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3amanusa Kk KypcoBou padore

Pa3zpaboTaTh cxemy opraHu3amnuu CBsI3U cerMeHTa nepBudHon 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. McxoaHble JaHHBIE K KYPCOBOH padoTe

1.1. CrpykTypa npoeKTHpyEMOM CETH

[IpoekTrpyeMasi neEpBUYHAs CETh SIBJISIETCS YACThIO KJIACCUUECKOMN CTPYKTYPHI CETEr
C KOMMYTalM€W MAaKeTOB, B KOTOPBIX, KaK IPaBWJIO, UMEIOTCS YETKO BBIPAKCHHbIC
coctapistonme: cetu aboneHTckoro noctyna (CAJl), nepsuunas cetsb (IIC) u BropuyHas
cetb (BC) (pucynoxk 1).

y

AoOouneHT 1

Kanan
J0CTYyTIa

y32 > YK2 "| AGonent 2
Tpakr\ IIC /Kanan \ BC |/ Kanan
Ic

CAJl nocTyma CAI

Pucynox 1. O00011eHHas CTPYKTypa MyJIbTUCEPBUCHOM CETH

O003HavYeHMs HA pUCYHKAX:

- YKI1....YKS5 - y31b61 KOMMyTanuu;

- MBB — MmynbTHIIIEKCOPBI BBOJA BBIBOAA.

OcHOBOI1 10001 peabHON CeTU CBSI3U SIBISIETCS YPOBEHb HECIICIIUATU3UPOBAHHOMN
(YyHUBEpCaIbHOM) TMEPBUYHON CETH, MPEJCTABISIONMIEH COO0W COBOKYMHOCTH Y3JIOB U
COCTMHSIIONINX UX TUMOBBIX (DU3UYECKUX IIETICH, TUITOBBIX KAHAJOB MEepPeadll M CETEBBIX
TPAKTOB.

CoBpeMeHHbIE TOPOJICKUE U TeppUTOpUaIbHBIC onopHbIe ceTu (backbone) cTpositcs
MOYTH UCKITFOYUTEIIBHO Ha 0a3¢ OKOHEUHBIX MYIbTHILIEKCOPOB (OM) 1 MyIbTHUILIEKCOPOB
BBoja/BhiBoAa (MBB) m coemuHSIOMUX WX BOJOKOHHO-ONTHYCCKUX JIMHHH CBS3U
(BOJIC).

[nsa nepenaun nmpumensiercss texHosioruss SDH ¢ MCnonb30BaHUEM CTaHIAPTHBIX
TpaHcnopTHeIX Moayied STM-1, STM-4, STM-16, STM-64 u STM-256 (ckopoctu
cooTBeTCTBeHHO 155 MOwut/c, 622 Mowur/c, 2,5 T'6ut/c, 10 I'out/c u 40 I'6ut/c). B
nocyiefHee BpeMs B TOPOJCKHX CTPYKTypax moBepx TexHojorud SDH ycnemniHo
peanusyercs TexHosorus Ethernet va ckopoctsix 1 I'out/c u 10 I'Out/c.
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VYnomsiHyTas Bbilie yHUBepcanbHOCTh [IC cocTouT B TOM, 4TO J1sl Hee Oe3pa3iuieH

Tun nepeaasaemoro tpaduka. I1C BeimonHsAeT 3aka3 (Kak MpaBHIIO, B BUAE apeHIIbI) Ha
IPEeI0CTaBICHUE ONPEIETICHHON MOJIOCHI MPOMYCKaHUs sl IPOITycKa IU(pPOBOro MOTOKA.
[Ipy 5TOM OCHOBHBIMU JOTOBOPHBIMU TapamMeTpaMH SBIISIIOTCS KaHAJIbHBIE CKOPOCTH
nepeayu JaHHbIX (0T 2 MOUT/C U BBIIIE) U IONyCTUMAsi BEPOSTHOCTh OIMMMOOK B OMTaX —
Bit Error Rate - BER = 107 + 10,

Ha 6a3e mepBUYHBIX CETE CO3AIOTCS Pa3HOOOpa3HbIe BTOPUYHBIE CETH, KOTOPHIM
[1C mpenocraBisieT ceTeBble TPAKThI ISl Mpoirycka Tpaduka BropuuHoi cetu. CereBoi
TpakT — O3TO TPYNIOBOM TPAKT WM HECKOJIbKO TOCIEAOBATEIbHO COEIUHEHHBIX
TPYNIOBBIX TPAaKTOB C BKIIOYEHHOW Ha BXOJ€ M BBIXOJE ammaparypoil oOpa3oBaHUs
TpakTa. CeTeBoil TpakT oOeclmeynBaeT I[EIOCTHOCTh TMepeaaud HH(OpMalud 0
COCIMHEHUSIM TPAKTOB OT TOYKH (POPMHUPOBAHUS TPAKTa B OJHOM M3 CETEBBIX Y3JIOB, J0
TOYKH €ro pacOPMHUPOBAHUS B JIPYTOM CETEBOM Yy3lie (B HAIIeM ciay4yae OT OJIHOTO
mynbTUIIEkcopa (OM unu MBB) no apyroro).

HcxonHble naHHbIE JUIsl HACTOALLEH KYypCOBOM paboThl (hOPMUPYIOTCS CIIETYIOIIUM
obpazom:

a) B cooTBeTcTBUM ¢ nociennei nudpoi mudpa no pucyHky 2 Beibupaercs 6-
y3J10BOM ()parMeHT, /Uil KOTOPOTO MPOU3BOAUTCS BECH MOCIEAYIOIIUIN pacyeT.

Bapuant 0 Bapuanr 1
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Pucynox 2. Bapuantsl koH(UTypanmii MpoeKTUPYyEeMON TEPBUYHOM CETH.
0) PaccTosinus Mexay y3/1aMu KOHKPETHOIO BapHaHTa ONPEACIIIOTCS B
COOTBETCTBUU C Tabnuuel 1. PaccTosHus ykazansl B KuioMeTpax. Tak kak mojHas
MaTpHULA PACCTOSHUM B JAHHOM IIPOEKTE CUMMETPUYHA OTHOCUTENIBHO IJIaBHOU
JUaroHaiy, To B Tabnune 1 nmpuBeneHa TOJIbKO MpaBas BEPXHAS YacTb.

Taomuna 1
V306l

A b B r il E XK 3 7
A 90 — 100 130 — — — —
B — 80 110 70 120 180 - -
B - - - -~ 80 170 -
r — — — 65 - 70 110 -
i - - - - 85 - 75 -
E — - - - - - 130 95
K — — — — — - 55 -
3 — — — — — — - 70
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. m [ - [ - [ - - [ - [ -1 -] - | |
[Tpumep: g Bapuanta 00 3anmeiictBoBansbl y3ibl A, b, I', [, XK, E. OTcyTcTBYIOT Y3181
B,1,3. ®opmupoBaHue MaTpullbl PACCTOSHUN OCYLIECTBIIAECTCA M3 TaOIMLBI 2 MyTEM
yZaJeHUsl CTOJIOLOB M CTPOK, COOTBETCTBYIOLIMX OTCYTCTBYIOIIUM y3iaM. [lonyduenHas B
pe3yJsibTaTe 3TOH ollepalMyi MaTpULa IIpeicTaBiIeHa Taduuuei 2.

Tabmura 2
V3ne1
A b r i E K

A 90 100 130 = —
B — 110 70 120 180
r — — 65 = 70
i — — — 85 —
E — —_ —_ —_ —_
)K — —_ —_ —_ —

1.2. Onpenenenue 06bEMOB ITU(PPOBHIX TOTOKOB

OO0BEMBI IU(POBBIX MOTOKOB MEXAY Y3JIaMU OINPEAEIAIOTCA U3 TabauLbl 3 MyTEM
ylaJeHusl JIMIIHUX CTPOK M CTOJIOIOB, T.€. TE€X CTPOK MU CTOJOLOB, KOTOpBIE
COOTBETCTBYIOT OTCYTCTBYIOIIIMM B JJaHHOM BapuaHTe y310B. Hanpumep, nns Bapuanta 0
u3 Taby. 3 NOHKHBI OBITH yIalieHbl CTPOKHU U cTon01bl y3ioB B, 3, U. Ilocne atoro Bce
3Ha4eHUSA NOTOKOB El MoaydyeHHOW MAaTpUIbl TATOTEHUN IIECTOTO MOPSIKA YMHOXKAKOTCS
Ha KO3 PuimeHT, BbIOMpaeMblil U3 Ta0aULbI 4 B COOTBETCTBUU C MPEANOCIEAHEN U poi
mudpa. Ilomyyaemple mpu 3TOM JpoOHBIE 3HA4YeHUs yucen HUGPoBbIX MOTOKOB El,
OKPYIJISIFOTCA A0 OJMKAWIIMX LENbIX B OOJBUIYIO CTOPOHY. 3aTEM BCE 3HAYEHHS MOTOKOB
E3 B 1-ii cTpoke MNOJy4eHHOM MATpPHUILBI TATOTEHUM YBEJIWYMBAIOTCS HA YHCIIO,
COOTBETCTBYIOIIIEE MOCIEAHEH U(pe TeKyIIero roja (o BpeMEHH 3aIIUThI TPOCKTA).

B of6mem cnyyae, marpuna TATOTEHHMM acUMMETpUYHA. OTO OOBICHSETCS
ACUMMETPUYHOCTBIO TaKUX OOMEHOB KakK KJIMEHT-CepBep, Mojb3oBaTenb-Internet, motoku
TeJie- U paAuoBElIaHu (J1a’)ke B MX MHTEPAKTUBHBIX BapruaHTax) v aAp. OJIHAKO, HOCKOJIBbKY
LEIbI0 JTAHHOTO IPOEKTa SIBJIAETCS, B NEPBYIO OYEpEIb, PACUET IMEPBUYHOU CETH, TO
npeiacTaBieHHas B Talnuie 3 MaTpulla TATOTEHUW JUIs YOPOIICHHUS TPOEKTa
chopMUpOBaHA B CHMMETPUYHOM BapHaHTE.

Camo conepxxumoe mnotokoB EI1/E3/E4 (c HEKOTOpBIX MOp MPOU3BOAUTENN
nepecTajid BKJIKOYaTh B COCTaB cBoeH ammaparypsl nmopTel E2) moxeTr dopmupoBarbes,
HarpuMep, CIeAYIOIUM 00pa3oMm:

- y3ny xommytammu (YK) makeroB Bropuunoit cetu (IP/MPLS) mynkta A
HEOOXOJMM TpakT Tepenauu s cBsizu ¢ YK myHkta b ¢ mpomyckHOW COCOOHOCTHIO
okosio 110 Mo6urt/c. Omnepatop Bropuunoii cetu (BC) moroBapmBaercs ¢ omepatopom
nepBuyHoii cetu (IIC) o6 oprammszamuu ot mynetumiekcopa A (OM wm MBB)
mynbsTuIuiekcopy b Boigenennoro kanana E4 (140 I'0ut/c);

- KOPIIOPATUBHOM CEeTH ISl CBSA3M CBOMX (uianaioB B nmyHKTax A u b Heob6xoaum
KaHaJl ¢ MPOMYCKHOU cmocoOHOcThI0 He MeHee 20 MoOwut/c. Onepartop IIC opranusyer
MEX1y COOTBETCTBYIOLIMMU MYyJbTHILIEKcOpamu kanan E3 (34 M6wut/c);
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- AMTC nynkra A gns  oOmena TtenegoHHbIM Tpadpukom ¢  MrYC
(MEXITyTOpPOIHBIN y3€Jl CBSI3H), PACIIOIOKEHHBIM B IyHKTEe b, HE0OX0MMMO OpraHn30BaTh
80 xanaios El;

- MOOMJIBHBIM KOMMYTallMOHHBIM 1IeHTpaM (MSC), pacnoyio’)keHHBIM B TyHKTaX A U
b, nna mpomycka Tpaduka MOOMIBHBIX aOOHEHTOB HEOOXOAMMO OpPraHU30BaTh B 00€
CTOpOHBI 110 2 KaHana E3.

Martpuna Tarorenuit (tabn. 3) dopmupyercs mociie ydéTa BCEX MHOTOYHMCIICHHBIX
TpeOOBaHMM, MOJOOHBIX BBHIIICTPUBEAEHHBIM. 3HAYEHUSI TTOTOKOB B Tabyuile 3 03HAYaroT
yucia notoko E1/E3/E4. Hanpumep, ot y31a A k y3ny b HeoOxoaumMo opranuzoBarh 45
notokoB E1, 10 motokoB E3 u 3 motoka E4.

TaOmuna 3
V3mm1

A b B r ji| E XK 3 n
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
yi| 40 25 50 10
15 7 19 4

2 1 1 2
E 5 50 65
2 14 12

1 2 3

XK 45 7
16 5

3 1
3 40
13

2

)41

OTtMmeTnM, 4TO B O0OmEM CiIy4ae, B KadeCTBE BXOMAIIUX B MYJIbTHILIEKCOPHI
TPUOYTAPHBIX TOTOKOB MOTYT MCIOJIB30BaThCsl HE TOJbKO MoToku PDH (T.e. E1, E3 u E4),
HO 1 notoku SDH.
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Tabnuna 4. Koagduipient yBenuyeHus: Harpy3ku

Bapuant
(mpenamocneHss 0 1 2 3 4 5 6 7 8 9
nuQpa mrgppa)

Koaddunment 111213 |14 1516 |17 18|19 | 2

Taxkum 00pa3om, B pe3ysIbTaTe BBHITOTHCHUS pa3zena | qaHHO# paOOThI TOJDKHA OBITH
onpejelicHa MaTPHIlA TATOTCHUH 6-M Y3JIOBOM CETH, JJICMEHTaMH KOTOPOH SIBJISIOTCS
quca TpUOyTapHBIX MOTOKOB (Ng, N3, Ng)ij MEeXAY y3Iamu | u |, T.e. motokoB E1, E3 u E4
COOTBETCTBEHHO.

