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[IpakTuyeckoe 3ansiTue Nel
«[IPOCTPAHCTBEHHASI U BPEMEHHASI KOMMYTAIUS
HUPPOBBIX KAHAJIOB»

1 Henab 3ansTus

W3yyeHne NMpUHIMIIOB NOCTPOSHHSI U pabOThI MPOCTPAHCTBEHHBIX U
BPEMEHHBIX KOMMYTAaTOPOB IHU(POBBIX KaHAJIOB, HCIOIb3YEMBIX B HU(PPO-
BBIX CUCTEMaX KOMMYTAaLlUH.

2 JlntepaTypa

Tlompamreita b.C. Cuctemsl kommyTanuy / Y4eOHUK U1 BY30B, 2-€ W31, —
CII6.: BXB - Cankr-Iletepoypr, 2004. — C. 100-103.

3 KoHTpoJibHbIe BOPOCHI

1. Kaxkue BpeMeHHBIC KaHAIBI MOKHO KOMMYTHPOBAaTh B IMPOCTPAHCTBEH-

HOM KOMMYyTarope?

2. OCHOBHOW HEJOCTaTOK MMEET MIPOCTPAHCTBEHHAs KOMMYyTaLHs HPPO-

BBIX KaHAJIOB?

3. Kakue noruyeckue 3J1eMEHTHl MOTYT HCIIOJIB30BATLCA Ul PeATU3aLIH

NPOCTPAHCTBEHHBIX KOMMYTATOPOB IHU(POBBIX CUTHAJIOB?

4. CKONBKO MYJNbTHUIUIEKCOPOB HYXHO JUISI MOCTPOCHMS MPOCTPAHCTBEH-

HOTro KoMMyTaropa Ha 14 Bxonsamux u 18 ucxomsumx MKM-nunuii?

5. CKOJIBKO BXOJIOB JIOJDKHBI UMETh MYJIBTHUIUIEKCOPBHI POCTPAHCTBEHHO-

ro KoMMyTaropa Ha 8 Bxomsamux u 12 ncxoaammx MKM-nunuit?

6. CKoJIbKO siueeK MaMsITH UMEIOT aJpecHbIe 3alIOMHHAIOIINE YCTPOicTBa

(3Y) MynbTHUIIIEKCOPOB MPOCTPAHCTBEHHOTO KOMMYyTaTopa Ha 16 BXoxs-

mux 1 8 ucxoassmux MKM-nuanii?

7. KakoBa pa3psaHOocTh aapecHOro 3Y MYJIBTHILIEKCOPOB IPOCTPaH-

CTBEHHOTO KoMMyTaTopa Ha 16 Bxomsmmx u 32 ucxonsmux UKM-nuamm?

8. Kakoif MynpTuIeKkcop OyAeT HCHONb30BaThCS B IPOCTPAHCTBEHHOM

KoMMyTaTope mpu kommyTarmu 14 Bxomsmedt MKM-nmuaun ¢ 5 ucxonsmeit

TUHUEH?

9. Kakoii BXox MyJbTHIUIEKCOpa OyIeT HCIONB30BAaThCS B IPOCTpaH-

CTBEHHOM KOMMYTaTOpe IpU KOMMYyTalMu 5 Bxoasmed c 16 mcxonsmeit

UKM-nunueit?

10. Kakas uH(popmaiys 3anuckiBaeTcs B siueiikax agpecHoro 3Y MyJbTH-
IJIEKCOPOB MPOCTPAHCTBEHHOI0 KOMMYyTaTopa’?



11. KakoB OCHOBHOIl HEZOCTATOK MMEET BpeMeHHass KoMMyTauus 1udpo-
BBIX KaHAJIOB?

12. Ha xakux sJieMEHTax CTPOSTCS BPEMEHHbIE KOMMYTATOPbI?

13. Bo3moxHa JIu BpeMeHHass KOMMYTallUsl KaHaJIbHOTO MHTepBaia 29 c
KaHaJIBHBIM HHTEpBajioM 177

14. KakoBa Oyner BpeMeHHas 3aJep)KKa NPU KOMMYTAlUH KaHAJIBHOTO
nHTepBana 14 KU ¢ kaHanbHBIM HHTEpBAIOM 67

15. KakoBa Oyzner BpeMeHHas 3aJepiKka HPH KOMMYTAIlMHM KaHaJbHOTO
uHTepBana 11 ¢ kaHanbHBIM HHTEpBaiIOM 317

16. U3 dero cocToUT BpeMEHHOW KOMMYTAaTOp?

17. KakoBa pa3psitHOCTb pa3rOBOPHON IaMSTH BPEMEHHOT'O KOMMYyTaTopa?
18. KaxoBa pa3psgHOCTb aJpecHOl MaMATH BPEMEHHOTO KOMMyTaTopa Ha
onny nudposyro auauro MKM-30?

19. Kakas unpopMaiys 3alHChIBaeTCs B SYCHKH aJpecHOW MaMsTH Bpe-
MEHHOTO KOMMyTaTopa?

20. CKoJbKO SlUeeK COAEPIKUT apecHast MaMsTh BpEMEHHOT0 KOMMYTaTopa
Ha ozHy 1 poByto JmauI0 MKM-307

4 3anauus

3apanme 1.

Bo BpemenHOM KoMMyTaTOpe Ha oany suauio MKM-30/32 peanuzo-
BaTh KOMMYTAIIMIO BXOJSINEr0 pa3roBOPHOro KaHajibHOro nHTepBaia (K1)
¢ ucxomammM KW B cOOTBETCTBUU C JaHHBIMH TaOi. 1 (HOMEp BapuaHTa
COOTBETCTBYET HOMEPY CTYJCHTA B CIIUCKE TPYIIIIHI).

Ta6ﬂnua 1 BapI/IaHTLI WCXOJHBIX JaHHBIX JIJIA 3aJaHUA 1

Negapu- |112|3|4|5(6(7(8(9(10(11|12|13|14|15|16|17]18]19|20|21|22(23(24(25
aHTa

Bxogsa- |15| 7| 4 (21]19|30(11|25| 1 [31]|29| 5 |18]27(10|26| 9 (14]|29| 7 | 2 |28| 6 |24|12
wmn KA

Mcxopsa- | 4 (18]31| 1 (28] 7 [19]13|31( 3| 2 |16{24|19(| 5 [12|15( 8 |23|18(30]|11|29(14| 6
wmn KA

KonoBbii
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eueBoro [ N|w|a| =L S (w|[L[(Qlo| T w|C[H|o]|—|YN|W ol =] ol
et 1 R AR IR M R B R B RS R R e R R R B B R




Tpebyercs:
1. N300pa3ute cxeMy BPEMEHHOTO0 KOMMYTAaTopa C yKa3aHHeM HO-

MepoB sueek pasroBopHoro (P3VY) u ampecnoro (A3Y) 3amoMuHarommx
YCTPOMCTB U COAEPKUMOTO ITHX STYEEK B JIBOMYHOM KOJIE.

2. Omucatp mponecc paboThl CXEMBbI NPH YCTaHOBJICHUH COCIHMHE-
HUsL. YKa3aTh 0COOEHHOCTh peaH3alliy ABYXCTOPOHHEW CBSI3H.

3. OnpenenuTb BpeMEHHYIO 33JepKKy MH(POPMAaIK NPU KOMMYyTa-
nun ykazanHeix KU Ha nepenady U Ha pueM.

3ananme 2.

B mpocTpaHCTBEHHOM KOMMYTaTope, uMmerorieM 16 Bxomsmux u 16
ucxomsamux mudposeix muanii MKM-30/32, peann3oBaTh KOMMYTAIIHIO
JIByXCTOPOHHETO pPa3rOBOPHOro coenuHeHus. Homepa Bxopsiend u ucxo-
nsameit UKM-nuauit 1 HoMep BXOJsIIero kaHaibHoro uHTepBana (KH)
IpUBEJCHBI B Ta0J. 2 (HOMep BapHaHTa COOTBETCTBYET HOMEPY CTYACHTA B
CIIMCKE TPYIIIHI).

Ta6imna 2 BapraHThl HCXOAHBIX JAHHBIX IS 3aJaHUsI 2

Nesapu-(1(2(3|4|5|6|7|8]|9]|10{11|12|13|14(15(16(17|18|19|20|21]|22|23
aHTa

24

25

Bxopgs- |3 (11(15/0|4|11|4|5|6|10| 9 |12|13(14(2 (7 (11/3|8|10|1]|9|4

was
NKM-
NNHWS

12

Bxopga- |15( 7|4 121{19|30|11|25( 0 |31]|29( 5 (18]|27|10(26]| 9 |14]29(7 |3 |1 |12
wmn KA

24

Mcxo- 1218 (9 (14({6(5(12(2|13|8|7|1]|0]12|{6|4|9|7 (13[4 |6 [15(11

nawas
NKM-
NMHUSA

Peann- |(M[{Aa|M|a(M{agmMm|a(MmigmMmia(migimMm{a(Mm|gimMm{a(mMm|g|m
3auun
MK

IIpumeuanne: M — myapTHUnIekcop, M - 1eMyIbTUILIEKCOD
Hywmepamms UKM-nuanit u KU B HuX HaunHaercs ¢ Hyos!

Tpebyeres:
1. U300pa3uTh cxeMy MPOCTPAHCTBEHHOIO KOMMYTATOpa ¢ yKa3aHH-
eM HCIIOJIB3yEMbIX npu KOMMYTallU{ MYJIbTUILIEKCO-

POB/AEMYJIbTUIIIICKCOPOB, HOMEpPA SIUEEK YNPABJISIOUICH MaMsITH U UX CO-
JEPKIMOTO MPH KOMMYTAIIHH Pa3rOBOPHOTO COSIIHEHUS.




2. Onpenenuts TpeOyeMoe YHCIO U XapaKTEPUCTHKH MYJIBTHUILICK-
COPOB//IEMYJIbTHIUIEKCOPOB, XapaKTEPHUCTUKH YIIPABIISIOIIEH MaMsITH MYJIb-
THUILIEKCOPOB/ IEMYJIbTHILIEKCOPOB.

3. Yka3aTh 0COOGHHOCTH pealiu3allii JBYXCTOPOHHEH CBSI3U B IPO-
CTPAaHCTBEHHOM KOMMYTATOpE.

5 Conep:kanue oTyera

o 3amanmo 1:

1. CxeMa BpEMEHHOT0 KOMMYTAaTOpa C YKa3aHHEM BCEX IapaMeTpOB
(HOMEPOB U COAEPKUMOTO TUEEK ITaMSTH).

2. Onwucanue npouecca padoThl CXeMBbI IIPH YCTAaHOBJICHUU COENHE-
HUS ¢ yKa3aHUEM IapaMeTpoB pabOTHI CXEMBI AT peau3aliiii KOMMYTalluu
00paTHOTO HAIPABJICHHUS.

3. Pacyer BpeMeHHOI1 3a7iep>KKu HH(GOPMAIMK TP KOMMYTAIlUU Ha
repesiavy 1 Ha IIpHeM.

Io 3aganuio 2:

1. Cxema IpOCTPaHCTBEHHOTO KOMMYTaTOpa ¢ YKa3aHHEM BCEX Ma-
pameTpoB (HOMEpPOB HCIONB3YEMBIX MYIBTHILICKCOPOB/ AEMYIIbTHILICKCO-
POB, HOMEPOB UX BXOJIOB/BBIXO/IOB, HOMEPOB M COJAEPKHUMOIO SYCCK Mamsi-
TH).

2. PacueT ymcna ¥ XapaKTEPUCTUK MYJIBTUILICKCOPOB/ JIEMYJIbTH-
IUIEKCOPOB, XapaKTEPUCTUK YIPABIISIONICH MaMATH Ka)XIO0TO MYJIBTUILICK-
copa/eMyIbTHILIEKCopa.

3. Omnucanue peaim3anud JBYXCTOPOHHEH CBSI3U B MPOCTPAHCTBCH-
HOM KOMMYTaTOpE.

6 MeToguueckune yKazaHHs

6.1 IIpocTpaHcTBeHHAS KOMMYTALMS KAHAJIOB

CxeMaTH4ecKH MPOCTEUIIYI0 KOMMYTAlMOHHYIO CTPYKTYPY, Peaiu-
3YIOILYO TPOCTPAHCTBEHHYIO0 KOMMYTAIMIO KAHAIIOB, MOXKHO MPECTABUTh
B BHJE NPSMOYTOJBHON PELIETKH, COCTABICHHON M3 TOYEK KOMMYTAI[HH,
pa3HEeCeHHBIX MeX 1y co00ii B pocTpaHcTBe (puc.l).



Touka
KOMMyTaLmu |

M eepxomoe

Puc. 1 - IlomHOZOCTYTHAST KOMMYTAIIMOHHAs cXeMa (KOMMYTaTop)

Ecnu k BXomaM M BBIXOZAAM MOJICO€AUHEHB! JIBYXIIPOBOJHBIE IIETIH,
TO Ha KaXJ0€ COeIUHEHHE TpeOyeTcsl TOJILKO OJHA TOYKAa KOMMYTAIlHH
(BTOpBIM TIPOBOJIOM SIBJISIETCS OOIIasi TOYKA — MOJOXKUTEIBHBIN IIOJIIOC
JJIEKTPONUTAIONIEH YCTaHOBKHM y371a KOMMyTanni). KoMMyTanmoHHbIE CH-
CTEMBI ISl YETHIPEXMPOBOAHBIX Henel (ungppoBas KOMMYTaIHs KaHAJIOB)
TpeOYIOT yCTaHOBIICHHUS Pa3/eNbHBIX COCAMHEHNI — JUIs IPSIMOM U 00paT-
HOM BETBM LIETIM NIEPEJAUH.

[TpoctpancTBeHHAs KOMMYyTanusi IU(POBBIX KaHAIOB (KaHAIBHBIX
unrepBanoB - KW) tpakror UKM 3akmtouyaercs B ToM, 4To UH(OpMaIus
nepeHocutcs u3 oaHoro tpakrta MKM B npyroit 6e3 u3MeHEeHUs] BpEeMEHHO-
ro nonoxerns K. 3To npommirocTpupoBaHO IpUMEpOM, MOKa3aHHOM Ha
puc. 2, rae nuapopmarust KU 5 nepenocutcest u3 Tpakra 1 Bo BTOpoii TpaxT B
TO %€ BpEMEHHOE NojokeHue. Ha 3ToM ke pucyHKke IOKa3aHO BTOPOE Mpo-
CTPAaHCTBEHHOE COeAMHEHHEe 2-T0 TpakTa ¢ nepBeiM ans KU 21.

MpocTpaHcT | 1-1 BbIXOAHOW LMMPOBOW TPaKT
\.. BEHHbIN

[O11] I (R [21] 3]
Fy 2-1 BbIXOQHOW LUMpOBON TpakT

CoTa] 51 Tei] [31]] . . | [OTL] [21] [31]
e ~ ’

Puc. 2 — PabGora nmpocTpaHCTBEHHOTO KOMMYTAaTOpa U(POBIX KAHAIIOB

6.2 Peanm3anus NpocTPaHCTBEHHON KOMMYTAIIHH



ITpoctpanctBennsiii kommyTatop (IIK) mpennasznauen mns cuapas-
HOW KOMMYTallM¥ KaHAJIOB ONpEeNICHHBIX BXoasmen u ucxonsamenr MKM-
JTUHUNA B ogHOM U ToM ke KU, mosToMy oH He TpeOyeT BKIIOYECHHUS B TPAKT
3aroMUHaroNIUX ycTpoicTs (3Y).

PaccmoTpuMm mpocTpaHCTBEHHBIH KomMMmyTaTop Ha N-BXomoB u M-
BBIXOZIOB. Bo BXoxmpl BKmMOYEeHB! cooTBeTCTBEHHO N IH(POBBIX JIHMHHUNA
HKM, B BoIxoas! - M 1miudpoeix muaul, kaxnas UKM-muaus umeet N-Bpe-
MeHHbIX KaHasioB (KW). Takoit kommyTaTtop nmeer NxM mpocTpaHCTBEH-
HBIX TOYCK KOMMYTAIMU, KOTOPBIE MOTYT OBITh pEaJM30BaHBI HA MYJIBTH-
IUIEKCOPAX WM JEMYJIbTHUILIEKCOpaXx.

Mynemunaexcop (MUX) — 310 nudpoBoe KOMOHHAITMOHHOE YCTPOUA-
CTBO 0€3 AIIEMEHTOB TaMATH, Y KOTOPOTO MMEETCs] HECKOIBKO BXOJOB, MH-
(dopMars W3 KOTOPBIX IEepefacTcs Ha OAWH BBIXOJ B COOTBETCTBHH C
yropasisoneit (axpecHoit) napopmanueit. Ha puc 3 mokazamr MUX nHa §
Bx0J10B (X0+X7), or umeet 3 agpecHbIX Bxoaa (A0+A2).
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Puc. 3 - MynpTumuiekcop Ha 8 BXOJIOB: JIOTHYECKas cxeMa 1 0003HauYCHHE

Jemynomunnexcop (DMX) — B oTiMure 0T MyJIbTUILIEKCOPA HA000-
POT MMEET OJIMH BXOJ U HECKOJBKO BBIXO/I0B, HH(OpMALIKS HA OJMH U3 HUX



nepeiaeTcsi ¢ BX0Ja B COOTBETCTBUM C yIpaBJstoulel (aapecHoil) nHpop-
manuen (puc. 4).

WHD. BXOA
- — bl
(1A L«
% AO 2 0
S — 3 i}
F\L—V bl

Puc. 4 — JlemynpTuiexkcop Ha 4 BbIxoza

Ha puc. 5 mpencrasnena ctpykrypHas cxema I1K 8x16, peanuzoBan-
Hasl Ha MyJIbTUIIEKCOpaX.

0
VKMot
7

MUX O MUX 1 MUX 15

NKM,cx0 NKM,x15

0 0
Crem e . |lamo [ . |An1 | . |Anis
31 31 31
i Afnpec yteHus T f

Puc. 5 - Cxema npocTpaHCTBEHHOTO KOMMYyTaTopa 8x16 Ha MyJIbTHILIEKCO-
pax

Taxoii [IK ynpasnsiercsa no Bxoay. Cxema umeer 16 MyJIbTHUILIEKCO-
POB, Y KOTOPBIX COOTBETCTBYIOIIME BXOJbI 3amapaieieHbl. C KakabM
MYJIbTUILIEKCOPOM CBsi3aHa cBOsl ajpecHast namsath (All), uadopmanuio B
sI9eHKM KOTOPOH 3ammchiBaeT ycTpoicTBo ynpasieHus (YVY). Comepxumoe
ssueek All yka3piBaeT Ha TO, Kakod U3 8-MH BXOJOB MYJIBTUILUIEKCOpA JOJI-
JKeH OBITh MPOKITIOYCH Ha BEIXOJ B MOoMeHT BpemeHu (K1), Homep koToporo
coBmnaaaet ¢ HomepoM sueiiku Al PaspsaHocTs kaxnoi siueiiku All paBHa
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3 (ompenensercs no dopmyne log, N, roe N — uucno Bxogsmux mugpo-
BbIX JuHuH MKM). B ogHy n3 atnx 32-x s4eek aJpecHOi mamsTh, cooT-
BeTCTByIOLIeH TpedyemoMy KananbHoMy mHTepBaiy (KU), YV npensapu-
TeNbHO 3ammchkiBaeT aapec Bxona (MKMBX.), KOTOpEIA OKEH OBITH MMOA-
KIIIOYeH K 3aaHHOMY BBIXOXIY (HOMEp BBIXOAA OIpEAEIsIeTCS HOMEpPOM
MYJIBTUILIEKCOPA).

Korna na I1IK noctynaer nagopmamus B KU ¢ Homepom N, u3 srueit-
KM aJpecHOH MaMATh ¢ HoMepoM N CUUTBIBAETCS aJpec, KOTOPHIM onpene-
JISI€T, C KAaKOro BXOJa JaHHOTO MYJbTHUILIEKcOpa MH(GOPMAIM TOJDKHA
OBITH MPOKJIFOUEHA HA €r0 BBIXO/I.

A -
»
Wcxopsauwme

DMX1 - uudposble
NMHUM

A -

Bxopsiwme i

undposble
nNNHAK

RS DMXwu

Ynpaenstowue
Bxoabl (13 All)

Puc. 6 - Cxema npocTpaHCTBEHHOT'O KOMMYTAaTOpa Ha IEMYJIbTUILIEKCOpaX

ITpocTpaHCTBEHHBIH KOMMYTAaTOP MOXKET YIPABIATHCS U IO BBIXOAY.
B aToM ciydae s peanmzanmu Todek kommyrtannu B 1K ncnonssyrorces
neMynbTUILIekcopsl (DMX), 9HCITO KOTOPBIX paBHO YHCITY BXOISMIINX IH(]-
POBBIX JHHHAH M Y HUX OJHOMMCHHEIC BBIXONBI 3amapajuleiceHbl (puc. 6).
VYnpasmsromas “HPOpPMAaNs, TOCTYIAIOMIAs U3 aIpEeCHON MaMsATH, OIpec-
JISeT, Ha KaKOW BBIXOJ JEMYJbTHUILICKCOpa MOJDKHA OBITH TPOKIIIOYCHA WH-
(hopmanus ¢ ero BXoaa B MOMEHT BPEeMEHH, COOTBETCTBYIomui Homepy KU
BXOAIIICH ITUPPOBOM JIMHUK M COBIANAIOIINI ¢ HOMEpOM stueiiku All. Pas-
psamgHOCTE stueek All meMynmbTHIDIEKCOPOB ompernenserca 1o ¢GopmyIe
log, M, rne M — umcno ucxomsimmx nUdpPOBBIX IMHUH. B ciiydae ucmnosns-
3oBanus udpoBex arHU MKM-30/32 gncino staeex All pasro 32 mo ymc-
ny KU B tpakre.

B mpocTpaHCTBEHHOM KOMMYTaTOpE UMEETCS BO3MOXKHOCTh KOMMY-
THPOBATh TOJBKO OJMHOMMEHHBIE (cHH(ba3HbIe) KaHambl. [lo 3ToM mpuunHe
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KOMMYTAI[HOHHBIE TOJIs, MOCTPOEHHBIe TONbKOo Ha 6asze IIK, He momydmmm
Ha MPaKTUKE ITHPOKOTO IPUMEHEHUS.

