ypoBHeM (-13 nb B pexume 4[1p). 4. Ha Beixone kaHama, moaBep>KeHHOTO
BIIMSIHUIO, (HAa JajbHEM KOHIIE) B TOYKE HOMHHAIBHOTO HM3MEPUTEIBHOTO YPOBHS
pe = 4 1b cenexTuBHBIM U3MepHTesieM ypoBHs CUY n3MepuTh ypoBeHb MEpEeXoTHOM
MOMEXH Py, ¢ yactoToi 1020 ['u. 5. BeYUCIUTh 3alIUIIEHHOCTh OT BHSTHOTO Iepe-
xoxHoro BiusiHUA 10 Gopmyne (18.33) u monydeHHyI0 BEJIMYMHY CpaBHUTH C HOP-
MOH. 3alIMIIEHHOCTh CYUTAETCSI B HOPME, €CIIU 110 BEJIMYMHE OHA HE MEHee HOPMHPO-
BAaHHOTO 3HAYCHHSI.

AHaJIOTUYHO TPOBOJUTCS] N3MEPEHUE 3AINUINEHHOCTH MEKAY 3TOH ke Mapoi Ka-
HAJIOB B 0OpaTHOM HAaIpaBJICHUH. 3aTeM BBIOMpaeTCs ApyTas KOMOMHALNS KaHAJIOB, U
BBITIOJTHAIOTCS TAKHE JKE N3MEPEHHUS.

18.3.5. 3amueHHoCTh OT BHATHBIX MEPEeXOTHbIX BIMSIHHI
MKy HANpaBJeHUSIMH NepeAady KaHajaa
Onpedenenue. 3alUIIECHHOCTHIO OT BHATHBIX MEPEXOIHBIX BIUSHUN MEKTY MpPsi-
MBIM U 0OpaTHBIM HAIIPaBICHUSIMH TIEpeAadl OJHOTO U TOTO ke KaHaja TY Ha3pIBa-
€TCsl pa3HOCTh YPOBHEW CUTHAJIA P, U BHATHOM NEPEXOAHON IOMEXH Ha BBIXOJE KaHa-
714 Ppy, OOYCIIOBIEHHON CUTHAJIOM, TIepeIaBacMbIM B 00paTHOM HaIpaBICHUH STOTO
Ke KaHana a, = p, — p,. . I[Ipyu4MHamMu BIMAHMS OJHOIO HANPABJICHUS KaHala Ha

obpaTHOE SBJISIOTCS MEPEeXOIHBIC TOMEXH MEXTy LIETISIMU JTUHUNA HA OJIVKHUNA KOHET],
MCXKAY LUCISAMHA CTAHIIMOHHOTO MOHTAKa U B allliapaType.

[Tpu ncnons3zoBannu kanaina TY 1us TeneOHHON CBSI3M MEpexo]| SHEPTUH C Iie-
penavyy Ha IIPUEM CBOETO kK€ KaHaJsla IPOSIBIIETCS B BHIE MeCTHOTO 3 dekra, u naxe
OTHOCHTEJIHO CHIIBHOE BIMSIHUE HE yXY/IIaeT KauecTBO TeJae(OHHON CBS3H.

[Ipn ucnonszoBanuu kanama TY as mepenaud JaHHBIX, CUTHAJIOB TOHAJIBHOTO
TenerpaMpoBaHus W T.I., KOTJIa NepeiaBacMble B PA3HBIX HANPaBJICHHUAX KaHaja
CHTHAJIbI SIBJISIOTCS] HE3aBUCHMBIMH, IIEPEXOJ SHEPTUH C Mepeiadun Ha MPHUEM OKa3bl-
BaeT BIMSHHE HAa KayecTBO INPHUEMa CHTHAJIOB 3THUX BUAOB CB3H. Hopmuposanue.
3aIMIIEHHOCTh OT BHATHBIX IEPEXOAHBIX BIMSHUHA MEK1Y pasHbIMU HAIIPaBICHUSIMHI
nepeaayn 0JJHOrO M Toro ke kaHana TU mosmkxHa OBITH: a) A mpocToro kaHama TY,
obpazoBanHoro B ACII ¢ momomipio kaHanooOpasytouieit anmapatypsl CUII-60 ¢

YHCIIOM Y4YacTKOB TpaH3uTa 1o rpymnnoBsiM Tpaktam N < 10, a,, >50xb, npu N >

10 a,, 248 1B, a min CUIT-300 mpu moGom N a,, 2551b; 6) 111 cocTaBHOIO
kaHana TY, o6pazoBanHoro B ACII ¢ moMoIpi0 KaHAI000pa3yomel anmaparypsl

CHII-300 a,, >55-101Ign;
CHUII-60 mpu n < 3 a,, >48-10Ign; (18.35)
CHII-60 mpu n > 4 a,y, =44 1b;

B) TIpU Pa3HOTUITHOM KaHasmooOpa3zyromeM obopynosanuu (CUIT-60, CHUIT-300 u ap.)

308



10

-0, -0
a,=10lg(l0 " +10 )i (18.36)

r) 1t npocroro kaHana TU, obpasosanHoro B [CII, A0, >60 nb;

1a3

I) Uit coctaBHOTO Kanaia TY, obpa3osannoro B LICIT

a,o, 260 -101gm; (18.37)
€) ISl CMEIaHHOTO K Ppc.18.9
a,o 255 —101g(n+ m), Ho He MeHee 44 1b. (18.38)

B npuBeneHHBIX GopMynax: N — yucno npocteix kananoB B ACIT; m — uucio mpo-
cTeIX kaHaioB B 1ICII.

Jnst aHaJIOTOBBIX CHUCTEM Mepelauyd MOXKHO HCIIOJIB30BAaTh U JIPYTYIO METOAUKY
pacdera HOpM: a) 3aIUIICHHOCTb MEX/y HalpaBICHUSIMH NEpeadyn U NpueMa KaHa-
J1a OZHOIIOJIOCHBIX CTAlMOHAPHBIX M MOJIEBBIX 2-X KaOEIbHBIX, a TAKXKE OJHOKAOEIb-
HBIX JIBYXIIOJIOCHBIX CHCTEM Mepeaadn MpOoTshKeHHOCThIo Lo = 2500km (wm B mpo-
CTOM KaHaJie) JOJDKHA OBITh 8, > 55 1b; 0) B OAHOMOJOCHBIX OJHOKAOCIBHBIX TOJIe-
BBIX CHCTEMax IIepelavyd 3alliIICHHOCTh A AanbHOCcTH Lo = 1000 kM (wmm B mpo-
CTOM KaHaJe) HOJDKHA OBITh 8, > 351b. Ilpu mporskeHHOCTH KaHama L kM (wmm n
OPOCTHIX KAHAIOB B COCTABHOM) yKa3aHHbIC HOPMbI yMeHbIatorcest Ha 101g(L/L,) ab
(unu Ha 10lg n, ab).

Hsmepenue u oyenxa. VI3MepeHne 3alMIIEHHOCTH MEXAY HAIPABICHUSIMH IMepe-
Jaun ¥ npuema B kaHaje TUY mpou3BoAMTCS B 000OHMX HaIlpaBICHUSX Iepenadd 4-xX
IpoBOAHOrO kaHajua TY B 4ackl MUHUMAJIBHOHN 3arpy3Ku CUCTEMBI II€pellayu B Cle-
nyromeM nopsiake (puc. 18.9): 1.YcTaHOBUTh HOMHUHAIBHOE OCTATOYHOE 3aTyXaHUE
kaHana TY B o0oux HampaBieHHsAX. Ha MpOTHBOIOIOKHOW CTaHIIMK BBIXOJ M BXOJ
KaHaJa Harpy3uTh Ha comportuBieHne 600 Om. 2. Ha Bxon kaHana (B TpakT mepena-
M) BKJIFOYUTH M3MepuTenbHblii renepatop U (Z, = 600 Om) u yCTaHOBUTH TOK Yac-
toThl 1020 'l ¢ HOMUHanbHBIM ypoBHeM MuHyc 13 nb. 3. K Beixoay Tpakra npuema

|—> P =—131B

600 Om
Z, =600 Om

kanan TYU

cny Ip E E
| 600 Om
Z,~ eoojﬂ
Pin Puc.18.9
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IOJKITIOUHTE CENeKTHBHBIN m3Meputens yposHs CUY (Z,, = 600 Om) n m3mepurs
YpOBEHb BHSTHOM NEPEXOIHOM NOMEXH P, TO €cTh ypoBeHb yacToThl 1020 I'm.
4.BpIUUCINTh 3alIUIICHHOCTh MEXKAY HAIPaBICHUSAMH INEpefadn U mpuema no ¢op-
MyJi€ 8, = P¢ — Prny TAE P — HOMUHAJBHBII OTHOCUTENBHBIM YPOBEHb CHUTHAJIA PaB-
Hbli + 4 1b. 5. Ilody4yeHHOe 3HaYeHUEe CPaBHUTH C HOPMOM. 3alUIIIEHHOCTh CYUTACT-
sl B HOpME, €CJTH 3TO 3Ha4€HHE PaBHO MM OO0JIbIlle HOPMHUPOBAHHOTO.

AHaNOrN4HO NMPOBOJUTCS U3MEPEHUE B OOpAaTHOM HANpaBleHWU (Ha MPOTHUBOIIO-
JI0’)KHOM KoHIIe kaHana TY).

18.4. JlononHUTE/IBHBIE YJIeKTPHYecKUe MapaMeTpsl Kanajaa TY

OreHKa BO3MOXHOCTH HCIIONIb30BaHMA KaHama TY uIs nepenady CUTHAJIOB amma-
parypel TT, I1/] u npyrux HeTene(OHHBIX CUTHAIOB ITyTEM H3MEPEHUH U PETyIIHpo-
BOK JI0 HOPM JJONOJTHUTENNBHBIX TApaMeTpoB KaHana TY, paccMOTpeHa HHUXKe.

