Paszgea V

KOHTPOJIb KAYECTBA TPAKTOB
U KAHAJIOB NEPEJAYM NMEPBUYHBIX CETEM CBA3H

T'amasa 17
OPTAHU3AIIUA KOHTPOJISI KAUECTBA KAHAJIOB INEPEJAYN

17.1. 3agauu KOHTPOJISA KayecTBa KaAHAJIOB MepeIaqyn

Kanans! mepenaun u TpynmoBble TPAKThl IMEPBUIHBIX CETEH CBSI3HM ABIAIOTCSA OC-
HOBOW IOCTPOEHHUS BCEX BTOPUYHBIX CETEM M MX KaHAJIOB AJIEKTPOCBA3U. IloaTomy
OUYEBHUJIHO, UYTO OT KadecTBa KaHAJOB (TPAKTOB) MepeAady HEMOCPEACTBEHHO 3aBUCUT
3¢ (PEKTUBHOCTh BCEX BTOPHYHBIX CETeH — Tele(OHHBIX, TenerpadHbIX, GakCUMHUIb-
HBIX, IEPEAaYN JAHHBIX U T.1.

Ilon xauecmeom xamana (Tpakra) TMeperadyd NEPBHYHONH CETH MOHHUMAETCS €ro
MPUTOTHOCTh K O€3BICKKEHHOMW Iepeiaue BCeX NMpelyCMOTPEHHBIX BUIOB HH(pOpMa-
MM Ha JTI00YI0 HEOOXOIUMYIO NAIBHOCTh CBSI3H. C 3TOW TOYKU 3pEHHS BO3MOXKHBI
JIBE€ OLIEHKU KauecTBa KaHaJsa Iepefayu — “ rojien” uiM “He rojeH”. OmHaKo B Mpax-
THKE OPraHW3allid M JKCIUTyaTalluM CBS3HM, OCOOCHHO B IOJIEBBIX CETAX, HEPEIKU
Cllydad, KOT/ia B CHITy OOBEKTUBHBIX IIPUYMH KaHAI HE MOXET OBITh JOBEICH 110 Tpe-
OyeMoro Ka4decTBa, U TOTrJa MPUXOANUTCSA MPUMEHATH OLEHKY ‘‘OTpaHUYCHHO TOJEH” C
yKa3aHUEM, JUI KaKMX HMEHHO BHJIOB CBSI3H MOXET OBITh HCIIOJIB30BAaH TAKOW KaHAJ.

Tak kak KaHajbl (TPaKThl) MHOTOKaHAIBHBIX CHCTEM Iepelnaddl NpeJHa3HauCHBI
JUIA Tiepefadn nHpopManuu B GopMe JIEKTPUUECKUX CUI'HAJIOB, TO CBOMCTBA KaHaja
(TpakTa), KaK 4eTBIPEXIIOIIOCHUKA, XapaKTePU3YIOTCS MPEXAE BCErO €ro AIEKTpHUIe-
CKUMH TapaMmeTpamMu. IIpu 3ToM Mepoii kadecTBa JIaHHOTO KaHaja (TPakTa) CIIy>KUT
CTETIeHb COOTBETCTBHSA €T0 IEKTPHUECKUX ITapaMEeTPOB yCTAHOBICHHBIM HOpPMaM.

B coBpeMeHHBIX MHOTOKAaHANBHBIX CHCTEMax Iepeaadu Tpedyemoe KadecTBO Ka-
HaJIOB (TPAKTOB) JAOCTHIAeTCs TOCPEICTBOM ILIEIOT0 KOMIUIEKCA OpPTraHU3aI[OHHO-
TEXHHUYECKUX MEPOIIPUATHH, BKIFOUAIOIINX HACTPOCUHBIC M PETYJINPOBOYHBIE PaOOTHI
IPU CTPOUTENbCTBE (Pa3BEPTHIBAHMM) MHOTOKAHAIBHBIX JIMHWH W CETeH CBS3H, B
nporecce MX SKCIUTYyaTallid M TIPH BOCCTAHOBJICHWH IIOCIIE aBapuif, pa3pyIICHHH.
Taxum 00pa3oM, KOHTPOJIb Ka4eCTBa KaHAJIOB M TPYMIIOBBIX TPAKTOB HEOOXOAWM Ha
BCEX dTanax (QyHKIMOHUPOBAHUS CHCTEM Iepeslauyl U CeTel CBSI3H.

I'nasmnoti 3a0aueil koHmpoasa sBIAETCS obecnieueHne TpedyeMoro KayecTBa KaHa-
JIOB ¥ TPYHIIOBBIX TPAKTOB IPHU Clade MX B IKCINIyaTallMI0 U TOAJCPKAHHE €ro B
mpoIiecce dKCIUTyaTalui. BMecTe ¢ TeM KOHTPOJb JOJDKEH CIIOCOOCTBOBATH MPOTHO-
3WPOBAHUIO yXY/IIECHUS Ka4eCTBa, BBIBICHUIO IPUYMH €T0 YXYALICHUS W OIpese-
JICHWI0O Mep TO TPENOTBPAIECHHIO YXYAIICHHS WM BOCCTAHOBJICHHIO TPEeOyeMoro
KadyecTna.
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Jpyroii Kj1acc KOHTPONS CBS3aH C HMPOTHO3MPOBAHMEM KadeCTBAa KAHAJIOB (Tpak-
TOB) TIPY IPOCKTHPOBAHUH (IUNIAHMPOBAHWH) CETCH CBSA3W. Benp MapuIpyThl KaHAIOB
CBsI3M MH(OPMAIMOHHBIX HAMPABICHUH MEXIy Pa3IMYHBIMHU ITyHKTAMHU IPOXOJIST, B
o0IeM ciy4ae, 0 MHOI'MM y4acTKaM CTal[MOHAapHBIX M TIOJICBBIX CETEH CBS3H,
MMEIOIINX 3HAYUTEIbHYIO IPOTSHKEHHOCTh M PeaM30BaHHBIX Pa3IMYHBIMH MHOTOKa-
HaJIbHBIMU TPOBOJHBIMU M PajHocpercTBaMu. [Ipy cocTaBieHHH KOHKPETHOTO Map-
HIpyTa KaHaJla Nepeady AJisl IPOrHO3UPOBAHMS KauecTBa CBSA3H Iieecoo0pa3eH pac-
4eT 0)KMAAEMbIX [TapaMeTPOB KadeCcTBa COCTABHOTO KaHajia (TpakTa) B JaHHOM BapH-
ante Mapuipyra. [logoOHBIN pacyeT IPOU3BOIUTCS Ha OCHOBE MaTeMaTHYeCKOW MO-
JeNH KaHaya (TpakTa) mepenadd, KOTopas YYUTHIBACT B3aMMOCBS3b NapaMETPOB Ka-
YecTBa MPOCTOTO M COCTABHOTO KAHAJIOB, MX 3aBHCUMOCTB OT TPOTSKEHHOCTH, OT
YHcia W BUJA TPAH3MTOB, a TAKXKE OT OCOOCHHOCTEH COCTaBIIIOMNX KaHAll CHCTEM
nepenaun. IIpu 3ToM HEOOXOOMMO 3HATPH BIMSHHE JIFOOOTO M3 3JIEKTPUYECKHUX Tapa-
METPOB Ha Ka4eCTBO NPEAYCMOTPEHHBIX BHJOB CBS3M, a JUIA YIyYLICHHUsS KadyecTBa
KaHajla — Kakue 3JeMeHTHI (y3JIbl) TpaKkTa KaHaja BIHMAIOT Ha TOT WIM WHOM 3JIEKTpU-
YECKUM mapamerp.

