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3ajaHud K KypCOBOMY IPOEKTY

Pa3zpaboTaTh cxemy opraHu3amnuu CBsI3U cerMeHTa nepBudHou cetn SDH, Brmouast:
1. BeiOpath BcXOAHBIC JAHHBIC U PACCYUTATh MATPHUITY TATOTEHUS.

2. PaccuuTarh MpoOIyCKHYIO CIIOCOOHOCTh YUaCTKOB NIEPBUYHON CETH.

3. BeiOparts anmapatypy SDH a1t ka)xa0ro y37a ceTd U TUI ONITUYECKOTO Kabes.
4. PaccunTarh JUIMHY pEereHEPAIMOHHOTO yJacTKa.

5 .Paccunrtarh mapaMeTpsl yCUIUTEIBHOTO Y4acTKa.

6. Paccuntars mapaMeTpsl HAIEKHOCTH IPOEKTUPYEMOU MMEPBUIHOMN CETH.

7 PaccumrtaTh mapaMeTphl KadecTBa MPOCKTHPYEMON TIEPBHYHOM CETH.

1. UcxoaHble JaHHBIE K KYPCOBOMY IPOEKTY
1.1. CtpykTypa NpOeKTUPYEMOM CEeTH

[IpoekTupyemMas nepBUYHas CETh SBISIETCS YACThIO KIIACCUYECKOM CTPYKTYpPBI ceTel
C KOMMYTallU€ IMAaKeTOB, B KOTOPBIX, KaK IMPaBWIO, MUMEIOTCS UYETKO BBIPAXKCHHbIC
coctaBistonue: cetu aboneHtckoro poctyna (CAJl), nepsuunas cetsh (IIC) u BToprunas
cetb (BC) (pucynok 1).

(Y32 YK 2 " AGomenrT 2
KaHaJI KaHaJ'I TpaKT Ic KaHan Kanan
AocTyna IIOCTyHa CA/L

PI/ICYHOK 1. OGo0111eHHas CTPYKTYpa MYJIbTUCEPBUCHOM CETH

AOoueHT 1

O003HaueHMs HA pPUCYHKAX:

- YKI1....YKS5 - y31b61 KOMMyTanuu;

- MBB — MmynbTHIIIEKCOPBI BBOJA BBIBOAA.

OcHOBOI1 000# peaabHOUN CETH CBSI3U SIBISIETCS YPOBEHb HECIELUATM3UPOBAHHON
(YHUBEpCanbHOM) TMEPBUYHON CETH, MPEJCTABISIONMIEH COOONW COBOKYMHOCTH Y3JIOB U
COCIMHSIIONINX UX TUMOBBIX (DU3UYECKUX IIETICH, TUIOBBIX KAHAJOB MEpPeadll M CETEBBIX
TPAKTOB.

CoBpeMeHHbIE TOPOJICKUE U TeppUTOpUaIbHBIC onopHbIe ceTu (backbone) cTpositcs
MOYTH UCKIIOYUTEIHHO Ha 6a3e OKOHEUHBIX MYJIbTUILIEKCOPOB (OM) U MyJIBTUILIIEKCOPOB
BBoja/BbiBoAa (MBB) u coemuHSIOMUX WX BOJOKOHHO-ONTHYECKUX JIMHUHM CBS3U
(BOJIC).

[nsa nepenaun nmpumensiercs: texHosiorus SDH ¢ MCnonb30BaHUEM CTaHIAPTHBIX
TpaHcnopTHeIX Moxaynedr STM-1, STM-4, STM-16, STM-64 u STM-256 (ckopoctu
COOTBEeTCTBeHHO 155 MOut/c, 622 Mo6ut/c, 2,5 I'6ur/c, 10 I'out/c u 40 I'6ur/c). B
nocjieqHee BpeMs B TOPOJCKHX CTPYKTypax moBepx TexHojmorun SDH ycnenrHo
peanmsyetcs TexHosorus Ethernet va ckopoctsx 1 I'out/c u 10 I'Out/c.

YnowmsinyTas Beilie yHUBepcallbHOCTh IIC cocTout B TOM, 4TO AJi Hee Oe3pa3andeH
Tun nepenaBaemoro tpaduka. [IC BeImonHIET 3aKka3 (Kak MpaBWJIO, B BHJIC apeHJIbI) Ha
IIPEIOCTABIICHUE ONPEAEICHHON MOJIOCHI MPOIYCKaHUs ISl MPOIyCcKa U POBOToO MOTOKA.
[Ipy 3TOM OCHOBHBIMH JOTOBOPHBIMHU MapaMETpaMH SIBISIOTCS KaHAJIbHBIE CKOPOCTH
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nepeaavyn JaHHbIX (0T 2 MOUT/C 1 BbIIIE) U IOMYCTUMAsi BEPOSITHOCTh OIIMOOK B OUTax —
Bit Error Rate — BER = 10° + 102,

Ha 0a3e mepBUYHBIX ceTel CO3Mal0TCs pa3HOOOpa3Hble BTOPHYHBIE CETH, KOTOPHIM
[1C mpenocraBisieT ceTeBble TPAKThI AJS MpOIycka Tpaduka BTopuuHOM cetu. CereBoii
TPaKT — OTO TPYNIOBOW TPaKT WIM HECKOJIBKO TIOCIEIOBATEIBHO COEAMHEHHBIX
TPYIIOBBIX TPAKTOB C BKJIIOYEHHOW Ha BXOJIE€ W BBIXOJE almaparypoil oOpa3zoBaHHA
tpakta. CereBoW TpakT oOecmeunBaeT LEJIOCTHOCTh Iepenayn WHGOpMAIMU O
COCIMHEHUSM TPAaKTOB OT TOYKU (HOPMHUPOBAHMS TPAKTa B OJHOM U3 CETEBBIX Y3JIOB, 0
TOYKH €ro pacGOpMHpPOBAHUS B APYrOM CETEBOM y3lie (B HalleM ciy4ae OT OJHOTO
mynbTUIekcopa (OM unu MBB) o apyroro).

Hcxonuple JaHHBIE JJS HACTOSIIETO KYpPCOBOTO npoekTta (OpPMUPYIOTCS
CJIEIYIOIIM 00pa3oM:

a) B cootBeTcTBUU ¢ mocaenHe udpoi mudpa no pucyHky 2 Beioupaetcs 6-
y3JI0BOM (h)parMeHT, Uik KOTOPOTO MPOU3BOAUTCS BECh MOCIEAYIONIUIN pacyeT.
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Pucynox 2. Bapuantsl KoH(Urypanuii MpOeKTUPYEMON TEPBUYHON CETH.

0) PaccrosHMs Mexay y3JaMU KOHKPETHOIO BapHaHTAa OIpPEACNAIOTCS B
cooTBeTCTBUM ¢ Tabmuued 1. PaccrossHus ykazaHbl B KuioMeTpax. Tak Kak MOJHas
MaTpulla pPACCTOSIHUM B JAHHOM IIPOEKTE CHUMMETPUYHA OTHOCUTEIBHO TIJIaBHOU
JUaroHayiy, To B Tabnuue 1 npuBesneHa TOJIbKO MpaBas BEPXHAS YacTb.

Ta6muma 1 — Marpuiia paccTossHUI

V31bl

A b B r J E XK 3 u
A 90 - 100 130 - - - -
b - 80 110 70 120 180 - -
B - - = - 80 170 -
r - - - 65 - 70 110 -
yi | - - - - 85 - 75 -
E - - - - - - 130 95
K - - - = - = 55 =
3 - - - - - = = 70

H —_ —_ — _ — i i i

[Tpumep: g Bapuanta 00 3apeiictBoBansl y3ibl A, b, I', I, XK, E. OrcyrcrByror
y3nel B,J,3. ®opMmupoBaHre MaTpullbl PACCTOSIHUN  OCYIIECTBISACTCS W3 TaOIUIBI 2
OyTeM yJaajJeHusi CTOJOLOB M CTPOK, COOTBETCTBYIOLIMX OTCYTCTBYIOIIMM Yy3JIaM.
[Tomy4yenHast B pe3ysibTaTe 3TOM Oreparuu MaTpHIla mpecTaBieHa Tabauiei 2.
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Tabmuua 2 — cxonHas MaTpuua pacCTOSHHMA

V3nbI

A b r i | E K
A 90 100 130 - -
b — 110 70 120 180
r — — 65 - 70
i | — — - 85 -
E —_ —_ _ _ _
)I( —_ —_ _ _ _

1.2. Onpenenenue 00bEMOB HU(PPOBBIX MTOTOKOB

O6BbEMBI IU(POBBIX MOTOKOB MEXAY Y3JIaMU OTPEACISAIOTCA U3 TabIuLbl 3 myTéM
ylaJeHusl JIMIIHUX CTPOK M CTOJIOIOB, T.€. TE€X CTPOK MU CTOJOLIOB, KOTOpBIE
COOTBETCTBYIOT OTCYTCTBYIOIIIMM B JIaHHOM BapuaHTe y370B. Hanpumep, ais Bapuanta 0
u3 Taba. 3 MOKHBI OBITH YJaJeHbl CTPOKU U cToioubl y3m0B B, 3, W. Tlocne sTtoro Bce
3HaueHUs MOTOKOB E1 mosydeHHON MaTpHIlbl TATOTEHUH MIECTOrO MOPsIKa YMHOXKAIOTCS
Ha KOd(DPUITMEHT, BEIOUpaeMblil U3 TaOIUIBI 4 B COOTBETCTBUH C MIPEANOCISAHEH TUpPOn
mudpa. Ilomydaemble mpu 3TOM ApoOHBIE 3HAu€HUs uucen HUPPOBbIX NOTOKOB El,
OKPYIJISIIOTCA A0 OJMKAWIIMX LENbIX B OOJBUIYIO CTOPOHY. 3aTEM BCE 3HAUEHHS MOTOKOB
E3 B 1-ii CcTpoKe mNOJy4eHHOM MATPHULBI TATOTEHUM YBEIWYMBAIOTCS HA YHCIIO,
COOTBETCTBYIOIIIEE MOCIEAHEN LIU(Ppe TEKYLEro rojia (o BpeMEHH 3aIIUThl IPOEKTA).

B o0mem cnydae, Marpuua TATOTEHUH acUMMETpUYHA. ITO OOBICHAETCS
ACUMMETPUYHOCTBIO TaKUX OOMEHOB KakK KJIMEHT-CEpBeEp, MoJib3oBaTenb-Internet, noroku
TeJe- U paauoBeIanus (1aXke B UX MHTEPAKTUBHBIX BapuaHTax) u Ap. OQHAKO, TOCKOJIBKY
LEIbI0 JTAHHOTO MPOEKTa SIBJIAETCS, B NEPBYIO OYEpEIb, PACUET MEPBUYHOU CETH, TO
MpeacTaBlieHHass B Ta0nuine 3 Marpuila TATOTEHUM JJisi  YOPOIIEHUS TMPOEKTa
chopMUpOBaHa B CHMMETPUYHOM BapHaHTE.

Camo conepxxumoe motokoB EI1/E3/E4 (c HEKOTOpBIX MOp MPOU3BOIUTEIH
nepecTaii BKJIIOYaTh B COCTaB CBOEH ammapatypbl nmopTel E2) moxeT dhopmupoBaThes,
HaIpuMep, CASAYIOMUM 00pa3oMm:

- y3ny xommytammu (YK) makeroB Bropuunoit cetu (IP/MPLS) mynkta A
HEOOXOJMM TpakT mepenauu s cBsizu ¢ YK myHkta b ¢ mpomyckHOM CrOCOOHOCTHIO
okoio 110 Mowut/c. Onepatop BTopuuHoit cetu (BC) moroBapuBaercs ¢ ornepatopom
nepuuHoi cetu (IIC) o6 opranumzamuu ot myinbtumiekcopa A (OM umu MBB) k
MmynbTUILIeKcopy b Beinenennoro kanana E4 (140 I'6ut/c);

- KOPIOPATUBHOM CETH JUIsl CBA3M CBOMX (huimanoB B myHKTax A u b HeoOxonum
KaHall ¢ MPOMYCKHOM crnocoOHocThio He MeHee 20 MoOwut/c. Oneparop IIC opranusyer
MEXIy COOTBETCTBYIOIIMMU MyJbTUILIEKcopamu Kanan E3 (34 Mowut/c);

- AMTC nyskta A gmua oOmeHa tenedoHHbeiM Tpadpukom ¢ MrYC
(MEXIYrOpOJIHBIN y3€] CBS3M), pACHOJIO0KEHHBIM B MyHKTE b, HE0OX0IMMO OpraHN30BaTh
80 xananos El;

- MOOMJIBHBIM KOMMYTaIIMOHHBIM TieHTpaM (MSC), pacnonokeHHbIM B MyHKTaxX A 1
b, nns mpomycka Tpaduka MOOWUIBHBIX a0OHEHTOB HEOOXOJMMO OpraHM30BaTh B 00€
CTOpOHBI 10 2 KaHaa E3.
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Martpuma Tarorenuid (tabm. 3) dopMmupyeTcs mocie y4éTa BCEX MHOTOYHCIICHHBIX
TpeOOBaHMil, MOAOOHBIX BBHIMIECHIPUBEIEHHBIM. 3HAUYEHUSI TTIOTOKOB B Tabnuie 3 03HA4YaIOT
yucia notoko E1/E3/E4. Hanpumep, ot y31a A k y3ny b HeoOxoaumMo opranuzoBarh 45
nmoTokoB E1, 10 motokoB E3 u 3 moToka E4.

Ta6numa 3 - Marpuia TIroTeHui

V37abl

A b B I I E K 3 41
A 45 50 15 60 65 10 50 40
10 20 8 16 14 4 10 20

3 2 1 3 2 1 2 1
b 70 65 10 55 50 40 45
20 18 6 14 12 10 10

2 3 1 2 1 3 2
B 10 55 60 6 70 50
4 12 14 3 15 18

1 2 3 1 2 3

r 60 65 7 50 5
10 12 4 18 2

3 2 1 2 1
I 40 25 50 10
15 7 19 4

2 1 1 2
E 5 50 65
2 14 12

1 2 3

X 45 7
16 5

3 1
3 40
13

2

n

OtmetuM, 4yTO B OOIEM cCiy4dae, B KA4eCTBE BXOMSIIMX B MYJIbTUILIEKCOPHI
TpUOYyTapHBIX TOTOKOB MOTYT MCTOJL30BaThCs HE TONbKO oToku PDH (1.e. E1, E3 u E4),
HO ¥ motoku SDH.