JIg 9acTy NOTONHUTENBHBIX TAPAMETPOB B HACTOAIIEE BPEMS OTCYTCTBYET OIBIT
OLIEHKH B MpolLiecce IKCIUTyaTallud CeTel CBSI3M U CHCTEM Iepelaud, a s HEKOTO-
PBIX HET JOCTAaTOUHO OTPAOOTaHHBIX U CEPUHHO BBITYCKAEMBIX U3MEPHUTEIbHBIX MPU-
60poB. OHAKO HOPMBI Ha 3TH IapaMeTphl JJIs ceTeBBIX KaHanoB TU omperneneHsl U
HCIIONIB3YIOTCS TIPH pa3pabOTKe COBPEMEHHBIX MHOTOKAaHANBHBIX CHCTeM nepenadn. K
TaKUM ITapaMeTpaM OTHOCATCS CIEIYIOIINe. BEIMYMHA U 9aCTOCTh UMITYJIbCHBIX IO-
MeX, [NIyOMHA ¥ YaCTOCTh KPAaTKOBPEMEHHBIX U3MEHEHNH YPOBHS CHTHAJA, CKAYK000-
pa3HOe M3MeHEeHHe (pa3pl meperaBaeMoro curHaia, ApoXkaHue (asbl, 3alIUIIECHHOCTh
OT ITOMEX, BO3HUKAIOUINX N3-3a ITyJIbCAINH HCTOYHUKOB MTUTAHMS.

18.4.1. AMNIIMTYIHAsl XapaKTepPUCTHKA
Onpedenenue. AMITIUTYTHOW XapaKTepUCTHKOH KaHana TY Ha3pIBaeTCs 3aBUCH-
MOCTBH OCTATOYHOTO 3aTYXaHHsI OT YPOBHSI CHTHANIA HA BXOJe KaHaima ar = @(Pyy). OTa
xapakTtepuctuka Hopmupyetcs Ha f = 1020 'n. OHa orieHHBaeT JMHEHHOCTh KaHAJIa
Ha IOpOre €ro mneperpy3kd. Bun aMmiauTynHOW XapakTepUCTHKH Ans kaHana TY c
JBYXIPOBOJHBIM OKOHEUHBIM U YETBIPEXIPOBOJHBIM OKOHYAHUSAMH IpPUBEACH Ha
puc. 18.10 u 18.11 cooTBeTCTBEHHO.

ar, b

Aa,> 21b

Aa,<0,31b Aa,> 8n1b
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Pgx, ab

Puc.18.11

Bo n3b6exanue neperpysku kanana TY v rpynmnoBbIX YCTPOHCTB B COBPEMEHHOM
anmnapatype MHOTOKaHalbHbIX cucTeM mepenaun ¢ YPK Ha Bxoje kaxmoro kaHaia
TY BkiouaeTcst orpannuutens aMmutyn OA (cm. puc.18.1)

Jlo mopora orpaHn4eHus (TOpora Ieperpy3KH) aMIUINTYAHAs XapaKTEepUCTHKA
(AX) nomkHa OBITH TMHEHHOW, TO €CTh OCTATOYHOE 3aTyXaHHWE HEIOJDKHO 3aBHCETh
OT ypOBHsI CHTHaJla Ha BX0oJ¢e KaHana. OTKIOHEHHE aMIUTUTYAHON XapaKTEPUCTUKH OT
JMHEHHON HA 3TOM y4acTKe OOBSCHSETCS TIaBHBIM 00pa3oM HEIMHEHHBIMH CBOMCT-
BaM (pyHKIMOHAIBHBIX Y3JIOB AamNmapaTypbl KaHaJI00Opa3oBaHUS (MOIYNATODHI-
JEMOJIYJIATOPBI, YCHINTEIN TOHAIBHOM YaCTOTHI) U IPYNIIOBBIX YCTPOMCTB, BBI3BaH-
HBIX HapyIICHHEM PEXHMOB UX pabOThL. DTO MPHUBOJIUT K POCTY HEIMHEHHBIX MCKa-
JKeHUH B JJaHHOM KaHaJle, a B CJIydasX HapyIIeHHUS PEeXHMOB pabOThl B TPYMIOBBIX
YCTPONCTBAxX — BO BCEX KaHaJIaX CUCTEMBI IlepeayH.

B HekoTopbIX 00pa3iax CTalMoOHAPHOW M MOJICBO armnaparypbl NPEXXHHUX BBITYC-
KOB OIpaHMYHTENb aMIUIUTY BKJIIOYAETCS TOJIBKO B JBYXIPOBOJHOM PEKUME OKOH-
yaHus kaHana TUY, a mpy 4eThIpeXnpoBOJHOM OKOHYAHUU OIPAaHUYUTENb OTCYTCTBY-
€T WIN BBIKIIOUaeTca. B 3TOM cilyuae TMHEHHOCTb KaHalla JOIKHA COXPaHAThCA MPU
OoJipIIeM Jnana3oHe M3MEHEHUS BXOJHOTO YPOBHS CHTHaJIA.

Hopmupoesanue. Hopmbl Ha AX 3anatorcsa nis npoctoro kaHaia TH ¢ OA: npu
MOBBIIIEHNH YPOBHS Ha BXOJ€ KaHajla [0 OTHOLIEHHIO K HOMUHaIbHOMY Ha 3,5 nb
OCTaTOYHOE 3aTyXaHUE JOJDKHO OCTaBaThCsA MOCTOSHHBIM ¢ TouHOCThIO 0,3 nb; mpu
TIOBBIIICHUH YPOBHS Ha BXOJE KaHaja 10 OTHOIICHHWIO K HOMHHanbHOMY Ha 10 ab u
20 nb ocTaTo4yHOE 3aTyXaHHE JOKHO YRENWUUTKCS (VCUIIEHUE YMEHBIIUTCS) HE Me-
Hee yeM Ha 2 1b u 8 1b cooTBeTCTBEHH( Aa,> 81b VUPYEMBbIE TOUKUA U3MEHEHMUS
OCTaTOYHOTO 3aTyXxaHHs Ad, B IPOCTOM KaHalie MokazaHbl Ha rpadukax puc.18.10 u
18.11. Jina xanana TY 6e3 OA HOpMHpYeTCS TOJIBKO OJHA TOYKA IIPH MOBBIIICHUH
YPOBHS CHTHala Ha BXOJAE KaHajla OTHOCHTEIbHOTO Ha 7 nb. OcraTouyHoe 3aTyxaHue
MOJKET YBEIUUUTHCS (a YCHIICHHE YMEHBIIUThCS) He Oonee yem Ha 0,43 nb.

[epBas Touka npuBeeHHBIX rpadkoB AX OlleHUBAET HEJIMHEHHOCTh KaHaia T4,
a JIBe Jpyrue TOYKH XapaKTepHU3yIOT KayecTBO pabOThl OTpaHUYMTENS aMIUTHTYI.
[IpoBepka pabotsl OA MPOBOANTCS TOJIBKO B IIPOCTOM KaHase MpPU MPOBEICHUH TEX-
HUYECKOT0 00CITYKMBAaHHS M 3aKPBITHH CBS3HU 110 CUCTEME Iepead.
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B cocraBHOM U cmemanHoM kaHae TU ¢ OA ¢ n mpocteix kananoB ACIT Hopmu-
pyeTcs TONBKO IepBast TOYKA: IPH MOBHIIICHUH YPOBHS CHUTHAJa Ha BXOJE KaHAIa Ha
3,5 n1b otHOCUTENHEHO HOMMHaNbHOrO Mg kaHaioB ACII u va 3 n1b misg cMmemaHHBIX
kaHasoB (ACII u IICIT) ocraTouHOe 3aTyXaHHe IOJDKHO OBITH HOCTOSIHHBIM (C yue-

TOM €r0 HECTAaOWILHOCTH BO BPEMEHH) ¢ TOUHOCThIO He xyxke 0,5+/7 nb.

Jns xanamoB TUY, o6paszoBannbix B LICII, koHTpommpyeTcs mOpor meperpys3Ky,
KOTOPBIH it poctoro kaHana TY momxken ObiTh < 3,14 + 0,3 n1bMO0, TO ecTh Ha BX0J
KaHaJla MOXET II0JaBaThCS YPOBEHb [y, C MIpeBBIIICHHEM He Oonee dem Ha 3,14 +
0,3 b oTHOCHTEIFHO HOMHAHAJIBLHOTO.

Hsmepenue u oyenxa. AMIIIUTYAHAs XapaKTEpUCTHKA U3MepSAETCA B 4achl MUHU-
MaJIbHO# Harpy3ku Ha yactote 1020 't ogHuM U3 ABYX MeTomn0B (puc.18.12):

a) Meron pasHocTH ypoBHeil. OH UCHONB3yeTCd NPH HAIUYUU U3MEPHUTEIBHOTO
rereparopa MI' ¢ TOYHOCTHIO MEPEKITIOUEHUS YPOBHEH Mepefayn CUTHaja He XyXKe
0,11b u usmepurens ypoueid 1V ¢ Tounoctsro usmepenus He xyxe + 0,011b.

ITopsimox m3mepenust kanana B pexxume 4lIp: 1. [lomaTe Ha BXOA KaHana HOMHU-
HaJbHBINA ypoBeHb curHaia dyactotoi f. =1020 I' (P, = —13 1b) u mo npudopy NUY
OTPEryJIMpoBaTh HOPMAJIBHOE OCTATOYHOE 3aTyXaHWe (Puu = 4 1b). 2.YBemmuurts

YPOBEHb Ha BXOJ€ OTHOCHUTEIFHO HOMHHAIBHOTO Ha Apy, = 3,5 1b (p'sx = -9,5 1b),
M3MEpHUTh Ha MPOTHUBOIIOIOKHOM KOHIIE KaHala p, ., ONPEACIHTE a'y =P'sx — Puux U

Aa, =a', — &,. OLeHNUTD JIMHEHHOCT KaHasa: oHa OyneT B HopMme, eciu Aa, < 0,3 nb

JUTSL IPOCTOTO KaHana win Aa, < 0,5\/ﬁ JUIsl COCTaBHOTO. 3. AHAJIOTMYHO OTpejie-
JTUTH Ad, IpA TIOBBIIIEHUH P,y HA 10 u 20 1b OTHOCHTENFHO HOMWHANBHOTO U OIle-
HHUTb pPaboTy orpaHn4uTeNs aMIuiuTya. 6) Komnencaunonsslit Mmeroa. OH IpHMeHs-
ercst , eci ipuboper I m Y mMeIoT TOYHOCTH NMEPEKIIOUeHHS W U3MEpeHHs
yposaeii xyxe 0,1 nb. Ha cxeme puc. 18.12 BkimowaroTcss 00a Mara3mHa 3aTyXaHHHA
MeXay npubopamu n KaHajaoM. V3mepurens ypoBHS 371€Ch SIBISIETCS WHIUKaTOPOM.
TouHOCTH M3MEpEHH ONpeNeTIOT Mara3iHbl 3aTyXaHus, KOTOpPbIE TOJDKHBI oOecte-
YHBaTh M3MEHEHHE 3aTyXaHHH C TOYHOCTHIO He Xyxe 0,01ab.