17.2. KayecTBO CBSI3H U KA4eCTBO KaHAJIa Mepeaavyn

KayecTBO pasnmuuHBIX BUAOB CBs3M (TenedoHHas, TeiaerpadHas, mepenava NaH-
HBIX, (DaKCUMUIIBHASI W T.J.) OMpEIeNsAeTCs KadyeCTBOM KAaHAIOB COOTBETCTBYIOIIHMX
BTOPHYHBIX ceTeil. Ho Bce BropudHBIe ceTr 0a3upyroTCs Ha KaHallaX W TpaKTaX Imepe-
Jladd TEPBUYHBIX CETEH, CO3aBaeMBIX MHOTOKAHAIBHBIMH CHCTEMaMH IepeladH.
[TosToMy KadecTBO KaHAIOB BTOPHYHBIX CETEH 3aBUCHT OT KayecTBa KaHAJIOB U TPaK-
TOB ITEPBUYHBIX CETEH.

Kak 6b110 nokasano B i 4, curnan Ha Bbixose kanana C; (f) Bo Beex ciyuasx
OTJIMYaeTCs OT CHTHana Ha ero Bxoae ci(f) . UeM MeHbLIE 3TO OTIMYME, TEM BBILIE
Ka4yecTBO CBs3M. UMCIEHHYIO OLIEHKY KayecTBa CBSI3HM 110 KaHAy Iepeladd MOXXHO
paccmarpuBarh Kak (pyHKIHMOHAJ OT Pa3HOCTH CUTHAJIOB Ha BXOJIE U BBIXOJIC KaHaJa:

e =Flc(t)—c'(1)] (17.1)

HamomuuMm, uTo (pyHKIMOHAT — 3TO MPABHJIO, CTABSIIEE B COOTBETCTBHE KaXKIOW
¢bynkuum f (X) u3 Hexoropoit coBokymHoctu ¢yukimii F[f(X)] omnpenenenHoe uuc-
no e =F[f(X)].

st kaHana, npeHa3HauYeHHOTO JUIsl Mepeiayl CUTHAJIOB Pa3In4HBbIX BUIIOB CBSI-
31, MOYKHO ITPUMEHUTH HECKOJILKO BUI0B (DyHKIIMOHAJIOB. [Ipy nepenaye qUCKpeTHBIX
CHTHAJIOB KPUTEPHUEM KaueCTBA MOXKET CIIy>KUTh KOI(GHIMEHT OIINOKN

& = Powr= Now/ N (17.2)
rae Ny, — 9UCIo OmMMOO0YHO MPUHATHIX CUMBOJIOB (OyKB, ciioB), N — gucio nepenan-

HBIX CUMBOJIOB (OYyKB, cioB). IIpu Gosbimom N (Bpems namepenus t— ), koapdu-
[UEHT OMMOOK MPUOIMIKASTCS K BEPOSATHOCTH OIIHUOKH.
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IIpn mepemaye aHAIOTOBBIX CHUTHAIOB KPHUTEPHUEM KadecTBa MOXKET CIYKHUTh
CPeIHEKBaIPaTHIECKOE OTKIOHEHUE

£ = iZ(c(t)—c’(t))zdt , (17.3)

rae T — IIUTEIbHOCTh CUTHAA.
JlomycTUMBIE YUCIICHHBIC 3HAYCHUS € OMPEICICHHOTO BHIA (YHKI[MOHAIA MOTYT
CITY’)KUTh TPEOOBAHMSAMH K KaUeCTBY KaHaJa IIepelad JJIs TaHHOTO BHJIA CBSI3H.

17.3. MeToabI OLIEHKH Ka4eCTBA KAaHAJIOB Mepenavyun

B HacTosimee Bpems NPUMEHSIOTCS MPSIMbIEe U KOCBEHHBIE METOJbI OLICHKH Kaue-
CTBa KaHAJIOB MEpeIayu.

IIpsimvie memoowi. MeTopl OLIEHKH KauyecTBa KaHAIOB Iepeaadn, OCHOBAaHHBIC Ha
UCIIONb30BaHUN (DYHKIMOHANIOB, HA3BIBAIOT MPAMbIMU, @ COOTBETCTBYIOIIUE Mapa-
METPBl KaHAJIOB — 0000WEeHHbIMU UMY UHMEZPATbHLIMU, TIO3BOJISIOIUMH OLICHUTH
KaHaJ B [IEJIOM JUIS ONPE/eIEHHOTo BHa cBsi3u. OO00MIEeHHbIE TapaMeTphl BHITOTHO
NPUMEHATH TOT/A, KOTJa KaHajl Mepefady cOaeTcsl B AKCINIyaTallMi0 HAa OKOHEYHBIC
YCTPOMCTBA, 00ECIeYHBaIoIIUe ONPEAETICHHbBIH BU 3JIEKTPOCBS3U (ammapaTrypy me-
penavn JaHHbBIX, (HAaKCUMIIBHYIO anmapaTypy u T.1.). OleHKa KaHaJIOB 10 0000IICH-
HBIM IIapaMeTpaM BEeAETCS MpPU MOMOINM CHEIMaIU3MPOBAHHBIX HMPUOOPOB, MO3BO-
JSIOIIMX BEChMa ONEPaTHBHO IMPOBEPUTH NPHUTOJHOCTh KaHANa Mepefadu Uisi KOH-
KpETHOTO BUja cBs3u. [Ipu 3TOM OlleHKa AaeTcs MO MPUHIHIY “TojeH” - “He TojeH’ .
310 0obecneynBaeT OBICTPOTY KOHTPOJISL K BO3MOXKHOCTh MPUMEHEHHS aBTOMaTU3UPO-
BaHHBIX CPEACTB OLIEHKH KauecTBa KaHAJIOB IepeJay.

PaccMOTpHM HECKOJIBKO METOIOB, KOTOPHIE HAXOAAT MPUMEHEHHE B YKa3aHHBIX
CIEUAIN3NPOBAHHBIX TpHOOpax.

Memoo “enasxosoti duacpammer”. OH 3aKIIIOYaeTCs B Iepeade B HCIBITYEMBIH
KaHall CJIydYaifHOW II0CIIeOBaTeIbHOCTH 3amoJ-
HEHHBIX MMITYJIbCOB C Orubaromeil KOCHHYCOH-
nansHON (hopMbl. Ha mpueMHOM KOHIIE mociie je-
TEKTUPOBAHUS MMITYJIECHI TOJAIOTCA Ha OCHMIIIO-
rpa¢. Ecnu B xaHane OTCYTCTBYIOT HCKa)KEHUS, TO
Ha JKpaHe BUJIHBI YETKHUE KOHTYPBI OTHOAIOIIMX,
oOpazyromue  “rima3ok” ¢ pacKpblBOM A
(puc.17.1,a).

IIpu BoO3meicTBUM IIYMOB, aMILIUTYAHO-Yac-
TOTHBIX M (ha30BBIX MCKXKEHUH WM APYrHX Qak-
TOPOB (DPOHTHI UMITYJICOB HAYMHAIOT CMELIAThCS,
KOHTYpBI “TJIa3Ka” pacIlIbIBAIOTCS, a €r0 pPacKpbIB
yMeHblIaercs 10 BennunHsl A’ (puc. 17.1,6). Me-
poli KadecTBa KaHaia SBISETCS OTHOIICHHE € =
A’lA. KadecTBo cuuTaeTcs JOCTATOUHBLIM IIPH € >

Puc.17.1
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0.45, To ecTh KaHan “TojeH” I TEepe-
Ja9M TACKPETHBIX CHTHAJIOB CO CKOpo- @&
CTBIO AHAJOTMYHOM WM MCHBIICH CKO-
pOCTH Tiepeiayll HCIBITATCIBHBIX CHUT-
HAJIOB.

