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BBEJAEHHME

Lenpto MK MPaKTUYECKUX 3aHATHH 10 qucHUIuInHe «CeTH CBSI3U
U CHCTEMBl KOMMYTAaLlMM» II0 HANpaBlICHUIO IIOATOTOBKH OakaaaBpoOB
11.03.02 «HPOKOMMYHHUKAIIMOHHBIE TEXHOJOTHH W CHCTEMBI CBS3ID)
(mpodmnp «CeTr ¥ CHCTEMBI PaTHOCBA3N») ABISECTCS TPUBUTHE YMEHHUN W
HaBBIKOB IIPAKTHIECKON JESATEIBHOCTH 10 H3Y9aeMOH AHCIUILINHE.

3agaun NpaKTHIECKUX 3aHATHH:

— 3aKpeluleHHe, YriyOJieHHWe, paclIupeHHe M JeTalu3anus 3HaHWN
CTY/ICHTOB IIPY PEILICHUH KOHKPETHBIX MPAKTHYECKUX 337124,

— pa3BUTHE II03HABATEIBHBIX CIHOCOOHOCTEH, CaMOCTOSTENbHOCTH
MBIIIUIEHHS], TBOPUECKOH aKTUBHOCTH;

— OBJAaJCHHE HOBBIMH METOJaMU U METOAUKAMHU MPOEKTUPOBAHMUS,

— BbIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHS IOJYYEeHHBIX
3HAHMH JUTS BHITIOJIHEHNS IPAKTUYECKUX 3aJaHNil;

— oOecriedueHne paroOHAIBHOTO COYETaHUS KOJUICKTUBHON W WHAWBU-
IyanbpHOH hopM OOyUICHHS.

ITo xapakTepy BBITOTHAEMBIX CTYACHTAMH 33JaHUM MPAaKTHYECKHUE
3aHATHS OTHOCATCS K aHAINTHYECKUM, CTaBSIINE CBOECH LENBIO MOIy4YCHHE
HOBOW WMH(pOpMalUK Ha OCHOBE (OPMalM30BaHHBIX METOJIOB pacuera H
MIPOEKTHPOBAHNUS CETEHl CBSA3HM U CHCTEM KOMMYTAI[UH.

B pesynpTare BBIOJHEHHS MPAKTUYECKUX 3aHATHH OOydaroIuics
JIOJKEH JIEMOHCTPUPOBATH CIEAYIOLINE Pe3yIbTaThl 00pa30BaHMs:

1. 3HaTh NPUHUMIIBI TOCTPOCHUS U (QYHKIIMOHUPOBAHHUS CETEH CBSI-
3u u cucrem Kommyranuu (TTK — 6).

2. YMeTb coOHpaTh W aHAIM3UPOBATh HHPOPMALUIO I (HOPMUPO-
BaHWSA HCXOAHBIX JAaHHBIX IS MPOCKTHPOBAHUS CETEH CBSI3M M CHCTEM
kommytanun (I[IK — 13), mpoBoauTs pacdeTsl MO0 MPOCKTHPOBAHHUIO CeTeH
CBSI3M U CHCTEM KOMMYTAIlMM C HCIIOJIb30BAaHHEM CTaHIAPTHBIX METOJIOB,
MPUEMOB U CpPeACTB aBroMaTu3aiuu npoekrupoBanus (ITK — 2, TIK — 14).

3. Brnagers cnocoOGHOCTBIO MCIIONB30BATh HOPMATHUBHYIO M MPABO-
BYIO JOKYMEHTAIMIO MPH PEIICHUH NMPaKTHYECKUX 3a1ad MPOCKTHPOBAHUS
ceTeif CBA3M W KOMMYyTanuoHHoro obopynosanwus (ITK — 3).

KoHTpons 3HaHUII OCYIIECTBISETCS C MOMOIIBI0 KOHTPOJIBHBIX BO-
IIPOCOB, IPUBEICHHBIX B METOAMYECKUX YKa3aHUAX, U MPOBEPKHU COIEpKa-
HUsSI OTYETa C BBIMOJHEHHBIMU MHAMBHYAIbHBIMH 33JAaHUSMH 10 KaXKJIOMY
MIPAKTUIECKOMY 3aHATHIO.



IMpakTHyeckoe 3ausiTue Nel
«[TPOCTPAHCTBEHHASI 1 BPEMEHHASA KOMMYTALUS
HUDPPOBBIX KAHAJIOB»

1 Ileanb 3aHATHSA

W3ydyeHnue MpUHOMNOB HOCTPOSHUSI U pabOTHl NPOCTPAHCTBEHHBIX U
BPEMEHHBIX KOMMYTATOPOB HU(POBHIX KaHAIOB, HCIOJIB3yEMBIX B IU(pPO-
BBIX CHCTEMaX KOMMYTAIIHH.

2 JlutepaTtypa

Tonpamreitn b.C. Cuctembl koMMyTauuy / YueOHUK /I BY30B, 2-€ U3/ —
CII6.: BXB - Cankr-IletepOypr, 2004. — C. 100-103.

3 KoHTpoJibHBIE BONIPOCHI

1. Kaxue BpeMeHHbIE KaHaJIbl MOKHO KOMMYTHPOBATh B IIPOCTPAHCTBEH-

HOM KOMMyTarope?

2. OCHOBHOIi HEIOCTATOK UMEET NMPOCTPAHCTBEHHAS! KOMMYyTanus 1upo-

BBIX KaHaJIOB?

3. Kakue noruueckue 31eMEHTHl MOTYT UCIIOJIB30BATHCS JUIS peasli3aluu

MPOCTPAaHCTBEHHBIX KOMMYTATOPOB LIHU(POBBIX CUTHAJIOB?

4. CkoJIBKO MYJBTHILIEKCOPOB HYKHO [UIS TIOCTPOEHUS NMPOCTPAHCTBEH-

HOTro KomMMmyTaropa Ha 14 xoxamux u 18 ucxomsumx MKM-nuanii?

5. CKOJIBKO BXOJOB JIOJDKHBI UMETh MYJIBTHINIEKCOPHI MPOCTPAHCTBEHHO-

ro KoMMyTtaropa Ha 8 Bxoasauux u 12 ucxonsamux UKM-nuauit?

6. CKOIBKO SYEeK MaMsITH UMEIOT a/IpecHbIC 3aIllOMUHAONINE yCTPOUCTBA

(3Y) MyIbTHUIUIEKCOPOB MPOCTPAHCTBEHHOTO KOMMYyTaTopa Ha 16 BXoms-

mux 1 8 ucxoasmmx UKM-nuunii?

7. Kakosa pa3psaHOCTh ajgpecHoro 3Y MyJBTHIIEKCOPOB IPOCTPaH-

CTBEHHOTO KOMMYTaTopa Ha 16 Bxomsamux u 32 ucxomsumx UKM-nuaumn?

8. Kakoli MynbTHILIEKCOp OYIET HCIIOJIB30BATHCS B MPOCTPAHCTBEHHOM

KoMMyTarope npu kommyTtanuu 14 Bxoxsameir UKM-nmuauu ¢ 5 ucxonsmeit

JIUHUEH?

9. Kakoif BXOI MyJbTHIUIEKCOpA OyIET HCIOJIB30BAaThCS B IMPOCTPAH-

CTBEHHOM KOMMYTaTOpe IpH KOMMYyTallMH 5 BXoasmied c 16 mcxomsmeit

UKM-nunuein?

10. Kakas mH(pOpMamus 3anuceIBacTcs B siyeiKax aapecHoro 3Y MyJbTH-
IUIEKCOPOB NMPOCTPAHCTBEHHOTO KOMMYyTaTopa?



11. KakoB OCHOBHOH HEIOCTaTOK MMEET BPEMEHHAs KOMMYyTauus Lugppo-
BBIX KaHaJIOB?

12. Ha xakux 3/eMEHTax CTPOSITCSI BpEMEHHBIE KOMMYTaTOPbI?

13. Bo3moxHa M1 BpeMeHHasi KOMMYTalusl KaHAIBHOTO MHTepBaia 29 c
KaHaJIbHBIM HHTEpBasioM 177

14. KakoBa OymeT BpeMeHHas 3alepXKKa IPH KOMMYTAUH KaHAJIBHOTO
naTepBana 14 KU ¢ xaHanmsHBIM HHTEPBAIOM 67

15. KakoBa OymeT BpeMeHHas 3alepXKKa NPH KOMMYTAUH KaHAJIBFHOTO
nHTepBana 11 ¢ kKaHAJIFHBIM HHTEpBaIOM 317

16. U3 gero cocTouT BpeMEHHOH KOMMYTaTOp?

17. KakoBa pa3psIHOCTb pa3roBOPHON MaMsITH BPEMEHHOTO KOMMYTaTOopa?
18. KakoBa pa3psIHOCTb a/IpeCHOM MaMsTH BPEMEHHOTO KOMMYTaTopa Ha
onHy uudposyto nuauo MKM-30?

19. Kakas uH(poOpManus 3amuCHIBAeTCsl B SYCHKU aApECHOW MaMsITH Bpe-
MEHHOTO KOMMYyTaTopa?

20. CKoJbBKO siYeeK COJEPIKHUT apecHast aMsITh BpEMEHHOI0 KOMMYTaTopa
Ha onHy uudposyto nuHuto MKM-30?

4 3ananus

3ananme 1.

B mpocTtpaHCTBEHHOM KOMMYyTaTope, uMeromeM 16 Bxoadmux u 16
ucxoasmmx nudposbix guauii MKM-30/32, peann3oBaTh KOMMYTAI[HIO
JIByXCTOPOHHET0 pa3roBOPHOro coenuHeHus. Homepa Bxondmei u ucxo-
nsmein MKM-nuauit 1 HoMep BXojsmiero kaHaibHOTO WHTepBana (KI)
MIpUBEICHEI B TaOl. 1 (HOMep BapuaHTa COOTBETCTBYET HOMEPY CTY/ACHTa B
CITHCKE TPYIIITHI).

Tabnmma 1. BapuaHThl HCXOAHBIX TaHHBIX JUIA 3agaHus 1

Negapu- (12|34 |5|6(7(8]9(10(11|12|13(14|15|16(17|18|19(20]|21|22(23|24|25
aHTa

Bxojs- 3111|151/ 0|4 (11| 4|56 |10| 9 (12(13|14|2 |7 |11|3 |8 (10|19 |4 |7 |12
mast

HUKM-

JTHHYS

Bxoms- [15] 7 | 4121[19(30(11(25] 0 |31|29( 5 (18(27|10]|26]| 9 |14(29( 7|3 |1 |12|2 |24
mmit K1

Ucxons- (12|89 (14| 6 |5(12(2 (13|18 |7 |1|0(12[{6]4|10|7 (13[4 |6 ]15/11|10]1
mast

HUKM-

JTHHYS

Peamuza- (M| (MO M| A|M|AIM|AMIOAIM|AM|AIM|AM|AIM|A[IM]|I[M

uust [TK
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IIpumeuanue: M — mynbTHILIEKCOD, [l - IEMYNbTUILIEKCOD
Hymepanus MKM-munuit u KW B HUX HauMHaeTcd ¢ Hyns!

Tpebyertes:
1. 306pa3uth cxeMy MPOCTPAHCTBEHHOTO KOMMYTAaTOpa € yKa3aHH-
eM HCTIONB3YEMBIX TpH KOMMYTaIHH MYJIBTHILIEKCO-

POB/IEMYIBTUINIEKCOPOB, HOMEPA SUEEK YNPABIAIOUICH MaMsITH U HX CO-
JEP’)KUMOTO TIPH KOMMYTAIMX Pa3rOBOPHOTO COSIMHEHHS.

2. Ompenenuth TpeOyeMoOe YHCIO M XapaKTEPUCTHUKH MYJbTHIIICK-
COPOB/AEMYNBTHIIIEKCOPOB, XapAKTEPUCTUKH YIPABIIAIOMIEH MaMATH MyJIIb-
TUILIEKCOPOB/ AEMYIbTHIIIIEKCOPOB.

3. YkazaTb 0COOEHHOCTH pealli3aluy JBYXCTOPOHHEH CBSI3U B IPO-
CTPaHCTBEHHOM KOMMYTAaTope.

3ananme 2.

Bo BpemeHHOM KOMMyTaTOpe Ha oany nuHuio MKM-30/32 peanuzo-
BaTh KOMMYTAIMIO BXOMSILIETO Pa3rOBOPHOro KaHambHOro uHTepBana (KI)
¢ ucxomsimmm KU B cooTBeTcTBUE ¢ HaHHBIME Tabm. 2 (HOMep BapHaHTa
COOTBETCTBYET HOMEPY CTYACHTA B CIICKE TPYIIIIBI).

Ta6imma 2. BapuadTel MCXOIHBIX JaHHBIX JUISI 3a4aHus 2

Negapu- | 1|23 (4([5(6|7|8]9]10|11|12|13|14(15(16{17(18]|19]|20|21|22|23|24|25
aHTa

Bxons- |15| 7 | 4 (21]19|30]11)|25| 1 |31(29| 5|18]27|10|26( 9 [14]29]| 7| 2|28 24112
i KU

Hcxo- 4118(31( 1128] 7 |19(13|31]| 3| 2 [16/24|19| 5 [12|15| 8 |23|18(30(11]|29|14| 6
TSI

K1

KoioBwrit

oreder ©o| < 0| © < ©f~ oo I o~
peucsoro| S| 3| B| S| 2| QR F| B3| H| 2R | <] 2| 3L o8BS D 8|S,
CHUTHajIa

Tpebyercs:

1. N300pa3ute cxemy BPEMEHHOTO KOMMYTAaTopa C yKa3aHHWEM HO-
MepoB siueek pasroBopHoro (P3VY) um ampecnoro (A3Y) 3amoMuHarOmmx
yCTpOﬁCTB " COACPIKHUMOT'O OTHUX AYCCK B IBOUYHOM KOIC.

2. Omnucatp mporecc paboThl CXEMbI NMPHU YCTAHOBJIEHUH COEAWHE-
HUSL. YKa3aTh 0COOCHHOCTb pean3aliiy JIByXCTOPOHHEH CBSI3H.




3. Onpenenuts BpEMEHHYIO 3a7IepKKy MHPOpMaIMU NPH KOMMYyTa-
uuu ykazaHubix KM Ha nepenauy u Ha mpuem.

5 Conep:xanue oT4yera

o 3amanwmio 1:

1. CxeMa IpOCTPAHCTBEHHOI'O KOMMYTATOpa C yKa3aHHEM BCeX IMa-
paMeTpoB (HOMEPOB HCIIOJIb3YEMbIX MYJIbTUILNICKCOPOB/ IEMYIbTUILICKCO-
POB, HOMEPOB UX BXOJIOB/BBIX0J/IOB, HOMEPOB U COJECPKUMOTO SUEEK Mamsi-
TH).

2. Pacyer ymciia U XapakTEpPUCTUK MYJIbTUILIEKCOPOB/ AEMYJIbTH-
IJIEKCOPOB, XapaKTEPUCTUK YIPABISIOLIEH NaMATH Ka)KIO0TO MYJIbTHUILIEK-
copa/neMyIbTHIUICKCOpa.

3. Onucanue peanu3alu JBYXCTOPOHHEH CBSA3M B MPOCTPAHCTBEH-
HOM KOMMYTAaTOpE.

o 3amanmto 2:

1. CxemMa BpeMEHHOr0 KOMMYTATOpa ¢ yKa3aHHEM BCEX MapaMeTpOB
(HOMEpOB M COIEPIKIMOTO STYECK MaMSATH).

2. Omnncanue nporecca paboThl CXeMBI IPH YCTAHOBJIEHUH COEAUHE-
HUS C yKa3aHUEM IapaMeTpoB PabOTHI CXEMBI IS peasIn3allii KOMMYTaIUuH
00paTHOTO HaINpPaBJICHHS.

3. Pacyer BpeMeHHO# 3a/iepKKH WHpOpMALIUK [TPU KOMMYTallUK Ha
nepeavy 1 Ha IMpUEM.

6 MeToauueckue yKkazaHusi

6.1 HpOCTpaHCTBeHHaﬂ KOMMYTauusl KaHaJI0B

CxemMaTH4ecKH MpOCTEHIIyI0 KOMMYTAllMOHHYIO CTPYKTYpY, peain-
3YIOIIYIO ITPOCTPAHCTBEHHYIO KOMMYTAIIMIO KaHAJIOB, MOYKHO IPEACTaBUTh
B BUJIC HpHMOyFOHBHOﬁ PECIICTKH, COCTaBJICHHOM W3 TOYEK KOMMYTaluu,
pa3HeceHHBIX MEeXIy OO0 B mpocTpaHcTBe (puc.l).

Ecnu k BXoAaM M BBIXOJAM IOJCOEAUHEHB! JIByXIPOBOJHBIE LEIH,
TO Ha KaXJ0€ COEeIUHEHHE TPeOYeTCsl TOJIBKO OJIHa TOYKAa KOMMYTalll{
(BTOpBIM TIPOBOJIOM SIBJISIETCSl OOIIas TOYKA — IOJIOKUTEIBHBIN I10JIIOC
JJIEKTPOITUTAIONIEH YCTAaHOBKH y3i1a KoMMyTanun). KoMMyTalmoHHbIe CH-
CTEMBI JJIS1 9EeTBIPEXIPOBOJHBIX Iemeil (nn¢ppoBas KOMMYyTalus KaHAJIOB)
TpeOYIOT YCTAaHOBJICHHUS Pa3AeIbHBIX COSAMHEHHU — JIJIsl MPSMOM 1 oOpat-
HOM BETBH LIETIH MEpPEIayuu.
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Touka
KOMMyTaLmu |

BX0 -
0B

M erxomor

Puc. 1 - TlonHOmOCTYyMHAasE KOMMYTAIIMOHHAsS cXeMa (KOMMYTaTop)

IIpocrpaHcTBeHHass KOMMyTauusi HH(QPOBBIX KaHAIOB (KaHAJIbHBIX
untepBaioB - K1) tpakrop MKM 3akirouaeTcs B TOM, 4TO HHGOpPMAIIUS
nepeHocutcs u3 ogHoro tpakrta MKM B npyroit 6e3 u3MeHEeHUs] BpeMEHHO-
ro nojoxeHus KW. 3To mpomyuIocTpupoBaHO NMPUMEPOM, NOKa3aHHOM Ha
puc. 2, rae unpopmanus KU 5 nepenocurcst u3 Tpakra 1 BO BTOpoil TpakT B
TO K€ BpeMeHHOe MojoxeHue. Ha 3ToM ke pucyHKe IoKa3aHo BTOpOe Mpo-
CTPaHCTBEHHOE COEIUHEHHE 2-T0 TpakTa ¢ nepBbiM st KA 21.

1% m(.o,xmonJ 1 pOBOMA TPAKT 1-# sExomHOM IMbpOBOH TpakT
s E | S | L 5] 20 3
TpogTpagicr-

BeHHEBIN

2-it BxopHoO#M mAdpOBOI TPaKT Kom/ﬁy\mmp 2-if BRXOIXHOMN b POBOM TPAKT
Y T PN R Y A A
l . |
Puc. 2 — PaboTa npoCTpaHCTBEHHOTO KOMMYTATOPa IU(PPOBBIX KAHAIOB

6.2 Peasu3anusi NPOCTPAHCTBEHHOW KOMMYTaIUU

IIpoctpancteennsiit kommyTarop (I1K) mpennasznauen ans cunpas-
HOM KOMMYTAIlMUd KaHAJIOB ONpeAeNeHHbIX BXosmei u ucxoasamein MKM-
JTUHAN B oHOM 1 ToM ke KU, mosToMy oH He TpeOyeT BKIIOYCHHUS B TPAKT
3aIOMHHAIOIINX YCTPOUCTB (3Y).

PaccmoTpuM mpocTpaHCTBEHHBINH KoMMyTatop Ha N-BXomoB u M-
BEIXOJIOB. B0 BXOJBl BKJIFOUEHBI COOTBETCTBEHHO N HU(MPOBBIX JHHHUN
UKM, B BoIxoas! - M mudpoBbix tuHui, kaxnas UKM-nuHus umeet N-Bpe-



MeHHbIX KaHanoB (KW). Takoit kommyTtatop umeer NxM mpocTpaHCTBEH-
HBIX TOYCK KOMMYTAIUH, KOTOPbIE MOTYT OBITh PCaNH30BaHbl HA MYJbTH-
TUICKCOpax UITH AEMYIbTUILICKCOPAX.

Mynemuniexcop (MUX) — 1o nudpoBoe KOMOHMHAIIMOHHOE YCTPOU-
CTBO 0€3 3JIEMEHTOB MaMsTH, Y KOTOPOTO MMEETCsI HECKOIBKO BXOJOB, HH-
dopmamus M3 KOTOPBIX IMepeaacTcss Ha OOMH BBIXOA B COOTBETCTBHH C
ynpasistonied (axpecHoit) nnpopmanumeit. Ha puc 3 mokazan MUX nHa 8
Bx010B (X0+X7), on umeer 3 agpecHbix Bxoaa (A0+A2). Bxoa E (Enable)
paspelraeT Win 3anpenaeT IpOoXoKIeHUEe BXOJHOTO CUTHAJIA Ha BBIXOJ.

13
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Puc. 3 - MynbTumniekcop Ha 8 BXOOB: JIOTHYecKas cxeMa U 0003HaYeHHe

Hemynomuniexcop (DMX) — B oTiuune oT MyJIbTHILIEKCOpa HA000-
POT MMEET OJIMH BXOJ M HECKOJIBKO BBIXOJ0B, MH(OPMAIHS Ha OAWH U3 HUX
IepesiaeTcsi C BXOAa B COOTBETCTBHHM C YIpaBJsioIel (aapecHoi) nHdop-
Marmei (puc. 4). Bxox V ananornden Bxoay E B mymnbTumuiekcope.