IMopsimok u3Mepenus: 1.YCTaHOBUTH 3aTyXaHHWE MaraswHOB ,31=30 1b u a,3,=0
1b. 2. PerynmupoBkoii BeIxogHOTO ypoBHS WI' ycTaHOBHTH Ha BXOJe KaHajla HOMH-

+20 I[E PBX PBLIX
Iep Ip
TTTTTTTA FTTTToTA
Ur 1 M31 3 % 1 M32 ——— Uy
I | 1 K _2 | :
————————— anman TY ————————-
Z,=600 Om Mp é TMep  Z,,=600 Om
f=1020I'y
Puc.18.12
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HaIbHBIM HM3MEPHUTENbHBIH YPOBEHb curHasa p,. =-13 1b wm oTperymmpoBars
HOMHHAJIbHOEC 3HAUCHHE OCTATOYHOTO 3aTyXaHsi d,(P,x =4 Ab). 3. YBemuuuts

YPOBEHb CHTHaJa Ha BXOJe KaHaua Ha 3,50b ymeHpIeHueM 3aTyxanns M31 Ha Aa,,
= 3,5 nb, a Ha TPOTUBOIIOIOKHOM KOHIIE BBEACHHEM 3aTyXxaHus M32 (Aay;) 100uTh-
Csl TIPEXKHETO MOKa3aHWs HWHIUKATOpa ypoBHA. ONpenenuTs OTKIOHCHHE aMIUTUTY-
HOM Xa-
PaKTEPUCTHKU OT MPSMOM JIMHUM KaK Pa3HOCTb M3MEHEHUs 3aTyXaHWid Mara3uHOB
3aTyxaHus Ad; =Ad,;3; — Ady3; ¥ CPaBHUTH C HOPMOH.

AHanoru4Ho usmepsercs Aa, Ipu yBeIU4eHUH Py, Ha 10 u 20 ob 11 oneHkH Ka-
9yecTBa paObOTHI OrPAaHUYUTEIS] AMIUTUTY/.

18.4.2. KoaydpuuueHT HeTNHEHTHBIX HCKAKEHUiT

g OLeHKM HEIMHEWHBIX MCKa)KCHUW Ha JIMHEHHOM y4acTKe aMILIUTYJHOM Xa-
PaKTEPUCTUKHU ([0 MOpOTra Heperpy3KH) UCMOob3yeTcs KOd(Q OHUIMEHT HEIMHEHHBIX
UCKXXCHUH (11 KO3 PHUIUEHT FapMOHHUK).

Onpedenenue. Kor(pumeHToM HENWHEHHBIX WCKa)KCHUH HAa3bIBACTCSA OTHOIIE-
HUE CYMMBbI KBaJpaTOB aMIUIUTY]l TAPMOHHUK NE€PENABAEMOI0 CUTHAJNA B CTEHEHH /2 ,
HauMHas CO BTOPOM FapMOHHUKH, K aMIUIUTYJl€ TIEPBOM rapMOHUKH 3TOrO CUTHajla Ha
BBIXO/I€ KaHalla, yMHOkeHHOe Ha 100%

QUD"

H

-100%,, (18.39)
1

rae Up. ~ aMIUIMTyasl TapMOHUK (HadWHasi CO BTOPOW) IepefaBaeMOro CHUTHajla Ha
BbIXO/ie KaHana, U . = U, — aMITuTy/1a epeaBaeMoro u3MepUTeIbHOro (CHHYCOU-
JIaJIbHOTO) CUTHAJIA Ha BBIXOJIC KaHaJa.

Hopmuposanue. HopMel 3agarorcsi Ha o0 ko3(hGHUIUEHT rapMOHUK K, 1 OT-
JeJBbHO Ha K03 duimeHT 3-it rapMoHuk Ki. = (U;, / U;;)-100%. Bemmunna ko3hdu-
IIMEHTa TPETheH TaApMOHUKH HOPMHUPYETCSl UCXOAS U3 0cO00TO BIMSHUA €€ Ha padboTy

Py=-13 1b
Ilep p
ur E cny
Kanan TY
Z,=600 Om
r_ Z,;y=600 Om
f=1020T"1t —
IIp Iep
Puc.18.13
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anmaparypbl TOHAIBHOTO TeJleTrpadupOoBaHus.
BwmecTto xoaddunneHToB HenmnHEHOCTH (KO3(QPHUINEHTOB TAPMOHUK) HCIIONB3Y-
I0TCS TAKOKe 3aTyXaHUs HEJTMHEHHOCTH
a, = 20Ig (1/k,) u a; = 20Ig (1/Kk,..). (18.40)

HeszaBucumo oT unciia MpocTHIX KaHAJIOB B COCTABHOM KOA((GHIMEHT HEMHEHHOCTH
JoIDkeH ObITh He Oonee 1,5%(a, > 35 nb), koaddunmeHt Tperselt TapMOHUKY — HE
6omnee 1% (as. >40 nb).

Hsmepenue u oyenxa kod(pGUINEHTOB TapMOHHK IIPOM3BOJUTCS IO CXEME
puc.18.13 B 00onx HampaBICHUAX IMEpeaadd ¢ MCIIOJF30BAHUEM aHATU3aTOPa CIEK-
Tpa WU CeJeKTUBHOTO (Mm30mparenpsHoro) mmepurens yposas (CUY). M3mepurens-
HeIii reHepaTop (MI') momkeH ObITE ¢ KO3 (UIIEHTOM HEMWHEWHOCTH HE Oolee
0,1...0,2%. Ecnu ncrions3yeTcs reHepaTop ¢ XyamuM Ko3(GHINEHTOM HEINHEHHO-
CTH, TO Ha BBIXOJE €ro BKJIIOYaeTcsi (GWIBTP HIDKHMX YacTOT C 4YacTOTOH cpesa
1020 I'n, momaBISIOIIUI BTOPYIO M TPEThIO TAPMOHUKH U3MEPHUTENLHOTO I'eHepaTopa
JI0 BeW4HH He MeHee 46 nb.

W3mepenus: mpoBOAATCS B Yachbl HAMMEHBIIEH Harpy3Kd B CIEAYIOILEM HOpPSIKE:
1. YcTaHOBHTh HOMHMHAIIBHOE OCTAaTOYHOE 3aTyxaHue (ycwienue) kanana TU. 2. Ha
BXOJI KaHalla COTJIACOBAHHO BKIIIOYUTH M3MepuTenbhbiii renepatop (f. = 1020 I'y) ¢
ypoBHeM -13 nb.3. K BbIXOmy KaHama COTJIACOBAHHO MOJKIIOYNTH aHAIN3aTOp Ha-
npsoxernid wn CUY u m3meputh Hanpspkerne rapMoHuK Uy, U;., a Takke Hampske-
HHE M3MEPUTEIBHOrO cUrHana (1epBoif rapMoHUKH Uj,) WM YPOBHHU 3THX HarpspKe-
HuH. [Ipy n3MepeHnn ypoBHEH HX ClieyeT NepecyuTaTh B HANPsOHKCHUS. Brrancints
K03((UINCHTH! WX 3aTyXaHUs HENMHEWHOCTH, OLICHUTh JINHEHHOCTh KaHana. [lomy-
YeHHbIe 3Ha4eHUs K03()(UIIMEHTOB OJDKHBI OBITH HE Ooee, a 3aTyXxaHuil He MeHee
HOPMHUPOBAHHBIX BEJIHYHH.

18.4.3. da3oBas xapaKkTepHCTHKA
Onpedenenue. @a3oBoil XxapakTepucTHKON kaHanma TU Ha3pIBaeTCS 3aBUCHMOCTD

ero paGoueit daser or wactotel B =@(f). Ipumepnrii Bun dasosoii xapaxte-

pHUCTHKHU IpuBeleH Ha puc.18.14,a. Ha npakTike moiab3yl0TCS MOHATHEM IPYIIIOBOTO
Bpemenu npoxoxaeHus (I'BII), kotopoe onpenensercs kak Mpon3BoaHas oT (ha3oBoi
XapakTepucTHku 1o gacrore t, =0db/dw, rae ® = 2nf. 3aBucumocts rpymnmosoro

BPEMEHH TIPOXOXK/CHHUS OT YaCTOTHI B IMOJIOCE YacToT KaHana oT f; 1o f, mpusenena na
puc. 18.14,6. B cpeaneit uyactu kaHana (aszoBas XapakTepHCTHKa OJHM3Ka K
JMHEHHOH, a 10 KpasM MOJOCHl HAOIIOAETCs] yBEIHMUCHHE €€ KPYTU3HBI, YTO U OT-
paxaercs Ha Xxapaktepuctuke ['BII. He-nmuHeliHOCTh W YacTUYHO OOUIMI HAKJIOH
(azoBolf xapakTepuCTHKH B KaHaime TY ompenensercss B OCHOBHOM (MIBTpaMu
annapaTypbl KaHaJILHOTO NMpeo0pa3oBa-HUs M 3aBHCUT OT MX KOJMYECTBA B TPaK-Te,
TO €CTb OT YHCJa TpaH3uToB 1o TY.
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B OIIMY kaHama y4YUTHIBAIOT BIIH-
suue cpennero 3Haenus IBII to, n i
orknoHenue I'BII ot cpennero 3naue- :
Hus Aty Ilpu Gonemoil Benumuune tor, :