Memoo napuvlx umnyibcog 0CHOBaH

Ha 1repeaaydc B I/ICHLITyeMLIﬁ KaHaJl IIe-

pHOﬂquCKOﬁ MOCJICAOBATCIIBHOCTU I1ap

3aI10JIHCHHBIX PAMOYTOJIbHBIX uM-

NyJibCOB. PaccrosHue MeXay [OByMs
HUMITYyJIbCaMH PaBHO ITIOJIOBHHE TAKTOBO- T

Amin

Amay

ro uaTepBana T (puc.17.2,a). Ha mpu-

€MHOM KOHIIC KaHala CIeHUaIbHBIM

IprOOPOM WK TIO0 ocIuIorpady ¢Guk- Puc.17.2

cUpyeTcs CTEeNeHb Pa3leNieHHs] UMITYIbCOB 7] =Anin/Anax (prc.17.2,6). IIpu n < 0,3

Ka4yecTBO KaHajla CUMTAETCs JOCTATOUHBIM I CKOPOCTH Iepelayd, aHaJOTMYHON
UCIIBITATEIbHBIM HMMIYJIbCaM. OTHM METOAOM OLIEHHMBAIOTCS, TJIaBHBIM 00pa3oM,
MEXCHUMBOJIbHBIE IIOMEXH, 00yCIOBJICHHbIE OIpaHUYCHHEM CIIEKTpa B KaHale Iepe-
JJaY¥l ¥ HUTNYHUEM aMIUTUTYJHO-4aCTOTHBIX U (ha30BBIX HUCKAKECHUH.

Memoo nuxgaxmopa. B cOBpeMEHHBIX aHAJIOTOBBIX MHOTOKAaHAJIBHBIX CHCTEMAax
nepeaayn (HampuMmep, KOMITIEKC “A3yp”’) B KauecTBe O0OOOIIEHHOTO MapameTpa HC-
MONB3YETCSl NUKGaKmop — OTHOIICHHE MMUKOBOTO HANPSDKEHHS CHTHANA K JIEHCTBYIO-
IIeMy CpeTHEMY 3HaUCHHIO CHTHaA

T = Do

-100% (17.4)
C

s w3mepenuss mMUK(AKTOpa B KaHA MEPEIAcTCs MEePHOAUYECKas MOCIIeA0Ba-
TEJILHOCTh 3aIOJHEHHBIX UMITYJIbCOB crieiiuanbHou Gopmer ¢ T1D = 100% (puc.17.3).
Wnes olieHKH KauecTBa KaHajia Mepeiay 3aKiIvaeTcs B TOM, YTO M3-32 aMIUTUTY/I-
HO-YaCTOTHBIX MCKa)KEHUMW, a TaKkKe BIUAHMS IIyMa U HEJIMHEHHBIX MCKaXEHUU IO-
SIBIISTFOTCSI MEKCUMBOJIbHBIE HCKA)KEHUS TepelaBaeMbIX HMITYJIbCOB, B pPE3yJbTaTe
Yero MUKOBBIC HAIMPSHKEHUS UMITYJIbCOB YMEHBINAIOTCS, a CpeHee 3HAYCHUE Hampsi-
JKCHHSI H3MCHSETCS HE3HAYUTEIHHO B OCHOBHOM B CTOPOHY yBenmueHHs. [losToMy
otHorenue U, /U, Oyner ymenpmatscs. Eciu I1D > 70% , To KauecTBO KaHaa Jyist
nepenayu JUCKPETHBIX CUTHAJIOB MOKHO CUUTATh YIOBJIETBOPUTEIbHBIM.

Jist onpenerieHus KadecTBa MUPPOBBIX KAHAIOB IIHU(PPOBBIX CHCTEM NEpelavd, a
TaKKe JUIsl ONpeiesieHUs] KauecTBa aHa-
JIOTOBBIX KAaHAJOB, IMpPEICTaBISEMbIX
JUIsL Tiepeladdl JUCKPETHBIX CHUTHAJIOB,
IIUPOKO TIPUMEHSETCS 00O0OIIEeHHBII

mapameTp — KodpHUIHUeHT (BeposT- A
HOCTB) OIHUO0K — popmyna (17.2). Puc.17.3
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B 3axmouenne He0OX0UMO OTMETUTh, YTO 0000IIEHHBIC TApaMeTPhl BCEX BHIOB
MMEIOT OTpaHHYEHHOE IpuMeHeHne. VX menxecoo0pa3HO MCIOIb30BaTh AT OBICTPOH
OLICHKH TOJIBKO KAaHAJIOB IIEpEelayun, MIPEAHA3HAUYCHHBIX IS TIEPEAaqyy CUTHAIOB MM-
MyJIbCHOHM (OPMBI M TOJIBKO B ITyHKTaX, TA€ KaHAJIbl CHAIOTCSA B AKCILTyararuioo. Ho
panee OBLIO MMOKAa3aHO, YTO B CTAI[HIOHAPHBIX M BOCHHBIX CETSX JJIsl OPraHU3aLUH CBSI-
3M MEXJY Pa3IMYHbIMU ITyHKTaMH 4Yallle BCEr0 HEOOXOJMMO HCIOJIb30BaTh COCTaB-
Hble KaHaJbl, MOJy4aeMble IyTEeM TPAH3UTHBIX COCIUHEHUH HECKOJBKHMX KaHAJIOB,
00pa30BaHHBIX PA3IMYHBIMK MHOTOKaHaJIbHBIMH CHCTEMaMH IEpeiauld MEXly ceTe-
BBIMH (OIOPHBIMHU) Y3JIaMH TIEPBUYHBIX ceTel CBs3u. [y HOpManbHOTO (DYHKIIMOHU-
pPOBaHMS COCTaBHBIX KaHAJIOB HEOOXOIMM KOHTPOJIb KA4ECTBA MX COCTAaBHBIX YacTeH
B TPaH3UTHBIX NMYHKTax. [I[pUMEHATH 37ech 0OOOIICHHBIE MapaMeTphl HEUeneco00-
pa3Ho. Bo-niepBbIX, A7 psina 0000IIEHHBIX TAPaMETPOB MTOKa HEU3BECTHBI 3aBHCHUMO-
CTH MX YUCIICHHBIX BEJIMYHH OT NMPOTSHKEHHOCTH NPOCTOrO KaHANA U 3aKOHBI CyMMHU-
POBaHMS NP PA3TMIHOM KOJIHIECTBE TPAH3UTOB B COCTABHOM KaHalse. Bo-BTOpHIX, B
MPOMEIKYTOYHBIX Yy3JlaX CCTU CBA3U, TAC MPOU3BOIAATCA HU3MCPCHUA, KaK IIpaBUIIO,
HEHU3BECTHO, Ul KaKOTO BHJA CBSI3U IpeAHA3HA4YeH TOT MM MHOI KaHai, a 0000ImeH-
HbIE MapaMeTpbl MO3BOJISIIOT OLIEHUBATh Ka4eCTBO KaHaJa JUIsS OJJHOTO WIIM HECKOJIb-
KHX POJICTBEHHBIX BHUJIOB CBS3H (OOBIYHO C UMIYJIBCHBIMU CUTHaNaMu). M1 B-TpeThux,
0000IIeHHbIE TTapaMeTpbl HE 00ECHEYMBAIOT AMATHOCTHKY OTKA30B, TaK Kak HE IO-
3BOJISIIOT OIIPEJCIINTh, KAKKE Y3JIbl KaHaJI000pa3yolle armnaparypbl, IPYNIOBbIX HIH
JMHEHHBIX TPAKTOB HYXJAIOTCSI B IPOBEPKE U PETrYJIUPOBKE, €CIIN YHCICHHOE 3Haue-
HHEe 0000IIEHHOTO MTapaMeTpa He COOTBETCTBYET HOPME.