Tabnuua 4 - KoadduimenT ysennuenust Harpy3ku
Bapuanrt
(npenmnocnenHss 0 1 2 3 4 ) 6 7 8 |9
uuQpa mudpa)
Kosdourment 1.1 /1211314 15|16 |17 18|19 |2
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Takum 00Opa3om, B pe3yibTaTe BBIMOJHEHHS pa3jiena | JaHHOW paboThl JOJIKHA
OBITh OIpe/eNieHa MaTpulla TATOTEeHUI 6-1 y3JI0BOU CETH, 3JIEMEHTAMU KOTOPOM SIBIISIFOTCS
qpciIa TPHOYTapHBIX MOTOKOB (N1, N3, N4)ij MEXY y3nami 1 u |, T.e. motokoB E1, E3 u E4
COOTBETCTBEHHO.

1.3. Ilpumep omnpeaeneHus MaTPUIIbI TATOTEHUM.

Paccmorpum Bapuant 00, T.e. BapuaHT, B KOTOPOM MOCIEIHSS U MPEANOCIEIHssA
udpsl mudpa paBHBI HYIIO.
Kongurypauus cetu, BeIOpaHHas Mo pucyHkKy 2 s BapuanTta 0, BKJIIo4aeT 6 y3J/oB:
A, b, I, I, E uw X. B coorBercTBUU Cc 3TUM Tabnuity 3 mpeoOpazyeM B TaOmuiry 3,
UCKJIIOYMB U3 HEE CTPOKHU U CTOJOIBI, COOTBETCTBYIOIINE OTCYTCTBYIOIIMM Yy3iaM B, 3 u
W. Y nanenue cTpok U CTOJIOLIOB BHIMOMHICTCS OOBIYHBIME ONEPAMSIMU HaJ Ta0auien 3.
Tabnuna 5 - MaTpuna TSroTeHui

Neh 13
A b r pil| E XK
A 45 15 60 65 10
10 8 16 14 4
3 1 3 2 1
b 65 10 55 50
18 6 14 12
3 1 2 1
r 60 65 7
10 12 4
3 2 1
Ji| 40 25
15 7
2 1
E 5
2
1

XK

[To nomyuyenHoi Marpune (Tabauua 5) MOXKHO ONpPEAENIUTh, HAIPUMEP, UYTO Tpaduk
ot y3na I xk y3ny E cocrout u3 65 notokos El, 12 nortokoB E3 u 2-x motokoB E4. B cuny
NPUHATBHIX HAMH JOMYIICHUH O CUMMETPUYHOCTH MOTOKOB, Tpaduk oT y3na E k y3ny I
TOXe OyJIeT paBeH BeuduHaMm 65/12/2.

Jns okoHYaTENbHOTO (hOPMUPOBAHUS MATPHUIIBI TATOTEHUH COOTBETCTBYIOILIETO
BapuaHTa He0OX0MMO Bce 3Ha4YCeHMs MTOTOKOB E1 Tabmuiiel 5 yMHOXKHUTH HA KOYPHUITUEHT
u3 Tabmuiel 4 (B HamieM ciiydae 3TOT KodddumuenTt paBeH 1.1) u Okpyrimrth 110
OV KaNIIIeTo OOJBIIIETO.

B Tabmuiie 6 mpeacTtaBieHa WTOTOBAas MaTpHUIla TATOTEHUN MPOEKTUPYEMOU 6-U
Y3JIOBOM CETH.
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Tabnuna 6 — Utorosas maTpuia TATOTECHHMA

Y3181
A b r Jil| E XK
A 50 17 66 72 11
10 8 16 14 4
3 1 3 2 1
b 72 11 61 55
18 6 14 12
3 1 2 1
r 66 72 8
10 12 4
3 2 1
Ji| 44 28
15 7
2 1
E 6
2
1
XK

2. Pacyer mponyckHOii CIOCOOHOCTH YYACTKOB NEPBUYHOM CeTH

[lepBuunas ceth (IIC) B JaHHOM MPOEKTE MPENCTABISET COOOM ONMTOBOJIOKOHHYIO
CeTh paJuaibHO-KOJBIIEBOM CTPYKTYpbl Ha 0aze TexHojoru SDH. DTo omnopHas ceTb,
NPENOCTABISAIONIAs YCIAYTH B BHJAE ONPEIEICHHOW TOJOCHl MNPONMYCKAaHUS JIFOOBIM
M0JIb30BATENSIM HAa OCHOBE JOJTOBPEMEHHON apeH 1bl (IPUHLIMII BBIIEIEHHOTO KaHaja).

Bcero 3aneiictBoBaHO 4 BOJIOKHA IO 2 B KaKJIOM HANPABIECHUH, U3 KOTOPBIX OJIHH
OCHOBHOW W OJIMH pE3E€pBHBIN (cucTteMa pe3epBUpoBaHMs 1:1, BpeMs MepektoueHus Ha
pe3epB 10 50 mc). OcranpHble BOJOKHA KaOens (Tak Ha3bIBaGMbIC «TEMHBIC BOJIOKHAY)
HaxXoJsATCsl B pe3epBe Ha ciydyall pacUIMpEHUss NPONMYCKHOW CHOCOOHOCTH CETH WM
MOBPEXKIEHUS PaO0OYMX BOJOKOH.

Ha onToBOJIOKOHHOM KOJIbLIE PAcCHOJIOXKEHbl 6 MYJIbTHILIEKCOPOB BBOJA/BHIBOJIA
(MBB wumun Add/Drop  Multiplexer — ADM), ¢ KOTOpbIMH COBMEIICHBI 6 Y3JI0B
KOMMYTAallul BTOPUYHOW ceTH, T.e. mo ojxHou mape YK — MBB B kaxaom
uHpopMarmonHoM mukpopaiione (MMP). Ha camom nene SDH-kom1b110 MOXKET conepkaTh
oonpie MBB, HO aisi mpoekTupyemMon MyiabTUCEPBUCHOUM ceTn 3T MBB mnpo3paunsl u
MOT'YT HE pacCMaTpPUBATHCS.

OCHOBOM 711 TAKOTO PACYETa MOKET CIIYKUTh IMOJy4YEHHAs B MPEIBIAYIIEM pa3cIie
MaTpULA TATOTEHU, 3JIEMEHTBI KOTOPOU ONPENEISIOT BCE MEKY3JIOBBIE IIOTOKH.

@)

Pucynok 3 - Cxema nmpoeKkTupyeMou cetu
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Jlnst ompeneneHuss CyMMapHOW MPOMYCKHOW CMOCOOHOCTH il 6-M y4acTKOB
NEPBUYHON CETHU JOCTATOYHO 3aHECTH 3HAYCHHUS MATPHIIBl TATOTCHWN B Taliuily 7 B
mpoliecce mpocMoTpa Beex 15 Mexy3ioBbiX moTokoB. Hampumep, y3nel A U b cBsizanbl
HEMOCPECTBEHHO, Mo3ToMy moToku 50/10/3 dukcupyrorcs TOJIBKO B ydacTke a — O
(ctpoka 1). ¥Y3me1 A u E cBs3bIBAIOTCSA MO JBYM y4yacTKam, MO3TOMY IMOTOKU 72/14/2
buxcupyroresa B yuactkax A —b u b—E (ctpoka 4).

Ta6Jmua 7 - Pacnpez[eneHHe CTaHIAPTU3UPOBAHHLBIX IIOTOKOB BTOpI/I‘{HOﬁ CCTH IIO0

Y4aCTKaM HepBH‘{HOﬁ CCTH.

No [ToToku BTOpUYHOI1 ceTH
a—0 a-T 60-m1 | 6—e¢ | r—n1 r— XK
1 A—>b 50
10
3
2 A>T 17
8
1
3 A—-> N 66 66
16 16
3 3
4 A—>E 72 72
14 14
2 2
5 A—> XK 11 11
4 4
1 1
6 b->T 72 72
18 18
3 3
7 || 11
6
1
8 b—>E 61
14
2
9 b—>X 55 55 55
12 12 12
1 1 1
10 -1 66
10
3
11 I' >E 72 72 72
12 12 12
2 2 2
12 I > X 8
4
1
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13 O—E 44 44
15 15
2 2
14 I — X 50 28
17 7
3 1
15 E—>X 6 6 6 6
2 2 2 2
1 1 1 1
CyMMapHBbI€ TTOTOKH 110 y4acTKaM 250 108
IIEPBUYHOM CETU 52 29
10 5
TpeOyembie cyMMapHbIE TPOITYCKHBIS 3668 1902
CIOCOOHOCTH YYaCTKOB ITEPBUYHOMN CETH,
Moburt/c
CrannapTHBIA TPaHCTIOPTHBIA MOaynb, | STM-64 STM-16
STM-N
Koaddurment ucnonp3oBanus 0.37 0.76
IIPONYCKHOW CIOCOOHOCTH KaHajia
JITMHBI y4acTKOB MEPBUYHOMN CETH, KM 90 100 70 120 65 70

[Tocme pacnpeneneHuss MeEXY3JIOBBIX TOTOKOB 10 YYacTKaMm TMEPBUYHON CETU
OTIPEICITIAIOTCS CyMMapHBIE TOTOKH IO KaKIOMY YYacTKy CHaudaja B YHCIaX TMOTOKOB
E1/E3/E4, a notom u B Buje OuToBOM ckopoctu. Hampumep, mns ydactka A — b
(cymmapnsbie notoku 250/52/10) 6utoBasi CKOPOCTh OTPEEISIETCS Kak
C =250*2 Mout/c + 52*34 Mout/c + 10*140 M6ut/c = 3668 Mout/c.

Takum oOpa3om, Ha ydacTke cetd A — b HeoO6xomumo opranuzoBaTh SDH TpakT c
CHUHXPOHHBIM TPAHCIOPTHBIM MoayiemM STM-64, obOecrieynBaOIUM OUTOBYIO CKOPOCTH
1o 10 I'éut/c.

AHaJIOrMYHBIM 00pa30M ONPENENSIOTCS] OUTOBBIE CKOPOCTH M TPAHCHOPTHBIE MOYJIN
JUISL OCTallbHBIX 5-M y4dacTkoB. g ygoOcTBa nanmpHeWIIUX pacy€ToB B Tadiuie 7
MPUBENICHBI U JJIMHBI K&KIOTO U3 6-M Y4aCTKOB CETH.

Tor ¢akr, yro B HaleM nOpuMepe KOIPQPUUHUEHT HCHOIB30BAHMS MPOITYCKHOM
CIOCOOHOCTH KaHaia Ha ydacTke A-b okazanca nuxe 50% He sBiseTCS HEAOCTaTKOM
npoekta. Hao6opoT, B TE€IEeKOMMYHUKAIIMOHHBIX KOMIOHEHTaX (y3Jbl, KaHAJbl, TPAKTHI,
CETMEHTHI CETH U T.J.) CYIIECTBYET HE (JOopMasibHasl TPaHHIIA OMACHOW CTETMICHH 3arpy3KH,
paBHas 0,7. IIpu npeBbIlIEHUN 3TOM TPAHUIIBI KOMIIOHEHTBI CETH WJIM BCSI CETh CUUTAIOTCS
NEPErpy’)KEHHBIMA W HE TapaHTUPYIOT BBIMOJHEHHWE TpeOOBaHUN MO KauyecTBY
00CITyKUBaHUS.

Kpome TOro, ¢ y4éroM SKCHOHEHIIMAJIBHOTO POCTa IOJIb30BATEIBCKOTO Tpaduka
(mpuMepHO,  €XEroJHOe  yIBOEHHUE), JIOTUYHO TMpPU  TNPOCKTUPOBAHUM  CETH
OPUEHTUPOBATHCS Ha KOAPDUIIMEHT UCTIOIBb30BaHUs, JIexanuii B npeaenax ot 0,3 mo 0,5
(B TaHHOM IIPOEKTE 3TO HE SABJSAETCS 00s13aTEIbHBIM TPEOOBAHUEM ).

Hannune MHOTOBapHaHTHON MapIIpyTHU3allUy TO3BOJISIET B Psifie CIydyaeB HECKOIBKO
BBIPaBHUBATh KOX((UIIMEHTHI UCIOIB30BaHUS KaHAIoB. Hampumep, B mpoeKTHpyeMOit
cetn cBsa3b y37m0B E u K MoxkHO BbIMONMHUTE 1o Mapuipyty E-b-A-1-K, wmm no
anbTepHaTuBHOMY MapiipyTy E-b-JI-I'-K. B nannoi paboTe pekoMeHAyeTCsl TPOBOAUTH
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apryMEHTHPOBAHHBIN MOAXO/A K albTEepHATUBHON Mapuipytuzanuu. Hampumep, Tpaduk,
JOIYyCKAOUIUN IPUMEPHO PABHOLICHHBIE albTEPHATUBHBIE MApPILIPYThI, HAPABIISTH YEPE3
MEHEE 3arpy’KEHHBIE YYaCTKH CETH.

3.  OmnpeneneHue napaMeTpoB onTuuyeckoi cekuuu SDH

3.1. Be10op THUIIA onTHYeCcKOl CeKIuK

HeoOxoaumo omnpenenuts TN ONTHYECKUX CEKUMH Ha CETH M UX MHTEPPEICOB,
MPOU3BECTH BHIOOpP THUIA ONMTHYECKOTO BOJIOKHA W JKEJIATEIhHO MapKy ONTHYECKOTO
Ka0enst, ompeenuTh apaMeTPbl ONTHYECKUX HHTEP(HEHCOB CHHXPOHHBIX TPAHCTIOPTHBIX
MOJyJIeH COOTBETCTBYIOIIEro ypoBHs SDH.

OnTuyeckas cexius uin Hu(poBoil CTHIK BKIIOYAET B ce0sl arnmnapaTypy OKOHUYaHUS
ontuueckoro JmHeWHoro tpakta (AOJIT), cranuuonnsiii ontuyeckuii kabenbp (COK) u
JuHEWHbIH onTuyeckuit kadenpb (JIOK).