|
]
|

3aTpydHsAeTCsl BeAECHUE OEeryioro pasro- fi
BOpa, HapylIlaeTcss KOHTAKT MEXIy pas-
TOBapHBAIOLINMHU 10 KaHany. Ilpu aTom
6omp1oe to, MPaKTUYECKH HE CKa3bIBa-
eTcs HAa MCKAKCHMM CHTHANa, TAK Kak ©0) U , ___
BCE €ro COCTABISIOIIME TPHUXOIAT K I\ /
NpPUEM-HOMY KOHIly C OJIMHAaKOBOU i === v- - - —
3afepkkoi. OTKIIOHEHHWE TpyNIOBOTO {
BpeMeHH Al;, HE OKa3bIBAET 3aMETHOTO fi f2 f
BIMSHUA Ha Ka4decTBO Tene(OHHOMH Puc.18.14
CBS3M, HO 3HAUUTENBHO BIHAET Ha
nepenayy 10 KaHally JUCKPETHBIX CHUTHAJIOB, MCKaXkas uX (opMy H3-3a pa3indHOU
CKOPOCTH NMPOX0XKIEHHUSI YACTOTHBIX COCTABIISAIOIINX TaKUX CUTHAJIOB.
Hopmuposanue. B OIIITY kaHana TOHaNbHOM 9acTOTBI HOPMHUPYETCS HEpaBHO-
MepHocTh I'BII (oTHOCHTENBHOE TPYIIIOBOE BpEeMs) — OTKJIIOHEHHE BEJIMYMHBI IPYII-
MIOBOTO BPEMEHH MPOXOXKACHUS YaCTOTHBIX COCTABIIIOIIMX CHUTHANa OT €ro 3Hade-
HUs, U3MepeHHoro Ha yactore 1900 I'u
At,-p = Atrpf _trp 1900+ (1841)
OTKIIOHEHUE BETMUUHBI TPYIIIOBOTO BPEMEHU B OCHOBHOW YaCTH MOJIOCHI KaHaNa
(0,4...3,2 xI'm) ot 3HaueHus Ha gactore 1900 ['m B mpocToM KaHaIe JOIDKHO
HaxXOJIUThCsA B Ipeaenax Aty <2 Mc, a pa3sHOCTb 3HAYEHUH IPYNIIOBOTO BPEMEHHU HA
gacrorax 0,6 u 3,2 k't He moiwkHa ObITH Oonee 0,3 mc. [Ipu N IPOCTHIX KaHATIOB B
COCTaBHOM KaHajle 3HadeHHs Aly, yBeIM4HMBaeTCs, MPUYEM AJIA OOJNErYeH s YCIOBUM
KOPPEeKTHPOBaHUs (Pa30BbIX HCKaKCHUN B KaHamax TU HopMHpyeTcs pa3dpoc
YaCTOTHBIX XapaKTepUCTUK Aty,. B Tabmunax 9 u 10 nmpusenensl 3HaueHus Aty ams
MPOCTHIX M COCTAaBHBIX KaHANOB, 00pa3zoBaHHbIX B ACII u I{CII ¢ momoripio
OJTHOTHUITHOTO KaHajoo0pasytoriiero obopynosanusi (KOA). ITo atum Tadmuimam
CTpOsITCA TpadUKH-TIIA0IOHEI U Pa3IMIHBIX CTPYKTYp kKaHanmoB TY. Ha puc.18.15
npuBeeH madnon as npocroro kanana ACII ¢ CUIT-300. M3mepennas
XapaKTEPUCTHKA sl -, (f) JOKHA HAXOUTHCS B 3aIUTPUXOBAHHON 00sacTu. Js
cocraBHbIX KaHAIOB TY (B TOM umcie cMelmanHbIX), oopa3zoBanHbix B ACIT u ICII ¢
nomompio pasHotunHoro KOA, otknonenue At Ha Ka)10i 9aCTOTE ONPEAEINACTCS
0 3MIUPHYECKOH (opmyIie

k k
:Zrini +3 Zaf (z)-n,, (18.42)
i=1 i=1
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alip, MC

-4.0 rae Ni— obIee YHCiIo y4acTKOB TPaH3WTA IO
1 TY B cocraBHoMm kaHane ¢ KOA i-ro tuma;

3,0
i T;i, 0 (T ) — CpelHEE 3HAYCHUE OTKIOHCHHUS
20 { U CPEJHEKBAJPAaTUYECKOE OTKIOHEHUE OTHO-
j curensHoro I'BII Ha naHHOI yacToTe Ui OJ-
10 Horo ydactka Tpansuta mo TY ¢ KOA i-ro
' t Ji tuna (ta6mn.18.11); k — uncno tunmoe KOA B

AN T COCTaBHOM KaHalie.

-0,1 05 15 25 e B kanamax TY Oonblioil HMpOTSKEHHOCTH

HOPMHUPYETCS TaKXKe CpPEHEe BPEMs IPOXO0XK-
JeHus to,. OTO 3Ha4YeHHE JOIKHO OBITH He
6osiee 90 Mc I KaHaNa TIPOBOJHBIX WIIM PaJUOpPENEHHBIX CHCTEM Iepeaad, a ¢
Y9eTOM KOCMHYECKOTO (CIIyTHHKOBOTO0) y4acTka — He 6osee 390 mc, u3 xotopsix 300
MC OTBOJUTCS] HA KOCMHYECKUH yJacTOK KaHasa.

Puc1815

Yacrornas xapakrepucruka At;, kananos T4,
o0pa3oBaHHBIX ¢ ToMouIbio ammaparypsl CUII-300
Tabnuma 18.9

YacroTa, Ywucmo TpaH3UTHBIX yaacTkoB TY:

[pessmenue ['BIT otHocuTensro I'BIT Ha wacToTe 1900 ' (Mc)

300 28 55 8,0 10,0 125 150 17,0 19,5 22,0 240 26,5 29,0
400 18 34 50 65 80 95 115 13,0 145 155 175 19,0
500 13 25 40 50 60 70 80 90 100 115 125 135
600 1,1 19 28 36 44, 55 60 70 80 85 95 100
800 0,70 1,3 18 23 29 34 40 45 50 55 60 65
1000 (0,35 0,60 090 12 14 17 19 22 25 27 30 32
1400 |0,15 0,25 0,35 0,45 0,50 0,60 0,70 0,75 0,85 09 1,0 11
1600 0,1 0,13 0,17 0,21 0,24 0,27 0,31 0,34 0,37 04 0,42 0,45
2200 0,1 0,15 0,21 0,26 0,31 0,36 0,42 0,47 0,52 0,57 0,62 0,67
2400 |0,15 0,26 0,37 0,47 057 0,68 0,78 0,88 10 11 12 13
2600 (045 085 12 16 20 24 27 31 35 38 42 45
3000 (0,75 14 21 27 34 40 46 55 60 65 75 80
3200 14 27 40 55 65 80 90 105 115 125 14,0 150
3300 20 40 60 75 95 115 13,0 15,0 16,5 185 20,0 22,0
3400 40 7,0 10,0 13,5 16,5 19,5 22,5 255 28,5 32,0 35,0 .38,0
Cumxenune I'BIT orHocutensno I'BIT Ha wactore 1900 I'ix (mc)

300-3400(01 01 01 01 01 01 01 01 01 01 01 01
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YacroTHas xapakrepucTuka At,, kananos TU, oOpazoBaHHbIX ¢ nomombio anmaparypsl CALIO
Ta6mmma 18.10

Yacrora, Yucno TpaH3uTHBIX yyacTkoB TU:
[Ipessimenue I'BIT otHocuTensHO ero 3HaueHus Ha yacrore 1900 I'ig

300 0,3 |04 (06 |0,75]|0,95(1,1 |13 (15 |1,7 (18 |2,0 |22
400 0,15 0,25 (0,31 0,40 |0,50 |0,56 |0,65 (0,75 0,80 (0,90 |1,0 | 1,1
500 0,10 /0,13 (0,18 |0,22 |0,26 |0,30 |0,34 (0,38 |0,41 (0,45 |0,49 | 0,52
600 0,10 |0,10 (0,12 |0,14 |0,16 |0,17 |0,19 (0,20 |0,22 |0,23 |0,24 | 0,26
800 0,10 |0,10 (0,10 |0,10 |0,10 |0,10 |0,10 (0,10 |0,10 (0,10 |0,10 | 0,10
1000 0,10 0,10 (0,10 |0,10 (0,10 |0,10 (0,10 |0,10 |0,10 (0,10 |0,10 | 0,10
1400 0,10 0,10 (0,10 |0,10 (0,10 |0,10 (0,10 |0,10 |0,10 (0,10 |0,10 | 0,10
1600 0,10 0,10 (0,10 |0,10 (0,10 |0,10 (0,10 |0,10 |0,10 (0,10 |0,10 | 0,10
2200 |0,10 (0,15 0,21 |0,27 (0,32 |0,37 |0,42 |0,47 (0,52 |0,57 |0,62 (0,67
2400 0,15 (0,21 |0,30|0,40 (0,47 |0,55 (0,63 |0,71 (0,80 {0,90 |0,95 | 1,1
2800 0,30 (0,40 (0,55|0,75 (0,87 |1,1 (2,2 |14 (15 |17 |18 |20
3000 |0,3010,5510,75(1,0 |1,2 (1,4 |1,7 |19 |21 |23 (25 |27
3200 |0,4010,7 |1,1 (14 |17 (20 |2,3 |2,6 |29 |3,2 (35 |4.0
3300 |0,501(0,9 |1,3 (1,7 |21 (25 |2,8 |3,2 |36 |40 (44 |48
3400 |060(1,1 |16 |21 (266 |3,1 (36 |41 (46 |55 |60 |65
Camxenue I'BIT otHOCcHTeNnBHO ero 3HaveHus Ha 4actote 1900 I (Mc)

300-3400{01 02 03 03 035 04 045045 05 055 06 0,65

Cratuctrueckue mapametps! [ BIT kananos TY,
00pa3oBaHHBIX ¢ MOMOIILI0 06opymoBanus CUII-300, CAIIO
Tab6amna 18.11

Yacrora| CUII-300 CAIIO 1 2 3 4 5
o [ me [o(tM | 1, Mc |o (t)Me 1400 | 0,06 | 0,03 | -0,03 | 0,02

c 1600 | 0,02 | 0,02 | -0,03 | 0,02

1 2 3 4 5 2200 | 0,04 | 0,02 | 0,04 | 0,02

300 | 225|016 | 0,16 | 0,02 2400 | 0,09 | 0,02 | 0,07 | 0,02
400 | 147 | 009 | 0,07 | 002 2800 | 0,35 | 0,03 | 0,14 | 0,02
500 1,04 | 0,06 | 0,03 0,02 3000 0,62 | 0,03 | 0,2 0,02
600 | 0,78 | 0,04 | 0,004 | 0,02 3200 | 1,18 | 0,07 | 03 | 0,02
800 0,45 | 0,03 | -0,02 | 0,02 3300 1,74 | 0,08 | 0,37 | 0,02
1000 | 0,25 | 6,02 | -0,03 | 6,02 3400 | 2,94 | 0,23 | 0,48 | 0,03

317



Poy=-23 1B

Ilep IIp
13B3 :gg U3B3
ITep Ip
Kanan TU
Ilp Ilep
Puc.18.16

Hsmepenue u oyenxa. U3mepenne nepasHomepHoctu ['BII curnana mpousBogut-
csi npubopom [1-323-1U3B3 B cnenyromem nopsiake (puc.18.16): 1. YcraHoBUTH HO-
MHUHAJIBHOE OCTaTOyHOe 3aryxaHue (ycmieHue) B kaHane TY. 2. Ilogkmounts Kk de-
TBHIPEXIPOBOAHPMY TPaKTy KaHajla Ha mepeaade U npueme (TOYKM HOMHHAJIBHBIX OT-
HOCHTENbHBIX ypoBHeW Munyc 13 b u miroc 4 1b) mepenarolyo U NPUEMHYIO Yac-
i npudopa I1-323-U3B3. M3Mmepenns Mpon3BOANUTh C H3MEPHUTEIBHEIM YPOBHEM Ha
nepenade MuHyc 23ab. 3. IloaydeHHYI0 XapaKTEpUCTUKY HEPAaBHOMEPHOCTH IpyIl-
MIOBOTO BPEMEHH NPOXOKACHHUS CPAaBHUTH C HOPMOH. OTKIIOHEHHE TPyNIIOBOTO Bpe-
MEHH MPOXOXKIEHHsI OTHOCUTEIBHO €ro 3HaueHus Ha dactore 1900 I'm He momxHO
BBIXO/IUTH 32 MpEJIeIIbl HOPMUPOBAHHOTO pazdpoca.