MNHD. BXOA

(*i— D |IDMX B
g[ ] 0 bl
& [ — A0 1—1 &
x
o 2—1 o
o /Al ) I
§ —V bl

Puc. 4 — JlemynpTuIUIeKCOp Ha 4 BBIXOJIA
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Ha puc. 5 npencrasnena ctpykrypHas cxeMa I1K 8x16, peanuzoBan-
Hasl Ha MyJIbTUIUIEKCOpaXx.

0
NKM ey ®
7
MUX O MUX 1 MUX 15
MKM,ex0 NKM,e, 1 NKM,x15
0 0 0
CHE‘II'AHVIK . |ano Aﬂl . |An1s
31 31 31
AgpeclyTeHns

Puc. 5 - Cxema npocTpaHCTBEHHOTO KOMMYTaTopa 8x16 Ha MyJIbTUILIIEKCO-
pax

Taxoii IIK ynpamnsiercsa mo Bxoxy. Cxema umeer 16 MyJIbTHILICKCO-
POB, y KOTOPBIX COOTBETCTBYIOIIME BXOABI 3amapaiieneHsl. C KaxIbIM
MYJIBTHIFIEKCOPOM CBsi3aHa CBOS ajapecHas mamste (All), B sdeliku KoTo-
po#i mHdopmanuto 3anuceiBaeT ycrpoiictBo ynpasienus (YY). Coxepxu-
Moe s4yeek All ykas3pIBaeT Ha TO, KaKOW M3 §-MH BXOJOB MYJbTHILUIEKCOpA
JIOJDKEH OBITh NMPOKITIOYEH Ha BBIXOA B MoMeHT Bpemenu (KU), Homep ko-
TOPOro coBmagaer ¢ HomepoM sueilku All. Pa3psiiHOCTh KaKIOW sSUEHKH
ATl paBHa 3 (onpenensiercs mo ¢opmyie log, N, rae N — uncio Bxoasmux

uudposeix gunuit UKM). B onHy u3 atux 32-x  siueex ajgpecHOi maMsTH,
COOTBETCTBYMOIIEH TpebyemoMy kaHanmpHOMY mHTepBary (KW), YV mpen-
BapHTEIBbHO 3amuchiBaeT aapec Bxoxa (MKMBX.), KOTOPHIH TOKEH OBITh
TIOJIKJIIOYEH K 33/JaHHOMY BBIXO/y (HOMEp BBIXOJIa OIpEAeiIseTCs HOMEPOM
MYJIbTHILIEKCOPA).

Korna na IIK nocrynaer nngopmanust B KW ¢ Homepom N, u3 siueii-
KM aIpeCHOM MaMATH ¢ HoMepoM N CUUTHIBaeTCs agpec, KOTOPbII ompene-
JSIeT, C KaKoro BXOJa JaHHOTO MYJBTHIUIEKCOpa HWH(pOpMAIMs IOJDKHA
OBITH MPOKJIIOYEHA HA €T BBIXOI.

11



A -
»
Wexopsauwme

DMX1 - uudpoBble
HUM

A -

Bxogsiume ”

unppoBble
MHUM

E— DMXwu

Ynpasnsowme
Bxoabl (13 All)

Puc. 6 - CxeMa npocTpaHCTBEHHOTO KOMMYTaTOpa Ha AEMYJbTHUILICKCOpax

IIpocTpaHCTBEHHBIN KOMMYTATOpP MOKET YIPABIIATHCSA U IO BBIXOTY.
B atoMm ciydae mns peanuzanuu Todek kommytaruu B 11K ucnons3yrores
aemynbTuiiekcopsl (DMX), 9ucio KOTOPBIX PaBHO YHCITY BXOISIIMX U (]-
POBBIX JIMHUHM M Yy HUX OJHOMMEHHBIC BBIXOABI 3amapauieneHsl (puc. 6).
VYnpasnsromas nHGOpPMAIHSA, MOCTYIAOIIAs U3 aAPECHOH MaMsATH, OIIpee-
JISIET, Ha KaKOHM BBIXOJ JEMYJIbTHILIEKCOpa JO0JDKHA OBITh MPOKIIIOYEHa HH-
(opmanus ¢ ero BXosia B MOMEHT BpEMEHH, COOTBETCTBYIOIMI HoMepy K
BXositel 1n(ppoBOil IMHUYU U COBIIAJIAIONINIA ¢ HOMepoM siueiiku ATl Paz-
psaaHOCTh stueek All meMyNbTHIIEKCOPOB ompenensercs no ¢opmyne
log, M , rae M — amcno ucxomsmmx nudpoBsIX IHHKH. B cirydae nenons-

3oBaHuA ApoBeix uHUH MKM-30/32 uncno siaeek All paBro 32 1o ywic-
a1y KU B Tpakre.

B npocTpaHCTBEHHOM KOMMYTaTOpE MMEETCSI BO3MOXKHOCTh KOMMY-
THUPOBATh TOJIKO OJHOMMEHHBIE (cuH(pasHble) KaHanbl. [lo 31Ol MpHunHEe
KOMMYTaIlMOHHEIE IO, TOCTPOSHHbBIE ToNbKo Ha 6asze IIK, He momyummm
HAa MPAKTHKE IIHPOKOTO IPUMEHEHHS.

6.3 BpemenHasi KOMMyTanus

Bbnox wnu Moysb, OCYIIECTBISIFOIMK (DYHKIHMIO BPEMEHHOW KOM-
MyTanuy nuppoBoro curHana (mpeodpazoBaHUe €ro BpeMEHHOH KOOpIHHA-
ThI), Ha3bIBaeTCs pementvim kommymamopom (BK). Ilycts na Bxox BK
BKJIIOUeHa Bxo smuii nudposas nuans MKMBx1, a ¢ Beixoga BK yxoaur
ncxozmsmas MKMucx2 (puc. 7). 3a KaxIbIM BPEMEHHBIM HHTEpPBAJIOM 3a-
KpEIUIEeH CTPOr0 ONpE/CICHHBIH KaHaJbHBIM WHTEpBaid LHU(POBOH JIMHUU
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KM (nampumep, peueBoii curnan aboHenra). Ilycte aboHeHT A 3akpen-
JIeH 3a KaHaJIbHBIM MHTepBaoM i Bxoasimeid MKM-nmunun, a abonent B 3a
KaHaNbHBIM HHTEpBaoM | ucxomsameid UKM-nunun. Vi3smMeHenue mopsiaka
CJIEZIOBaHUS OJIHOTO KaHAIBHOTO MHTepBaia ucxojsmed WKM-nmuaun mno
CPaBHEHUIO C BXOJSIIEH O3HayaeT rnepepavy pedeBoil MHGOpMaluu OT OA-
HOro abOHeHTa K Opyromy. B 3ToM M 3akirodyaeTcss NPHHIMI BPEMEHHON
KOMMYTallMi (MHOTJAa TOBOPST O IEPECTAHOBKE KaHAJBHBIX HHTEPBAJIOB
WK TIepeMeneHnH HHPOPMAaLH U3 KaHalla B KaHaw).

WKMot g 1, ya, | N (3140 ,1,2, | i
i t=(e) . Hanpagnenue
HKMucx2 | 0 ; 1 ; ; :] ; ” ;‘“ + 31: 0 142 + iy nepeaaun
KK, MKMBpx1-MKMucx2
MKMuex? § 9 1, i K, B0, 1,2, i
+ +——+— + t +
JI32 Hanpasnenne
j<i L{(naym_;b npuema
. 6=(32-14)) L, 1 WKMucx2-UKMax1
MEMsxd (0, 1, e L ;3o 1,2, LY, Hex o
KH
i-brii muk (125 mkc) (i+1)-b1ii mUKT

Puc. 7 — IlpuHunn BpeMeHHOM KOMMyTaIuu

Omneparfisi BpPEMEHHOH KOMMYyTaIiu (paKTUYECKH SBISCTCS MPOCTO
oreparyei 3a1ep>KKH OTPeIeNICHHOr0 KOJIOBOTO CJIOBa BPEMEHHOTO KaHalia
(uadopmarmu onpenenenHoro KN) Ha 3agaHHoe BpeMsi 7, KOTOpOE OIpese-
nsiercst pazHocTbio HoMepoB KU Ha Bxoje (Ni) u Ha Boixome (Nj) u miu-
TenbHOCTEI0 ogHOTO KU Tru (s mudposoro tpakta UKM-30/32 ona pas-
Ha 3,9 MKc):

7 = (Nj — Ni)x Txu, npu ycioBuu j>i,

7= (32 + Nj — Ni) x Tku, npu ycnoBuu j<i.

[pumeuanue: BO BTOPOM citydyae npu j<i uHpOpMAIHs U3 BXOIHOTO
KU i nepenaetrcss B BoixomHoit KU j cnepyromiero mukina MKM, orcrona
MakcuMalbHas 3aaepkka Bo BK OynmeT mpum KOMMYyTaluu OJHOMMEHHBIX
KU na Bxone u Boixozae (Nj = Ni) u oHa paBHa juutensHoctH 1ukia MKM
32x Trku = 125 Mkc.

JJi  OCYIIECTBICHUS ABYXCTOPOHHETO (IYIUICKCHOTO) pas3roBopa
a00HEHTOB HEOOXOAMMO, YTOOBI TPAKT OBLT YeTHIPEXITIPOBOIHBIM. [10CKOIIB-
Ky DJIEKTPOHHASI KOMMYTAI[MsI KIMEET OHOHAMPABICHHBIN Xapakrep (B CUITY
TOTO, YTO DJICKTPOHHBIC KOMIIOHCHTHI MMEIOT TOJBKO OJHO HAIPaBICHHE
nepeadd uHGOPMAIIMK), TO BPEMEHHAs KOMMYTALHUsA, KaK MPaBHJIO, OCY-
IIECTBIICTCS] HE TOJBKO TpsiMast (i-#f KaHaJ ¢ j-M KaHaJoM), HO U oOparHas
(j-it xanan ¢ i-m)
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6.4 Peanuzanusi BpeMeHHOI KOMMYTAIUH

st Toro 4To0OBl 00ECHEYUTH KENAeMYI0 BPEMEHHYI0 KOMMYTAIIHIO
KaHaJlOB, 3B€HbsI BDEMEHHOM KOMMYTAIIMH MTPUHIMITHAIBHO TPEOYIOT HaTH-
YHs HEKOTOPOT'O BHAA JIEMEHTOB 33/ICPXKKH. 3a7CPIKKH JIETIE BCETO Peau-
30BaTh C MOMOIIBIO 3aIIOMHHAIOMIETO ycTpoiicTtBa (3Y) ¢ MpOM3BOIBHOMN
BEIOOpKOIT (onepatuBHOE 3Y — O3Y mmum RAM), 3anuce B KOTOpBIE TIPOU3-
BOJUTCS TI0 Mepe MOCTYIUICHNS AAaHHBIX, & CYUTHIBAHUE TIPH HEOOXOANMO-
cti ux nepenaun. Ecnu s kaxmoro kananeHOTo HHTepBaia (KW) B muxire
KM otBeneHa osHa s4elika MaMsATH, TO MHPOPMaIHs Ka)XJI0ro KaHaia
BPEMEHHBIM Da3JelICHHEM MOXKET XPaHHUThCS 03 UCKaKEHUS MOBTOPHOU
3alUChI0 B TEUEHUE BPEMEHM BIUIOTH JIO JJIUTEIHHOCTH OJHOIO IOJHOIO
LUKIIA.

PaccmorpuMm cxemy pabothl BpemenHoro kommyTaropa (BK) (puc.
8). INocnemoparenbHbii 1HdpoBoii moTtok MKM mocTymaeT Ha BXOJ CXEMBI
BK, koTopas mpeobpasyeT HHPOPMAIHIO U3 MOCIECAOBATENBFHON (HOPMBI B
napautensHyto. Jlanee 3Ta mHbOpPMaIys 3anuchBacTcs B pedeBoe (MHPop-
MaIFioHHOe) 3armoMuHaromee yctpoiictso (P3VY). Anpec 3ammcu ycraHaB-
JIMBAETCS CYETINKOM BPEMEHHBIX KaHaJIOB, KOTOPBIH T'€HEPUPYET IOCIE10-
BarensHO HOMepa KU B mukiie UKM. TlosTomy mH(bOpManus pacmonaraet-
cs1 B P3Y mo mepe Bo3zpacranus HoMepa BpeMeHHoro kaHana (KI).

ATPEC JAITHCH

T APy
IWIymETHILIEK COp i I‘. 1
L
J:D:I:'__' 4 ! ARpeC CUMTHEBANEA
— i A3V
—— W J !
J ELTy METHILIER C 0P i c ) i
| 1

Crernm: &
KH AnpecHas
TAMATE

Puc. 8 - CrpykTypHas cxema BpeMEHHOT'0 KOMMYTaTopa
CunThIBaHNE 3TOW MHPOPMAIMU B UCXOSIIUHA TPAKT ITPOU3BOANTCS

B COOTBETCTBUU C MH(OpMAIEH, 3aITUCAHHON B apeCHOM 3alIOMHUHAIOIIEM
ycrpoiictBe (A3Y). Onpoc 3Toi maMsATH TakXKe MPOU3BOJUTCS MO TaKTO-
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BBIM MMITYJIbCaM, IPUXO/SIIIUM OT CYETYHKA BPEMEHHBIX KaHanoB. Kaxbrit
TaKkT cooTBeTCTBYeT HOMepy KU B ncxonsimem nudpoBoM Tpakre.

Ha puc. 8 agpec Bxomsimiero kaHana i 3amicaH B aapecHO MaMsTH
Ha Mecte KU j. I Hao6opoT, afpec BXOIIIETO KaHAJa j 3aliCaH B aapec-
Ho#t mamsaTu Ha Mecte KU i. DTo 03HAayaeT, 4TO MPU YTCHHU M3 aAPECHOU
mamsatd Bo Bpemss KU j a Bxox P3Y mocrymur ampec i. B pesynbrare B
stroM KU (j) Gymer cunrana WH(GOpMAIHS, TTOCTYIMBIIAS TI0 BXOIAIIEMY
KU ().

Takum 00pa3oM, B TeUeHHE KaKJOT0 KaHAJHHOTO WHTepBana Kk P3Y
TIPOU3BOIUTCA 1Ba oOpameHus. [lepoe obOpamenue (3amuce), Korga HEKO-
TOpOE YNpaBJIsIoNIee yCTpoiicTBO (Ha puc. 8 mokasaHo Kak cueTynk KI)
BeIOMpaeT Homep KU, KOTOphIl onpezenseT aapec 3anucy HHPOpMaIu B
Tpebyemyto stueiiky P3Y. Bropoe obpamenue (UteHue), korjia comepx u-
Moe anapecHoi mamsaTH (A3Y), coorBeTcTByMOmIee ompeneneHHomy KU,
BI)IGI/IpaeTCH B Ka4Y€CTBC aJpeca CUUTbIBaHUA I/IH(l)OpMaIlI/II/I U3 COOTBCT-
cTByMomIeH sueriku P3Y.

Junst ynpasienust padotoit P3VY ucnonbs3yrores nBa criocoba:

1) mocrenoBaTeNbHas 3aMKCh U MPOU3BOJIBHOE YTCHUE;

2) TPOM3BOIbHAS 3AIKCH ¥ MOCIEIOBATEIBHOE YTCHHUE.

— Frr—1 | T I —

3 17 3 17
3
17
Hudopma - 17 Ha -
IHOMHEE 35 3 3 m{g}%{i?;?y
\—‘ (3Y BK) 7 (3 BE) \_‘
Cueremac CueTIHE,
EEMEHHED B EMEHHED
HHTEpEAIIOE HHTE[EAN0E

WIparmm
T ek Y IPABIIEOITEL

a) 0)
Puc. 9 Crioco6bI paboThl BpeMEHHOTO KOMMYTATOpa:
a) TociIeIoBaTeNbHas 3aIiCh — IPOU3BOJIBHOE YTeHHUE; 0) IPOU3BOJIbHASL
3aIIMCh — II0CIIEA0BATEILHOE YTCHUE

Ha pucynke 9 mnokaszaH npuHIMN pabOThl BpEMEHHOH KOMMYTaluu
JUIsi 000MX CHOCOOOB YIIpaBJiEHUs C WIUTIOCTpalued crocoba JocTyna K
naMsaTi npu nepenade nHpopmanmu n3 K1 Ne3 B KM Nel7. 3amerum, uto
00a criocob6a paboThl 3BeHa BPEMEHHOW KOMMYTAIMU HCIIONB3YIOT IMKIH-
YECKYIO YNpPaBJAIOUIYI0 NMaMsITh, JOCTYI K KOTOPOH OCYILECTBIISETCS CHH-
XPOHHO ¢ paboToii cueTyrka BpeMeHHbIX HHTepBanos (KI).
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CoryacHO mepBoMy crioco0y padOThl 3BeHa BPEMEHHOW KOMMYyTa-
UM, TOKa3aHHOMY Ha puc. 9a, onpejeNneHHbIe SUSHKH MaMsATH 3aKperuis-
I0TCS 32 COOTBETCTBYIOIIMMHU KaHalnbHbIMHM MHTepBanamu (K1) Bxozsmero
tpakta UKM. MHpopmanus kaxnoro Bxoxsmero KM 3anomunaercs B mo-
ClIeIOBATEIILHBIX sSTYeHKaxX MaMsTH, YTO oOeclieynBaeTcsl yBeIndeHueM Ha 1
COAEPKUMOI0 cueTynka o moayiwo 32 Ha kaxzaom KU. Kak yxe ormeua-
Jock, nHPOopManus, npuHaTas B Teueane KM Noe3, aBToMaTH4ecky 3armomMu-
Haetcs B TpeThelt stueiike 3Y. Ilpu Beimaue nabopMmanmu u3 3Y ymnpaBisio-
mast nH}opManus, MocTynaromas 13 aapecHON MaMATH, ONPENEIIET aapec
cunTeiBaHUS WHPopManuu mns 3aganHoro KU. Kak yxke Opmio ykasaHo,
CEeMHA/IIIAaTOE CJIOBO APECHON MaMSTH CONEPKUT YHCIO 3, T.€. COIEPKUMOE
3V 3BeHa BpemeHHo#l kommyTaruu (3Y BK) mo azmpecy 3 nomxHO OBITH
MIPOYUTAHO U MEPEAAHO0 O UCXOsmeMy TpakTy B TeueHue KU Nel7.,

Bropoii cnoco6 paboThl 3BeHa BPEMEHHOW KOMMYTAlMH, MTOKa3aH-
HBII Ha pucyHke 90, SBJsIETCS MPOTHBOIOJIOXHOCTBIO mepBoro. [TocTyna-
olast Ha BXOJ MHGOPMAIIUs 3aMUCHIBACTCS B SYCHKH 3Y B COOTBETCTBHUH C
a[pecoM, XpaHsSIIUMCSl B aJpECHOW MaMsTH; OJHAKO CUUTHIBAaHHE WHpOpP-
Malyy MIPOU3BOANTCS MOCIEIOBATENHHO SUCHKA 3a SYCHKON IOJ yIpaBie-
HHUEM CUETYHMKa KaHaJbHBIX HHTEPBaJIOB. Kak Moka3aHO B TaHHOM IPHMEDE,
nHpopmanus, IpUHATAS B TEUEHHE KAHAILHOTO MHTEpBaNa 3, 3alMCHIBACT-
ca HenocpeactBeHHO B 3Y BK mo agpecy 17, oTkyaa aBTOMaTH4eCKH CUU-
TBIBAETCS B UCXOAALIUI KaHas ¢ HoMepoM 17 ucxoasero tpakra UKM.

3ameTtum, 4To 0ba criocoba pabOTHI 3BeHa BPEMEHHONH KOMMYTAITHH,
NOKa3aHHbIe Ha PUCYHKe 9, ONpEeessioT COOTBETCTBEHHO YHpdaegieHue no
8b1X00y M N0 6x00y. B mpuMepe MHOTO3BEHHOM KOMMYTAI[HOHHON CXEMBI,
paccMaTpuBaeMoOi B CIEAYIONEM NPaKTUYECKOM 3aHITHH, YAOOHO OJIUH
cnoco6 paboThl MCIIOJIL30BATH HA OJHOM 3BEHE BPEMEHHOW KOMMYTAllUH, a
BTOPOM CIIOCO0 — Ha IPYTroOM 3BEHE.
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IIpakTHyeckoe 3ansitue Ne2
«IUPPOBOE KOMMYTAIIMOHHOE ITOJIE B-II-B»

1 Ileanb 3aHATHSA

W3yyeHne MpUHIMIOB MOCTPOSHUS. M PabOThl LU(PPOBOTO KOMMYTa-
LIUOHHOTO HOJISI CO CTPYKTYPOIt «BpeMsa-IIpocTpaHcTBO-BpeMs» (B-I1-B).

2 JlutepaTtypa

Tonpamreita b.C. Cuctembl koMMyTanuuy / YueOHUK I BY30B, 2-€ U3/, —
CIlI6: BXB - Cankr-IletepOypr, 2004. — C. 103-106.

3 KoHTpoJibHBIE BONIPOCHI

1. Crpykrypa u XapakTepucTuku nois tuma B-I1-B.

2. Kaxkme pexxuMmbl paOOTHI CTyIeHEH BPEMEHHOW KOMMYTAIMH HCIIOJNb-
3ytored B nosie B-I1-B?

3. JlocroWHCTBa W HEMOCTATKH KOMMYTAIIMOHHBIX MOJEH TOJBKO C Bpe-
MEHHOU KOMMYTalHuei.

4. 3adeM MEXAy 3BEHbSIMH BPEMEHHOW KOMMYTAI[MU BKIIOYAIOT 3BEHBS
MIPOCTPAHCTBEHHON KOMMYTAIUH?