1.3. Tlpumep ompeneneHrs MaTPUIIbI TATOTCHUH.

Paccmorpum Bapuant 00, T.e. BapHaHT, B KOTOPOM IOCJIEIHSSA M IPEANOCIEIHSSA
upsl mrdpa paBHbL HYIIO.

Koudurypanus cetu, BeiOpaHHas 1o pucyHky 2 juist Bapuanta 0, BKIIOYaeT 6 y3J10B:
A, b, I', I, E u X. B coorBercTBUU Cc 3TUM Tabnuiy 3 mpeoOpazyeM B TaOiuiry 3,
UCKJIIOYMB U3 HEE CTPOKU U CTOJOLBI, COOTBETCTBYIOUINE OTCYTCTBYIOIIMM y3iaM B, 3 u
. Y nanenue CTpoK U CTOJOLIOB BBIIOIHIETCS OOBIYHBIMU ONEpalUsIMH HaJl TaOnuIen 3.

TaOmura 5.
Y3051
A b r i E K
A 45 15 60 65 10
10 8 16 14
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 momydennoit Matpurle (Tabmuia 5) MOXHO OTNPEACIUTh, HAIPUMED, UYTO Tpaduk
oT y31a ' x y3ny E coctout u3 65 notokos El, 12 notokoB E3 u 2-x norokos E4. B cuiy
OPUHATHIX HAMU JOMYUIEHHH O CUMMETPUYHOCTH MOTOKOB, Tpaduk ot y3na E k y3ny I’
TOXe OyJIeT paBeH BeuduHaMm 65/12/2.
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Jlnst  okoHYATeNbHOTO (OPMHUPOBAHUS MATPHIIBl TITOTEHUH COOTBETCTBYIOIIETO
BapHaHTa He0OXO0IMMO Bce 3HaueHus: MOTOKOB E1 Tabnuiiel 5 yMHOXKHUTH Ha KOG (HUITUEHT
u3 Taomuiel 4 (B HameM ciydae d3TOT KoddduiueHT paBeH 1.1) U OKpyrJmHMTh 10
OJvKalIero OOJIbIIETo.

B Tabmuiie 6 mpeacraBieHa WTOTOBAas MaTpHUlla TIATOTEHUN MPOEKTUPYEMOU 6-U
Y3JIOBOU CETH.

Ta0muna 6
Y 351B1

A B r il E K
A 50 | 17 | 66 | 72 | 11
10 8 16 | 14 4

18 6 14 12

r 66 | 72 | 8
10 | 12 | 4
3 2 1
i 44 | 28
15 7
2 1
E 6
2
1

K

2. Pacyer mponyckHoii CIOCOOHOCTH YYACTKOB NMEPBUYHOI ceTH

[lepBuunas cerp (IIC) B maHHOM TpPOEKTE MPEACTABISIET COO0H OMTOBOJOKOHHYIO
CeTh paauaIbHO-KOJBIIEBOM CTPYKTYphl Ha 0a3ze TexHonoruu SDH. DTo omopHas ceTs,
NPEIOCTABISAIONIAs YCIYTH B BUJAE ONPEACICHHOW TMOJOCHl TMPOMYCKAaHUS JIFOOBIM
I10JI30BATENSIM HA OCHOBE JJOJITOBPEMEHHOM apeH bl (IPUHLIMI BBIEIEHHOTO KaHaa).

Bcero 3aneiictBoBaHO 4 BOJIOKHA MO 2 B KaKJIOM HANPABIECHUH, U3 KOTOPBIX OJIHH
OCHOBHOW M OJIMH pe3epBHBIN (cucTteMa pe3epBuUpoBaHMs 1:1, BpeMs MepextoueHus Ha
pezepB A0 50 mc). OcrtanpHble BOJOKHA KaOens (Tak Ha3bIBa€MbIE «TEMHBIC BOJIOKHAY)
HaxXoJATCA B pe3epBe Ha Clydyail pacUIMpeHHs] MPONMYCKHON CHOCOOHOCTH CETU WU
MOBPEXIEHUS paOOUYMX BOJOKOH.

Ha onToBOJIOKOHHOM KOJIbLIE PACIONOXKEHbl 6 MyJIbTUILUIEKCOPOB BBOJIa/BBIBOJA
(MBB umu Add/Drop  Multiplexer — ADM), ¢ KOTOpPBIMH COBMEILEHBI 6 Yy3JI0B
KOMMYTAalluM BTOPUYHOM ceTH, T.6. no oaHou mnape YK — MBB B kxaxzaom
uHpopMarmonHoM mukpopaiione (MMP). Ha camom nene SDH-komb110 MOKET conepxaTh



oonbiie MBB, HO 1y mpoekTupyemoii MynbTUcepBUCHON ceTu 3TH MBB npo3paunsl u

MOT'YT HE pacCMaTpPUBATHCS.

OcHoBol L TAaKOT'O pacdCTa MOXKCET CIYIKUTDH ITOJIYUCHHAA B IIPCABIAYIIEM Pa3aciic
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MaTpuia THI“OTGHPIfI, OJICMCHTEI KOTOpOﬁ OIIPCACIIAIOT BCC MCKY3JIOBBIC ITOTOKH.

Pucynok 3. Cxema mpoeKTUpyEMOH ceTr

s ompeneneHuss CyMMapHOM MPOIYCKHOM CIIOCOOHOCTH

¢ukcupytorea B yuactkax A—b u b—E (cTpoka 4).

I 6-U y4acTKOB
NEPBUYHON CETH JOCTATOYHO 3aHECTH 3HAYEHHUs MATpPUIlbl TATOTEHWH B TabiuIly 7 B
mpouecce NpocMoTpa Bcex 15 Mexy3noBbix noTokoB. Hampumep, y3iael A u b cBs3anbI
HEIMOCPEICTBEHHO, Mo3TOMy MoToku 50/10/3 ¢ukcupyrorcs TOJIBKO B y4yacTke a — O
(ctpoka 1). Y3mer A u E CBSI3BIBAIOTCS MO JBYM Yy4YacTKam, MO3TOMY MOTOKU 72/14/2

@)

Tabnuua 7. Pacnpenenenue cTaHAapTU3UPOBAHHBIX IOTOKOB BTOPUYHOM CETH 110
Y4aCTKaM NEPBUYHOM CETH.

Ne IToTOKM BTOPUYHOU CETU
a—0 a-T 6-n1 | 6—e | T—n1 I — XK
1 A—>b 50
10
3
2 A>T 17
8
1
3 A—- ] 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 b—-> U 11
6
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1
8 b—>E 61
14
2
9 b—-> X 55 55 55
12 12 12
1 1 1
10 r-n 66
10
3
11 I'>E 72 72 72
12 12 12
2 2 2
12 I'—>X 8
4
1
13 O—>E 44 44
15 15
2 2
14 I — K 50 28
17 7
3 1
15 E—> X 6 6 6 6
2 2 2 2
1 1 1 1
CyMMapHbIe TIOTOKH 0 y4acTKaM 250 108
IIEPBUYHOU CETH 52 29
10 5
TpeOyembie cyMMapHbBIE TIPOITYCKHBIE 3668 1902
CIIOCOOHOCTH Y4acTKOB ITEPBUYHOMN CETH,
Moburt/c
CrannapTHBINA TpaHCIOPTHBINA Moaynb, | STM-64 STM-16
STM-N
Koaddunment ucnonb3zoBanus 0.37 0.76
IPOIYCKHOW CIIOCOOHOCTH KaHaJla
JUTMHBI y9acTKOB TIEPBUYHOMN CETH, KM 90 100 70 120 65 70

[Tocne pacnpeneneHuss MEXY3JIOBBIX IOTOKOB IO yYacTKaM IEPBUYHOM CETH
OTIPEICIAIOTCS CyMMapHbIe TOTOKH IO KaKJIOMY YYacTKy CHadajga B YHCIIaX ITOTOKOB
E1/E3/E4, a motom u B Buje OWUTOBOM ckopoctu. Hampumep, mns ydactka
(cymmapnsbie motoku 250/52/10) OutoBasi CKOPOCTh ONIPEACIISIETCS KaK
C =250*2 Mo6wut/c + 52*34 M6wut/c + 10*140 Mowut/c = 3668 MouT/C.

Taxkum oOpa3om, Ha ydacTke cetd A — b HeoOxomumo opranuzoBath SDH TpaxT ¢
CUHXPOHHBIM TPaHCIOPTHBIM MoxayinemM STM-64, obGecrieunBaromuM OUTOBYIO CKOPOCTh

o 10 I'out/c.

A -b
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AHaJIOTHYHBIM 00pa30M OMPEENSIOTCS OUTOBBIE CKOPOCTH M TPAHCHIOPTHBIE MOYIIN
JUIS OCTaJIbHBIX S5-u ydacTkoB. [lns ymgoOcTBa manmpHEHIIMX pacyéToB B Tadmuie 7
MIPUBEICHBI U JUIMHBI KaXKI0TO U3 6-U y4aCTKOB CETH.

Tor dakr, uro B Hamem mnpuMmepe KOIPGUIMEHT HCIOJIb30BaHUS MPOIYCKHON
CIOCOOHOCTH KaHajla Ha y4yacTke A-b okazancs nHuxe 50% He sBIsS€TCS HEIOCTATKOM
npoekTa. Hao6opoT, B TEIEeKOMMYHUKAIIMOHHBIX KOMITOHEHTaX (y3Jbl, KaHaJbl, TPAKThI,
CEerMEHTBI CETH U T.JI.) CYIIECTBYET HE (popMasbHasi TPaHUIA OMIACHOW CTENEeHH 3arpy3Ku,
paBHas 0,7. IIpu npeBbIIEHNN 3TOW TPAHULIBI KOMIIOHEHTHI CETH WJIM BCA CETh CUUTAIOTCS
NEpPEerpy’>KeHHbIMA M HE TapaHTUPYIOT BBINOJHEHHWE TpeOOBaHUM MO KayecTBY
00CITy>)KUBaHUS.

Kpome TOro, ¢ y4éToM SKCIOHEHIIMAIBHOTO POCTa IOJIb30BATEIBCKOTO Tpaduka
(IpUMEpHO,  €XEroJHOE€  YABOCHHE), JIOTMYHO TMPU  HPOCKTUPOBAHMH  CETHU
OpUEHTHUPOBATHCS Ha KO3(PPUUKEHT UCIOIb30BaHus, Jexanuii B npegenax ot 0,3 go 0,5
(B JaHHOM IIPOEKTE ITO HE SABJISICTCS 00s13aTEIbHBIM TPEOOBAHHUEM ).

Hanuure MHOTOBaprMaHTHON MAapUIPYTU3ALMH MTO3BOJSET B PAJE CIy4aeB HECKOJIBKO
BBIPaBHUBATHh KOA(DPUIIMEHTHI WCIIONB30BaHUSA KaHaoB. Hampumep, B MpOEKTUPYEMOM
cetu cBsa3b y31m0B E u JK MoxkHO BbIONHUTH 10 Mapuipyty E-B-A-1-K, wmm no
anbrepHatuBHOMY Mapuipyty E-b-JI-I'-K. B mannoii pabote pekoMeHIyeTcsi IPOBOIUTD
apryMEHTUPOBAHHBIA TMOAXOJ K albTepHATUBHOW MapuipyTtusanuu. Hampumep, tpaduxk,
JOMYCKAOUIUN TPUMEPHO PABHOLEHHBIE aJIbTEPHATUBHBIE MApPIIPYThl, HAMPABISATH YEPE3
MEHEE 3arpy’KEHHBIE YYaCTKH CETH.

3.  OnpeneneHue napamMeTpoB onTuveckoi cekuuu SDH

3.1. BeiOop Tuma ontuueckoii cexuun

Heobxoaumo omnpenenuth TUMN ONTHYECKUX CEKIMW HAa CETH M UX MHTEp(]eicos,
MPOU3BECTH BHIOOpP THUIA ONTHYECKOTO BOJIOKHA M JKEJIATEIbHO MapKy ONTHYECKOTO
Ka0ensi, onpeeIuTh TapaMeTpbl ONTHYECKUX UHTEP(HENCOB CHHXPOHHBIX TPAHCIIOPTHBIX
MOJIyJIeil COOTBETCTBYoMIEro ypoBHs SDH.

Onrtuueckas CeKIMs UiIu HUPPOBOM CTHIK BKIIOUAET B c€0s anmapaTypy OKOHUaHUS
ontuueckoro JmHenWHoro tpakra (AOJIT), cranuunonusiii ontuyeckuii kabenp (COK) u
JuHeWHbIH onTuyeckuit kadensb (JIOK).

AOJIT oGopynoBanusi SDH mpeacraBiser coOoii 1iaTy ONTHYECKOTO CThIKA B
COCTaBe ammaparypbl CHHXPOHHOTro MyJjbTUILIekcopa STM-N, Ha nudpoBoM CThIKE
KoTtopoit popmupyercs nudpoBoit curHanm N-oro ypoBHs uepapxuu STM, mapameTpsl
KOTOporo onpenesiensl B pekomenaanusax MCO-T G.707.Y.1332.