18.4.4. I3MeHeHHUe YACTOTHI CUTHAJIA

Onpedenenue. PacxoxIeHre YaCTOTHI IPUHITOTO CUTHATA OT IEPEAaHHOTO B TY
WM MHYIO CTOPOHY Ha3bIBaeTCs M3MEHEHHEM YacTOTHI CUI'HAJIA.

Kak cienyer W3 NMpHHLIMIIOB ITOCTPOSHHS MHOTOKAaHAJIBHBIX CHCTEM Ieperayd,
HCXOIHBIN (BXOMIAIIMN) CHTHAJI KAXIOT0 KaHajga MHOTOKpATHO IpeoOpasyercs (Tme-
PEHOCHTCS B pa3IMYHbIe 00JIACTH YacTOT) Mepe]] epeadell B INHHUIO, a Ha IIPOTHBO-
TMOJIOKHOM CTaHIMMU TpeTeplieBaeT oOpaTHbIE NMpeoOpa3oBaHHMs K HCXOAHOMY. Bce
mpeoOpa3oBaHusl OCYIIECTBISIOTCS B MOAYJsTOpaxX (AeMOIyasTOpax) Mo BO3AEHCT-
BHEM HECYIIMX YacTOT, BHIPaOATHIBAEMBIX T'€HEPAaTOPHBIM OOOPYIOBaHHEM KaHAJO-
oOpasyroriell ammapatypsl, KoTopoe o0iagaeT HEKOTOpod HecTaOWipHOCTHIO. Ilo-
CKOJIBKY BCE KaHaJIbHBIC CHTHAJBI MHOTOKAHAIEHOW CUCTEMBI ITEpeJad C YaCTOTHBIM
pa3iencHueM KaHaJOB SBISIFOTCS OIHOTIOJIOCHBIMH, TO HECOBMACHHE HECYIIHUX Yac-
TOT KaHAI000pa3yIoNIel anmapaTyphl, pacioJioKeHHON 0 KOHIIAM KaHajia M B MyHK-
TaX TPaH3UTA, IPUBOIUT K U3MEHCHHIO (CIBUTY) YaCTOT CHTHAIA B KaHAJE.

HckaxkeHus: pedeBoro curHaia, o0yCIOBJICHHbIE U3MEHEHHEM (CIBUTOM) CIIEKTpa
4acTOT, CKa3bIBAIOTCSI B OCHOBHOM Ha 3BYYaHHE TJIACHBIX 3BYKOB, YTO BEAET K M3Me-
HEHHIO TeMOpa pedd, YXyAIEeHUIO BOCTIpHATHS peur. OTHAKO TaKue UCKaKeHUs 0y-
IyT 3aMETHBI JIMIIb MPH 3HAYUTEITHFHOM PACXOXIEHHHM HECYIIMX 4YacToT (Topsika
HECKOJIBKHX JIECATKOB reply). Bmecte ¢ Tem naxke HEOONIBIIOE H3MEHEHHE YaCTOTHI
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(TIopsiika eIMHUIL TepIl) OKAa3BIBACT CHIIBbHOE BIMSHUE HAa KA4ECTBO Pa0dOTHl arma-
paTypsl TOHAJIBHOTO TeIerpagupoBaHUS U OPYTHX OKOHEUYHBIX YCTPOMCTB, MCIIOIb-
3YIOIIUX YacTOTHY0 Monyiauuio (UM), Tak kak M3-3a CIBUra 4acTOTHI CUTHaja B
KaHajie TOSBIISIIOTCS 3aMETHBIC HCKaKEHUSI IepelaBaeMblX UMITYJIbCOB THUIIA TIPe00-
JajaHus, BeIyliue K U3MEHEHHIO UX JJIMTEILHOCTH MMITYJILCOB M MCKa)XEHHIO Teje-
rpagHbIX CUTHAJIOB.

Hopmuposanue BenuuuHbl U3MEHEHHUS] YaCTOTHI CUTHajla, NepelaBaeéMoro Mo Ka-
Hany TY, ocymecTBiseTcss ¢ y4eToM TpeOOBaHWI KaueCTBEHHOH padOTHI MO0 HEMY
CHUCTEM IIepeladn AUCKpeTHOM nHpopmanuu (anmaparypsl TT) ¢ UM.

B npocTom kaHane nomyckaercsl n3MeHEeHHe 4acToThl He Oostee + 111

B cocraBHOM kanane, obopazoBanHOM ACII ¢ N MPOCTHIX KaHAIOB, AOMYCTHMOE
M3MEHEHHE YacTOTHI IOJDKHO OBITh He Oonee +5 ' u onpenensiercs mo ¢popmyie

Af <+10v1+k+m, ', (18.43)

rae K, m — gucno tpanszutoB o TH u I'T coorBercTBenHo. [iis kananos TU, o6pa3o-
BanHbIX LICII, mapamerp HEe HOPMHUpYETCs, MO3TOMY Ul CMELIaHHbIX KaHajioB TU
HOpMa OTIpe/IeIsIeTCs KaHaJaMH B aHAJOTOBBIX CHCTEMAaX IepeIayvm.

H3mepenue u oyenxa. VI3MeHeHUE 4acTOTHI NEpPEeJaBAEMOT0 CUTHAJa U3MEpSIeTCs
B UYETHIPEXIPOBOJHOM OKOHYaHMU KaHana TY B 00OMX HampaBiCHUSX Mepeaadu C
HCIIOJIb30BaHUEM 3JIEKTPOHHO-CUETHOTO YacTOTOMEpa WM CIEHUATIbHOro Ipubopa,
HUMEIOIIUE MOrpenHocTh He 6onee 0,1 T,

Nsmepenue mpoBogutcst B cienyromem nopsaake (puc.18.17): 1. Beixoa kanama
Harpy3uth Ha Z, = 600 Om. 2. Ha Bxox Tpakra nepenauu kanaia TU oT usmMepuTesb-
Horo renepatopa mnoxaateh curHan f. = 1020 'y ¢ u3MepuTenbHBIM yPOBHEM MHUHYC
23nb, To ecth Ha 10 n1b Hmke HOMHUHAIBEHOTO. 3. Ha BX0oJe M BEIXOJE KaHaia BKIIIO-
gnth m3mepurenn 9actoTel (1) BeicokoomubM (BO) BxogoMm. 4. Pacxoxnenne dac-
TOT OIIPENEIIUTH IO PA3HOCTH MMOKa3aHUH YaCTOTOMEPOB U CPAaBHHUTH C HOPMOW.

Z,= 600 Om
f,=10200 —— 21=600 Om
ITep Ilp
ur 73: j) ' —] 1
—2.
Kanan TU
3: j Zgo
nq Ilp lep
Zoo Puc. 18.17
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18.4.5. 3amuieHHOCTh OT MOMeX 32 CYeT HCTOYHUKOB NNUTAHUA

Onpedenenue. Ilomexu B xanane TU 3a cueT MCTOUHUKOB MHUTAHHS TOSBIAIOTCS
BCJICZICTBHE MAPa3UTHON MOIYJSIIMHM CHUTHala B KaHAJC M3-3a ITyJbCAlMi B IEMSAX
NUTaHKA anmnapaTtypsl. [10cKoIbKy HanpspKEHHE [UIS MUTAHHUSA aKTUBHBIX y3JI0B aIla-
paTypbl MOIYYaroTCs, KaK MPAaBWIIO, IYTEM BBIIPSMIICHUS NEPEMEHHOTO TOKa IpO-
MenuieHHOH acToTel 50T (peske wactoter 400 I'my), To B kaname TY mosBistOTCS
KOJIe0aHHs ¢ YacTOTaMu, OoTCTosimuMu OT curHana Ha 50K (roe k =1...8), koTopsie
Ha3bIBAFOTCS MTPOAYKTaMH MApa3sUTHON MOTYJISIIUH.

3alUIEHHOCTIO HA3bIBAETCSA PA3HOCTh MEXJY YPOBHEM CHTHalla U YPOBHEM
MPOAYKTOB Mapa3sUTHOW MOAYNALUYU Ha BBIXOJE KaHANA dpy = pPc — Pny. 1JOMEXH OT
MPOAYKTOB NMapa3sUTHOW MOAYJIALUHN OKa3bIBAIOT 3HAUUTENIBHOE BIUSHUE HA KaYeCTBO
KaHaJIOB nepeaadyr ITUCKPETHBIX CUT'HAJIOB.

Hopmuposanue. B kananax TU Hopma 3a7aeTcs Ha 3alMILEHHOCTh OT IOMEX BU-
ga f.+50-k (k = 1...8) npu smekTpONMUTaHUU ammapaTypbl MEPEMEHHBIM TOKOM

gacrotoii 50 ['m: a) mns xamanoB TY, oOpazoBaHHbIX B ACII, mpOTSKEHHOCTHIO
L<1500 kM mpu k=2 ne menee 51 ab, npu k#2 He menee 45 nb, npoTsSHKEHHOCTHIO
L>1500 xm — 45 u 40 nb coorBercTBeHHO; 0) /I KaHamoB TY, oOpa3oBaHHBIX B
LICII, HopMBI onpenelsitoTes o Gopmynam:
¢ anmmapatypoit CAIIO, CAIIK-1

any >51—10Ig m, (18.44)
¢ anmmaparypoit CALIK-2

a,, =63-101Igm, (18.45)

rae M — yucio TpaH3uTHEIX ydactkoB o TU B I[CII; B) 1 cmemaHHbIX kKaHamoB TY
HOpMa IpoBepseTcs oTnenbHo it yuactkoB B ACIT u LICII.