5. Kaxoa MoxeT ObITH MaKCHMaJIbHasi BpEMEHHas 3ajiepKKa B KOMMYTa-
nuoHHOM Mojie B-I1-B?

6. CKOJIBKO TPAaKTOB IPOKIIOYAETCS B HIM(PPOBOM KOMMYTAIMOHHOM I10JIE
IIPH AYIUIEKCHOM COCJMHEHUH JBYX a0OHEHTOB?

7. B xakoM Kome KOMMYTHpYETCS pedeBas WHpopManus B IHPPOBOM
KOMMYTAIIHOHHOM I10JIe?

8. CxonmpKkO BpEeMEHHBIX KOMMYTAaTOPOB HEOOXOIMMO JUIS ITOCTPOCHUS
nousa B-IT-B na 10 Bxoxsmux u 10 ucxogsamux MKM nmunuii?

9. CxoJBKO MPOCTPAaHCTBEHHBIX KOMMYTAaTOPOB HEOOXOAUMO JUIS TOCTPO-
enns nost [1-B-I1 na 8 Bxogsamumx u 8 nexomsmux MKM nununii?

10. VkaxuTe CrocoObl yMEHBIIECHHS BEPOSITHOCTH OJIOKHPOBKHU B IU(PO-
BBIX KOMMYTAIIHOHHBIX TIOJISIX.

4 3aganue

B koMMyTallMOHHOM I0JIE€ CO CTPYKTYpO#l «BpeMs-IpOCTPaHCTBO-
Bpems» (B-I1-B) na 8 Bxomsimux u 8 ucxomsumx nuauii MKM-30/32 pea-
JIN30BaTh OJIHOCTOpOHHee coeauHeHue 3agaHHoro KU Bxomsimeit MKM-
nuHuU ¢ 3agaHupiMu KU ucxonsmieit MKM-nuHu#M ¢ MCIIoJIb30BaHUEM CBO-

17



6oxnoro KU BuytpenHeit UKM-nuHUU B COOTBETCTBUM C TaHHBIME Ta0i. 1
(Ne BapuaHTa COOTBETCTBYET HOMEPY CTY/AEHTA B CIIHCKE TPYIIIbI).

Ta6imua 1BapuanThl HCXOAHBIX JaHHBIX

Ne gapuanrta| 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 (0|3 |[5(6(7|1[5]3[0[1]4]|5]2]|0|3|6|7(1(3[4[1]|5 2(7
HNKM-

JIMHYS

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

KonoBsrit

e E FIE R I B R N RE I MRS EIE
peueBoro

CUTHaJIa

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

KU BuyT-

peHHEH

HNKM-

JTHHIH

Ucxomsimass | 3|46 |7(2|4(6(2]7(3|2|3(7]4|5([1|12|3|5]|6|7(0 516
HNKM-

JTHHYSE

Wcxomsmii | 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

Peamuzanms | (M| (M| A|M| A M| A|M|AM|AIM|AM|A[M|O(M]|T|M M|

I1K

IIpumeuanue: M — mynbTHILIEKCOp, [ - 1EMYIBTUILIEKCOD
Hywmepauus UKM-nunauii 1 KM B HUX HauMHaercs ¢ HyJs.

Tpebyeres:
1. Onpenenurh HEOOXOJUMOE YHCIO U XaPAKTEPUCTHUKU MPOCTPaH-

CTBEHHBIX M BPEMEHHBIX KOMMYTAaTOPOB Ul IIOCTPOEHUSI KOMMYTAIlMOHHO-
T'0 IO0JISI.

2. M300pa3uTh cXeMy KOMMYTAIlMOHHOTO MOJIA C YKa3aHHEeM HC-
MOJIb3YEMBIX TIPU KOMMYTAITUH BPEMEHHBIX U MPOCTPAHCTBEHHBIX KOMMY-
TaTOPOB, HOMEPOB sIUEEK YIMPABJISIONINX U Pa3TOBOPHBIX 3V, COMEPKUMOTO
3TUX siueek. [IpyMeuanue: Ha BXOASILEH CTYIIEHM BPEMEHHONW KOMMYTaluu
HCIIONIL30BaTh YIPABIEHUE TI0 BBIXOY, & HA UCXOASIIEH CTYIIEHH — 10 BXO-
ay.

3. Omucatp nporecc paboThl CXEMBI TP KOMMYTAIIUU OJHOCTOPOH-
HEro pa3roBOPHOTIo TpakTa 3aJlaHHbIX Bxodsied UKM-nuaun u BXoasuiero
KU ¢ ncxonsmeit UKM-nmuaueit n ucxoaamuM KW ¢ ucmons3oBaHueM 3a-
nanHoro ceobomnoro KU BHyTpeHHeH TrHUN.
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4. OnpenenuTb CyMMapHYI0 BPEMEHHYIO 3aJIepKKy HH(pOpMauu
IIpu KOMMyTanuu ykazaHHbIXx KU depe3 koMMyTallMOHHOE T0J€ B IPSIMOM
1 00paTHOM HalpaBJICHUU.

5 Conep:xanue oTyera

1. Yucno u XapaKTCPUCTUKU MPOCTPAHCTBCHHBIX W BPEMEHHBIX
KOMMYTaTOpPOB KOMMYyTauMoHHOro noJisi B-11-B 3agannoi emkxocTH.

2. CxeMa KOMMYTAI[MOHHOT'O TOJIA C yKa3aHHEM HOMEPOB 3aICii-
CTBOBAaHHBIX BPEMEHHBIX U MPOCTPAHCTBEHHBIX KOMMYTaTOPOB, HOMEPOB U
COZIEPKUMOTO SYEEK YIPABIISIIOIIMX U pa3roBOPHBIX 3Y.

3. Onmcanne mporecca padoThl CXEMBI.

4. Pacuer cyMMapHOTO BpPEMEHH 3aJCPKKA WHPOPMAIUU B KOMMY-
TAIMOHHOM I10JIe IPU KOMMYTALMH B MIPSIMOM M 0OpaTHOM HAaIlpaBIICHHUU.

6 MeToauueckue yKazaHus

6.1 KomOuHupoBaHHasi IPOCTPAHCTBEHHO-BPeMeHHAS] KOMMYTAaIUs

B peanbHBIX y371aX KOMMYyTauuu (Hampumep, Tele(OHHBIX ceTei)
TOJILKO MPOCTPAaHCTBEHHAs! KOMMYTAllMsl KaHAJOB HE HCIIOJb3YEeTCs BBUIY
HEBO3MOXHOCTH coenuHeHus mo0bix KU nndpossix tpaktoB UKM mexay
co6oii (ITK kommyTHpyeT ToJbko omHoumMeHHbIe KU pa3Hbix muGPOBBIX
TpakToB). OTIEIbHO BpEMEHHAsE KOMMYTAllUsl KaHAJIOB PUMEHSIETCS] B OC-
HOBHOM B y3JIaX MaJIOil €eMKOCTH, T.K. peaii30BaTh BPEMEHHOW KOMMYTaTop
OOJBIION €MKOCTH CJIOXHO H3-32 MPOOJIEM BBICOKOW TaKTOBOM YaCTOTHI
pabotsr 3Y. Yamie Bcero Ha MpakTHKE MPAMEHSIIOT KOMOMHUPOBAaHHBIE TIPO-
CTPaHCTBEHHO-BPEMEHHBIE KOMMYTAITHOHHBIC CXEMBI, KOTJa KOMMYTAIUs
MIPOU3BOIUTCS OJTHOBPEMEHHO B JAPYrOH TPAKT U IPYroe BPEMEHHOE MOJO-
xernne KU (puc. 1)

1-# BxomHo# 1AdPOBOI TPAKT 1-# BRIXOIHOM I POBOY TPaKT
(O T TSI B0 | | BT T2 T30
BOHHO-

2- 1 BXOXHOM IUDPOBOYK TPAKT ::e’dxu{oi 2-1 BRIXOZHOM IMGbPOBOY TPaKT
[oT1] TsT__ 2_1?_ s N\ | oLl Ts] 2] [31]

72 B L

Puc 1 - HpOCTpaHCTBeHHO'BpeMeHHaH KOMMYTallUOHHAsA cXeMa
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6.2 KommyTtanuonnas cxema B-11-B

Yaie Bcero Ha NMpakTUKE B HUMPOBBIX TeJC(OHHBIX CTAHIMSIX HC-
MOJIB3yeTCs 3-X 3B€HHAsi KOMMYTALIMOHHAS CHCTEMa «BPEMS-IIPOCTPAHCTBO-
Bpems» (B-I1-B). Uncino BpeMeHHBIX KOMMYTaTOPOB Ha BXoJie (IiepBast CTy-
neHb B) u uMcino BXOJOB B CTyNEHU MpOCTpaHCTBEHHOHM kommytarmu (IT)
paBHsieTcs uncny Bxonamux MKM-nuHuil, yucio BpeMEHHBIX KOMMYTATO-
POB Ha BBIXOJE (BTOpas CTymneHb B) M YHCIO BEIXOAOB B CTYNEHH MPO-
crpanctBeHHo KommyTauuu (I1) paBmsercss gucimy wucxomammx WMKM-
muani (puc. 2). Kaxneiii BpeMEHHOW M IPOCTPAaHCTBEHHBIH KOMMYTATOP
HUMEET CBOIO yMpaBisitomyto maMsath YII (nnm ampecHoe 3amoMuHaromiee
ycrpotictBo A3Y), nHPOpPMaNUIO B KOTOPYIO 3aIllUCHIBAET YIIPABIIIIOIICE
ycTpoiicTBo YV (cucTema yrpaBlieHHs1) KOMMYTAIHOHHBIM TOJIEM.
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Puc. 2 — Peanmuzauus cxembl B-I1-B Ha NxN nmuaunit UKM
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Ilpumep:

PaccmoTpuM mpotiecc koMMyTanuu B KommyTaronHom moue (KIT)
co crpykrypoir B-TI-B nHa 16 Bxomsmmx HMKM-nmunwuii, 16 wucxomsmmx
WKM-nuHui ¢ NPOCTPAaHCTBEHHOW CTYNEHbIO KOMMYTAallUd Ha MYJIbTH-
IUIEKCOpax MpHU CIEAYIOMMX UCXOAHBIX TaHHbIX:

HoMep Bxomsmei MKM-muanm - 3;

nomep KU Bo Bxomsmieit UKM-muanm - 2;

HoMmep ucxomsamieir UKM-nuann - 10;

nomep KU B ucxomsmeit UKM-muanm - 5;

HOoMep cBobogHoro KM Bo BHyTpeHHEH COCAMHWUTENHHON JMHUU -

18.
UKM ex. 3 M B MKM ucx. 10
; . MUX 10 ; '
H i 0 1 i
P . : :
H 2 [ o1110111 1 2 1 1
H . H ‘:’ L 5]_01110111 !
a i ! i
\ P3Y ° i - 1P3Y . i
! . ! . ! . 1 Khex. -2
T3 : 15 ] T ! KWucx. -5
: i i i KU ceob. - 18
E BK3 ! E BK10
' ! ! ' MKMex. -3
i 0 i 0 i 0 i WKM ucx. - 10
i 1 i 1 1 i
: 2 5 i 2 5 Vo2 . i
1A3Y : tyn : IA3Y . i
E 1800010 i 18 0011 i 18[___00101 i
Pooa i 31 boat i
e | I ; | e | ;
CueTtunk KN CueTtunk KN CueTtunk KN

Puc. 3 - Ilpumep xommytarun B mojie B-I1-B (moka3ana gacTe moss)

IMporecc KOMMyTaIHs BKIFOYAaET 3 BpeMEHHBIX dTtamna (puc. 3):

Oran 1.

Wndopmanns u3z KU Bxoxamert UKM-nmuann mocienoBaTeiabHO 3a-
MUChIBaeTcs B siueiikn P3Y BpeMeHHOro KOMMYyTaTopa MoJ yrnpaBieHHEM
cuerunka KU (ynpaBneHue 1mo BEIXOAY - MCIOJB3YETCS PEKUM «IUKINYE-
CKas 3aIich — MPOU3BOJIBHOE YTeHUE»). B maHHOM ciydae B stueiiky 2 BK
Ha BXoJie Oyner 3amucaH §-OMTOBasi KOJOBas KOMOHMHAIMS peueBOd MH-
¢dopmanuu (B mpumepe — kox 01110111).
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Oran 2.

Bo Bpemst cBoboHOro KM=18 npomexxyTodHOMN JHMHUH, BEIOPAHHO-
ro YNpPaBJSIOMIAM YCTPOHCTBOM JUIsi KOMMYTAIlMM B CTYIEHH IPOCTpaH-
CTBEHHOH KOMMyTauuu (1moJo0ue CTaHIMOHHOTO IIHYpa B aHAJIOTOBBIX
ATC) u3 stueiiku P3Y ¢ HomepoM 2 (HOMep 3TOM STYEHKH 3amucaH B sUeiKe
18 A3Y BpeMEHHOTO KOMMYTAaTopa), CYUTHIBAeTCS §-OMTHAS KOMOMHAIUSL
01110111 m mocTtymaeT Ha ONpEAEICHHBIM BXOJX BCEX MYJIBTHIUIEKCOPOB
(Bxox N ucxomsmeit UKM).

B s10 xe camoe Bpems KM=18 nmpomexyTOUHOM IMHIH CUATHIBACT-
cs cogepxnmoe 18 staetiku YII mynprumuiekcopa 10 (Homep sueiiku cOOT-
BETCTBYeT HoMepy cBogHoro KU, HOMep MyJIbTHUIUIEKCOpa COOTBETCTBYET
HoMepy ucxosamei MKM nunHum), koTopoe ompezenser HoMep Bxoja 5 B
MYJIBTHILIEKCOpE, HHQOPMALUS ¢ KOTOPOTO JO0JIKHA MOCTYIUTh Ha BBIXOJI.

B 10 xe camoe Bpems KM=18 npoMexyTO4UHON JTUHUM CUUTHIBACTCA
coaepxkumMoe aapecHoi mamatu BK Ha BBIXOze U cOAEPKUMOE STOU sTUSHKU
A3Y onpenenser Homep stueiiku P3Y, kyna 3amuceiBaeTcs MH(pOpManus
pasroBopHoro kanama 01110111 (ympaBineHue 1o BXOAY - HCIOJB3YETCS
PEKUM «IIPOM3BOJIbHAS 3alMCh — LUKJINYECKOE YTEHHE»), MOCTYIHBIIAS
yepe3 COSANHEHNE 5 BX0/1a C BBIXOIOM B MYJIBTHILIEKCOpE ¢ HoMepoM 10.

Oran 3.

Hukinyeckd MPOUCXOAUT CUUTHIBAHHE COIEPKUMOro siyeek P3Y
BPEMEHHOI'0 KOMMYTaTOpa Ha BBIXOZAE I0J ympasieHueM cuerunka KU.
Takum oOpazom B momeHT 3 KU ocymiecTsisiercst cuuThiBaHHe 8-OMTHOMN
koMOuHaru 01110111 u3 3 sueiiku P3Y wu mepenava ee B MCXOJAIIYIO
HNKM-nunwuro.
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IIpakTuyeckoe 3ausiTue Ne3
«[IPUHIUIIBI IOCTPOEHUSI U CUCTEMA HYMEPALITUU
TEJE®OHHbBIX CETEN»

1 ean 3anaTus

V3ydeHne cTpyKTypHl TeleOHHBIX CETei CBS3M OOLIEro MoJb30Ba-
HHS, CXEM OpraHM3alUM CBS3HM M CHCTEMBbI TelleOHHOI HyMmepaluu, uc-
monp3yeMoit Ha EnnHoii cetr snexTpocBsa3u Poccmiickoit @enepamuu (ECO
PD).

2 JluteparTypa

Tonpmmreiin B.C., CokonoB H.A., Snosckuii I'.I'. CeTn cBsi3n: Y4eOHUK
st BY3os. — CI16.: BXB-ITerepOypr. 2010. - C. 39-52.

3 KoHTpOJIbHBIE BONPOCHI

1. Kakyro apxuTekTypy umeer TenedoHHas ceTh 0OLIero MoIb30BaHus Ha
ECD PO?

2. Kaxkue y3mpl KOMMYTAITMH HCIIONB3YIOTCS HA PA3IMYHBIX YPOBHSX Te-
nedonHoit cetn ECO PD?

3. Kak peamuzyercs mexxayHapogHas cBsi3b Ha ECO PD?

4. UYepe3 kakue Y3716l KOMMYTAI[MH YCTAHABIUBACTCA MEXIYTOPOIHEE
tenedonnoe coequHenue Ha ECO PO?

5. Kakue cTpykTypHl HMeIO Topojckue TenedonHble cetn? B yem ux ot-
nuaue?

6. Kak crpositcs cenbckue TenedoHHbie ceTn?

7. Yxkaxure 0COOGHHOCTH MOCTPOCHHUS CeTel MOABHKHOM CBSI3H.

8. B uem omimume reorpaduueckoil U HereorpadUUecKod 30H Hymepa-
uun?

9. TlosicHuTE CTPYKTYpY HAIMOHAJIBHOTO IUIaHAa HyMepaluH TeleOHHOM
CEeTH CBSA3H.

10. Kaxwue npeukcsl NpUMEHSIOTCS B IUIaHe Habopa HoMepa Ha TenedoH-
HOH ceTn obuiero nojip3oBanus PO B Hactosmee Bpems? Kak onn uz-
MEHSTCS B TIEPCIEKTHBE?

11. Yro BXOIWT B COCTaB 30HOBOTO HOMepa aboHeHTa?
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4 3aganue

N300pa3uth cxeMy Tene()OHHOTO COEIUHEHHS HCXOIAIIEro |
BXOJAIIEr0 A0OHEHTOB C YKAa3aHHEM Y3JI0B KOMMYTallUd B CETH H
UCTIONB3YyEeMBIX B HHX LU(p HaOMpaeMoro HOMEpa B COOTBETCTBHH C
WHAWBHIYaNbHBIM BapuaHTOM (Tabn. 1). Homep BapmaHTa COOTBETCTBYET
mocJeTHeH mudpe 3a4eTHON KHIDKKH CTYACHTA.

Tabnmma 1. BapuaHThl HCXOIHBIX TaHHBIX

Ne Bapu- 1 2 3 4 5 6 7 8 9 0
aHTa
Twum ucxo- Paiion | I'TC ¢ CTC Paiion | CTC| Paiion |I'TCc| CTC | TTCc | Coro-
nseit cetn | I'TC TC I'TC I'TC TC TC Bas
V3en nog- OIIC | PATC Ic OIIC | YC | VIIAT | OIIC | OC OI1C Abo-
KJIIOYCHUS C HEHT ¢
HUCXOIALIETO thene-
aboHeHTa paib-
HBIM
HOMe-
pom
Twumn Bxo- CTC | Paiion. | CotoBasi | CTC [CTC| I'TCc | CTC | Paii- | Coro- CTC
nseit cetn | Toii ke | T'TC npy- | Toit TC Ipy- OH. Bas TOM K€
30HBI | TOM ke ToM JKe | Jpyroi | ToH I'TC 30HBI
HyMe- | 30HBI 30HBI | 30- | 30HBI | 30HBI | ApY- HyMe-
pamuu | Hyme- HyMe- | HBI | HyMe- | Hyme- | ToH paruu
pamun pamun pamuu | pa- 30HBI
%071
V3en nox- yC OI1C Abo- OoC oc | OIIC IC | YIIA | Ado- yC
KITIOUEHUS HEHT C TC HEHT C
BXOJIAIIETO tbene- (hene-
aboHeHTa paib- paib-
HBIM HBIM
HOMeE- HOMeE-
pom pom
(apyra (mpyrast
30Ha) 30Ha)

YcnoBHble 0003HAYCHHMS:

I'TC — ropoxackas Tenedonnas cets, paiion. ' TC — paiionupoannas I'TC ¢
5-tn 3nauHO¥M Hymepauued, OIIC — onopnas cranuus, TC — TpaH3uTHas
cranmus, CTC — cenbckas Tenedonnas cetb, [IC — meHTpanbHasT CTaHIINSA,
YC - vy3noBasg, cranmusa, OC - oxoHewyHass cranmus, YIIATC -
yapexxaeHdecko-iponssoacTeenHas ATC.

24




5 Conep:xkanue oT4yera
Otyer JOJIKEH COACPIKATh CXCMY OpraHu3allvu CBA3U UCXOOAIIECTO U

BXOJIIIeT0 a0OHEHTOB ¢ yKazaHHeM y310B kommyTranmuu ECO PO, ygact-
BYIOIUX B COCIMHEHHH, U MCIOJIB3yeMBIX B HUX HH(pp HaOHpaeMoro HoMe-

pa.
6 MeToauyeckue yKazaHust
6.1. Ctpykrypa mexnyropoanoii cetu ECO P®

ECD P® comepxut crenyromue Tene(oHHbIE CETH 0OMIETo MOIb30-
BaHus (puc. 1):

OT/k TMHYC gpyrux cTpaH

MexayHapoaHas
ceTb

MexayropogHas
ceTb

MecTtHas ceTb

Puc. 1 CtpykTypa MeXIyHapOIHONW U MEXIYTOPOTHOHN TeIe(POHHBIX ceTel
ECO PO

1. Cerp MexIyHapOAHOW Tene(OHHOM CBSI3M — OHA NpeJHa3HAuYCHA
JUISL BEIXOJIa Ha MEXIyHapOJHbIE CETH U BKIIIOYACT TPAH3UTHBIE MEKIyHa-
poausle y31bl cBsizu TMHYC.