Jlst cucreM nepenaun SDH tpebyercst obecrnieueHne monepeyHol COBMECTUMOCTH,
T.€. HCIOJB30BaHME Ha KOHIAX ONTHYECKOTO TpakTa OOOPYIOBaHUS PaA3IAYHBIX
mpou3BOAMTENCH. DTO TpeOOBaHME MPHUBEIO K KIACCH(PUKAIMHA ONTHYECKUX CTHIKOB II0
KOJly IPUMEHEHHS.

O6o3HaveHne KoAa MPUMEHEHHUSI COCTOUT W3 0003HAYCHUS THIIA TPUMEHEHUS, Jaiee,
ypoBHsI STM-N, oOTAENIeHHOTO TOYKOW OT MPUBOAUMOTO (WM HEMPUBOJAMMOTO)
nM(pPOBOro CHUMBOJIA, O0O3HAYAIOUIETO [IJIMHY BOJIHBI MCTOYHUKA W3IyYEHUS U THII
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npuMeHsieMoro omnrudeckoro kabems. T.e. « TUII IIPUMEHEHMS — YPOBEHb STM.
[MNUOPOBOU CUMBOJI».
PaccmoTpuM 311 0003HaYeHHS MTOIpOOHEE:

TUIT ITPUMEHEHNWA:
VSR — ouens kopotkue (very short reach);
| — ni1s BHyTpHOOBEKTOBOM cBsi3u (intra);
S — I KOPOTKO# MEKCTaHIIMOHHOM CBs13M (Short);
L — u1st JUTHHHOM MEKCTaHIIMOHHO# cBsizu (long);
V — 11t OYeHb JJTHHHOM MEKCTaHITMOHHON cBsi3H (Very);
U — 1151 cBEpXITMHHOM MEKCTaHIIMOHHOM cBsi3u (ultra).

YPOBEHb STM: ompenenseT TN HCHOIB3yeMOro ¢parMeHTa [aHHBIX U
COOTBETCTBYIOIIHE KaHaNbHBIC cKopocTH — STM-1, STM-4, STM-16 u T.1.
MU®POBOU CUMBOJI:
1 - HomuHanbHas JivHA BOJHBI MCTOYHMKA M3iydeHus 1310 HM u Tunm kabens co
crannaptaeiM OB (pekomengarmu G.652 MCO-T).
2 - HomuHanbpHas IJuHA BOJHBI MCTOYHMKA u3inydeHUs 1550 HM u Tunm kaGens co
craugaptaeiM OB (pexomengauu G.652 MCD-T).
3 - HomunanbpHasi njuHA BOJIHBI MCTOYHMKA u3iaydeHus 1550 HM u Ttunm kabenst co
craugaptaeiM OB ¢ HyneBoit cMmemenHol aucnepceueit (pekomenaanuu G.653 MCO-T).
4 - HomuHanbHas JjIMHA BOJHBI HMCTOYHWKA W3mydeHus 1550 HM m Tum kabens co
craugaptaeiM OB ¢ HeHyneBoM cMeleHHo aucnepeueit (pekomernaanuu G.655
M3C-T).

OtcyTrcTBHE UM(POBOrO CHMBOJIA O3HA4Ya€T HOMHMHAJIBHYIO JUJIMHY BOJIHBI
ucroyHuka usnydeHus 1310 uM u tun kabens ¢ OB, COOTBETCTBYIONIETO PEKOMEHAAIUAM
G.652 MCD-T (ucmonb3yercs ik BHyTPUOOBEKTOBOM CBSI3M)

Kozast npumenenus ans obopynosanus SDH mpusenens! B Tabnumax 8, 9, 10.

Tabmuma 8. KIACCUDOUKALMS OIITUYECKUX MHTEP®ENCOB STM-1 STM-4 STM-16,
KoJibl ipuioxkenwii I, S, L.

Hcnonb3oBanne Merony craHuusamMu
Bryrtpu
[TapameTpsl crapnuy | KOPOTKas CeKIust JInuHHas cexuus
HoMmuuaasHas 1310 1310 1550 | 1310 1550

JJINHAa BOJIHBI
HCTOYHHUKA, HM

Tun BoJIOKHA G.652 G.652 G.652 | G.652 | G.652. G.653
G.654

Paccrosinme, km 2 15 40 80




VposHu STM-1 I-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

Tabmuma 9 KIACCUOUKALIMA OIITUYECKNX MHTEPOENCOB

(konbl S, L 11 STM-64, 256)

[TapameTp 3HaueHue
Homunanenas| 1310 1550 1550 1550 | 1310 1550 1550
JJIMHA BOJIHBI
HCTOYHHKA, HM

Tum Bomokna | G.652] (G.652 G.653 | G.655| G.652| (G.652 G.653
3ajaHHOE pac- 20 40 40 40 40 80 80
CTOSHHEC, KM

STM-64 S-64,1 S-64,2 S-64.3 | S-64.5 L-64.1] L-64.2 L-64.3
3ajgaHHOE 40 40 80 80
PaCCTOAHUC,

KM
STM-256 S-256.2| S-256.3 L-256.2| L-256.3

Tabmuna 10 KITACCUPUKALIMSA ONTUYECKUX MHTEP®ENCOB (Koxpr V u U)

Ouenb JJIMHHas CCKIHA

CBepxJIMHHAS CEKIUS

[Tapametp
HomunuannHas qiauHa
BOJIHBI HCTOUHHKA, HM 1310 1550 1550 1550 1550
Tun OB (pexoMeHaanus
MCD-T) G.652 G.652 (G.653 G.652 G.653
IIpoTsKEHHOCTD, 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
[IpoTsKEeHHOCTH, KM 60 120 120 _ —
STM-64 o V-64.2 V-64.3 - o
STM-256 _ — — — —

Jns paccMatpuBaemoro BapuanTa (Bapuant 00) He0OX0AMMO ONPeeTUuTh KOJIbI

cekumii BE, Ab, AT, BJI, II' u I')K B cooTrBeTcTBUU ¢ Tabmumamu 8, 9 u 10.

Hanpuwmep, nis cekiuit «A-b» u «I'-2K» nmonydum cienyromme TUIbI ONTHYECKON

CCKIIHN.

- cexums A-b — V. 64.3 (o4eHb JIMHHAS MEKCTAHITMOHHAS CBSA3b, STM — 64, mmHa
BOJIHBI MICTOYHHKA U3aydeHus 1550 um);
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- cexmms ['-0K - L. 16.3  (mmuHHAsS MeKCTaHIIMOHHAS CBA3b, STM — 16, 1imHa BOJTHBI
UCTOYHHKA n3nydeHus 1550 am).

3.2. BbIOOp CUHXPOHHOTO MYJIBTHILIEKCOPA

Beibop MmynpTHIIIIEKCOpPa, OCOOCHHO B pPEAThbHOM IMPOCKTUPOBAHWH, SIBIISICTCS
BOKHEUITUM JTarmoM pPabOThl. 3/1eCh HY)XHO B KOMILIEKCE Y4YeCTh DHEPTeTUYECKHE,
CKOPOCTHBIE, IIEHOBBIE U APYTUe NapaMeTPhl pa3INYHbIX U3ICIIHM.

[Ipu BeIOOpE 00OpYHOBaHMS HEOOXOJUMO AHAIM3UPOBATH CIPABOYHBIE JAHHBIE I10
nocTaBisieMoMy (upmMamMu HM3roTOBUTENSIMU O0OopynoBanuio. Haumbonee mnonHyio u
CBeXyl0 MHpopmalo MoxkHO HailTu B Internet. Kpome Toro, HekoTopbie CBeAEHUS 1O
000pYI0OBAaHUIO MPUBEICHBI B IPUIIOKEHUH K HACTOSIIIEMY METOAMYECKOMY TTOCOOHIO.

Jist  nanpHeimero pacyéta HEOOXOJUMO BBINIKMCATh CIEAYIONMIUE TapamMeTphbl
nepeaadn MyJbTUILIeKcopa (0e3 ONTUYECKUX YCHIIUTENEeH):

YpoBens niepenauu, 1bm. ..

JITHA BOJIHBI, HM. ..

YyBCTBUATENBHOCTH IpUEMHUKA Ky, , ADM. ..

3aTyXaHUe pEreHepallMOHHOr0 yJacTka, nb...

YpOoBEHb Neperpy3ku NPUEMHHUKA, 1bM. ..

Hucnepcusi, nC/Hm

Tur UCTOYHUKA UBITYYEHUS. . .

Tun onTUYEeCcKOro AETEKTOopA. ..

Hcxoas u3 KoJIOB Y4acTKOB, ONPEIEIEHHBIX B 1. 3.1, HA HUX UCIOIb3YyETCA
onTtudeckuit kadens ¢ OB, paboTaromuii Ha AyMHE BOHBI 1550 HM 1 00nagaronuii
HYJICBOM CMeleHHON aucnepcucii (pekomenpaiuu G.653)

Ycpennennble nanHbie Takux OB:
Kunomerpuueckoe 3aryxanue - 0,19-0,25 nb/xm
Xpomaruueckas aucrnepcust — 3,3 nC/HM.KM
B xauectBe npousBogutens kadens Beioupaercs OK 3A0 «Camapckas kabenbHast
koMmnaHusy. Tun kadens - OKJIK-01 ¢ a=0,22 nb/kmu 6 = 1,8 nC/HM.KM .
[TapameTpbl THNIOBBIX Pa3bEMHBIX COEAMHEHUI pUBEACHBI B Ta0nuie 11

TABJIMIA 11. TIOTEPU B PA3BEMHbBIX COEJUHEHUAX (Pek. G.957 MC3-T)

[TapameTtp HekannbpoBanubie KanubpoBanusie
[Torepu npu coeAMHEHUH € 00Pa3LIOBBIM Cpennee 0,20 Cpennee 0,14
pasbemom, ib 94% <030 95% <030
97% <0,40 99% <0,40
[Torepu HpI/JI1 1%0661;21[11\/1/[1;?1;1%1/1 «11000i1 ¢ C%%%Zee <06'3??0 C%iﬁ,zee <001§O
85% <0,50 98% <0,40
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4. PacueT JJIMHBI pereHepanoHHoOro yyacrka (PY)
[IpenenpHas NpOTKEHHOCTh PY orpanmumBaeTcs Kak 3aTyXaHHWEM, TaK U IIUPUHOMN
MOJIOCHI TPOMYCKAHUSI ONITHYECKOTO TPAKTA.

Kak mpaBuio, mpu HCHOIB30BAHUM CTAHJAPTHOTO OOOPYAOBAHMS JIMHEWHBIX
TpakToB [IBOCII cOBMECTHO C PEKOMEHIYeMBbIMH JJIsl HUX ONTUYECKUMH KaOesMH,
MAaKCUMAJIbHO JONMyCTUMAas [JIMHA PEreHEpPalMOHHOTO Y4YacTKa, OMNpEAEIeHHas Mo
OPHEPreTUYECKUM XapaKTEPUCTUKAM CHCTEM (PHEPreTUYECKUi MOTEeHIHaN, YPOBHU
nepeiaynd M MpueMa ONTHYECKOTOo M3NyUYEHHUs, 3aTyXaHUE PEreHepallMOHHOTO Y4yacTKa),
OKa3bIBAC€TCS MEHBIIE MAKCHUMAJIbHOW JJIMHBI, ONPEAEISIEMON IHUCIEPCUOHHBIMU
xapakrepuctukamu OB. IloaToMy npu HOpOEKTUPOBAHUU PEKOMEHAYETCS  JUIUHY
PEreHEpPalMOHHOIO Y4YacTKa OIpENesaATh TOJBKO II0 JHEPreTHYECKMM Iapamerpam
[BOCII.

JItst ompenienieHus ITMHBI PETeHEePAIMOHHOTO YJYacTKa (MEeXIy ToukaMu S U R, cM.
puc. 5) cocTaBisieTCs €ro pacuyeTHas CXema, B KOTOPOM MPUHATHI CIEAYIOIIUE
o6o3nauenusa: OC-P —ontuueckuili COEIUHUTENH Pa3bEMHBIN (ux 4wucno Ha
pereHepanoHHoM ydactke paBHO 2 ); HPII — HeoOcmyx)uBaemblii pereHepaliioHHbIN
nyskT; [IIIOM  —npuemonepenaromuii  ONTHYECKUH  MOJYJb, IpeoOpasyromun
ONTUYECKUI CUTHAJI B 3JIEKTPUYECKUN, BOCCTAHABIMBAIOIINNA MMapaMeTpbl MOCIEAHETO U
cHOBa mipeoOpasywomuii ero B ontudeckuil); OC-H — onTtudeckuil coeauHUTEH
HEpPA3bEMHBIN, YHCIO KOTOPBIX HA EAUHUIY MEHBIIE YUCIA CTPOUTENIbHBIX JJIMH
ONTUYECKOro Kabelns, COCTaBILIONINX PEereHepalMoOHHbIH y4acTok; | ., — cTpouTenbHas
JUTMHA ONTHYECKOro kabens, paBHas 2...4 kM (9TO JUIMHA Kabensi, HaMaThIBAEMOTO Ha
KaOenmbHYI0 KaTylIKy Ha 3aBOJe u3rorosurene kabens); OB — ontuueckoe BOJIOKHO; |, —
JUIMHA PETEHEPALMOHHOTO y4aCTKA.