Usmepenue u oyenxa. I3mepeHue mpou3BOIUTCS B 000MX HAIPaBJICHUSAX TEpe-
Jlau C MCTHOJIh30BAHUEM M3MEPHUTENBHBIX TPHOOPOB ¢ COOCTBEHHON 3aIMIIIEHHOCTHIO
OT MPOAYKTOB Mapa3uTHON MOMYIALNH YaCTOTAMHU IMHUTAIOIINX HANPSKEHUI He MEHee
78 nb mo cxeme puc.18.18 B cnenyromem nopsiake: 1. YcTaHOBUTh HOMHUHAIBLHOE OC-
TaTOYHOE 3aTyxaHue (ycuieHue) kaHana. 2. Ha BXox TpakTa mepemadd oT M3MEpH-
TeabHoro revepatopa MI' monpate Tok yacroroit 1020 I'u. 3. K Bbixoay kaHana mon-
KIIFOYNTh aHAJIH3aTOp CIEKTpa FIIU CEJICKTHBHBIM M3MepHTENb ypoBHA. 4. M3mepursb
U, wiu yposenb P, curnana f; =1020 'y u nanpsokenne U, WIH yPOBEHb py,, IPO-
JIYKTOB TIapa3suTHON Momyssiuuu Ha 4yactortax f,, = (1020+50Kk) 'y (Gepyrest makcu-
MaJIbHbIe 3HaYCeHHs M3 W3MEPEHHBIX HpH pasHbix K). 5. Onpenenuth 3allUIICHHOCTD
kaHasna TY oT mpoAyKTOB Napa3suTHON MOAYIALUU

Tep Ip am=201g(U/U,,), 1B, (18.46)
[ =+ —ss—Jcny] A = Pe— Prw
fr=1020I'x Kanan TY - ITony4yeHHyI0 BEIUUMHY CPaBHUTh
TIp Tiep C HOPMOIA.
Puc. 18.18
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18.4.6. YpoBeHb ceJIeKTUBHBIX MIOMeX 0T HCTOYHUKOB MUTAHUS
H OCTATKOB HECYLIHUX YaCTOT

Onpeoenenue. CenekTUBHBIE TIOMEXH B 1oJioce KaHana TY npencraBisitor coboi
MOMEXH CHHYCOHIAIbHOM (OpMBI, 00yCIOBIECHHBIE B OCHOBHOM OCTAaTKaMH CHTHAJIOB
HECYIINX ¥ KOHTPOJBHBIX YAaCTOT, NCTOYHUKAMH HHTaHMSA, CHTHAJIAMH Y9acTOT BBI30-
Ba, IMCKPETH3ALUH U €€ TApMOHUK.

OcTaTKy HECYNINX YacTOT BO3HMKAIOT M3-332 HETOYHOCTH OalaHCHPOBKH MOZY-
JSITOPOB NPE00Pa30BATENHHOTO 00OPYIOBAHMS, OCTATKH TOKOB KOHTPOJIBHBIX YacTOT
JIMHENHBIX U rpynnoBbIX cucteM APY, a Takxke BbI30Ba U IUCKPETU3aLUU M1ONAJAI0T
B KaHaJIBbl [Iepe/ladi U3-3a HEJOCTATOYHOTO IOJIABJICHNSI COOTBETCTBYIOIIMMH (DHIIbT-
pamu. B cBsi3u ¢ 3TUM KaXbli THI BO3MOXKHBIX CEJICKTUBHBIX MIOMEX CTPOr0 HOPMHU-
pyercs.

Hopmuposanue. YpoBeHb CEJICKTUBHBIX MOMeX Ha Bbixojne kaHaia (B TOHY) B
NpOCTOM M cocTaBHOM KaHanax TY, oopazoBanHbX ACII, nomkeH ObITh:

OT UCTOYHUKOB MUTaHMUs Ha 1r000# u3 yactor 50, 100, 150, 200, 250 I'y e Go-
nee muayc 50n1bM0, a cymmapHoe 3HaueHme — He Oonee Munyc 40 nbMO;

oT HCTOYHHKOB Hecymmx dactotr: 4 k[m mna CHUII-300 e Gomee munHyc 67
1nbmM0,CUII-60 ve 6omee munayc 52 nbmO0; 8 xI['y g CUII-300 ve Gomee muHyC 52
nbm0; 12 u 16 xI'n g mo6oro CUIT He 6omee munyc 43 n1bm0; 0T 9acTOT BEI30Ba
IUTSL KaXI0i 9acToThl He Oonee MuHyc 50 nbm0.

Bue nonocs! kanana TY i annapaTypbl ¢ BbIIEICHHBIM CUTHAJIbHBIM KAaHAJIOM
Jutst Kaxaon u3 gactoT 3850 u 3825 I'1y ypoBeHb Mmomex OJDKEH OBITH HE Oosiee MU-
Hyc 38 nbm0.

B kanamax TY, o6pazoBanubix L[CII, ypoBeHb CENEKTUBHBIX MOMEX OT YaCTOTHI
JUCKPETH3aIMH WK €€ TAPMOHHK ONPEAeIsieTcs U3 COOTHOIICHUS

= | (18.47)
rae M — 4yucio TpaHSI/ITHBIlX_. yuactkoB o TY B LICII.

H3mepenue ypoBHSI CENIEKTHBHBIX IIOMEX IPOU3BOJUTCS B 00OMX HAaINpaBIICHHSX
nepeaayn.

ITopsimok m3mepenusa: 1. YCTaHOBHUTH B KaHaJle HOMMHAJIBHOE 3HAUEHUE YPOBHS
npuema rioc 4 nb. 2. [IpousBecty u3MepeHne ypoBHS MyTEM IUIABHOTO HPOCMOTpa
OIIMTY kanaia 1U00 C TIOMOIIBIO aHATU3ATOPA CIIEKTPa, JTH00 M30UPATEIILHBIM U3ME-
purenem ypoBHst ¢ Z =600 Om.

Ipumeuanue: n30MpaTesbHOCTG Npudopa noinkHa ObITh He MeHee 40 nb npu pac-
ctpoiike Ha 30 I'r u Goree.

CyMMapHBII ypOBEHb MOMEX OT MCTOYHMKOB MHUTaHHS U3MEPSETCS C MOMOUIBIO
M3MEPHUTEIIS IIyMa ¢ BHEIIHUM (MILTPOM HIDKHHX YacTOT, MMEIOIIETO TI0JIOCY Mpo-
nyckanus 10 300 ['a.

W3MmepeHHbIE YPOBHHU Py, IEPECUUTATH K TOUKE OTHOCHTENIBHOTO HYJIEBOTO YPOB-
HS Po = Pusu — 4 1B ¥ CPaBHUTH C HOPMOIA.
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18.4.7. UmnyJabcHBIE TOMeXH
Onpedenenue. VIMITyThCHOM TIOMEXOW HA3BIBACTCS pEaKIUs KaHala Ha MeEIIAoliee
BO3eHCcTBHE KpaTkoBpeMeHHOH DJ]C, aMIunTya KOTOpOil Ha BBIXOJIEe KaHAIa COM3-
MEpHUMa WK OOJIbIe aMIUIUTYBI CUT'HANA, 3 HHTEPBAJIBI CJICIOBAHNUS CUTHAJIOB MM-
MyJTBbCHOHN NMOMEXHM 3HAYUTENFHO MPEBBIMIAOT AIUTEILHOCTh NEPEXOAHOTO Ipolecca
B KaHAaJe.

[IprurHaMy BO3HMKHOBEHHS HMMITYJIbCHBIX IIOMEX B KaHAJaX SIBISIFOTCS KPaTKO-
BpPEMEHHbIE HApYIICHNs] KOHTAKTOB B IIEIISIX CHCTEMBI II€peadH, TIIaBHBIM 00pa3oM B
JMHEHHBIX TPAKTax, a Talkke B CTAHIMOHHBIX LEMSIX U KOMMYTAIllMOHHBIX yCTPOHCT-
Bax. CTaTHCTHKa MOKa3bIBAaET, YTO UMITYJILCHBIMU NoMexamHu onpenensiercs: 10-20%
OLIMOOK NpH Nepeiaue JUCKPETHBIX CUTHAIOB 110 KaHATY.

Hopmuposanue. 111 uMnyiabcHbIX ToMex HOpMbI ECD  ompenensitores B KaHame
TY npotsoxenHocThI0 L kM. OTHOCHTENBHOE BpeMs ACHCTBUS HMITYJIbCHBIX TIOMEX 3a
4acoBOW OTPE30K BpeMeHH s kaHaioB TU: a) oO6pa3oBaHHbIX B ACII o kaGembHBIM
¥ PagHOpENICHHBIM JIHHUSIM B TOUYKE C OTHOCUTEIHHBIM YpPOBHEM +41b NOIMKHO OBITH

He 6onee 1,2-10 6 L/12500; 6) obpazoBanubix B LICII 110 kabenbHBIM JTHHUSIM — HE
Gonee 1,6-107° L/12500; B) ais cMemannbix kananoB TU, 06pa3soBaHHBIX B Ka-

GelbHBIX cHcTeMax nepefadn - He Gomee 1,210 > L /12500 .

Hzmepenue. It U3MEpEHUsl UCTIOIB3YIOTCS TPUOOPHI, 00ECTICUNBAIOLIHE PETHCT-
palnio BPEMEHU AEHUCTBHS MMITYyJIbCHBIX IIOMEX 32 YaCOBBIE OTPE3KU BPEMEHH B Te-
YeHHE TpeX IMKJIOB B Yachl Hanbompmiel 3arpy3ku mo 10 gacos. M3mepsercs cym-
MapHasi JUIMTENBHOCTh PErHCTPUPYEMBIX UMIIYJIBCHBIX NOMeEX 1, M omnpegensercs
OTHOCUTEIILHOE BpeMs: OTHOLIEHUE 1, k BpeMeHH u3MepeHus 1,,,. [lomyueHnas Be-
JWYMHA CPaBHUBAETCS C HOpMOH. JIJIst n3MepeHnii HCIONIB3YIOT CIIEIHAIBHBIN TPHOOD
[1-323-CUIIIT n MATIII.