6.3 BpemenHasi KOMMYTalUsA

HKMsx1

bnok wim Momyinb, OCyHIECTBISIOMNN (DYHKIUIO BPEMEHHOH KOM-
MyTaluu nudpoBoro curaana (mpeodpazoBaHie ero BpeMEeHHOI KoopanHa-
THI), Ha3bIBaeTCs gpemernvim kommymamopom (BK). Ilycrs Ha Bxomg BK
BKIItOUeHA BXozsamuil mudposas mmaus MKMBx1, a ¢ Berxoma BK yxoxut
ucxomsamas MKMwucx2 (puc. 7). 3a KaXIbIM BpEMCHHBIM HHTEPBAJIOM 3a-
KpeIUIeH CTPOTO ONpeeNCHHBIH KaHaJbHBIN HMHTEpBal HU(PPOBOU JIHMHUU
KM (mampumep, peueBoii curHan aboHenta). [Iycte aboHeHT A 3akper-
JICH 3a KaHaJbHBIM MHTEepBaioM i Bxozsiieit MKM-nuunu, a abonenrt B 3a
KaHAIBHBIM HHTEpBAOM j ucxomsmniein UKM-nuuunu. M3MeHeHne mopsaka
CIIEZIOBaHUS OJHOTO KaHAJbHOTrO MHTepBaja ucxozsameidt MKM-muHuu mo
CPaBHEHUIO C BXOAAIIEH O3HAa4yaeT repejaady pedeBoil HHOPMAIMH OT OJ1-
HOro abOHEHTa K Jpyromy. B aToM W 3akirouaercss NPUHLIUI BPEMEHHOMH
KOMMYyTaliy (MHOTJa TOBOPSIT O IEPECTAHOBKE KaHAJbHBIX HWHTEPBAJIOB
WK TIepeMeNeHn nHpOopMaliy U3 KaHajla B KaHa).

0.1 JKH

\31
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1,2,

HUKMucx2

i 6=() e

;31

HKMucx2

0,1, A i
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K

31

1,2, 4

UKMex1

0,1, iy i

+ t
JI32
j<i TAMSATE

t=(

12

i-brii K (125 mkc)

32-1+]) ti,
431

(i+1)-brii UK

Puc. 7 — IlpuHuumn BpeMeHHOH KOMMYTaIliH

Harnpasnenne
nepeauu
MKMsx1-UKMucx2

Hanpasnenue
npuema
HKMucx2-MKMsx1

Omepanusi BPEMEHHOH KOMMYTAMU (paKTHYECKH SBJISETCS MPOCTO
oreparyei 3a1ep>KKH OIPeIeNIeHHOr0 KOJIOBOTO CJIOBa BPEMEHHOT'O KaHalla
(urdopmaruu onpeaencaroro KI) Ha 3aganHoe BpeMst 7, KOTOPOE Onpee-
nsietcst pasHocThio HomepoB KU Ha Bxome (Ni) u Ha Bhixoge (Nj) u amw-
tenbHOoCThI0 oqHoro KM Txu (anst undposoro tpakra MKM-30/32 ona pas-
Ha 3,9 MKC):

7 = (Nj — Ni)x Txu, npu ycnosuu j>i,
7= (32 + Nj — Ni) x Txu, npu ycnosuu j<i.



[pumMeyanue: BO BTOPOM ciiydae mpu j<I HHPOpMAIUs W3 BXOIHOTO
KU i nepenaercs B Beixoguoit KU j cnexyromero mukina MKM, orcrona
MaKkcuManbHas 3ajepkka Bo BK Oyzer mpu KOMMyTalu OJHOMMEHHBIX
KW na Bxoxe u Beixoze (Nj = Ni) u oHa paBHa [umnTenpHOCTH IMKia KM
32x Tku = 125 mkec.

Jlmst ocyliecTBiieHUsT JTBYXCTOPOHHETO (IYIJIEKCHOTO) pa3roBopa
aOOHEHTOB HEOOXOJMMO, YTOOBI TPAKT OBLT YETHIPEXITPOBOAHBIM. [TocKoIb-
Ky 2JIEKTPOHHAs KOMMYTAIlUs UMeeT OJHOHAINPaBIEHHBIN XapakTep (B CUIy
TOTO, YTO 3JEKTPOHHBIC KOMIIOHCHTHI MMEIOT TOJNBKO OJHO HAIpaBlICHHE
nepenayn MHGOPMAIMH), TO BPEMEHHAs KOMMYTAIlHs, KaK MPaBHJIO, OCY-
LICCTBIIACTCS HE TONIBKO mpsimas (i-it KaHau ¢ j-M KaHaioM), HO 1 oOpaTHast
(j-# xanan ¢ i-m)

6.4 Peanm3zanusi BpeMeHHO KOMMYTallMU

Juis Toro 4TOOBI 00ECTICYHTh KEeTaeMyI0 BPEMEHHYI0 KOMMYTAIIHIO
KaHaJOB, 3BeHbsl BPEMECHHOW KOMMYTAITUH IPUHIUITHAIEHO TPeOYIOT HAJH-
4YHsl HEKOTOPOTO BUJA IIEMEHTOB 33JCPKKHU. 3aA€PiKKU JET4€ BCErO peant-
30BaTh C IMOMOINBIO 3allOMHHAOMIET0 ycTpoiictBa (3Y) ¢ MpOW3BOIBHON
BEIOOpKOIt (omepaTuBHOE 3Y — O3Y mmun RAM), 3ammchk B KOTOpPBIE TIPOU3-
BOJAWTCS 110 MEpEe MOCTYIUICHUS TAHHBIX, a CAUTBIBAHUE MPH HEOOXOIUMO-
CTH uX nepenauu. Ecnu aisa kaxaoro kananpHoro natepsana (KW) B uukie
KM otBencHa onHa siueiika mamsiTd, TO HHPOPMALKA KaXIOro KaHaia ¢
BPEMEHHBIM pa3/ieJICHHEM MOXKET XPaHUTHCS 0e3 MCKaKeHHUs] MOBTOPHOMN
3alUChI0 B T€UEHUE BPEMEHM BIUIOTH JO JJIUTEIBHOCTH OJHOTO MOJHOTO
LUKJTIA.

MynbTunnekcop _I:i:ij:’
———>

i H
—dm
[emynbTunnekcop i j A3Y

Anpec

uTeHNs i

[ ]

CyeTymk
KA c

ApnpecHas
namsTb

Puc. 8 - CrpykrypHas cxema BpeMEHHOI'0 KOMMYTaTopa
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Paccmorpum cxemy paboTsl BpemenHoro kommyTaropa (BK) (puc.
8). IocnenoBaresnbHbli UPpoBoii moTrok KM moctynaetr Ha BXOZ CXEMbI
BK, xotopas npeobpa3yer WHGOPMAIIHIO M3 MOCICI0BATEILHOW (POPMBI B
napauienpHyto. Jlanee ata nHpopManus 3amuceiBaeTcs B peueBoe (MHpop-
MaIlMOHHOE) 3amoMuHatomiee ycrpoictso (P3Y). Aapec 3amucu ycraHaB-
JIMBAETCS CYETYNKOM BPEMEHHBIX KaHAJIOB, KOTOPBIA TeHEPUPYET MOCIEN0-
BarenbHO HoMepa KU B miukiie UKM. [osTtoMy mH(pOpMaIus pacnoiaraet-
cs1 B P3Y mo mMepe Bo3pacTanus HoMepa BpeMeHHoro kaHana (KI).

CuntsiBaHHE 3TOH MH(GOPMAIMH B HCXOAAIINI TPAKT IIPOU3BOJUTCS
B COOTBETCTBUH ¢ MH(OpManme, 3alMcaHHON B alpeCHOM 3aIllOMHUHAONIEM
ycrpoiictBe (A3Y). Ompoc 3Toi maMATH TakXe MPOU3BOJHUTCS IO TAKTO-
BBIM HUMITyJIbCaM, IPUXOIAIINM OT CUETUNKA BPEMEHHBIX KaHaloB. Kaxapiit
TakT cooTBeTcTBYeT HOMepy KM B ncxomsimem nudpoBoM Tpakre.

Ha puc. 8 aapec Bxomsiiero kaHaia i 3amical B aapecHOil MaMsTH
Ha mecte KU j. I Hao60poT, azpec BXOMAMIETO KaHATA j 3alMCaH B aJpec-
HOM mamsaTh Ha Mecte KU i. DTo 03Hayaer, 4TO MPH YTEHHH U3 aJpecHOi
mamsaTi Bo Bpemst KU j Ha Bxox P3Y moctymur aapec i. B pesynbrare B
stoM KU () OyzmeT cuutana uHbOpMANKs, TOCTYMHBIIAS IO BXOIALIEMY
KU (i).

Takum 00pa3oM, B TeUeHHE KaXXJOr0 KaHAJIBFHOTO MHTepBaia K P3Y
MIpou3BOANTCA JiBa oOpaieHus. IlepBoe obpamenne (3anuck), KOraa HEKo-
TOpOE YIIPABISIONIEE YCTPOUCTBO (Ha puc. 8 moka3aHo kak cuetyuk KI)
BeIOHpaeT HoMep KU, KoTOpHIi ompenenser aapec 3anuch HHOOPMAINHA B
Tpedyemyro staeiiky P3Y. Bropoe obpamenne (UteHue), Koraa COmEpKu-
Moe aapecHoir mamatu (A3Y), coorBercTBylommiee omnpeaeneHHomy KU,
BBIOMpAeTCs B KauyecTBE aJpeca CUUTHIBAHWS HH(GOPMAIMHM M3 COOTBET-
cTBYytomIeH ssueriku P3Y.

s ynpasnenus padoroit P3Y ucnons3yrorcs 1Ba crocoba:

1) mocnemoBaTenbHas 3aIICh U MPOU3BOJIBHOE (TI0 4IPECy) YTCHHE;

2) mpousBoibHAs (110 apecy) 3aMuch U MOCICA0BATEIbHOE YTCHHUE.

Ha pucynke 9 mokasaH NpuHOUI paOOTHl BpEMEHHOW KOMMYTaluu
Ul 00oMX CIocOOOB YNpaBJECHUS C MILIIOCTpalnuei crmocoba pocTyna K
namsity npu nepenade nHdopmannu w3 3K B 17KU. 3amernM, uro oba
criocoba pabOTHl 3BEHA BPEMEHHOM KOMMYTAalMH HCIIOIB3YIOT LUKINYE-
CKYIO YIPAaBIISIOILYI0 MaMATh, JOCTYH K KOTOPOHW OCYIIECTBISIETCSl CHH-
XpOHHO ¢ paboToii caerunka KU.

CornacHo mepBoMy croco0y paOoThI 3BeHa BPEMEHHOH KOMMYyTa-
UM, TOKAa3aHHOMY Ha puc. 9a, onpexnenenHsle sueiiku P3Y 3akperuisrores
3a COOTBETCTBYIOIIMMH KaHaTbHBIMH nHTEepBasiamu (KUW) Bxomsmero Tpak-
ta UKM. Undopmanus kaxaoro xoasuero KU 3anomMuHaercs B mocneio-
BaTeNbHBIX sueiikax P3Y, uto obecrneunBaeTcsi yBeauueHHEeM Ha 1 comep-
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KUMOTO cdeTdynka 1mo Moxyiio 32 Ha kaxaom KU. Kak yxe oTrmeuanocs,
nHpopmanus, npuHsaTas B Teuenne KM Ne3, aBToMaTHdecKu 3amoMHUHAETCS
B Tpetbeil sueiike P3Y. [Ipu Beimade undopmannu nz P3Y ynpasnstomas
undopmanus, nocrynatomas u3 A3Y, onpenenser agpec CUUTHIBAHUS UH-
¢dopmarun s 3ananaoro KU. Kak yxe 6buto ykaszano, 17-s siuetika A3Y
COJICPXKHT YUCIIO 3, T.. coaepkumoe 3-cif sueiiku P3Y momkHO OBITH cum-
TaHO M TEpeIaHo M0 UCXOIIIeMy TpakTy B Teuenue 17KU.

1 Fr— Fr—

3 17 3 17
3
» < Aapec > <
Aapec e sawon [ 17 Aapec
3anucu 4yTeHua
P3Yy P3Yy
17
] al ]
17
Cuertumk KA Cuetumk KN
A3Y T T A3Y
a) 0)

Puc. 9 Crioco06b1 paboTH BpeMEHHOT0 KOMMYTATopa:
a) MocIIeI0BaTeIIbHAs 3aIHCh — IIPOU3BOJILHOE YTCHHE; 0) MPOM3BOIbHAS
3aIHCh — TI0CTICA0BATEIBHOEC YTCHUE

Bropoii crioco6d paboTsl 3BeHAa BPEeMEHHOW KOMMYTalWH, MOKa3aH-
HBI Ha pucyHKe 90, SBISETCS IPOTHBOIOJIOKHOCTEIO mepBoro. [loctyma-
foIasi Ha BXOJ MHQOpMaIus 3anuckiBaeTcs B staeiiku P3Y B cooTBeTcTBHM
C azipecoMm, XpaHsAmuMcs B siaeiike A3Y, oIHAKO CYUTHIBAaHHE WH(POPMAIINN
IIPOU3BOJUTCS IOCIEAOBATENbHO sAYEiKa 3a SYEHKOW IOJA YIpaBICHHEM
cuerunka KW. Kak nokazaHo B jaHHOM npumepe HHGOpPMAIHs, IPUHSTas B
teuenne 3KU, 3anmuceiBaetcs B sueiiky P3Y ¢ agpecom 17, oTkyna 3atem
aBToMaTHuecku cuntbeiBaercs B 17KU ncxoasamero tpakra MKM.

3ameTnm, uTo 00a criocoba padoThl 3B€Ha BPEMEHHONW KOMMYTAIHH,
NOKa3aHHbIe Ha PUCYHKe 9, ONpeAeNsioT COOTBETCTBEHHO VHpABIEeHUE NO
8bIX00y U no 6x00y. B mprMepe MHOTO3BEHHOH KOMMYTAlMOHHOH CXEMBI,
paccMaTpuBaeMoil B CIEAYIOIIEM NPaKTHYECKOM 3aHATHH, yIOOHO OJWH
croco6 paboThl UCIIOJIB30BATh HAa OJHOM 3BEHE BPEMEHHON KOMMYTAIlHH, a
BTOPO# CIIOCO0 — Ha IPYTOM 3BEHE.
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[pakTHyeckoe 3ansiTue Ne2
«IUPPOBOE KOMMYTAIIMOHHOE I10OJIE B-II-B»

1 Hexab 3ansTus

H3y4yeHue MpUHIMIOB MOCTPOCHUSI M PaOOTHI U(PPOBOrO KOMMYTa-
IIIOHHOTO TIOJISL CO CTPYKTYPOI «BpeMsa-TipocTpaHcTBO-BpeMs» (B-11-B).

2 JIutepatypa

Tonpmmreita b.C. Cuctembl komMmyTanuu / Y4eOHUK U BY30B, 2-€ U3, —
CII6: BXB - Cankr-IletepOypr, 2004. — C. 103-106.

3 KonTtpoJnbHble BONPOCHI

1. Crpykrypa n xapaktepucTuku nosist Tuna B-T1-B.

2. Kaxkue pexxuMbl pabOTHI CTyIIEHEH BPEMEHHOW KOMMYTAIIMU HCIIOJb-
3ytotcs B ose B-TI-B?

3. JlocromHCTBa M HENOCTATKH KOMMYTAIMOHHBIX IIOJICH TOIBKO C Bpe-
MEHHOI KOMMYTAaIHEH.

4. 3adeM MeXIy 3BCHBSIMH BPEMCHHOW KOMMYTAIIMH BKIFOYAIOT 3BEHBS
MIPOCTPAHCTBEHHOW KOMMYTAIIUHU?

5. KaxoBa MoxeT OBITh MaKCHMaJIbHAsI BpEMECHHAS 3aJIepKKa B KOMMYTa-
muoHHoM moite B-T11-B?

6. CkOJIbKO TPAKTOB MPOKIIIOYAETCS B MU(YPOBOM KOMMYTAIIMOHHOM I10JIC
MIPH TyTUIEKCHOM COSIMHEHHUH JIBYX aOOHEHTOB?

7. B kakoMm Koie KOMMYTHPYyETCsS pedeBas uHpopmanus B Iu(poBOM
KOMMYTAI[IOHHOM T101e?

8. CkoNbKO BPEMEHHBIX KOMMYTATOPOB HEOOXOIUMO JUIS TOCTPOCHUS
nosst B-T1-B nHa 10 Bxogsmux u 10 ucxonsumx UKM nunmii?

9. CkoNBKO MPOCTPAHCTBECHHBIX KOMMYTaTOPOB HEOOXOIMMO ISl IIOCTPO-
enud nona [1-B-IT na 8 Bxomsmux u 8 ucxomammx MKM nmuamii?

10. VxkaxuTe CrocOOBl YMEHBIICHUS BEPOSTHOCTH OJIOKUPOBKU B MUPPO-
BBIX KOMMYTAIIMOHHBIX ITOJISIX.

4 3ananme

B KOMMyTalMOHHOM II0JIE€ CO CTPYKTYpOH «BpPEMS-IIPOCTPAHCTBO-
Bpems» (B-I1-B) Ha 8 Bxomsmux u 8 ucxomsimux nuauit UKM-30/32 pea-
JIM30BaTh OJIHOCTOpOHHee coenuHeHue 3ananHoro KW Bxomsmeidn MKM-
JuHuy ¢ 3aaaHHbiMu KU ucxoasieit UKM-nuHum ¢ Ucnosib30BaHUEM CBO-
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6omgaoro KU1 BuyTpenneit MKM-nuHuM B COOTBETCTBHH C JaHHBIMH Tabm. 1
(Ne BapmaHTa COOTBETCTBYET HOMEPY CTYJCHTA B CIIUCKE TPYIIIIHI).

Tabnuua 1BapraHThl HCXOIHBIX JTAHHBIX

Nogapuanra| 1|2 | 3|4 [5[6]7]8]9(10{11]12])13[14{15]|16]|17|18[19]20]|21|22{23]|24]|25
Bxomsmas {03 |5(6|7]|1]|5]3|0]|1]4|5]2|0|3|6(7(1(3[4[1]5 2|7
NKM-

JIMHMS

Bxomsmmii | 4 (18|31 1 28| 7 |19|13|31| 1|2 |16]/24|19| 5 |12|15( 8 [23(18| 3 |29]11|17|24
K1

Komossrit

o g5/ 55|82 | 8| 8| 2| 5| 3| 0| 3 m| 2| 2|2 8 o 2| 2| 3| 5[ 32
peueBoro

CHUTHAIA

Howmep 27(24113|19( 512 (30| 6 |11(14|17| 1| 6| 3 (25| 7 |21(28]| 4 |20(27]| 8 |29( 9 |10
CcBOOOTHOTO

KU BuyT-

peHHel

HNKM-

JTHHAN

Ucxomsimas [ 3| 4|6(7]2]4]6]2]7]3]2|3|7|4|5|1(2(3[4(6[7]0 5(6
NKM-

JTHHYSE

Wcxomsmmii |15] 7 | 4 121(19]|30(11(25] 1 [31|29] 5 [18]|27]|10(26]| 9 |14(28] 7 |13(15 23|12
K1

Peammzauust | A [M|{ A |M[AM|AM|A(M|OAM[OAIM|A(M|OA|M[O|M]|I(M M| O

T1K

[Ipumeuanue: M — mynbTutiekcop, [ - nemyapTuIuiekcop
Hywmepauusa UKM-nunuit 1 KI B HUX HauMHAeTCs ¢ HYJIS.

Tpebyeres:
1. Ompenenuts HEOOXOAUMOE YUCIO M XAPAKTEPUCTUKU MPOCTPAH-

CTBEHHBIX U BPEMEHHBIX KOMMYTAaTOPOB Il MOCTPOEHHS] KOMMYTALMOHHO-
TO OIS,

2. U300pa3uth cxemMy KOMMYTAIMOHHOTO TOJS C yKa3aHHEM WC-
MOJb3YEMBIX MPU KOMMYTAIIMM BPEMEHHBIX M MPOCTPAHCTBEHHBIX KOMMY-
TaTOPOB, HOMEPOB SMUEEK YNPABIAIOIINX U PA3TOBOPHBIX 3Y, COAEPKHUMOTO
9THX A4eek. [Ipumedanue: Ha BXOAALIEH CTYIIEHU BPEMEHHONW KOMMYTalUH
HCIIOJNIb30BATh YIPABICHUE 110 BBIXOY, @ HA HCXOAAIIEH CTYIIEHH — 10 BXO-
ay.

3. Onucats nporecc paboThl CXeMbl IPH KOMMYTAI[MH OJJHOCTOPOH-
HETo pa3sroBOPHOI0 TpakTa 3aJaHHbIX Bxoaduie MKM-nmuaun 1 BXoIAI1Iero
KU c ucxopsameit UKM-nunueit u ucxogsmum KU ¢ ucnonszoBanuem 3a-
nanHoro ceoboauoro KM BHyTpeHHEH JTHHUY.
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4. OnpenenuTh CyMMapHYIO BPEMEHHYIO 3aJepKKy Iepeladyd HH-
(dopmarmy ipu KOMMyTauH yka3aHHbIX K gepe3 KoMMyTallmoHHOE T0JIe
B IIPSIMOM U OOpPaTHOM HarpaBiIeHHH.

5 Conep:kanue oTyera

1. Yucno u XapakTepHUCTUKU IPOCTPAHCTBEHHBIX M BPEMEHHBIX
KOMMYTAaTOpOB KOMMyTalMoHHOro nosia B-I1-B 3ananHoi eMkocTu.

2. Cxema KOMMYTAlMOHHOTO TOJIS C YKa3aHHEM HOMEpOB 3ajieii-
CTBOBAaHHBIX BPEMEHHBIX U MPOCTPAHCTBEHHBIX KOMMYTAaTOPOB, HOMEPOB U
COJIEPKUMOTO AUEEK YIPABIIIOMUX U Pa3rOBOPHBIX 3Y.