[I11IOM oC-P OC-P

A OC-H OC-H

h @S EH G| &
OB OB OB OB HHIOoM

il »:
Bl >

S

| by

PucyHok 4. PacueTHast cxeMa J1st onpeiesIeHHs] JJIMHbI PEr€HEPAIMOHHOTO y4acTKa
Kak cnenyet u3 pucyHka 4 3aTyXaHHe pEreHEpallMOHHOTO Y4acTKa PaBHO
A ke =0 =2A,+0° A, +a- |y + A+ A, 1b,

rae: A, — 3aTyxaHue pasbeMHOro omnrudeckoro coeamnenus (OC-P) pasnoe 0,5 nb;
Ay — 3aTyxaHue HepazbeMHOTro ontuueckoro coequnenus (OC-H);
J — YMCJIO0 HEPAa3bEMHBIX COCTUHEHUI; 8 — KOOPPHUIIMEHT 3aTyXaHUs
ONTHYECKOI0 BOJIOKHA, 1b/KM;
|,y — JUIMHA pereHepaloHHOIO y4acTKa;
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A;— nonycku Ha TemneparypHsle n3meHenus napametpos LIBOCII, B Tom uucie u
ontraeckoro kadems, 1y Tunos [IBOCII pasuswie 0,5....1,5 nb;
A, — ponycku Ha yxyameHue mnapamerpoB 3iemeHToB LIBOCII co BpemeHneMm
(crapenue, gerpaganus u T. . ), A; = 2...6 (3aBUCUT OT TUIIa UCTOYHHUKA
ONTUYECKOTO U3TyUYCHUS U IPUEMHHUKA ONTUYECKOTO U3IIYYEHUS U UX
KOMOMHAITUH).
CymmMma A+ A, = AD, — sHepreTudecKkui 3amac, ero o0bvHO OepyT paBHbIM 6 1b.
MaxkcuManbHO AOIyCTUMOE 3aTyXaHUE (MM SHEPreTHUECKUM MoTeHIHA J)
pEreHepaloOHHOI0 y4acTKa paBHO
AMaKC =0= pnep - pnp MUH> HBM,
[Ipu pacuere aymHbl PY 10 3aTyxaHUI0 HEOOXOAUMO HCIOIB30BATh CIAEAYIOIINE
OCHOBHBIE ITapaMeTpbl anmnapaTypbl U ONTHYECKOTO Ka0eJs:
-DHEPreTUYECKUM MTOTEHIMAJI, PABHBIM PA3HOCTH YPOBHEH NEPENATUUKA - Pyep U
9yBCTBHUTEJILHOCTBIO (DOTONPUEMHUKA - Prp, T.€. D = Prep = Prp s

-noroHHoe 3aryxanue OK — oy;

-3aTyXaHHs B HEPA3bEMHBIX COCAMHEHUSX Oy, U UX KOJUYECTBO N,

-3aTyXaHHS B Pa3bEeMHBIX COCUHEHHSAX Oy, M UX KOJIMIECTBO — Ny, (UX Ha PY-2);
-3KCILTyaTallMOHHBIN 3a1ac CUCTeMBI 42,, ero 00bIYHO OEpyT paBHEIM 6 Ab;
-KOJIMYECTBO N, paBHO: ne=Lppl Lemp —

MakcumanbHas qymmHa PY 110 3aTyXaHu0 paccuuThIBaeTCs 1Mo hopmylie:
9-A3, —a,n,

Lsam. Makc = [KM]
a + al C
x L
Cmm

MunumansHas qymHa PY onpenensiercss AMHaMUYecKuM auana3oHom APY
(aBTOMaTHUECKasl PETYJUPOBKA YCUIICHUS) TPUEMHOTO ONITUYECKOTO MOIYJIS Ol apy, €TO
BEJIMYMHA JICKUT B Tipeaenax 12-15 ;[B

9-0,-a, — U py

Lsam.Muu - [KM]
o, +
Amm

Ha JJIMHY PETCHEPALIMOHHOI0 y4aCTKa BIIMACT HIMPOKOIIOJIOCHOCTh, KOTOpAasAa 3aBUCHUT

OT HOPMHUPOBAHHOM CPETHEKBAIPATUUECKON AUCTIEPCUU BOJOKHA JB[H% M'KM} U IIAPUHBI

MI0JIOCHI ONTHYECKOr0 U3JIy4eHHUs] HICTOYHUKA AAlun], Pacuernas dopmyna s uHbl PY
10 IUCIIEPCUU UMEET BU:

02510

e = AL B

rie B — ckopocThs nepenaun nudpoBoro curHajga B JUHUM, YUCIEHHO paBHas TaKTOBOU

4acToTe.
PaccuntaB 3Hau€HUS Lo yakes Lsaramm U Lguen OTIPEAENSAIOTCS MpeNieNbHbIC 3HAUYCHUS
nunbl PY, ynoenetBopsitomue Bcem TpeboBanuem. Ilo pesynbpraram pacueta mivnsl PY,

[rr]



19

BbIOpanHoi Tonosioruu B3I1C u qymmH yyacTkoB (cM. Tabnuiry 7) pazpabaTeiBaeTcs cxema
CBSI3M, KOTOPYKO HAJ0 TPUBECTH HA PUCYHKE 5 KypcoBoro mpoekrta. I[lpm 3TOoM
HEO0OXOJMMO HCIOJIb30BaTh YCIOBHBIE 0003HAYCHUS, PUBEICHHbBIC B IPUIIOKEHUE 1.

B 3akirodyeHue paccUMTHIBACTCS JUarpaMMa pacrlpeleieHus SHEePreTHuecKoro
noTeHluana. JuarpaMmmy paccuurtarh JJis y4acTKa, HE COACPIKAIIETO HEOOCITy)KMBAEMbIX
pereHepanoHHbIX MyHKTOB. [Ipu pacuere mpUHATH BETUYHHY cTpouTesbHON AnHbl OK
paBHOM 4 KM. YpOBEHb OINTHYECKOM MOIIHOCTH, MOCTyMNAIOIIed Ha BXOJ NPUEMHHKA,
3aBUCUT OT YpOBHEW Mepeayr ONTUYECKOro IepeAaTdrka, norepb MolmHoctd B OB,
MOTEPb MOIIHOCTH B Pa3beMHBIX U HEPa3bEeMHBIX coeluHeHusx. [Ipu pacuerax mpuHsATH
ope = 0,5 1b, 0,~= 0,1 nb.

['padmueckn mpumepHas quarpaMma pactupeeieHUs] YHEPTeTHIEeCKOro MOTeHITHAIA
umeeT Buj (PucyHok 6).

[TockonmbKy BcE€ ypOBHH TIEpelayd TUarpaMMbl PaCTPEACIICHHUs] YHEPTETUYECKOTO
MOTEHIIMaja PACCUYUTaHBl, TO €€ M300paX€HHE BO3MOXKHO B YCIOBHOM Macimitabe, HO
00s13aTEIHHO ¢ YKa3aHUEM XapaKTEPHBIX OCHOBHBIX TOUCK JTHArPAMMEbL.

AHaNUTUYECKH  JUarpaMma  paclpesiesieHus:  DHEPreTUYeCKOro  MOTEHIHalia

MNpCaACTaBLAICTCA KaK:
n-1

n-2
Pnp = Pnep _apcl _am’l _aK : Ii - Zak : Ii - Za}% I - ancn—l _ak ’ In _am:w - ach
i=2 i=3

I[HarpaMMa pacnpcaciiCHuA SHCPICTUICCKOIO IOTCHOAJIa CIIYKUT OCHOBOH I pacucTa
OCHOBHBIX ITIapaMCTPOB OIITUYICCKOI'O JIMHEHHOT'O TpaKTa.
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Pucynok 6. /Inarpamma pacrpenesieHusi 3HepreTHIeCKoro noTeHumana
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5. Pacyer JJIMHBI YCWINTEIBHOTO Y4aCTKA.

Pemuts HpO6JICMy KOMIICHCAIIUU IIOTCPb OB MOXHO BKJIIOUCHHEM Ha CCKIIMAX

ONTHUYECKUX ycunuTened. BpiOOp BapuaHTa KOMIIEHCALlMKM TMOTEPb OIpenessieTcs

HCCJIOJKHBIMHU J5KOHOMHWYCCKHMH pPaACUCTaMU. OnTtuyeckue YCUIIUTCIIN HaXoIAT CaMOC

mmpokoe npumenenue 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
KonnyecTBo crieKTpaJIbHBIX 4 8 | 16 | 32 | 48 | 48 | 32 | 16 | 8 4
kanaynoB BOCII-CP, m
YpoBEeHb CUHXPOHHOTO 4 16 | 64 | 64 | 16 | 4 4 | 16 | 64 | 16
tpancnoptaoro moayis, N (STM-N)
Jlorapudmuaeckuii kodpdunuent | 4 5 6 7 8 8 7 6 5 4
myma, 1b
MuHumanbHO 1onycTUMAst 18 | 20 | 28 | 31 | 21 | 19 | 21 | 23 | 30 | 27
3alUIIEHHOCTh ONTUYECKOTO CHTHAJIA OT
ONTHYECKUX IIyMOB, A;, s
BEPOSTHOCTH OIIMOKH HE XYXKe 10'12, HE
MeHee, 1b
KomnuectBo DKV Ha ydactke 2 3 4 5 6 5 4 3 2 4
pereneparuu BOCII-CP, k
Cucremnsbiii 3anac BOCII-CP, 10 12 | 14 | 15 | 16 | 17 | 16 | 16 | 15 | 14
A3, nb.
3aTyxaHue pa3beMHOI0 0,35 0,40 0,45 0,50 0,47
coeauHeHus, A,, He 6onee, 1b
3aTyxaHHe HEPA3bEMHOIO 0,1
coeaunenus, A,, ue oonee, nb
[TapameTpbl ONTHYECKOTO Kabens Homep Bapuanra
a, Ich; Oos,
nb/m KM TIC/HM KM
0,22 2 3,5 00 |01 | 02 |03 |04 |05/ 06 | 07 | 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 | 43 | 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 | 8 |83 |84 |85 86| 87 | 8 | 89
0,35 4 3,5 90 | 91| 92 | 93 | 94 |95| 96 | 97 | 98 | 99

JInvHa yCWIIMTEIBHOTO Y4acTKa BOJIOKOHHO-ONTHYECKOW JInHuK nepenayu (BOJIIT)

ONPENEIISIETCS 110 ABYM KPUTEPUSM:
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1) MakCcUMaJlbHO IepPEKPHIBAEMOT0 3aTyXaHUS — MaKCUMaJIbHOW JITUHBI
YCUJIIMTEIBHOTO Y4aCTKa;

2) MakCUMallbHO JIOMyCTUMOW BEJIMYMUHBI TEPEKPHIBAEMON XPOMAaTUYECKON
JTUCIIEPCUH.

Jns onpeneneHus JUIMHBL yCWIIMTENBHOTO YYacTKa COCTABIISIETCS paCUE€THAS CXEMa,
PUCYHOK 7, TAe TpHUHATHI cieayiomue oOo3zHaueHus: OV, — JUHEHHBIM ONTHYECKUI
yeunurenb; OC-P — onrtuueckuid coenuHuTends paszbeMHblii; OC-H — onrtuueckuid
COEIMHUTENb HepazbeMHbIl; OB — onTuueckoe BOJOKHO, S - TOUKa nepegayr 1 R — Touka
npuema; |, — AIMHA yCHIMTETBHOTO yJacTKa.

ov,
oV,

OC-H OC-P,
[ : oC Pi : OC-H : : : : [
OB | OB OB OB OB OB
S Ly >R

PucyHok 7. PacuetHas cxema 1y1sl ONPEAEICHUS JUIMHBI YCUITUTEIBHOTO
vyacTKa BOCII-CP

Pacuyer 1o nepBomMy KpUTEpHUIO MPOU3BOIUTCS MO (HOpMyJie 411 MAKCUMAaJIbHOU
JUIMHBI 3JIeMeHTapHoro kabenpHoro yyactka (OKVY) BOJIII ¢ npuMeHeHneM ONTHYECKUX
YCUJIUTENIEN Pa3IMYHOTO THIA: MOLIHBIA YCUIINTENb WU Oycmep U TUHEHHBINA YCUITUTENb.
Hanomuum, uto nog OKY nonumaercst naccuBHbIN KaOeIbHBIN y4acTOK (MEXIY TOUKAMU
S u R), He coxmepxamuii ONTHYECKUX YCUIUTEIEH W perenepatopoB. Pexomenmarus
MCD-T onpenenser Touky S, kak Touky Ha OB cpa3y 3a ontuyeckum pazpremom OC-Py, a
Touky R, kak omnopHyro Touky Ha OB cpa3y nepex ontuueckuM pazbemMom OC-Ps.
[TapameTpsl ATHX yCHIUTENEH O JuHAKOBBI (Tabauma 13).