2. Cerb (UKCHPOBAHHON MEXAYrOpoAHOW TeneOHHOM CBSI3H —
obecrieuynBaeT CBA3b MEXKIy Pa3IMIHBIMH 30HAMH CEMHU3HAuYHOW HyMepa-
muu ¢ reorpadudeckumu komamu ABC. ComepxuT 8 TpaH3UTHBIX MEXKIY-
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ropoAssix y3i0B cBsi3u (TMrVYC), cBg3aHHBIX MO NPUHIUIY «KaXAbIH C
KaKIpIM» U 0KoJo 100 OKOHEUHBIX 30HOBBIX TpPaH3UTHBIX y370B (3TVY),
PAacIIOI0KEHHBIX, KaK IPaBWiIo, B LIEHTpaX CyOBEKTOB (enepanum.

3. Ceru 30HOBOI1 (BHYTPH30HOBOH) Tene(OHHON CBS3M — OpTaHH-
3YIOTCSI B 30HE CEMHU3HAuHON HyMmepaluu, KOTOpble, KaK NpaBUJIO, COBMA-
Jafl0T ¢ Tepputopuer cyowsekta Poccuiickoit @enepannu. 30HOBBIE ceTH
CBSI3BIBAIOT MECTHBIE CETH OJHOW 30HBI CEMH3HAYHON HyMEpaIliy ¢ MEXIy-
TOpPOJIHOM CEThIO.

4. CeTH OABWKHOHN CBS3HM — aHAIOTUYHBI MEKIYTOPOTHON (PUKCH-
pOBaHHOM ceTH, HO paboTaioT B Hereorpadpmueckux 30Hax Hymepammu DEF.
Hcnonp3yroTcst TpaH3UTHBIE TEPPUTOPHAIBHEIC U JIOKAJBHBIC IEHTPBI KOM-
mytammu (THK u JIIK), a Takke OKOHEUHbIE IIEHTPHl KOMMYTAIUH TO-
nerxHOU cBsizu (LIKTIC).

5. Ceru MecTHO# TenedOHHON CBA3M - OOECICUMBAIOT CBA3b HA
TEeppUTOpUU TopozoB (ropojackue Tenedonnsie cetu, ['TC) wim ceapeKux
aJIMHHUCTPATUBHBIX paiioHoB (cenmbckue TtenedonHsle cetn - CTC). Ha
I'TC ucnons3yrorcs ONOpHBIE, TPAH3UTHBIC U OIOPHO-TPAH3UTHBIC CTaH-
uun. Ha CTC wucnons3yrorcst neHtpanbhble craHuuu L{C u okoHe4yHblE
cranuuu OC.

6.2 IIpuHOMNBI IOCTPOEHUSI TOPOACKHUX TeJTe(POHHBIX ceTeil
PaznuyaroT Tpu THIA TOPOJCKHX TeNe()OHHBIX CETEH:

1. Hepationupogannas I'TC. CeTb cTpouTcsa Ha 0aze 0JHONH OMOPHOU
craanuu (OIIC). EMKOCTB ceTH ompenensercsi eMKOCTBIO HCIIOJIb3YeMOTo
y3na kommyTtanuu. Hymepauus nartusHauHas. Mcxonsine coelMHEeHUs Ha
3TY ocymecTBisoTCS MO 3aKa3zHo-coeanHuTensHBIM JHHUA (3CJI), BXO-
ISIIUE — 10 COSANHUTEIBHBIM THHUSIM MexayropoaasM (CJIM) (puc. 2).

3cn/cnm

Puc. 2 — Hepaiionuposannas I'TC
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2. Pationuposannvie I'TC. Tepputopus ropojaa ACIUTCS HA OTICNb-
HBIE pailoHBI, B KaXXJJOM paifoHe ycraHasiauBaeTcs no ojgHoi OIIC u onu
CBSI3aHBI MEXAY COOOH 10 MPUHIMIY «Kaxaas ¢ kaxaon». Kaxnas uz OIIC
numeer Bbixo Ha 3TV (puc. 3). Hymepanus 5-tu 3Ha4yHas.

3cn/cnm K 3TY

K 3TY 3cn/cnm

onc-1 onc-3
Puc. 3 — PaifonnpoBannas 'TC

3. I'TC ¢ mpanzumuvimu yznamu (TY). Bes ceTh pa3duBaeTcs Ha y3-
JIOBBIE PaliOHBI, B K&KAOM M3 KOTOPBIX YCTAHABIHMBACTCS 110 OJHOMY TpaH-
3uTHOMY y3iy. Cs3p mexay OIIC B mpenenax oJHOTO y3JI0BOTO paioHa
OCYIIECTBIISICTCS 110 MIPHHIMITY «KaXast ¢ Kakaoi», a mexy OIIC pasHbix
paiionoB — yepe3 ux TY (puc. 4). Hymepanus 6 wim 7 3Ha4HAS.

AN 3TY

Puc.4-TTC ¢c YBC
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AOOHEHTHI TEXHOJIOTHYECKUX (BEJJOMCTBEHHBIX) CETEH BKIIIOYAIOTCS
B yupexaeHdecko-npousBoactBeHHsle ATC (VIIATC). [lns Bbixoma Ha
TOPOJICKYIO M MEXIyropoanyto teiedonnyio ceth YIIATC Brimovarotcs B
OIIC no CJI. Ilpu 3tom aboneHTaM YITATC BbIIENseTCS HOMEPHOU pecype
nannou OIIC.

6.3 [IpyHUMIBI NOCTPOEHHS CEJIbCKUX TeJe(OHHBIX ceTeil

Cenbckue Teneponnsie cetn (CTC) cTposTcst Ha TEPPUTOPUH CEITb-
CKOTO paifoHa M UMEIOT PaAHalbHYI0 MM PaJAHalIbHO-Y3JIOBYIO CTPYKTYPY.
Bceerna na CTC B paiiloHOM IEHTpE yCTaHABIUBAETCS OJHA IIEHTpaJIbHAs
crannus (IC). Ona obecneurnBaer Boixox Ha 3TY obnacTHOrO LEHTpa de-
PE3 30HOBYIO CETb.

Ipu paduanvroii cmpykmype CTC (puc. 5) B LIC BKITIO9aroTCs 0KO-
HEYHBIC CTaHLMH, PACIIOJIOKECHHBIC BO BCEX HACEICHHBIX MMyHKTAX CEJbCKO-
ro aAMHHUCTPATUBHOTO palioHa.

Cenbckuia
aAMAHUCTPa TUBHBIA 3Crvenm
pavioH

Puc. 5 - PagnansHas crpykrypa CTC

pu paouansro-yzrosom cnocobe nocmpoenuss CTC B KpPYIHBIX
HACENICHHBIX MyHKTaX ycTaHaBIuBatoTcs y3noBbie ctaHuuu (YC) (puc. 6).
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Cenbckui
EHMMHMCTPETMEHhIﬁ

Puc. 6 — PagnansHo-y3moBas ctpykrypa CTC

6.4 TIpuHUHUNBI TOCTPOEHHS ceTeli MOABUKHOI CBA3U

Cetp nonBrxHOi cBa3u (CIIC) cranmapra GSM coCTOUT U3 cHCTe-
MbI ceteBoit kommyTtanmu NSS (Network Switching System), cucremsr 6a-
30BbIX crannuit BSS (Base Station System) u moOunbHbIX TenedoHoB abo-
unentoB MS (Mobile Station) (puc. 7).

TenedoHHast
uKcMpoBaHHast
ceTb
BSS I 3BeHbA PasroBopHble TpaHanTHas mexayropogHas cetb CMNC
I okcner | KaHanbl
Basosas | (Isup)
craHums Kontponnep | TUK TUK
(BTS) 6230801 CTaHunK|
Llentp
B KOMMyTaLun
| MSC
% |
I HLR AUC
MoBunbHbIi |
TepMuHan | n
(Ms) | VLR 4
|
| NSS

Puc. 7 — ®parment tpansutHoit cetu CIIC crangapra GSM

Cucrema NSS ciryxut 111 00CIy’)KMBaHUSI BBI30BOB M KOMMYTALIUH
COCIMHEHU, a TaKKe MpeJocTaBieHune ycuryr abonenty. NSS cocrour us:
— LeHTpa KoMMyTauuu MoouibHoi cBsazu (MSC);
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— JoMmalrHero peructpa mecronoioxenus (HLR);

— BU3HUTHOrO peructpa Mectononoxenus (VLR);

— uentpa ayrentudukanun (AUC).

Cucrema BSS BrinonHsier Bce GyHKIMU paguouHTepdeiica 1 BKIIO-
yaeT B ce0s1 PyHKUMOHATIbHBIE OJIOKU:

— KoHTpomep 6a3oBeix cranmuii (BSC);

— ©0azoByto crarnmio (BTS).

Lenmp xommymayuu mobunvrou cesasu (MSC) sBIseTCS TIaBHBIM
anemerToM cetit GSM u ocymecTBisier kKoHTpoib 32 BTS u BSC B cBoeit
30He oOcmyxuBanusia. MSC ycTaHaBIMBAeT COCNMHEHUS MEXITy aOOHEHTa-
MU CETH, a TaKXKe OCYIIECTBIISIET COCAUHEHUSI C APYTUMH MOOMIBHBIMH U
CTallMOHAPHBIMU CETSIMH.

Homawmnuii pecucmp mecmononoxcenus (HLR) xpanut undopma-
0 00 a0OHEeHTax (TepedeHb MOAKIIUSHHBIX YCIIYT, TEKYILee COCTOSHUE,
MECTOIOJO0XKEHHUE U Ap.), KOTOphIe OTHOCATCS K JaHHOMY MSC.

Busummnuiii pecucmp mecmononoxcenus (VLR) conepxut uHdopma-
U0 00 aKTUBHBIX a0OHEHTaX B 30HE o0cykuBaHUs KoHKpeTHOTOo MSC. K
HEN OTHOCATCA NaHHbBIE O moMaluHux aboHenTtax MSC um aboHeHTax, It
KOTOphIX 3TOT MSC sBisieTcst TocTeBbIM. VICTOYHHKOM HH(pOpPMAIH IS
VLR sBasgerca HLR momarineii cetu.

Leump aymenmuguxayuu (AUC) CIy)uT Ui UIACHTHQHUKAIAN
aOOHEHTOB M TPENOTBPALIEHUS HECAHKIMOHWPOBAHHOTO JIOCTYIIAa B CETh.
[Mpu BriIIOYEHMH TeneOHa, COBEPLICHUH 3BOHKA, OTIpaBke SMS u T.IL
MSC B 00s13aTeIbHOM TOPSIZIKE BBITIOJNHSIET MPOLEIYPY ayTeHTU(DHUKALUH
Ha ocHoBaHMHU MH(popMaiu nonydyenHor u3 AUC n MS.

Koumponnep 6azosvix cmanyuii (BSC) npenctaBiseT co0Od KOM-
MyTaTOp OONBIION eMKOCTH, KOTOPBIM IpeAHa3HAueH I YIpPaBJICHUS BCe-
MU QYHKIUSAMH pajguokaHanoB B cetd GSM (x3HmoBep MS, HazHaueHue
panvokaHaisa W ToiydeHue wuHpopmanmu o KoHdurypamum cot). Ilox
ynpasiieHueM kaxaoro MSC Moxxer HaxoauTbest Heckonbko BSC.

baszosass cmanyus (BTS) ynpaBiser paauocBsi3bio C TeixeOHOM
abonenra. BTS cocrout u3 npremo-nepeaaTinkoB U aHTEHH, KOTOPBIE Tpe-
OyroTcst U1l 00CTY)KUBaHUS KaXK/IOH COTBHI.

TpanzutHas mexayropoaHas cetb CIIC va ECO PO crpownrtcs ¢ uc-
MIOJIb30BaHNEM TeppHUTOpHaNbHBIX IeHTpoB KommyTarn (TLK). THK pac-
MIOJIAralOTCsl 0 OJHOMY B K&XIOM PETHOHE M CBS3aHBI MEXIy co00i 1o
MIPUHIUITY «KaXKIBIA C KOKABIM». B OTHENbHBIX 00JACTHBIX LEHTpax IIO-
CTPOCHBI OKOHEYHBIE IICHTPHI — JIOKaIbHBIE HEeHTpHl kKomMmyTanuu (JILK).
ITo BemonasemsM ¢ynknusM THK — sto ananor TMrYC, a JILK - 3TY. B
Tex ropoaax, rae Het JILK, Beixox Ha Ommmokaiimme THK wm JIHK mMoxer
OCYIIECTBIISITHCS 110 aPEHT0BAHHBIM MEXIYTOPOJAHBIM KaHaJaM.
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6.5 HauuoHaabHbIii Mi1aH Hymepanuu TesieOHHON ceTH CBSI3U
Poccuiickoii Penepanun

Homep - necaTHIHOE YHUCIIO, MOCIEAOBATEILHOCTE IH(PP B KOTOPOM
OTpelielicHa CIEIMANbHBIM IIIaHOM HyMmepanuu. Homep MoXeT HMeTbh
HAITMOHAJIBHBIN WM MEXITyHAPOIHEIH Gopmar. CocTaBHOW 4acThIO HOMEpa
SIBIISIETCSL KOO (KOObl), KOTOPBIN HCIOIB3YETCs ISl MICHTU(PHUKAIMK B HO-
Mepe Kakoro-innbo mpusHaka (Harmpumep, Uil MACHTH(OUKALMN CETH CBSI3U
KakKoW-JIM00 CTpaHsbI).

Inan nymepayuu - GopMaT U CTpyKTypa HOMEPOB, UCIIOIb3YEMBIX B
naHHOM maHe. [lnan Hymepanuu MOXHO pasleiuTh Ha MeHCcOYHAPOOHbIl
naau Hymepayuy 1 HayuoHaibHvle NAAHbl HyMepayuu.

MexyHapOJHBIM IUITAHOM HyMepanuy Kak[JoH KOHKPETHOW CcTpaHe
WJIN TPYTIE CTPaH NPUCBOCH KO, HA3bIBAEMBIH KOOOM CHIPAHbL.

Becy Mup Obul pa3duT mo reorpaduueckoMy NPHHIMITY Ha 9 30H,
OTJIIMYABIINXCS 3HAYCHUEM TIEPBOTO 3HAKa B KOJIE CTPaH:

«1» - 30Ha ctpan CeBepHoll u LleHTpanbHON AMepuUKY;

«2» - 30Ha cTpaH AQpuku;

«3» 1 «4» - 30Ha cTpan EBponsl u 6acceiina CpeanzeMHOro Mops;

«5» - 30Ha ctpaH HOxxHOM AMepuKy;

«6» - 30Ha ctpaH ABcTpanun u OKxeaHuny,

«7» - 3052 CCCP (B Hactosimee Bpems — Poccust u Kazaxcran);

«8» - 30Ha cTpaH Asun u JlansHero Bocroka;

«9» - 30Ha ctpaH Asuu u bimxHero Bocroka.

[Ton HanmoHaNBHBIM IUTAHOM HyMEpaluu MOHHMAETCS peaan3aliis
MEXIYHapOIHOTO MJIaHa B KOHKPETHOHN CTpaHe, TPYIIe CTPaH.

MexnyHapoaHblii HoMep B cooTBeTcTBUM ¢ Pekomennanueit MCO-T
E.164 moxer comepxkath 10 15 mudp U BKIOYAET KOI CTPaHBI U HAYUO-
HanvbHblll (3Hauawuil) Homep (puc. 8). B Hero BXOAUT MEKAYTOPOIHBINA KO,
KOTOPBIIl XapakTepu3yeT 30HBI HyMepaIlu BHYTPH CTPaHbI, U HOMep abo-
HEHTa, OJHO3HAYHO ONPENEeIIIONINI TOYKY IOJIKIIOUYEHUS aOOHEHTCKOTO
TepMHHAJIa B 30HE HyMepaIiy BHYTPH CTPAHBI.
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Kog 30HbI

< =

Kog cTpaHbI
(1-3 undppe)

MexayropoaHbiii kog, Homep aboHeHTa

HaumoHanbHbIN (3HavalLmin) Homep

MesxayHapoaHbIii HoMep (MakcumansHo 15 uudp)

Puc. 8 - Ctpykrypa MexayHapontnoro Homepa MCO-T E.164

Hauuonanesslii man Hymepanuu Poccuiickoit denepauuu sBisieTcs
COCTaBHOM 4YacThIO IIaHA Hymepauuu 7-U 30Hbl BceMupHON HyMepanuu.
[Tnan Hymepanuy MOCTPOECH MO 30HOBOMY NMPHHIIMITY, COTJIACHO KOTOPOMY
Ka)XJOH 30HE HyMepalnuu Ha3zHa4daeTcs CBOM TPEX3HAuHBIH Koa. B mawne
HyMEpalnuy BBEJCHBI IHOHATHS reorpaduuecKux 30H HyMmepaumud (Kox ¢
ycnoBHBIM 0603HaueHreM ABC) i Hereorpadudaeckux 30H HyMepaIia (Ko
Buga DEF), a Tarxoke konmbl BeIxona Kk crnenciyxb6am (0X, B mepcrnexTuBe -
1UV) u koxpl, WCHONB3yeMBIEe B TEXHOJOTHYECKHX Iensax. CTpykTypa
HAlMOHAJIFHOTO IJIaHa HyMmepaluu TelleoHHO# ceTn cBsizu Poccuiickoi
Ddeneparuu npuBezcHa Ha puc. 9.

Feorpachimieckan 3o1a Kog 30HbI 30HOBbI HOMep aboHeHTa
HymepaLm ABC abX1..X5
Hereorpaduueckas Kop 30HbI 30HOBbI HOMep aboHeHTa
30Ha HymepaLuu,
opraHu3oBaHHas Ha CeTu DEF abX1...X5
Kop cneucnyx6bl
Boixoa k cnevcnyx6am
0X (1UV)

Puc. 9 - CtpykTypa HaIlMOHAJIFHOTO TNIaHA HyMepanuu TeiaeGoHHON ceTH
cBsa3u PO
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Ilpegpuxc - 3TO AECATUYHOE YUCIIO, COCTOSINEEe W3 OJHOW WM He-
CKOJIbKMX LU(P, MO3BOJSIONICEe BHIOpaTh pa3inuyHble (GopMaTsl HOMEPOB,
cereit n/uimu ciryx0. [Ipedukc He BXOAUT ¢ cocTaB HOMEpa.

B miane Habopa Homepa Ha Tene()OHHOH CeTH OOIIEro MOoJIb30BaHUS
Poccuiickoit denepauuy B HACTOALLEE BPEMs IPUMEHSIOTCS CIIELyIOLIUE
peuKCH:

— medsxcoyHapoonuiil npegurc (IImu) - 8-10;

— HayuoHanvHwili npeghuxc (Ix) - 8;

—  mecmuvii npeguxc (IIm) - ycraHaBIHUBaeTCs ONMEpaTOPOM CBSI3H,
MIPEUMYIIECTBEHHO IPUMEHSIOTCS TpeduKcs 0 1 9.

B nepcnektuse B cooTBeTcTBUM ¢ Pekomennauusamu MCO-T mianu-
pyercs BBenenue IIma=00 u ITa=0.

B npeznenax omHOM MECTHOW WM BHYTPH30HOBOH Tene(hOHHOM ceTh
JIOJDKEH MPUMEHSATBCS eMHBIN IJ1aH Habopa HoMepa JAJIs BCEX ONepaTopoB
CBSA3H.

I'eorpaduueckre 30HBI HyMepalmu ¢ kogoM ABC o0Opasyrorcs Ha
TeppUTOpUN Kaxnoro cyowsekta Poccuiickoit ®enepammu. B pernonax, Ha
OTIETBHBIX TEPPUTOPHAX KOTOPHIX CKOHIICHTPUPOBAaHA KPyMHas TenedoH-
Hasl EMKOCTb, BO3MOXXHO CO3JIaHHE JIOMOJTHUTEIBHBIX Ieorpa)uuecKux 30H
HyMepanuu ¢ npucBoerneM konoB ABC. Hampumep, na Teppuropun Ca-
Mapckoit obmactu (kog ABC=846) cozmana 30Ha Hymepauuu ToONBATTH,
KOTOPO# NpucBOCH OTAeNbHBIN kox (ABC=848). IIpu momHOM HCITONB30-
BaHuu pecypca koga ABC reorpaduueckoii 30HbI B JONOJHEHHE K CyIIe-
CTBYIOILIEH BBOAWTCS BTOpasi reorpaduueckas 30Ha HyMepaluu JJIsi TOH ke
Tepputopuu ¢ HOBbIM KomoMm ABC. Mcnonb30BaHue B KauecTBe «A» 1Udpp
«0», «1», «2» HEIOTYCTUMO.

Ipu enympu3onogvix coedunenusx Bce OnepaTopbl GUKCHPOBAHHOM
cBsa3u Poccun MCONB3YIOT 3aKpBITHIN TUIaH HyMmeparuu ¢ 10-Tu 3HauYHBIM
HOMEpOM, IPH KOTOPOM abOHEHTHI JII0OOTO PErnoHa CTPAaHBI JOJIDKHBI HC-
I0JIb30BaTh CXeMY Habopa, MPHUHSATYIO Y a0OHEHTOB COTOBBIX ceTel ¢ deme-
panbHBEIMU HOMepamH. To ecTb cxema Habopa BBITIISIUT TaK:

8-ABC-KKx-xx-xx,

I7ie¢ B 3aBUCUMOCTU OT BEIMUYHHBI HACEJICHHOTO IyHKTa, OJHA U
nBe nepBbix Mudper (KK) cemusnauHOW yacTH HOMeEpa MOTYT 0003HAYaTh
KoA ToceneHus. VICKIo4eHneM SBISIOTCS JIUIIB Topoja C CEeMH3HAYHON
HyMepanuei, Ui HuX IeHCTBYeT reorpaduuecKuii Ko pernoHa, B KOTOPOM
HaXOJATCS 3TH TOpoJa.