AOJIT ob6opynoBanus SDH mnpencraBisier co0oil 1iaTy ONTHYECKOTO CThIKA B
COCTaBe ammaparypbl CHUHXpPOHHOro MynbTHILIekcopa STM-N, Ha 1udpoBoM cThIKe
KoTopoit popmupyercst nudposoit curaan N-oro ypoBHs uepapxuun STM, mapamerpsl
KOTOpOTO ompeeiaeHsl B pekoMeHaanusx MCO-T G.707.Y.1332.

Jlist cucteM nepenaun SDH tpebyercst obecrieueHne monepeyHol COBMECTUMOCTH,
T.€. HCIOJB30BaHME Ha KOHIAX ONTHYECKOTO TpakTa OOOPYIOBAaHUS Pa3IAIHBIX
MPOU3BOJIUTENICH. DTO TpeOOBaHKME MPUBEIO K KIIACCU(PUKAIMU ONTUYECKUX CTBHIKOB IIO
KOy TIPUMCHCHHSI.

O6o3HaveHNE KOAa MPUMEHEHHUS COCTOUT M3 0003HAYCHUS THIIAa TPUMEHEHUS, Jaee,
ypoBHsI STM-N, OTAENeHHOr0 TOYKOW OT MNPUBOJUMOTO (MM HEMPUBOJAUMOTO)
M(POBOTO CHUMBOJIA, O0O3HAYAIOIIETO [IJIMHY BOJIHBI MCTOYHUKA W3IyYCHUS U THII
npuMensiemoro onrtuyeckoro kabens. T.e. « TUIT IIPUMEHEHWA — YPOBEHb STM.
[{IU®POBOI CUMBOJI».

PaccMmoTpum 3T 0603HaUYEeHHS TIOIpOOHEE:

TUIT ITPUMEHEHHMA:
VSR — ouenb kopotkwue (very short reach);
| — st BHYTPpHOOBEKTOBOM cBsi3m (INtra);
S — /19 KOPOTKOM MEKCTAHIIMOHHOM CBs3H (Short);
L — U1 JUTMHHOM MeKcTaHIIMOHHOM cBs3u (long);
V — U1t O4YeHb JUTMHHON MEKCTaHIIMOHHOM CBs3U (Very);
U — 151 CBepXINTMHHOM MEXCTaHIIMOHHOU cBsi3M (Uultra).

YPOBEHb STM: ompegenser Tl UCHOJb3yeMOro (parMeHTa MJaHHBIX H
COOTBETCTBYIOIME KaHaNbHBIC cKopocTr — STM-1, STM-4, STM-16 u T.1.
[{UOPOBOV CUMBOJT:
1 - HomuHanpHas 1jivHA BOJHBI MCTOYHWMKA w3nydenuss 1310 uM u Tum kabens co
craugaptaeiM OB (pexomengaruu G.652 MCD-T).
2 - HomunanpHasi niauHA BOJHBI MCTOYHMKA u3inydeHuss 1550 HM u Tum kabenst co
craugaptaeiM OB (pexomengaruu G.652 MCD-T).
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3 - HomunanpHasi niawHA BOJHBI WMCTOYHHMKA w3nydeHus 1550 HM u Ttum kabens co
crannapTaeiM OB ¢ HyseBoii cMenieHHON aucnepcueit (pekomenauu G.653 MCD-T).

4 - HomuHanbHas JJIMHA BOJHBI HMCTOYHWKA W3mydeHus 1550 HM u Tum kabens co
cranaptHeiM OB ¢ HeHyeBoit cMelleHHOU aucnepeneit (pekomenaanuu G.655

MOC-T).

OtcyrcTBHE UM(PPOBOTO CHUMBOJA O3HAYaeT HOMHHAIBHYIO JJIMHY BOJIHBI
ncroyHuka usnydeHus 1310 aM u tun kabesns ¢ OB, COOTBETCTBYIONIETO peKOMEHAAIHSM
G.652 MCO-T (ucnonb3yercs 711 BHyTPUOOBEKTOBOM CBSI3H)

Konpr mpumenenus mist ooopynoBanuss SDH npusenens! B Tadnunax §, 9, 10.

Tabmuma 8. KJIACCU®HUKAIIUS OITUYECKUX HMHTEPO®ENCOB STM-1 STM-4
STM-16, xoas! mpunoxenuii I, S, L.

Hcnonp3oBanne Merony craHuuAMHU
Buvron
Koportkast cexius JlnmuHHAsS ceKIus
HoMHHAILHAS 1310 1310 1550 1310 1550
JUUTMHA BOJIHBI
HCTOYHHUKA, HM
Tum BosToKHA (G.652 G.652 | G.652 | G.652 | G.652. | G.653
G.654
Paccrosinne, kM 2 15 40 80
VpoBHH STM-1 -1 S-1.1| S-1.2 L-1.1 | L-1.2 L-1.3
SDH STM-4 1-4 S-41 | S-4.2 L-41 | L-4.2 L-4.3
STM-16 1-16 S-16.1 | S-16.2 | L-16.1 | L-16.2 | L-16.3

Tabmuua 9 - KIIACCU®PHKALIUS ONITUYECKUX UHTEP®ENCOB
(xonmbl S, L juist STM-64, 256)

[Tapamerp 3HavyeHue
Homunanenas | 1310 1550 1550 1550 | 1310 1550 1550

JJINHAa BOJIHBI
HCTOYHHKA, HM

Tun Bostokna | G.652] G.652 G.653 | G.655| G.652| G.652 G.653
3agaHHOE pac- 20 40 40 40 40 80 80
CTOSIHHE, KM
STM-64 S-64,1 S-64,2 S-64.3 | S-64.5/ L-64.1| L-64.2 L-64.3
3agaHHoe 40 40 80 80
paccTosiHue,
KM

STM-256 S-256.2| S-256.3 L-256.2| L-256.3
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Ta6muna 10 - KITACCUOUKALIUS OITUYECKUX MHTEP®ENCOB (Koasr V u U)

OueHb JUTMHHAS CEKIIUA CBepxTMHHAS CEKIUA

[TapameTp
HomunanpHasa qinHa
BOJIHBI HCTOUHHKA, HM 1310 1550 1550 1550 1550
Tun OB (pexoMeHaanus
MC3-T) G.652 G.652 G.653 G.652 (G.653
[TpoTKEHHOCTD, KM 60 120 120 160 160
STM-1, — o . . _
STM-4 V-4.1 V-4.2 V-4.3 U-4.2 U-4.3
STM-16 — | V-16.2 | V-16.3 U-16.2 U-16.2
[IpoTszkeHHOCTD, KM 60 120 120 — —
STM-64 - V-642 | V-643 — —
STM-256 _ — — — —

Jns paccMatpuBaemoro BapuanTa (Bapuant 00) HE0OX0AMMO ONPEAETUTh KOJIbI
cexknuii BE, Ab, AI', BJI, II' u I 2K B coorBeTcTBHU ¢ Tabmumamu 8, 9 u 10.
Hanpumep, nns cekuuit «A-b» n «I'-7K» momydnm cienyromue TUIIbI ONITHYECKON
CEeKIH:
- cexuus A-b — V. 64.3 (o4eHb MIMHHAS MEKCTAHIIMOHHAS CBI3b, STM — 64, mmHa
BOJIHBI UICTOYHMKA M3ydeHus 1550 um);
- cexums [-0K - L. 16.3  (mmmHHAas MeXCTaHIIMOHHAS CBsA3b, STM — 16, n1muHa BOJTHBI
UCTOYHUKA n3nydeHus 1550 am).

3.2. BeIOOp CHHXPOHHOTO MYJIbTHILIEKCOPA

Boibop MynbpTHIIIEKCOpPA, OCOOEHHO B pEATbHOM MPOCKTUPOBAHUM, SIBIISETCS
BOKHEUITUM H3TarmoM paboThl. 3/1€Ch HYXHO B KOMIUJIEKCE Y4YeCTh HIHEPreTUYECKHE,
CKOPOCTHBIE, [IEHOBBIE U APYTUE NapaMeTPhbl pa3INYHbIX U3ICIIHIM.

[Ipu BeIOOpE 00OpYyMOBaHMS HEOOXOIUMO aHAIM3UPOBATH CIPABOYHBIC JAHHBIE TIO
nocTaBisieMoMy (upMamMu HM3roTOBUTENSIMH O0OopynoBanuio. Haumbonee mnonHyio u
CBEXyI0 MHpopMaIo MoXHO HaiiTu B Internet. Kpome Toro, HekoTopbie CBEIACHUS 1O
000pYyI0OBaHUIO MPUBEJICHBI B IPUIIOKEHUH K HACTOSILIEMY METOJIMYECKOMY TTOCOOUIO.

JUist  nanpHeimero pacyéta HEOOXOAMMO BBINKCATh CIEAYIOIIUE TapameTpbl
nepeaavn MyJbTHILIeKcopa (0e3 ONTUYECKUX YCUIIUTENEH ):

YpoBeHs nepenauu, 1bw. ..

JlJIMHA BOJIHBI, HM. ..

YyBCTBUTENBHOCTH pHEMHUKA Ky , ADM. ..

3aTyxaHHU€ pereHepalluOHHOTO y4yacTka, Ab...

YpOBeHB NEpErpy3Ku NPUEMHUKA, 1bM. ..

Hucnepcusi, iC/HM

Twun uCTOYHMKA U3TyUYECHUS. . .

Tun onTUYEeCcKOro AETEKTOpA. ..
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Hcxonas u3 KoJI0B Y4aCTKOB, ONMPEEAEHHBIX B 1. 3.1, HA HUX UCIIOIb3YyEeTCA
onTrueckuit kabens ¢ OB, padoTatomnuit Ha ayMHE BOMHBI 1550 HM 1 00magaromuii
HYJICBOM CMeleHHOU aucnepcucii (pekomenaaiuu G.653)

Ycpennennsle nanHbie Takux OB:
Kunomerpuueckoe 3aryxanue - 0,19-0,25 nb/km
XpoMmaruueckas aucrepcust — 3,3 nC/HM. KM
B xauectBe npousBoautens kadens Beioupaerca OK 3AO0 «Camapckas kabenbHas
xoMmmanus. Tun kadens - OKJIK-01 ¢ a=0,22 nb/kmu d = 1,8 nC/HM.KM .
[TapaMeTpbl TUTIOBBIX pa3bEMHBIX COSAMHEHUN MPUBEACHBI B Tabymiie 11

TABJIMIA 11. IIOTEPU B PA3BEMHbBIX COEJJUHEHUAX (Pek. G.957 MC3-T)

[TapameTp HekanmbOpoBaHHbIC KanuGpoBaHHbie
[Torepu npu coeAMHEHUH € 00Pa3LIOBBIM Cpennee 0,20 Cpennee 0,14
pasbemom, Ab 94% <0,30 95% <0,30
97% <0,40 99% <0,40
[ToTtepu HpI/JII 1%066511311){)’61;%1/1 «1r0001 ¢ C%%z([)zee 36190 C%Z%Zee 30150
85% <0,50 98% <0,40

4. Pacuyer NJIMHBI pereHepanuoHHOro ydacrka (PY)

[IpenenpHas NPOTSKEHHOCTh PY orpaHnumBaeTCs Kak 3aTyXaHHEM, TaK U IIAPUHOU
MOJIOCHI MMPOMYCKaHUSI ONTHYECKOTO TPAKTA.

Kak mpaBuio, mpu HCHOIB30BAHMM CTAHJAPTHOTO OOOPYAOBAHMS JIMHEUHBIX
tpakToB [IBOCII CcOBMECTHO C PEKOMEHIYEeMBIMH JJIsl HUX ONTUYECKUMH KaOesMH,
MaKCUMAJIbHO JONMyCTUMas [IJIMHA PEreHepalMoOHHOTO Y4YacTKa, OMNpeAesieHHas Mo
PHEPreTUYECKUM XapaKTEPUCTUKAM CHUCTEM (PHEPreTHYECKUW MOTEHUHAN, YPOBHHU
nepesayu M MpueMa ONTHYECKOrO HM3IYyYEHUs, 3aTyXaHHWE PEreHEepallMOHHOrO Yy4yacTKa),
OKa3bIBAE€TCS MEHBIIE MAKCUMAJIbHOW JJIMHBI, ONPEAEISIEMON JHUCIEPCUOHHBIMU
xapakrepuctukamu OB. Ilo3ToMy nOpu NpPOEKTUPOBAHUM PEKOMEHAYETCS  JJIUHY
pEreHepallMoOHHOTO y4YacTKa ONpPENeNsATh TOJIbKO [0 SHEPreTUYECKUM MapameTpam
BOCIL.