3. Onncanue npouecca paboThl CXEMEI.

4. PacueT CcyMMapHOTO BpEMEHH 3aJep)KKHU Tepeaadn HHpopManuu B
KOMMYTAIIIOHHOM II0JI€ TIPM KOMMYTAIlM{ B IPSIMOM M 0OpaTHOM Hampas-
JICHHN.

6 MeToanueckue yKazaHus

6.1 Kom0nHUpOBaHHASA MPOCTPAHCTBEHHO-BPeMeHHAs1 KOMMYTALUS

B peanpHBIX y3max KOMMyTanuu (Hampumep, TeleQOHHBIX ceTeil)
TOJIEKO MPOCTPAHCTBEHHAsT KOMMYTALlUs KaHAJOB HE HCIIOIB3yeTCsS BBUIY
HEBO3MOXHOCTH coenuHenns Mo0bx KM mudposeix tpakros KM mexmy
coboii (ITK xommyTHpyeT Tojbpko omHouMeHHbIe KU pa3Hbix mu)poBbIX
TpakToB). OTIENbHO BpeMEHHAs KOMMYTAallUsl KaHAJIOB MPUMEHSIETCS] B OC-
HOBHOM B y3JIaX MaJIO €MKOCTH, T.K. peaJIi30BaTh BPEMEHHOW KOMMYTAaTOp
OOJIBIION €MKOCTH CJIO0XKHO M3-3a MpOOJIeM BBICOKOW TaKTOBOW YacCTOTHI
pabotsr 3Y. Yarie Bcero Ha NpakTHKE NPUMEHSIOT KOMOMHUPOBAHHBIE MPO-
CTPaHCTBEHHO-BPEMEHHbIE KOMMYTALMOHHBIE CXEMBI, KOTAa KOMMYTALUs
MIPOM3BOANTCS OJHOBPEMEHHO B APYIOHM TPakT M JAPYroe BPEMEHHOE IT0JIO-
xerne KU (puc. 1)

1-1n BXOAHOW LncpoBOM TpakT 1-1 BbIXOAHOW LcpOBOM TpaKT

[oTa] Ts1 [etlst]l ~ . |[olz] [51 T2t]T31]
2-11 BXOOHOW LmndppoBom TpakT 2-11 BbIXOAHON LUMAPOBOW TPakT

[oTx] 51 2] e ~ o |[oTx] [s] [21]Js1]
>l 7y

MpocTpaHCTBEHHO-BPEMEHHOIA
KOMMyTaTop

Puc 1 - IIpocTpaHcTBeHHO-BpeMEeHHAass KOMMYTALMOHHAs CXeMa
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6.2 KommyranuonHas cxema B-11-B

Yamme Bcero Ha MPakTHKE B HU(PPOBBIX TeIE()OHHBIX CTAHILUSIX HC-
HOJIB3yeTCs 3-X 3BeHHAss KOMMYTALMOHHAS CHCTEMa «BPEMS-IIPOCTPAHCTBO-
BpeMs» (B-II-B). Uncno BpeMEeHHBIX KOMMYTAaTOPOB Ha BXoJe (IlepBas CTy-
neHb B) u 4mcino BXOJOB B CTyNEHH NPOCTpaHCTBeHHOHM kommyTaruu (IT)
paBHsieTca uncny Bxoaammx MKM-nuHuil, 9ucio BpeMeHHBIX KOMMYTaTo-
POB Ha BBIXOJIe (BTOpasi CTyIeHb B) W 4MCIIO BBIXOJOB B CTYIIEHH IIPO-
crpancTBeHHOH kommytarmu (I1) paBusercs uucimy wucxomsmmx MKM-
muHul (puc. 2). Kaxnapni BpeMeHHOW W MPOCTPAHCTBEHHBIH KOMMYTATOP
MMEeT CBOIO yHpaBiisiiollyro mamate YII (wnm appecHoe 3armoMuHaroniee
ycrpotictBo A3Y), nHGOpPMAIUIO B KOTOPYIO 3allMCBHIBAET YIIPABISIOIIEE
ycTpoiicTBOo VY (cucTema ympaBiieHHs ) KOMMYTallMOHHBIM TIOJIEM.

N-
01 01 N-1
BxHKMO — MUX — HexKMO
Q
P3Y, : : t | p3y,
31 31
. ) 0 i)
A3V, : VIl : ;| A3y
0
31 31
y’y yAy Y’Y
) an i
BXUKMi |n MUX; . 1 %ﬁ]-;
mk ) m
mn .
P3V, : : E R
k 31 3
L £ £
n n R
A3Y; : VI : : A3Y;
31
W ' ,\X}g( W
XMy N- < F.QXH.KMN.,
—10 0
.| v
P3Vya| ¢ : : 1
31 3
£ £
t 0
g o .| A3V
A3Vl i Vvl 2 5|
1
0 3 x S—
y %Y vy

Puc. 2 — Peammzanms cxemsl B-I1-B #a NxN muanit UKM
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Ilpumep:

Paccmotpum miportecc koMmyTaiu B KommyTtaronsom moste (KIT)
co crpykrypoir B-II-B nHa 16 Bxomsmmx MKM-nunwmii, 16 ucxomsmmx
UKM-nuHnii ¢ NpOCTPaHCTBEHHOW CTYNEHBI0 KOMMYTAallUd Ha MYJIBTH-
TJIEKCOpax MpH CIEAYIOIUX UCXOTHBIX TaHHBIX:

HoMep Bxojsmeit MKM-nmuaum - 3;

nomep KU Bo Bxomsmieit UKM-nmuaum - 2;

HoMep ucxoasmiein UKM-muauu - 10;

Homep KU B ucxomsmeit UKM-nmuaum - 5;

HOMep cBobomroro KW Bo BHYTpeHHEH COCAMHUTENHHON JIHHUU -

18.
UKM ex. 3 M B MKM ucx. 10
; ' MUX 10 ; )
1 1 0 : 1
b - : i
H 2 [ o1110111 1 2 1 H
H . i 3 |-l—>, 5| 01110113 !
! p3y . o ip3y . !
! . ! . ! . v Khex.-2
HEE Y : 15 ] 1 ! KWucx. -5
: i i i KW ceob. - 18
E BK3 ! i BK10
' ! ! ' VMKMex. -3
i 0 i 0 b0 ; MKM ucx. - 10
1 1 1 1 ] 1 1
H 2 5 i 2 5 o2 5 H
iA3Y : yn : IA3Y . ;
E 1800010 i 18 0011 i 18] 00101 i
Pooa i 31 boat i
S | : i S | :
CueTtunk KN CueTtunk KN CueTtunk KN

Puc. 3 - [Ipumep kommyTanuu B ose B-11-B (mokazana gacts o)

[porecc KOMMyTaITHs BKITFOYAaeT 3 BpeMEHHBIX dTarna (puc. 3):

Oran 1.

HNudopmanus uz KU sxomsmieir UKM-muHuK 10CIEI0BATEIBHO 3a-
MUCHIBaeTcs B siueiiku P3Y BpeMeHHOro KoMMyTaTropa IMOJ YIIpaBICHHEM
cuetunka KU (ymnpaBieHue 1o BBIXOAY - MCIOJIB3YETCSl PEXKUM «LIUKINYE-
CKas 3aIKch — MIPOU3BOJIBHOE UTeHHE»). B naHHOM ciydae B sueiiky 2 BK
Ha BXxoje Oyner 3amucaH 8-OMTOBasi KOJOBasi KOMOMHAIMs pPEYeBOil HMH-
¢dopmaruu (B mpumep — kox 01110111).
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Otan 2.

Bo Bpems cBob6ogHoro KNM=18 npomMexyTO4HOH JTHHNH, BEIOpaAHHO-
rO YNpaBisSIOUIMM YCTPOWCTBOM JUII KOMMYTallMM B CTYIEHH MPOCTpaH-
CTBEHHOIl KOMMyTauuu (I0oJo0ue CTaHIIMOHHOTO IIHYpa B aHAJIOTOBBIX
ATC) u3 sueiiku P3Y ¢ HomMepoMm 2 (HOMep 3TOH S4eHKH 3amucaH B S4eike
18 A3Y BpeMEHHOr0 KOMMYTAaTOpa), CUMTHIBAeTCs 8-OMTHAs KOMOMHAIMS
01110111 u mocrymaeT Ha ONpEAETIEHHBIH BXOJ BCEX MYJBTHIUIEKCOPOB
(8xox N ucxomsmreit UKM).

B 510 xe camoe Bpems KM=18 npomexyTOUHON JIMHUU CUUTHIBAET-
cst conepxxumoe 18 stueiikn YII mynsrururexcopa 10 (Homep sueiiku coot-
BeTCTBYeT HOoMepy cBoxHoro KM, HoMep MyJbTHIUIEKCOpPAa COOTBETCTBYET
HOMepy ucxomsamelt KM nuHMN), KOTOpOe ompenenseT HoMep Bxonaa S5 B
MYJIBTUILIEKCOpPE, NHPOPMANKs ¢ KOTOPOTO JOIKHA IIOCTYNIUTH Ha BBIXOJ.

B 10 xe camoe Bpems KH=18 nmpome)xyToOUHOM JTUHUM CUUTHIBACTCS
conepxkumoe aapecHoi mamatu BK Ha BeIXo/€ U copepKUMOe dTON sueiku
A3Y ompenenser Homep sueiiku P3Y, xyna 3amuceiBaeTcs MHGOpMAIMs
pasroBopHoro kanaiga 01110111 (ynpaBneHune 1O BXOLY - HCIIONIB3YeTCS
PEXUM «IIPOM3BOJIbHAS 3AIHMCh — LUKJINYECKOE YTEHHUE»), MOCTYIHBIIAS
Yyepe3 COeMHEHNE 5 BXO/a C BEIXOAOM B MYJIBTHILIEKCOpe ¢ HoMepoM 10.

Oran 3.

[{uknudecky NMPOMCXOANT CUUTBIBAHME COAEPKUMOro sueexk P3Y
BPEMEHHOTO0 KOMMYTATOpa Ha BBIXOZE IOJ ympaBieHueM cyerunka K.
Takum obpazom B MomeHT 3 KU ocyiectisiercst cuuThiBaHue 8-OMTHOM
xomOuHarm 01110111 u3 3 sueitku P3Y u mepenada ee B MCXOIAIIYIO
HUKM-nunmuo.
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IIpakTuyeckoe 3ansaTue Ne3
«[IPUHIMUIIBI IOCTPOEHUSA U CUCTEMA HYMEPALIUM
TEJIJE®@OHHBIX CETEN»

1 lean 3anaTus

Wzyuenne cTpyKTypsl TelaeOHHBIX ceTell CBS3M OOIIETo MOJIb30Ba-
HUSI, CXEM OpPraHU3alUU CBA3HM M CHUCTEMBI Tele()OHHOWH HyMepamuH, Hc-
noip3yemoit Ha Enunol cetn anextpocsssu Poccuiickoit @enepannu (ECO
POD).

2 JIuteparypa

Tonpamreiin b.C., Cokxonos H.A., Slnosckuii I'.I'. Cetu cBsa3u: YueOHHK
st BY3o0s. — CI16.: BXB-IlerepOypr. 2010. - C. 39-52.

3 KoHTpOJIbHBbIE BONPOCHI

1. Kakyro apxutekTypy uMeer TejaedoHHas CeTh 00ILIEro MoJb30BaHUs Ha
ECD P®?

2. Kakune y371p1 KOMMYTallMM HCHONB3YIOTCS HAa Pa3MYHBIX YPOBHSX Te-
nedouHoi cetu ECD PD?

3. Kak peanusyercs mexyHapoaHas cBsi3b Ha ECD PD?

4. UYepe3 Kakue Y376l KOMMYTAIMM YCTAHABIHMBACTCS MEXIYropoJHee
tenedonnoe coequaenne Ha ECO PD?

5. Kakne cTpykTypsl nmero ropojckue TeiedonHsie cetn? B yem ux ot-
naue?

6. Kak crposites cenbekue TeneoHHbIe ceTh?

7.  YKaxuTe 0COOCHHOCTH IMOCTPOSHHS CETeH MOIBMKHOM CBS3H.

8. B uem orimume reorpaduueckoil U Hereorpaduyeckoil 30H Hymepa-
uu?

9. TlosicHuTe CTPYKTYpYy HAlMOHAJILHOTO TUIaHA HyMepauuu Tese()OHHOI
CETH CBS3H.

10. Kaxkue npedukcsl MpUMEHSIOTCS B IUIaHe Habopa HOMepa Ha Tesie(oH-
HOWM cetr 001ero mois3oBanus P@ B Hactosmiee Bpems? Kak onn us-
MEHSTCS B IEpCIIEKTHBE?

11. Yro BXOIMT B COCTaB 30HOBOI'O HOMepa aboHeHTa?
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4 3aganmne

W300pazuth cxemy Teae(OHHOIO COEAWHEHUS HCXOISIIETO U
BXOZAIIEr0 ab0OHEHTOB C YKa3aHWEM Y3JIOB KOMMYTallMM B CETH U
WCIIONIB3yEeMBIX B HHUX LU(p HaOMpaeMoro HoMmepa B COOTBETCTBHH C
WHAWBHUIAYaTbHBEIM BapuaHTOM (Tabn. 1). HoMep BapmaHTa COOTBETCTBYET
mocnenHel nudpe 3a4eTHOW KHIKKH CTYICHTA.

Tabnmna 1. BapnaHTbl HCXOAHBIX TaHHBIX

No 1 2 3 4 5 6 7 8 9 0

Bapu-

aHTa
Tun Paiion | I'TC ¢ CTC Paiion | CT | Paiion | ITCc | CTC I'TCc | Coto-
HCXO- I'TC TC I'TC C I'TC TC TC Bast
i
CeTH
VY3en OIIC | PATC c OIIC | YC | VIIAT | OIIC oC OIIC Abo-
oJa- C HEHT C
KIIFOYe- dene-
HUS paib-
HCXO- HBIM
JSIIITETo HOMe-
abo- pom
HEHTa
Tun CTC | Paiion. | CotoBass | CTC | CT |I'TCc | CTC |Paiion.| Corosas | CTC
BXOJIsI- TOU I'TC npy- C TC npy- | I'TC TOMU
e xKe TOH roit | Toit | Opy- Toi py- xKe
ceTH 30HBI xKe 30HBI | XK€ roif | 30HBI | TOU 30HBI

HyMe- | 30HbI HyMe- | 30- | 30HBI | HyMe- | 30HBI HyMe-
pauuu | Hyme- pauuu | Hel | HyMe- | pa- pauuu
paruu pauuu | 1uu

V3en yC OIIC | Adonent | OC 1IC | OIIC IIC | YIIAT | A6onentr | YC
oJI- ¢ peme- C ¢ dene-
KJII0Ye- paib- pajb-
HUS HBIM HBIM
BXOJISI- HOMe- HOMe-
Iero pom pom
abo- (npyras (npyras
HEHTa 30HA) 30Ha)

YcnoBHBIE 0003HAYEHMS:

I'TC — ropoxackas TenedonHas cets, paiion. ' TC — paitiornposannas ['TC ¢
5-tu 3HauHOW Hymepauueir, OIIC — onopnas cranumsi, TC — TpaH3uTHas
crannusi, CTC — cenbckas TenedonHas ceth, L{C — meHTpasibHas CTaHIIMSA,

yC -

y3J10Bas,

CTaHIIUS,

oC

OKOHCYHaA CTaHIusd,

yupexxaeHdecko-npoussoacTeeHHas ATC.

VIIATC
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5 Copepxxanue oT4yera
OT4er JoMKEeH CoAepkKaTh CXEMY OpraHU3alluU CBSI3U UCXOJSIIET0 U
BXOJISIIEr0 aOOHEHTOB C yKazaHueM y370B kommytarmu ECD P®D, yyact-

BYIOIIMX B COEIUHEHHH, ¥ HCIIOJIB3YEMBIX B HUX HU(p HaOMpaeMoro HoMe-
pa.

6 Merognyeckne yKa3zaHHs
6.1. Ctpykrypa Mexayropoanoi cetu ECO P®

ECD P® conepxur crenyronye TeneoHHBIE CETH O0IIEro MoJIb30-
BaHus (puc. 1):

OT/k TMHYC gpyrux cTpaH
A - v ’
TMRYC
Kor ape T R R Y A
TMHYC o s
waty cern — v
(\ SN TMaYe
| ". R & »" ; MexayHapoaHas
i‘ \ I B cetb
| \ > / ' .
DR T ARES f J e o
~ / [ MexayropogHas
/ ’ ceTb
/i s ; 3Ty
K pyoss |/

TMryC

onc E / aen
b MecTHana ceTb

Puc. 1 CtpykTypa MeXAyHApOIHON U MEXKIYTrOpPOJIHOH Tene(OHHBIX ceTel
ECD PO

1. Cerp MexIyHapOIHOH Tene(hOHHOH CBSI3M — OHA MpeHa3HaYeHa
JUISL BBIXOJ]Aa Ha MEKAyHapOIHbIE CETH M BKIIOYAET TPAH3UTHBIC MEXIyHa-
ponusle y3isl cBsizu TMuYC.

2. Cerp (UKCHUPOBAHHOW MEXIYTOPOIHON TeIe()OHHOW CBS3H —
obecrieunBaeT CBA3b MEXKAY Pa3lMYHBIMH 30HaMH CEMH3HauyHOH HyMmepa-
uuu ¢ reorpadraeckumu kogamMu ABC. ConmepuT 8 TpaH3UTHBIX MEXKITY-
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ropomabix y3moB cBsi3u (TMrVYC), cBs3aHHBIX HO MPHUHIUITY «KaXIBIA C
KaXapIM» U 0KoJio 100 OKOHEYHBIX 30HOBBIX TPaH3UTHBIX y3710B (3TVY),
PacIoNoKeHHbIX, KaK PaBUJIO, B IIEHTpax cyObeKTOB (eneparuu.

3. Ceru 30HOBOI1 (BHYTPH30HOBOW) TeneOHHOW CBSI3M — OpPraHH-
3YIOTCSl B 30HE CEMHU3HAYHOH HyMepaliu, KOTOpbIE, KaK IpaBHJIO, COBIA-
JAIOT ¢ Tepputopueil cyonekra Poccuiickoit deneparnmuu. 30HOBBIE CeTH
CBSI3BIBAIOT MECTHBIE CETH OJHOM 30HBI CEMU3HAYHOIN HyMepaIy ¢ MeXIy-
TOPOIHOH CeThIO.

4. CeTv OABIKHOU CBS3H — aHATOTUYHBI MEXIYTOPOAHOHN (BUKCH-
POBaHHO ceTH, HO paboTarOT B Hereorpaduiaeckux 30Hax HyMeparun DEF.
Hcnonp3yroTest TpaH3UTHBIC TEPPUTOPHATIBHEIC U JTOKATBHEBIC IIEHTPBI KOM-
mytanuu (THK u JILK), a Takke OKOHEYHBIE HMEHTPH KOMMYTAIHH IO-
nerxHOU cBs3u (LIKTIC).

5. Cetn MecTHOH TeneOHHOW CBS3M - OOECICYMBAIOT CBA3b Ha
TeppUTOpUHU TOpoaoB (ropojackue tenedonnsie cetd, ['TC) mmm ceapcKux
aJIMUHUCTPATUBHBIX paifoHoB (cenbckue Tenedonnsie cetn - CTC). Ha
I'TC mcnonb3yloTcst OMOpPHBIE, TPAH3UTHBIE W ONOPHO-TPAH3UTHBIE CTaH-
mun. Ha CTC wucnone3yroress ueHtpanbabie craHuuu L[C u okoHedHbIe
ctanuuu OC.

6.2 IIpuHIMIBI OCTPOEHUS TOPOACKHUX Tele(pOHHBIX ceTeil
Pasnmugator Tpu THTIA TOPOICKHUX TEIEPOHHBIX CETEH:

1. Hepaiionuposannas I'TC. CeTb cTpOUTCs Ha 6a3e OAHOM OMOPHOM
craniuu (OIIC). EMKOCTh ceTH ompenenseTcss eMKOCTBIO HCIIOIb3yeMOro
y3na kommyTauu. Hymepanus narusHaynas. Mexopsiye coeiMHEHUs Ha
3TY ocymecTBisroTCs MO 3aKa3HO-coequHuTedbHbIM JHUS (3CJI), BXO-
JUIIIME — TI0 COSMHUTENBHBIM JIMHUAM MexxayropoansiM (CJIM) (puc. 2).

3cn/cnm

Puc. 2 — Hepaitonuposannas ' TC
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2. Pationuposannsie I'TC. TeppuTopus ropoaa ACIUTCS Ha OTACITb-
HBIE pailoHBI, B KaXI0M paiioHe ycraHaBiuBaeTca no oxHoi OIIC u onn
CBSI3aHBI MEXIY COOOH 10 MPUHIHUITY «Kaxaas ¢ kaxmon». Kaxnas uz OIIC
umeet Beixoq Ha 3TV (puc. 3). Hymeparus 5-tu 3Ha4Has.

3cn/cnm

kK 3TY

3cn/cnm

orc-1 onc-3
Puc. 3 — Paiionupoannas ' TC

3. I'TC ¢ mpansumnoimu yziamu (TY). Best ceth pa3douBaeTcs Ha y3-
JIOBBIE PaliOHBI, B KQKAOM M3 KOTOPBIX YCTaHABIMBAETCS 110 OJJHOMY TpPaH-
3uTHOMY y3iy. CBsa3p Mexay OIIC B mpenenax oJHOTO y310BOro paiioHa
OCYIIECTBIISICTCS 110 MPUHIIMITY «Kaxaast ¢ Kaxaoi», a mexay OIIC pa3Hbix
paifonoB — uepe3 ux TV (puc. 4). Hymepanus 6 unu 7 3HauHas!.

N 3TY

Puc. 4 -TTC ¢ YBC
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AOOHEHTHI TEXHOJOTHYECKUX (BEAOMCTBEHHBIX) CETEH BKIIOYAIOTCS
B yupexaendecko-nponsBoacTBenHsle ATC (YIIATC). [lns Beixoma Ha
TOPOJICKYI0 U MEXIyropoaHyio teiaedonuyio cetb YIIATC BrimrouyaroTcs B
OIIC no CJI. ITpu sTom abonenTam YITATC BbiaesieTcs: HOMEPHOU pecypc
maunoi OIIC.