Abonenmckuil HoMep MeCmHOU cemu 2eoepagpuueckoli 30Hbl HyMme-
payuu MOXET WMeTh IIATh, IIeCTh I CeMb 3HAKOB, T. €. HMETh BHJ
XXXXX, sBXXXXX, aBXXXXX. B nociegaeM ciydae 3TOT HOMEp COBIIa-
JIaeT ¢ 30HOBBIM. Bce abOHEHTBI MECTHOM CETH JJOJKHBI HMETh OANHAKOBBIN
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[0 3HAYHOCTH HOMep. B KkayecTBe mepBoil nudpsl HOMepa aOOHEHTa B
HaCcTOsIIIee BpeMs Heb3si ucnonvzoeams MUdpsl «0» (Ucmonmb3yeTcs s
BBIXO/Ia K CIIEICTY)X0aM) 1 «8» (MCIOJIB3yeTCs B KaueCTBE HAllMOHAIBLHOTO
npedukca), 6 nepcnexmuge - TAGPI «0» 1 «1».

Jnst Hymepanyy aOOHEHTOB FOPOACKUX U CEIbCKUX Tele(OHHBIX ce-
Teil MPUMEHSETCS TOJIBKO 3aKPhITasi CHCTEMa HyMEPALUH.

Jiis cBs3M ¢ aboHEHTaMH reorpaduuecKoil 30HBI HyMepauuu IMpH-
MeHSeTCs CIeAyIomunil mIaH Habopa HoMepa. AOOHEHTHI Kak CBOWX (HO HE
BXOJAIINE B MECTHYIO CETh BBI3BIBAEMOTO a0OHEHTA), TaK M APYTHX 30H
HyMepanuu (Kak reorpauaecKnx, Tak 1 HereorpapuuecKnx) HaOMparoT:

IMuABCN30H.,

rae: [T - HalMOHATBHBIN (MEXK30HOBBIN) MpeduKc;

ABC - ko1 30HBI HyMEpaIlKy;

N30H. - 30HOBBII HOMEp a0OHEHTA.

Ipu 3akpwITOil cHcTeMe Hymepauuu abOHEHThl MECTHOW Tene(oH-
HOHW CeTH AJIs CBSI3U MEXIy co00l HaOMpPAaIOT TOJIBKO aOOHEHTCKHH HOMEp
MECTHOMU CETH.

B Hereorpaduyecknx 30HaX HyMepauuH NPUMEHSETCS 3aKphITast ce-
MHU3Ha4YHAsl HyMepanus aboHeHTOB. JlomyckaeTcs co3faHue rpynil aboHeH-
TOB, OOBEOVHEHHBIX OTACNBHBIM IUTAaHOM HyMmepamwd. Ilpm wmcxomsmei
CBSI3H JUISl OCYIIECTBIICHUS BBHI30Ba BHE CBOCH IpyNIIbl HabmpaeTcs npedukc
M.

AOoHeHTHI HereorpapuyecKkoil 30HbI HyMEpauuH Ui CBSA3U MEXKIY
co00i HCTONB3yIOT ciemylommid miaH Habopa aBXXXXX. Pasperraercs
TaKXe HMCIOoJb30BaHue MiuaHa Habopa Buaa [1n DEFasXXXXX unu mirana
Habopa Buma [IMH7DEFaBXXXXX (mocneaHuii TOIbKO MpH 3akase abo-
HEHTOM COOTBETCTBYIOIIECH yCJIyTH). BEI30B cieMaIbHBIX M APYTUX CIYyXKO
OCYIIECTBIISIETCS 110 TAKOMY JKe IUlaHy Habopa HoMepa, Kak U B reorpadu-
YECKUX 30HaX.

Jnst BBI30Ba aOOHEHTOB APYTHX 30H HyMEpalnH UCIIOIb3yeTCs TUIaH
Habopa Buaa [TH ABCapXXXXX wmn [TH DEFaBXXXXX.

st cBsi3u ¢ aOOHEHTaMH HereorpadryecKoi 30HbI HyMepanu# ado-
HEHTBI IPYTUX 30H HyMepaluu 10/okHbI Hadbupath [TH DEFaBX XXX X.
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IIpaxkTiyeckoe 3anstie Ne 4
«PABPABOTKA CTPYKTYPHOU CXEMBbI Y3JIA
KOMMYTAIUUN HA BA3BE CUCTEMBI EWSD»

1 Ileanb 3aHATHSA

[Monyuenue oOmUX cBegeHUI 00 apXUTEKType HU(PPOBOH CHCTEMBI
kommyTtanmu EWSD, ee QpyHKIIMOHAIBHBIX MMOICHCTEMaX M OJOKax, a Tak-
K€ TIOJTy4eHHEe HAaBBIKOB B Pa3pabOTKe CTPYKTYPHOH CXEMBI y371a KOMMYTa-
muu (YK) Ha 6a3e cucremer EWSD.

2 JlutepaTtypa

udpossie cucrembl kommytanuu it I'TC / nox pen. B.I'. Kapramescko-
ro u A.B. PociskoBa. — M.: Dxo-Tpenasz, 2008, c. 77 - 80.

3 KoHTpOJIbHBIE BONPOCHI

1. KakoBo naznaueHune cucteMsl EWSD u ee ncmonb3oBaHmne Ha CeTSIX CBA-
3u?

2. YKaxHuTe TeXHUYECKUE XapaKTepucTuku cucrembl EWSD.

3. B ueM 0coOEHHOCTB apXUTEKTYypbl cucteMbl EWSD?

4. YKaxuTe Ha3Ha4eHHE U COCTaB OCHOBHBIX (DYHKIMOHAJIBHBIX MOACUCTEM
EWSD.

5. KakoBbl 0coO0eHHOCTH CTPpYKTYpHOH cxembl EWSD mpu ee ncnosnb3oBa-
HHUH B Ka4ecTBe:

- onopuoi#t crarmuu (OIIC) u onopuo-tpamsutHo# ctanuuu (OIITC) ro-
pouxckoii cetu cBs3u (I'CC),

- 30HOBOTO TpaH3UTHOTO y31a (3TY) Ha MexIyropoTHOi TenepOHHON CeTH
¢ pabounmu mectamu TenepoHucTok (PMT),

- TPAH3UTHOTO MEXIYTropoHoro y3na cBsizu (TMryC),

- TpaH3WTHOTO MeXIyHapomHoro y3na cBss3u (TMuYC) ¢ pabounmu me-
cTaMH TeNe(OHNCTOK?

6. KakoBbl ocobennoctu moaxmouenuss k OIIC tuna EWSD ynaneHHsix
a0OHEHTCKUX OJIOKOB?

7. KakoBsl ocobernoctr noaxmodenus Kk OIIC tuma EWSD VITIATC pas-
JUYHOW EMKOCTH?
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4 3aganusa

3ananue 1. B cooTBeTCTBHHU ¢ MCXOTHBIMH JIAaHHBIMU Taba. 1 U300-
pasuTh CXEMy OpTraHU3alHUU CBS3M IPOEKTUPYEMOIO Y371a KOMMYTAILlUH
(YK) na 6aze cucremsr EWSD ¢ yka3anneMm THITOB JIMHUI/KaHAJIOB 1 THIIOB
Berpeunbix YK. HoMep BapmaHTa cOOTBETCTBYET MOCIeqHer mudpe HOMe-
pa cTyIeHYecKoro omiera.

Tab6n. 1 — Ucxomuble JaHHBIE

Ne Bapu- Tum u xapakrepuctuku YK
aHTa

1 Omnopnras cranuus (OIIC) mectHOU TeneOHHOW CETH C JIOKATbHBIM
Y YIJICHHBIM BKIIFOUCHHEM a0OHEHTCKUX JTuHUA (AJ])

2 Tpan3uTHBII Mexyropoabii y3en casisu (TMryC)

3 Tpar3uTHBI MexayHaporubeid y3en cBsizu (TMuYC) ¢ pabounmu
mectamu Tenedornctok (PMT)

4 Tpansutnas craauus (TC) mectHO# cetn 6e3 BKiroueHns AJl

5 30HOBBIN TpaH3UTHBIA y3en ¢ PMT

6 OIIC mecTHOH TenedOHHOH CeTH ¢ BKIFOYEHHUEM MAIIBIX YUPEKICH-
yecko-mpon3BoacTBeHHbIX ATC (YIIATC) mo AJI

7 Omnopro-tpansutHas ctanius (OIITC) mecTHO# ceTH CBA3HM € JIO-
KaJIbHBIM U YAaJIeHHbIM BKIIOueHueM AJl

8 OIIC mecTHOI cetn cBs3u ¢ BkiodeHHeM KpymHBIX YIIATC mo
naTepdeticy E1

9 OIIC wmectHOH TeneOHHOH CeTH C BKJIIOUYEHHEM CeTel JocTymna
yepe3 unTepdeiic V5.2

0 30HOBBIH TPAH3UTHBIN y3ell ¢ PabOYMMH MECTaMH TENe(OHHCTOK U
BrioueHneM ciyxe0Hoit YITIATC mo unTepdeiicy El.

3aganme 2. B cooTBeTCTBUY ¢ MCXOAHBIMU JaHHBIMU (Tabm. 1) mo-
CcTpouTh cTpYyKTYpHYI0 cxeMy YK cucremsr EWSD c¢ ykazaHunem 0CHOBHBIX
(YHKIIMOHAJIBHBIX OJIOKOB M THIIOB BKJIIOYCHHBIX JIMHUN W KaHanoB. Ha
CTPYKTYPHO#M CXeMe I0Ka3aTh B 3aBHCHMOCTH OT BapHaHTa BKIIIOYCHHE
udpossix u ananoroseix AJl, CJl/kananos, 3CJI/CJIM, aGOHEHTCKHX BbI-
HOCHBIX Os0K0B, YITATC.

5 Copepxxanue oT4yera
1. Cxema opraHu3alMy CBS3U MPOCKTHPYEMOTO y3Jia KOMMYTAIlMH Ha 0a3e
cucteMsl EWSD B cooTBeTcTBHU € 3amaHueM 1.

2. CtpykTypHast cxema y3Jjia koMMmyTanuu Ha 6aze cucrembsl EWSD B coot-
BETCTBHH C 3a/IlaHUEM 2.

36



6. MeTonuuyeckue yKazaHus

6.1 Ha3nauenmne undpoBoii cucrembl kommyTanuu EWSD

Hudposas cucrema kommyranuu EWSD ceprudunmpoBana s uc-
monp30BaHns Ha EnmHol cetn snextpoceszu (ECO P®D) va mexmyHapon-
HBIX, MEKIYTOPOAHBIX, TOPOJCKHX, BEIOMCTBEHHBIX TENC(GOHHBIX CETIX U
HA CeTSAX MOJBIKHOU Tesle()OHHON CBSI3H.

Ha mecTtHBIX TenmedoHHBIX ceTsax cuctema EWSD MoskeT ncnomip3o-
Batecs Kak omopHas crtanmus (OIIC) m omopHO-TpaH3WTHAS CTAHIUS
(OIITC), k KOTOPOI MOKHO HMOAKIIOYUTH 10 600 ThICSY aOOHCHTCKHX JIH-
Huit (AJ]).

K tpam3utHeM y31aM koMmyTtarun EWSD moxeT ObITh MOAKITIOUE-
HO 110 240 ThICAY BXOJAIINX, UCXOASIIUX WIM IBYHAIIPABICHHBIX COCTUHU-
tenbHBIX JinHUA (CJI). Ludposas cucrema kommyrauuu EWSD moxer
HCIIOJIb30BAThCS M KaK y3el MexxceTeBoro Bzaumoaenctsus. B EWSD pea-
JIM30BaHbI BCE HEOOXOMMBIE AJISI 3TOTO (DYHKIMH, TAKHE KaK CUTHAJIN3AINS
JUISL MEKTyHApOIHOHN CBSI3H, 9XOKOMIIEHCAIMS JUIl MEKKOHTHHEHTAIBHBIX
U CIyTHHKOBBIX COCIMHEHHH, a Takke (PyHKINH B3aUMOPACUETOB MEXKIY
aZIMUHHUCTPALMSIMU CEeTeH CBSI3UM pasHbIX CTpaH. K TpaH3UTHBIM y371aM KOM-
MYTallld U y3JaM MEXKCETEBOTO B3aUMOJCHCTBHS OTHOCSTCS CIEOYIOIINE
npumenennss EWSD na ECO P®:

- TpaH3UTHas cTaHIusA MecTHOH cetu cBsa3u (TC), cimyxuTt ais opra-
HU3AIMH TPAH3UTHBIX COSMHEHUI Ha MECTHBIX CETSIX CBSI3H;

- 30HOBBIA TpaH3UTHBIN y3en (3TY), ciayXuTt Ajisg B3aUMOAECUCTBUS
MECTHBIX ¥ BHYTPH30HOBBIX CETEH CBSI3U C MEXIYTOPOIHO CEThIO;

- TPaH3UTHBIA MEXIYTopoAHbIH y3en cBs3u (TMrYC), ciayxuT amns
OpraHHU3aIH TPAH3UTHBIX COCTMHEHUH Ha MEXIyTOPOIHBIX CETSX CBSI3H;

- TPaH3UTHBIA MeXIyHApOAHEIH y3en cBsi3u (TMHEYC) cirykuT ams
B3aMMOJICHCTBUS HAIMOHAIBHOW MEKIYTOPOIHON CETH CBSI3H C MEXIyHa-
POIHBIMH CETAMH.

Cucrema EWSD MosxeT ObITh HCIIOIb30BaHa TAKXKE B KaUECTBE:

- KOMMYTAaIlHOHHOTO IIeHTpa MoaBMKHOH cBi3u (MSC) B COTOBBIX
ceTsX, obOecreunBas peanu3alfio BCEX CHENMUPUIECKUX I MOOWIBHON
CBSI3M  (YHKIIMH, HEOOXOMUMBIX sl PabOTHl CETH IIOJABIIKHON CBSI3U
2G/3G;

- y3na kommyTaiuu ycuyr (SSP) B nnaTennexktyanbHbx ceTsx (IN);

- aBTOHOMHOTO TpaH3UTHOTO IyHKTa curaammsannu OKC Ne7 (STP).
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6.2 Odmme xapakrepucTuku cucremsr EWSD

Cucrema EWSD nopnepxuBaer ynpasieHue Tpadukom, mocryma-
IOMIMM OT JPYTUX Y3JIOB KOMMYTAallMM W IepeJaBaeMbIM B OOpaTHOM
HaNpaBJCHUH, BO BCEX CTaHIAPTHBIX PEXHMMAax CUTHAJHM3aLUH, TAKUX Kak
2BCK+MUYK, MKKTT Ne5 u OKC Ne7.

Cucrema EWSD mpenoctaBiser Mojp30BaTeSIM IIMUPOKUNA CIIEKTP
JOTIOJTHUTENBHBIX BHJIOB YCIYT: YCIYT'H IH(PPOBBIX CETEH HHTETPAILHOTO
obciyxuBanus (ISDN), yenyru moctyma B IHTepHET, a Takke YCIIyTH, pe-
anm3yeMble B KOHQHUTypamuu n X 64 xOut/c.

[punuun ynpanenust coenuHeHueM B EWSD — uepapxuueckuil.
Iporeccoprr B 1udpoBbix aboHeHTCKHX 0okax DLU u JTUHEHHBIX TPYII-
nax LTG BBIMOSHSIOT OOJBIIONH 00hEM MPOCTHIX (PYHKIUN U YMEHBINAIOT
Harpy3ky 1o o0paboTKe BBHI30BOB Ha KOOpIHMHAIMOHHBIE Hpoueccopsl CP,
KOTOPBIC BBIMOJHAIOT Oojiee CI0XKHBIC (YHKIMU MO 00pabOTKe BHI3OBOB,
aJIMHUHUCTpAaTUBHbIE (QYHKUUM M (QYHKIMM OOECHEeYEeHUs] HaJEKHOCTH U
TeX00CTyKUBAHHSI.

Bce anmapatnele cpenctBa ys3na kommyrtauuu thna EWSD pasme-
IIAIOTCS Ha CTaTHBaX. UMCIIO CTATUBOB MOXKET U3MEHATHCS B COOTBETCTBUHU
C €MKOCTBIO CHCTEMBI.

I'maBHBIMEU OJO0KaMU MexaHWUYECKOW KOHCTpyKuuu EWSD sisttot-
cs:

- CbE€MHBIE MOJYJHM B BHJE MHOTOCIOWHBIX IE€YaTHBIX IUIAT CTaH-
JApTH30BaHHBIX Pa3MEPOB C Pa3beMaMH;

- MOJyJIbHBIE KAaCCEeTHI, B KOTOPHIX MOIYNIH YCTaHaBIHBAIOTCA C (a-
cajHOM (TIepeHei) CTOPOHBI, a Kabenu MOJKII0YAIOTCsl ¢ MOHTaXKHOM (3a1-
Heil) CTOpOHSI,

- CTaTHBBI C 3alIUTHON OOIIMBKOW, OpraHM30BaHHbIC B CTATHBHBIC
PpSIBI;

- CbeMHbIE Kabenn, OCHAIlICHHBIE COCTMHUTEISAMH.

6.3 ApxurekTypa cucrembl EWSD

Apxurektypa cucrembl EWSD Bkmtoyaer B cebsi mporpamMHoe
obecrieueHne u anmnapaTHbIe CPEJICTBA.

Anmnapatheie cpeactBa cuctembl EWSD nogpaszenstores Ha cie-
nywoomue 5 moacucteM (puc. 1): moctyna, KOMMYTAIMH, CUTHAIM3AINH,
AJIMHHUCTPUPOBAHUS U YIIPABJICHHS.

THloocucmema oocmyna CIyXUT U TIOJKIIOYEHUs] IH(QPOBBIX U
aHAJIOTOBBIX a0OHEHTCKUX U LU(POBBIX COCTMHNUTEIBHBIX JIMHUH K KOMMY-
TalMoHHOMY moifo. K mozcucremMe mocTyna OTHOCSTCSI BBIHOCHBIE OJIOKH
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ynpasienust (RCU), ynaneHnslii kommyrannonHslii 6ok (RSU), koTopsiid
noaxiouaercss k OIIC yepe3 meHTpanbHBIH KOMMYTAaTOp BPEMEHHBIX HH-
tepBanoB (HTI), nokaneHbie abonenTckue 6moku (DLU), nmuneitnsie rpyn-

el (LTG).
~
Ioscucrema jocryna TToacuerema
KCIMM}"I‘HI[HH
RSU [ HTI |
| I | 0 —
——J v }—r1c | SN !
RCU |I LTG I|
—
LTG
L1
_|‘\
IToacucTema CCNC
CHIHAJIM3AaIHH TUI
— ssnc |
ey
IMoacucremal
AIMHHHCTPH
pPOBaHH
NetManager
TToacuerema I___

Yiupasnenus

vy

Puc. 1 - OcHoBHBIE QyHKIIMOHANEHBIE ToAcHcTeMBI EWSD

K noocucmeme xommymayuu otHocutcs MUPPOBOE KOMMYTAIMOH-
Hoe nosie SN. KomMmyTtanuoHHoe mosie coeiMHsIeT Pa3inyHbIe T0ICHCTEMBI
EWSD. Ono obecrnieynBaeT MmoJHOAOCTYIHOCTh BCEX MOACUCTEM. | JIaBHast
3ajia4a KOMMYTAIIMOHHOTO IOJIsi COCTOMT B MPOKJIIOYSHUH MOJIb30BATENb-
CKUX W MEXKIPOLECCOPHBIX COCNUHEHHH MEXAY JIMHEHHBIMHU TIpYNIIaMu
LTG. Kaxnoe coenyHeHre I HA/IS)KHOCTH OJJTHOBPEMEHHO TPOKITIOYaETCs
yepe3 00e IMOJIOBUHBI (TUIOCKOCTH) KOMMYTalMOHHOTO Toiisi. Kpome Toro,
KOMMyTanoHHoe mnose SN KOMMYTHPYET IMOJIyNOCTOSHHBIE MEXIpolec-
COpHBIE COEIMHEHHS MEXAY TpyNIOBBIMH Tpoueccopamu GP B nmHEHHBIX
rpymmnax LTG, a takke Mexay rpynnoBeiMu nporeccopamu GP u Oyde-

pom coobuienuit MB.
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K noocucmeme ynpasnenus oTHOCSATCS KOOPAMHAIIMOHHBIN Tponec-
cop CP, 06ydep coobmennii MB u 1ieHTpanbHBIN TeHepaTOp TAKTOBOW Ya-
crotel CCG.

Koopaunatnwmonsnsiit nporeccop CP113 mpencraBnser coboi MyIib-
TUIPOLIECCOP, €MKOCTh KOTOPOT'O HapalluBaeTcsi CTyNEHsMH, Oyarojgaps
YeMy OH MOXKET 00€CIIeUHTh yIpaBlieHHe paboToil cTaHIMH JTH000i eMKo-
CTH C COOTBETCTBYIOIIECH POU3BOJUTEIHHOCTEIO.

Bydep coobmennii (MB) ciyuT sl OpraHU3allid BHYTPEHHETO
obmena mHpopManueit mexay moacucreMamu EWSD B mpenemax omHOMI
CTaHIINN.

Hentpansubiii TeHepaTtop TakToBoi wactoTel (CCG) mpenHa3zHaueH
JUIsl oOecTieYeH s CHHXPOHHU3aLUKH 000PYIOBaHHsI CTaHIIUH.

Tloocucmema cuenanuzayuu no obuemy kanainy (OKC Ne7) obopy-
JA0BaHa CrICUaJIbHBIM YIIPaBJISAIOIIUM yCTpOﬁCTBOM CE€TU CUTHAJIMU3alkU I10
obmiemy kananry CCNC wiu CeTeBbIM KOHTPOJUIEPOM CHUCTEMbI CUTHAIH3A-
mu SSNC. K CCNC M0HO IOAKIIOYUTE 10 254 3BEHbEB CUTHAIM3ALUY.
K SSNC moxno noaxmounts 10 1500 38eHpeB OKC Ne7.