JIist onpenienieHust ITMHBI PEreHEePAIlMOHHOTO yJYacTKa (MEeXIy ToukaMu S U R, cM.
puc. 5) cocTaBisieTCs €ro pacyeTHas CXema, B KOTOpPOM MPHUHATHI CIEAYIOIINE
obo3nauenusa: OC-P —ontuyeckuili COEIUHUTENH pa3bEMHBIN (ux 4wucno Ha
perenepaniioHHoM yuactke paBHo 2 ); HPII — HeoOcnyxuBaeMblii pereHepalimoOHHbIHN
nyskT; [IIIOM  —mpuemonepenaronuii  ONTHYECKUH  MOAYJNb, MpeoOpasyromu
ONTUYECKUM CUTHAJ B AJICKTPUUYECKUW, BOCCTAHABIMBAIOIIMN MMApPaAMETPBI MOCIEIHETO U
cHOBa mpeoOpasyromuii ero B ontudeckuit); OC-H — onTudeckuit CoOeTMHHUTEIND
HEPA3bEMHBIM, YHUCIO KOTOPHIX HA EAUHUIY MEHbIIE YUCIAa CTPOUTENIbHBIX JJIMH
OINTHYECKOTO KalOessi, COCTABISIOIIMX PEreHEPAMOHHbBIN y4acToK; | ¢, — cTpouTenpHas
JUTMHA ONTHYECKOro kabens, paBHas 2...4 kM (9TO JUMHA KaOens, HaMaThIBAEMOTO Ha
KaOeJIbHYO0 KaTyIIKy Ha 3aBojie u3roroputene kabdens); OB — ontuueckoe BOJOKHO; | oy —
JUTMHA PEreHEPALIMOHHOTO y4acTKa.
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[I1IOM OoC-p OoC-P

JA OC-H OC-H

A DS @ ODSDP| &
OB OB OB OB HHoM

‘< n
Bl L]

S

| py

PI/IcyHOK 4 - PacueTHasa cxema AJA OIIPCACIICHUS JJIMHBI pCTCHCPALIMOHHOT'O YU4aCTKa
Kak cnenyet u3 pucyHka 4 3aTyxaHue€ pereHepalliOHHOT0 y4acTKa PaBHO
A vare =0 =2Ap+Q- Ay +a- |y + A+ A, 1b,

rae: A, — 3aryxaHue pa3beMHOro omnrudeckoro coenunenus (OC-P) paBnoe 0,5 nb;
Ay — 3aTyxaHue HepazbeMHOTo ontudeckoro coeaunenus (OC-H);
J — YKCIIO HEPA3bEMHBIX COCIUHEHMUI; 8 — KO OUIIMESHT 3aTyXaHus
ONTHYECKOTO BOJIOKHA, 1b/KM;
|,y — ATTMHA pereHepalMoOHHOrO y4acTKa;
At — Jomycku Ha TeMreparypHble u3meHenus napametpos LIBOCII, B Tom uucie u
ontudeckoro kabems, st TunoB LIBOCII pasueie 0,5....1,5 ab;
Ay — nmonmycku Ha yxyamienue napamerpoB anemeHToB L[BOCII co BpeMenem
(cTapenue, aerpaganus v T. 1. ), Az = 2...6 (3aBUCHUT OT TUIAa UICTOYHHKA
ONTUYECKOTO U3TYyUYCHHS U TPUEMHUKA ONTHYECKOTO U3ITYYCHUS U UX
KOMOHHAITU).
Cymma At + Ay = AD, — sHepreTudeckuii 3amac, ero o0bivHO OepyT paBHbIM 6 1b.
MakcuManibHO JJOMyCTUMOE 3aTyXaHu€e (UM SHEPTeTUYECKUM MOTEeHIAT J)
pereHepaloHHOr0 y4acTKa paBHO

AMaKC == Prep = Prp mun, I[BM,

[Tpu pacuere anuubl PY 1o 3aTyxaHui0 HEOOXOIMMO UCTIOIB30BaTh CIACAYIONINE
OCHOBHBIE TTapaMeTPhI anmapaTypbl U ONTHYECKOTO KadeJs:
-3HEPreTUYECKUM ITIOTEHIHUAJ, PABHBIN PA3HOCTU YPOBHEH NEPEAATUMKA - Prep U
YyBCTBUTEIBHOCTBIO (DOTOMPUEMHUKA - Prp, T.€. D = Prep = Pup ;

-noroHHoe 3aryxanue OK — o;

-3aTyXaHUsl B HEPAZEMHBIX COCMHEHUAX Oy U UX KOJIMYECTBO Nyg;

-3aTyXaHus B Pa3bEMHBIX COSAMHEHHSX Opc U MX KOJTHMYECTBO — Ny (MX HA PY-2);
-9KCIUTYaTaIlMOHHBINA 3amac CUCTEMBI A3;, €ro 00bIYHO OepyT paBHBIM 6 1b;

-KOJINYECTBO Ny PABHO: Nue=Lpy/Lemp — 1
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MaxkcumanbHast niuHa PY 1o 3aTyxaHuI0 pacCYuThIBaeTCs Mo hopmyre:

_D-AD,-a,n

L3am .maxkc a
@+
cmm

MunumanbHas qymHa PY onpenensercss AMHaMUYECKUM uana3oHom APY
(aBTOMaTHUECKasl PETyJUPOBKA YCHIICHHS ) TPUEMHOI'O ONTUYECKOTO MOIYJIS Oapy, €T0
BEJIMYMHA JICKUT B Tipeaenax 12-15 nb.

= [ren]

_ 9_33_apc.npc_aAPy

L3am..14un - [K'M]
a .
a,. + e L
Cmm

Ha MJIMHY PCTCHCPALIMOHHOI'O YU4AaCTKA BIMACT IIHPOKOIIOJIOCHOCTDb, KOTOPAA 3aBUCUT

OT HOPMHUPOBAHHOM CPEIHEKBAIPATHUECKON JUCIIEPCUHN BOJIOKHA a{n% M-m} Y IIAPUHBI

MOJIOCHI ONTHUYECKOr0 U3JIyYeHUS] HCTOYHUKA AA[un], Pacuernas dopmyna st juHbL PY
10 IUCTIEPCUU UMEET BUJL:
0,25-107%2
oucn m[’w]
rae B — ckopocTh nepenaur HU(ppPOBOro CHrHajga B JMHUM, YHCICHHO paBHAas TaKTOBOWU
4acToTe.

PaccuutaB 3HaueHUS Laarmaxe, Lsarvmn U Ljuen OTIPENENSIOTCA TpeeIbHbIE 3HAUYCHUS
mHbl PY, yaosnerBopstoniue BceM TpedoBanueM. [lo pesynbratam pacuera amuHel PY,
BbIOpaHHO# Tonosiorun B3IIC u niuH yyacTkoB (cM. Tabnuily 7) pazpabaThiBacTCs cXxema
CBA3M, KOTOPYK HAJI0 IPUBECTH HAa pPHUCYHKE S5 KypcoBoro mnpoekra. Ilpum sToMm
HEOOXOJMMO HCHOJIb30BaTh YCIOBHbIE 0003HAUEHUS, IPUBECHHBIE B IPUJIOKEHUE 1.

B 3akirodeHue paccUMTHIBAECTCS JUarpaMMa paclpeleleHUs SHEPreTHYECKOro
noTeHnuana. JuarpaMmy paccuuTarh i y4acTKa, HE COAEPIKaIEro HeoOCTyKHMBAaEMbIX
pereHepanoHHbIX MYHKTOB. [Ipu pacuere NpuHATH BEIUYUHY CTpOUTENbHON MnHbl OK
paBHOM 4 KM. YpOBEHb ONTHYECKON MOIIHOCTH, MOCTyHAKOIIEH Ha BXOJ MNPUEMHHKA,
3aBUCUT OT YpPOBHEW Mepeadyrd ONTHYECKOTO MepeaaTyuka, morepb momHoctd B OB,
NOTEPh MOIIHOCTH B Pa3b€MHBIX U HEPa3bEeMHBIX coeauHEHusAxX. [Ipu pacuerax NMpUHATH
ape = 0,5 n1b, o= 0,1 nb.

['padprueckn mpumepHas quarpaMma pacnpeeieHusi SHEPreTHYeCKOro NoTeHIraia
umeeT Bua (PucyHok 6).

[TockonbKy Bce ypOBHU TNEpelayd IuarpaMMbl paclpeiesieHHus] SHEPreTUuyecKoro
NOTEHIMAaIa PACCUUTAHbl, TO €€ H300paK€eHWE BO3MOXKHO B YCIOBHOM MacluTade, HO
00s13aTEIHHO C YKAa3aHUEM XapaKTEPHBIX OCHOBHBIX TOUEK JIMArPAMMBI.

AHQIUTUYECKA  JAWarpaMma  paclpelesieHuss  SHEPreTMYecKoro  MOTeHIMana
MPEACTABIIACTCS KAK:

-1 n-2
Pnp = Pnep - apcl - chl - ax ’ Ii - zak ’ Ii - zanc ’ I - ancn—l - ak ' In - chM - ach
i=2 i=3

Juarpamma pacnpeiesieHusi SJHEPTeTHUECKOTO MOTEHIIMalla CIIYKUT OCHOBOM I pacyeTa
OCHOBHBIX MapaMETPOB ONTHUYECKOTO TUHEUHOTO TPAKTA.
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5. Pacyer JJIMHBI YCHJINTENbHOI0 Y4aCTKA.

Pemmnts mpobneMy kommneHcanuu noteps OB MOXKHO BKJIIOYEHHEM Ha CEKIUSX

OIITHYCCKUX YCHHHTGHGﬁ. BI)I60p BapHaHTa KOMIICHCAIIUN IIOTCPb OIIPCACIIICTCA

HCCJIOKHBIMHM 3KOHOMHWYCCKMMH pPacCdCTaMMU. OnTtnyeckue YCHUIIMTCIIA HaxoOsT CaMoOc€

mmpokoe npumenenre B BOCII-CP.

Hcxonanble naHHBIE K BBITOJHEHUIO 33JaHUs TpuBeneHbl B Tabnuie 12. Bapuant
BBIOMpAETCs MO IBYM MOCIEAHUM IudpaM HOMEpPA CTYIEHYECKOTo OuIeTa.

Tabnuma 12. [TapameTpsr BOCII-CP
KonnuecTBo criekTpajibHbIX 4 8 |16 |32 | 48 | 48 | 32 | 16 | 8 4
kanainoB BOCII-CP, m
YpoBeHb CHHXPOHHOTO 4 16 | 64 | 64 | 16 | 4 4 | 16 | 64 | 16
tpancnoptHoro Moaysist, N (STM-N)
Jlorapudmuueckuii kodppunuent | 4 5 6 7 8 8 7 6 5 4
myma, 1b
MuHuMaNbHO 10myCcTUMAs 18 20 | 28 | 31| 21|19 | 21 | 23 | 30 | 27
3aIUIICHHOCTh ONTHYECKOT0 CUTHAJIA OT
ONTUYECKUX IIYMOB, A;, IS
BepoATHOCTH ommbky He Xyxke 1072, ne
meHee, 1b
Komngecto DKV Ha yuacTke 2 3 4 5 6 5 4 3 2 4
perenepaiun BOCII-CP, Kk
Cucremusrii 3arrac BOCII-CP, 10 |12 |14 | 15| 16 | 17 | 16 | 16 | 15 | 14
A3;, nb.
3aryxaHue pa3beMHOTO 0,35 0,40 0,45 0,50 0,47
coenuHeHus, Ap, He 6onee, 1b
3aTyxaHue Hepa3beMHOTO 0,1
cocauHenus, A,, He 6omnee, 1b
[TapameTps! onTHYecKOro Kadesns Homep Bapmanta
a, Ich, OoB,
nb/m KM TIC/HM KM
0,22 2 3,5 00 [ 01| 02 | 03 | 04 |05] 06 | O7 | 08 | 09
0,21 4 18 10 |11 | 12 | 13 | 14 |15]| 16 | 17 | 18 | 19
0,18 2 15 20 | 21| 22 | 23| 24 |25]| 26 | 27 | 28 | 29
0,30 4 17 30 | 31| 32 | 33|34 (35|36 | 37 | 38 | 39
0,20 2 5,0 40 | 41 | 42 | A3 | 44 |45 46 | 47 | 48 | 49
0,23 4 3,5 50 | 51| 52 | 53 | 54 |55| 56 | 57 | 58 | 59
0,33 2 16 60 | 61 | 62 | 63 | 64 |65| 66 | 67 | 68 | 69
0,36 4 17 70 | 71| 72 | 73 | 74 |75| 76 | 77 | 78 | 79
0,25 2 18 80 | 81| 82 | 83|84 (8| 86 | 87 | 88 | 89
0,35 4 3,5 90 | 91| 92 | 93 |94 |95| 96 | 97 | 98 | 99

JInmuHa yCUIIUTENIBHOTO y4acTKa BOJOKOHHO-oNTHYecKoi nuHuu nepeaaun (BOJIIT)

OIPEAETSAETCS 10 IBYM KPUTEPUSIM:
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1) MakCcUMaJIbHO IEepPEKPHIBAEMOT0 3aTyXaHUS — MaKCUMaJIbHOW JITUHBI
YCUJIUTEIBHOTO YYaCTKa;

2) MakCUMallbHO JIOMyCTUMOW BEJIMYMUHBI TEPEKPHIBAEMON XpOMAaTUYECKON
JTUCIIEPCUH.

Jns onpeneneHus JUIMHBL yCWIIMTENBHOTO YYacTKa COCTABIISIETCS paCUE€THAS CXEMa,
PUCYHOK 7, TAe NpHUHATHI cieayromue oOo3HaueHus: OY, — JTUHEHHBIN ONTHYEeCKUI
yeunurenb; OC-P — onrtuueckuid coenuHuTens paszbeMublii; OC-H — onrtuueckuid
COEIMHUTENb HepazbeMHbIl; OB — onTuueckoe BOJOKHO, S - TOUKa nepenayr 1 R — Touka
npuema; l,, — IrMHa YCUITMTEThHOTO yYacTKa.

ov,
oV,

OC-H OC-P;
[ : oC Pi: OC-H : : : : [
OB OB OB OB OB OB
S < Iy "iR

PucyHok 7. PacueTrHas cxema [uis OnpelesIeHNs IMHBl YCUIUTEIbHOTO
vgactka  BOCII-CP

Pacuyer 1o nepBomMy KpUTEpHUIO MPOU3BOIUTCS MO (HOpMyJie 411 MAKCUMAaJIbHOU
JUTUHBI 3JIeMeHTapHoro kabenbHoro ydyactka (OKY) BOJIII ¢ nmpuMeHeHuEeM ONTHYECKUX
YCWINTENEN Pa3IMYHOr0 THIA: MOIIHBINA YCHIIMTENb UK Oycmep N TUHEHHBIA YCUITUTENb.
Hanmomuum, yto nog 9KV noHumaercs nacCUBHBIN KaOeIbHBIA YYacCTOK (MEXAY TOUKaMU
S u R), He conmep)Kaluil ONTUYECKUX YCWIHMTEICH M pereHepaTopoB. Pexomenmanus
MCD-T onpenensier Touky S, kak Touky Ha OB cpa3y 3a ontuueckuMm pazpremom OC-Pq, a
Touky R, kak omnopHyro Touky Ha OB cpa3y nepex ontuueckum pazbeMom OC-P.
[TapameTpsl ATHX yCHIUTENEH O JMHAKOBHI (Tabauma 13).