Koceennvie memoowi. KocBeHHbIE METOBI OLIEHKH KauecTBa KAaHAJIOB IEpeaadu
SBJISIFOTCSI OCHOBHBIMHM JUISI @HAJIOTOBBIX CHCTEM Iepefadd M 0a3upyroTcsi Ha COBO-
KYITHOCTH YaCTHBIX 3JEKTPUYECKUX IapaMeTpoOB, KOTOPBIE MOXKHO M3MEPHTb U 00b-
€KTHBHO OILICHHTH, MOJB3YSCh COOTBETCTBYIOIIMMH H3MEPHUTENBHBIMHU ITPUOOpaMH.
OO06Hapy>XMB TPY U3MEPEHUSX OTKIOHEHHE TOTO WM HHOTO MapaMeTpa OT HOMUHAIb-
HOTO 3HAYEHHMs, MOXKHO HAaWTH YCTPOWCTBO, y3€ll MM TPYIIY Y3JIOB, COCTABIISIOIINX
KaHaJ (TpakT) Mepeaayun, HyKIAIOIMKUXCS B PETyIUPOBKE, PEMOHTE MM 3aMeHe, Tak
Kak B OOJIBLIMHCTBE CIy4aeB M3BECTHO, KaKUM 00pa3oM TO WJIM MHOE YCTPOICTBO
(y3en) xananmooOpa3yrolei anmapaTypbl WIN JIMHEHHOTO TPaKTa OKa3hbIBAET BIIMSHUE
Ha K)X[bIH U3 ITapaMeTpoB.

[lepedenp 31eKTpUYECKHX NapaMeTpOB JOCTATOYHO BeNMK. Tak, kaHamsl TY u
TPYIIOBBIE TPAKTHI (ITMPOKOIIOJIOCHBIE KaHAJbl) aHAJIOTOBBIX CHCTEM Iiepeadn 00b-
€KTHBHO M BCEOOBEMIIIONIE OLIEHUBAIOTCS CJICAYIONIMMH DJICKTPHYECKUMH ITapameT-
paMHM: OCTaTOYHOE 3aTyxaHue (YCHJICHHE) U €ro cTaOMIBHOCTh BO BPEMEHH; 4acTOT-
Has XapaKTEpPHUCTHKa OCTaTOYHOIo 3aTyxaHus (ycuieHus); (pazouacToTHas XapakTe-
PHUCTHKA MM YaCTOTHAS XapaKTEPHCTHKA IPyNHoBOro Bpemenu npoxoxaexus (I'BIT);
aMIUTUTYAHAs XapakTepUCTHKa; KOd3(pPHUINEHT HENMHEHHOCTH MCKaKeHUI; H3MEHe-
HHUE 4acTOTHI CHTHAJA; IIEpPeaBaeMoro 1o KaHajly; BeIWYHHA B3BEHICHHOW (Ticodo-
METPUYECKOW) M HEB3BEHICHHOW (IEHCTBYIOIIEH) MOIMHOCTH (HANMPSIKEHUS) IIymMa
(HOMCX) Ha BBIXO/JI€ KaHaJa; 3alllUIICHHOCTb OT BHATHBIX MEPEXOIHBIX IMTOMEX MEKIY
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KaHaJlaMH; 3aIUIICHHOCTh OT BHATHBIX NEPEXOJHBIX MOMEX MEXIY Pa3HBIMH Ha-
NpaBJICHASAMH TI€pefayd KaHajld; YCTOWYMBOCTH OT CaMOBO30YXKICHHUS; BIIUSHHC
JEKTPUUECKOTO 3Xa; BEJIMYMHA U IPOJOJDKUTEIPHOCTh UMITYJIbCHBIX ITOMEX Ha BBI-
XO/ie KaHalla; rIyOMHa W 9acTOCTh KPaTKOBPEMEHHBIX W3MEHEHHH YpPOBHS CHI'HAJA;
CKaukooOpa3Hoe n3MeHeHHe (asbl mepeaaBaeMoro CHUrHaia; 3allUIIEHHOCTh OT I0-
MeX TOKOB IPOMBIIIIEHHONW YacTOThl U MX TapMOHMK; 3aIlMIIEHHOCTh OT IOMeX pa-
JIMOU3ITYYAIOIINX YCTPOHUCTB (paAHOCTaHIHN).

KonTpomns 1o nepedncieHHOMY HEPEUHI0 ANEKTPUUECKUX MapaMeTpoB JaeT Mpak-
TUYECKU MOJHOE MpeJCTaBlIeHHe O KadecTBe kaHaja. OZHAKO MPU OTPOMHOM 4YHCIIE
KaHaJIOB HA COBPEMEHHOM Y3JI€ CBS3M 3aTpaThl BPEMEHM Ha M3MEPEHHs BCEX Mapa-
METPOB HE CMOTYT YKJIAJbIBaThCSI HU B KaKUE ONEpaTHBHBIE HOPMBL. [loaToMy Takon
00bEM M3MEpEeHHH JOIMYCTUM M B OCHOBHOM IIPOBOAWTCS TOJBKO HA CTALMOHAPHBIX
cHcTeMax Iepeiadyr P BBOJE MX B SKCIUTyaTaluio. B mporecce skCIuTyaTamuy, npu
TEXHHYECKOM OOCIY)KMBAaHUU CTAallMOHAPHBIX CHCTEM, a IS MOJIEBBIX CHCTEM U IpH
BBOJIC B DKCIUTyaTaIlMi0 KOHTPOJIMPYETCs COKpaIlleHHBIN epedeHb napaMeTpoB, HO B
TaKkoM 00beMe, KOTOPBIH MO3BOJISIET C ONPENICICHHOW BEPOSTHOCTBHIO CYJIUTh O NPHU-
TOZHOCTH KaHaja Iyl IepeJaddl MpeayCMOTPEeHHbIX BUIOB nH(popmauuu. [Ipu stom
cleyeT UMeTh B BHJY, YTO NPH OIPAaHWYCHHOM 4YHCIE KOHTPOJIHPYEMBIX IapaMeT-
POB yMEHbILIACTCA 271YOUHA KOHMPOJA, KOTOpas TPaKTyeTcs KaKk BEpOSTHOCTH TOTO,
9TO KaHajJ OyJeT NMPUroJeH K 3KCIUTyaTalldy, €ClIi OTBE4aeT HOpMaM JaHHOE YHCIIO
napameTpoB. Hampumep, B kaHanax TU o0s3aTenbHOMY KOHTDOJIIO TOJIEXKAT Mapa-
METpBI: OCTaTOYHOE 3aTyXaHHE, ero YacTOTHAs XapaKTepHCTHKA, HampspKeHue (ypo-
BEHb) IIIyMa, YaCTOTHAS XapaKTepPHCTHKA IPYIIOBOro Bpemenu npoxoxaenus (I'BIT),
a Ha OJHOKAOENBHBIX OJHOMOJOCHBIX JIMHMSX MEepeladyd M 3allUIIeHHOCTh MEXIY
pasHBIMU HANpaBJIEHUAMH IIepefadn KaHaya. [JyOMHa KOHTpOJSI MpH 3TOM Oyner
okoo 0,95. I[Ipu otkaze ot korTpost [ BII riryduHa koHTpoOns ymenbpmaercs ao 0,80.

B ycnmoBHAX >KECTKOTO JIMMHUTa BPEMEHU Ha M3MEPEHHs, a TaKkkKe MPH aBTOMAaTHU-
3MPOBAHHOM KOHTpOJIE JOIYCTHMO OTPAaHHYMBATHCS KOHTPOJEM OCTAaTOYHOTO 3aTy-
XaHuA U myma. ['myOuHa KOHTpOJs, paBHas Ipu 3ToM mpumepHo 0,45, mo3BonseT
CYIUTh O pabOTOCIOCOOHOCTH KaHasia, OJHAKO 0e3 YBEPEHHOCTH B €ro MPHUrOIHOCTH
JUIA BCEX BUIOB CBSI3U.