6.3 IIpMHIMIBI OCTPOEHHUS CeJIbCKUX Tele(pOHHBIX ceTeii

Cennckue Teneponnsie cetu (CTC) cTpoarcs Ha TEPPUTOPUH CEb-
CKOTO paifioHa U UMEIOT paJyalbHyI0 WM paJfalbHO-y3JIOBYIO CTPYKTYDY.
Bceerna ma CTC B palioHOM IIeHTpe yCTaHABIMBAETCSl OJHA IICHTPaIbHAS
craniums (L[C). Ona obecnieunBaet Bbixox Ha 3TY obnacTHOrO mEHTpa ue-
pe3 30HOBYIO CETb.

Ipu paouansvroii cmpyxkmype CTC (puc. 5) B LIC BIIIOYarOTCS OKO-
HEYHBIC CTAHIIUH, PACTIONOKECHHbBIC BO BCEX HACEJCHHBIX MyHKTAaX CENbCKO-
ro aIMHHUCTPATUBHOIO palioHa.

CeneckHi
BAMHHHCTPATHEH EH
padoH

Puc. 5 - PagnansHas crpykrypa CTC

[pu paouanvro-y3nosom cnocobe nocmpoenuss CTC B KPyHHBIX
HACeNICHHBIX MyHKTaX yCTaHaBIuBawTcs y3ioBblie craniuu (Y C) (puc. 6).
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Careckui
FAMHHHCTPATHEHEIN

Puc. 6 — PamuansHo-y3moBas ctpykrypa CTC

6.4 TpuHUUNBI NOCTPOEHUS ceTell MOABUKHOI CBSA3U

Cetp noasmwxaoii cesizu (CIIC) crannapra GSM coctout u3 cucre-
™Mbl ceteBoit kommyTtaru NSS (Network Switching System), cucremsr 6a-
30BBIX craHnuii BSS (Base Station System) u moOunbHbIX TenehoHOB abo-
HeHToB MS (Mobile Station) (puc. 7).

TenedoHHas
dumKcupoBaHHasi
ceTb
BSS : 3BeHbSA f Pa3roBopHble TpaH3uTHaa mexayropoaHas cetb CMNC
OKCNe7 } | kamane
Ba3zoBas | (ISUP) i
CTaE:"'Wm Kontponnep | TUK TUK
(BS) 6a30B0i CTaHUMY|
Llentp
A KOMMyTaLumn
3 | MSC
% |
I HLR AUC
Mo6unbHbIi |
TepMuHan | n
(MS) | VLR W
|
|

NSS
Puc. 7 — ®parment tpanzurtHoii cetu CIIC crangapra GSM

Cuctema NSS ciryxur it 00CIy»kKMBaHHsI BHI30BOB U KOMMYTAIlUU
COE/IMHEHUH, a TaKKe MpeocTaBiIeHne yciryr aboHeHTy. NSS cocTouT u3:
— LEHTpa KOMMYyTauuu MoOmIbHOM cBsi3u (MSC);
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— JomamrHero peructpa mectononoxxenus (HLR);

— BH3HUTHOTO peructpa mectomnonoxenus (VLR);

— nenrpa ayrentudukarmu (AUC).

Cuctema BSS Brinosiaser Bce GyHKIMU paanonHTepdeiica 1 BKIIO-
yaeT B ce0s1 pyHKINOHAIBHBIE OJIOKH:

— KoHTpoiep 6a3oBbIX cTanuii (BSC);

— 0azoByro crannuto (BTS).

Lenmp xommymayuu mobunvrou ceazu (MSC) sBusiercss TTIaBHBIM
aneMeHToM cetd GSM 1 ocymecTtsisieT koHTpoub 3a BTS u BSC B cBoelt
30He oOcmyxuBaHust. MSC ycTaHaBIMBaeT COCAMHEHHS MEXTy aOOHEHTa-
MH CETH, a TaK)X€ OCYIIECTBISIET COSIUHEHHSI C JIPYTUMU MOOWMIBHBIMH U
CTaIIOHAPHBIMHU CETSIMH.

Homawmnuii pecucmp mecmononodxcenus (HLR) xpanut uH(bOpMa-
Ho 00 aboHEeHTax (TMepeveHb MOAKIIOUEHHBIX YCIIYT, TEKYyIee COCTOsSHHE,
MECTOIOJIOKEHHUE U Ap.), KOTOpbIe OTHOCATCS K JaHHOMY MSC.

Busummuwiii pecucmp mecmononosicenus (VLR) conepxut urdopma-
U0 00 aKTUBHBIX a0OHEHTaX B 30HE 00CykuBaHuUs KoHKpeTHOro MSC. K
HEH OTHOCSTCS TaHHBIE O JIOMAITHUX aboHeHTax AaHHoro MSC n aGoHeH-
Tax, Uil KOTopbIX 3ToT MSC siBisiercst rocTeBbIM. VicTouHnkoMm muHdopma-
mun 11 VLR sBisgercas HLR nmomamnew cetw.

Lenmp aymenmuguxayuu (AUC) ciyxur uid  uaeHTHGUKAMN
aOOHEHTOB W IPEAOTBPAILICHUS HECAHKIIMOHMPOBAHHOTO IOCTYNa B CETh.
[Ipu BrroueHnn TenedoHa, COBEpPIICHUH 3BOHKA, OoTmpaBke SMS u T.In
MSC B 00s3aTenbHOM MOPSIKE BBIMOIHIET MPOLEAYPY ayTeHTU(PHKAIHH
Ha ocHoBaHuU uHpopmMaiuu nonydenHor u3 AUC u MS.

Konmponnep 6azosvix cmanyuii (BSC) npencraBiser cobol KoM-
MyTarop OOJIBIIONW EMKOCTH, KOTOPBIN NpeIHa3Ha4YeH ISl YIPaBICHHS BCe-
Mu yHKuMAMH paanokaHanoB B ceth GSM (xsHzmoBep MS, HasHaueHne
panuoKaHajla W TOJlydeHHWe HHpopManuu o KoHgurypauuu cot). Ilox
ynpaBieHueM kaxaoro MSC MoxeT HaxoauThest Heckosibko BSC.

basosas cmanyus (BTS) ynpaBiser paanocBs3bi0 € TelehOHOM
abonenra. BTS cocrout u3 npreMo-niepeJaTIuKOB M aHTEHH, KOTOpBIE Tpe-
OyroTcst U1 00CTY)KUBAHUS KaXKIOH COTHI.

TpamzutHas mexayroponsas cetb CIIC nva ECO PO crpouTcs ¢ wc-
MTOJTE30BaHUEM TepPUTOpUANBHBIX MeHTpoB KommyTtanuu (TLK). THK pac-
MOJIaratoTCsl 0 OJHOMY B Ka)KIIOM PETHOHE U CBSI3aHBI MEXAY C000# 1o
MIPUHILUIY «KaXAbIH C KaXIBIM». B OTHETbHBIX OONACTHBIX HEHTpax Io-
CTPOCHBI OKOHEYHBIE IICHTPHI — JIOKaJbHBIE HEeHTpHl kKommyTanuu (JILK).
o BemonnsembM ¢pynkiusM TIHK — ato ananor TMrYC, a JILK —3TVY. B
Tex roponax, rae Het JILK, Beixox Ha Omwkaiiime THK wiu JILK moxer
OCYIIECTBIISITHCS 110 APEHI0BAHHBIM MEXYTOPOIHBIM KaHaaM.
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6.5 HanmoHanbHbI IUIaH HyMepanuu Teje(oHHOH ceTH CBI3M
Poccuiickoii @enepaunu

Homep - necaTHaHOE YUCIIO, MOCIEAOBATEIFHOCTE UG B KOTOPOM
OllpeZielieHa CIEIMANBHBIM IIIaHOM HyMmepanuu. Homep MoXeT HMETbh
HaIlMOHAIBHBIN MM MeXIyHapoaHbeli (opmar. CocTaBHOH 4acThIO HOMEpa
SIBIIIETCSL KOO (K0Obl), KOTOPBI MCTIONB3YeTCs A UACHTH(PHUKAIUU B HO-
Mepe Kakoro-mmbo mpu3Haka (Hampumep, Uil WACHTU(QHUKAINNA CETH CBSI3H
KaKOH-THOO CTPaHBI).

IInan nymepayuu - GopMmar U CTpyKTypa HOMEPOB, UCTIOIb3yEMBIX B
JaHHOM IutaHe. [InaH Hymepalu MOXKHO pa3felIUTh Ha MeHCOYHAPOOHbIlL
NIaH Hymepayuu 1 HayuoHAabHble NIAHbL HYMepayuu.

MeskayHapoIHBIM TUTAHOM HyMeEpaluy KaXKI0W KOHKPETHOH cTpaHe
WK TPYTIIIE CTPaH MPUCBOESH KOJI, HA3bIBAEMBIN KOOOM CMPAHbL.

Becs Mup OblT pa3zdbuT Mo reorpaduueckoMy HNPUHIHUITY Ha 9 30H,
OTJIMYABIINXCS 3HAYEHHEM IIEPBOTO 3HAKa B KOJIE CTPaH:

«1» - 30Ha ctpan CeBepHolt u LlenTpanbHol AMepuKy;

«2» - 30Ha cTpaH A¢pukw;

«3» u «4» - 30Ha cTpan EBporsr u Oacceiina Cpeau3eMHOTO MOPST;

«5» - 30Ha ctpaH KOxHOI AMepHKH;

«6» - 30Ha cTpaH ABcTpanuu 1 OKeaHHH;

«7» - 3ona CCCP (B Hactosmiee Bpems — Poccust u Kazaxcran),

«8» - 30Ha ctpaH A3uu u JlanpHero Bocroka;

«9» - 30Ha cTpaH A3uu u bmpkHero BocToka.

[Ton HanMOHANBHBIM TUIAHOM HYMEpalMW MOHUMAETCS pean3anus
MEXIyHapOIHOIO IJIaHa B KOHKPETHOM CTpaHe, IPpyIIe CTpaH.

Kog 30Hb!

< =

Kop cTpaHb!
(1-3 undbpbl)

MesxayropoaHblii ko Homep aboxeHTa

HauwoHanbHbIl (3Ha4aLumil) Homep

MesxayHapoaHblit Homep (MakcumansHo 15 undp)

Puc. 8 - Ctpyxrypa mexxayHapomaoro Homepa MCO-T E.164

MesxyHapOoaHBI HOMEp B cOOTBeTcTBUM ¢ Pekomernnarmeir MCO-T
E.164 moxer comepkaTh 10 15 nudp U BKIIOYAET KOX CTPAHBI U HAYUO-
HanbHbll (3Havawuii) Homep (puc. 8). B HEro BXOAUT MEXIYTOPOAHBIA KO,
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KOTOpBIA XapaKTepH3yeT 30HbI HyMEpaluu BHYTPH CTPaHbl, © HOMEp abo-
HEHTa, OJHO3HAYHO OMNpPEIEISIIOIINNA TOYKY IHOAKIYEHHS aOOHEHTCKOTO
TEepMHHANa B 30He HyMepalul BHYTPH CTPaHbI.

HanumonaneHelii nnan Hymepauuu Poccuiickoit denepannu sBiaseTcs
COCTAaBHOM 4YacCThIO IUIAHA HyMmepaluu 7-U 30HbI BceMUpHON HyMepanuu.
[Tman Hymepaly OCTPOEH MO 30HOBOMY NPHHIIMITY, COTIIACHO KOTOPOMY
Ka)XI0M 30HE HyMepallMM Ha3HauaeTcs CBOM Tpex3HauHbl koi. B mmane
HyMepaluy BBEJCHBI MOHATUS reorpaduyeckux 30H Hymepauuu (Koa ¢
ycrmoBHBIM 0003HaueHreM ABC) n Hereorpaduaeckux 30H HyMeparua (Ko
Buga DEF), a Taxoke kompl Berxona k crenciayx6am (0X, B mepcreKTHUBe -
1UV) u Kompl, WCHOJB3yeMbIe B TEXHOJOTHUYECKHX Ieisix. CTpykrypa
HAIIMOHAJIIFHOTO IJJaHa HyMepanuu Telle()OHHOW ceTH CBsi3u Poccuiickoin
denepannu npuBeneHa Ha puc. 9.

Kop 30HbI 30HOBbII HOMep aboHeHTa
leorpacbuueckast 3oHa A P
HymepaLum ABC abX1..X5
Hereorpaduyeckas Kop 30HbI 30HOBBI HOMep aboHeHTa
30Ha HymepaLuum,
opraHu3oBaHHas Ha CeTu DEF abX1..X5

Koa cneucnyx6bl

Bbixoa k cneucnyx6am

0X (1UV)

Puc. 9 - CtpykTypa HaI[MOHAJILHOTO TIaHA HyMepaiuu Teiae(oHHON ceTn
cBs3u PO

Ilpeghuxc - 3TO AECATUYHOE YMCIIO, COCTOAIIEE M3 OJHOM WIIM He-
CKOJIbKMX HU(p, MO3BOJIONIEE BHIOpaTh pasianyHbIe (POPMATHI HOMEPOB,
cereit n/umu ciryx0. [Ipedukc He BXOAUT ¢ cocTaB HOMEpA.

B nmane mabopa HOMepa Ha Teiae(oHHOH ceTr 00IIero MoIb30BaHUS
Poccuiickoit ®enepanyy B HACTOSIILIEE BpeMsl MPUMEHSIOTCS CIEAYIOLINE
npeuKcH:

—  medicoynapoonwili npeguxc (ITmu) - 8-10;

— Hayuonaneusili npegpuxc (I1x) - 8;

—  mecmuviii npepuxc (IIm) - ycraHaBIMBaeTcsl OEpaToOpOM CBSI3H,
NperMYIECTBEHHO pUMeHstoTCs npedukcst 0 u 9.

B nepcniexktuBe B cooTBeTcTBUM ¢ Pexomennanusmu MCO-T manu-
pyercs BBenenue [IMa=00 u ITa=0.
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B npenenax ogHO# MECTHOH MM BHYTPHU30OHOBOH Tene(OHHOI ceTH
JIOJDKEH TIPUMEHATHCS €AMHBIN MJIaH Habopa HOMepa Il BCEX OIEepaTopoB
CBSI3M.

I'eorpaduueckre 30HBI HyMepalmu ¢ kogoM ABC oOpasyrorcs Ha
TeppUTOpUHN Kaxjoro cyowsekta Poccuiickoit ®eneparuu. B pernonax, Ha
OTAEJIBHBIX TEPPUTOPHUAX KOTOPHIX CKOHIIEHTPUpPOBaHA KpymHas TenedoH-
Hasi eMKOCTb, BO3MOKHO CO3/IaHHE JIOTIOIHHUTEIBHBIX reorpaguieckux 30H
HyMepanmu ¢ npucBoenneMm konoB ABC. Hampumep, na Teppuropun Ca-
Mapckoi obmactu (kog ABC=846) co3mana 30Ha Hymeparuu ToNbATTH,
KOTOpO! TpHCcBOeH OTAeNbHBINH Kox (ABC=848). Ilpu momHOM HCTONB30-
BaHWU pecypca koma ABC reorpagudeckoil 30HB B JOTONHEHUE K CYIIe-
CTBYIOILIEH BBOAMTCA BTOpas reorpaduyueckas 30Ha HyMepaluu AT TOH ke
TeppuTtopuu ¢ HOBbIM KozioM ABC. Hcnonb3oBanue B KauecTBe «A» mudp
«O», «1», «2» HEAOMYCTUMO.

Ipu 6Hympu3oHo6bIX coeOuHeHusX BCe OIepaTopbl (PMKCUPOBAHHOU
cBsi3u Poccuy MCHONB3YIOT 3aKpHITHIN TuIaH HyMmepanuu ¢ 10-Tu 3HaYHBIM
HOMEpOM, IIpH KOTOPOM aOOHEHTHI JI000T0 PEerHoHa CTPaHbl JOJDKHBI HC-
M0JIb30BaTh CXeMy Ha0Opa, MPUHATYIO Y aDOHEHTOB COTOBBIX CeTel ¢ dee-
panbHBIMU HOMepaMu. To ecTh cxema Habopa BBITJISIIUT TaK:

8-ABC-KKx-xx-xx,

I7ie B 3aBUCHMOCTH OT BEJMYMHBI HACEJIEHHOI'O IyHKTA, OJHA WIH
nse repBeix 1M¢psl (KK) ceMusnaynoil yact HoMepa MOTryT 0003Ha4daTh
Koz moceneHus. MckmodyeHneM SBISIOTCSA JIMIIb TOPOAA C CEMH3HAYHOMN
HyMepanueH, Uil HIX AeHCTBYeT reorpapuuecKuii Ko pernoHa, B KOTOPOM
HaXOJSITCS 3TH TOpoJa.

Abonenmcekull HoMep MeCmHOU cemu 2eocpapuyuecKkoll 30Hbl HyMe-
payuu MOXET UMETh IATh, LIECTh WJIM CEMb 3HAKOB, T. €. MMEThb BHUJ
XXXXX, BXXXXX, aBXXXXX. B nociegnem ciydae 3TOT HOMEp COBIIa-
JlaeT ¢ 30HOBBIM. Bce aDOHEHTHI MECTHOM CeTH JTOJKHBI HIMETh OJJMHAKOBBIN
10 3HAYHOCTH HOMep. B kauectBe mepBoil 1mpbl HOMEepa a0OHEHTa B
HacTosIIee BPEMs Henb3s ucnonv3ogams TUGpsl «0» (Mcmonb3yercs uis
BBIXOJIa K CIICICIYk0aM) U «8» (MCHOIB3yeTCsl B Ka4eCTBE HAIMOHAIBEHOTO
npedukca), 6 nepcnexmuge - TAGPHI «0» 1 « 1.

s Hymepanuyn aOOHEHTOB TOPOICKHX U CENTbCKHUX TeIEe(OHHBIX Ce-
TEH MPUMEHSETCS TOJIBKO 3aKpPhITasi CHCTEMa HyMepanuH.

Jnst cBsa3u ¢ abOHEHTaMH reorparyecKoil 30HbI HyMEpaluy MpH-
MEHSEeTCA ClIeAyIomuii m1aH Habopa HoMepa. AGOHEHTH Kak CBOMX (HO HE
BXOZAIINE B MECTHYIO CETh BBI3BIBAEMOTrO a0OHEHTa), TaK U JPYTUX 30H
HyMepaluu (Kak reorpagu4eckux, Tak 1 Hereorpaduueckux ) HabHparor:

IIuABCN3o0H.,

rae: [1H - HalMoOHATBHBIN (MEX30HOBBIN) MpedHUKe;
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ABC - ko1 30HBI HyMepaluH;

N30H. - 30HOBBII HOMEp abOHEHTA.

[Tpu 3akpbITOil crcTeMe Hymepaluu abOHEHThI MECTHOW TenedoH-
HOM CeTH /ISl CBSI3U MeXIy co00l HaOMpPAaIOT TOJIHKO aODOHEHTCKHI HOMeEp
MECTHOMU CETH.

B Hereorpaguueckux 30HaX HyMepaluy IPUMEHSIETCs] 3aKphITasi ce-
MHU3Ha4yHasi HyMepanus aboHeHTOB. JlomycKkaeTcst co3jaHnue Tpymn aboHeH-
TOB, OOBEJMHEHHBIX OTAENBHBIM IUTaHOM HyMmepauud. I[lpm wmcxozsmien
CBSI3M JUIS1 OCYIIECTBIICHHUS BEI30BA BHE CBOEH TPpYMITBI HaOMpaeTcst mpeduKc
IIm.

AGoHeHTHI HereorpaUuecKoil 30HBI HyMepanuy UL CBS3H MEXAY
CO0OH HCIIONB3YIOT Ciedylommid miaH Habopa aBXXXXX. Paspemaercs
TaKXe HMCHoJib30BaHue miaHa Habopa Buna [1TH DEFasXXXXX wnm mraHa
Habopa Buzaa [IMH7DEFaBXXXXX (nmocnemHuid TONbKO NpH 3akasze abo-
HEHTOM COOTBETCTBYIOIIEH yCiIyru). BrI30B clielManbHbIX U APYTHX CIYXKO
OCYIIECTBIISIETCS IT0 TAKOMY K€ IUIaHy Habopa Homepa, Kak U B reorpadu-
YECKHUX 30HaX.

Jnist BI30Ba aOOHEHTOB JIPYTUX 30H HyMEpalK HUCIIONIb3YeTCs IJIaH
Haoopa Buaa [Tn ABCapXXXXX wmu [Tn DEFaBXXXXX.

st cBsi3u ¢ abOHEeHTaMu HereorpaduuecKoi 30HbI HyMepaluu abo-
HEHTHI IPYTUX 30H HymMepauuu goinkHbel Habupats [TH DEFaBXXXXX.
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IpakTuieckoe 3ausTue Ne 4
«PA3PABOTKA CTPYKTYPHOMU CXEMBI Y3JIA
KOMMYTAIUU HA BA3E CUCTEMBI EWSD»»

1 lean 3anaTus

[Nony4enune oOmux cBeneHUi 00 apXUTEKType HU(PPOBOI CHCTEMBI
kommyTarm EWSD, ee QpyHKIIMOHANBHBIX MOACHCTEMaX M OJOKax, a Tak-
e TIOTy4YeHHE HaBBIKOB B pa3paboTKe CTPYKTYPHOH CXEMBI y3/1a KOMMYTa-
mmn (YK) Ha 6a3e cucremsr EWSD.

2 JlutepaTypa

Hudpossie cuctembr kommyTanuu st ['TC / mon pen. B.I'. Kapramescko-
ro u A.B. Pociskoa. — M.: Oko-Tpenas, 2008, c. 77 - 80.

3 KoHTpOJIbHBbIE BONPOCHI

1. KakoBo HazHaueHue cucreMbl EWSD U ee ucronb30BaHUe Ha CETAX CBSI-
3u?

2. YKaxHUTe TeXHUUECKHE XapakTepucTuku cuctemsl EWSD.

3. B ueM 0cOOCHHOCTH apXHUTEKTYpbI cucTeMbl EWSD?

4. YxaxuTe Ha3HaYCHUE U COCTAB OCHOBHBIX (DYHKIIMOHAIBHBIX MOJCUCTEM
EWSD.

5. KakoBsl ocobeHHOCTH CTpyKTypHOH cxembl EWSD mpu ee ncrnons3oba-
HUH B KauecTBe:

- onopHo#i craniu (OIIC) u onopHo-TpansuTHOM cranmmu (OIITC) ro-
poxckoii cetn ceszu (I'CC),

- 30HOBOTO TpaH3UTHOTO y31a (3TY) Ha MeXAyropoaHOi TeneOHHOH ceTH
¢ pabounmu mectamu Tenedonuctox (PMT),

- TPAaH3UTHOTO MEXIYTOpoaHOTO y3m1a cBsizu (TMryC),

- TpaH3UTHOrO MexayHapojHoro y3na cesa3u (TMuYC) c¢ pabounmu me-
cTamu TeneOHUCTOK?