Tabnuua 13 - [lapameTpbl ONTUYECKUX yCHIIUTENEH

HaumenoBanue napamerpos OY 3Ha4YeHUE MTapaMeTpPOB

1 YpoBeHb BXOAHOM CyMMapHOUW MOIIIHOCTH:

MUHUMAJbHBIN, 1bM — 36,0

MaKCHUMaJIbHBIN, 1bM +1,0
2 YpoBeHb BBIXOJIHOM CyMMapHOU MOIIIHOCTHU. Ps:

MHUHHMAJIbHEBIN, TbM — 10,0

MaKCHUMaJIbHBIN, 1bM + 17,0
3. Koaddurment ycuneHus:

MHHHUMAJIBHBIN, 1bM 10,0

MaKCUMaJbHbBIN, 1bM 33,0

4. HepaBHOMEpHOCTh KOd(uIMEHTa YyCHICHUS B
3aJIaHHOM JIMara3oHe pabouyux JUIMH BOJH, HE Ooiiee,
nb 3,0
5. lllym-¢akrop F,. B 3a1aHHOM [uana3oHe JJIMH BOJH
(Ipy  MUHHUMAJILHOM YpPOBHE CYMMAapHOW BXOJIHOM
MOIIIHOCTH), He bornee, 1B 6,0

6. Koaddumuent oTpakeHuss Ha BXOJIC€ U BBIXOJC, HE 300
ooiee, 1b ,
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Jimmaa DKY MokeT ObITh orpeziesieHa mo ¢popmyse
_ P,-10lgm—-P, — K. — 4, -10lgk —AD, - 24,

L. =
oK a+ Ay, (D),

rae Loxy — nmuaa DKV, kM; Ps — ypoBeHb a0COIIOTHON MOIIHOCTH ONTUYECKOTO CUTHAJIA
Ha BBIXOJIC YCUJIUTENS Mepefaud B Touke S, nb; m — KOIM4ecTBO ONTHUYECKUX KAaHAJOB
npoektupyeMoil BOJIIL; Pasp — YCHJIEHHOE CIIOHTAaHHOE YCWJIEHHE, NMPHUBEAECHHOE KO
Bxony ycwnurens, nb; Fyc — morapudgmudeckuii kod3)PUIMEHT IIymMa ONTUYECKOTO
ycwiurens, 1b; A3 — MUHUMaIbHO JAOMYCTUMAs 3aIIUIIEHHOCTh ONTUYECKOIO CUTHANIA OT
ONTHYECKUX IIyMOB (OTHOMmIEHHWE curHan/mym), nb; K — xomuuectBo DKV Ha ydacTke
perenepauun BOCII-CP, yuuThIBaromiee MpOLECC HAKOIUIEHUS IIyMOB, BHOCHMBIX
ONTUYECKUMHU ycunurensiMu; 433 — cucteMubli 3anac BOJIII, nb, yuuTbeiBarommit
JOTIOJTHUTENbHBIE MOTEpU MO Kabelnto, 3a cueT AUCHEPCUM U HEJIMHEHHBIX MPOIIECCOB B
OB, norepu B OM/O/] u ontuueckux GpuiabTpax; Ap — 3aTyXaHue pa3beMHOI'O COETUHEHMUS
— OC-P, nb; Ap — 3aryxanme HepazbemHoro coeauHenus — OC-H, nb; l..,
CTpOUTEIbHAS JJIMHA ONITUYECKOTO Kabens, kM; a — koapdunueHt 3aryxanus OK, nb/km.

II p u m e p. Paccuurate mmHy ycuinurenbHoro ywactka BOCII-CP c
ucnoip3oBanueM STM-16, ONOKUB CIeIyIONINE 3HAUCHUS BEIMYUH, B HEE BXOIAIIHX:

Ps = 25 nbM — aOcCONIOTHBIA YpPOBEHb BBIXOJHOM CYMMapHOW MOIIHOCTH
ONTHYECKOT0 CUTHAaJIa C YYETOM 3amaca Mo YCUJICHHUIO;

m = 16 — gucno ontudyeckux kanaior; 10lg m = 10lgl6 = 12 ab, cienoBarenbHO,
YPOBEHbB Mepeaayr Mo ONTHIECKOMY KaHAIY Prep = Ps — 10lgm =25 - 12 =13 nbwm.

Fyc="7 nb - norapupmuyecknii K03QPUUUEHT NTyMa ONTUYECKOTO YCUIIUTETIS;

Az =23 n1b — MMHUMAaJIBHO JOIYCTUMAasl 3aIMIIEHHOCTh ONITHYECKOrO0 CHrHajia OT
ONTUYECKUX IMYMOB, IPH KOTOPOil Kod(hduuuent ommbokx He Oymer Gonee 1072 mpum
pere”epanuu nuPpoBOro CUrHaNIA;

k = 3 — xomumuectBo DKY Ha yuactke perenepanmu BOCII-CP, ¢ yuetom
AMITUPUYECKON IMHBI YCHUJIUTENBHOTO ydacTKa B npenenax 100 km

10lg k =10 Ig 3 = 4,77 nb;

A393=15 nb — cuctemusnrit 3armac BOJIII;
Ap=0,5 n1b — 3aryxanue pazpeMHoro coeguaenus — OC-P;
An = 0,1 nb — 3aTtyxanue HepazbemHoro coeauHenus — OC-H;
lemp = 2 KM — cTpoHTENbHAS JUIMHA ONITHYECKOTO Kabens, Hampumep, Tuna OKJI-2;
a = 0,22 nb/kM — k03P dULIUEHT 3aTyXaHUsl.
VYcuneHHoe CIOHTaHHOE U3JTYyYEHUE PacCUUTHIBAETCS MO (popmyiie
hc

P, = 10Ig(7 Af -103) ,

rae h = 6,626-10°34— nocrosunas Inaska, (Br-c); ¢ = 2,998-10 — ckopocTh cBera B
Bakyyme, HM/C; A — jummHa BosHbl B C-auamaszone (1529...1560); Af = f; — monoca gactor
U pPOBOTrO CUTHAJIA, TIEpeaBaeMOro 10 ONTHYECKOMY KaHary (Mpu pacderax Oepercs
paBHOU cKopocTH Tepenayu I1udpoBoro moroka BbiOpanHoro STM-N ¢ yderom koxa
JUHEHHOro IM(POBOr0  CHUTHAJIA WM CHHXPOHHOTO  TPAHCIOPTHOTO  MOJIYJIS
COOTBETCTBYIOIIETO YPOBHS).
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[lofcTaBUB 3HAueHMsA BEIWYMH, B Hee BXomiammx: h = 6,626:10°3* Btc; ¢ =
2,998-10Y mm/c: A = 1550,12 um; Af =2,5-10° 'y, momyunm

—34 17
A. 1550,12

[ToncraBuB 3HaueHus Bcex BenuuuH (Ps =27 abm, 10lg m =101g16 = 12 ab; pasr =
— 65 nbm; Fyc=7 nb; As =23 nb; 10lg k=10 1g 3 =4,77 nb; 493=15 nb; Ap= 0,5 nb;
Ay =0,1 nb; lowp =2 xm; @ = 0,22 nb/km), momydum:

.25.10°-10° | =~ 65, nbm.

Lo 25-12—(-65) -7 -23-4,77-15-2:05 _ 0,
0,22+0,1/2
C yderoMm 5-TH NPOLIEHTHOIO 3amaca ONTHYECKOro Kabelys JJIMHA YCHUJIUTEIbHOTO
y4acTKa OTHOCUTEJIBHO PaCYeTHOM J0JKHA OBbITh yMeHbIIeHa Ha BenuuuHy 120,9-0,05 = 6

kM. CnenoBaTenbHO, JJIMHA YCHIATENIBHOTO yJacTKa paBHa 115 km.

6. Pacuer mokasareJieil HaJe;KHOCTH YYACTKA BHYTPU30HOBOM
MEePBUYHOM CeTH.

B nanHoM paszzgene HeoOxoaumo paccuntaTh HajgexHocTh OLIK Ha yuacTke 3agaHHON
MPOTSHXKEHHOCTH BHYTPU30HOBOM MEPBUYHON ceTu, oOpazoBanHo# ammapatypoit BOLICIT
u ydyactkamu OK. Pacuer npousBoautes ais cetu B cooTBercTBHe C 1.1 3aganus Ha KII u
JAHHBIX Ta0HIl 6 ¥ 7, a TaKKe pe3yJIbTaTaMUi pPacyeToB 3aaHus 4.

[Ton HageXHOCTHIO OOBEKTa (JIEMEHTA WJIM CHUCTEMBbI) MOHMMAIOT €r0 CBOMCTBO
COXpaHATh BO BPEMEHM M B YCTAaHOBJICHHBIX Mpelerax 3HAYEHHsS BCEX NapaMeTpOB,
XapaKTEePHU3YIOIMIMX KadyecTBO mnepenayd. KOMIUIEKCHBIM TOKa3aTeleM HaJleKHOCTH
BOCCTAaHABIIMBAEMbIX OOBEKTOB, K KOTOPBIM OTHOCATCA YCTPOMCTBA 3JIEKTPOCBSI3H,
aBigeTcs: KoadduureHT roroBHOCTH K, onpeaensronuii BEpoSITHOCTh TOr0, YTO OOBEKT
OKaxeTcsi paboTOCHOCOOHBIM B MPOU3BOJIbHBIAH MOMEHT BpeMeHu. C kod3pduureHTom
TOTOBHOCTH CBsizaH ko3¢ ¢uuuent npoctost K,=1-K;, koTopslil onpenensier BeposTHOCTb
TOTO, 4TO OOBEKT OKAKETCA B HEPAOOTOCIIOCOOHOM COCTOSIHUE B MPOU3BOJIbHBI MOMEHT
BPEMEHHU.

be30Tka3HOCTh — CBOMCTBO OOBEKTAa HEMPEPHIBHO COXPAHATH PabOTOCIMOCOOHOCTH B
TE€YEHHE HEKOTOPOro BpeMeHU (HapaboTku). Ee xapakTepu3yroT nokasareasiMu:

- HapaOOTKOM HA OTKa3, UJIM CPETHUM BPEMEHEM MEX]y OTKazaMu T, U.

- CPEJHUM BPEMEHEM BOCCTAaHOBJIEHUS T, U;

- MHTEHCHBHOCTBIO OTKa30B - CPEJHUM KOJMYECTBOM OTKAa30B B E€IMHHUIY BPEMEHU
(0ObIuHO B TeueHHe ogHOoro yaca) At), 1/4;

CuuTaercs, 4To B NEPHOJ HOPMAJIbHOM 3KCIUTyaTauuu (Tociie NpUpPabOTKU U 110

(U3MYECKOro M3HOCA), HHTEHCUBHOCTH OTKA30B MOCTOsTHHA A(t)=Cconst= A.
B stoMm ciygae T, =1/, a BeposTHOCTB Ge30TKa3HOM padoTsl; P(t) = e™
OueBUIHBIE COOTHOIIEHUS: K, = 1L : K, = L;

T +T, T +T,

Ecnu cuurtarh, 4TO OTKa3bl 3JIIEMEHTOB B CHCTEME HE3aBUCHMBbI, @ OTKa3 OJHOIO

AJIEMEHTa MPUBOJUT K OTKA3y BCEW CUCTEMBI B LIEJIOM, TO MPHU N 3JIEMEHTAX B CUCTEME
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n

ﬂ“c = Zﬂi 1 R'(, :ﬁ[(zi 1 K” = i[{ni
i-1 i=1

i=1
Cpennee BpeMsi BOCCTAHOBJIEHUS cUCTeMBI U3 N 371eMEHTOB:

n
2 AT
T, =" A,
TpeOyemble moka3aTenn HaIe)KHOCTH KaHajla Iepeiayy 3aBUCST OT €ro MPOTSHKEHHOCTH.
To, :TOM L K =(1_KFM)'L;
L L,,
rae Tou - HOpMaTUB CPETHETO BPEMEHH MEKY OTKAa3aMH,
Ky - k03¢ HULEeHT TOTOBHOCTH KaHalla MaKCUMaIbHON MPOTSKEHHOCTH.
JI1s kaHana BHYTPU30HOBOM NepBUYHOM ceTu JMHOM L,=1400KkM. ycTaHOBIEHO:
- karan TY cymectBytomeit cet Toy>111,4 0. Krn>0,99.
- OLIK nepcnektuBHOM cetn:  To>2050 9. Krv>0,998.
[Ipn pacuere HaAEKHOCTH MAarucTpalad pacdeT BEHETCS pasleiabHO ISl JUHEHHO-
kabenbHbIX coopyxkeHuil (JIKC) anmapatypHOro komekca.
[Ipu pacuere nokazarenei HaaexxHOCTH JIKC yuuThIBatoOT:
- Ak — UHTEHCUBHOCTbh OTKAa30B OJHOTO KHJIOMETpa ONTHYECKOro Kabens B roja M3-3a
BHEUIHUX NMPUYUH. Ero 3HaueHus BBIYUCIAIOT U3 TOTO, 4YTO Ha 100kM Kabesnst mpuxoauTcs

B cpeaHeM 0,15 moBpexIeHHil B TOI:

015 _17-10° y
A = 400-8765‘ oy

- Ak — WHTEHCHBHOCTb OTKa30B OJHON cTpouTenbHOM IiuuHbI OK mu3-3a BHYTpEHHHX
OPUYUH. Ak PACCUMTHIBAIOT, PYKOBOJACTBYACH TeXxHHUeCKMMH ycioBusiMu Ha OK,
COIJIaCHO KOTOpPHIM MHUHUMallbHasg HapabOOTKa Ha OTKa3 OJHOM CTPOUTENbHOM JUIMHBI
coctassieT 215000 vacoB. [IpubnM3UTENIEHO CYUTAIOT, YTO CpPEIHEE 3HAUCHUE (HapaOoTKa
Ha oTKa3) B 15 pa3 GoJbliie MUHUMATIBLHOM, OTKY/IA:

22 = Yo15000.15=31107 ¥,

- Aupnx= UHTEHCUBHOCTH 0TKa30B ojHoro HPII 3a cuer BHENIHMX MOBpEXKICHUN.
CornacHo onbITa 3Kcruryaraiuu otkas3 Ny HPII u3-3a BHEMIHUX NOBPEXIEHUIN COCTABISET
B cpeaHeM 0,6 HA OJIMH MMYHKT B TO/I.