17.4. Opranu3auMOHHO-TeXHHYEeCKHe MPUHIHNbI
HOPMHPOBAHHA YIEKTPHYECKHX APAMETPOB

17.4.1. O01mme NpUMHIUNBLI HOPMUPOBAHUS
Ha pannux nopax pasBUTHSI TEXHHUKH MHOTOKAHAJIBHOM JIEKTPOCBSA3HU, KOTA OC-
HOBOW OpraHW3aluy CBSI3M OBUTH OTAENbHBIC HANpaBJICHUS, a Pa3IM4YHbIE CPEJCTBA
CBsi3M (IIPOBOJHBIE, paJinOpesIeHbIE U JIP.) UCTIONB30BAINCH Pa3JieIbHO, HOPMBI JUIs
Ka)KJI0H HOBOH cHCTEMBI Tlepeaul pa3padaThbIBaINCh 110 CYIIECTBY 3aHOBO, OPHEHTH-
PYACH TTABHBIM O0pa3oM Ha JOCTIDKUMBIH ypOBEHB cOBepmieHcTBa. MHOM momxon

283



oTpeOOBaICs IO MEpe Pa3BUTHS CETEH CBSA3M M CO3IAHUS €ANHBIX B3aMMOYBI3aHHBIX
ceTel PNEeKTPOCBsI3H Kak, Hanpumep, ECO PO.

OCHOBY TaKoro MOIX0/Ja K HOPMHPOBAHHUIO MTAPaMETPOB COCTABIIIIOT CIIETYIOIIIEC
00wue npuHyunbl:

1. Kanamel mepenavyu ¥ TPYNIOBBIC TPAKTHI OPTaHU3YIOTCS B MEPBUYHBIX CETSIX
CBSI3U C MOMOIIBI0 COBMECTHOT'O UCIIOJIb30BaHUS MPOBOIHBIX, PATHOPEICHHBIX, TPO-
moc(hEePHBIX M CIIyTHUKOBBIX CPEJCTB CBs3U. [103TOMY HOPMBI JIOJDKHBI YCTAHABIIH-
BaThCsl Ha KaHAJIBI MEPEa4d U TPYIIOBBIC TPAKTHI TIEPBUYHON CETH CBSI3H, 4 HA MX
OCHOBC BBIOMPATh M PEaM30BBIBATECSA HOPMBI HA KaHAJBI (TPAKTHI) KaXI0H OTICIIb-
HOW CHCTEMBI Mepenayd. DTH HOPMBI JOJDKHBI OBITh MaKCHMAIBHO SIUHBI JJIS BCEX
CHCTEM Tepefladdl CEeTH CBS3M, HO MOTYT YaCTHYHO OTJIMIATHCS C yIETOM OCOOEHHO-
CTeH KOHKPETHOTO CPE/ICTBA CBS3U.

2. Kananpl (TpakThl) MEPBUYHON CETH COCTaBIIOTCS B OOIIEM ciydae W3 He-
CKOJIBKUX TIPOCTHIX KaHaJoB (TpakToB). [103TOMy HOpPMBEI Ha MapaMeTphl MPOCTHIX
KaHaJIOB (TPaKTOB) JOJDKHBI YCTaHABIIMBATHCS B pacueTe Ha HEOOXOAMMOCTh obecre-
YCHUA Tpe6yeM0r0 Ka4yeCTBa CBA3U IIPHU MaKCHUMaJIbHOM JaJJbHOCTH CBA3U B CCTHU, TO
€CTh MPU MAKCUMATbHOM YHCIIE TPAH3UTOB B COCTaBHOM KaHalne (Tpakrte). CrnemoBa-
TeJIbHO, KPOME HOPM Ha MapaMeTphl MPOCTHIX KaHAJIOB HEOOXOIUMO YCTaHABJIMBATDH
HOPMBI Ha COCTaBHbIE KaHaJbl Pa3jMYHON MPOTSHKEHHOCTH U CTPYKTYPHI (YHCIO
TPaH3UTOB).

3. IlepBUYHBIE CETH UMEIOT MEPAPXHUCCKYI0 CTPYKTYpy: EnmHasi ceTb 3IeKTpo-
cBsi3n PO BKIIOUACT MarmcTpaibHYIO, BHYTPU3OHOBEIC M MECTHBIC CETH; BOCHHBIC
ceTH BKIFOYAlOT ceth [ 11, TeppuTopHanbHble CETH MO CTPATETHIECKUM HATIPaBICHU-
SIM, TIOJICBBIC OIIOPHBIC CETH CBS3HM BOWMCKOBBIX 0OBeamHeHMHA. [loaTOMYy HOpMEI Ha
JNEKTPUUYECKUE TTapaMeTphl KaHAJIOB KOHKPETHON CeTH JOJDKHBI YCTAHABIHMBATHCS B
COOTBETCTBHH C PAHTOM CETH, €€ MPOTHKECHHOCTHIO, CTPYKTYpPOM, COBMECTHOU pado-
TOM CO CTapmIuM1 1 MJIaJIIUMHU CETAMU.

4. Kanausl (TpakTsl) iEpeavn TOJKHBI 00eCTIeUrBaTh BBIXO]I CETeH cBsi3u PO Ha
MEKIYHApOJHYIO CETh CBS3H, AJISl YETO NPHU pa3paboTKe HOPM HEOOXOJUMO YYHTHI-
BaTh pekoMeHmanuu MexaynapogHoro Coro3a  DJIEKTPOCBS3H M0  Tese)OHUU
(MCDO-T).

17.4.2. HopMupoBaHue NapaMeTpoB B 3aBHCUMOCTH
OT NPOTS:KEHHOCTH M CTPYKTYPhI KaHa/a NepeJaqyu

B rocynapcreennoii Enunoit cetn snextpocss3u (ECO) HopMupoBaHHEe 3IEKTpH-
YEeCKHX MapaMeTpPoB KaHAJOB (TPAKTOB) MEpeAaddl MPOBOAMUTCS OTACIHHO I MECT-
HOM, BHYTPU30HOBOM, 30HOBOI 1 MarucTpajbHOM CETH, a TAKXKe JJIsl KaHaJIOB, IIPOX0-
nsiero mo Bcem cetsam ECD.

Hopwmsbl pa3pabaTbiBaroTcsi Ha OCHOBE HOMMHAIBHBIX Il KaHAJIOB Iepenadn
(ceTeBBIX TPaKTOB), MPEACTABISIIONINX COOOM IJIEKTPUYECKHE MOJIENN KaHAJIOB JIaH-
HOW CeTH NMpU MaKCHUMAaJIbHOH MPOTSKEHHOCTU U MAKCUMATLHOM YHUCIE TPAH3UTOB
no toHanbHOH yacrore (TY) u rpynnoseiM Tpaktam (I'T). Hopmsr ECO P® odopm-
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JISIOTCSL cOOTBeTCTBYIOMMMH [ 'ocynapctBenubiMu ctangaptamMu (OCT) wmu  mpu-
Ka3aMi MUHHCTpa cBsi3u PO.

B mnozeBbIx ceTsax cBs3M HOPMEI Ha snekTpudeckue mapameTpsl [IOCC omepaTus-
HBIX 00beanHeHnH ((hpoHTa, apMUH) pa3padaThIBAlOTCA B COOTBETCTBUH C ONEPATHB-
HBIMH TPEOOBaHMSMHU JUIS KaXKAOTO THUIA CHCTEM Iepe/ladyd Ha MaKCUMaJIbHYIO Jallb-
HOCTb CBSI3H C YCTAaHOBJICHHOW CTPYKTYpOH (UHUCIOM pa3NUYHbIX TPAaH3UTOB).

Jnsa Beixona ECO M BOEHHBIX ceTeil Ha MEXAyHapOJHYIO CeTh CBSI3U KaHANbl U
TPAKTHI UX JOJKHBI COOTBETCTBOBATH HOPMaM, PaCCUNTaHHBIM Ha OCHOBE HOMUHAJIb-
HBIX Hemneii kanama TU MCD.