6. KakoBbl ocobenHoctu noxkirouenus: k OIIC tuma EWSD ynaneHnbsix
aboHEeHTCKUX 0JI0KOB?

7. Kakosl ocobennoctu noaxmoueHus kK OIIC tuna EWSD VIIATC pas-
JIUYHOM eMKoCTH?
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4 3aganusa

3aganne 1. B cOOTBETCTBUM C MCXOAHBIMH JaHHBIMU Tabi. 1 U300-
pa3uTh CXEMy OpTaHU3AlUH CBS3H TPOCKTHPYEMOrO y3Jla KOMMYTAIHH
(YK) Ha 6a3e cucrembr EWSD ¢ yka3aHueM THITOB JIMHUI/KaHAJIOB U THIIOB
Berpeunbix YK. Homep BapmaHTa COOTBETCTBYET MOCHenHeH mudpe HOMe-
pa CTyIeH4ecKoro OuieTa.

Ta6un. 1 — MUcxonHble JaHHbBIE

Ne Bapu- Tun u xapakrepuctuku YK
aHTa

1 Omnopuas craniws (OIIC) MecTHO# CeTH CBSI3U C BKIFOUYCHHUEM KPYTI-
HeIX YITATC no unTepdeiicy E1

2 30HO0BEIH TpaH3uTHEIH y3en (3TY) ¢ pabounmu MecTamu TenehoHH-
CTOK ¥ BKItoueHHeM ciyxeoHoit YITATC mo uaTepdeticy El.

3 Omnopuas cranius (OIIC) MecTHOH TeNleOHHOMN CETH ¢ BKIIIOYEHHEM
Manblx yupexaeHuecko-npon3BoacTBeHHBIX ATC (YIIATC) no AJI

4 Omnopuas cranus (OIIC) MecTHOH TeneOHHOMN CeTH ¢ BKIIOYEHHEM
cetelt octymna yepes uaTepdeiic V5.2

5 3oH0BEIH TpaH3uTHEIH y3en (3TY) ¢ pabounmu MecTamu TenehoHH-
crok (PMT)

6 Tpau3utHelii MexayHaponHslid y3en cBszu (TMuYC) ¢ pabounmu
mectamu Tenedonuctox (PMT)

7 Omnopuo-tpansutHas craHuus (OIITC) mecTHOH ceTw CBS3HM € JO-
KaJIbHBIM U yJaJIeHHBIM BKJIIOUeHHeM AJl

8 Omnophas crannus (OIIC) MecTHO# Tene)OHHON CETH C JIOKATBHBIM
W YJIAJICHHBIM BKJIFOYCHUEM a0OHEHTCKUX JuHUi (AJ])

9 Tpansuthas crannus (TC) mecTHOM ceTr 6e3 BKaroueHus AJl

0 Tpan3utHbI Mexayropoassii ysen csizu (TMryC)

3ananue 2. B cooTBeTCTBMM ¢ MCXOAHBIMHU JaHHBIMH (Tabin. 1) mo-
CTpOHTH CTPYKTYpHYIO cxeMy YK cucremsr EWSD ¢ ykazaHueMm 0CHOBHBIX
(YHKIIMOHAJIBHBIX OJOKOB M THUIIOB BKJIIOYCHHBIX JIMHWI M KaHanoB. Ha
CTPYKTYpPHOH CXeMe MOKa3aTh B 3aBUCHMOCTH OT BapHaHTa BKIIOUCHUC
mudpoBeix u aHanoroBbix AJl, CJI/kanamos, 3CJI/CJIM, aOOHEHTCKUX BBI-
HocHBIX Os10k0B, YITATC.

5 Copepxxanue oT4yera

1. Cxema opraHu3alMu CBS3M IPOEKTHPYEMOTO y3Jla KOMMYTalluu Ha 0aze
cucteMsl EWSD B coorBeTcTBHU ¢ 3aaHueM 1.

2. CtpykTypHas cxema y3Jjia KoMMyTauuu Ha 6aze cucremsl EWSD B coot-
BETCTBHUH C 33JaHUEM 2.

35



6. MeTonnuyeckue yKazaHust

6.1 Ha3nauyenue ungpoBoii cucreMbl kommyTtanuu EWSD

Hudposas cucrema kommyTtarmu EWSD ceprudunuposana mist uc-
mons30Banus Ha Exmnoii cetu anmektpocssu (ECD P®) na mexayHapoa-
HBIX, MEKIYTOPOAHBIX, TOPOJACKHIX, BEOMCTBEHHBIX TEJIC()OHHBIX CETSIX U
Ha CEeTSX MOJBIKHOM TeneOHHON CBSI3H.

Ha mectaBIX TenmedoHHBIX ceTsx cucremMa EWSD moxer ucmoins3o-
Batbcsi Kak omopHas crannusa (OIIC) um omopHO-TpaH3WTHAS CTaHIUSA
(OIITC), x xoTOpOH MOXKHO MOAKIIOUNTE 10 600 ThICSY aOOHEHTCKUX JIH-
Huii (AJ]).

K tpan3utHbeIM y31mam kommyTauun EWSD MoxkeT ObITh MOAKITIOUE-
HO 710 240 ThICSY BXOJSIIUX, HCXOISIINX WK JABYHAIPABICHHBIX COEIUHH-
tenbHbIX JuHKUE (CJI). Lludposas cucrema kommyrtarmm EWSD moxer
HCIOJB30BATECS U KaK y3eJ MexkceTeBoro B3aumoneiicteusi. B EWSD pea-
JIM30BaHbI Bce HEOOXOIUMBIE JJISl 9TOrO (PYHKINH, TAKHE KaK CUTHAIN3aIHs
JUISL MEKAYHAPOIHON CBSI3M, 9XOKOMIEHCANUS ISl MEXKOHTHHEHTAIBHBIX
W CIIyTHUKOBBIX COCIMHEHHH, a Takke (YHKIHMH B3aMMOPACUYETOB MEXKIY
aJIMUHUCTPALMSIMU CETEH CBSI3M pa3HbIX cTpaH. K TpaH3NTHBIM y311aM KOM-
MyTallUd U y3/1aM MEKCETEBOTO B3aHMMOAEUCTBHSI OTHOCSATCA CIEAYIOLIHE
npumeneHus EWSD na ECD P®:

- TpaH3WUTHAasA cTaHImg MecTHOH cetr cBsi3u (TC), ciyxuT s opra-
HHU3aLUH TPAH3UTHBIX COSTMHEHHUI Ha MECTHBIX CETSIX CBS3H;

- 30HOBBIN TpaH3uTHBIN y3en (3TY), cayKuT Juisi B3aUMOJEHCTBUS
MECTHBIX M BHYTPH30HOBBIX CETEH CBSI3U C MEXIYTOPOAHOM CEThIO;

- TPaH3WUTHBIA Mexayropoansiii y3en cesa3u (TMrYC), ciyxur amis
OpraHu3alK TPAH3UTHBIX COEMHEHUI Ha MEKAYTOPOIHBIX CETSIX CBA3U;

- TPaH3WUTHBIA MexayHapoaHbli y3en cBsizu (TMuYC) ciyxur amns
B3aNMOJCHCTBUS HALMOHAJIBHOW MEXIYTOPOIHON CETH CBSI3M C MEXIyHa-
POIHBIMU CETSIMU.

Cucrema EWSD MoskeT OBITh UCIIOJIB30BaHA TAKXKE B KAYCCTBE:

- KOMMYTAIIIOHHOTO IeHTpa moaBmkHON cBs3u (MSC) B COTOBBIX
ceTsX, oOecmeunBasl peamu3aliio BceX CHenu(UIeCKHX Ui MOOMIBHON
CBsA3M (YHKIWH, HEOOXOAWMBIX JUISI PAaOOTHI CETH MOIBIKHOW CBSI3U
2G/3G;

- y31a kommyTarmu yeuyr (SSP) B unTemnextyansHbIX ceTax (IN);

- aBTOHOMHOTO TpaH3UTHOTO TyHKTa curHanusain OKC Ne7 (STP).

36



6.2 O6mme xapakrepucTuku cucrembl EWSD

Cucrema EWSD nopnnepxuBaer ynpasieHHe TpapHuKoM, NOCTyIa-
IOIIUM OT JPYIHX Y3JI0B KOMMYTAallMM W TIepeJaBaeMbIM B 0OpaTHOM
HaIpaBJeHUH, BO BCEX CTaHIAPTHBIX PEKHUMAX CUTHAIM3ALUH, TaKUX Kak
2BCK+MUK, MKKTT Ne5 u OKC Ne7.

Cucrema EWSD npenocraBisieT Mmojb30BaTelsiM HIMPOKUHA CIEKTP
JIOTIOJTHUTEJBHBIX BUJIOB YCIIYT: YCIYTH IM(POBBIX CETEH HHTETPalbHOTO
obcmyxuBanusa (ISDN), ycnyru noctyna B MHTEpHeT, a Takke yciayru, pe-
anu3yeMble B KOHQUTyparmu N X 64 xour/c.

IIpuanun ynpasnenus coeguHeHneM B EWSD — mepapxuueckuil.
[pormeccoprr B mudpoBsix aboneHTCKHX Osokax DLU u NMUHEHHBIX TpyTI-
max LTG BemomHAIOT 60bII0NH 00heM MPOCTHIX (YHKIUH M yMEHBIIAIOT
HArpy3Ky Mo 00pabOTKe BBI30BOB Ha KOOPIMHAIMOHHBIC mpoiieccopbl CP,
KOTOPBIC BBITOJHSIOT OoJjiee CI0XKHBIE (YHKIIMU MO 00pabOTKE BBHI3OBOB,
aJIMUHUCTpATUBHbIE (QyHKIMH ¥ (QYHKIUU OOecnedeHus HaJeKHOCTH U
TEX00CITyKNBaHHSI.

Bce anmapathble cpeactBa y3na komMmyTauuu tuna EWSD pasme-
IIAIOTCSI B CIEUAIBHBIX MKadax — cTaTuBax. YUCIO CTaTHBOB MOXET M3-
MEHSTBCSI B COOTBETCTBHH C EMKOCTBIO CHCTEMBI.

I'maBHBIME OnoxamMm MexaHudeckoil koHcTpykimu EWSD sBisioT-
cs:

- CbEMHBIE MOAYJIH B BHJEC MHOTOCIOMHBIX IEYAaTHBIX IUIAT CTaH-
JAPTU30BAHHBIX PA3MEPOB C Pa3beMaMU;

- MOJYJBHBIE KAaCCETHI, B KOTOPBIX MOIYJIH YCTaHABIUBAIOTCS ¢ (a-
ca/iHOM (TepeaHeil) CTOPOHBI, a Kabe/In MOKITFOYAIOTCS ¢ MOHTaKHOMU (3a1-
HEH) CTOPOHEI;

- CTaTUBBI C 3aIUTHOW OOLIMBKOI, OpraHW30BaHHBIC B CTATHBHBIE
psAbL;

- CheMHbIE Ka0eJH, OCHAIIIEHHbIE COSTMHUTEISIMH.

6.3 ApxurekTypa cucremsl EWSD

Apxutektypa cucreMel EWSD Bkmowaer B cebs mporpamMMHOe
o0ecreueHre 1 annapaTHble CpeCTRa.

Anmnapatheie cpeactBa cucrembl EWSD moapasmenstorest Ha ciie-
nytoume 5 moxacucteM (puc. 1): mocTyma, KOMMYTAIlH, CHTHAJIH3AIlHH,
aIMHHUCTPUPOBAHUA U YIIPaBJICHUSL.

Ioocucmema docmyna CIyKUT Ui TOJKIIOYEHUS] HHGPOBBIX U
AQHAJIOTOBBIX A00OHEHTCKUX M LU(PPOBBIX COEJANHUTENBHBIX JIMHUH K KOMMY-
TauroHHOMY moito. K moxcucremMe JOCTyna OTHOCSATCSI BBIHOCHBIE OJIOKH
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ynpaenenusi (RCU), ynanenusiit kommyTtannonHsiii 6siok (RSU), koTopsiii
nogxmovaercs k OIIC depe3 LEHTpaIbHBI KOMMYTATOp BPEMEHHBIX WH-
tepBasioB (HTI), nokaneHble abonentckue onoku (DLU), nuneitHbie rpym-

nel (LTG).
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Puc. 1 - OcHoBHBIC (pyHKIIMOHATBHBIC TTocKCcTeMbl EWSD

K noocucmeme xommymayuu oTHOCHTCS HH(PPOBOE KOMMYTAIMOH-
noe mosie SN. KoMMyTaIlmoHHOE T10Jie COEAUHSIET Pa3InUHbIE MOACUCTEMBI
EWSD. Ono obecnieunBaeT MOIHOJOCTYITHOCTh BCeX MojcucTeM. [ aBHas
3aja4a KOMMYTAIIMOHHOTO IMOJISI COCTOUT B MPOKJIHOUEHUU MOJIb30BATEb-
CKMX W MEXIIPOIECCOPHBIX COCTMHCHHM MEXIY JIMHEHHBIMH TPYIIAMA
LTG. Kaxxmoe coeMHeHNeE TS HAIEKHOCTH OJHOBPEMEHHO TIPOKITFOUAETCSI
gepe3 00e MOJOBMHEI (IIOCKOCTH) KOMMYTaIMOHHOTO mosisi. Kpome Toro,
KOMMYTAaI[OHHOe mojie SN KOMMYTHPYET MOJYIIOCTOSHHBIC MEKIIPOIIEC-
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COPHBIE COCMHEHHS MEX/y IPYIIOBbIMU mpoiieccopamu GP B nuHEHBIX
rpymnax LTG, a takxke Mexay rpynmnoBbiMu Tpoueccopamu GP u Oyde-
pom coobuienuii MB.

K noocucmeme ynpaenenus oTHOCATCS KOOPIMHAIIMOHHBIN MpoIec-
cop CP, O0ydep coobuiernit MB u 1ieHTpaibHBIN TeHepaTOp TaKTOBOW Ya-
ctotel CCG.

Koopaunarmonnstii mporeccop CP113 mpexacrariser coboit Myib-
THUIIPOIIECCOP, €MKOCTh KOTOPOTO HAapallMBaeTCsl CTYNEHSIMH, Oyaronaps
4YeMy OH MOeT 00ecreuuTh ynpaBieHHe paboTol CTaHIMHU JIF000i eMKo-
CTH C COOTBETCTBYIOIIEH MPOU3BOAUTEIHHOCTRIO.

Bydep coobmenunit (MB) ciry>kuT Al OpraHU3aIlid BHYTPEHHETO
obmeHa umH(popManueit Mexay noacucteMamu EWSD B mpenenax omHO#
CTaHIIHH.

enTpaneHeiii TeHepaTop TakToBoi dacToThl (CCG) mpenHazHadeH
JUIsl 00eCTIeYeH s CHHXPOHHU3AIUU 000pYA0BaHHUS CTAHIIUH.

Hoocucmema cuenanuzayuu no odmemy kanany (OKC Ne7) obopy-
JIOBaHA CICIHATBHBIM YIPABJIFOIIUM YCTPOHCTBOM CETH CUTHAIM3AIUH TI0
obmremy kanary CCNC iy CeTeBBIM KOHTPOJUIEPOM CHUCTEMbI CUTHAJIH3A-
i SSNC. K CCNC MOXHO MOIKIIOUYUTE 110 254 3BEHBEB CUTHAIM3AIHH.
K SSNC moxno mogximrounts 10 1500 3BeHpeB OKC Ne7.

Hoocucmema aomunucmpupoganusi CIyXWUT IJIsl BBIIONHCHUS all-
MUHUCTPATUBHBIX (DYHKIMA, a TaKke BBITONHICT aJMHUHICTPATUBHOC
yIpaBJIeHHE Tapru(paMH U COCTOUT U3 MporpaMMHbIX Moayeir NetManager.
AnmaparHasi 4acTh MOACHUCTEMbI aIMUHHUCTPUPOBAHUSI COCTOUT U3 JIOKAJb-
HBIX ¥ yHajeHHbIX TepmuHanoB NetManager, moAKIO4YEeHHbIX K TUCIUICIO
COCTOSIHUM CETEeBOro y37a.

[TporpammHoOe obecrieueHre UMEET MOIYJbHYIO CTPYKTYypy. Onmun
WM HECKOJIBKO IPOrpaMMHBIX MO}IyJ’Ieﬁ 06’BCHI/IH${IOTC$I B IIOACHUCTEMbI
nporpammHoro obecrieduenus. Oneparnponnas cucrema EWSD cocrout u3
MPUKIIAJAHBIX MPOrpaMM M TIOJB30BATENBECKUX Mporpamm. I[lpukiaaHbie
MPOTrpaMMBI TPUOJMKEHBI K alMapaTHBIM CPEJCTBAM M OOBIYHO SIBJISFOTCS
OIMHAKOBEIMH JJIi BCEX KOMMYTAIIMOHHBIX CTaHIWHA. [lonp3oBaTenbckue
MPOTPaMMEBI 3aBUCAT OT KOHKPETHOTO NMPUMEHCHsI CTAHIIMK HA CETH U Ba-
PBUPYIOTCS B 3aBUCUMOCTH OT KOH(DUTYpaIMU CTAHIUH.

6.4 lIpumenenue cucrembl EWSD B ceTsix cBsi3n
[Mpexnae, yem pazpabaTbiBaTh CTPYKTYPHYIO CXEMY MPOEKTHPYEMOTo
y3J1a KOMMYTAIIUK, HEOOXO0MMO pa3paboTaTh IS HErO CXEMY OpraHH3aIud

CBsI3W Ha ceT. Ha naHHOW cXeMe JIOJDKHO OBITh M300pa)KEHO OKpPYKEHHE
y371a KOMMYTAIHU C yKa3aHUEM THIIOB JIMHUiT/KaHATIOB CBS3HU, BKIIIOYaEMBbIX
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B y3Ji€, U B KaKue y3JIbl KOMMYTAIMH BKJIIOYAIOTCS 3TH JIMHUW/KaHAJIbI CBSI-
3 Ha IPOTUBOIOJIOKHON cTopoHe. Ha cxeme opraHu3anuu cBsi3u pa3ind-
HBIE THUITBI CETEBBIX y3JI0B 0003HAYAIOTCS CIEAYIOIINM 00pa3oM:

ﬁ — omopHas cranmusa (OIIC), yupexIeHuIecKo-TIpON3BOICTBEHHAS
ATC (YITATC) nnu uenrpanbHas cranuust (L[C) Ha cenbckoit TenedoHHOM
cetu (CTC);

— onopHo-Tpan3uTHas ctanus (OIITC);

A — tpamsurtHas cranmys (TC) — 3TY, TMrYC, TMuVYC, YCC;

D — BBIHOCHOI (y/1aJIeHHBI) a00HEHTCKHI OJIOK.

Ha puc. 2 mpuBeneHa cxema BO3MOXHBIX HPHUMEHEHHH CHCTEMbI
EWSD B cetsix cBsizu. TpaH3uTHbIN MexgyHapoaHsli y3en cessu (TMuYC)
C BKJIIOYEHHBIMHU B Hero pabounmu Mectamu tenedonnctok (PMT) nernosns-
3yercs A1 BBIXOJA Ha MEXIYHApOJHYIO CeTh. MEXTyropoJHbIH TpaH3HT-
He1i y3e1 cBsa3u (TMrYC) ciyXuT Ha MEXIYTOPOAHOHN CeTH IS Iepenadn
TPAH3UTHBIX MOTOKOB MEXIYTOPOIHOM HAarpy3Kd OT/K 30HOBOMY TPaH3HT-
Homy y3iy (3TY). 3TY ucnonb3yercs st MOAKIFOYCHHUS K BHYTPH30HOBOM
CeTH M MECTHOM T'OPOJCKOM CeTH 00JIACTHOTO/PECIyOIMKAHCKOrO IIEHTPA.
st monmyaBromarnueckux coeauHennii Ha 3TY u TMHYC ucnonb3yroTcst
paboune mecta Tenedonnctox (PMT).

B kauectBe mpumepa ropoACKOH CETH CBSI3M Ha pUC. 2 MOKa3zaHa
KOJIbIIEBasl CeTh Ha 0a3e 00OpyZOBaHMS CHHXPOHHOW IM(POBON MepapXuu
SDH. Bce omopubie crtaHumu (OIIC), ONOpHO-TPaH3WUTHBIE CTAHLHH
(OIITC) unu tpausuthsie craniuu (TC), a Takxke 3TY B xonbie SDH 1o-
THMYECKH COCIMHEHBI 10 MPHHIMIY «KaxIas ¢ KKIOW», YTO yBEIUYUBACT
CTPYKTYPHYIO HaJeKHOCTH ceTH. [l BBOIa/BEIBOJA LHU(POBEIX MOTOKOB
El or pa3nuyHBIX y3JI0B CETH B KOJBLE HCIOJB3YIOTCS MYJBTUILIEKCOPEI
BBoza/BhiBoJa (MBB) ypoBus STM-N. B OIIC u OIITC moryr ObITh
BKJIIOueHbI BhiHOCHBIE aboHeHTckue Onokun RCU n RDLU, a rtarxke yupe-
xkaerdecko-npousBoacteernble ATC (YIIATC) mano#, cpeaneir u 60i1b-
LI0H €EMKOCTH.
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MexnyropoaHas
TpaHcrnopTHas
ceTb SDH

MexpayHapoaHas
TpaHcrnopTHas
ceTb SDH

BHyTpusoHoBast
TpaHcropTHas
ceTb SDH

Cnyxe6Has
YNATC

lopopckas TpaHcnopTHas
ceTb SDH

manoun
eMKocTH

Cetb cpeaHeii n
Aoctyna 6onbLoit
emKocTn

Puc. 2 — Cxema Bo3MOXxHBIX IpuMeHeHuit cucrembl EWSD B cetsix cBsizu
6.6 Cxembl BKiIOUeHust B EWSD pa3iu4uHbIX TUHUA U KAaHATOB

Amnanorossie (AAJI) u undpossie (LIAJI) nByxnpoBoaHbIe A00HEHT-
CKHe IMHUHM BKITFOYaroTes B mudposbie aboneHTckue 6noku DLU (puc. 3).