Tabauua 13 [TapamMeTpbl ONTUYECKUX YCUIIUTEIEH

HanmenoBanue napamerpo OY 3HavYeHue MapaMeTpoB

1 YpoBeHb BXOAHOM CyMMapHOW MOIIIHOCTH:

MHUHHUMAaJIbHBIA, 1bM —36,0

MaKCUMaJIbHbBIN, 1bM +1,0
2 YpoBeHb BBIXOJAHOW CyMMapHOU MOIIHOCTH. Ps:

MHUHHUMAaJIbHBINA, 1bM —10,0

MaKCHUMaJIbHBIN, 1bM +17,0
3. Koadpunment ycunenus:

MHHHUMAJIBHEIN, 1bM 10,0

MaKCHMaJIbHBIHN, 1bMm 33,0

4. HepaBHOMEpHOCTh KO3(UIIMEHTAa YyCUIIEHUS B
3aJIaHHOM JWaria3oHe pabouyux JJIMH BOJIH, HE OoJee,
nb 3,0
5. lym-¢axrop F,. B 3a1aHHOM JHana3oHe JUIMH BOJH
(Ipy  MHUHUMAJIBHOM YPOBHE CYMMApHOM BXOJIHOM
MOIIIHOCTH), He 6oee, 1b 6,0

6. Koaddumment orpakeHuss Ha BXOJIe U BBIXOJE, HE 300
ooiee, n1b ’
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Jlmuaa DKY MoxeT ObITh onpesienena mo ¢gopmysie

_ P,-10lgm—P,g. — Fy.— 4, ~10lgk —AD, - 24,

OKY —

(),

rae Lyxy — nmuHa DKV, kM; Ps — ypoBeHb aOCOTIOTHON MOITHOCTH OMTHYECKOTO CUTHAja
Ha BBIXOJIC YCWJIMTENS TMepenadyn B Touke S, Ab; m — KOJWYECTBO ONTHYCCKUX KaHAJIOB
npoektupyeMoil BOJIIL; Pasg — YCHJIEHHOE CIIOHTAHHOE YCWJIEHHE, NMPUBEAECHHOE KO
Bxony ycwiurensi, Ab; Fyc — norapupmudeckuid Kod(PPUIUEHT HIymMa ONTUYECKOIrO
ycunurens, n1b; A3 — MUHUMAJIbHO JOMYCTUMAs 3allUIIEHHOCTh ONTUYECKOTr0 CUTHAJIA OT
ONTUYECKHUX INyMOB (OTHOIICHHE cUTHaN/miyM), nb; K — konmuectBo DKY Ha yuacTke
perenepauun BOCII-CP, yuuThIBaromiee MpOLECC HAKOIUIEHUS IIyMOB, BHOCHMBIX
ONTUYECKUMHU ycuiuTensimMu; A3 — cucteMubli 3anmac BOJIII, nb, yuuTbeiBarommuii
JOTIOJTHUTENIbHBIE TIOTEPU O KaOelno, 3a CueT JUCHEPCUM U HEJIMHEHHBIX MPOIECCOB B
OB, notepu B OM/O/1 1 ontuyeckux GuiabTpax; 4p — 3aTyxaHUe pa3beMHOI0 COCIUHEHUS
— OC-P, nb; Ay — 3aryxanue HepasbemHoro coeaunenus — OC-H, nb; ..,
CTpPOUTENbHAS JUIMHA ONTUYECKOTO Kabens, kM; o — ko3 uuueHt 3aryxanus OK, nb/km.

II p u m e p. Paccuurate mmHy ycuinurenbHoro ywactka BOCII-CP c
ucrosib3oBanueM STM-16, TTOJIOKUB CleIyIONTNEe 3HAUYCHUS BEININH, B HEC BXOSIITNX:

Ps = 25 nbM — aOcCONIOTHBIA YpPOBEHb BBIXOJHOHW CYMMapHOW MOIIHOCTH
ONTHYECKOr0 CUTHAJIA C YYETOM 3araca o yCHUJICHHUIO;

m = 16 — gucno ontudyeckux kanainos; 10lg m = 10lgl6 = 12 ab, ciegoBarensHO,
YPOBEHb IIepeJaly 110 ONTHIECKOMY KAHATY Prep = Ps — 10lg m =25 — 12 = 13 nbwm.

Fyc =7 nb - norapudmuuecknii Ko3PPUIUEHT IITyMa ONTUYECKOTO YCUIIUTETIS;

Az =23 1b — MUHUMAJIBHO JONMYyCTUMAas 3al[UIIEHHOCTh ONTUYECKOTO0 CUTHAJIA OT
ONTHYECKUX IIyMOB, MPH KOTOPO#l Kod(duiment omubok ne 6ymzer Gomee 10™° mpn
pereHepanuu nupoBOro CUTHaNIA;

k = 3 — xommuectBo DKY mHa yuactke perenepanuu BOCII-CP, ¢ yuerom
SMIIMPUYECKON JUIMHBI YCUIIUTEIBHOTO yyacTka B ipeaenax 100 km

10lg k=101g 3 =4,77 nb;

A393=15 nb — cucremusnrit 3anmac BOJIII;

Ap=0,5 n1b — 3aryxanue pazbeMHoro coequaenus — OC-P;

Ay = 0,1 nb — 3aryxanue HepazbeMHoro coeauuenus — OC-H;

lemp = 2 KM — cTpoUTENIbHAS AIMHA ONTHYECKOTO Kabens, Hanpumep, Tuna OKJI-2;
a = 0,22 nb/kM — K03 HUITUEHT 3aTyXaHUsI.
YcuneHHoe COHTaHHOE U3TYyYEHHUE PAaCCUUTHIBACTCS 10 (popmyiie

Pre = 1OI9(E Af -1o3j ,

o+ Ay ! Icmp

A.

rae h = 6,626'10'34— nocrossHHas Ilnanka, (Bt-c); ¢ = 2,998-1017 — CKOpPOCTh CBETa B
Bakyyme, HM/C; A — jummHa BosHbI B C-auamaszone (1529...1560); Af = f, — monoca gactor
upoBOro CUrHaja, MepesaBaeMoro Mo ONTHYECKOMY KaHaily (Mpu pacuerax Oepercs
paBHOW CKOPOCTH mepenauu nudposoro motoka BeiOpanHOoro STM-N ¢ yderom kona
JUHEWMHOTO UM(POBOrO0  CUTHAJA WM  CHUHXPOHHOTO  TPAHCHOPTHOTO  MOYJIS
COOTBETCTBYIOILIETO YPOBHS).
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ITogcraBuB 3HAYeHWs BEIWYMH, B HEEe BXOMAmMUX: h = 6,626-10'34 Btc; ¢ =
2,998-10" mm/c: A = 1550,12 um; Af =2,5-10° T'n, momyanm

—34 17
Ppse = 10|g(m Af '10?’) =10Ig 6,626-10 2,998-107" 25.10°-.10° | T~ 605, nbm.
A. 1550,12

[ToncraBuB 3HaueHus Bcex BenuuuH (Ps =27 abm, 10lg m =101g16 = 12 ab; pask =
— 65 nbm; Fyc=7 nb; A; =23 nb; 10lg k=10 19 3 =4,77 nb; 49;= 15 nb; Ap = 0,5 nb;
Ay =0,1 1b; 1., = 2 kM; o = 0,22 1b/km), momyunm:

2512 —(—65)—7 —23—4,77 —-15—2-
Loey = = (=65) 3 ' = 05 _ 120,9 kM.
0,22+0,1/2
C yuyeToM 5-TH HPOIEHTHOIO 3amaca ONTHYECKOro Kadelss JJIMHA YCUIUTEbHOTO
y4acTKa OTHOCHUTENBHO pacyeTHOM JO0JKHA OBITh yMeHbIIeHa Ha BenuuuHy 120,9-0,05 = 6

kM. CnenoBaTenbHO, JJIMHA YCHIATENIBHOTO yJacTKa paBHa 115 km.

6. Pacuer nmoka3zaresieil HaAe;KHOCTH YYACTKA BHYTPU30HOBOM
NEePBUYHON CEeTH.

B nanHoM paszzgene HeoOxoaumo paccuntaTh HagexHocTh OLIK Ha yuacTke 3amanHON
MPOTSHXKEHHOCTH BHYTPU30HOBOM MEPBUYHON ceTu, oOpazoBanHo# ammapatypoit BOLICIT
u ydyactkamu OK. Pacuer npousBoautes ais cetu B cooTBercTBHe C 1.1 3aganus Ha KII u
JAHHBIX Ta0UIl 6 U 7, a TaKKe pe3yJIbTaTaMHi pacyeToB 3aaHus 4.

[Ton HageXHOCTHIO OOBEKTa (3JIEMEHTA WJIM CHUCTEMBblI) MOHMMAIOT €ro CBOMCTBO
COXpaHATh BO BPEMEHM M B YCTAaHOBJICHHBIX Mpeleiax 3HAYEHHsS BCEX NapaMeTpoOB,
XapaKTEPU3YIOIIMX KadecTBO Mepenaud. KOMIUIEKCHBIM MOKa3aTeneM HaJeKHOCTU
BOCCTAaHABIIMBAEMbIX OOBEKTOB, K KOTOPBIM OTHOCATCS YCTPOMCTBA 3JIEKTPOCBSI3H,
aBygercs kKoddduireHT roroBHoCcTH K, onpeaensronmii BEposITHOCTh TOr0, YTO OOBEKT
OKaxeTcsi paboTOCHOCOOHBIM B MPOU3BOJIbHBIAH MOMEHT BpeMeHu. C kod3pduureHTom
TOTOBHOCTH CBsizaH ko3(p¢uuuent npoctoa K,=1-K;, koTopslil onpenensieT BeposSTHOCTb
TOTO, 4TO OOBEKT OKAKETCA B HEPAOOTOCIIOCOOHOM COCTOSIHUE B MPOU3BOJIbHBI MOMEHT
BPEMEHHU.

be30Tka3HOCTh — CBOMCTBO OOBEKTAa HEMPEPHIBHO COXPAHATH PabOTOCIMOCOOHOCTH B
TE€YEHHE HEKOTOPOTo BpeMeHU (HapaOoTku). Ee XxapakTepusyroT nokasareasiMu:

- HapaOOTKOM HA OTKAa3, WJIM CPETHUM BPEMEHEM MEXy OTKazamu T, 4.

- CpEJHUM BpEMEHEM BOCCTaHOBJIEHUS T, U;

- MHTEHCHBHOCTBIO OTKa30B - CpPEJHUM KOJUYECTBOM OTKAa30B B E€IMHHULY BPEMEHU
(0ObruHO B TeueHHe ogHOoro yaca) At), 1/4;

Cunraercs, 4To B MEPUOJ HOPMAJIbHOM SKcIUTyatauuu (MOcie MPUPadOTKH U 10

(U3MYECKOro M3HOCA), HHTEHCUBHOCTH OTKA30B MOCTOsTHHA A(t)=Cconst= A.
B stom ciyuae T, =1/A, a BeposiTHOCTB Ge30TKa3HOI paboTsr; P(t) = e™
O4eBUIHBIE COOTHOILICHHUS: K, = L ; K, = L;

T +T, T +T,

Ecau cuuTaTh, 4TO OTKa3bl AJIEMEHTOB B CUCTEME HE3aBUCHUMBI, 4 OTKa3 OJHOIO

AJIEMEHTA MPUBOJUT K OTKA3y BCEM CUCTEMBI B LIEJIOM, TO TIPH N 3JIEMEHTAX B CUCTEME
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ﬂ’c = iﬂi ; Kz = ﬁKl ; K,, :iKni
i1 i1 i1

Cpennee BpeMsi BOCCTAHOBJIEHUS cUCTeMBI U3 N 371eMEHTOB:

AT,

Tec == lc
Tpe6yeMbIe IMOKa3aTC/I HAICKHOCTHU KaHalla IICpCaadn 3aBUCAT OT €ro MPOTAKCHHOCTH.

T, - Ly L .
TOL:%’ KHL:(]'_KFM)'L_!

M
rae Ty - HOPMATUB CPETHETO BPEMEHU MEXTY OTKa3aMu,
Kry - K09 dUIMEHT TOTOBHOCTH KaHajla MaKCUMAaJIbHOM MPOTSYKEHHOCTH.

JIns xaHama BHYTPU30HOBOM nepBUYHOM cetu JiuHoN L,=1400KkM. yCTaHOBJICHO:
- kanan TY cymectByromieit cetrt Ty, >111,4 9. Kry>0,99.
- OLIK nepcneKTUBHOM CETH: To>2050 9. Kpr=>0,998.

IIpu pacuere HaACKHOCTH MATrUCTPaIM PacueT BEACTCS pa3AeiabHO JJis JIMHEHHO-
kabenpHBIX coopyxenuit (JIKC) ammapaTypHOro KoMrmiekca.

[Ipu pacuere nokaszarene HagexHocTy JIKC yuntsiBaror:
- Ax; — UHTEHCHUBHOCTH OTKAa30B OJIHOTO KHJIOMETpa ONTHUYECKOTO Kabess B roj u3-3a
BHEIIHUX MpUYUH. Ero 3Ha4eHUs1 BRIYUCISIOT U3 TOro, 4To Ha 100KkM Kabelst mpuxoauTcs
B cpenHeM 0,15 moBpexaeHnii B TOL:

_015 _17 -10*7y
211 =" 005765~ gy

- Agx2 — WHTEHCHBHOCTb OTKa30B OJHON cTpouTenbHOM IiuuHbl OK mu3-3a BHYTpEHHHX
OPUYHUH. Ag, PACCUUTHIBAIOT, PYKOBOJCTBYSCh TeXHUYeCKMMHU ycnoBusiMu Ha OK,
COrJJaCHO KOTOpPbIM MHMHHMMAaJbHas HapaOOTKa Ha OTKAa3 OJHOM CTPOMTENIbHOW JIIMHBI
coctasisieT 215000 yacoB. [IpuOIM3UTENIBHO CUMTAIOT, YTO CpEIHEE 3HAUeHUE (HapaOoTKa
Ha oTKa3) B 15 pa3 Gosibllie MUHUMAJIbHOM, OTKY/A!