MakcumManbHasi IpOTSHKEHHOCTh HOMUHAJIBHOM 1ienu KaHana TY cTpaHbl cocTaB-
nset 13900 kM 1 BKITFOYAET yIacTKU Beex cereil B nepapxunt ECD PO (puc. 17.4).

MaxkcumanpHOe gucio Tpan3uTtoB TY momkHo ObiTh He Oomee 10 (11 mpocthix
kaHaoB TH), u3 xoTOpT X 4 HAa MarucTpaIbHON CeTH, 2 — Ha BHYTPHU30HOBOM (T10 OA-
HOMY Ha KaX[J0 [ KOHLZ2) ¥ 4 — Ha MECTHBIX CeTsX (110 JBa Ha KakaoM KoHIe). Kpome
TOrO, B KaHaJie MOXKET ObITh 10 49 TPaH3UTOB 110 TPYIIIOBBIM TPaKTaM, U3 HUX 10 45
— Ha MarucTPaNbHOM CEeTH U 10 4-X — Ha BHYTPU30HOBBIX CeTsX (IO 2 ¢ Kaxa0# cTo-
pousl). [Ipu opranuzanuu MeXIyHaApOAHON CBS3H MPOTSHKEHHOCTh KaHana TY MoxeT
noxonuts 10 25000 kM, a gucno Tpan3utoB TU — g0 11 (12 mpocThix KaHAJIOB).

YcnoBHble 0003HAUYCHHS:

MaxkcuMmanbHasi IPOTSHKEHHOCTh HOMUHAJIBHOM Lenu kaHana TY marucrpanbHOM
cetn coctaBisieT 12500 kM ¢ gucimoM Tpan3uToB o TU — He Gonee 4 (MATh MPOCTHIX
KaHaJIOB), IT0 TPYIIIOBEIM TPaKTaM — He Ooiiee 45, U3 HUX MO KaXKIOMY IIEPBHIHOMY,
BTOPUYHOMY W TPETHYHOMY TpakTaM — He Oomee 15 TpanzuroB. [lomyckaercst opra-
HU3aLHsl JIOTIOJTHUTEIBHO 4-X TPaH3UTOB 10 TPYIIIOBEIM TPaKTaM BMECTO 4-X TpaH3U-
ToB o TY Ha 3TO# ceTH, mpu 3TOM 00Iee YMCIO TPAH3UTOB IO OAHOWMEHHOMY
TPaKTy IOJDKHO OBITH He Ooiee 19.

| —
1
—

100 kM o] o 600kM ol 2500 kM o | 600km [, 100 &M
>« > = > < >
MeCTHas BHYTPHU30HOBast TPaH3UTHBIHA y4acTOK Bl3onoBasi| MecTH.
ceTh CeTh no TH ceTh ceth
MarucTpajibHO’ CeTH
P 700 Kk P 12500 o 700 km
- 30HOBas CETh 5 MarucTpajibHas CeTh 7 30HOBas CeTh
ammaparypa anmnaparypa
peoOpa3oBaHus npeodpa3oBaHus
kaHanoB TU TIEPBUYHBIX TPYIIIT
anmaparypa anmaparypa
npeoOpa3oBaHus peoOpa3oBaHUs
BTOPHYIHBIX TPYTII TPETUYHBIX TPy

Puc.17.4
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100 km 100 xm

'€ Ll ) L ) L ) Ll
MeCTHast MeCTHas
ceThb P 1400 km o ceThb
- BHYTPH30HOBas CETh
1600 Ky R
Y »
Puc.17.5

MaxkcumanbHas NpOTSKEHHOCTh HOMUHAIBHOM 1lenu kaHaia TY 30H0BOM ceTu co-
craBnsieT 1600 kM (puc.17.5) ¢ uncinom tpanzutos mo TU He Oonee 6 (ceMb MPOCTHIX
KaHaJIOB), N3 HUX 2 TpaH3UTa HAa BHYTPH30HOBOH ceTH M 4 — HA MECTHBIX ceTsax. Kpo-
M€ TOTO, Ha BHYTPH30HOBOI CETH MOXKET OBITh IO 4-X TPaH3UTOB IO TPYHIIOBBIM
TpakTaM. 3aech paccTosiHue 110 200 KM MeXAy CETEBBIMU y3JIaMU COCETHUX 30H.

MakcuManbHasi OpOTSKEHHOCTh HOMHUHAJIBHOM 1enu kaHaina TY BHYTpHU30HOBOM
cetn coctaBisieT 1400 kM ¢ gucimoM TpaH3uToB 10 TY He GoJee ABYX (TP MPOCTHIX
kaHana TY) u 1o TPYIHOBEIM TpaKTaM (TIEPBUYHBIM MM BTOPUYIHBIM) — He Oojee 4-X.
Bwmecto aByx Tpan3zutoB mo TU nmomyckaeTcsi OpraHu3als JOMOJHUTENBHO 2 TpaH-
3UTOB IO TPYIIIOBBIM TPAKTaM.

MakcumanbHasi MNPOTSKEHHOCTh HOMUHAJIbHOU Ilenu kaHajna TYU MecTHOW ceTu
cocraisger 200 ¥m (pr~.17.6) ¢ uucnom Tpan3utoB no TU He Oosiee Tpex (d4eThipe
MPOCTHIX KaHaln [Y), .paH3UTHI MO TPYIIOBBIM TPAaKTaM HE MPEIyCMaTPUBAIOTCA.

ITo pexomennanuu MCO-T anexTpruyeckue napaMmerpsl kaHana TY HOpMHUPYIOTCS
UCXOJIA M3 YCIOBHOHM (THIIOTETHYECKOW) 1enu kaHana TY ompeneneHHONW MpOTKeH-
HOCTH M CTPYKTYphl. TakK, NPOTSLDKEHHOCTh TMIIOTETHYECKOM 1enu kaHana TY st
KaOeNMbHBIX, PAIHOPENCHHBIX W IBETHBHIX BO3AYIIHBIX JUHHUU TPU HCIIOIB30BAHUU

200Kn AQHAJIOTOBBIX CHUCTEM TNepelaud C
Ll quciiom kaHaioB TY or 12 mo 60
npunata 2500 kM C IByMs TpaH3HU-
tamu 1o TY (TpH MPOCTHIX KaHala) U

A leﬂ
[

100km ol 100xkm Ha KaXJ0M IIPOCTOM KaHajie¢ Mo OJ-
MecTHast ceTb MecTHast CeTh HOMY TpaH3UTy MO TEePBUYHOMN
Puc.17.6 rpymne (puc.17.7).
TPaH3UT TPaH3UT Tpasut TPaH3UT TpasuT
no II" no TH no I’ no TY no I1I"
i 1 % H
— 1 KT | — 1 KT |
h npocToif kanan [POCTOl KaHaln MpOCTOii KaHal
2500 km

A
A\

Puc.17.7

286



17.5. Buabl HOPM Ha JIeKTPUYeCKHE apaMeTPbl KAHAJIOB IepeJaun

HoMuHanbHbIE BETMYUHBI 3IEKTPUUECKUX MapaMEeTPOB KaHAJIOB (TPAaKTOB) Iepe-
Jlau¥ OTIPEJICNICHBl B COOTBETCTBUH C TPEOOBAHMSIMM 00ECIICUCHHNS BBICOKOTO Ka4eCT-
Ba Iepefadd pa3lIMYHbIX CHUTHAJIOB 3JIEKTPOCBS3H, TEXHUYECKUMHU BO3MOXKHOCTAMU
anmnaparypbl MHOTOKaHAJIBHBIX CUCTEM Tepelayl U ¢ TaKOH TOYHOCTHIO, KOTOpast Mo-
3BOJISIET X U3MEPATh BCTPOCHHBIMU H3MEPUTEIbHBIMHI YCTPOHCTBAMU U YCTaHABIIH-
BaTh UMEIOIIMMUCS B allapaType peryisTropamMu.