N | AAﬂ
TA |
| DLU
@ e | 4 LA
% I | 2B+D
TE

Puc. 3 — Cxema MOIKITIOUEHHS aHATOTOBEIX U IHppoBsix AJl (TA — anaio-
roBoeiii TenedoHHBIN anmnapart, TE — nudpoBoii abOHEHTCKU TepMUHAT
ISDN, NT — cereBoe okonuanue ISDN)
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OducHsie yupexaenuecko-tiponsBoactsennsie (YAIITC) manoit
emkoctd Ha 10-30 HOMEpPOB BKIIIOYAIOTCS [T0 HECKOIBKHM JIBYXIIPOBOIHBIM
aboHeHTCcKUM JtuHUsIM B 6110k DLU (puc. 4).

YATC manoit emkocTi

Puc. 4 — Cxema noaxmouenus opucubix YITATC manoit emxocTn

YATC Oonblioii eMKkocTH 4uepe3 IMepBUUHBIH goctynm PRA
(30B+D) u Baecuctemusie cetu mocryna AN yepes unrepdeiic V5.2 Briro-
4aroTCs B JIHelHbIe rpymibl ¢ pyHkimeit B — LTGG(B) (puc. 5).

MepBunyHbIA gocTyn
PRA(30B+D)

YATC 6onbLuon LTGG(B)

€eMKOCTH

WHTepdeiic V5.2
AN

Puc. 5 — Cxema Britouenust Y ATC Gounbrioii emkocty u cetu noctyna AN

CJI, 3CJI/CJIM B Buume motoxkoB El BkIrOYaroTCs B JIMHEHHBIE
rpynmnsl ¢ pynkaueid C — LTGG(C), mexayroponnsie (MI'K) u mexnyHa-
poxubie (MHK) xanans! — B tuHeitnble rpymmsl ¢ yakuueii D — LTGG(D),
HMEIOIIHe 3X03arpaaureisb (puc. 6).

_ 2,048 Méut/c E1
E1l

SDCO
LTGEC) [—

17 1%]
LTG(D)

SDC1

w|n|- | o

El

Cn, MIr'K, MHK

Puc. 6 — Cxema noaxitouenus nudpossix CJI u MI'/MH kananos
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Paboune mecta Tenedonuctox (PMT) BrimtouaroTcs B crienuaibHBINA
uudposoii adorentckuit 610k DLU-ADMOS, k0oTOpBIil BKIIOYAETCS B JIH-

HeliHyro rpymmy ¢ yukmueit B — LTGG(B) (puc. 7).

FapHuTypa \

TenedoHNCTKN

O——

PMT(ADMOS)

Puc. 7 - Cxema moximovYeHust padounx MeCT TeNe(OHUCTOK

DLU-
ADMOS

LTGG(B)

/

LTGG(B)

SDCO
SDC1

SDCO
SDC1

Cxema nonkioueHusi 3BeHbeB curtanuzauun OKC Ne7 co ckopo-
cteto kanajoB OKC 64 kbut/c npuBenena Ha puc. 8. CCNC — ympasisio-
miee ycrpoiictBo cetu curnanuzannin OKC Ne7, 8 CCNC MOXHO BKJIFOUHTH
1o 256 kananoB OKC Ne7 co ckopocTeio o 64 KOWT/C, OpraHM30BaHHBIX B

16KU Ttpakros E1.
I 1
16 — ©
Ki sDc
o SDC -
L LTGG SDC I_: |
I
[ |
[ |
I | SN
1 |
| Iy
i
cCcNC Sbe 1
LT -
k CP

Puc. 8 — Cxema noaxirouenus 3seabeB OKC Ne7

6.7 OcobeHHOCTH MOCTPOEHNsI CTPYKTYPHBIX cxem EWSD

CrpykrypHas cxema y3ia kommytarun tuna EWSD ssistercst turo-
BOM, HO B 3aBHCHUMOCTH OT €I'0 HCIIONB30BAaHUS Ha CETH B COCTaB 000pyI0-
BaHMSA MOTYT BXOAUTBH T€ WM MHbIE ()YHKIMOHAIBHBIE OJIOKH MOJCUCTEMBI
nocryna. [Ipu pazpaboTke CTpyKTypHOH CXEMbI KOHKPETHOTO Y371a KOMMY-
TaIi HEOOXOAMMO OIPEICIUTh COCTaB 000pPYAOBaHHMS, CIIOCO0 pa3Merie-
HUS aDOHEHTCKUX OJIOKOB (JIOKQJIbHBIE MJIM BBIHOCHBIE) U CIIOCOO MX IOJ-
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KIIIOYEeHHA K JIMHEHHBIM rpynmnam LTG, THOBI MCTIONB3YyeMBIX JTHHEHHBIX
rpymn LTG, cucremsl curHanuzanuu it pabotst ¢ aApyrumu ATC u HeoO-
XOAMMOE IS 3TOro 000pyaoBaHue, crocooOsl BkitoueHus: YITATC u ap.

[Mpu ucnonszoanuu cuctremsl EWSD B kauectBe OIIC miu OIITC
ropoxckoit cetu cBsizu (I'CC) B coctaB 000pyIOBaHUs BXOJAT CIIENYIOIINE
(yHKIIOHATIBHBIE OJIOKH MOJCUCTEMBI IOCTYIA:

— JnokanbHble 1M poBble abonenTckue ook DLU — mist monkitro-
yeHus: aHaioroBbix U nugpoBbix AJl u CJI ot opucueix YIIATC manoit
€MKOCTH, paboTaloMuX 10 a00OHEHTCKOMY HHTEpQeiicy;

— ynanenHsie 6oku yrpasierns RCU$

— BBIHOCHBIE aOoHeHTckHe Ooku RDLUG B 3ammineHHOM KOH-
Teitnepe$

— smue#nsie Tpynnsl LTG ¢ dyakmusamu B (LTGG(B)) — amst oa-
ximrouenus 6yiokos DLU x SN;

— muuedinbie Tpynmsl LTG ¢ ¢yukumsmu C (LTGG(C)) — mis
noakiroderns k SN CJI ot apyrux OIIC/OIITC u 3CJI/CJIM anst cBsS3u ¢
3TYV.

ITpu ucnons3oBanun cucrembl EWSD B kauectBe 3TY npumeHstor-
csl:

— nuudpossie abonentckue 6mokn DLUG — B kawsectBe YIIATC
JUISL peaii3aliiy CITyKeOHOH CBSI3H;

— uudpossie adbonentckue omoku DLU-ADMOS — mis monkiiro-
4yeHus (UPpoBbix kommytatopos ADMOS;

— nuneitaeie rpymnnsl LTG ¢ ¢ynkimeit D (¢ sxo3arpaauTernsMn) —
JUISL BKJTFOUEHHSI MEKIYTOPOAHBIX KaHAJIOB;

— mmueinsie Tpynnsl LTG ¢ dynkimeit C (LTGG(C)) — ans BKIIRO-
gerust 3CJI/CIJIM mnst cBsizu ¢ mectibiMa OTTC/OIITC.

ITpn ucnonp3oBannu cucrembl EWSD B kauectBe TMrYC 6i0ku
DLU He TpeOyroTcst, st HOAKIIOUEHHST MEXIYTOPOIHBIX KaHAIOB CITyKaT
nHeiabie Tpynnsl LTG ¢ ¢pynknueit D.

ITpu ucnons3oBanuu cucreMbl EWSD B kagectee TMHYC HeoOXxo0-
mumbl 6ok DLU-ADMOS ast moaxiroueHus UPPOBBIX KOMMYTaTOPOB
ADMOS u LTG c ¢ynxnueir D mist BKIIFOYSHNS MEXIYTOPOIHBIX H MEX-
JYHapOIHBIX KaHAJIOB.

Kpome Toro, mms Bcex npumeHernit cucteMbl EWSD HeoOxomuMer
CIIEIYIOIINE allapaTHele cpeacTa (puc. 9):

- cayGimpoBaHHOE KOMMYyTaloHHOoe mone SN Ui KOMMyTauuu
OIIEPAaTHBHBIX Pa3TOBOPHBIX TPAKTOB M IOJIYNIOCTOSHHBIX MEXIIPOLIECCOP-
HBIX COCAMHEHMIA;

- cyOMUpOBaHHBIN KOOpJAMHAIMOHHBIN Tporieccop CP ans ympas-
JIEHUS! BCEM 000pY/IOBaHUEM CHCTEMBI;
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- cayonupoBaHHbIA Oydep cooliienunit MB st ynpasieHust oome-
HOM MEX]ly KOOPAMHAIMOHHBIM ITPOLIECCOPOM H JIMHEHHBIMU IPYIIIAMHU;

- cIyOJIMpPOBaHHBINA IICHTPAJIBHBIN TeHEpaTOp TAKTOBON YaCTOTHI
CCG 1 CMHXpOHHM3aLUH BCET0 000pyI0BaHHS CTaHIINY;

- TEpMHUHAIIBI TeXHHUYecKoW 3kcmuryatanmn OMT mis B3aumoneii-
CTBHSI OIlepaTopa ¢ CUCTEMOH;

- ynpasisitomiee ycrpoiictBo cetu curnanuzannu OKC Ne 7 CCNC
(ipu HEOOMBIIION eMKOCTH Y371a) I CETEBOI KOHTPOJIJIEP CUCTEMBI CHTHA-
nu3anuu SSNC (nipu 60JIbII0I eMKOCTH y371a).

1

@D

TE

YNATC
manoi

éMKocTn/@

YMNATC
6onbloit

émKocTun O

AAN )
1 LIAN DLUG LTG(B)
NT —
L1 2B+D
AAN 1
DLUG LTG(B)
MepBuYHbLIM AocTyn
PRA (30B+D)
NHTepderic V5.2 LTG(B)

uan

Onc/onTc/3TY

3BeHbA
cuUrHanmsaummn
OKC Ne7 (E1)

NHTepderic
A AAI'I V51 0
N UAN AN . | bLuv LTG(B)
&=
LICJT ¢ OKCNe7 Ei g LTG(0)_
E1 2 LM(I;M ||
El 3| LTG(D)
kK CCNC
|
CCNC/ I
SSNC
i MB
NetManager CP
CCG

SN

Puc. 9 Ilpumep ctpykrypHO# cxembl cuctemsl EWSD
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IIpakTHyeckoe 3ansaTue NeS
«ITPOIIECCHI YCTAHOBJIEHUA COEJIJMHEHUM B
TEJJE®@OHHOM CETH C UCTTOJIb30BAHUEM
CUCTEMBI CUTHAJIN3 AU OKCNe7»

1 eanb 3aHsiTHS

W3ydeHne MpoIieccoB YCTAHOBICHUS W PA3bEIUHCHUS PA3IHMIHBIX
TUTIOB TeNe()OHHBIX COCAMHEHHWN C WMCIONb30BaHUeM mozacucteMsr ISUP-R
cuctembl curHanm3auuu OKCNe7 u monydyeHue NpakTUYECKUX HaBBIKOB B
COCTaBIICHUN CUTHANBHBIX quarpamMm OKCNe7.

2 Jlutepartypa

Pocnskos A.B. Cucrema obwmekadanbaoil curHaimsanuu OKCNe7 / Vueo-
Hoe mocodue. - Camapa, III'YTH, 2008. — C. 118-122.

3 KoHTpoJbHbIEe BONPOCHI

1. Tosicute, Kakue COOBITHSI B AOOHEHTCKHX JIMHHUAX BBI3BIBAIOIICTO U
BBI3BIBACMOTO0 a0OHCHTA WHHUIMHPYIOT IMEpeaadyy COOTBETCTBYIOIIUX CHI-
HaJTbHBIX coobmeHust B cetn OKCNe7.

2. TlosicHute, KOT/Ia ¥ KaK KOMMYTHPYETCS Pa3TOBOPHBINA TPAKT B HCXO-
JISIIEM, TPAH3UTHOM U BXOJISAIICM y3J1aX KOMMYTAIIUU?

3. Kakwme curnanphble cooOmenust noxacucremsl ISUP mepenatorcs npu
YCIICITHOM YCTaHOBJICHUH TEICPOHHOTO COCMHCHS?

4, Tloscuure naz"auenue noneit OPC, DPC, CIC.

5. Kakyro nH(popMaIuro BKIIO4YaeT curHasibHoe coobmenne |1AM?

6. Kakue curHanphbie cooOuieHus nozacuctembl ISUP mepenatorcs mpu
Pa3MAYHBIX HEYCIENTHBIX BBI30BaX (A0OHEHT 3aHAT, aDOHEHT HE OTBEYaeT,
HOMEp M3MEHEH U 1p.)?

7. Kaxkue 3nauenus npunumaet nosie CV B coobmennsx REL npu paznnu-
HBIX PHYHHAX 0TOOS?

8. B uem cyTh 0IHOCTOpOHHEro 0TO0s 1 KaK OH pean3yeTcs B MOJICHCTEME
ISUP?

9. Kak nepenaercss Ha MPOTHUBOIMOJIOKHBIN MYHKT CHTHAJIM3AIMU MPUYAHA
pa3beIUHEHUS?
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4 3ananue

B cooTBeTcTBUM ¢ MHIMBHAYaJIbHBIM 33aHHEM (cM. Tabx. 1 - Homep
BapHaHTa COOTBETCTBYET NOCIeAHeH udpe HoMepa 3a4eTHON KHIKKH):

1. M300pa3uth cXeMbI pa3rOBOPHOTO H CHTHAIBHOTO COCIMHEHHH.

2. M3o0pa3uth aumarpaMmy OOMEHa CHUTHAIBHBIMH COOOIICHHUSIMHU

ISUP mexny nmyHkramu curHanu3aiuu B cetd OKCNe7.

3. VYkasare undopmannontoe coaepxanue noneit OPC, DPC, CIC,
CV nepenaBaeMbIX CUTHAITBHBIX COOOIICHHIA.
Tabmuua 1 MuauBuayanpHble 3a1aHust
Ne BapuanTa 0 1 2 3 4 5 6 7 8 9
Twun coenu-
S IR - A - EC - EC B
HEHMS
=z ) ) ) =z [9) ) ) =z 9)
= = 8 =2 = 3 = = 8 =2 = 3 = =8
2l eE 2 28 2 |25 2 | 252 | sE
o ] Q o o Q 3} 0] ) 5]
> T > an > as > an > an
IIpuunna . = .
HeycIel- £ f 5 3 o 2 . 5w
) s &l z s Z o o O o 8
HOT'O CO- = g[{, g = oI S 9
eIMHCHUS :O: 8 3 B 5 2 g s 5 2
< ° an as
IIepBriM A - B - A - B - A _
0TOMBaEeT
a0OHEHT
BI/UI cocau- 1 1 1 1 1 |
(5] [ o @] < Q Q o o o
HCHUA ] o [} [}
2 2 £l 2g £g g 23 2 B ol 59
= = 5 I ga K I 2a F 5 I H =
3 3 X 5 ol ¥ 5 @9 ol 8 % g x g
5 |2 |5¢g 2958 ¢ | 282 |5¢g5¢
= |2 |=9& =92 |& |= |=9=

5 Conep:xanue otuera

1. Cxewmsl pa3roBOPHOTO ¥ CUTHAJIBLHOTO COCTUHEHHH IS 3aaHHO-

ro BapHaHTa.

2. JlmarpamMma oOMeHa cHrHaJbHBIMH coobmeHusMu ISUP  mexay
nyHkTamu curHanuzanuu B cetu OKCNe7 ¢ ykazaHue monel CUTHaNbHBIX

enqunur OPC, DPC, CIC, CV.
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6 MeToanyeckue yKa3zaHus

Ioxcucrema ISUP, monw3ysck yenyramu MTP u SCCP, obecnieun-
BaeT JIOTMYECKOE COEIUHEHHE MEXIY JBYMS OKOHEYHBIMH CTaHLUSIMU
ISDN. [Ins ycraHoBneHus! M nojaaepkanusi BeizoBa B cet ISDN HeoOxo-
J¥Ma Tepeada pa3sHoOOpa3HOH ciry:keOHOH HMH(OPMAIMH MEXKTY OKOHEY-
HBIMH CTaHOUSAMH. Tak TenedoHHBI HOMEp, yKa3bIBaMBIH TEPMHHAIOM
ISDN, ncnonesyercsst MTP n/unmu SCCP anst mapmpyTusanun B TedeHHE
YCTaHOBIICHHS COeNHEHN;, Ko naeHTudukannu kanana CIC ucmonsiyer-
cst moacuctemoit ISUP st coenuuaenus B cetu OKC Ne7, a uadopmanus o
BBI30BE OIpPEeNseT THIT COSTUHEHUS MeX Ty OKOHeuHOH ctanuueii ISDN u
tepmuHanoM [SDN. IIponenypa ycraHoBIIeHHSI U pa3beJUHEHHsT 0a30BOTO
COCIMHEHUS B BUJE CTPEJIOYHOM AMarpaMMbl IpeicTaBieHa Ha puc. 1. Orta
JarpaMMa TaKKe JIEMOHCTPUPYET OTHOLICHHE MeX1Ty aOOHEHTCKOW CHr-
nanmuzanueit ISDN (EDSS1) u coobmenusmu ISUP.

Korna nonezoBarens naunuupyetr ISDN-BBI30B (Hampumep, myTeM
CHATUSL TPYOKH Tene(OHHOrO ammapara), HCXOAsIlee TEePpMHHAIBHOE
yCTpOHCTBO abOHeHTa A mockuiaeT cooliieHue «3anarue» (Setup) mo D-
KaHaJly B OKOHEYHYIO CTAaHIIMIO A.

[Tpu nmpueme 3ampoca yCTaHOBIJICHHSI COCTMHEHHS OT BBI3BIBAIOIIECTO
aboHEeHTa MCXOMAIas CTAaHIUS A aHAIM3UPYET WHPOPMAIHIO O MapIIPyTe
n noxacucteMa ISUP mynkra curnamuzanuu SPp dopmupyer HadaigbpHOE
aapecnoe coobmienne IAM. Coobrienue IAM nepenaet agpecHyro HH)OP-
MalllIo, a TaKkKe WHPOPMAIIMIO, OTHOCSIIYIOCS K YCTaHOBJICHHIO COETUHE-
HUSA (HampuMep, BKIIOYEH JIM MOJYKOMIUIGKT 3XOIOAABISIOMINX
YCTPOMCTB HA HCXOAIIEH CTOPOHE, TUI HCXO/ISIIETO JOCTYIIA: aHAIOTOBBIN
win [SDN, ecTh I B COCTUHCHUU CITyTHUKOBBIN KaHAI U JPYTy0 HHDOP-
MAITHIO).

AHann3 HOMepa BBI3BIBAEMOTO a0OHEHTa MO3BOJISICT HCXOISIICH
CTaHIIMM A ONpEAENNTH HalpaBJIeHHE MapIIpyTH3alliK BbI30Ba. B mpuse-
JICHHOM Ha puC. | IpuMepe BBI30B HANPABISETCS K TPAH3UTHOM cTaHIuK B,
BBINOJHSIONIEH TakXke (YHKIMH OKOHEYHOTO IyHKTa CHrHamm3amuu SPp.
WNudopmarms B coodmennn [AM ykaspiBaeT Ha THI TpeOyeMOTO BBI3BIBA-
oM abOHEHTOM COCIMHEHUs, HampuMmep, coenmHenue 64 Kowut/c, Tum
TEpMHHAJA, TUI YCIYTH U 1p. JTa HHPOPMAIKS MOCHUIAETCS K TPAH3UTHOMN
craHimu B mo 3BeHy curnanuzanuu 1. Kpome Toro pasroBopHbIi TpakT B
CTaHIMK A TIPOKITIOYAeTCss B 0OpaTHOM HaIpaBJICHWH (BBI3BIBAIOIIMIA a00-
HCHT MOXCT CJIbIIIaTh TOHAJIBHBIC CHUI'HAJIbI, ITOCBLIIACMBIC CCTHIO, HO HC-
BO3MOJKHA Iepesiaya MH(OOPMALMK OT BBI3BIBAIOLIEH CTOPOHBI B pa3roBOp-
HBIN TPAKT).
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CurHanuaauns EDSS1 __ Curranusauun OKCNe7 (nonencrema ISUP) - Curvanusauvs EDSS1
ab.A cT.A cr.b a6.6

|l ANl E1(PK1) E1(PK2) ANl ME
: AN = AN
3C1 3C2
SPa - JR,AT - - — — - OSPS
3ansTue (Setup) JAM1{pPC=8 ;g‘:ii’;‘
leic-1 | IAM2 |cic—s |
3aHsTne (Setup)
‘opc =5 nB
(opc =8 ACM1|PPC=E Onoseluenme (Alerting) —»
ACM2{DPC=4 }C\c:z
[ciIc=1 oPC— 5 OrtseT (Answer)
KnB|  Onosewenve (Alerting) fopc 5] o |
ANM2|DPC =41 cic=2 J
}CIC -1 ‘
>€ CoepvHenme (Connect)
Paarosop/nepeaaya AaHHbIX
PasbeaunHerue (Disconnect) oPC = ,,‘
— e OPC =5
RELl‘cwcq [ DPC - 5
ov-t6) REL2 jcic =2
CV =16
3 rumemane oo
RLC1 {DPC=4 - 3aHaTo
leic -1 oPC=5) —
) RLC2 !ppc=5}
—— —— cic=2 | —

- MpoknioyeHne pa3roBopHOro TpakTa B - MpokriioueHue pasroBopHOro Tpakta ® - OcBoboXaeHNe pasroBopHOro TpakTa
o6paTHOM HanpasneHun B oGe cTopoHb!