22 = Yo15000.15=31107 ¥,

- Awpn— MHTEHCUBHOCTB 0TKa30B ogHOro HPII 3a cueT BHEIIHUX MOBPEXKICHHN.
CornacHo omnbITa 3Kcrutyaraiuuu otkas Ny HPII u3-3a BHEIIHUX NOBPEXKICHUIN COCTABIISIET
B cpeaneM 0,6 HA OWH MMYHKT B TO/I.

Otcrona nomgyvaercs:
_ 0,006/ _pgq.ans
D =005 =6820" 1)

Cpenunee Bpemst BoccTaHOBICHUS T =104,
HNureHcuBHOCTH 0TKa30B JIKC

;l’ﬂkc = /’i“KlL+ﬁ’K2nCﬂ +;l’fpn-anpn

ITpu pacuere npuHATO Ley=4xM. lanee paccuutbiBaeTCs Tonge, Krker Kinxe

Pacuer nokaszarenen HaAEKHOCTH aNNnapaTrypHOro KOMIUIEKCA MPOU3BOAUTCS UCXOIS
u3 uyncia myiabtuuiekcopoB HPIT va maructpanu. OCHOBY MyJIbTHILIEKCOPA, B OCHOBHOM
ONPENEIISIOIMM €r0 HAIEKHOCTh, COCTABIAIOT ONTHYECKHUE INEPENATUNKU U NPUEMHUKH
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(ontuueckuit uHTEepdeiic). [lo ompITy HSKCIUTyaTalMu WX HAAEKHOCTb OIpenessieTcs
cpeaHuM BpeMeHeM HapaOoTku Ha otka3 45000 yacos. OTcrona

_ _ —4
A = ¥a5000 = 222107 3
Jlanee o U3BECTHBIM (popMyJiaM pacCUUThIBAIOTCA T,,, Kiy, 11 Kipy. Tlpu pacuete

MOJIAraroT, 4To BpeMs BocctaHoBiaeHuss HPII<2 54., a mynpTUnnexkcopa — 0,5 gaca.
3nas noka3arenu HajexxHocty JIKC anmapatypHOro KOMILIEKCa, PACCUYUTHIBAIOT
PEe3yJbTUPYIOIINE MOKA3aTENH:
}VMz}Van-l_)\'m T0M:1/ }\‘Mz Kerl_KHHKC_KHa.
3Hasl pe3yJabTUPYIOLIYI0 HHTEHCUBHOCTh OTKAa30B MAaruCTpayy, POU3BOAST PacUyeT
BEPOSITHOCTU 0€30TKA3HOM pabOoThI 3a MEPUOIbL: CYTKH, KBApTaJ, MOIYroiue, To/I.
Ha ocHOBe pacueToB HEOOXOUMO ClI€TIaTh BHIBOJIBI.

7. Pacuer mapamMeTpoB KadecTBa yyacTka npoexkrupyemoii B3IIC.

B  pganHoM  paszene  KadyecTBO  JIMHMM — AHAJU3HUPYETCsl HAa  IpUMEpe
(yHKIHOHUPOBaHUS OCHOBHOTO LU(poBoro kanana (OLK).

Hna 3amanHoro yuwactka B3IIC JUIMHHOI0O L KM HEoO0X0oJMMO paccuUuTaTh
JTOMyCTUMBIE 3HAUeHUs TapameTpoB kadectBa nepegaun u OLK (mapamerpsr A, b, u B) B
COOTBETCTBUE C Pekomenaanuun MCD-T G-821. Ilo momy4eHHBIM pe3yjibTaTam
paccyuTaTh JOIyCTUMOE YUCIIO CEKYHI U MUHYT C IOHWKEHHBIM Ka4eCTBOM, I10J1aras, 4To
BpEMsI KOHTPOJISL PaBHO OJJHOMY MECHILY.

B coorBercTBUM ¢ pekomenparusamu  G-821 mius OLIK BBomsTCS TpW Tpaganuu
napaMeTpa KauecTBa:

A — mpu OLEHKE B OJJHOMUHYTHBIX MHTEpBajax, He MeHee ueM B 90% uzmepeHuit
JIOJDKHO OBITH HE 00JI€€ YeThIPEX OLIUOOK;

b — npu oneHKe B OJHOCEKYHIHBIX UHTEPBaJax, He MeHee 4eM B 99,8% n3mepennii
JOJKHO OBITH He Oosiee 62 OmIMOOK.

B — npu oueHke B OJHOCEKYHIHBIX MHTEPBajax, HE MeHee 4eM B 92% wu3MmepeHuii
OIIHMOKH JIOJKHBI OTCYTCTBOBATb.

/N BHYTpU30HOBOM MEPBUYHOM CETH MEpeNayu MNPOTKEHHOCTbI0O 600KM HOPMBI
napametpa kadectBa OLIK umeroT cieayromme BeJIMYUHbI:

no nmapametpy A — K,=98,5%;

no mapametpy b — Kg=99,7%;

no mapametpy B — Kg=98,8%.

!
s pacdyera mnapamMeTpoB KauecTBa Ki s ydacTka JjauHoM L MokHO
MOJIb30BAThCS BHIPAKECHUEM:

Ki':lOO—(log—_Ki)-L

Ha mpakTuke B KauecTBE OCHOBHOTO KPHTEpHs OICHKHM KadyecTBa Iepeladd IIo
M(PpOBBIM KaHaJIaM U TpaKTaM dYarle Ucroyb3yercs koddduimeHt ommook Ky,

OdeBHIHO, TIPOLIEHT BPEMEHU B Tpagamusix A U b MOXXHO OTHECTH K OJAMHOYHBIM
omuroOKam, a B rpajganuu b — k makeram ommoOok. [lonaras paBHOMEpPHOCTh pacnpeaeneHus
HOPM, COOTBETCTBYIONIMX Tpajalnuyd B Mexay ydacTKaMd HOMHHAJIBHOW IIEMH MOKHO
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YCTaHOBUTH KHJIIOMETPUYECKHE HOPMbI HA OTHOCUTENIPHOE YHCIO OJHOCEKYHIHBIX
MHTEPBAJIOB, B KOTOPBIX OYAET coaepkaTrbes XoTsa Ob1 onHa omuoka. s B3IIC:

~1-0988 . ¢
K== =210 v

Jlns ydactka qiiuHoM L
, p— .
K =K, L
[locne pacuera K/ u K, TPOU3BOJIUTHCA pacyeT YHUCIAa MHUHYTHBIX U CEKYHIHBIX

MHTEPBAJIOB B MECSI, COOTBETCTBYIOLIUX BhIOpaHHOMY mapaMmeTpy. PacueTr mpousBoauTcs
o popmyiie:
C,=(1-K/)-N,,
rae

K/ - mapaMmeTp Ka4yecTBa;
N,- gucno MunyT wim cexyna B Mecsne. IIpu pacdeTe Iojarath, 4TO B OJHOM MECSILE
N =26-10°, N =432-10°.

Pacuer no mapamerpy A OTHOCAT K MUHYTHBIM MHTEpPBAJIAM, a IO IMapaMmeTpam b u
B - K CeKyHIHBIM.

MUH
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Bonpocsl ais1 cobecenoBaHus.

1. TlepeuncnuTe OCHOBHBIE 3ajlaud, peliaeMmble Tpu npoektupoBanuun BOJITI,
PACKpOWTE UX COAECPIKAHUE.
2. Kak onpenensitorcst ”HGOPMAIIMOHHBIE TOTOKUA B PETHOHANIBHBIX CETAX.
. Kax BbIOMparoTcst MapuipyThl IOTOKOB B CETSX.
. Kak onpenensiercsa cyMMmapHasi Harpy3Ka Ha OTAEIbHBIX Y4acTKaxX CETH.
. M3noxuTe anroput™ onpeeneHus nponyckHoi cnocoonoctu BOJIII.
. [IpyHIUTIBI TOCTPOEHUS CXEMbI OPTaHU3AIMU CBS3U, BHIOOP TOMOJIOTUU CETH.
. 3noxuTe ocHOBHBIE COOOpaxkeHus 1o BeIOOpY Tuna annaparypst BOJIIL.
. OnummTe NpUHLMI pacipeiesleHne KOMIIOHEHTHBIX TOTOKOB.

. 3nm0uTe OCHOBHBIE COOOpaKEHHMSI 110 BBIOOPY THIIA ONITUYECKOTO Kabersl.

10. Knaccudpukanuss ontudyeckux cekuui. CymHocTh pekoMmenpauuid MCO-T
G/957 u G.958.

11. CrpykrypHas cxema ontudeckoro JmHenHoro tpakta [IBOCII. Ha3nauenwne
AJIIEMEHTOB U TPEOOBAHUS K HUM.

12. VI3n0xuTE OCHOBHBIE COOOPaKEHUSI 1O BBIOOPY THUIIA ONTHYECKON CEKIUH.

13. Anroputm pacyera napamMeTpoB ONITHYECKUX CEKIIHA.

14. Ot yero 3aBUCHUT AJiMHA pereHepannoHHoro yyactka [IBOCII.

15. Anroput™m pacuera pacnpezenenus sHeprerudeckoro norenuana [IBOCII o
JUIMHE PEreHEPAMOHHOIO y4acTKA.

16. Anroputm pacuera JiauHbl yerintenbHoro yyactka BOCII-CP.

17. PacuetHas cxema JUisl OIpPEACNIECHHS] JUIMHBI YCHJIMTEIBHOIO YyYacTKa.
OcHOBHBIE 37€MEHThl U TpeOoBaHHs K HUM. OT Yero 3aBUCUT [JMHA YCHJIUTEIBHOTO
yuacTka (OKVY)?

18.  Anroputm  pacuera  AONMYCTUMOM  JUCIEPCHH  PETEHEPALMOHHOTO
(YCUJIUTENIbHOT0) y4YacTKa.

19. [IpuHIMnIBI nocTpoenus auarpamMmsl ypoBaein BOJIIL.

20. Kak onpenensarorcs nokazarenu Haaéxuocta B [IBOCIT?

O 00 O bW

Jlureparypa

1. B.B. Kpyxwmanes, B.H. 'opauenxo, A.J[. Mouenos. [{udpossie cucteMs! nepeay.
M.T'opsiuas nuaus — Tenexom, 2007 r.

2. E.b. Anekcees, B.H. I'opnuenko, B.B. Kpyxmanes. [IpoekTupoBanue u
TEXHUYECKas IKCIUTyaTarus UGPOBBIX TEICKOMMYHHUKAITMOHHBIX CUCTEM M CETEH.
M.T'opsiuas nuaus — Tenexom, 2008 T.

3. Meroanyeckre yka3zaHUs K BBITIOJHEHUIO KypCOBOTO IIPOESKTA 110 TUCIIUITIIHE
LICII. CK® MTYCH, Pocros-Ha-ony, 2009 r.

4. Meroauueckue yKka3aHHs K BBIIIOJHEHHUIO KypcoBOro mpoekra no aucuurinie LCII
nox pea. Muxanuna 1.C. CK® MTYCH, Pocrtos-na-/{ony, 2010 r.
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5. Kynesa H.H. Ontuueckue untepdeiicel Tpancnoptabix cereit SDH u OTN:
yueoOnoe nocobue/ H.H. Kynesa, E. JI. ®enoposa. CIIGI'YT. -2009 r.
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NPUJIIOKEHUE 1
YciaoBHbIe 0003HAYEHHS HA CXeMAX OPraHU3alMHU CBSI3U C HCMOJIb30BAHHEM
CHCTEM Iiepeaadyn CHHXPOHHOMH mudposoii nepapxun (SDH)

Haumenosanue O06o03HaueHUE COOPYKEHUI U YCTPOHCTB
HuTtepdeiice
1) 2 Mbwur/c El
2) 34 Mowut/c E3
3) 140 Mowur/c E4
4) STM-1 S1
5) STM-4 S4
6) STM-16 S16
7) STM-64 S64
OxonHeuHsIi myHKT TuHIH niepenaan (JIIT) ¢
anmapartypoir SDH
1) BOCTI 155 M6ut/c & %) 4@—>
(STM-1)
a) c okoH4yanneM Ha 1 Tpakr 140, MOuTt/c
bR
0) c okoHYaHueM Ha 63 TpakTa 2MouT/C N 7
e3
<1
B) c OKOHYaHWeM Ha 3 Tpakta 34 Mout/c <«25 7
<=
1
<2
') C KOMOMHUPOBaHHBIM OKOHYaHHEM Ha (L] -
42 tpaxTa 2 Mout/c u 1 Tpakt 34 M6ut/c | D
(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

O © © © ©

AL L REALLLL §

B) ¢ KOMOMHHPOBAHHBIM OKOHYaHUEM Ha 7]

2 tpakta STM-1 u 126 TpakToB 2 Mout/c | <

WA — )
~—i

6 TpakToB 34 MowuT/C 3
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HaumenoBanue

O06o3HaueHUE COOPYKEHUI U YCTPONCTB

') ¢ KOMOMHUPOBAHHBIM
OKOHYaHHMEM Ha 2 Tpakta 140 Mowut/c u
126 tpakToB 2 MOuT/C niu 6 TPaKToOB

L

A
N e
I
S4

34 Mowurt/c §
L]
§ 16
<«
3) BOCII 2,5 I'6ut/c <«
(STM-16) ¢ oxonuanueMm Ha 16 TpakTOB ﬂi
STM-1 umm 16 tpakToB 140 M6ut/c S
1 § 15
E
4) Oxoneunslif myHkT JITT | |
¢ anmmaparypoi CII CLIU :;_ ; 4@—»
(BOCII 155 Mowurt/c, - o
622 M6ur/c, 2,5 [6ur/c) T o B1aED
C pesepBUpoBaHKeM 1o cxeme 1 + 1w 1 : 7 7 4@_>

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

Sl
ol

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

ol
ol

° ©

vy

ol

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

I') ¢ BBOJIOM/BBIBOJIOM TPAKTOB 2 OUT/C,
34 M6uTt/c ¢ Kpocc-KOMMyTaLuei Ha
yposue VC-12

?
:
ol

Il) pereHeparop

6
o © © © o

Sl
Sl
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HaumenoBanue

O06o3HaueHUE COOPYKEHUI U YCTPONCTB

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

lt+
op]

0
9

+
op]

=S

YII A

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

;
:

B) C BBOJOM/BBIBOJIOM
2 tpaktoB STM-1 nnn
140 M6wut/c u 126 tpaktoB 2 Mout/c

.