Kpome ycTaHOBIECHHBIX HOMUHAJIBHBIX 3HAUEHHUH ONpeeNeHbl U JOIMYCTHUMbIE OT-
KJIOHEHHS C Y4€TOM TOTO, YTO IPAKTHUECKU BCE MapaMeTphl U3MEHSIOTCS BO BpeMe-
HH, KaK B ITIPOIECCE DKCIITyaTalWd. B CBS3WM ¢ 3TUM pPa3iaudaioT HECKOJIBKO BHAOB
HOPM, PACCMOTPEHHBIX HIKE.

17.5.1. CtaTucTHYeCKHe HOPMBI M HOPMBI OJHOPAa30BOIr0 KOHTPOJIS

Ha neiicTByromux ceTsix cBsA3M Bce 0€3 MCKIIOUCHHUS JEKTPUUECCKUE ITapaMeTphl
kaHaoB TY M rpynmoBBIX TPaKTOB MOABEPKEHBI HENPEPHIBHBIM CIIy4alHBIM H3MeE-
HeHIAM. [103TOMy KaxIblif U3 HUX, OyIydl BEIHINHOHN CITydaifHOH, TOJDKCH HOPMH-
pOBaThCsl, KAK MUHUMYM, CBOUM CPEIHUM 3HAYEHHEM U JTUCIIEPCHEN, TO €CTh Crmamu-
cmuyeckumu Hopmamu. J{ns yBepeHHON OIEGHKH 3THX BENIWYWH TPEOYIOTCS UTUTENb-
HBIE MIEPUOUYECKUE U3MEPEHUs (10 TpeX CyTOK). Takoi KOHTPOJIb KaHaJIOB U TpaK-
TOB MPUMEHSETCSl B CTAI[HOHAPHBIX CETSIX CBSI3M INIABHBIM 00pa3oM IPU CIATOYHBIX
UCTIBITAHUAX CHUCTEM IIepesaud, a TakkKe Ha JeHCTBYIONIUX CHUCTeMax Mepefayd At
HaKOIUICHUS! JJaHHBIX 00 9KCIUTyaTallHOHHOM pa30poce YMCIIOBBIX BEIMYMH pa3iiny-
HBIX NTapaMeTpOB.

B nmpakTHke 3KchmyaTalMu CTAMOHAPHBIX U MOJEBBIX CETEH CBSI3H MPUXOIUTCA
OTPAaHUYMBATHCSI MEHEE ITyOOKUM 00HOPA306bIM KOHTPOJIEM YacTH mapameTpos. [Ipu
3TOM N0 OOJBLIMHCTBY HapaMeTPOB HOPMHPYIOTCS INpPEeNbHO JOIyCTUMBIE 3Hade-
HUS (Harpumep, 1o IIymMaM, IIoMexaMm, 3aliUIIeHHOCTH U JIp.), a 10 HEKOTOPBIM JIpy-
MM — HOMHMHAJIbHbIE 3HAYCHUS W JIONyCTHUMbIE OTKIOHEHHS (HAalpHMep, OCTaTOYHOE
3aryxaHue). IMIyJIbCHbIE TOMEXH M KPaTKOBPEMEHHBIE NIPEPhIBaHMS B KaHAJIaX KOH-
TPONUPYIOTCSI B T€UCHHE OTHOCHTEIBHO KOPOTKHUX (15-MuUHYTHBIX) ceaHCOB. [loaTo-
My IIPY TaKUX U3MEPEHHUIX OPUEHTHPYIOTCS HA HOPMbl 0OHOPA308020 KOHMPOJIAL.

17.5.2. YcTaHOBOYHBIE HOPMBI

YcTaHOBOYHBIE HOPMBI Ha 3JIEKTPUYECKHE MapameTpbl U3JI0KE€HbI B COOTBETCT-
BYIOIIIMX F'OCYAAPCTBEHHBIX CTAHIAPTAX, TEXHUYECKUX OMUCAHUAX U UHCTPYKLMAX I10
3KCIUTyaTallud CTallMOHAPHOM M MOJIEBOM anmaparypbl MHOIOKaHAJbHBIX CUCTEM I1e-
penaun. OHU BKJIIOYAIOT 3HAYCHUS dJIEKTPUUESCKUX BEMIHH, KOTOPBIE JTOJKHBI OBITH
YCTaHOBJIEHBI B MPOIECCE U3MEPEHUI U PEryJIUPOBOK TPAKTOB M KaHAJIOB MEpeavyu C
TOYHOCTbIO, ONPEAEIIIEMOl B OCHOBHOM BO3MOKHOCTSIMH MMEIOLIUXCS B allaparype
PEryIISATOPOB, a TaKXKe HOTPEIIHOCTAMH W3MEPUTENIBHBIX NpuOopoB. Tak, mpu wmc-
MOJIb30BAHUU CTYIIEHYATHIX PETYIISTOPOB JOIMYCK MOXKET OBITh PaBEH IOJOBUHE CTY-
[IEHU PEryJIUpPOBKH, a IPU UCIIOIB30BAHUU IUIABHBIX PETYJISATOPOB MOXET BOBCE OT-
CYTCTBOBATh.

287



17.5.3. HacTpoeuHble HOPMbI

Tak kak Ha AEMCTBYIOIUX CUCTEMAX NEPeNaul HIEKTPUUECKUE MapaMeTpPhbl KaHa-
JIOB M TPAKTOB TIIepeadd C TEUCHHEM BPEMEHH HEH30CKHO yXYIIAIOTCS, TO IpH
HACTPOHKE W PEeryTUpOBKE HEOOXOIMMO obecreunBaTh HEKOTOPBIM 3arac KadecTBa.
OTOM WeNH CIyXaT HACMpoeuHble HOPMbl, KOTOPBIE YUUTHIBAIOT JOMYCTHUMEIE OTKIIO-
HCHHS BEJIMYHUH IMapaMETPOB OT HOMHHAIBHBIX (YCTAHOBOYHBIX). YCTaHOBIJICHHBIC
MIPU HACTPOMKE CUCTEM Iepeaadyu, TPAaKTOB M KaHAJIOB 3HAUEHUS HACTPOECUHBIX HOPM
3aHOCATCS B DJIICKTPUUYECKUE TaCIIOPTa WK APYrUe SKCILTyaTallMOHHbBIE JOKYMEHTHL U
SIBIIIFOTCSI OCHOBAHUE JJISl PUEMKH B DKCILTyaTaIUIo MOCE CTPOUTENbCTBA (pa3Bep-
THIBAHUS) MHOTOKAHAJBHBIX JTMHUHN Nepeiad, MOCe MPOBEICHUS PadOT MO TEXHUYEC-
CKOMY OOCIY>KHBAHHIO JCHCTBYIOIIUX CHUCTEM TEpEeNavyd WIH TOCIEe BOCCTAHOBH-
TENBHBIX, PEMOHTHBIX paboT.

ITockoabpKy OCHOBHBIE (DaKTOPHI, OOYCIOBIMBAIOMIME W3MEHCHHE MapaMeTpOB
(MI3MEHEHUE OKPYKAIOMINX TeMIIePaTypHO-KIMMAaTHICCKUX YCIOBHH, MUTAIOMINX Ha-
NPSOKCHAN, CTapeHUE SIIEMEHTHOW 0a3bl) M3MEHSIOTCS OTHOCHTEIFHO MEIJICHHO BO
BPEMEHH, TO B IMPOLECCE IKCIUTyaTAllMHU JJIEKTPUUECKHUE ITapaMETPhl B TEUCHUE IJIU-
TEJEHOTO BPEMEHH OCTAIOTCSA B Ipeieiax HAaCTPOCYHBIX HOPM, YTO OOECIICEYHBACT
BBICOKOE KayeCTBO CBSA3H.