Otcrona nosyqaeTcsi:
_ 0,006 _RrRQ.106
B =765 =6820° 1

Cpennee Bpemsi BOCCTaHOBICHUSA Tgpe=104.
HNutencuBHOCTH 0TKa30B JIKC

ﬂ’ﬂkc - ﬂ’KlL + X’KZnC,ZZ + ﬂ’Hpn'Kann
[Ipu pacuere npunsATo Lcg=4km. Jlanee paccuntbiBaeTcs Tome, Krnkes Kinke

Pacuer nokasarenen HaAeKHOCTH aNMapaTypHOTO KOMILUIEKCA MPOU3BOAUTCS UCXOIS
u3 yncia Mmyibtuiuiekcopos HPII Ha maructpanu. OCHOBY MyJIBTHILUIEKCOPA, B OCHOBHOM

OIIPCACIIAIOIMUM €TI0 HaAACKHOCTDb, COCTABJIAIOT OIITHYCCKHUC IICPCAATUMKH W IIPUCMHUKHU
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(ontuueckuit uHTEepdeiic). Ilo ompITy SKCmiIyarauud HMX HAAEKHOCTh OMNPEIENieTcs
CpemHMM BpeMeHeM HapaOoTku Ha oTka3 45000 gacos. Otcrona

o o i -4
s = ¥a5000= 22210
Jlanee mo u3BecTHBIM (popMysiaM pacCUUTHIBAIOTCS Toa, Kiy, 1 Kia. [Ipu pacuere

1oJararoT, 4to BpeMs BocctaHoBieHuss HPII<2,54., a mynsTUmiekcopa — 0,5 yaca.
3Hag noka3zarenu HagexHocTh JIKC anmapaTypHOro KOMILIEKCa, pACCUUTHIBAIOT
pe3yJIbTUPYIOIIMUE TTOKA3aTENH:
}MMz}Man'l')\au; TOMZI/ }\'My Kerl'KHan'Kna.
3Has pe3yIbTUPYION[YI0O HHTEHCUBHOCTh OTKA30B MaruCTpalid, MPOU3BOISIT pacyeT
BEPOSITHOCTU 0€30TKa3HOM pabOThI 3a IEPUOBI: CYTKH, KBapTall, TOJIYTroaue, TO/I.
Ha ocHoBe pacueToB HEOOXOIUMO C/I€TIaTh BHIBOIBI.

7. Pacyer mapamMeTpoB KayecTBa yyacTka npoexrupyemoit B3IIC.

B  nganHOoM  paszene  KadyecTBO  JIMHMM — AHAJU3UPYEeTCsl Ha  IpHUMEpe
(yHKIHOHUPOBaHUS OCHOBHOTO LU(poBoro kanana (OLK).

Jna 3amanHoro ywactka B3IIC  gnmuaHOIO L KM HeoOXomauMo paccuuTarth
JOIYCTUMBIE 3Ha4YeHMsI TTapameTpoB kadecTBa nepeaaun u OLIK (mapamerpst A, b, u B) B
COOTBETCTBUE C PexoMennanuu MCO-T G-821. Ilo mnosy4eHHBIM pe3yibTaTam
paccuuTaTh AOMYCTUMOE YUCIO CEKYH]I U MUHYT C TIOHWKEHHBIM Ka4u€CTBOM, IOJIarasi, 4To
BpEMsI KOHTPOJISL PaBHO OJJTHOMY MECHILLY.

B coorBercTBUM ¢ pekomenmanuamu  G-821 mus OLIK BBomsTCs Tpu Tpajanuu
napaMeTpa KauecTBa:

A — mpu OLEHKE B OJHOMUHYTHBIX MHTEpBanax, He MeHee yeM B 90% wuzmepenuit
JOJKHO OBITh HEe 00Jiee YEThIPEX OLINOOK;

b — npu oueHKe B OMHOCEKYHIHBIX MHTEPBaJax, He MeHee 4eM B 99,8% n3mepennii
JOJKHO OBbITH He Oosiee 62 OmIMOOK.

B — npu oueHke B OJTHOCEKYHIHBIX MHTEpBaJlax, HE MeHee 4eM B 92% uszMmepeHuit
OIIHUOKH JIOJKHBI OTCYTCTBOBATb.

JIns BHYTPU30HOBOM MEPBUYHON CETH MEpefayu MpOTHKEHHOCThI0O 600KM HOPMBI
napamerpa kauectBa OLIK uMeroT crneayronye BeTUYHHbI:

o mapametpy A — Kx=98,5%;

no mapametpy b — K5=99,7%;

no mapametpy B — Kp=98,8%.

[ns pacdera mapamMeTpoB KayecTBa K JUISL ydacTka JiauHOM L MOXKHO

MIOJIb30BATHCS BHIPAKCHHUEM:
K; =100~ L00-K)
600

Ha mpaktuke B KauecTBe OCHOBHOTO KPHUTEpHs OIICHKHM KayecTBa MEpenaydd To
U (POBBIM KaHAJIaM M TPAKTaM Yalle UCTob3yeTcs KoddduimeHT omuook Koy

O4eBuHO, TIPOIIEHT BPEMEHU B Tpamanusx A U b MOXXHO OTHECTH K OJUHOYHBIM
omuoOKam, a B rpagamuu b — k makeram ommoOok. [lomaras paBHOMEPHOCTH pacmpeneneHus

HOPM, COOTBCTCTBYHOIIMX I'padaliun B MCKAY Yy4dYaCTKaMHU HOMMHAJIbHOM OcrM MOZKHO
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YCTaHOBUTH KHJIIOMETPUYECKHE HOPMbI Ha OTHOCUTEIIBHOE YHCIO OJHOCEKYHIHBIX
MHTEPBAJIOB, B KOTOPBIX OYAET coaepkaTrbes XoTa Obl onHa omuoka. s B3IIC:
1-0,988 -
K, =———=2-10 5}/

600 Kk

Jlns ydactka qiiuHoM L
4 —_—

Rom _ Kom -L

[Tocne pacueta K{ u K, TNPOU3BOAUTHCSA pacueT 4YKCIAa MUHYTHBIX U CEKYHIHBIX

MHTEPBAJIOB B MECHI, COOTBETCTBYIOIINX BhIOpaHHOMY NapameTpy. Pacuer npousBoauTcs
o ¢hopmyiie:
’
C,=@1-K)-N,
rae
K/ - mapameTp Ka4yecTBa;

Nz- YUCJI0 MHUHYT WM CCKYHI B MCCAIIC. HpH pacducTe 1ojiaratb, 4T0 B OJHOM MCCALC
N, =26-10°, N, =432-10°,

Pacuer no napameTpy A OTHOCIT K MUHYTHBIM MHTEpBAJIaM, a 110 rapamerpam b u
B - K CeKyHIHBIM.

Bomnpocsl 1i1s1 codecenoBaHust

1. Ilepeuncnure OCHOBHBIE 3aJauM, pemraemble npu npoekrtupoBannn BOJIL,
PaCKpOUTE UX COJICPIKAHUE.
2. Kak onpenenstorcs UHPOpMAIMOHHBIE TOTOKU B PETMOHAIBHBIX CETSIX.
. Kak BbIOMparoTcs MapuipyThl IOTOKOB B CETSX.
. Kak onpenensiercss cyMMmapHast Harpy3ka Ha OTJIEJIbHBIX y4acTKaX CETH.
. M3noxuTe anroput™ onpeaeneHus mponyckHoi cnocoonoctu BOJITI.
. IIpMHLIMIIBI TOCTPOEHUS CXEMBI OpraHU3alluH CBSI3U, BBIOOP TOIOJIOTUU CETH.
. 3noxute ocHOBHBIE COOOpaXkeHus 1o BeIOOPY Tuna anmnaparypst BOJIIL.
. OnummTe NpUHLMI pacipeiesleHne KOMIIOHEHTHBIX TOTOKOB.
. I3noxute 0OCHOBHBIE COOOPAKEHUS IO BEIOOPY THUIA ONTUYECKOTO Kadersl.

10. Knaccudukanuss ontudyeckux cekuui. CymHocTh pekoMmenpauuii MCO-T
G/957 u G.958.

11. CrpykrypHas cxema ontudeckoro JmHerHoro tpakta [IBOCII. Ha3nauenwue
3JIEMEHTOB U TPEOOBAHUS K HUM.

12. 310kuUTE€ OCHOBHBIE COOOPAKEHUSI TI0 BHIOOPY THIA ONTHYECKON CEKIUU.

13. Anroputm pacuera mapaMmeTpoOB ONTHUYECKUX CEKIIUH.

14. Ot yero 3aBUCHUT AJIMHA pereHepauronHoro yyactka [IBOCII.

15. Anroput™m pacueta pacnpeneneHus sHeprerudeckoro norennuana [{BOCII no
JUIMHE PEre€HEPALMOHHOIO y4acTKa.

16. Anroputm pacyeta aiauHbl ycunutenbHoro yyactka BOCII-CP.

17. PacuetHas cxema JUisl OINpPEAENECHHS] JUIMHBI YCHJIWTEIBHOIO YyYacTKa.
OcCHOBHBIE 3JI€eMEHTHl M TpeOoBaHUS K HUM. OT 4Yero 3aBUCUT AJMHA YCHJIUTEIHHOTO
yuacTka (OKVY)?

18.  AnroputmM  pacuera  JOMYCTUMOM  JUCHEPCUU  PETEHEPALIMOHHOTO
(YCUJIUTENIHOT0) y4YacTKa.

O 00 N D bW
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19. ITpuHIMOBI ocTpoeHus auarpamMMsl ypoaeir BOJIILL
20. Kak onpenensitorcst nokazatenu HaaéxuHoctu B [IBOCII?

Jlureparypa

. B.B. Kpyxmanes, B.H. I'opauenko, A.Jl. Modenos. [{udpoBsie cucTemMbl niepeaay.
M.T'opstuas nmuaus — Tenexom, 2007 r.

. E.b. Anekcees, B.H. I'opauenko, B.B. Kpyxmanes. [IpoektupoBanue u
TEXHUYECKas IKCIUTyaTals MUGPOBBIX TEICKOMMYHHUKAIIMOHHBIX CUCTEM U CETEH.
M.TI'opstuas nmuaus — Tenexom, 2008 r.

. MeToauueckrie yKka3aHHs K BBITOJHEHUIO KYPCOBOT'O MPOCKTA MO AUCIUILINHE
LICII. CK® MTYCH, Pocros-na-/lony, 2009 r.

. MeToauyeckre yKazaHusl K BBIIIOJIHEHHUIO KYpCOBOTO MpoekTa 1o aucuurnae [[CIT
nox pen. Muxamuaa U.C. CK® MTYCH, Poctos-na-/lony, 2010 r.

. Kynesa H.H. Ontuueckue nunrepdericel Tpancnoptasix cereit SDH u OTN:
yueoHoe nocobue/ H.H. Kynesa, E. JI. ®enoposa. CIIOI'YT. - 2009 r.
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HNPUJIOXKEHHE 1
Ycii0BHBIE 0003HAYEHHS HA CXeMAaX OPraHU3aIiM CBSI3HU € UCMOJIb30BaHUEM
CHCTEM Iiepeaadyn CHHXPOHHOMH nmudposoii nepapxun (SDH)

HaumenoBanue O06o3HaueHUE COOPYKEHUN U YCTPOUCTB
HuTtepdeiice
1) 2 Mbwur/c El
2) 34 Mowut/c E3
3) 140 Mowur/c E4
4) STM-1 S1
5) STM-4 sS4
6) STM-16 S16
7) STM-64 S64
Oxoneunslit myHKT TuHIH nepenaan (JIIT) ¢
anmapartypoit SDH
1) BOCTI 155 M6ut/c «& %) @
(STM-1)
a) c okoH4yanneM Ha 1 Tpakr 140, MOuTt/c
1
<
0) c okoHYaHueM Ha 63 TpakTa 2MouT/C NY 7
&3
<
B) c OKOHYaHWeM Ha 3 Tpakta 34 Mout/c <«25 7
<2
1
<2
') C KOMOMHUPOBaHHBIM OKOHYaHHEM Ha (L] -
42 tpaxTa 2 Mout/c u 1 Tpakt 34 M6ut/c <=E{ e
(9p]
Ll
2) BOCII 622 M6wurt/c
(STM-4)

a) ¢ okoHyaHueM Ha 4 Tpakra STM-1umu
4 tpakrta 140 M6ut/c

0) c OKOHYaHHEM Ha
126 TpakToB 2 Mout/c
u 6 TpakToB 34 Mout/c

I
54

E3

B) ¢ KOMOMHHPOBAHHBIM OKOHYaHUEM Ha
2 tpakta STM-1 u 126 TpakToB 2 Mout/c

AL LA lg;lﬁ 1 I ML

o 0 © o © e

—
%)
— <
U < 2= 2
) ~——
(9p]
6 TpakToB 34 MOuTt/c 6 I3

A
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HanmenoBanue

O06o03HaueHUE COOPYKEHUH U YCTPOHCTB

') ¢ KOMOMHUPOBAHHBIM
OKOHYaHHMEM Ha 2 Tpakta 140 Mowut/c u
126 TpakToB 2 MOUT/C Mix 6 TPaKTOB

bt

A
N
I
S4

34 Mowurt/c g
L
§ 16
<
3) BOCII 2,5 I'6ut/c <«
(STM-16) ¢ oxonuanueMm Ha 16 TpakTOB ﬂi
STM-1 uu 16 tpakToB 140 M6ut/c S
1 15
F
4) Oxoneunslif myHkT JITT | |
¢ anmmaparypoi CII CLIU :;_ ; 4@—>
(BOCII 155 Mowurt/c, - o
622 M6ur/c, 2,5 [6ur/c) T o P1ED
C pesepBUpoBaHKeM 1o cxeme 1 + 1w 1 : 5 7 4@_>

3 [Ipomexyrounsiid myHKT JIII ¢ anmapatypoit
SDH
1) BOCII 155 Mbwut/c
a) ¢ BBOJIOM/BBIBOJIOM
1 Tpakra STM-1

ol
ol

0) ¢ BBOJIOM/BBIBOJIOM
63 TpakToB 2 Mout/c

ol
ol

° ©

vy

<&

B) C BBOJOM/BBIBOJIOM
3 tpaktoB 34 Mout/c

') C BBOJIOM/BBIBOJIOM TPAKTOB 2 OUT/C,
34 MOwuT/c ¢ Kpocc-KOMMYyTaIei Ha
yposue VC-12

?
%
ol

Il) pereHeparop

6 & 6
o © © © ©




30

HanmenoBanue

O06o03HaueHUE COOPYKEHUH U YCTPOHCTB

2) BOCII 622 Mo6wut/c
a) ¢ BBOJIOM/BBIBOJIOM 4 TpakToB 140
Mout/c i STM-1

l+
op]