«wlf
=
A

T') C BBOJIOM/BBEIBOJIOM
2 tpaktoB STM-1 mmn
140 M6wut/c u 6 TpakToB 34 MOut/c

Ny

:

g
3

<
PiM
=
ol

1) C BBOJIOM/BBIBOJIOM
TpakToB 2 Mowut/c, 34 Mout/c ¢ kpocc-
KoMMyTanuei Ha yposae VC-12

Ci?
b
S

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

?
offa
o

’K) C BBOJIOM/BBIBOZIOM

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

Ha ypoBHe VC-4

?
1
o

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) ¢ BBOJOM/BBIBOJIOM 16 TpakToB 140
Mobwut/c nnmu 16 TpaktoB STM-1 nnu ux
KOMOUWHAITHHA

Slb

© 06 © © ©
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HaumenoBanue

O06o3HaueHUE COOPYKEHUI U YCTPONCTB

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

"

G2

Slb
Sl1b

EASD
R I
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MNPUJIOKEHMUE 2
ITapamerpsbl onTHyeckux uHTepdeiicop STM-1 Tabmuma 1-112
HaumeHnoBanue
3HaucHUE
napaMerpa
Kon mpumenenus -1 S-1.1 S-1.2 L-1.1 L-1.2 L-1.3
1534-
Pabounii nuanason 1260 - 1360 1261 1430- | 1430- | 1280-1335 1480- | 1566/ | 1480-
IUIMH BOJIH, HM - 1576 | 1580 1580 | 1523- 1580
1360 1577
Ilapamempol nepedamuura 6 IMANOHHOU NMOYKe S
Tum ucTouyHnKa MLM | LED | MLM | SLM | SLM | MLM | SLM | SLM | MLM | SLM
Makc.
CpeIHEKBaIpaTHYCCKas
[IMPUHA CTICKTPa
usnydeHus 4, Hm 40 80 17,7 2,3 - 4 - - 3/25 -
Makc. mupuHa
CIIEKTpa Ha YPOBHE —
20 nb, um — — — — 1 — 1 1 - 1
Y poBEeHb U3ITydaeMOi
MOI[HOCTH
1 nep Ifgjf ~g ~g ~g 0 0 0
fIep M, - 15 - 15 - 15 -5 -5 -5
Ilapamempol onmuueckozo mpaxkma medxncoy mouxkamu S u R
Jnanazon
JOMYCTUMBIX
XA, e 0-7 012 | 0-12 1028  [10-28|  10-28
MaxkcumannHas

18 25 96 296 H/0 185 | w/o | w/o | 245/296 | w/o

JcTepcus, TIC/HM

Ilapamempuol npuemnuka 6 smanonnoii mouke R

MakcumanbHas
YyBCTBUTEIBHOCTh WJIN
Pnp MMH, HEM —23 —28 —28 —34 —34 —34

MunumanbpHas
reperpyska uin
Prp waxe, IBM -8 —& -8 -10 -10 -10

MaxkcuManbHBIN
SHEPreTHYECKH 3arac
ONTHUYECKOTO  TpakTa

w495, 1B 1 1 1 1 1 1
ITapameTpsl cuctem nepenayu SDH ypoBusi STM-1 Tabnuna 2-112
Tun 0o0opynoBaHus M MPOU3BOAUTEIND
1641 SM | AXD155 | TN-1X/S | FLX-150
Hapamerper SMS-150 | SMA-L 1 ) coel -2 Nortel Fujitsu
NEC Siemens .
Ericsson
YPpoBeHb MEPENATH, | 5 o | 4 0 | -15..0 | -15.0 | -15..0 | -15...0
nbMm
JliMHa BOJIHBI, HM 1310/1550
UyBCTBUTEILHOCT -34 | -34..-28|-38..-28| -3¢ | -34 |[-34..-28
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npueMHUKA  (Prp i)
pu Koy = 10, nbm
3aTyxaHue
pereHepanoHHOro 0...28 0...28 0...33 0...28 0...28 0...30
y4acTKa: Ayum, Avaxc, 1D
Hucnepcus O, | 350...25 | 350...25 | 90...250 | 100...50 | 250...35 | 250...25
TIC/HM 00 00 0 00 0 00
Tun ucrounuka MLM FP MLM FP Ep FP
W3ITYYCHUS SLM DFB SLM DFB MLM
Tum onTruuecKkoro .
fetexTopa APD (JIaBunHBIH poTOAMONT)

ITapameTrpbl onTHYeckux uHTEppeiicop STM-4

Tabmuma 3-I12

HaumenoBaunue
rapaMmeTpa

3HayeHune

Kon
MIPUMEHCHUS

|-4

S-4.1 S-4.2 L-4.1 L-4.2

L-
4.3

PaGouuii
AATNa30H JUIMH
BOJIH, HM

1261 -
1360

1293-
1334/
1274-
1356

1430-
1580 1580

1280- 1480
1335/ 1280 | 1480- |~
1296-1330 1580

Ilapamempul nepedamyuuka 6 IMANOHHOU MOYKe S

ML

Tum ncrounuka M

LE

D M

LM SLM MLM SLM | SLM | SLM

Makc.
CpeIHEeKBaIpat
AYecKas
HIHpUHA
CIIEKTpa
us3nyueHuss A4,
HM

14.3

35 4/2.5

- 2.0/1.7 - - -

Makc. mupuHa
CIEeKTpa Ha
ypoue — 20
b, HM

YpoBeHb
W3J1y4aeMou
MOIIHOCTH

P Hep Makc, abm -8
Pnep MMH, HBM —-15

-8
- 15

-8 +2 +2 +2
- 15 -3 -3 -3

Hapamempbt onmuieckozo m

akma mexcoy moukamu S u R

Jnanazon
JIOITYCTUMBIX
3aTyXxaHuH,

A MUH -A Makc JIB

0-7 0

-12

0-12 10-24 10-24 10-24

MakcumanbHas
JUCIIEpCHS,
c/HaM

13

14 46/74

H/O 92/109 H/0 HO H/O

Iapamem

bl NpUEMHUKA 6 IManoHHoill mouxke R

MakcumansHas
LIyB CTBHUTCIIBHO

CTb UM Prp wum, -23 —28

—28

—28 —28 —28
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nbm

MunumanbpHas
neperpyska uin
P p MaKc, nbm

MakcuMabHbBIH
SHEPTreTUYECKHU
)74 3amac
OIITHYECKOTO
TpakTa uiu 43;,
nb

Ilapametpsl cuctem nepegaun SDH ypoBus STM-4

Tabauua 4-112

Tun 060pyI0BaHKs ¥ IPOU3BOANUTEND
1651 SM | AXD155 | TN-1X/S | FLX-150
Hapamerper SMS-150 | SMA-1 | “p | el -2 Nortel Fujitsu
NEC Siemens .
Ericsson

¥posettp 345 | -15.42 | 1542 | <1542 | 342 | 0,42
nepegayu, 1bm

JlyiiHa BOJIHBI, HM 1310/1550

YyBCTBHUTEIBHOCTh
npueMHUKA (P i) -32.5 -36...-34 -28 -30...0 -34...32 -28
pu Koy = 10'10, nbm

3aTtyxaHue
PETCHEPAIOHHOTO 10..28 | 0..32 | 10..30 | 0..30 | 8..30 | 10...24
y4acTKa: Ay Awaxes
nb

Jucnepcus, O 130...40 | 300...30 | 100...50 | 250...35
nc/mu 1570 00 00 00 00 350

Tun ucroyHmka MLM FP MLM FP Ep FP
U3JIy4EHUs SLM DFB SLM DFB MLM

Tun onTuyeckoro N
feTexTopa APD (naBunHBIN (HOTOIMO.)

ITapameTpsl onTH4yeckux nurepdeiicop STM-16

Tabmuna 5-I12

[Tapamerp 3HaueHue napameTpa
Kon npumenenus 1-16 S-16.1 S-16.2 L-16.1 L-16.2 L-16.3
EEEEX:H | 1266 1250- | 1430- | 1280- | 1500- | 1500-
1360 1360 1580 1335 1580 1580
BOJIH, HM
Ilapamempol nepedamyuura 6 IMANOHHOU MOYKe S
Tun ucrounnka MLM SLM SLM SLM SLM SLM
Makc.
CpeHEeKBaIpaTH
eckas HIUPUHA
CIeKTpa
W3IIy4eHUs A2, 4 — - - - -
HM
Makc.  mmpuHa
CIIeKTpa Ha
ypoBae — 20 nb, B 1 <1 1 <1 <1
HM
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YpoBeHb
H3J1y4aeMoin
MOIIHOCTH
Pnep Maxc, HBM
P 1ep MHH, abm

— 15

— 15

- 15

+2
-3

+2
-3

+2

Hapamempbt onmu4eckozo m

axkma mexcoy moukamu S u R

Junanazon
JOTTYCTUMBIX
3aTyxaHu#, Ay~
AMaKC I[B
MaxkcumannHas
JUCTIEPCHS, TIC/HM

0-12

46/74

0-12

H/0

10-24

92/109

10-24

H/0

10-24

HOH/O

Ilapamempul npuemnuka 6 smanonnoii mouke R

MakcumanbHas
YyBCTBUTEIBHOCT
b WU Py yun, ABM

—18

—18

—18

—27

MaxkcuManbLHBIH
SHEPreTUYECKUN
3amac
OIITHYECKOTO
Tpakta wuin A3;,
nb

ITapametpsl cuctem nepegayun SDH ypoBust STM-16

Tab6muna 6-112

Tun o6opynoBanus u

n ITPOU3BOIUTEIID
apaMeTpH SMA-16 | 1664SM | TN-16X
Siemens Alcatel Nortel

YpoBeHs nepenauu, 1bm -3...12. -3...+2 0..+2
JIiiHa BOJTHBI, HM 1310/1550
YyBCTBUTENBHOCT MPUEMHUKA (Prp yur) TP Ko = | i i -28...-
10, 1Bu 29...-36 29,5...27 265
iaBTyxaHHe PEreHEePalMOHHOTO YYacTKa: Ay, Ayaxes 0..27.5 0. 27 20,5.7..41,
YpoBeHb neperpy3ku mpueMHHUKa (Prp yum) -6 -4 -10
Hucnepcus oy, 1c/HM 130...4000 | 300...3000 250'(')'350
Tum ucToOYHNKA HM3ITyYEHUs DFB DFB %LFI\Q’

Tun onTUYecKoro NIeTeKTopa APD (JlaBunsnslit hoToanon)

ITapameTpbl onTHYecKUX cThIKOB STM-16 (¢ onTHyeckumu ycuaureaamu) Tabmuma 7-112
Koj npumenenus V-16.2Y | V-16.2” | V-16.3" [ V-16.37 |U-16.2 [U-16,3
HanmeHnoBaHune napamMeTpoB 3HavYeHME MapaMeTpoB

pabouwii Tuana3oH JUIMH BOJH,| 1530- 1530- 1530- 1530- | 1530- | 1530-
HM; 1565 | 1565 | 1565 | 1565 | 1969 | 1565
YPOBEHb U3IIy4aeMOt

MOILHOCTH:

MaKCHUMaJIbHBIN, 1bM; 13 4 13 4 15 15
MHUHHUMAaJIbLHBIN, 1bM; 10 1 10 1 12 12
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HIMPUHA CIICKTPa HA YPOBHE - 1.0 0,5- 0,5 0,5 0.5 0,5
201b, He Gonee, HM;

nyana3o” 22-33 22-33 22-33 22-33 | 33-44 | 33-44
IIEPEKPHIBACMOTO

CyMMapHas MNOJIsIpHU3allMOHHAas 40 40 40 40 40 40
MOJIOBasl TUcTiepcus, He 00-

JIEB, TIC;

YPOBEHBb YYBCTBUTEIBHOCTH, -24 -34 24 -33 -34 -33
He OoJiee, nbwM;

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

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

“Tlpu NPUMEHEHUH TOJIBKO
oY

[Tpu MOOBIX COYCTAHUAX 3HAYCHHIA MTAPAMETPOB ONTHYCCKUX CTHIKOB IS PasIMHHEIX
KOJIOB [IPHMEHEHHs K03 (UIMEHT 0mKrGOK B TPAKTe HOIKEH ObITh He Gomee 1x10™

I[TapaMeTpbl ONTHYECKUX CTHIKOB STM-64 (¢ ONTHYECKUMHU YCHIUTEISIMU)