Hoocucmema aomunucmpupoganus CITy>KUT IUIA BBIIONHCHUS aj-
MUHHUCTPATUBHBIX (YHKIHMHA, a TakKe BBIIONHICT aIMHHHCTPATHBHOE
yhopaBieHHe TapupaMH U COCTONT U3 porpaMMHBIX Moayeit NetManager.
AmmaparHasi 9acTh IOJACHUCTEMBI aIMHUHACTPUPOBAHHS COCTOHUT U3 JIOKAITb-
HBIX W yAaJeHHBIX TepMuHaimoB NetManager, monkIrO4eHHBIX K JUCIUICIO
COCTOSIHUI CETEBOIo y3Ja.

[IporpammHOe obecreyeHHe MMeEeT MOIYIbHYIO CTPYKTypy. OnuH
WKW HECKOJIBKO MpOrpaMMHBIX MOI[yﬂeﬁ O6’BCI[I/IH5[IOTCSI B IIOACHCTEMBI
nporpammHoro obecnieuenusi. OnepannonHast cucrema EWSD cocrout u3
NPUKIIAJHBIX MPpOrpaMM MW MOJIB30BATCIBCKUX IPOTrpaMM. HpI/IKJ’IaI[HI)Ie
IIPOrpaMMbI IPUOIIDKEHB! K allapaTHBIM CPEACTBAM M OOBIYHO SIBJISIOTCS
OJIMHAKOBBIMH JJISi BCEX KOMMYTAIIMOHHBIX CTaHIWHA. [loip3oBaTensckue
MIPOTPaMMEI 3aBUCAT OT KOHKPETHOTO NMPUMEHEHHS CTAHIMU HA CETH U Ba-
PBUPYIOTCS B 3aBUCHMOCTH OT KOH()UTYpAITUH CTAHIINH.

6.4 Ilpumenenne cucremnl EWSD Ha ceTn cBsi3n

Ha puc. 2 mpuBeneHa cxemMa BO3MOXKHBIX NPHUMEHEHHH CHCTEMBI
EWSD Ha cern cBs3u. TpaH3WTHBIM MEXIYHAPOAHBIA y3€J CBS3H
(TMuYC) ¢ BKIIOYCHHBIMH B HEro pabdOuYMMHM MecCTaMH Tese()OHHUCTOK
(PMT) ucnionb3yercst Al BBIXOJla Ha MEKAYHApOIHYIO CeTb. MexXIyro-
ponnblii Tpau3uTHBIN y3en cBszu (TMrYC) ciykuT Ha MEXAyropomHoOH
CeTH AJIsl Tepeaady TPAH3UTHBIX MTOTOKOB MEXKIyTrOpOJHON HAarpy3KH OT/K
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3TVY. Jnst NoaxIroYeHusi K MECTHOM TOpOACKON CEeTH HCIOJIb3YETCsl 30HO-
BbI Tpan3uTHbIN y3en (3TVY). [lnd momyaBTOMaTH4eCKUX COEIUHEHUH Ha
3TY nu TMuYC ucnonssyrorcsi paboune mecta Teneponucrok (PMT). B
kauectBe npumMepa ['CC Ha puc. 2 moka3aHa KoJbleBas ceTh Ha 6ase 000-
pynoBauusi SDH. Bce omopubie cranimu (OIIC), omopHO-TpaH3WUTHBIC
craanuu (OIITC) nnmm TpansutHele cranuuu (TC), a takxke 3TY B Kojble
SDH norudgeckn coeMHEHBI 10 MPUHINIY «KaXKJas ¢ KaKIOi», 9TO yBe-
JIMYUBACT CTPYKTYPHYIO HaJICKHOCTh CeTH. J[11 BBOA/BBIBOJA IH(POBHIX
1moTokoB El OT pasnuyHBIX y370B CETH B KOJbBIE HCIOIB3YIOTCS MYJIBTH-
wiekcopsl BBoaa/BeiBoga (MBB) SDH yposreit STM-N. B OIIC u OIITC
MOTYT OBITH BKIIIOYCHBI BBIHOCHBIE aboHeHTckme Onokn RCU m RSU, a
TaKxke yupexkaeHdecko-npoussojacTBeHHsle ATC (YVIIATC) manoii, cpen-
Hel ¥ OOJBIIOI eMKOCTH.

MexpayropoaHas
TpaHcnopTHast
cetb SDH

MexpayHapogHas
TpaHcnopTHast
ceTb SDH

BHyTpu3oHoBast
TpaHcnopTHas
cetb SDH

Cnyxe6Has
YNATC

[opopackas TpaHcnopTHas
cetb SDH

YNATC
Marnou
€MKOCTHU

Cete cpeqHeit n
Aoctyna 60nbLoit
emKocTH

Puc. 2 — Cxema Bo3MOXXHBIX puMeHeHui cucteMbl EWSD Ha cetu cBszn
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6.5 Cnoco6b1 BKI04eHust B EWSD pa3iuuHbIX TUIIOB JIMHHUH

B cuctemy EWSD M0OXHO BKIIOYHTEH aHAJIOTOBEIC U IIM(POBEIC a00-
HeHTckue TUHUHA. CXeMBI OAKIIOYeHNS aHANOTOBBIX (AAJI) n mmuppoBEIX
(ITAJT) AByXTIpOBOHBIX a0OHEHTCKUX JIMHUWA IPUBEICHA Ha pHC. 3.

" | AA,H
TA |
| DLUG
O
S |
TE

Puc. 3 — Cxema nozaxitoueHus aHanoroseix u nugpposbix AJl (TA — anano-
TOBEIH TeneoHHBIN anmapart, T E — mudpoBoit abOHSHTCKHUN TepMIHAT
ISDN, NT — cetreBoe okonyanue |ISDN)

Cxema nonkmodenus opuchsix Y AIITC manoit emxoctu Ha 10 — 30
HOMEpOB N0 a0OHEHTCKOMY MHTepdelicy IpuBe/eHa Ha puc. 4.

YATC manoi eMKocTu

Puc. 4 — Cxema noaxmouenus oducHsx YITATC manoit emxkoctn

Cxema nogkimroueHuss Y ATC 0oibInoii eMKOCTH U BHECHCTEMHBIX
ceteii nocryna AN mpuBesneHa Ha puc. 5.

MepBurYHbIN gocTyn

PRA(30B+D)

LTG(B)

YATC 6onbLion
eMKOCTU

WHTepdeiic V5.2
AN

Puc. 5 — Cxema Bxmouerns Y ATC 6onbmioi eMKocTH 1 cetr goctyma AN
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Cxema nogxmodenust uudposeix CJI u rpynmnossix TpaktoB SDH
Ha MECTHBIX M MEXIYTOPOJHBIX CETSX CBs3U NpHBeleHa Ha puc. 7. Jnsa
nonkiroueHuss k cetssMm SDH B cucreme EWSD wmoryTt wucmonb3oBathes
BCTPOGHHBIH B CHCTEMY KOMIIAKTHBI CHHXPOHHBIH MYJBTHILIEKCOP
SMAI1K c nuneiinbiMu naTepdeiicamu STM-1 (155 Mout/c).

2,048 Mo6ur/c El 0 SDCO
_ Bl 1 LTG(C)
E1 2 Hin spc1
3 LTG(D) | SDCL
CJI, MI'K, MHK
SDH 0 -
1 2,048 M6wurt/c
155 SDCO
M6wut/c SMALK . —
: LTG(C)
63 . N sDC1
LTG(D) =

Puc. 7 — Cxema noaxnrouenus 1u¢possix CJI u rpynmnossix TpaktoB SDH

CxemMa moOAKIIOYEHUsT BHecucTeMHOM cetn npoctyma AN uepes
DLUYV mpuBeneHa Ha pucyHke 8.

T
TA

AN . DLUV

—

TE

Puc. 8 - Cxema nogxitouenus AN gepes DLUV
Cxema nojkimodenus padbounx mect tesedonuctok (PMT) B crienn-

anbHbIA 1dpoBoii adoHenTckui 6ok DLU-ADMOS mnpusenena na pu-
cyHKe 9.
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FapHuTypa \

TenedoHNUCTKK sSDCo
LTG(B) sbcl
DLU-
ADMOS
SDCO
PMT(ADMOS) LTG®) | spc1

| —

Puc. 9 - Cxema noaximtogeHust pabovnx MeCT TeNeOHUCTOK

Cxema nogkimoueHus 3BeHbeB curHaimmzanuu OKC Ne7 co ckopo-
ctrio kaHatoB OKC 64 x6ut/c nmpuBenena Ha puc. 10. CCNC — ympasisto-
miee yerpotictBo cetr curaanmsanui OKC Ne7, B8 CCNC M0KHO BKITIOUHTH
1o 256 kanamoB OKC Ne7 co ckopocThio o 64 KOWUT/C, OpraHN30BaHHBIX B
16KU Tpakros E1.

1
16 —4 ©
KKy SDC
L SDC —1
L LTGN SDC | 1
I
[ |
[ |
| I | SN
[ |
[ |
B
ccNe Sbe 1
k CP

Puc. 10 — Cxema noaxnrouenus 38eHpeB OKC Ne7

Cxema nogxitoueHus 3BeHbeB curHaimmzanuu OKC Ne7 co ckopo-
cThio 2 MOuT/C IpuBeieHa Ha puc. 12.
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ITotoxu E1
(PDH/SDH)

BBICOKOCKOPOCTHBIE
3BeHbsE OKCNe7- SSNC
curnanmsaunu (2 M6ur/c)

Puc. 11 — Cxema noaximouenus 38eHpeB curaaansanuun OKC Ne7 co cko-
pocthio 2 Mout/c

6.6. OcobeHHOCTH MOCTPOEHHS CTPYKTYPHBIX cxem EWSD

CrpykTypHas cxema y3ia kommytanuu tuna EWSD sBnsiercs tumno-
BOi4, HO B 3aBHCUMOCTH OT €r'0 HCIOJIb30BaHUS Ha CETH B COCTaB 000py10-
BaHMsI MOTYT BXOJMTh T€ WJIN HMHbIE (YHKIIMOHAJIbHBIE OJIOKH IOJICHCTEMBI
nocryna. [Ipu pa3paboTke CTPYKTYpPHOU CXEMbI KOHKPETHOTO y3Ja KOMMY-
Taluu HEOOXOIMMO OMPEAETUTh COCTaB 00OPYIOBaHMS, CIOCO0 pazMernie-
HUSl aDOHEHTCKUX OJIOKOB (JIOKaNbHBIE WM BBHIHOCHBIE) U CHOCOO MX MOA-
KIIFOYeHUS] K JMHEeHHbIM rpymmaM LTG, Tumel ucnonb3yeMbIxX JIMHEHHBIX
rpymn LTG, cucremsl curHanuzanun ais pabotel ¢ npyrumu ATC cetn u
HeoOXxonuMoe I 3Toro obopynoBanue, criocoObl BkiodeHus YIIATC u
zp.

[pu ucnonszoBannu cuctemsl EWSD B kagectse OIIC mm OIITC
ropozckoit cetu cBsizu (I'CC) B cocTaB 000pyIOBaHUS BXOAST CIIEAYIOIINE
(yHKIMOHANbHBIE OJIOKM TOJCHUCTEMBI JIOCTYNA: JIOKaJbHbIE IH(POBHIE
abonentckue 610ku DLU 1yt moaxiitodeHns: aHaJIOTOBBIX U ITU(poBBIX AJl
u CJI ot opucueix YITATC manoit eMkocTH, paboTaronux Mo abOHEHTCKO-
My uHTepdeiicy, ynanenHble Onoku ympasienus RCU, BbiHOCHbIE abo-
Henrckue 0ok RDLUG B 3amunieHHOM KOHTeiHepe, JTMHEWHbIE TPYIIIBI
LTG ¢ ¢yuxumsamu B (anst noaxmodenus onokoB DLU k SN) u C (ms
noaxioueHus kK SN CJI ot npyrux ATC, 3CJI u CJIM mist cBsizu ¢ 3TV).

[Tpun ucnons3oBanun cucrembl EWSD B kauectse 3TY npumeHstoT-
cs1 nudposbie aboneHtckue 6yokn DLU i peanusaunu ciayxeOHON cBsI-
31, I TOJKITIOYeHUsT nudpoBbix koMmyTatropoB ADMOS ciryxar 610ku
DLU-ADMOS, mis BKIIOYEHUS MEXIYTOPOTHBIX KaHAIOB CIYXKAaT JIMHCH-
uble rpymisl LTG ¢ ¢ynkuueit D (¢ axo3arpanurensmMu), Ui BKIFOUYSHUS
3CJH n CJIM (mns cBs3u ¢ MecTHBIMH ATC) MCTIONB3YIOTCS JTHHEHHBIE
rpymmst LTG ¢ dynkiueii C.
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ITpu ucnonp3oBanuu cucremsl EWSD B kauectBe TMrYC 610ku
DLU He TpeOyroTcs, st HOAKIIOUEHHST MEXIYTOPOIHBIX KaHAJIOB CITyKat
nHeitble rpynmnsl LTG ¢ dpynknueit D.

[Mpu ncnonszoBanun cuctembl EWSD B kauectBe TMHYC HeoOXxo-
aumbl 6110ku DLU-ADMOS niist monkimtoyeHus: HU(POBBIX KOMMYTaTOPOB
ADMOS u LTG c ¢ynakmuert D 1 BKITIOYCHHS MEXIYTOPOIHBIX H MEXK-
JTyHApOIHBIX KaHAJIOB.

Kpowme Toro, mns Bcex npumeneruit cucremsl EWSD HeoOxommnmsl
CIIEAYIOIIHE aNllapaTHBIE CPECTBA:

- caybmupoBaHHOe KOoMMyTanuoHHOe moie SN s KOMMyTanuu
Pa3sTOBOPHBIX TPAKTOB M IMOIYMOCTOSHHBIX MEXIPOIECCOPHBIX COEANHE-
HUI;

- cayOaupoBaHHBIA KOOpAMHANMOHHBINA Tporieccop CP nmnst ympas-
JICHUs BceM 000pY/I0BaHUEM CHCTEMBI;

- cayOnmpoBaHHbIH Oydep coobuienuit MB s ynpasieHus odoMe-
HOM MEX]y KOOPAWHALMOHHBIM POLIECCOPOM H JIMHEHHBIMU TPYIIIAMH;

- coyONMpOBaHHBIA IIEHTPAJbHBIAH TCHEPATOp TAKTOBOW YacTOTHI
CCG mmst cHHXpOHHU3AITUH BCETO 000PYIOBaHHS CTAHIUH,

- TepMHHAJBI TeXHHYEeCKOH skciuryatanmu OMT s B3ammonei-
CTBHS OIlEpaTopa ¢ CHCTEMOH;

- ynpasisiromee yerpoiictBo cet currammsamuua OKC Ne 7 CCNC
(ipy HEOOIBIION EMKOCTH Y371a) MJIM CETEBOH KOHTPOJUIEP CUCTEMbI CUTHA-
mu3armi SSNC (mipu GOITBIIIOI eMKOCTH y371a).

[Mpumep crpykrypHoii cxembl cucrembl EWSD npuBesieH Ha puc. 12.
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— YA  |DLUG LTG(B)
TE @ NT = -
+D
YMNATC
Manoit AAJ
émkocTn DLUG LTG(B)
YNATC
6onblioin

MepBUYHbIN AOCTYN
PRA (30B+D)

IE WHTepderic V5.2

émKocTun

LTG(B)

(ADMOS@ uan
S

SN
PMT — —
OMT, @ NT DLU ——LTG(B)|
. WNHTepderic
TA AAN V5.1 9 "
uAn AN 5 | PLUV — LTG(B)
& = -

LICAl c OKCNe7 g1 o[Te@l_|
E1l 1 unu
Onc/onTc/3TyY EL >
= 3 LTG(D)[—
J'K CCNC
WKM-30
2 LTG(C) ||
SOH [ smaik P 2,048 MouT/C| L
155 Méut/c : LTG(D) [
|
[
3BeHbA
curHanusauumn CCNC/
OKC Ne7 (E1) —1 ssNC -—l—
i mMB
|—|—-

NetManager CcP

CCG

Puc. 12 TIpumep crpykrypHOii cxemsl cucremsl EWSD



IIpakTu4yeckoe 3ansaTHe NeS
«ITPOIIECCHI YCTAHOBJIEHUSI COEJJMHEHUN B
TEJIE@OHHOM CETHU C UCHIOJIb30BAHUEM
CUCTEMbI CUTHAJIM3AIINU OKCNe7»»

1 ean 3aHATHA

W3ydenne mpoueccoB yCTaHOBIECHHS W Pa3bEeAMHEHUS PAa3IHIHBIX
TUNIOB TeJe(OHHBIX COCTUHEHHMH C WCTONb30BaHMeM moacuctemsl ISUP-R
cuctemsl curHamm3anud OKCNe7 u monydeHue MpaKTHYIECKUX HABHIKOB B
cOCTaBJIeHNH CUTHAIBHBIX AuarpamMm OKCNe7.

2 Jluteparypa

PociaxkoB A.B. Cucrema obOmexkanansHoi curHanmnsanmun OKCNe7 / Yueo6-
Hoe mocobwue. - Camapa, I[II'YTH, 2008. — C. 118-122.

3 KoHTposabHbIe BOIPOCHI

1. Tosichute, Kakue COOBITHSI B AOOHEHTCKHX JIMHHSAX BBI3BIBAIOIICTO U
BBI3bIBAEMOr0 a0OHEHTAa WHHUIMUPYIOT Mepeadyy COOTBETCTBYIOIIUX CHUT-
HabHBIX coo0meHus B ceth OKCNe7.

2. TlosicHute, KOT/Ia U KaK KOMMYTHUPYETCSl Pa3rOBOPHBIA TPakKT B HCXO-
JSIIIEM, TPAH3UTHOM U BXOJIAIIEM y3JIaX KOMMYTAIIAH ?

3. Kakwe curHampHble coobmieHus moxacucteMbl ISUP mepenarotrcs mpu
YCIICIITHOM YCTAHOBJICHUH TENE(POHHOTO COCTUHECHUS?

4. Tloscuure HazHauenwue noneir OPC, DPC, CIC.

5. Kakyro nH(popMaIuio BKIFOYaET CHTHAIIBHOE cooOmenue IAM ?

6. Kakwe curHampHble coobmieHus moxacucteMbl ISUP mepenarorcs mpu
pa3TUYHBIX HEYCHEIIHbIX BbI30BaX (A0OHEHT 3aHAT, a0OHEHT HE OTBEYAeT,
HOMep M3MEHEH U Jp.)?

7. Kaxkwue 3nauenus npunumaet nosie CV B coobuenusix REL npu pasnuny-
HBIX TIPHYHHAX 0TOOs?

8. B uem cyTh 0IHOCTOPOHHEr0 0TOOS M KaK OH Pean3yeTcs B MOJICHCTEME
ISUP?

9. Kak mepenaercs Ha MPOTHBOIOJIOKHBINA MYHKT CHUTHATU3AIMU MPUIHHA
pa3beTUHECHUS ?
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4 3aganue

B cooTBeTcTBHE ¢ MHIUBUIyaIbHBIM 3a1aHueM (cM. Tabin. 1 - Homep

BapHaHTa COOTBETCTBYET HOCIEeHEH Hi(pe HOMEpa 3a4CTHON KHIKKH):

1. U300pa3uth CXeMBI Pa3TOBOPHOTO U CHUTHAIHHOTO COCTUHECHUI.
2. N3o06pa3uTh nuarpaMMy OOMEHa CHUTHAJIBHBIMH COOOLICHUSMH

ISUP mexny mynkramu curnaiuzanuu B cetn OKCNe7.

3. VYkazare undopmannontoe coxepxanue noneir OPC, DPC, CIC,
CV nepenaBaeMbIX CUTHAIBHBIX COOOIICHHI.

Tabnuua 1 MuauBuayanbHble 3a1aHUs

Ne BapuanTa

o

1

N

3

SN

[8)]

[e}

~

[ee)

e}

Tun coenu-
HEHHS

VYcnemnoe

Heycneni-

HOE

Ycnemnoe

Heycnem-

HOC

Venemnoe

Heycneni-

HOE

Ycnemnoe

Heycnem-

HOE

Vcnemnoe

Heycnerm-

HOC

[Ipuunna
HEyCIIeI-
HOTO CO-

€IUHCHUS

AOGOHEHT

3aHAT

AOOHEHT HE

OTBCYACT

Henonneiit

HOMED

Howmep u3-

MCHCH

OTkas oT

BBI30BA

[lepBbIM
0TOMUBaET
a0OHEHT

Bun coenu-
HEHHS

MectHOE

MectHOE

Mexyro-

pOoaHOE

Buytpuszo-

HOBOC

MexnyHa-

poJIHOE

MectHOE

Buytpuszo-

HOBOC

MecTtHOE

Mesxnayro-

poJiHOE

Mesxnayro-

pojHOe

5 Conep:xanue oTuera

1. Cxemsbl pa3roBOPHOTO M CUTHAJIBHOTO COSAMHEHHIA IS 3aJIaHHO-

r'O BapuaHTa.