0
9

L+
op]

ESD

YA A

0) ¢ BBOJIOM/BBIBOJIOM
126 TpakToB 2 MOuT/Cc nnu 6 TpakToOB
34 Mbwur/c

;
:

B) C BBOJIOM/BBIBOJIOM *@—3 55 —@—*
2 tpaktoB STM-1 nnn
140 M6wut/c u 126 tpaktoB 2 Mout/c s&)| B
T') C BBOJIOM/BBEIBOJIOM 4—@—?’3 5 @
2 tpaktoB STM-1 mmn
140 M6wut/c u 6 TpakToB 34 MOut/c s B
i j:[ i
1) C BBOJIOM/BBIBOJIOM @_ﬁ G2

TpakToB 2 Mbwut/c, 34 Mbwut/c ¢ kpocc-
KoMMyTanuei Ha yposHe VC-12

€) ¢ BBOJIOM/BBIBOJIOM
tpakToB 140 Mo6ut/c, STM-1 ¢ xpocc-
KoMMyTanueit Ha yposHe VC-12

’K) C BBOJIOM/BBIBOZIOM

tpakroB 140 Mout/c, STM-1 ¢ kpocc-
KOMMYyTaluen

Ha ypoBHe VC-4

N

EE)
Y33

3) pereHepaTop

3)BOCII 155 M6wut/c/622 Mourt/c/ (STM-
1/STM-4)

C BBOJIOM/BBIBOZIOM TpakToB 2 Mowut/c, 34
Mowurt/c,

140 Mowurt/c, STM-1

00 ©

5) BOCII 2,5 I'out/c
a) ¢ BBOJIOM/BbIBOJIoM 16 TpakToB 140
Mobwut/c unu 16 tpakroB STM-1 nnu ux
KOMOMHAIMI

516

© 06 © © ©
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HanmenoBanue

O06o03HaueHUE COOPYKEHUH U YCTPOHCTB

0) ¢ BBOJIOM/BBIBOZIOM TpakToB 140
Mourt/c, STM-1 ¢ xpocc-komMmMmyTanuein
Ha ypoBHe VC-12

"

G2

Sl1b
Slb

EASD
R I
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NPUJIOXEHHUE 2
ITapameTpsl onTHYecKuX nHTEepdeiicop STM-1 Tabnuna 1-112
HanmenoBanme
3HaucHUE
napaMmerpa
Kon npumenenus -1 S-1.1 S-1.2 L-1.1 L-1.2 L-1.3
1534-
PabGounii nuana3ox 1260 - 1360 1261 1430- | 1430- | 1280-1335 1480- | 1566/ | 1480-
JUIMH BOJIH, HM - 1576 | 1580 1580 | 1523- 1580
1360 1577
Ilapamempol nepedamuuka 6 IMAIOHHOU MOYKe S
Tun ucrounuka MLM | LED | MLM | SLM | SLM | MLM | SLM | SLM | MLM | SLM
Makc.
CpeIHEKBaIpaTHYECKast
IIUPUHA CTIIEKTpa
u3nydeHus A, HM 40 80 7,7 2,3 - 4 - - 3/2,5 -
Makc. mupuHa
CIICKTpa Ha yPOBHE —
20 b, M - — - - 1 - 1 1 - 1
YpoBeHb u3nydaeMon
MOILIHOCTH
If;nep Makc, Illlssl\l/\[/[ -8 -8 -8 0 0 0
nep i, /1 - 15 - 15 - 15 -5 -5 -5
Ilapamempot onmuueckozo mpaxkma mexcoy moukamu S u R
Jnama3zon
JOITYCTHMBIX
o yanl A Avare 0-7 0-12 0-12 10-28 | 10-28 10-28
MakcumannHas

18 25 96 296 | H/o 185 | w/o | w/o |245/296 | H/o

JUCTIEPCHS, TIC/HM

Ilapamempul npuemnuxa 6 smanonnoi mouxke R

MaxkcumannsHas
YyBCTBUTEIBHOCTD WJIN
Pnp MHH, nbm —23 —28 —28 —34 —34 —34

MunumanbpHas
neperpysKa uin
Prp vaxe, 1BM -8 -8 -8 -10 -10 -10

MaxkcuManbHBIN
JHEPreTUYECKUM 3arac
ONTUYECKOTO  TPAKTa

win 439, 1B 1 1 1 1 1 1
ITapameTtpnl cuctem nepexaun SDH ypoBus STM-1 Tabmmma 2-112
Tun 060pyI0BaHUS M TPOU3BOIUTEIND
1641 SM | AXD155 | TN-1X/S | FLX-150
Hapamerper SMS-150 | SMA-1 | = tel -2 Nortel | Fujitsu
NEC Siemens .
Ericsson
YPOBeth MEPENTTH, | 5 o | 4 0 | -15..0 | -15..0 | -15..0 | -15...0
nbm
JliiHa BOJTHBI, HM 1310/1550
YyBCTBUTEIBHOCTh 34 | -34..-28]-38..-28] -34 | -34 |-34..-28
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npueMHuka  (Prp

MI/IH)

pu Kowm = 101° nbwm

3aryxaHue

PEreHCpanioHHOI0

yJacTKa. AMMH, AMaKc, 1nb

0...28 0...33 0...28

Hucnepcus
TIC/HM

On,

350...25
00

350...25 | 90...250
00 0

100...50
00

250...35 | 250...25

Tun ucrounuka
W3JIYyYCHUS

MLM
SLM

FP MLM
DFB SLM

FP
DFB

FP

FP MLM

Twum onTrdeckoro

JETEKTOpa

APD (JlaBunnslit poToamnon)

aMeTpbl ONTHYeCKUX HHTep(eiicoB STM-4

Tabauua 3-I12

Haumenosanue
rnapamerpa

3HaueHue

Kon
MIPUMEHEHUS

-4

S-4.1

S-4.2 L-4.1

L-

L-4.2 4.3

PabGouwnii
UAna3oH JUINH
BOJIH, HM

1261 -
1360

1293-
1334/
1274-
1356

1280-
1335/
1296-1330

1430-
1580

1480- 1480

1280 1580

1580

Ilapamempul nepedamuuxa 6 IMANOHHOU MoUKe S

Tum uctouHuka

ML
M

LE
D

MLM

SLM MLM

SLM | SLM | SLM

Makc.
CpeIHEKBaIpaT
nyecKas
IUpUHa
CIIeKTpa
m3nydeHus: A4,
HM

14.3

35

4/2.5

2.0/1.7

Make.
CIIEKTpa
YPOBHE
nb, M

HIMpUHA
Ha
- 20

YpoBeHb

M3JIy4aeMOu

MOIIHOCTH
Prep waxe, 1bM
P 1ep MMH, HEM

-8
—15

-8
— 15

-8
- 15

+2
-3

+2 +2

Iapamempot onmuueckozo m

akma mexncoy moukamu S u R

Junanazon
JOIYCTUMBIX
3aTyXaHHH,

A MUH 'A MAaKC I[B

0-7

0-12

0-12 10-24

10-24 10-24

MakcumanbHas
JACTIEPCHS,
IIC/HM

13

14

46/74

H/0 92/109

H/0 HO H/0

Hapamem

bl NDUEMHUKA 6 IMaIonHOuU mouke R

MakcumanbHas
YyBCTBUTEIBHO

CTh WU Prp vum,

—28

—28 —28

—28
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nbm

MuHuManbHasg
neperpyska wiu
Prp vaxe, TBM

MaxkcuManbLHBIN
SHEPreTUYECKU
174 3amnac
OIITHYECKOTO
TpakTa win 43;,

nb

Ilapamerpsl cucreMm nepenayu SDH ypoBust STM-4

Tabmuua 4-112

Tun 060py10BaHUs M IPOU3BOAUTEID
1651 SM | AXD155 | TN-1X/S | FLX-150
Hapamerper SMS-150'1 SMA-L 1 * 5 | otel -2 Nortel | Fujitsu
NEC Siemens .
Ericsson

¥'poBCik 35 | 1542 | <1542 | <1542 | 342 | 0,42
nepenaydu, 1bm

JIiMHa BOJIHEI, HM 1310/1550

YHyBCTBUTEIBHOCTh
npueMHUKa (Prop ) | -32.5 -36...-34 -28 -30...0 | -34...32 -28
pu Kow = 101° nbm

3aryxaHue
PETCHEPAIOHHOTO 10..28 | 0..32 | 10..30 | 0..30 | 8..30 | 10...24
y4acTka: Awmi, Awaxc,
nb

Hucnepcus, On 130...40 | 300...30 | 100...50 | 250...35
c/im 1570 00 00 00 00 330

Tun ucrounuka MLM FP MLM FP Ep FP
U3JIy4eHus SLM DFB SLM DFB MLM

Tum onTuyeckoro .
fetexTopa APD (n1aBunHbIN (OTOAMON)

ITapameTpsl onTH4Yeckux nHrepdeiicop STM-16

Tabmura 5-112

[Tapametp 3Ha4yeHUE apamerpa
Kon npumenenus 1-16 S-16.1 S-16.2 L-16.1 L-16.2 L-16.3
iigﬁﬁfﬁ o | 1266- 1250- 1430- 1280- 1500- | 1500-
1360 1360 1580 1335 1580 1580
BOJIH, HM
Ilapamempol nepedamuuxa 6 IMANLOHHOU MOUKe S
Twun ncToyHnka MLM SLM SLM SLM SLM SLM
Makc.
CpeHEKBaIpaTHY
eckas HIMPHHA
CIIeKTpa
u3nyueHuss A4, 4 - - - - -
HM
Makc.  mmpuHa
CIeKTpa Ha
ypoBHe — 20 nb, _ 1 <1 1 <1 <1
HM
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YpoBeHb
U3JIy4aeMOU
MOIIIHOCTH
P Iep Maxc, I[EM
Prep sun, 1BM

- 15

- 15

- 15

+2
-3

+2
-3

+2

Hapamempbt onmu4eckozo m

axkma mexcoy moukamu S u R

Jnanazon
JOTTYCTUMBIX
3aTyXaHuH, Awwn-
AMaKC I[B
MakcuMansHas
JUCTIEPCHs, TIC/HM

0-12

46/74

0-12

H/0

10-24

92/109

10-24

H/0

10-24

HOH/O

Ilapamempol npuemnuka 6 3manonnoi mouke R

MakcumanbHas
YYBCTBUTEIBHOCT
b WIH Prp vun, 1BM

—18

—18

—18

—27

MakcuMalbHbIN
SHEPreTUYECKUI
3amac
ONTUYECKOTO
TpakTa Wik A3;,
nb

IMapametpsl cuctem nepenayu SDH ypoBus STM-16

Tabmauua 6-112

Tun o6opynoBanus u

I IPOU3BOIUTEITH
apanetpet SMA-16 | 1664 SM | TN-16X
Siemens Alcatel Nortel
Ypoens nepenauu, 1bm -3...+2. -3...12 0...+2
JlirHa BOJIHBI, HM 1310/1550
YyBCTBUTENBHOCT TIPUEMHUKA (Prp vuw) TIPH Kow = | i i -28...-
109, 1By 29...-36 29,5...27 265
2aETyxaHHe PETeHePAIIMOHHOTO YUaCTKa: Awun, Awaxe, 0..27.5 0. 27 20,5.7..41,
VpoBeHb neperpy3ku npueMHUKa (Prp yum) -6 -4 -10
Hucnepcus oy, Ic/HM 130...4000 | 300...3000 250'(')'350
Tun ucTouHMKa H3ITydeHUs DFB DFB SDLFI\I/IB’

Tun onTHYeCKOro JIETEKTOpa APD (JlaBunnsIii poToamnon)

ITapamMeTpbl onTHYECKUX CTHIKOB STM-16 (¢ onTuyeckumu ycuaureasimu) Tabnwma 7-112
Ko npumeHenus V-16.29 | V-16.29 | V-16.3Y | V-16.3? |U-16.2 [U-16,3
HaumenoBanue napameTpoB 3HaveHHe mapaMeTpoB

pabouwmii Tuana3oH JUTHH BOJH,| 1530- 1530- 1530- 1530- | 1530- | 1530-
HM; 1565 | 1565 | 1565 | 1565 | 1965 | 1565
YPOBEHb U3ITydaeMOi

MOII[HOCTH:

MaKCHUMaJILHBIN, 1bM; 13 4 13 4 15 15
MHMHHUMAJIBHBIN, 1bM; 10 1 10 1 12 12
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HIMPUHA CIIEKTPa HA YPOBHE - 1.0 0,5- 0,5 0,5 0.5 0,5
201b, He Gonee, HM;

JMarna3ox 22-33 | 22-33 | 22-33 | 22-33 | 33-44 | 33-44
IEPEKPHIBAEMOTO

CyMMapHas HoJIIpU3allMOHHAasA 40 40 40 40 40 40
MOJIOBasi Aucriepcus, He 6o-
JIEB, IIC;

YPOBEHb UyBCTBUTEILHOCTH, -24 -34 -24 -33 -34 -33
He Oouee, n1bwM;

YpOBCHb -9 -18 -9 -18 -18 -18
neperpy3Ku, He

JIOTIOTHUTEIbHBIC TIOTEPH 1 2 1 1 2 1
ONTHYECKOTO TPAKTa, HE
ooitee, 1b;

DIpu nprMeEHEHHH TOJIBKO
oY1

[Tpu MOOBIX COYETAHUSX 3HAYCHHM MTAPAMETPOB ONMTUYECKUX CTHIKOB ISl Pa3IMYHBIX
KOJIOB IPHMEHEHHUsI K0 (hUIHEHT omuOOK B TPAKTE JNOIKeH ObITh He Gonee 1x10712

I[TapamMeTpbl onTHYECKUX CTHIKOB STM-64 (¢ onTHYECKUMHU YCHIUTEISIMU)