Puc. 1 Inmarpamma oomena curaanbHbIME cooOmeHnssMu OKCNe7 mpu
YCTaHOBJICHHUH U Pa3beIUHEHUH COCIMHEHHS B CETH

Bce curnanbnbie coobmenuss OKCNe7 umeroT cienyromme o00s3a-
TENBHBIC MOJIS B 3TUKETKE MapIIPy TUPOBAHHS:

OPC — kox myHKTa oTnpaBiieHHsl (B paccCMaTpUBaeMOM IpUMEpe —
910 KOIbl A, B 1 B);

DPC — xon nmyHkTa Ha3HaueHus (aHaigorndHo A, B u b);

CIC — xon uneHTH(UKAIH KaHana, BKIodaromuil Ne tpakta KM
n Ne xaHaJIBHOTO MHTEpBaja B HEM (B paccMaTpHBaeMOM NpPHUMEpE — 3TO
PK1 n PK2).

Tak kak B cTaHnnu B Tpebyercss koMMyTanust pa3sroBOpHOTO KaHaua,
To B coobuienun |AM 1 yka3ssiBaercs B kauecTBe kojga DPC=B.

[lyHKT curHamm3amuu TpaH3UTHOH cTanmmu B SPg mpuHuMaer co-
obmenue IAM1 n aHanmu3upyeT coneprKairyrocs B HeM nHpopmanuio. AHa-
mu3 nudp HOMEpa BBI3BIBAEMOTO a0OHEHTa Ha TPAH3UTHOW cTaHIuH B
ompenenseT NATPHEHIINA MapmpyT K BXoasmied craHmmu b. Anamus
ocranbHOM nH(popMmauuy, conepxkaiueiics B IAM1, onpenensier BIOOp co-
OTBETCTBYIOIIEr0 pPa3roBOPHOIO TpakTa, Hampumep, kaHain 64 Kowut/c.
Cranuust B npokirouaer pasroBopHblii TpakT B 00e cropoHsl, SPg dhopmu-
pyeT curHanbHOe coobmeHne IAM?2 u nepenaer ero 1o 3BeHy CHIHAJIN3a-
un 3C2 K myHKTY curHanu3anuu SPg Ha cranimu b.
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ITocne mpuemMa HeoOX0muMON HH(DOPMAIUK BXOIAIICH CTaHIUH b
BBI3BIBAEMBbIil A00OHEHT MH(POPMHUPYETCS O BXOMAIIEM BBI30BE, & OT BXOJIS-
niet crannuu b x TpaH3uTHOW cTaHnuu B mockiiaercs coodienue «Ampec
nonseiii»y ACM1 o npunsitun nonHoro aapeca. Coodienne ACM2 o npu-
HATHUY TIOJTHOTO ajipeca 3aTeM MepeaaeTcs K ucxoasuien cranuuu A. [Ipuem
COOOIIEHNsI O TPUHSATHH IOJHOTO ajpeca Ha JI000H CTAaHIMH, Y4acTBYIO-
el B yCTaHOBJICHUU COEIMHEHHs, YKa3bIBaeT Ha YCIICIIHYI0 MapHIpyTH3a-
LIMIO BBI30Ba K a0OHEHTY b 1 mo3BossieT yanuTe U3 naMsaTi HHPOPMAIIHIO,
CBSI3aHHYIO C COCIMHCHUEM.

Korna BbI3bIBacMBIli aOOHEHT OTBEYAET HA BBI30B, BXOJIIAsl CTAH-
must b mpoxiiodaeT pasroBOpHBIN TpakT M mepemaeTr coodmenue «OTBeT»
ANM1 00 oTBeTe Ha TPaH3UTHYIO CTAaHIUIO B, KOTOpas, B CBOIO OouYepelp,
nepenaer coobmenne orBeta ANM2 mHa mcxomsmryio cranmmio A. Ilpu
npueMe cooOIIEHHsT OTBETa UCXOASIIAsl CTAaHIUS A MPOKITIOYAeT pa3roBop-
HBIIl TPaKT U B MPSIMOM HalpaBlieHUH. TakuM o0pa3oM, yCTaHaBINBACTCS
COE/IMHEHHUE BBI3BIBAIOIIETO M BBI3BIBAEMOT0 a0OHEHTOB, HAUWHAETCS TapH-
(uKanus BEI30Ba M OCYIIECTBISIETCS] PAa3rOBOP WJIM Iiepeiada JaHHBIX.

B noacucreme ISUP mcmons3yer MeTo1 OTHOCTOPOHHETO 0TOOS, T.€
Pa3roBOPHBIN TPaKT MEXIy aOOHEHTAMM pa3pyllacTcsl MPU MOCTYIUICHHH
oT00s1 ¢ omHOW cTopoHBL. Ha puc. 1 BbI3bIBatOmuii abOHEHT A TEPBBIM
HalpaBisieT CUTHall pasbeluHEHHs K cTaHimuu A. CraHuus A HadMHaeT
pa3beIMHCHUE COCAWHEHHS W IEpelacT cooOmeHHe 00 OCBOOOXKICHHUH
REL1 (c xomom mpuumubl CV=16 — «HOpMaabHOE OCBOOOKICHHE») Ha
cranimio B. ITocne 0cBOOOXIIEHNST Pa3sTOBOPHOTO TPaKTa M TOTOBHOCTH K
00CITyXMBaHUIO HOBOTO BBI30Ba TPAaH3UTHAs CTAaHLUS B moceutaet coodmie-
HHe 00 oxoH4YaHuMM ocBoOokaeHMa RLC1 Ha ncxomsmryro craHiumio A.
Crannus B nepenaet takxe coobmienne ocBoboxaeHuss REL2 craniuu b.
[Ipu mpueme coobuienust ocBoboxkaenns REL2 BeinmonHsieTcs: pa3beanHe-
HHUE Pa3rOBOPHOIO TpakTa Ha cTaHIMU b u mepenaercs coobuienne 00
okoHuYaHHU ocBoOokaAeHNs RLC2 Ha cranuuio B.

[Tpn apyrux npuuuHax pazbequHeHHH B coodmenusx REL ucnonb-
3ytoTcs cienyromme koael npuumH: CV=17 — abonenrt 3amsar; CV=19 —
aboneHt He otBevaeT; CV=28 — Henonublil HOMep; CV=22 — HOMep u3Me-
HeH; CV=21 — oTka3 OT BBI30BA.
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IIpakTH4yeckoe 3ansaTe Ne6
«ITPOIIECCHI YCTAHOBJIEHUA COEJIJMHEHUM B CETH
CJEAYIOLETIO NOKOJEHHUSA NGN HA BA3E
MPOTOKOJIA SIP»

1 eanb 3aHsiTHS

Wzyuenune npotokona SIP u momydeHne MpakTHIECKUX HABBIKOB I10-
CTPOCHUS CUTHAIBHBIX AUArPaMM.

2 JIutepartypa

1. T'onpamrreiin B.C., CokomoB H.A., SInosckuii I'.I". Cetu cBsizu /Y4ueOHUK
it BY3os. CI16.: BXB-Iletepoypr, 2010, c. 298-302.

2. PocnsixoB A.B. OcnoBbl |P-tenedonnn / YueObHoe mocodme. — M.:,
HUPUAC, 2007, c. 83-88.

3 KoHTpoJbHbIEe BONPOCHI

1. Tlepeuncmure ocHOBHEIE AeMeHTH SIP-ceTn, ykaxknTte ux QyHKIIH.
2. Tlepeuuncnure tunsl cepepoB SIP-cetn, ykaxure ux QyHKIHH

3. TIpusectu npumep SIP-cetn. Onucath Ha HEM B 00LIEM BHJIE MTPOLIECC
YCTaHOBIICHHSI COETUHEHHS MEXly TepMHUHAJIAMU.

4. Coobmenus npotokona SIP. Kakoit ¢popmar coobuieHuit u ux cTpyk-
Typa?

5. Ha3naueHwue 3ampocoB 1 0TBETOB npoTokoia SIP.

6. Omnwmcarp npolece YCTaHOBJICHHUS COSANHEHUS C YIacCTHEM cepBepa
riepeasipecanm.

7. Ommcats npoIiecc yCTaHOBJICHHS COSIUHEHHS C y9aCTHEM IPOKCH-
cepBepa.

8. B yeM pasHHIa CIICHApHEB YCTAHOBIICHUS COCAMHEHHS C y4acTHEM
cepBepa Iepeapecaliy U ¢ y4acTHeM MpoKcHu-cepBepa?

4 3aganue
I/I306pa31/ITI) CTpenquon III/Ial"paMMy YCTaHOBJ'IeHI/IH COCUHCHUSA U

ero paspyuieHus Mexnay nojib3oBarensiMu A u B B cetn NGN ¢ ykazanuem
HCTIONIB3YEMBIX 3aIIPOCOB U OTBETOB IpoTokoina SIP.
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Tabnuma 1. Mcxomuble JaHHBIE IUIS 3a0aHUS

Howmep
BapHaHTa

0

1

2

3

4

Hamuane
MIPOKCH-
cepBepa
y aboH.
A

Ja

HECT

Ja

HET

Ja

HET

Ja

HET

Ja

HET

Hamnuue
MIPOKCH-
cepsepa
y aboH.
B

Ja

HET

HET

na

Ja

Ja

HET

Ja

Ja

Ja

Hcxon
BBI30BA

Vcnemnsiii, orooi abonenra A

Heycnenrneiii, aboneHt B 3ansr

Ycnenrnelii, 0T00M adoHeHTa A

Heycnemnsiii, mpokcu-cepsep B
HE MOKET 00CITYKHTB 3aIpoc

Vcneunslii, oT00i aboHeHTa. A

Heycnemnslii, B mpokcu-cepsepe
B He peannzoBaHbl GyHKIUH

Vcenemnsiii, orooi aboHeHTa A

Heycnemnslit, 3anpoc He MOHAT
npokcu-cepsepom B

Heycnemnsiii, npokcu-cepsep B
neperpyxeH

Heycnemnsiii, npokcu-cepsep B
OTKa3aJcs 00CIyKHUTh 3aIPOC

5 Conep:xanue oTuera

CrpernouHas auarpaMMa yCTaHOBIICHHS COEAUHEHUS U €r0 paspylie-
HUsE Mex 1y niosib3oBaTesiMi A 1 B B cetn NGN Ha 6asze nporokoma SIP.

6 MeToauueckue yKazaHus

6.1 CueHapuii ycTaHOBJIEHHsI COeTHHEHHUSI Yepe3 cepBep Mmepeajapeca-

107011

Br3siBaromeMy nosb3oBaTeio A TpedyeTcst BBI3BATh JPYToro MOJb-
3oBatens B. On mepemaer 3ampoc INVITE (1) Ha u3BecTHBIH emy anmpec
poKkcHu-cepBepa 1 Ha opT 5060, ncnonp3yemslii mo ymomdanuto (puc. 1). B
3ampoce BBI3BIBAIOIINN IOJB30BaTelh A YKa3bIBaeT aJpec BBI3BIBAEMOIO
nosib3oBarens B. IIpokcu-cepeep 3ampalimBacT TEKYIUU aapec HY>KHOTO
MOJIH30BaTeNs y CepBepa OMpeNeNIeHHs] MECTONOIOXKEHUs (2), KOTOpBIHA co-
obrraet emy 3tot anapec (3).
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Cepeen

BIZEIE 210 W Wit B blEaeMEld
I'IDJ'IbBDBaTu-ll?J'Ib Mpokcy-cepsen DR EARNEHAA MMk 0B 8Tk
MECTONONDHEHWA

1. IMNWITE -
L 2. 3anpoc onpejenadd A
MECTONONOKEHHA
3. OTEET © TEKWMM
- ajpecom
-t
|
4 INVITE -
e e 5. 180RNngng ________ |
e ——_ 5. 180 Ringing __
¢ @ook |
g 8-2000K |
7. ACK
T ACK .
-
A b,
Fazr0E0pHaA Daza
- 8. BYE
- 8. BYE
Lo _° 9.2000K
12,200 0K
——————————————————————————— -
| | |

Zanpockl
—————— OTEETHI
Puc. 1 CueHapuin yCTaHOBINEHUSI COeANHEHUs Yepes NPOoKCU-cepeep

Ilocne BBIACHEHMS aapeca BBI3BIBAEMOI'O IOJIB30BATEIIA B IIPOKCH-
CEepBEp BBI3BIBAIOIIETO MOJB30BATENSI A MEPEaeT 110 ATOMY apecy 3arpoc
INVITE (4). Be3biBaeMblii MONb30BaTeb B OMOBENIACTCS aKyCTUYECKUM
WIN BU3YaJIbHBIM CHTHAJIOM O TOM, YTO €ro BBI3BIBAIOT (5); OH MOJHHMAET
TpyOKy, 1 orBer 200 OK otmpaBisiercss k npokcu-cepepy (6). Ilpokcu-
cepBep IMepenpaBisieT 3TOT OTBET BbBI3BaBIIEMY mojb3oBatemo A (6), mo-
CIICJIHUI TOATBEPIKAACT MPABIIILHOCTD NpHeMa, nepeaasas 3anpoc ACK (7),
KOTOPBIN MepernpaBisieTcsi K BBI3BaHHOMY monb3oBarento B (7). Coennnenune
YCTaHOBJIEHO, MAET pas3roBop. Korma BeI3BaHHBIA IMMOJB30BATENb  KIaJeT
TpyOKy, TO mepenaercs 3amnpoc BYE (8), mpuem koToporo moarsepxmaeTcs
monp3oBatenieM A otBeroMm 200 OK (9), koTopeiid TpaHCIHpYeTCS MPOKCH
cepBepoM mosb3oBarenio B (12).

[Tpumeuanue: ecay TPOKCH-CEPBEP BBI3BIBAIOIIETO IOJIb30BATEINS
3HAET O TEKYIEM MECTOIOJIOKEHUH BBI3bIBAEMOTO MOJIb30BATENsI (3HAET €T
cereBoii IP-ampec), To OH He 00paIaeTcst K CepBepy ONPEACICHUS] MECTOIIO-
JIOKEHHUSI.
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6.2 OTBeTsI poTOKOIa SIP

B nporokose SIP omnpezeneHbl MIeCTh THIIOB OTBETOB, HECYIHX pa3-
HYI0 (YHKIMOHAJBHYIO HArpy3Ky. THI OTBeTa KOTHPYETCS TPEX3HAUHBIM
yucnoM. CaMoll BaKHO# siBisieTcsl mepBast mudpa, KoTopas OmperenseT
KJIACC OTBETa, OCTAbHBIC JBe LU(PHI JIUIIb JTOMOJIHAIOT MepBylo. B Heko-
TOPBIX CIIy4asx 000pyIOBaHHE JaXKe MOXKET He 3HATh BCE KOABI OTBETOB, HO
OHO 00513aTENIFHO JOJDKHO HHTEPIPETHPOBATH MEPBYIO LH(pPyY OTBETA.

Bce oTBeTHI menaTcs Ha BE TPYIIIBL: UHDOPMAYUOHHBIE U DUHATD-
Hble.

Hngpopmayuonnsvie omeemut KOOUPYIOTCS TPEX3HAUHBIM YHCIIOM,
Ha4YHHAIMUMCA C CAUHUIBI, I1xx u IMMOKa3bIBAaIOT, YTO 3aIIpOC HAXOAUTCA B
cragun o0pabotku. MHdopMannoHHbIE OTBETHI MMOKA3bIBAIOT, YTO 3arpoc
HaxoJMTCsl B cTaguu o0OpaboTku. Hampumep, mHGOPMAIMOHHBIA OTBET
100 Trying mpenHa3Ha4YeH 1Sl YCTAHOBKH Ha HYJb TaiiMepoOB, KOTOpBIE 3a-
MmycKawTcs B 00opyaoBaHuu, nepenasiiem 3ampoc. Oteer 180 Ringing mo
HA3HAYCHUIO OH HACHTUYCH curHaity «KOHTpONb MOCBUIKM BBI30Ba» H
03HAYaeT, YTO BBI3BIBACMBII MOJIB30BATEIb MONYYaeT CHTHAT O BXOJISIIEM
BBI3OBE.

QDunanvHvle omeemvl KOOUPYIOTCS TPEX3HAYHBIMU YHCJIAMH, HAYH-
HatormmMmucs ¢ uudp 2, 3, 4, S u 6. OHK 03HAYAIOT 3aBepuIeHHe 0OpadoT-
KU 3aI1poca U COAEPXKaT, KOra 3TO Hy>KHO, pe3yJIbTaT 00pabOTKH 3arpoca.

OTBeTHI 2XX 03HAYAIOT, YTO 3aIPOC OBLT YCIIEIIHO 00paboTaH.

Otser 200 OK Ha 3anpoc INVITE o3nauaer, uto BbI3bIBaeMOe 000-
PYIOBaHHE COTIIACHO HA YJIaCTHE B CEAHCE CBS3H.

Otser 200 OK Ha 3anpoc BYE o3Hauaer 3aBepieHue ceaHca CBS3H.

Oter 202 Accepted o3nauaet, uTo 3ampoc ObLT MPHHAT AJst 0Opa-
00TKH, HO 00pabOTKa ellle He 3aBepIlcHa.

OTtBeThl 3XX HHPOPMHUPYIOT 000PYJIOBaHHE BBI3BIBAIOLIETO MOJB30-
BaTeNsl O HOBOM MECTOMNOJIOKEHHU BBI3BIBAEMOTO MOJB30BATENS HIIH Tepe-
HOCSIT JPYTYI0 HHPOPMAIHIO, KOTOpas MOKET ObITh UCIONB30BaHa Ui HO-
Boro BeI30Ba. Hampumep, ortser 302 Moved Temporary o3nadaer, d9to
MOJIE30BAaTENb HAXOJHUTCA 110 APYTOMY afpecy.

OtBeTbI 4xX HHGOPMHUPYIOT O TOM, YTO B 3ampoce OOHapykeHa
ommoOka. [loce noy4eHus Takoro OTBeTa I0JIb30BaTeNb HE JOJDKEH Iepe-
JaBaTh TOT K€ CaMbIi 3ampoc 6e3 ero moaudukanud. Hampumep, orset 486
Busy Here o3navaer, 4To BBI3BIBAEMBIH I0OJIB30BATENb B HACTOAIMHA MO-
MEHT HE MOKET MPHUHSITH BXOAIINN BBI30B 10 AanHOMY aapecy. Oteer 403
Forbidden o3navaer, 4to cepBep MOHSII 3aMpoC, HO OTKA3aJICsA €ro 00CiIy-
KUBATh.
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OTBeTbI 5XX HHPOPMHUPYIOT O TOM, YTO 3aIPOC HE MOXKET OBITh 00-
paboTaH u3-3a OTKa3a cepBepa:

— oteet 500 Server Internal Error o3nauaer, uro cepBep He MMeeT
BO3MOXKHOCTH OOCITY>KUTb 3aIpoc M3-3a BHyTpeHHel omuOku. KinueHt mo-
JKET TIOTBITAThCsl ITOBTOPHO ITOCIATH 3aIPOC Yepe3 HEKOTOPOe BpeMsi;

— oter 501 Not Implemented o3nauaer, uTO B CepBepe He peanu3o-
BaHBl (DYHKIMH, HEOOXOANMBIE JJIsI OOCTyKUBaHUS 3TOro 3ampoca. OTBeT
nepenaeTcs, HalpuUMep, B TOM cilydae, KOrja cepBep He MOXKET PacIio3HATh
THII 3aI1pOca;

— oter 503 Service Unavailable rooput ot Tom, uto cepBep He
MOXET B JaHHBI MOMEHT OOCIY)KUTbH BBI30OB BCIEICTBHE NEPETPY3KH HIIH
MIPOBE/ICHUS TEXHUYECKOTO 0OCIY)KUBAHUS.

OTBeTbI 6XX HHPOPMHPYIOT O TOM, YTO COCTUHEHHE C BBI3BIBAEMBIM
MOJIb30BaTEIeM YCTAaHOBUTH HEBO3MOXxHO. Hampumep, otser 600 Busy
Everywhere coo01maer, 4To BbI3BIBAEMBI MMOJB30BATENb 3aHAT U HE MOJKET
IPUHATH BBI3OB B I[aHHBIﬁ MOMCEHT HHM IO OAHOMY M3 UMCIOIUXCA Yy HETO
a/IpecoB.
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[pakTHyeckoe 3ansaTue Ne/
«PACYET TAPAMETPOB OBOPYJIOBAHUS CETU
CJHEAYIOIIETO MOKOJEHHASA NGN»

1 llean 3ansaTHS

I/I3y‘ICHI/Ie METOAUKHU U MMOJTYUCHUE MPAKTUICCKNX HABLIKOB pacucTOB
napaMeTpOB MYJIBTUCCPBUCHOI'O Yy3Jia AOCTYIA U TPAH3UTHOT'O IJIKO3a, UC-
MOJIb3YyEMbBIX B CCTAX CBA3U CICAYIOIIECTO IMMOKOJICHUSA NGN.

2 JIutepatypa

Pocnsxos A.B. Ceru cienyromiero nokoseHns. Yacts 11 / Yuebnoe mocobue.
— Camapa, [II'ATH, 2008, c. 123-147.

3 KoHTpOJILHBIE BONIPOCHI

1. Tlosicaure HazHavyenue nuto30B B cetit NGN.

2. Yewm omnmyaroTcst pasnuuHble THIH 1UTI030B ceteit NGN: Tpan3uTHBIH
(TpaHKHMHTOBBIN), CHTHAJIBHBIN, TOCTYTIA, PE3UICHTHBIN T0CTyTa?

3. Kakoe 00opynoBaHHe BXOIHUT B COCTaB MYJITUCEPBHCHOTO Y311 JIOCTY-
na MSAN?

4. VYxaxure OCHOBHbIC BAPHAHTHI TOJKIFOUYCHUSI OKOHEYHBIX MOJIb30BATE-
neit Kk MSAN.

5. VYkaxkure BapuaHThl MOAKIIOUECHUSI NAKETHBIX TEPMHUHAIOB K CETH
NGN.

6. Kak paccunTbiBaeTcst Harpy3Ka Ha pe3WICHTHBIH HITI03 A0CTyma?

7. TlosicHnTe MeTOAMKy pacuera MapaMeTpOB MYJIBTHCEPBHCHOTO Yy3Ia
nmoctyma MSAN.

8. TlosicunTe MeTOAMKY pacyera mapamMeTpoB TPAH3UTHOTO HITIO3A.

4 3aganue

B cootBeTcTBHY C 331aHHBIM BapuaHToM (cM. Tabi. 1 - HOMep BapH-
aHTa COOTBETCTBYET MOCeAHeH dpe HoMepa 3a4eTHOM KHIKKH):
1. PaccuuraTh napaMeTpsl MyJIBTHCEPBICHOTO y3J1a JOCTYTIA.
2. PaccunTarh nmapameTpsl TPaH3UTHOTO IITIO3A.
3. WM3oOpasute mpoektupyemyto cetb NGN ¢ ykazaHmeM myTei U mpoTo-
KOJIOB IIepeavyl CHTHAJBHBIX U MEIHAIlOTOKOB.
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1.