17.5.4. JDkenjiyaTanMoOHHbIE HOPMBI

C TeyeHHEM OTHOCHUTEJIBHO OOJBIIOTO MPOMEXKYTKa BPEMEHH JKCIUIyaTallld, a
TaKXKe BCIJEACTBUE PA3IMYHBIX BHEUIHMX BO3ACHCTBHM (0COOEHHO 3TO XapaKTepHO
JUISL TIOJIEBBIX CHCTEM IepeAadyn B OOEBBIX YCIOBHAX) HAYMHAIOT MPOSBIATHCS U3Me-
HEHUs OT CTAPEHUs 3JIEMEHTOB, BOSHUKAIOT PA3JIMYHBIC TIOBPEXKACHUS, YTO BIICYET 32
c000¥ TIOCTETIEHHOE MIIM CKaYKOOOpa3HOE yXy/IIIEHNEe KaueCTBa CBA3HM U MOXKET CTaTh
HEJIOIyCTUMO HU3KHMM. Bo m3bexaHne 3Toro B mporecce IKCIUTyaTal[iy IepHo iy e-
CKH B COOTBETCTBHH C IUITAHOM TEXHUYECKOT'0 OOCITYHMBaHHS WM 11OCIIE YCTPAHEHUS
MOBPEXIECHUN MPOU3BOAATCS KOHTPOJIBHBIE H3MEPEHHs YCTAHOBJIEHHOIO IEpEeuHs
HapaMeTpoB, KOTOPHIE BHITTOJIHSIIOTCS 0€3 IpeKpalleHns AeHCTBUS CBS3H, a B HE00X0-
JUMBIX CIIy4asX U C 3aKPBITUEM CBS3H.

IIpu xecTKUX ONEepaTUBHBIX YCIOBUSAX PE3yNbTaThl TAKMUX KOHTPOIBHBIX HU3MeEpe-
HUH COMOCTABJISIOTCS C O9KCHAYAMAYUOHHLIMU HOPMAMY, KOTOpble 00eCIeuynBaroT
TOJIBKO YJOBJIETBOPUTENIBHOE KayeCTBO CBSI3U, TaK KaK JOIYCTUMBIE OTKJIOHCHMS
3TUX HOPM OT HOMHHAJIBHBIX (YCTAaHOBOYHBIX) 3HAUCHHWH CYIIECTBEHHO IIUpE, YeM
HacTpoeuHbIX. [103TOMy KaHaJbl niepejaud TaKoro KauecTBa UCIOJIB3YIOTCA JUIs IIe-
penayn OrpaHWYEHHBIX BHIOB MH(pOpMarmu (HampuMep, TOIBKO ISl OpTaHU3aINH
OTKpBITON TenedoHHOH cBs3m). [Ipn yXyameHny 3Ha4€HUH HOPM ITapaMeTpOB HIDKE
9KCIUTyaTal[HOHHBIX TpeOyeTcs 3aKphITHE CBSA3M MO JaHHOMY KaHAIy, TPAKTy WIIH
cCHCTeMe Iepeslaud B IeJIOM M NPOBEICHHE HEOOXOANMBIX PEMOHTHBIX M HacTpoed-
HBIX pa0oT, B pe3ysibTaTe KOTOPBIX IapaMeTphl TOJDKHBI BHOBb YIOBJIETBODSTH Ha-
CTPOEYHBIM HOpMaM.

OKCIUTyaTallMOHHbIE HOPMBI pa3paldaThIBAlOTCST W YCTAHABIMBAIOTCS 1O JaHHBIM
CTaTHCTHYECKHUX HAOJIIOIEHNH 3a MapaMeTpaMy KaHaJIoB Pa3IMYHbIX CHCTEM Iepesa-
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Y UCXOJs U3 TpeOOBaHMI K Ka4eCTBY KaHAJIOB MEPEAAUN Pa3INIHbIX MOTpeOUTENeH
(OKOHEYHBIX YyCTPOWCTB, TEPMHUHAJIOB U 1Ip.). OHN H3II0XKEHBI B CIEIUANBHBIX TOKY-
MEHTaX, yTBEPXKICHHBIX B YCTAHOBICHHOM IOPSIZIKE.

17.5.5. IlpenenbHble HOPMBbI IAPAMETPOB B CeTSAX CBSA3U

IIpedenvhbie HOpMbL OTIPEAEIISIIOT HANXYALINE AOITyCTUMbIC 3HAYECHHS IEKTpHUIe-
CKUX TapaMeTpOB Ha CThIKAX NEPBUYHBIX U BTOPUYHBIX CETEH CBA3M M IMPHU3BAHbI
00ecreynTh ONTUMAJbHBIE TEXHHKO-DKOHOMHYECKHE (OIepaTUBHO-TEXHHYECKHUE)
MOKa3aTeIn CeTel CBsSI3U, TaK KaK y)KeCTOUEHHE HOPM CTHIKA YIPOILAET annapaTrypy
BTOPUYHBIX CETEH, HO YCIIOXKHSET 000pyI0BaHNE IEPBUYHBIX CETEH U HA00OPOT.

CpenHue 3Ha4eHHS HOPM IO KAXKAOMY JJIEKTPUYECKOMY MapaMeTpy, a Takxke
CpeHME U CPEIHEKBAIPAaTUUECKUE OTKIOHEHMs 3HAYCHHUH OTIENbHBIX NapaMeTpoB
MCXOZS U3 TPEeNbHBIX HOPM NpHUBECHHI B I11. 18 1 19 npu aHanmmse 31eKTpUIecKux
napaMeTpoB KaHajoB TY u ceTeBBIX TPAKTOB (IIMPOKOIOIOCHBIX KaHAJIOB).

HccnenoBaHus MOKa3bIBAIOT, YTO Pa3dpOC 3HAUYEHWH OONBIIMHCTBA AIIEKTpPHUE-
CKHX MapaMeTpoB KaHala Iepefadd MOAYUHAETCS HOPMAaJBHOMY 3aKOHY paclpere-
neHus. IIpyu 3TOM BEpOSATHOCTH TOTO, YTO OTKIIOHEHUE CIy4alHOM BEIMYUHBI Y OT
CpeHero 3HaueHus M He NPEBBICUT 33JaHHOTO 3HAYEHUsI XG, ONpeessercs no Gpop-
myne[3,c.52]

p(ly| < Xo) = ow), (17.5)
rae x > 0 — apryment tabynupoBanHoit ¢pynkuun Jlammaca D(x).

CrnenoBaTenbHO, C BEPOSATHOCTBIO P OJKUAAEMBbIE 3HAYEHHS CITy4aiiHOM BEIMYHHEI

OyZIyT HAXOAWTHCS B MIPEAEIax
y=M=xc. (17.6)

IMpu x =1 d(x) = 0,683; x =2 d(x) =0,995; x=3; O(x) =0,997.

ITo Tpe6oBanmsiM ECO PO GonbpIIMHCTBO HOPM JIOJIKHO BBITIOIHATHCS C BEPOSIT-
HOCTBIO HE Xyxe p = 0,95, 9T0 cOOTBETCTBYET X=2, TO €CTh IIPH YBOCHHON BEINYHHE
PacCYNTAaHHOTO CPEAHEKBAPATHUECKOTO OTKIOHEHHUS.

[IpenenbHble HOPMBI TTAPaMETPOB HOMHUHAIBHBIX IIENIe KaHAIOB (TPaKTOB) pas-
JMYHBIX CEeTell CBSI3M SBILIOTCS 0a30i U peaan3alii HOPM IIapaMeTpOB KaHAJIOB U
TPAKTOB KOHKPETHBIX CUCTEM NEpeayu.
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