2. Jlmarpamma oOMeHa CHTHajdbHbIME coobOmeHusamMu ISUP  mexay
myHkTamu curHanusanuu B cetu OKCNe7 ¢ ykazaHue monei CUTHaNbHBIX

exunaun, OPC, DPC, CIC, CV.
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6 MeToanueckne yKa3zaHus

IMoncucrema ISUP, none3ysice ycnyramu MTP u SCCP, obecnieun-
BaCT JIOTMYECKOE COCOMHEHHE MEXIy IBYMsSI OKOHEUHBIMH CTAHIHSMHU
ISDN. [Ins ycraHoBIeHHs W Moaepx aHus Bb3oBa B cetd ISDN HEeoOxo-
IUMa Iepenada pasHoOOpa3HOW Ciry)keOHOH MH(pOpMAaIH MEXAy OKOHEH-
HBIMH CTaHOWAMH. Tak TeneOHHBIH HOMEpP, yKa3bIBaeMBIII TEPMHHAJIOM
ISDN, ucnonezyercs MTP w/mnmun SCCP ans mapmpyTu3anuy B TEUCHHE
YCTaHOBIICHHSI COSANHEHUS; Ko naeHTuukanny kanara CIC ucrmoms3yeT-
cst noacucremoit ISUP mist coenuuenus B cetn OKC Ne7, a unpopmanus o
BBI30BE OMNpEJENsIeT TUIl COSAUHEHHS MEXTy OKOHeUHOU cTtannuedt [SDN u
tepmuHanoMm ISDN. Ilponenypa ycTaHOBIEHHUS M pa3beAUHEHHUS 0a30BOTO
COCTMHEHUS B BUJE CTPEIOYHOMN AMarpaMMBbl IIpefcTaBicHa Ha puc. 1. Orta
JUarpaMma Takke JEMOHCTPUPYET OTHOIICHHE MEXJy aOOHEHTCKOM CHT-
Hamm3anueit ISDN (EDSS1) u coobmenusmu ISUP.

Korga monp3oBarens mannmupyer ISDN-BBI30B (Hampumep, ImyTeM
cHATHS TPyOKHM Tene)OHHOTO ammapaTa), HCXOAAIIee TEPMHHAIBHOE
ycTpoiicTBO aboHeHTa A mockuiaet coobuieHue «3anstue» (Setup) mo D-
KaHaJly B OKOHEUHYIO CTAaHIIHIO A.

ITpn mpueme 3ampoca yCTaHOBIICHUS! COSAMHEHUS OT BBI3BIBAIOIIETO
abOHEeHTa MCXOJIasl CTAHIMS A aHATU3UpYyeT WH(OpMALUIO O MapupyTe
u noxacuctema ISUP mynkra curHanmzanuu SPa dopMupyer HayaibHOE
anpecnoe coodmienue IAM. Coobienre IAM mnepenaer aapecHyro uHpop-
MaIHIo, a TaKk)Ke HHGPOPMALNIO, OTHOCSIIYIOCS K YCTAHOBIICHHIO COETUHE-
HUS (HampuMep, BKIIOYEH JIM MOJYKOMIUIEKT 3XOIOAABISIOIINX
YCTPOWCTB Ha UCXOJALIEH CTOPOHE, TUIT UCXOIAILEro H0CTyNa: aHaJIOTOBbII
w ISDN, ecTh M B COSIMHEHUH CITyTHUKOBEIN KaHAN U IPYTyio HHPOP-
MaIIIo).

AHanu3 HOMepa BBI3BIBAEMOro aOOHEHTa IT03BOJISIET HMCXOAAIICH
CTaHIMM A OIPEAENTh HaIlpaBJICHHE MapIIpyTH3allud BbI30Ba. B mpuse-
JICHHOM Ha puC. | mpuMepe BBI30B HAIIPABISAETCA K TPAaH3UTHOW cTaHIMU B,
BBITTOJTHAIONIEH Takke (QYHKIMHM OKOHEYHOI'O IMyHKTa CUrHamu3anuu SPg.
Wndopmanus B coobmenun IAM yka3piBaeT Ha THI TpeOyeMOTO BBI3bIBA-
IOIMM a0OHEHTOM COeAMHEHHs, Hampumep, coeamHenue 64 Kout/c, Tnm
TepPMHHAJIA, THIT YCIYTH U TIp. JTa HHPOPMAIU HOCBIIAeTCS K TPAaH3UTHON
crannuu B 1o 3BeHy curHamm3anum 1. Kpome Toro pasroBOpHBIN TpakT B
CTaHIMU A TPOKITIOYaeTcss B 00paTHOM HamNpaBICHHHU (BBI3BIBAIOIINI abo-
HEHT MOKET CIBbIIATh TOHAJIBHBIE CHUTHAJBI, NIOCBUIAEMBIE CETBIO, HO He-
BO3MO)XKHA Iepefavya MHGOpPMAaLUK OT BBI3BIBAIOLIEH CTOPOHBI B Pa3roBOp-
HBIHM TpakT).
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Curnanusaums EDSS1 __ _Cumanvsauns OKCNe7 (nonouctema ISUP) - 4 CurHanusauns EDSS1
a6.A cT.A cr.b a6.6

cr.
AN E1(PK1) E1(PK2) AN
| AX £ AX il
3C1 3C2
SPa 7{ﬁ:,\7 - - T inSPS
3arsTue (Setup) |AM1 oPc -8 [ore=2)
lecs amz 20|
BaHsTve (Setup)
OPC = 51 ne
(opc=8 ACM1L{PPC=E OnogeLuenme (Alerting) >
ACM2{DPC=4 cic-2 J
lcic=1 OPC—5) OrtseT (Answer)
Xns Onoseuerue (Alerting ‘Opc :B‘ oPC— H‘
ANM2 {DPC =4} ANML o2 [
WCIC -1 ‘
>€ CoeauHeHme (Connect)
Paar [aHHBIX
PasbeaunHenme (Disconnect) oPC=8
EE———— JDPC = [oPC =5
RELl{cwc—: ( ;DPC:R}
cv=t6 REL2 |cic -2 J
lev =16
[oPc =5 ® i
RLC1 {DPC = /1{ - P © ) BaHsTo
‘C\c:1 J [OPC:E, -
; RLC2 lppc=5} ——
—— —— —— WCIC 2|

- MpoknioyeHne pa3roBopHOro TpakTa B - MpoknioyeHne pasroBopHOro TpakTa ® - OcsoGoxaeHne pa3roBOpHOro TpakTa
o6paTHOM HanpaerneHuu B obe cTopoHb!

Puc. 1 lnarpamma ooMena curaanbHbiMu coobiernssmu OKCNe7 npu
YCTAHOBJICHUH U Pa3beIUHEHUN COCINHEHNS B CETU

Bce curnanbnbie coobmenust OKCNe7 umerot crnemnyromue o6si3a-
TEJbHBIE MOJIS B ITUKETKE MapUIPyTUPOBAHHUS:

OPC — kox myHKTa OTIpaBJeHUs (B pacCMaTpuBaeMOM IpUMepe —
910 KObl A, B 1 B);

DPC — xon myHkTa Ha3HaveHUs (aHamorugHo A, B u b);

CIC - xon nnenTnduKanmy KaHana, Bkirodatonmii Ne Tpakta KM
n Ne KaHaJBbHOIO MHTEpBaja B HEM (B paccMaTpHBaeMOM IpPHUMEpe — 3TO
PK1 n PK2).

Tak kak B craHnuu B TpeOyeTcss KoMMyTanusi pa3sroBOpHOTo KaHala,
T0 B coobuiennn |AM 1 ykaseiBaercs B kauectBe koja DPC=B.

[TyHKT cUrHaJIM3alMd TPaH3WTHOW craHuuu B SPg npuHHMaer co-
obmenne IAM1 n aHanmu3upyeT coxepKamryrocs B HeM HHpopmanuio. AHa-
mm3 mudp HOMEpa BBI3BIBAEMOTO a0OHEHTAa Ha TPAH3UTHOW cTaHuuu B
omnpenenseT AanbHEHIUA MapmpyT K BXOAfAmied craHimuu b. Ananums
ocraiibHOM MH(opManny, conepxaieiics B IAM1, onpenensier BeIOOp co-
OTBETCTBYIOIIEr0 pPa3rOBOPHOIO TpakTa, HampuMmep, kanan 64 Kowur/c.
Crannusa B npoximoyaer pa3roBopHbIi TpakT B 00e cropoHsl, SPg popmu-
pyeT curHaibHOe cooOmmenne IAM2 u nepenaer ero 1o 3BEHY CHUTHaJIM3a-
un 3C2 K myHKTY curHanm3anuu SPy Ha craniun b.
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[Tocne mpuema HeoOXoauMoi MH(OpManUKM BXoAasled craHiuU b
BBI3BIBAEMBIN a0OHEHT MH(OPMHPYETCSI O BXOJSILIEM BBI30BE, a OT BXOJSI-
uieii cranimu b x TpaH3uTHOW craHmy B mockiiaeTcs coodmenue «Ampec
noiueli» ACMI1 o npunsitun nosixoro aapeca. Coobumenne ACM?2 o mpu-
HATHH MIOJIHOTO afipeca 3aTeM INepegaercs K ucxoasueit cranuuu A. Ilpuem
co0O0IIeHNsT 0 NPUHATHH TOJHOTO ajpeca Ha J00OH CTaHIWH, ydacTBYIO-
el B yCTAHOBJICHUH COCIUHEHHS, YKa3bIBACT HA YCIICIIHYIO MapHIpyTH3a-
MO BBI30Ba K A0OHEHTY b M MO3BOISIET yOAIUTh U3 MaMATH HHPOPMAIHIO,
CBSI3aHHYIO C COCIIMHCHUEM.

Korna BeI3bIBacMBIii a0OHEHT OTBEYACT HAa BBI30OB, BXOAAIIAS CTaH-
st b mpokitouaeT pa3sroBOpHBIA TPakT M mepenact coodimeHne «OTBET»
ANM1 00 oTBeTe Ha TpaH3UTHYIO CTaHLHUIO B, KoTOpas, B CBOIO ouepensp,
nepenaer coobumenne orBeta ANM2 Ha ucxopsmyto cranuuio A. [pu
mpueMe COOOIICHHS OTBETa UCXOINAs CTAHIMS A MPOKIIOYACT Pa3sroBOP-
HBIA TPAaKT M B MPSIMOM HampaBieHHH. TakuMm oOpa3oM, yCTaHaBIMBAETCS
COCIMHEHUE BBI3BIBAIOIIETO U BBI3BIBAEMOI0 aDOHEHTOB, HAUWHAETCS TapH-
(uKanus BbI30Ba U OCYIIECTBISIETCS Pa3rOBOP WM Nepeaada JaHHbIX.

B noacucreme ISUP ncnonp3yer MeTo] OMHOCTOPOHHETO OTOOS, T.€
Pa3sTOBOPHBIN TPAaKT MEXIy aOOHEHTaMH pa3pylIaeTcs NpU MOCTYIUICHHH
oT00s ¢ omHO# cTOopoHBL. Ha puc. 1 BeBBIBaromuii aODOHEHT A IEpBBHIM
HanpasisieT CUTHAN pazbequHEHHMs K cTaHimmu A. CraHius A HauWHaeT
pa3beAMHEHHE COEAMHEHUs] W IepelaeT coolduieHne o0 0cBOOOKIECHUH
RELI1 (¢ xomom mnpuumubl CV=16 — «HOpMaibHOE OCBOOOXKAEHHE») Ha
crarnuio B. Ilocrie ocBOGOXIEHHUS pa3rOBOPHOTO TPakTa M F'OTOBHOCTH K
00CITy)KMBaHHIO HOBOTO BBI30Ba TPaH3MTHAs cTaHLUs B moceuiaer coobuie-
Hue 00 oxoHyaHuu 0cBOOOkIeHMs RLC1 Ha HCXOASIYI0 CTaHIUIO A.
Crannus B nmepenaer Taxoke coobmenune ocBoboxaerns REL2 cranmum b.
ITpu npueme cooOmenust ocoboxaeHuss REL2 BrImonHAETCS pa3beauHe-
HHE pa3rOBOPHOrO TpakTa Ha craHumMu b m mepemaercs coobmienue o6
okoH4YaHnK ocBoOOkaeHusa RLC2 Ha cranmuro B.

[pu npyrux nmpudwHax pazbeAnHeHHH B coodmennsx REL wucnomns-
3yroTcs creayromue koabl npuumH: CV=17 — abonent 3amsar; CV=19 —
aboneHT He oTBevaeT,; CV=28 — nenonneii HOMep; CV=22 — HOMep M3Me-
Hed; CV=21 — oTka3 oT BBI30BA.
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IMpakTHyeckoe 3ansiTue Ne6
«ITPOIIECCHI YCTAHOBJIEHUSI COEJMHEHUI B CETH
CHEAYIOUEI'O NOKOJIEHUS NGN HA BA3E
MPOTOKOUJIA SIP»

1 ean 3aHATHA

Wzyuenne nporokona SIP 1 monydeHne MpakTHUYECKIX HABBIKOB IT0-
CTPOCHHS CUTHAIBHBIX AUArPaMM.

2 JIutepatypa

1. Tonpmmreiin b.C., Cokonos H.A., Slnosckuii I'.I". Ceru cBsizu /YueOHUK
it BY3os. CI16.: BXB-Iletepoypr, 2010, c. 298-302.

2. PocmakoB A.B. OcHoBwl IP-tenedonnn / Yuebnoe mocobme. — M.,
HUPHAC, 2007, c. 83-88.

3 KoHTposabHbIe BOIPOCHI

1. Tlepeuucnute ocHOBHBIE eMeHTHI SIP-ceTH, ykaxxuTe ux QpyHKIUH.
2. Ilepeuucnure tumsl cepBepoB SIP-cetu, ykaxxure ux QyHKIHHA

3. Ilpusectu npumep SIP-cetn. OnucaTh Ha HEM B 00LIEM BHJIE MTPOLIECC
YCTAQHOBJICHHUS COCAMHEHUS MEXly TEpMUHAIAMH.

4. Coobmenuns nporokoina SIP. Kakoit ¢popmar cooOmeHuit u ux CTpyk-
Typa?

5. Haznadenwue 3ammpocoB u 0TBeTOB npotokoina SIP.

6. Omnucarp nporecc yCTAHOBJICHHS COSTUHEHHS C yUaCcTHEM CepBepa
riepeapecarim.

7. Ommcath IMpoIecc yCTaHOBJICHUS COSJUHEHHMS C y4acTHEM TPOKCH-
cepsepa.

8. B 4eMm pa3HuIIa CIIEHApUEB YCTAHOBJICHHUS COEIUHEHHS C Y4acTHEM
cepBepa nepeasipecalyl U ¢ yIacTHeM MIPOKCH-cepBepa?

4 3ananue
I/I306pa31/m, CTpCJ'IO‘{Hy}O IlI/Ial"paMMy YCTaHOBJICHI/IH COCAUHCHUSA U

ero paspymieHus: Mexy none3oBatersiva A u B B cetu NGN ¢ ykazanmem
HCIOJIb3YEMBIX 3alpOCOB U OTBETOB NpoTokona SIP.
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Ta6nuua 1. UcxonHble naHHble 1Tl 3a0aHUs

Howmep
BapHaHTa

0

1

2

3

4

Hanmane
MIPOKCH-
cepBepa
y aboH.
A

Ja

HET

Ja

HET

Ja

HET

Ja

HET

Ja

HET

Hanmane
MIPOKCH-
cepBepa
y aboH.
B

Ja

HET

HET

Ja

Ja

Ja

HET

Ja

Ja

Ja

Ucxon
BBI30Ba

Veneunsnii, oTo0i aboHeHTa A

Heycnemmnsiid, aboHeHT B 3ansT

Vcneunsiid, 0T00M aboHEeHTa A

Heycnemmnsliii, npokcu-cepsep B
HE MOKET OOCITYKHUTB 3aIpocC

Vcenemnsiii, oTo0i aboHeHTa. A

Heycnemnsiii, B mpokcu-cepsepe
B He peanuzoBanbl GyHKITUH

Venemnsiii, oT00M aboHeHTa A

Heycnemnslii, 3a1poc He OHSAT
npokcu-cepsepom B

Heycnemnsiii, mpokcu-cepsep B

neperpyxex

Heycnewmnslii, npokcu-cepsep B
OTKa3aJcs 00CITYKHUTh 3aIpoC

5 Conepxanne oTyera

CrpesoyHasi iuarpaMma yCTaHOBJICHHS COCIMHCHHS M €ro paspylie-
HUA Mexy noip3oBatensamu A u B B cett NGN Ha 6a3e mpoTtokomna SIP.

6 MeToauyeckue yKazaHust

6.1 Cuenapuii yCTaHOBJIEHHS COeTHHEHNs Yepe3 cepBep mepeaapeca-

187071

Br3biBaromiemMy mosib3oBatenmo A TpeOyeTcst BhI3BATh IPYTOro MOJIb-
3oBarenst B. On mepenaer 3ampoc INVITE (1) Ha u3BecTHBIH emy azpec
MpoKcH-cepBepa U Ha mopT 5060, ucmonb3yemMsblii mo ymordaauto (puc. 1). B
3aMpoce BBI3BIBAIOIIMI IOJIB30BaTEIb A YKa3bIBaeT aapeC BBI3BIBAEMOTO
mosis3oBaresisi B. [Ipokcu-cepBep 3ampamvBaeT TEKYNIMHA aapec HyKHOTO
MIOJIb30BATEIISL y CepBepa OMPEACICHUS MECTOIMOJOXKEHUS (2), KOTOPBIA CO-
oOmraet emy 3toT azapec (3).
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Cepeep

BIZEIE 20 W WA BreREEIEMEIR
nonks 08 a'rwénb Mpoke - cepsap DR EARNEHIA Nonks 0B ETEME
MECT ON0NIKEHHA

1. INVITE .
- 2. 3anpoc onpefeneql A
MECTONONONEHHA
3. OTEET C TRELLHM
- AP EcomM
|
4 INVITE -
|- ____S.TE0RNGNY |
lg_ 5 180Ringing |
4 @200k |
g ——— 5 2000k __ |
7. ACK
7. ACK o
-
A b,
FeET0BOpHaR fa3a
- 8. BYE
" 8 BvE
-t
I 9.2000K
12,200 QK
——————————————————————————— -
| | |

Zanpockl
—————— OTBETHI
Puc. 1 CueHapwuii yCTaHOBIEHNS COEANHEHMS Yepes NPOoKCU-cepeep

ITocne BBIICHEHHS ajapeca BBI3BIBAEMOTO MOJB30BaTens B mpokcu-
cepBep BBI3BIBAIOIIETO TOJIB30BATEN A TepesaeT Mo 3TOMY ajpecy 3ampoc
INVITE (4). Bo3biBaeMblii mosib30BaTenb B OmMoBeniaeTcss aKyCTUYECKUM
WM BU3YaJbHBIM CHT'HAJIOM O TOM, YTO €rO BBI3BIBAIOT (5); OH IOJHMMAeT
TpyOKy, u otBeT 200 OK otmpaBnsercss k mpokcu-cepsepy (6). IIpoxcu-
cepBep IepenpaBiisieT STOT OTBET BbI3BaBIIeMY Ioyib3oBateno A (6), mo-
ClIeTHUIT TOATBEPIKIACT MPABIIBHOCTD MpHeMa, nepeaasast 3anpoc ACK (7),
KOTOPBIH MepernpaBiisieTcsi K BbI3BaHHOMY mounb3oBartenio B (7). Coenunenune
YCTaHOBJICHO, UJIET pa3roBop. Korjga BbI3BaHHBIN MOJIB30BATENb  KJIAJIET
TpyOKy, To nepenaercs 3anpoc BYE (8), mpreM KoToporo moATBepkaaeTcs
mons3oBatesieM A otBeroM 200 OK (9), KoTopslid TpaHCIHMpYETCS TPOKCH
cepBepoM moJk3oBarenio B (12).

[IpuMedanue: eciu MPOKCH-CEPBEP BBI3BIBAIOIIETO ITOB30BATEIT
3HaeT O TEKYIIEeM MECTOIIONOKECHUN BBI3BIBAEMOTO 0JIb30BATENS (3HAECT €r0
cereBoli IP-angpec), To oH He oOparaeTcst K cepBepy OIpeJeNIeHUs] MECTOIIO-
JIOKEHHUS.
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6.2 OTBeThl NpoTOKOJIa SIP

B npotoxose SIP onpezneneHs! 1mecTh THIIOB OTBETOB, HECYILUX pa3-
HYI0 (yHKIHMOHAIBHYIO Harpy3ky. THII OTBETa KOAUPYETCS TPEX3HauYHBIM
yucioM. CaMoil BakHOH sBiseTcs mepBas Iudpa, KOTOpas OIpeAenseT
KJIacC OTBETA, OCTaJbHBIC ABE IM(PHI JIHIIb AOMONHSIOT MEpBYy0. B HEko-
TOPBIX CITydasx 000pYyAOBaHHUE JaKe MOXET HE 3HATH BCE KOJBI OTBETOB, HO
OHO 00513aTENBHO AOJDKHO HHTEPIPETUPOBATH NEPBYIO IU(PY OTBETA.

Bce oTBeTHI AensTCs HA ABE TPYIIBL UH@OpMAyUoHHble U QUHATb-
Hble.

Hngpopmayuonnsie omeemsl KOIMPYIOTCS TPEX3HAYHBIM YHCIIOM,
HAYMHAIOIUMCS C €MHUILBI, 1XX M MOKa3bIBAIOT, YTO 3alpPOC HAXOIUTCS B
cragun obpaborku. VHdopMannoHHbIE OTBETHI MMOKA3bIBAIOT, YTO 3alpoC
HaxoJMTCS B cTaguu oOpadoTku. Hampumep, MHGOpMALMOHHBIH OTBET
100 Trying mpeaHa3Ha4yeH Ui YCTAHOBKU HA HYJbh TAWMEpOB, KOTOPHIC 3a-
mycKaroTcsi B 00opymoBanuu, nepenasiiem 3anpoc. Orser 180 Ringing mo
Ha3HAYCHUIO OH HJCHTHYCH CHrHalxy «KOHTpONb MOCBUIKHM BBI30Ba» M
03HAYaeT, YTO BHI3BIBAEMBIN MOJIB30BATEINb MOIYyYaeT CHUTHAT O BXOJSIIEM
BBI3OBE.