Wsmepenust mpoBoasTcs B clemyromedl nocienoBatenbHocTH: 1. IIpoBeputh u
YCTAHOBUTH HOMHHAIIBHOE 3HAYEHHE OCTATOYHOTO 3aTyxaHus (YpOBHS TpHEMa).
2. VI3MepuTh UMITYJIbCHBIE TIOMEXH M KPATKOBPEMEHHBIE IIPEPhIBAHKS B COOTBETCTBHU
¢ MHCTpyKuHed Kk npubopy. Ilpu “pa3oBbIX” M3MEpEHHSX CyMMapHOE BpEeMsl MM-
MyJBCHBIX NIOMEX M KPAaTKOBPEMEHHBIX MPEPhIBAHMI IMPOBEpSAETCS ceaHCoM 15 MuH.
Ecnu HOpMa He yJOBIIETBOPSAETCA, TO MPOBOJUTCS IOJIHBIM LUKJI U3MEPEHUN 4aco-
BBIMU CEaHCAMH.

18.4.8. KpaTkoBpeMeHHbIe H3MEHEHUs YPOBHS CUTHAJIA
Omnpenenenune. OcraroyHoe 3atyxaHue (ycuieHue) kanana TY u3amensercs Bo
BPEMEHH T10]1 BO3JICHCTBHEM Pa3IMYHbBIX IIPHYHMH KaK “MEIJICHHO”, TaK U “ObICTpO”.
MenneHHble U3MEHEHNS, BBI3BIBAIOLIUE C PABHOM BEPOATHOCTBIO KaK YBEJINYEHUE,
TaK ¥ YMEHBIIEHHE OCTATOYHOT'O 3aTyXaHHs (YCHICHUs), Ha3bIBAIOTCSl HECTAOMIIBHO-
CTBIO OCTATOYHOTO 3aTyXaHHUs (yCHIICHHS) U HOPMHUPYIOTCS B COOTBETCTBHH C T10/Ipa3-
nenom 18.3.1.
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“BpICTpble” M3MEHEHHS, KOTOPbIE UMEIOT JAMUTENbHOCTH oT 0,5 mo 300 mc, Ha-
3BIBAIOTCS] KPATKOBPEMEHHBIMU U3MEHEHUSIMU YPOBHS CHTHATIA.

OCHOBHBIMH NPUYMHAMHU KPATKOBPEMEHHBIX N3MEHEHUH YPOBHS CHI'HANA SBIISIOT-
Csi. HEUCNPABHOCTH B ycTpolicTBax APY; ommubouHble 1efiCTBUS TEXHUYECKOTO Mep-
COHAaJNa; HapyIlIEeHUs] KOHTAaKTOB B MECTaX COSAMHEHUI; MePeKIIOUeHNs TeHePaTOPHO-
ro 000py0BaHuUs; IIEPEKIIOYESHNSI HICTOYHUKOB ITUTAHUSI.

KparkoBpeMeHHbIE H3MEHEHUs YPOBHS CUTHAJIA PA3IMYaloT HerTyOoKue U riryoo-
kue. HermyOokue u3MeHeHUs! ypOBHS MOTYT OBITh KaK B CTOPOHY HOBBIIICHHS, TaK U
B CTOPOHY MOHMXEHHUS Ha BENUYMHY 2...6 1B OTHOCUTENIBHO CPEAHEro 3HAYEHUS.
Camu 1o cebe OHM HE BBI3BIBAIOT OIUIMOOK B Iepenade NUCKPETHBIX CHTHAJIOB, HO B
COYETaHNH C APYTHMH MEUIAIOMNME (haKTOpaMH OHH yXy/IIAIOT JOCTOBEPHOCTH IIe-
pemaun. ['myOOKMM IOHM)KEHHEM YPOBHS CHTHAla CUYHTACTCS KPaTKOBPEMEHHOE
yMEHbIIEHHE €ro Ha BenuuuHy 6...18 ab. Takoe NOHM)XEHHE YpPOBHSI OKa3bIBAET
CHJIPHOE BJIMSHHE Ha KadecTBO IEpeladd AAHHBIX M pabOThl KaHAJIOB TOHAIHHOTO
tenerpadpupopanus. ['myookue kpatkoBpemenHbie (0T 0,5 mo 300 Mc) moHMXKEHUSA
ypoBHs Ha BenuuuHy Ooniee 18 nb (2 Hm) HaspiBaroTcs KpaTKOBPEMEHHBIMU MpEpHI-
BaHMSIMH CUTHAJIA U SIBJISIIOTCS. OHOW W3 OCHOBHBIX NPUYMWH IOSIBICHUS] OLTHOOK MpH
nepenave naHHbIX. [lepephiBbl MPOIOMIKUTENLHOCTRIO Oosiee 300 Mc cuMTaroTCs MO-
BPEKACHUSAMU.

Hopmuposanue. B ECO nnst xanana TY npotsxeHHocThIO 12500 KM HOpMHUpYeTCS
CpEeZHSsl 4aCTOCTh MOSIBICHHUS KPAaTKOBPEMEHHBIX M3MEHEHUH YPOBHS CHUTHANA IUTH-
tenpHOCTHIO OT 0,5 mo 300 mc. [omyckaercs mosiBjIeHHE He Ooiiee OHOTO M3MEHe-
HUs: 3a 1 yac B CTOPOHY MOBBIILIEHUS OT 2 10 6 AB; 32 6 MUH B CTOPOHY MOHW)KEHHUS
oT 2 1o 6 1b; 3a 1 yac B cTopoHy noHMKeHus ot 6 10 18 nb.

Hopmupyrorcst Takke KpaTKOBPEMEHHBIE TIPEPBIBAHMSA, TO €CTh OHMKEHUE YPOB-
Hsl curHana Oonee yeM Ha 18 n1b, mpw 3TOM OTHOCHTENIBHOE BpeMs, B TE€UEHHE KOTO-
pOro ypoBEeHb CHT'HajJa CHWXEH Oojiee ueM Ha 18 nb 3a yacoBo#l OTpe3oK BpeMeHH
JIOJDKHO OBITH He Oonee: a) 1t kaHanoB TY, o6pazoBannbix B ACII o xaGenpHBIM 1
panuopeneiiHbIM JTHHUAM, M CMEIIaHHBIX KaHAJIoB, 00pa3oBaHHBIX B kKabenbHbIX CII

4,8-107° L /12500 %; 0) mis kanamoB TU, ob6pazoBanubix L[CII mo kabGeabHBIM JIH-
HHUSM 6,4-10_6 -L /12500 %; B) mis cocraBHbIX KaHaioB TY, 00pa3oBaHHBIX B Ka-

0enbHBIX U cryTHUKOBBIX CII (2,88-10_5 “Lias /7500+Z|.,9'10_5 )%, tae L. — mpo-

TSHKEHHOCTh HA3€MHOTO ydacTKa kaHama TU.

Hsmepenue OTHOCUTENBHOIO BPEMEHU KPAaTKOBPEMEHHBIX NMPEPhIBAaHUI B KaHalle
(ToHIXeHNe ypoBHSA curHajia 6omee yem Ha 18 nb) mpon3BoanTCS ¢ MOMOIIBIO TIPH-
6opa I1-323 CHUIIIT mpu mepenade Mo KaHAIy H3MEPHTEIBLHOTO CHUTHAJIA 4acTOTOU
2700 I'm ¢ ypoBHem Ha 10 nb Hbke HOMHHAIBHOTO. [IpUMEHSIETCS TaK)Ke METOINKA
M3MEpEeHHs] CYMMapHOTO0 OTHOCUTEJILHOTO BPEMEHH JEHCTBUS UMITYJIbCHBIX TIOMEX H
KPaTKOBPEMEHHBIX TMPEPBIBAHWIA YpPOBHS CHTHAJA C HCIOJB30BAaHUEM MPUOOpa
HAITIII-2 B COOTBETCTBHH C €T0 HHCTPYKITUEH.
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18.4.9. Ckaukoo0pa3Hoe n3MeHeHHe (hasbl meperaBaeMoro CHrHajia
Onpedenenue.Cxauku (pa3pl CUTHAJIA B KaHAJIE BO3HUKAIOT 3 CUET IEePEKITIOUCHUS
TEeHEePaTOPHOTO 00OPYAOBaHHS B OKOHEYHBIX M TPAH3UTHBIX IMTyHKTaX. DTO MPHUBOIUT
K JOTIOJTHUTEIBHBIM OIIHOKAM B CHCTEMaX IepeJaddl JUCKPETHBIX CUTHAJIOB: KayKIbIH
CKa4YOK (hazvl CuUcHALA Bbl3bledem 6 nepelaBaeMON TUCKPETHOH MH(OpPMAIMH BO3-
HUKHOBEHUE HE MO/IbKO €AUHUYHBIE OIIHOKY, HO M “TauKu”’ OIIHOOK.
Hopmuposanue. B xanane TU HopMupyeTcs BeIHMUMHA CKAYKOB U MUHTEPBAJl Bpe-

MCHHU MCKAY MNOABJICHUAMH CKAa4YKOB BEJIMYUHOU 15 ° u Ooinee. BemnunHa CKauykoB

dassl MepeaBaeMoOro CUrHaNma A0JLKHA OBITh B MPOCTOM KaHasle He Gomee 15°, a B

coctaBHOM, obOpazoBanHOM ACII, u B cmemanHom (ACII+HICIT) Ap<14vn+N,

rae N u N — gncno ygactkoB Tpau3uta 1o TU ¥ rpynImoBBIM TPaKTaM.
MuHNMAaIBHBINH WHTEPBAT MOSBICHUS CKauKOB (ha3bl JOJDKEH ObITh HE MeHee 1,5
yaca B ceTeBOM kaHasle TY ¢ NpenenbHbIM 3HAUEHUEM IPYIIOBBIX TPAaH3UTOB pAaB-
HbIM 49. Tlpu uncne Tpan3utoB N ykasanHas HopMma yMHOKaetcst Ha 49/N.
Hsmepenus ckauxos ¢pasvl 6 kananax T npogoosamces cneyuanu3uposaHHvimu aB-
ToMaTH3upoBaHHbIMH Tprbopamu ATIII-2 B Teuenue 15 ceancoB no 15 MuH Kax-
JIbIil B TIEPHOJIBI YACOB HAUOOJIbIICH 3arpy3KH.