Tabmura 8-112

Kon npumenenus S-64.1 | S-642 | S-64.3 |L-64.2a'? |L-64.26%%
HaumenoBanue napameTpoB 3HavYeHHE MapaMeTpOB

pabouuii [uana3oH JUIMH BOJH, | 1290- 1530-
HM; 1330 1530-1565 1565 1530-1565 | 1530-1565
YPOBEHb U3J1y4aeMOi
MOIITHOCTH:
MaKCUMAaJlbHBIN. 1bM; 2 2 2 1 13
MMHHMAJIBHBIN, 1bM; -1 -1 -1 -2 10
HrpHHAa CIICKTPa Ha YPOBHE '20 1 O 1 O 1 O 0 5 0 5
nb, He OoJtee, HM; ' ' ' ' '
AUara3oH NCPEKPbIBAEMOTO 5-11 5-11 5-11 10-22 16-22
3aryxanus, 1b;
XpoOMaTHUYCCKasaA OUCIICPCH. 70 800 130 1600 1600

He OoJee, IIC/HM;

CyMMapHas noJjrsipu3aiuoHHasd

MOJIOBas AUCIIEpCusl, He Oolee, 10 10 10 10 10
1c;

YPOBEHb UyBCTBUTCIIBHOCTH, HE | 14 14 13 26 14
oonee, 1bMm;

YPOBEHB IIeperpy3KH, 3 3 3 9 -3

HE MeHee, 1bM;

JOTIOJIHUTEITHBIC TOTEPH OITH-
YECKOr0 TPaKTa. 1 2 1 2 2
He Ooiee, nb;

D]1nst yMEHbBIIEHHS JUCTIEPCHU B ONTHYECKOM TPAKTE UCTIOJB3YIOT ISl KOJIa
npumeHenus J[-64.2a macCuBHBIN KOMIIEHCATOP TUCHEPCUU WU TPUHYAUTEIBLHOE
UMITYJIbCHOE CMEIeHHE IIEHTPAIBHOW YacTOTHI, a Ut Koaa mpuMeHerus J[-64.26 -
CaMOMOIYJIAIHUIO (ha3bl

[Tpy npUMEHEHHUH TOJIBKO OVY?2

[Tpu m00BIX coUueTaHUSIX 3HAUYEHUH MapaMeTPOB ONTHUECKUX CTHIKOB JUIS Pa3InYHbBIX
KOJIOB IpUMeHeHHUs Kod(G(HIMEHT ONMOO0K B TPaKTe T0IKEH ObITh He Gomee 1x10712
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ITapameTpsbl onTHYeCKUX CTHIKOB STM-64 (¢ oNTHYECKUMH YCHIUTEISIMH)

Ta6muma 9HI12

Kon npumenenus

-64.32 | L-64.39 |V-64.2aY [ V-64.26Y | V-64.3

HanmenoBanme ImapaMCcTpoOB

3HaueHue napamMeTpoB

pabouwmii muana3oH juiuH BoH, | 1530- 1530- 1530- 1530- 1530-
HM; 1565 1565 1565 1565 1565
YPOBEHb U3J1y4aeMOi

MOII[HOCTH:

MaKCHUMaJIbHBIH, 1bM; 1 13 13 15 13
MHHHMAJIBHEIH, 1bM; -2 10 10 12 10
IIMpUHA CIICI0Opa HAa YPOBHE

-20nb, He OoJiee, HM; 0.5 0,5 0.2 0.2 0.2
JMara3oH MepeKpbIBAEMOTO

3aryxanus, ab; 10-22 16-22 22-33 22-33 22-33
XpoMaTHYeCKast TUCTICPCHs,

He Oosee, IIC/HM; 1600 260 2400 2400 400
CyMMapHasi moJIsipu3aIiioHHasl

MOJOBasi JUCIIEPCHUs, HE 10 10 10 10 10
bouiee, IIC;

YpOBEHb UyBCTBUTEIBHOCTH, HE -26 -13 -25 -23 -24
oonee. n1bm;

YPOBEHB TIEPETPy3KH

He MeHee, 1bM; -9 -3 -9 -7 -9
JIOTIOJTHATETHHBIC TIOTEPH OTTH-

YECKOro Tpacra,

He Ooitee, nb; 2 1 2 2 1

64.26 - camomonysIuio (hazbl
ITpu npumeneHuun Tospko OV
¥ Tpu npumenennn Tonbko OY1

D JTiist yMEHBIIECHUS UCTIEPCHH B ONITHYECKOM TPAKTE UCIIONIB3YIOT JUIS KOJIa
npumenenus 0-64.2a naccuBHbBINA KOMIIEHCATOP AUCIIEPCUH, a Ui KoJa npuMeHeHus 0-

Gonee 1x10712

[Ipu mr00BIX COYETaHUSIX 3HAYCHUI MapaMeTPOB ONTUYECKUX CTHIKOB JUIS
Pa3INYHbIX KOJOB MPUMEHEHUSI KO3 (DUIIMEHT OIMOOK B TPAKTE JIOJIKEH ObITh HE

IMapameTpsl onTHYECKOr0 CTHIKA B TOuKe [1xi

Tab6muna 10 - I12

CKOpOCTB rnepeaadyn I_II/ICI)pOBOl"O CHUI'HaJ1a

<622 | 2500 | 10000

HaunmeHnoBanue nmapamerpoB

3HaueHue MapamMeTpoB

1. YpoBeHb BBIXOJIHOI MOIIHOCTH:

MaKCHMabHEIH, 1bM +3.0 +3.0 +3.0
MHHHUMAaJIbHEIH, 1BM -5.0 -5.0 -5.0
2. lllupuna cniektpa Ha ypoBHe -20 1b npu

PaCCTOSTHUU MEX]Ty ONTHUYECKUMHU KaHaJTaM1

>2000 I'T'1;, ze 6omee, I'T1x 14.0 20.0 40.0
100 I'T', "e Gonee, I'T1y 14.0 20.0 40.0
50 I'Tu, ue 6omee, I'T 14.0 20.0 30.0
3. Koadunment ramenns, ve menee, J16 8.2 8.2 8.2

4. KoaddunueHnt nogasiaeHust 00KOBOM MOJIBI, HE 30.0 30.0 30.0
MmeHee, 1b

5. OTKIIOHEeHUE TIEHTPATbHON YaCTOTHI ONITUYECKOTO

KaHaJia MPU PACCTOSTHUN MEXIY ONITHYECKUMU

KaHaJaMHu:
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>2000 I'T'1;, ze Oogee, I'T'1x +20.0 +20.0 +20.0
100 I'Tu, ue 6omee, [Ty +10.0 +10.0 +10.0
50 I'T'u, ve G6onee, I'T1y +10.0 +10.0 +5.0
6. 3aTyxaHue oTpakeHue, He MeHee, 1b 24.0 24.0 24.0
IMapameTpsl onTHYECKOro cThiKa B TouKe IIpi Tabmuua 11-T12
CkopocTs nepenauu HubpoBoro kanajiaa, Mout/c £622 | 2500 | 10000

HauMeHoBaHue mapamMeTpoB 3HaueHue MapamMeTpoB
1. Yposens uyBctBUTENHOCTH TpH Kor=107"%, He -23 -15 -12
0onee, 1bm
2.Vposens neperpyskn npu Kow=10"2 He menee, -8 0 0
nbwm
3. Koa(dumment orpakenus npueMHUKa, HE 27 27 27
bonee, n1b

IMapaMeTpsl onTHYECKHX CTHIKOB B Toukax I'TIx(MP1-5) u IIx'(5') Tabmuua 12- 112
Touka HOpMHUPOBAHUS I['TIn(MP1-8) I1148")

HanmeHnoBaHue napamerpoB 3HavyeHre NapameTpos ,

1.YpoBeHb cymMMapHOif MOIITHOCTH, He Ooiee, 1bm +27,0 +27.0

2.YpoBeHb MOIIHOCTH Ha OJIMH ONTHYECKUH KaHall, +20.0 +20.0

He Oolee, n1bm

3. MakcuMyM pasjindusi ypOBHEH MOITHOCTH B 2.0 2.0

ONTHYECKHUX KaHasax, He OoJjee, 1bM

4. OnTryeckas Iepexo/Has IoMexa MEKIy OITHYe- -30.0

CKMMH KaHaJiamu, He Oonee, 1b

5.OTHOILICHUE ONTHYECKUX CUTHAJI/IIIYM B 20.0 20.0

ONITHYECKOM KaHalle, He MeHee, 1b

IMapamerps! onTH4eckux cThikoB B Toukax I'TIp(MPI-R) u IIp'(R")

Tabmauua 13- 112

Touka HOpMHUPOBAHUS I'TI,(MPI-R) ITP’(R")
HawnmMmeHoBaHMEe TapaMeTpoB 3HayeHne mapaMeTpoB
1. YpoBeHb CyMMapHOH MOIIHOCTH, HE +1,0 +10,0
ooiee. nbm
2.YpoBeHb MOIIHOCTH HA OJIMH ONTHYCCKHM -36.0 -36,0 -
KaHaJj, He Ooiee, 1bm -15,0 15.0
MUHUMANLHBINA, 1bM
MaKCUMaJIbHbBIN, 1bM
3. MakcuMyM pa3inuuusi ypoBHEH MOITHOCTH 2,0 2,0
B ONTHYECKHUX KaHalaxX, He oonee, 1bm
4. Omrrnueckast nepexoaHas moMexa Mexay -27.0
ONTHYECKUMHU KaHajJaMH, He Oonee, 1b
5. OTHOIIEHUE ONITUYECKUX CUTHA/IIIYM B 18,0 18,0
ONTUYECKOM KaHaje, He MeHee, 1b
IIapameTpbl ONITHYECKUX YCHJINTENEH Ta6muma 14- I12

HanvienoBanne napameTpos 3HaueHHe MapaMeTpoB

OVYIln OI1y OVYIIp

1. YpoBeHp BXOTHOM CyMMapHOM MOIITHOCTH.
IbM: MUHUMATEHBIA
MAaKCUMaJIbHbIN

-17,5 -36.0 -36,0
+16,0 +10.0 +1,0
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2. YpoBeHb BBIXOHON CyMMapHON MOIIHOCTHU. AbM:
I\AI/]I{pPI?\/IaJ]b}IBHﬁ g YHMEP " ! +3,5 +3.5 -10,0

. +27.0 +27.0 +17,0
MaKCUMAaJIbHBIN
3. Koapdunuent ycunenus, nbm:
MUHUMAJIbHBIN 14,0 15,0 10.
MaKCHMAIIbHBII 28.0 41.0 33,0
4. HepaBHOMepHOCTh KOA(h(DHUIIMEHTA YCUIICHHS B 20 2,0 3.0
3aIaHHOM JIMaIta30He padOuMX UIMH BOJIH, HE Ooliee,
5. KoaddunueHnt nryma B 3aJJaHHOM JHana3oHe 7,0 7.0 6,0
paboYMX JIMHBOJIH (TP MUHUMAJIBHOM CyMMapHOM
YPOBHE BBIXOJHOI MOIITHOCTH), He OoJiee, n1b
6. KoaddurmenT oTpakeHus Ha BXOJE U BBIXOJIE, -30.0 730.0 -30.0
He Ooree, 1b

INPUJIOXKEHHUE 3

ITapaMeTpbl ONTHYECKOT0 BOJIOKHA Ta6muma 1-113

TTapameTpbl BoOKHa JlnmuHa BOJIHBI Pexomenpanmun MCO-T
M3TydeHHs, HM G.952 G9%3 | G.954
<1,0
Kuiomerpudeckoe 1310 (0,3...0,4) He nenosesyercs
3aryxaHue, 1b/km 1550 <05 <05 <0,22
(0,15...0,25) | (0,19...0,25) | (0,15...0,19)
Xpomarudeckas 1310 3,5...53 He ucnons3yercs
JUCTICPCHSl, HC/HM" KM 1550 -20 3,3 | —20

ITapameTpsbl onTHYECKUX KadeJiei
Ipoussoaurenn: 3A0 «Camapckas ontuueckas kadenbHas komnanus — COKK» Tabnuna 2-I13

IMapamerpbl kalenst
Tun kageas JlmiHa BOJIHEI A, Kos¢puument Hucnepcus o,
3aTyXaHus o,
MKM [IC/HM-KM
nb/xkm
OKJI-01 (02), OKJIK-01 (02), 1,31 0,36 35
OKJICT-01 (02),
OKI'T-MT, OKJIK 1,55 0,22 18

IIpousBoaurenn: 3A0 «CeBkabenb—OnTHKa» Tabnuna 3-113

IMapametpsl ognoMonoBoro OB
Tun kabeas fmna Koopuument HMucnepcus o,
BOJIHHI A, 3aTyXaHus a,
TIC/HM-KM
MKM nb/km
AI10, TAO, CIIO, ABO, CAO, 131 0.36 35
AL, JAJT, CIUL, CAJL, TOC, ’ ’ '
AIIC, CITY, CIIC, CAC, AI1Y, 1,55 0,22 18
AAY, JIA, AUM, AT, OTIK,
AI12, 1A2, JHO, AITH, AT, JAI1P IMapamerpsl MHOromoaosoro OB
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JnuHa Koaddumment LlInpoxoronoc
BOJIHEHI A, 3aTyxaHus d,
ocTb, MI'TI/kM
MKM nb/kM
1,31 0,7 500
ITapameTpbl HHTEeP(PeiicoOB ONTHYECKHUX CEKIMM Tabmuua 4-113
Ju T
Ha u = MexcTaHIMOHHAs
Ypos s
E(I:f ! HH z § Ouenb Caepx
HM’ 0) STM g é KOpgTKaﬂ I[HHII_{HM JUTMHHAs JUTMHHAs
B 25 | © © (V) L)
STM-1 I-1 S-1.1 L-1.1 — -
STM-4 I-4 S-4.1 L-4.1 — -
1310 ! STM-16 | 1-16 S-16.1 L-16.1 — -
STM-64 S-64.1 L-64.1 — -
STM-1 S-1.2 L-1.2 — -
1550 STM-4 S-4.2 L-4.2 V-4.2 U-4.2
STM-16 S-16.2 L-16.2 V-16.2 U-16.2
STM-64 S-64.2 L-64.2 V-64.2 -
STM-1 — L-1.3 — -
STM-4 - L-4.3 V-4.3 U-4.3
STM-16 — L-16.3 V-16.3 U-16.3
1550 STM-64 — L-64.3 V-64.3 -
STM-1 - L-1.2 — -
STM-4 — L-4.2 — -
STM-16 - L-16.2 - -
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[IpumMep cxeMbl OpraHU3aliN CBSI3H.