Tabmura 8-112

Koz nprmenenns S-64.1 | S-64.2 | S-643 |L-64.2a"? |L-64.26"°

HanmMeHoBaHMe mapaMeTpoB 3HaueHKE IIapaMeTPOB
pabouuii [uana3oH JUIMH BOJH, | 1290- 1530-
HM; 1330 1530-1565 1565 1530-1565 | 1530-1565
YPOBEHb H3Ty4aeMOil
MOIITHOCTH:
MaKCUMAaJIbHEIN. 1bM; 2 2 2 1 13
MHHHUMAaJIbHBIN, 1bM; -1 -1 -1 -2 10
IIMPUHA CTIeKTpa Ha ypoBHe -20 | 4 0 1.0 1.0 05 05
nb, He Ootee, HM; ' ' ' ' '
JAuana3oH NEPEKPLIBAEMOTO 5-11 5-11 5-11 10-22 16-22
3aryxanus, 1b;
XpOMaTUYCCKasA OUCIICPCUL. 70 800 130 1600 1600
He 0oJiee, IIC/HM;
CyMMapHas MOJIIpHU3aI[HOHHAs
MOJ0OBasi AUCIIepCcHs, He Golee, 10 10 10 10 10
Ic;
YPOBCHb YyBCTBHTEIBHOCTH, HE | 13 14 13 26 14
oonee, 1bMm;
YPOBEHB TIEPETPY3KH, 3 3 3 9 3

HE MeHee, 1bm;

JOMOJTHUTECIIBHBIC ITOTCPU OIITH-

YEeCKOTr0 TPaKTa. 1 2 1 2 2
He Oounee, ab;

YJ1nst yMEHbBIIEHHS JUCTIEPCHU B ONITHYECKOM TPAKTE UCTIOJB3YIOT ISl KOJIa
npumeHenus J[-64.2a macCuBHBIN KOMIIEHCATOP IUCHEPCUU WU TPUHYAUTEIBLHOE
UMITYJIbCHOE CMEIeHHE [IEHTPAIbHOW YacTOTHI, a UTst Koaa mpuMeHerus J[-64.26 -
GAMOMOYJALIUIO dazs

HpI/I MIPUMEHEHUH TOJIBKO OVY?

Hpn TOOBIX COYETAaHUSAX 3HAYCHUH IMapaMeTPOB ONTHYECKUX CTHIKOB JIJIS PasIMHbIX
KOJIOB PHMEHEHHs KO3 GHIMEHT OmMGOK B TPAKTe JOKEH ObITh He bonee 1x107™
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ITapameTpsbl onTHYECKUX CTHIKOB STM-64 (c onTHYECKMMH YCHIUTEJISIMH)

Tabmuna 912
Ko npuMeHeHust L-64.37 | L-64.3Y | V-64.2a" [V-64.26"| V-64.3
HaunmenoBanue napameTpos 3HavyeHue mapaMmeTpoB
pabounii quana3oH JUTMH BOJIH, 1530- 1530- 1530- 1530- 1530-
HM; 1565 1565 1565 1565 1565
YPOBEHb U3ITy4aeMOil
MOIITHOCTH:
MaKCUMaJIbHBIN, 1bM; 1 13 13 15 13
MHUHHMAJIBHBIN, 1bM; -2 10 10 12 10
IIMpUHA CIIEI0Opa Ha YPOBHE
-201b, He Ooiee, HM; 0.5 0,5 0.2 0.2 0.2
JIMara3oH MepeKphIBAEMOT0
3aryxanus, ab; 10-22 16-22 22-33 22-33 22-33
XpOMaTU4ecKas IUCIepCHs,
He 0oJiee, IIC/HM; 1600 260 2400 2400 400
CyMMapHasi oJIIpU3aHOHHAas
MOJIOBasl IUCIIEPCHUs, HE 10 10 10 10 10
ooiee, IIC;
YPOBEHb UYBCTBUTEIBHOCTH, HE -26 -13 -25 -23 -24
ooitee. 1bm;
YPOBEHb MEepPErpy3Ku
He MeHee, 1bM; -9 -3 -9 -7 -9
JIOTIOJTHUTENbHBIE TIOTEPH ONTH-
9YeCKOT'0 Tpacra,
He Oounee, nb; 2 1 2 2 1
) J7ist yMEHBIIEHUS UCTIEPCHH B ONITHYECKOM TPAKTE UCIONIB3YIOT JUIS KOJIa
npuMeHeHns 0-64.2a nacCUBHBIN KOMIIEHCATOP JUCIIEPCHH, a IS Kojia puMeHeHus 0-
4.26 - camoMonynsLuIo (a3bl
3 ITpu npumenenuu tospko OV
[Tpu npumeneHuu Tosibko OV
[Tpu mr00BIX cOUYeTaHMSIX 3HAYEHUH MapaMeTPOB ONTHUECKUX CTHIKOB IS
Pa3IMYHbIX KOJOB MPUMEHEHUSI KO3 (PUIIMEHT OIMOOK B TPAKTE J0JKEH ObITh HE
6oxee 1x10°

IMapaMeTpbl ONTHYECKOT0 CTHIKA B Touke i Tabauua 10 - 112
CkopocTb nepeauu mudpoBoro curHaia <622 | 2500 | 10000
HanmeHoBaHue mapaMeTpoB 3HauCHHE TAPAMETPOB
1. YpoBeHb BBIXOJHON MOIIHOCTH:

MaKCHMaJIbHBIN, 1bM +3.0 +3.0 +3.0
MHHUMAJIBHBINA, 1BM -5.0 -5.0 -5.0

2. lllupuna cnexktpa Ha ypoBHe -20 1b npu
PacCTOSIHUU MEX]Ty ONTHUYECKUMU KaHaJIaMH1

>2000 I'T, He 6omee, [T 14.0 20.0 40.0
100 I'T', me 6omee, I'T1y 14.0 20.0 40.0
50 I'T'w, "e Gonee, I'T1y 14.0 20.0 30.0
3. Koaddunment ramenus, He menee, /10 8.2 8.2 8.2
4. Koa¢ppunmeHT noasieHust 00KOBOW MOJIBI, HE 30.0 30.0 30.0
meHee, 1b

5. OTKJIOHEHHE LIEHTPAIbHON YaCTOThI ONITUYECKOTO
KaHaJIa IIpy pacCTOSIHUHU MEXKIY ONTHYECKUMU
KaHaJaMu:
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>2000 I'T'1, ze 6omee, I'T1x +20.0 +20.0 +20.0
100 I'T', He Gonee, I'T'1y +10.0 +10.0 +10.0
50 I'T'w, "e 6onee, I'T1g +10.0 +10.0 +5.0
6. 3aryxaHue oTpakeHue, He MeHee, 1b 24.0 24.0 24.0
ITapamMeTpbl ONTHYECKOT0 CThIKA B TouKe I1p; Tabmmua 11-T12
CkopocTs nepeaayu nudpoBoro kanaiaa, MOuT/c £622 | 2500 | 10000

HauMeHoBaHUE MapaMeTpoB 3HaueHKe IapaMeTPOB
1. YpoBens uyBctBuTenbHOCTH IIpU Koy =107, He .23 -15 12
ooitee, 1bm
2.Yposens neperpysku npu Ko,=10" He Menee, -8 0 0
nbm
3. KoadduitneHT oTparkeHus IPUEMHHUKA, HE 27 27 -27
oonee, 1b

IMapamerpsbl onTH4yeckux cThIKOB B ToUkax ['TIn(MP1-5) u Ix

'(5") Tabmuua 12- 12

Todka HOpMUPOBAHUS I['TIn(MP1-8) I1148")

HanmMeHoBaHME MapaMeTpoB 3HaYeHKE MapaMeTpoB ,
1.VpoBens cyMMapHO MOIIIHOCTH, HE Ooee, 1bm +27,0 +27.0
2.YpoBeHb MOIIIHOCTH Ha OJIMH ONTUYECKHM KaHal, +20.0 +20.0
He Oolee, n1bm
3. MakcuMyM paznuuusi ypoBHEH MOIIHOCTHU B 2.0 2.0
ONTHYECKUX KaHajax, He OoJiee, 1bm
4. OnTudeckas mepexoaHasi moMexa Mexay OnTude- -30.0
CKMMHU KaHajaMu, He Ooee, n1b
5.0THOIIEHUE ONTUYECKUX CUTHAJ/IIIYM B 20.0 20.0
ONITHYECKOM KaHajie, He MeHee, 1b

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

Tab6muna 13- I12

Touyka HOpMUPOBAHHUS I'TI,(MPI-R) ITP’(R")
HanmeHoBaHKe TapaMeTpOB 3HaueHWe MapaMeTPOB
1. YpoBeHb CyMMapHOW MOIIIHOCTH, 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 pasiudusi ypOBHEH MOITHOCTH 2,0 2,0
B ONITHYECKHUX KaHajaX, He O0ojee, 1bm
4. OnTrueckas IepexoHas ToMexa MeXIy -27.0
ONTHYECKUMH KaHajlaMH, He Oosee, 1b
5. OTHOIIEHUE ONITUYECKUX CUTHA/IIIYM B 18,0 18,0
OINTUYECKOM KaHajle, He MeHee, 1b
ITapaMeTpbl ONTHYECKHUX YCHJIUTEICH Ta6nuna 14- I12

Hanvenoanne mapameTpos 3Ha4yeHHE MapaMeTpoB

OVlin oIy OVlIIp

1. YpoBeHb BXOTHOM CyMMapHON MOITHOCTH.
BbM: MUHAMATLHBIA
MaKCUMAJTLHBIA

-17,5 -36.0 -36,0
+16,0 +10.0 +1,0
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2. YpoBeHb BEIXOJTHOM CYMMapHOM MOIITHOCTH. 1bM:
wnnpzl?wwmmnﬁ : PP . 8 +3,5 +3.5 -10,0

. +27.0 +27.0 +17,0
MaKCHUMAaJIbHBIN
3. Koapduuument ycunenus, nbm:
MHUHHMMAJIbHBIHA 14,0 15,0 10.
MaKCUMAaJIbHBIN 28.0 41.0 33,0
4.HepaBHOMEpPHOCTH KOA((HUITMEHTA YCHIICHUS B 2.0 2,0 3.0
3aJIaHHOM JIMAIla30He padOvMX JUIMH BOJIH, HE Ooliee,
5. KoahdunmenT nmryma B 3aJaHHOM JTHANa30He 7,0 7.0 6,0
pabouux MHBOIH (TP MUHUMATHHOM CyMMapHOM
YPOBHE BBIXOAHOM MOIIIHOCTH), HE Ooiiee, nb
6. KoaddummenT orpakeHus: Ha BXOJIE U BBIXOJIE, -30.0 730.0 -30.0
He Ooree, 1b

IMPUJIOKXEHUE 3

IIapameTpbl ONITHYECKOT0 BOJIOKHA Ta6muna 1-113

TTapaMeTphl BOOKHa JlnHa BOJIHBI Pexomenpanu MCO-T
W3TydeHHs, HM G.952 G.963 | G.954
<10
Kunomerpuueckoe 1310 (0,3...0,4) He nenomssyercs
3aryxanue, 1b/km 1550 <05 <05 <0,22
(0,15...0,25) | (0,19...0,25) | (0,15...0,19)
Xpomarndeckas 1310 3,5...5,3 He ucnonssyercs
JUCTICPCHS, HC/HM KM 1550 -20 3,3 | -20

ITapameTpsbl onTHYeCKUX KaldeseH
Ipoussoaurenn: 3A0 «Camapckas ontuueckas kadenbHas kommnanus — COKK» Tabnuna 2-I13

IMapamerpbl kalenst
K
Tum kades JUIMHA BOJHBI A, odbuumert Hucnepens o,
3aTyXaHuA Q,
MKM TIC/HM-KM
nb/kMm
OKJI-01 (02), OKJIK-01 (02), 1,31 0,36 3,5
OKJICT-01 (02),
OKT'T-MT, OKJIXK 1,55 0,22 18

IpousBoauten: 3A0 «CeBkabens—OnTHKA

Taomnuua 3-I13

IMapametpsl ognoMonoBoro OB
Tun kabeas foma Koopuupent Hucnepcus o,
BOJIHHI A, 3aTyXaHus a, M
MKM nb/km TCTHMKM

AI10, 1AO, CIIO, ABO, CAO, 131 0.36 35
JAIUI, JAJT, CIUL, CAJL, TOC, ’ ’ '
AIIC, CITY, CIIC, CAC, AI1Y, 1,55 0,22 18
AAY, A, AUM, AL, JTIK,
HAI12, 1A2, IHO, AITH, AI1T, JI1P IHapamerpsl MHOrOMon0oBOoro OB
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Jnnna Koadduunent IInpoxoronock
BOJIHBI A, 3aTyxaHus o,
ocThb, MI'1I/KkM
MKM nb/xm
1,31 0,7 500
ITapameTpbl MHTEpP(eiicOB ONTHYECKUX CEKIM A Tabmuma 4-113
Jm T
Ha u oo MexcranmonHast
Ypos s
Bo 1 HU 28
HEL STM £ E Kopotkas JlnmnHHAas Oriett CBepx
HM 0] Ea g (S) (L) JJIMHHAA IJINHHaA
B A = V) (V)
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 — -




4

S64

42

— ]
[

(1S)rd

#9S

e AIERG

+4 |([J£:~|
i

o-f @B FreEHE
E4[Sl)¢

t 1
E3()] E4

i

1

[IpumMep cxeMbl OpraHU3aliN CBSI3H.