18.4.10. Apo:xanue ¢a3pl
Jpoxanue ¢asbl — 3T0 OTHOCUTENBHO OBICTPBIE MEPHOMYECKHE KoJeOaHus Ga3bl
NPUHAMAEMBIX CHT'HAJIOB, SIBJISIOIINECS, B OCHOBHOM, DPE3yJIbTaTOM INapasuTHOH da-
30BOH MOIYJIALIMH HECYIUX YacTOT FeHEPATOPHOTO 000PYIOBAHMS.
[Jpoxanue ¢azpl HaOMOMAETCS B aHAJIOTOBBIX KaHAlaX M TPAKTaX M OTPULATEIb-
HO CKasblBaeTCs Ha KadecTBEe Mepenadd IUCKpeTHoi mHpopmanmu. B Hacrosmee
BpEMSI Ha CETAX CBSA3M IIPOBOAATCS MCCIIEIOBAHUS STOTO SIBJIICHHS, OJHAKO, HOPMBI Ha
napaMeTpsl IpoXKaHus (asbl ITOKa ellle He YCTaHOBIICHBI.

18.5. lonotHUTEIbHBIE MapaMeTPhI TeJe()OHHOTO KaHAJIA JJIEeKTPOCBI3H

18.5.1. YcroiiuuBoCcTH Kanajia

[Tpu BritOUeHHH Ha KOHIAX kaHana nuddepeHunansHoit cucremsl (cM. puc.18.3
u 18.4) obOpa3yercst metas 0OpaTHON CBsI3M, U, CIEOBATENLHO, TIOSBIISAETCS MOTSHITU-
ajbHasi BO3MOXKHOCTh CaMOBO30YkIeHus (TeHepaluy) KaHajaa, BO3HUKHOBEHHUE KOTO-
poro HanboJiee BEpOSTHO MPH XOJIOCTOM X0JI€, KOT/Ia K KaHally He TIOJKITIOYeHbI a00-
HEHTCKHE JIMHUH (TeJIeQOHHbBIC almapaTsl).

Onpedenenue. YCTONYNBOCTh KaHaja XapaKTepPU3yeT BEIUYMHA YMEHBIICHUS OC-
TaTOYHOT0 3aTyXaHUsi OTHOCHUTEIbHO HOMHUHAJIBHOTO, KOTOPYI0 MOXXHO H3MEHUTHh
MyTEeM YBEIMYCHUS YCHIICHHS B KaXXIOM HAIPABJICHUU IMepeJadd KaHaja 10 BO3HUK-
HOBEHHUS B HEM reHeparui. YUCICHHO YCTONYUBOCTh KaHada O OIpPEIeseTCs BbI-
paxeHueM
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_ arl + ar2 asl + asZ
O = j—
2 2

Te dr1; — HOMHHAIBFHOE OCTATOYHOE 3aTyXaHHEe B OOOMX HAIPaBICHHUAX KaHAa,
s — OCTaTOYHBIC 3aTyXaHUs KaHajla Ha [I0pOre reHepanuu.

Hopmuposanue. BennunHa ycTOWYMBOCTH HOPMHUPYETCS TIPU XOJIOCTOM XOJ€ KaHana
Ha yacrore 1020I'm. B mpoctom Tene)OHHOM KaHale yCTOWYMBOCTH JOJDKHA COOT-
BETCTBOBATh BenuuHe o . >5,2 nb.

XX —

, (18.48)

Hsmepenue. YCTOWUMBOCTD KaHajla U3MEPSIETCS MO METOJIMKE HU3MEPEHUs OCTa-
TOYHOTO 3aTyxaHus B pexxume 2[1pOk.

Iopsinok m3mepenuii: 1. OTperynmupoBaTh 0CTaTOYHOE 3aTyXaHHE KaHana B 000ux
HANpaBJICHUSIX TIEPEAaYu a1 U arp ¥ oTKIR0uuTh UI' 1t Y. 2. [loxkmounuTh Ha 000X
KOHIaX KaHajla BBICOKOOMHBIC Teﬂeq)OHLI WK yKa3aTejin YpOBHA C BBICOKOOMHBIM
BXOJIOM M OIIPEACINTb MOMCHT CaMOB036y)K[[eHI/IH IyTEM IUJIABHOI'O TOBBLIMICHUA
YCHJICHHS B 000OMX HAMpaBJICHUAX. 3. YMEHBIIATh YCHICHHE IO MOMEHTA MpeKpale-
HHS TeHepalMd U U3MEPHUTh OCTAaTOYHOE 3aTyXaHWe Ha MOpore reHepalud B 000MX
HalpaBICHUSIX 8s3 U asp. 4. Omnpenenuts BEIWYMHY YCTOHYHMBOCTH HO (opMmyrie
(18.48) 1 oueHUTH pe3ynbTAaT.

18.5.2. DuiekTpHyecKoe IX0 B KaHaIe

Onpeodenenue. Inekmpuyeckoe 3X0 — 3TO SIBICHUE, TP KOTOPOM PEUEBOH CHTHAI,
nepenaBaeMblil B mpsiMoM HarpasieHnd (0T A x b), momagaer B oOpatHslii TpakT (0T
b k A) u3-3a HemocTaTouHOHM cOalaHCUPOBAHHOCTH A (EPEeHINATHLHON CHCTEMBI
JC2 u mocrymaer K roBopsiieMy abOHEHTY C 33J€pPKKOW BO BpEeMEHH B BHAE dXa
(puc.18.19). D1H 3X0-cUTHAIIBI TOBOPSIIIMNA BOCTIPUHUMAET KaK pasroBOp coOeceTHu-
Ka, 4To nepebdrBaeT roBopsIero. B cBoro odepeas Ha CTaHIMU A 4acThb SHEPTHU BO3-
BpAaIllEHHOr0 3X0-curHajga nponukaetr yepe3 JCl1 B Tpakt A—b, mpuxoaur x ciy-
mrarorieMy aboHEHTy W OyJeT BOCHpPHHATA UM B BHJAE 9Xa, KOTOPOE CHIKAET BHAT-
HOCTh IIpHeMa peun. SIBIeHHe 3Xa MPOSBISIETCS TEM 3aMeTHee, YeM OOJbIle MOII-
HOCTb 3XO-CHTHaJIa U 4eM OoJibllle MHTepBaJl BPEMEHH MEXK/Ty MOMEHTaMH Iepeiadn
CHTHaJa W TOCTYIUICHHS  3XO- f e —
CHTHaJa, TO €CTh YeM OOJIbIle Mpo-

' ]
| |
! |
TSOKEHHOCTD KaHaja. '
]
| >r---1> ]
' ]
I
X '

OKCIleprUMEHTaIbHBIMA ~ UCCIIe-
JIOBAaHUSIMH YCTAHOBJICHA 3aBUCH-
MOCTh MEXIY BpEMEHEeM pacripo- ~— >
CTpaHEHHs HXO-CUrHana t, u mMuHm- _A | K
MaJIbHO HEOOXOJMMOI BEIMYUHON

3aTyXaHI/Iﬂ 9Xa d, Ha nIyTH TOKOB E : . : ] :
oxa, (puc.18.20) ! |

\J

Ef_

Ipu  KOTOPOM
BIMSHHME 3Xa 3aMETHO HE CKasbIBa- i
€TCsl Ha KayecTBE pa3roBopa IO Ka- Puc. 18.19
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Hay. 3aTyXxaHuWe dXa orpene-

4, 95 nstetes popMymoit
40 — a,=2a, + a, (18.49)
20 rJe o, — OCTaTOYHOEC 3aTyXaHue
/ KaHalla, d, — CPEIHECTaTUCTH-

4 8| 120 160 200 ty, mc
yeckoe OallaHCHOE 3aTyXaHHE

Puc. 18.20 kaHanbpHBIX JIC.

Hopmupoeanue. ~ Y4uThl-
Basi, YTO HOMHMHAJIbHAs BEJIMUYMHA OCTATOYHOTO 3aTyXaHMs KaHaja IPH IBYXIPOBO -
HOM OKOHEYHOM pPEXUME paboThI cocTaBisieT 7 nb, a B KauecTBe cpeJHEro OajaHCHO-
ro 3aTyXaHus OepeTcs BemuuWHA d. = 5...6 nb, momyunm a, = 19...20 ob. Bpems
pacnpoCTpaHEHHs TOKa 3Xa OIPEAEIICTCS YABOCHHBIM CPEAHUM 3HAYEHUEM T'PYIIIO-
BOI'0 BPEMEHH NPOXOKAEHUsA CHIHaja B KaHane t, = 2ty ,. 13 rpaduka puc.18.20 cre-
IyeT, 4To 1pHu a, = 19 n1b nomyctiMoe Bpems pacripoCTpaHEHHs 3Xa COCTaBiseT t, =
40 mc, T0 ecTb 1y, < 30 Mc. [loaToMy HOpMOIE cpenueit Bemmuunsl BII ps kabens-
HBIX ¥ PaJHOPENEHHbIX IMHUM onpeneneHo 1y, <90 mc.

[Tpu GoxblIMX NaJbHOCTSX CBS3M B Tele(OHHbIC KaHAJbl BKIIOYAIOT CHELUAb-
HBIE YCTPOWCTBA, Ha3bIBAEMbIC 9X03arpaJuTeIIMH, IIPUHIUI paboThl KOTOPHIX OCHO-
BaH Ha 3alIMPaHUM 0OPAaTHOTO TPaKTa KaHala B MOMEHT Iepe/ladyd PeuyeBOro CHrHaJa.
IIpobnema Mermraroniero Bo3AEHCTBUA 3Xa 0COOEHHO OCTPO CTOUT B KaHalaX CBS3H,
JUISL KOTOPBIX XapaKTepHBI OOJNBIINE BEJINYMHBI TPYIIIOBOTO BPEMEHH IPOXOXKICHUS,
HaIrpuMep, ¢ y9acTHEM CITyTHHKOBOTO TPaKTa.

Oyenka 6nusAHUA IXO-CUSHAAA HA KAYECTBO Pa3roBOpa M0 KaHay OCYIIECTBISETCS
MyTeM H3MEPEHHUs] OCTATOYHOTO 3aTyXaHMS M TPYIIIOBOIO BPEMEHH IPOXOXKICHUS,
BEIYUCIICHHS 110 Gopmyite (18.49) 3HadeHuUs 3aTyXaHUA dXa ., 10 rpaduky puc.18.20
OTIpeZIeTIeHUsI BPEMEHHM PAacIpOCTpaHeHMs 5Xa t, M CpaBHEHHEM €ro ¢ IpyNIOBbIM
BpeMEHEM NIPOXO0XKAeHHs Ty, B Kananax, umeromux t, < 2ty;, ¢ BIMIHHEM 3Xa MOKHO
HE CYUTATHCS.
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