Tabmuna | UnauBuayansHble 3a0aHAS

Ne

HUcxoaHblii ma-
pametp

BapunanTsl 3ananuii

0] 1] 2[3[]4]5]6]7]87]09

ITapaMeTpbl MyJIbTHCEPBHCHOTO y3ja goctyna MSAN

1.

Yucno aboHEHTOB
CCOIT

700

250

300

350

400 | 450

600

750

550

200

2.

Yuciio aDOHEHTOB
ISDN-BRA

30

50

45

20 | 55 | 40 | 80

60

70

35

3.

Yucmo abOHEHTOB
C MAKETHBIMH TEP-
MHHAJIaAMU
SIP/H.323, Bximro-
YEHHBIX HETIO0-
CPE/ICTBCHHO B
MSAN

50

45

60

25 | 35 | 55 | 30

40

20

45

. | Uxcmo aboHEHTOB

C MaKEeTHBIMH Tep-
MHHAJIaAMU
SIP/H.323, Bkiro-
yenublx B LAN

60

80

150

100

170 | 70 | 90

110

140

70

Uwucno motokos El
B HHTepdeiicax
V5.2 mia non-
KJIIOUEHHUS CeTeH
noctyna AN

15

10

11

. | Unrcmo mHTEpdEii-

coB PRI mis mon-
KITIOYEHUSI
VIIATC

11 | 13

7.

Tun peuyeBoro
komeka G.7XX
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5 Conep:xanue otuera

1. Tabmuma ¢ ICXOIHBIMA JaHHBIMH.

2. Pesynpratsl pacueros mapameTpoB MSAN u Tpan3uTHOTO NMUTIO3A:

— Harpy3ku Ha Bxoge MSAN u TGW,;

— monoca npomnyckanus as nojkitodeHust MSAN u TGW,
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—  THII ¥ KoiudecTBO uHTepdeiicor moakmodennss MSAN u TGW
TpaHCHOPTHYIO |P-ceTs.
3. Cxema MOJKIIIOYEHHs] MYJIBTHCEPBUCHOTO y3I1a IOCTYIa U TPaH3UTHOTO
untro3a B cetb NGN (yka3ate myTH nepenadyl CUTHAJIbHBIX U MEIUAIlOTOKOB
U HCHOJIb3YEMBIE ITPU 3TOM MPOTOKOJIBI Iepeayn).

6 MeTonnueckue yKazanus
6.1 Coctas o6opynoBanus ceru goctyna NGN

[ moaximioyeHHs paszIMyHBIX Mojb3oBareneit k cetu NGN Ha
YPOBHE CETH JIOCTYIIa UCTIOJIB3YIOTCS 1Ba THIIA 000PYJOBaHHUS:

- Meouauiniossl — JUIS TIONKITIOYEHHUS IMHUM 1 TEPMHHAIBHOTO 000-
PYJOBaHHS TOJIB30BATENEH, HE PA0OTAIOIIETro C MAKETHBIMHI TEXHOJIOTUSIMH;
OCHOBHOE Ha3HAUCHHE MEAMAILTIO30B — NPeoOpa3oBaHME MOIH30BATENb-
CKOH M CHT'HaNbHOW MH(OpMaIuK B MMAaKETHBIH BUA HA 0a3e CTeKa MPOTOKO-
noB TCP/IP, npuronusiii ast nepenadu B TpancnoptHoi cet NGN.

- naxkemHvie KOMMYMAmMOPb/MApupymusamopsl - Uil TMOJKITIOYe-
HUSI TMHUA ¥ OKOHEYHOTO 00OpYJOBaHMS IOJIb30BATENCH, pabOTaIoOmETo ¢
MMaKEeTHBIMH TEXHOJIOTHSAMHE Ha 0aze creka npotokono TCP/IP.

Pa3nuyaroT HECKOJNBKO BUIOB MEIUAILTIO30B B 3aBUCUMOCTH OT TH-
na NOAKIIYAeMbIX JIMHUI U TEPMHHAIBHOTO O0OpYAOBaHUS MOJb30BaTe-
nei:

1) pesudenmmuutii winioz docmyna RAGW (Resident Access Gateway)
— Ipe/iHa3HaveH /sl HEMOCPEICTBEHHOTO BKIIIOYEHHS aOOHEHTCKUX JIMHUM,
HalpyMep aHaJIOTOBBIX TENe(OHHBIX JIMHUH, K KOTOPBIM MOTYT ITOJIKJIIO-
YaThCsl TEPMHUHAIIBI TeIe(hOHHOHN ceTH cBs3M ob1ero noip3oBanus (CCOII),
Takhe Kak TPaJWIHNOHHBIC TeJIC(OHHbIEC alIapaThl, aHAJIOTOBBIE MOIEMBI,
(akcumMuibHBIe anmapatsl, MoxeMbl XDSL 1 nn¢poBbIx aDOHEHTCKUX JIH-
Huit [ISDN, K KOTOpBIM MOAKITIOYAETCsl TepMUHAITEHOE 000pynoBanue 6a3o-
Boro goctyna BRA (2B+D), nHanpumep, mudpoBsie TeneOHHBIE armapaTsl
ISDN, BupeotenedoHs U ap.;

2) wmioz docmyna AGW (Access Gateway) — TpeqHasHa4YeH st
BkitoueHus cereit gocryna AN (Access Network) uepes unrepdeiic V5.2,
KOTOPBIM MOXKET BKJIIOYaTh OT 2 10 16 mepBuuHbix motokoB El, T.e. nXxE1,
rae N=2+16 wim YIIATC uepe3 unrepdeiic nepsuunoro nocryna PRI cetn
ISDN (30B+D);

3) mpansumnwiti (mpanxuneoswir) wmoz TGW (Trunk Gateway) -
MIpeHa3HaueH Ul BKJIIOUCHHS COEAMHHUTENBHBIX JIMHUHA OT CYIIECTBYIO-
mux tesedonubix craHnuid CCOIT muist conpspxennst ¢ cetbto NGN 1o mep-
BuyHBIM ToTokaM El ¢ curnammzamueir OKCNe7 mns monxmroueHust mud-
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poBeix ATC m R1,5 2BCK+MUK) nmis moaxiro4eHHs KOOPIWHATHBIX
ATC.

YacTo KOHCTPYKTUBHO PE3UAECHTHBIM LIUII03 U LIUII03 AOCTYIIA pealt-
3YIOTCSL B BHUJIE €JMHOTO MYJBTHCEPBUCHOrO y3na poctyna MSAN (Multi-
Service Access Node). B cocras takoro MSAN 00s13aTelIbHO BXOIUT I1a-
KeTHbIH kommyTaTop XxEthernet, B KOTOPBI KpoMe IITIO30B AOCTYIA BKIIO-
YaroTCsl HEMOCPEACTBEHHO BCE MCTOYHUKH HArpyskH, paboTaromiue 1o ma-
KETHBIM TEXHOJIOTHSM: JIOKAIbHbIC BbIYUCIUTENbHBIE ceTH LAN U MynbTH-
MenuitHbIe TepMuHaIBl Ha Oa3e mporokosios SIP, H.323 (puc. 1).

MSAN
Axanorosbilit N 2ab
TenedoH
. BRI Pe3npeHTHbIN
Undposoit ISDN o3 goctyna
TenedgoH
V5.2
Wntepderic
CeTb e KommyTaTop xEthernet
poctyna nAoctyna xEthernet
PRI
xEthernet
SIP, H.323
|P-TenedhoH
xEthernet
SIP, H.323

Puc. 1 — CTpykTypa MynbTUCEpPBUCHOIO y3na goctyna MSAN
6.2 Pacuer mapamerpoB MSAN

Jns pacuyera o6bema obGopynosanuss MSAN nocryma HeoOxomumo
3HaTh MOCTYMAIOIIYI0 HAa HErO Harpy3Ky. Paccumraem OTHENBEHO HarpysKH,
MOCTYMAIOIINE Ha KKl BH/I IILTFO30B, BXOAsIuX B coctaB MSAN.

1. OO6mias Harpy3Ka, MOCTYIIAIOMIAS Ha pe3uO0eHMHublll U3 00CHY-
na RAGW, obecnieunBaromuii MOIKIIOYEHNE AaHAJIIOIOBBIX a0OHEHTOB
CCOII u abonenros 6a3zoBoro gocryna ceri ISDN, paBHa:

Yraew = Yccort - Necort + Vispn - Nispn -2P1 (1)
e Yccon — YAenbHas Harpy3ka Ha omHoro abonenta CCOII, pasua 0,1
Opx;

Nccorn — 9HCIIO a0OHEHTOB, HCIOJB3YIONIMX MOIKIIOUCHHE 10 aHAJIOTOBOM
adbonenTckoi muauu k CCOIT,
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Yispn — YJZenbHas Harpy3ka Ha oaHoro abonenta cetu ISDN, paBua 0,2
Opx;
Nispn — YHCII0 a0OHEHTOB, HUCIIOJB3YIOIINX MOIKITIOYCHHE 10 0a30BOMY J0-
cryny cetu ISDN.

2. OOmas Harpyska, MocTymarommas Ha uuitos docmyna AG, obecrie-
YHMBAIONIMK TOAKIIOYeHue ceTerd poctyma CJI uepe3 wuHTepdeiic VS u
VYITIATC gepes untepdeiic nepsuunoro nocryna PRI, paBHa:

Yacw =30Y sN, s +30Yy, r Nyre s 0PI )

Yy 5 — YACIbHas Harpyska Ha OJWH KaHan uHTepdeiica V5.2, pasnas 0,7
Opm;

Nys — obiee uncno norokos E1 B uaTepdeiicax V5.2 1y MOAKIIOYEHHS CETEH
noctyna AN (oauH nepBuuHbI MOTOK E1 nMeer 30 KaHANOB IS MOAKIIO-
YeHHUs TI0JIb30BaTelNeil ceTu noctyna yepe3 unrepdeiic V5.2);

Yyratc — YIAeNbHAS Harpy3Kka Ha OOUH KaHan mepBudHOro mocryma ISDN
PRI mnsa monkmouenust YIIATC, paBras 0,8 Dpur;

Nyratc — oOmiee uucno untepdeitcor PRI ans momxmouenns YIIATC (oqun
untepdpeiic PRI mmeer 30 kaHaIoOB I MOAKIIOYEHUS IOJH30BaTEICH
VIIATC).

Ecnu nutio3 peaym3yeT OAHOBPEMEHHO (PYHKIIMU PE3UACHTHOTO IIITFO-
3a IOCTyIa M III03a J0CTYIa, TO 00IIas Harpy3Ka, MOCTYIAroIas Ha TaKon
MEUAILTIO3, paBHA!

Yew =Yracw +Yacw > 2P 3)

IMycts Vcod — ckopocts nepeaaun (Toioca MpoIyCKaHust) KOIeKa Orpe-
JIETIEHHOTO THITa TIPY OOCITY)KHBAHWKM PEYEBOrO BBI30Ba. 3HaueHnus Vcod s
Pa3IMYHBIX TUIIOB PEUYCBBIX KOACKOB 0€3 ydeTa WU C YYCTOM IOJIaBIICHHS
Tay3 MPHUBEICHEI B Ta0I. 1.

Tabmmma | XapakTepruCTHKH Pa3INIHBIX ITAKETHBIX PEUEBBIX KOJEKOB

Konex [Tomoca nmpomnyckaHus Kojeka, KOur /c
0e3 yuera MoJaBleHuUs May3 C Y4ETOM MOJIaBJICHUSI May3
G.711 84,80 42
G.726 37,69 19
G.729a 14,13 12.2

Torna monoca mpomycKaHusi, KOTOpast JOJKHA OBITh BBIACNICHA IS Tie-
penad B MakeTHOHM CETH TOJIOCOBOTO TpaduKa, IMOCTYNAIONMIETo Ha IIII03,
TIPY YCIIOBUH MCIOJIB30BaHMA KOJIEKa OIPEIENICHHOTO THITa Oy/eT paBeH:

Vow =K Veod Yow (4)
rae K — koaddurrent ncmosp3oBanust pecypea, K = 1,25;
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Vcod — nosoca mpormycKaHus 3aIaHHOTO PEYeBOro Kojeka 0e3 ydera win ¢
y4eToM IIOJIaBJIeHHUS ay3.

Ecmu B obopynoBannu MSAN peannzoBana BO3MOXKHOCTH HOJIKITIO-
YEHUS MO0JIb30BaTelIeH, UCIIOIb3YIONINX MakeTHbIe TepMuHaibl SIP, H.323
b0 BKIIOYEHHE JOKAIbHBIX BBIYUCIUTENBHBIX ceTeit LAN, ocymecTs-
JISTIOIIMX TIOJKITIOYEHNE TaKuX IOJIb30BaTeNiell, To Tpedyemasi moJjioca IpoIryc-
KaHus 11 noakmouenust MSAN nomkaa ObITh yBenmdeHa. Jloist yBenuueHus
TIOJIOCHI TIPOIYCKaHUS Vipaket 32 CUET NpeNOCTaBIeHUs yeiyru |P-tenedonun
TaKUM IOJTB30BATEISIM MOXKET OBITH OIpeeieHa B 3aBUCUMOCTH OT UCIIOJNb-
3yeMBIX KOAEKOB M YHCI]a mojb3oBaTeneid. Torna MOMOMHUTENBHAS 1OI0ca
mporryckaanss MSAN  mis  oOcimykuBaHUS TAKETHBIX TepMmuHamoB |P-
teneponnu Ha 6aze nmporokonos SIP/H.323 pasHa:

Vpaket =VLAN *+VsH = Ypaket Veod (NLAN + NsH) ®)
TI€ Ypaket - YICTBHAS HArpy3Ka oT TepmuHana SIP/H.323, paenas 0,2 Dpu;
NLan — guciio aboHeHToB ¢ TepmuHamamu SIP/H.323, BKiItOUEeHHBIMA B JIO-
KaJIbHBIE BEIMHUCIUTENBHEIE ceTH LAN;

Nsy — grciio abOHEHTOB ¢ TMakeTHbIME TepMuHamamu SIP/H.323, BxiroueH-
HBIMH HernocpeactseHHO B MSAN.

[Monoca nponyckanust 1ist monkmodenuss MSAN nomkHa ObITH pac-
CUMTaHa Ha IepeAady MOMHMMO MOJIb30BaTENIbCKOM €llle U CUTHAJILHOW WH-
¢dopmarmu Ha 0Oaze mnporokoma H.248/Megaco, kotopoit oOMEHUBaeTCS
MSAN c rubkum kommytatopom (Softswitch). Takium obpasom, obias moso-
ca nporyckanust st nonkimodenuss MSAN moker ObITh OmpeseneHa Kak
CyMMa COCTaBJISTFOIIHX

Vimsan =Vow +Vpaket +VH.248 - (©)

[MpubmkeHHO OyneM CUHMTaTh, YTO CUTHANIbHAs MH(OpMaLMs MpoTo-
kona H.248 tpebyer monomuurensHo 10% MOMOCH MpOIycKaHus OT OOIIeH
TIOJIOCHI TIPOITy CKaHus Ut oakmoueHnss MSAN.

KommaectBo u T naTepdeiico noaitoueHus: ooopynosanns MSAN
K ITAKETHON CETH ONPEEISIeTCS] U3 COOTHOIICHUS:

Vimsan = Nint Vint » 011/ )

rze Nip; — KomuecTBo HHTEp(EHCOB MOAKIIOYCHHUS;

Vint — MONe3Hasi 1moJioca MpOIyCKaHUs OJHOro MHTepdeiica (Hanpumep, s
unTepdericoB cemeiicta Ethernet mosesnas mosoca OpoIycKaHust HE IIPEBBI-
mraet 80% ot obmieit ckopocTn paboTsl HHTEpdEiica).

6.3 Pacyer mapamMeTpoOB TPAH3UTHOIO LIJII032

Kak npaswio, TpansutHble U036l TGW (MHOTIa MX HA3BIBAIOT TPaH-
KHHTOBBIMH) YCTaHABIMBAIOTCS Ha CYIIECTBYIOIINX OOBEKTAX CETH C YUETOM
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CTPYKTYpBl HMMEIOLIeicad Telne(OHHONH CETH CBS3M OOIIEro IMOJIb30BAaHMS
(CCOII), ocymecTBisisi MOAKIIOUEHHE TEPPUTOPHATBHO MPHONMKEHHBIX
ATC. EmxoctHble mapamerpsl numoza TGW omnpenensrorcss ucxons u3
Harpy3ku, nocrymnatomieit ot 3Tux ATC. B cBoro ouepenib, 3HaU€HHE HArpy3-
KU MOXeET OBbITh BBIUMCIIEHO Ha OCHOBe umcia motokoB El mexny ATC u
LIUTFO30M 1 Y/IEJIbHOM Harpy3KH Ha OAuH KaHai 64 KOut/c.

Torna obmast Harpyska, NoCTymnaromas Ha TpaH3UTHBIN numo3 TGW
ot Bcex ATC CCOIl, paBHa:

Yrow = NE1 30" Yia> P ®)
rne Ng; — ancno morokoB El, ocymecteistomux mogmodeHue Bcex ATC
CCOII k TpaH3UTHOMY IILTIO3Y;

Yxan — YIICJIBHAS HArpy3ka OJHOTO KaHaia 64 KOWT/C B cocTaBe MEPBUIHOTO
moroka E1, mpu pacderax npuanmaercs pasHoit 0,8 Dpit.

Cnez[yeT TAaKK€ YYUTBIBATDH, YTO I'OJIOCOBLIC BbI3OBbI O6CJ'[y)KI/IBaIOTCH
TPaH3UTHBIM IIUTIO30M C HcHonb3oBanueM kozgeka G.711. Torma momoca
TPOIYCKaHUs TPAH3UTHOTO [IUTI03a ONpenesieTcs: PopMyIIoii:

Vrew =Ve.711-Yrew: 011/C ©
rne Vg711 — pecype il mepenadd pedeBoil mHpopmanuu xopexkom G.711
(6e3 momaBnenust nays3 oH paseH 84,8 Kour/c).

[Tomumo noNTB30BaTENBCKOM MHPOPMAIIH, Ha TPAH3UTHBIHA IILTIO3 TO-
CTymaloT  COOOIICHWSI ~ TPOTOKONA  YINpaBJICHUS  MEAMANUTIO3aMHU
H.248/Megaco u coobmenus npotokoiaa OKCNe7, kotopsie mpeodpazyroTes
B coobmuienus nporokoia SIGTRAN. Jlis 3Tux cooOiieHnit Takke JT0DKeH
OBITH BBIZICIIEHA TIOJIOCA TIPOIYCKAaHUS B MUTI03e. TakuM obpa3om, oommast mo-
noca npomnyckanus TGW MoxeT ObITh BbIUKCIICHA N0 (hopmyie:

Vstew =Vrew +VH.248 +Voxc» O17/¢ (10)
rae Vyosg — mosioca MPOIyCKaHWs AJIs Hepeaadrl COOOIICHHUHA MPOTOKOJIA
H.248,;

Vokc — moJioca nporyckanus s nepeaaun cooouienuit OKCNe7.

[TpubmkeHHO OyzieM cuYMTaTh, YTO CUrHaibHas MHpopmarms H.248
Tpebyet nomnoinuTeasHO 10% 1OI0CH MpOoIycKaHus OT OOIIel ITOI0Ckl Ipo-
ITyCKaHMsl LILJTI03.

[Monoca nponyckanus mist nepenaun coobmennit OKCNe7 ompene-
JSIETCSI C MCIIONIb30BAHMEM METOIVKH IepecueTa pasrOBOPHOM HArpy3ku B
Harpy3ky OKCNe7, mpuMmeHsieMO#l TpH TPOEKTUPOBAaHHWU ceTeil oOrieka-
HaJILHOM CUTHAJIN3ALNU:

Vokc =Y16w Kok Vac * Yse KsigTRAN » OHT/C, (11)
e kopc =0,166x10"° — ko>(duuHeHT mepecyeTa MECTHOH TeneOHHOI

Harpy3ku B Harpy3ky OKCNe7;
V.. = 64000 — nosoca npomyckanus 38eHa curHanuzanun OKCNe7, our/c;
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Y5 = 0,2

KsicTRAN = 13
npotokosia SIGTRAN.

— 3arpy3Ka 3BeHa CUTHAIM3ALUH, DPIL.
— k03¢ ¢uunent nepecyera Harpy3sku OKCNe7 B Harpysky

KomnuuectBo u Tun uHTEp(EHCOB MOAKIIIOUSHHUS] TPAH3UTHOTO 1ILTI03a
K MTAKETHOU CETH OmIpeessieTcst o Gopmyiie, aHaTOrHIHOM (7).

Cxema BkmoueHnst obopynoBanust MSAN u Tpanzuraoro nomosa TGW
B cetb NGN nperncrasneHa Ha puc. 2.

MSAN
R Yecon 2ab /\
Necon
\’ PeangeHt
HbIiA
N Yison BRI wrio3
ISDN foctyna
VVS
(\ V5
AN H
N "
v Mivs LUnio3
Yivs noctyna
Y
ﬂ VATC PRI
Nynate | YMIATC _i_-
Mkynate
/ Ykynatc
Ney oz ALA‘
/ Ethernet (enTIAERED
GEthernet

Nean
Ethernet

Mmbkuin

KOMMyTaTop
(softswitch)

GE

MakeTHbIN
KOMMyTaTOp

| MakeTHbit |

| |
10GE IKOMMyTaTOpl

T T
| GE |
View | |
Nint 1 |

TpaH3UTHbIN

L3

Puc. 2 Cxema BkntoueHnss MSAN u TpaHauTHoro wnto3a TGW B ceTb NGN
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