QDunanvnvie omeempl KOTUPYIOTCS TPEX3HAUYHBIMH YNCIIAMH, HA4H-
Harormumucst ¢ uudp 2, 3, 4, 5 u 6. OHU 03HAYAIOT 3aBepIlCHHEe 00padoT-
KM 3arpoca U CoJepikaT, KOr/ia 3TO Hy>KHO, pe3yJibTaT 00paboTKH 3ampoca.

OTBeThI 2XX 03HAYAIOT, YTO 3aMPOC ObLT yCIenrHo 00paboTaH.

Otger 200 OK Ha 3anpoc INVITE o3navaer, 4To BbI3bIBaEMOE 000-
PYAOBaHHUE COTJIACHO HA y4acTHE B CEaHCE CBS3U.

Otser 200 OK Ha 3anpoc BYE o3Hauaer 3aBepiieHue ceaHca CBsI3H.

Otet 202 Accepted o3Hauaet, 4To 3ampoc ObUT MPHHAT Ui 0Opa-
00TKH, HO 00paboTKa ellle He 3aBepIIcHA.

OtBeTsI 3XX HHOOPMHUPYIOT 000PYAOBaHNE BBI3BIBAIOIIETO IOJIB30-
BaTeIsl O HOBOM MECTOMNOJIOKCHUH BBI3BIBAEMOTO ITOJIB30BATENS WIN TIepe-
HOCSIT IPYTYI0 MH(POPMAIHIO, KOTOPasi MOXET OBITh MCHOJIb30BaHa ISl HO-
Boro BhI3oBa. Hampumep, otser 302 Moved Temporary o3naudaer, d9TO
TI0JIb30BATENb HAXOAUTCS 110 IPYroMy ajpecy.

OTtBeTbI 4XX HHPOPMHUPYIOT O TOM, YTO B 3ampoce OOHapyKeHa
omnbka. ITocse mony4eHust TaKOro OTBETa IOJIb30BATENh HE JIOJDKEH Mepe-
JaBaTh TOT K€ CaMblil 3ampoc 0e3 ero moaudukanuu. Hampumep, orBet 486
Busy Here o3nauaeT, 4TO BHI3BIBAEMBIM I0OJH30BATENh B HACTOSIIMA MO-
MEHT HE MOJKET MPUHSTH BXOASAIMINI BBI30B 110 JaHHOMY anpecy. Otser 403
Forbidden o3nauaer, 4to cepBep MOHsI 3ampoc, HO OTKa3alics ero obciy-
KHBATb.
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OTBeTBI 5XX HHPOPMHPYIOT O TOM, YTO 3aMPOC HE MOXKET OBITH 00-
paboran u3-3a 0TKa3a cepsepa:

— oteet 500 Server Internal Error o3nauaer, uto cepBep HE UMeeT
BO3MOXHOCTH OOCIY)KHTh 3aIpoC M3-3a BHYTpeHHe# omunbku. KiieHt mMo-
KET MOTMBITATHCSI IOBTOPHO MOCIATH 3alPOC Yepe3 HEKOTOPOE BPEMs;

— oreer 501 Not Implemented o3nauaet, uTo B cepBepe He peanso-
BaHBI (PYHKIUH, HEOOXOIMMEBIE s 00CITy)XKHBaHUs 3TOTO 3ampoca. OTBeT
nepenaeTcsi, HalpuMep, B TOM ciIydae, KOTAa cepBep He MOXKET Paclio3HaTh
THII 3a11poca;

— orBer 503 Service Unavailable roopur ot Tom, 4ro cepep He
MOXKET B JAHHBIII MOMEHT OOCIY)XHTb BBI30B BCIICACTBUE MEPETPY3KU HIU
MPOBEACHUA TEXHUYECKOTO O6C.Hy)KI/IBaHI/I$[.

OTBeTHI 6XX HHPOPMHUPYIOT O TOM, YTO COCTUHEHUE C BHI3BIBACMBIM
MOJIb30BATEIEM YCTAaHOBUTH HEBO3MOXxHO. Hampumep, otser 600 Busy
Everywhere coo0Imaer, 4To BbI3BIBAEMBIN MOJB30BATENb 3aHAT U HE MOMKET
MPUHATH BBI3OB B [[aHHLIfI MOMCHT HHM IO OAHOMY M3 UMCIOIIUXCA Yy HETO
aJpecoB.
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IMpakTuyeckoe 3ansiTue Ne/
«PACUYET TAPAMETPOB OBOPYJOBAHUSI CETHU
CHEAYIOUEI'O NOKOJIEHUS NGN»

1 ean 3aHsITHSA

W3yueHre METOAMKY U TOJTYYCHHE MPAKTUICCKAX HABBIKOB PACUCTOB
apamMeTpoB MYJIBTHCEPBUCHOTO y37a OCTYNA W TPAH3UTHOTO IUTI03a, HC-
MTOJIE3YEMBIX B CETAX CBs3U cienyromiero nokomeHns NGN.

2 JIutepatypa

Pocnsxos A.B. Cetu cienyromuiero nokonenus. Yacts 11 / Yuebnoe nocobue.
— Camapa, [II'ATH, 2008, c. 123-147.

3 KoHTpOJIbHBIE BOIIPOCHI

1. Tloscuure HazHayeHue muTi030B B ceTit NGN.

2. UYem orimyarotcs pasznmyHble THUNIHI HUTF030B cetell NGN: TpaH3UTHBIN
(TpaHKMHTOBBII), CUTHAJIBHBIN, TOCTYIIA, PE3UACHTHBIN JocTyna?

3. Kaxkoe 060opynoBaHue BXOJHUT B COCTAB MYJIbTUCEPBUCHOTO y3J1a JOCTY-
na MSAN?

4. VYxaxuTe OCHOBHbIC BAPHAHTHI IOJKIIOUYCHHUSI OKOHEYHBIX I0JIb30BaTE-
neit Kk MSAN.

5. VYkaxuTe BapHaHThl MOAKIIOUEHUS MAKETHBIX TEPMHUHAJIOB K CETH
NGN.

6. Kaxk paccunTpiBaeTcs Harpy3Kka Ha pe3UACHTHBII IUTI03 JocTyma?

7. TloscHnTe METOAMKY pacueTa IapaMeTpOB MYJIBTHCEPBHCHOTO Y3ia
noctyna MSAN.

8. IlosicHnTe METOAMKY pacyera apaMeTpoB TPAH3UTHOTO HIIFO3A.

4 3ananue

B cooTBeTcTBUM € 3a7aHHBIM BapHaHTOM (cM. TaOil. 1 - HOMep Bapu-
aHTa COOTBETCTBYET MocieAHeH uppe HOMepa 3a4eTHOI KHUKKH):
1. PaccumraTth napameTpbl MyJIBTHCEPBUCHOTO y3J1a JJOCTYTIA.
2. PaccunTarh mapaMeTpsl TPaH3UTHOTO HITIO3A.
3. MH3o6pasuts npoektupyemyro cetb NGN ¢ ykazaHuem myTed u mporo-
KOJIOB TIepe/iayl CUTHATBHBIX U MENAIIOTOKOB.
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1.

Tabnuna 1 UeauBHyabHBIC 3a1aHUS

Ne

HUcxonHblii ma-
pamerp

BapuanTsl 3aganuii

0 [ 1] 23] 4]s5]6] 718109

ITapaMeTpbl MyJIbTHCEPBHCHOIO y3Ja gocrynma MSAN

1.

Yucio aboHEHTOB
CCOIl

700

250

300

350

400

450

600

750

550

200

2.

Yuciio abOHEHTOB
ISDN-BRA

30

50

45

20

55

40

80

60

70

35

3.

Yucno abOHSHTOB
C TMAKETHBIMH Tep-
MHUHAJIaMU
SIP/H.323, Bxitro-
YEHHBIX HETO-
CPEICTBEHHO B
MSAN

50

45

60

25

35

55

30

40

20

45

. | Yncmo aboHEHTOB

C TMAKETHBIMH Tep-
MHHAJIaMU
SIP/H.323, Bxitro-
yennbix B LAN

60

80

150

100

170

70

90

110

140

70

. | Yucao morokos E1

B HHTEpdericax
V5.2 g non-
KJTFOUEHUS CeTer
noctyma AN

15

10

11

. | Yncno unTepdeii-

coB PRI ms mon-
KITFOUEHHSI
VIIATC

11

13

7.

Tun pedeBoro
kozxeka G.7XX

711

726

729a

711

726

729a

711

726

729a

711

ITapameTpbl TPAH3UTHOIO 1L

mo3a TGW

1

Uucno nepBUYHBIX
notoxoB E1 s
Bmouenuss ATC

25

30

40

35

45

20

25

35

40

45

Tun pedeBoro
KOJIeKa

G.711

5 Conep:xanue oTuera

1. Tabmuia ¢ KICXOIHBIMH JAHHBIMH.

2. Pesynbrartel pacueToB napamerpoB MSAN u TpaH3UTHOTO 1UTIO3!

— Harpy3ku Ha Bxojge MSAN u TGW;

— mosoca npomyckanus st nogkaroueHust MSAN u TGW,
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—  TUN ¥ KonmdecTBO MHTepdeiicoB noakmouennss MSAN u TGW
TpaHcnopTHyO |P-cetTs.
3. Cxema MOJKIIIOYEHHS] MYJIBTHCEPBHCHOTO y3Jia JIOCTYNa ¥ TPaH3UTHOTO
nuro3a B cetb NGN (ykazaTh myTH rnepesadu CUrHAIBHBIX U MEAHAIIOTOKOB
U MCIOJIb3yeMbIE IPH ATOM IPOTOKOJIBI IIepeiad).

6 Metonnueckue ykazaHusi
6.1 Cocras odopynoBanusi cetu nocryma NGN

JUisd TOAKITIOUEHHUS pa3lWYHbIX Mosib3oBaTened k cetd NGN Ha
YPOBHE CETH JOCTYIAa UCIOIb3YIOTCS JIBa THIA 000PYIOBAHU:

- Meduauiio3bl — IS TIOJKITIOYCHUS JTMHUHA ¥ TEPMUHAIBHOTO 000-
PYAOBaHUS IOJIB30BaTENCH, HE PA0OTAIOIIETO C MAaKETHBIMH TEXHOJIOTHSIMU;
OCHOBHOE Ha3HauCHHWE MEAMAILTIO30B — NPeoOpa3oBaHUE I0JIH30BATENb-
CKOW M CHTHAJIbHOW MH(OpManny B MAKETHBIM BUA HA 0a3e cTeKa MPOTOKO-
noB TCP/IP, mpuronsstii s nepexayn B TpancnoptHoit cetn NGN.

- nakemuvle KOMMYMAMopul/Mapuipymusamopsl - 1 HOAKIIOYe-
HUSI JIMHUH U OKOHEYHOTO O0OpYZOBaHUs IMOJIb30BaTENeH, padoTaoLIero ¢
MaKETHBIMY TEXHOJOTHsIMU Ha Oa3e creka nmporokosioB TCP/IP.

Pa3niuatoT HECKOJIBKO BHIOB MEIMAILTIO30B B 3aBUCHMOCTH OT TH-
na MOJKIII0YAaeMbIX JIMHUH U TEPMHUHAIBHOTO OOOpYIOBaHHUS IMOJIb30BATE-
JIEH:

1) pesudenmmuuiii winosz oocmyna RAGW (Resident Access Gateway)
— TpelHa3HayueH JUI HeTIOCPEICTBEHHOTO BKIIFOUCHNSI aDOHEHTCKUX JIMHUH,
HalpuMep aHaJIOTOBBIX TEJIC(OHHBIX JIMHMH, K KOTOPBHIM MOTYT MOIKIIO-
4aTbCsl TEPMHUHANIEI Tene(OoHHOH ceTH cBs3u o0mero noas3osanus (CCOI),
TaKkue Kak TpaJUIMOHHBIE TeJIC(OHHBIE alIapaTbl, aHAJOTOBBIE MOJEMBI,
(akcuMIIIbHBIE anmapaTsl, MojgeMbl XDSL u nudpoBbIX aOOHEHTCKHX JIH-
uuit ISDN, K KOTOpPBIM MOJAKIIIOYACTCS TePMUHAIBHOE 000pyI0BaHHe 0a30-
Boro goctyna BRA (2B+D), nanpumep, 1iudpossie TenehOHHBIE arnapaTsl
ISDN, BuzneotenedoHs! 1 Ap.;

2) wnioz 0oocmyna AGW (Access Gateway) — TpeAHA3HAYeH st
BriroueHus ceteit mocryna AN (Access Network) depes untepdeiic V5.2,
KOTOPBI MOXKET BKII0YaTh OT 2 110 16 mepBuuHbIX moTokoB El, T.e. nxEl,
rae N=2+16 umm YITATC gepe3 untepdeiic nepsuunoro nocryna PRI cetn
ISDN (30B+D);

3) mpansumuvii (mpankuneogoiti) wnwz TGW (Trunk Gateway) -
NpeAHa3Ha4YeH Ui BKJIIOYEHUS! COCIMHMTENBHBIX JIMHUHA OT CYyLIECTBYIO-
mux tenedoHubx cranuuit CCOIT st conpsbxenus ¢ cerbio NGN 1o nep-
BruuHbIM TIoToKaM El ¢ curnamuzanuein OKCNe7 mns moaximtoueHus: nud-

60



poBeix ATC m R1,5 (2BCK+MUYK) ni1st moakiIroueHHs KOOPIUHATHBIX
ATC.

YacTo KOHCTPYKTHBHO PE3UACHTHBIN 1IUTI03 U IILTI03 JIOCTYIa peau-
3YIOTCSl B BHJIE €JMHOTO MYJIBTHCEPBUCHOTO y3na poctyna MSAN (Multi-
Service Access Node). B cocras Takoro MSAN 00s3aTeJIbHO BXOJHUT Ma-
KeTHBII kommyTaTtop XEthernet, B KOTOpBI KpoMe IITI030B OCTYIIAa BKIIFO-
YalOTCSI HEIIOCPEICTBEHHO BCE MCTOYHHUKH HArpy3ku, paboTaromye mo Ima-
KETHBIM TE€XHOJIOTHSIM: JIOKaIbHBIE BEIMUCINTENbHBIE ceTh LAN u MynbpTH-
MeauitHBIe TepMHUHANEI Ha 06a3e mpoTokonos SIP, H.323 (puc. 1).

MSAN
AHanorosbin N 2ab
TenedoH
. BRI Pe3naeHTHbIn
Lindbposoit ISDN wnio3 foctyna
TenedoH
V5.2
WHTepdeiic
CeTb Mhres KommyTaTop xEthernet
poctyna AEEIE] XEthernet
PRI
xEthernet
SIP, H.323
|P-TenecoH
7 xEthernet
SIP, H.323

Puc. 1 — CTtpykTypa MynbTucepBucHoro yana goctyna MSAN
6.2 Pacuer mapamerpoB MSAN

Hns pacyera obbeMa obopynoBanus y3ia moctyma MSAN HeoOxo-
JMMO 3HaTh IMOCTYNAIOIIY0 HAa HEro Harpysky. PaccuuraeM OTHEIbHO
Harpy3KH, MOCTYMAIOIINE Ha KaXIblil BUJ IILJIFO30B, BXOJSIIMX B COCTaB
MSAN.

1. OOmas Harpy3ka, MOCTYMAIOIAs HA pe3uU0eHmubli uliio3 00Cmy-
na RAGW, obecreunBamomuii MOAKIIOYEHHE aHAJOTOBLIX abOHEHTOB
CCOII u abonenToB 6a3oBoro mocryma cetd ISDN, pasHa:

Yragw = Yccor - Necort + YispN - Nispn -2P7 @
rne Yccon — yJenbHas Harpyska Ha ofgHoro abonenra CCOII, pasna 0,1
Opi;

Nccor — 4nciio aOOHEHTOB, MCHONB3YIOMINX ITOJKIIOYEHUE 110 aHaJOTOBOM
adbonentcko muaun k CCOII,
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Yisbn — yaAelIbHas Harpy3ka Ha omgHoro abonenta cetu ISDN, pasma 0,2
Opum;

Nispn — YHCTIO aOOHEHTOB, UCTIONB3YIONIUX MOIKITIOYCHHE IO 0a30BOMY J0-
crymy cetu ISDN.

2. OOwas Harpyska, rmocrynaromas Ha uwios docmyna AG, obecrie-
ymBalOIMK ToAKIodeHne cete gocryma CJI gepe3 mHTepdeiic VS5 m
VYITATC uepes unrepdetic mepsuaroro goctymna PRI, paBna:

Yaow =30Yy5Nys +30Y N e OP2 @)
Yy 5 — YAC/IbHAs HArpy3ka Ha OJMH KaHal uHTepdeiica V5.2, pasuas 0,7
Opi;

Nys — obmiee uucno notokos E1 B maTepdeiicax V5.2 s TOAKIIOYEHHUS CETEH
noctyna AN (oxuH niepBu4HbIi MOTOK E1 uMmeer 30 KaHANOB IS MOAKITIO-
YeHUs TI0JIb30BaTelNeil ceTu moctyna yepe3 unrepdeiic V5.2);

Yviatc — yIedbHasi Harpy3ka Ha OJWH KaHal mepBudHoro moctyma ISDN
PRI nns noaxmouenust YIIATC, paBnas 0,8 Opu;

Nyrarc — obmiee uucno unrepdeiicos PRI nis moaxmouenus VIIATC (oaun
unrepdeiic PRI umeer 30 kaHanoB I MOAKIIOYEHHUS MOJIb30BaTeNIeH
VITIATC).

Ecau nuto3 peanusyer 0THOBPEMEHHO (DYHKIMU PE3UACHTHOTO LILIFO-
3a JIOCTyMa M [UTI03a JI0CTYIa, TO o0Ilas Harpy3Ka, MOCTyNarolas Ha TaKon
MeIHaILIio3, PaBHA!

Yow =Yracw +YaGw + OPI. @)

Iycts Vcod — ckopocth nepeaun (rmooca MpoITyCKaHuUst) KOJeKa Orpe-
JIETICHHOTO THITA TpU OOCITY)KMBAHUKM PEYEBOr0O BhI30oBa. 3Hauenus: Vcod s
Pa3IHYHBIX THIIOB PEYEBHIX KOJCKOB 0€3 ydeTa WM C YUSTOM ITOJIaBIICHUS
Tay3 MPUBEICHEI B Ta0M. 1.

Tabmmma | XapakTepuCTHKH Pa3JIMYHBIX MAKETHBIX PEUYEBBIX KOJICKOB

Konex ITonoca nponyckaHus Kojeka, KOuT /c
0e3 yueTa MmojJaBJIeHUs May3 C YYETOM TO/IaBIICHUS Tay3
G.711 84,80 42
G.726 37,69 19
G.729a 14,13 12.2

Torma mosoca nmpomyckaHus, KOTopasi T0JHKHA OBITh BhIIEIECHA JUIS Tie-
penadn B MaKeTHOW CETH TOJOCOBOTO TpaduKa, MOCTYHAIOIIETO0 Ha IUTIO3,
TIPH YCIIOBUH MCITOJIL30BaHUS KOJIEKa ONIPEICIICHHOTO ThIla OyIeT paBHa.

Vew =K -Veod -Yow 4)
rae k — koaddunment uernons3oBanus pecypea, k = 1,25;
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Vcod — monoca mporycKaHus 3aaHHOTO PEYeBOro Kojeka 6e3 yuera Wil C
y4EeTOM II0/IaBJICHUS T1ay3.

Ecmu B o6opynoBanuu MSAN peann3oBaHa BO3MOXHOCTh HOJKITIO-
YEeHHUs M0JIb30BaTENeH, NCIOIB3YIOIUX MakeTHbIe TepMuHansl SIP, H.323
00 BKIIIOYEHHE JIOKAJbHBIX BBIUMCIHMTENBHBIX ceTeil LAN, ocymecTs-
JSTIOIIMX TTOAKITIOUCHNE TAKMX IOJIb30BaTeNell, To Tpebyemasi mosoca mpoIryc-
kauws s noakirodeHst MSAN nomkaa ObITh yBenmdeHa. J{oms yBenndeHus
TIOJIOCHI TIPOITYCKaHUS Vpaket 32 CUET IpenocTaBieHus yciuyru |P-tenedornn
TaKUM MOJIb30BATENSAM MOXKET OBITH ONpPEIEICHa B 3aBUCHMOCTH OT HCIIOJb-
3yeMBIX KOAEKOB W YHCIa Moyb30BaTenei. Toraa AOTOMHHUTENbHAS IOJI0Ca
nporryckaanss MSAN s oOcimyXWBaHUS TAKETHBIX TepMuHamoB |P-
tenedonnu Ha 6aze mpotokosos SIP/H.323 pasHa:

Vpaket =VLAN *+VsH = Ypaket ‘Veod (NLAN + NsH) ()
TIE Ypaket - YICIbHAS Harpy3ka ot Tepmunana SIP/H.323, pasuas 0,2 Dpu;
NLan — uHcio aboHeHTOB ¢ TepmuHanamu SIP/H.323, BkiIOYeHHBIME B JIO-
KaJIbHBIE BEIUUCIUTENbHEIE ceTH LAN;

Nsh — 4rciio aBOHEHTOB ¢ MakeTHbIMU TepmuHanamu SIP/H.323, Bxitrouen-
HbIMHU HernocpeacTBeHHO B MSAN.

[Monoca nponyckanus it noaktodeHust MSAN nomkHa ObITH pac-
CUMTaHa Ha Mepeadyy IOMUMO MOJb30BATEIbCKOW €LIE€ M CUTHAIbHON WH-
¢dopmarm Ha 0Oaze mportokonma H.248/Megaco, kotopoit oOMeHHBaeTCs
MSAN c rubkum kommytatopom (Softswitch). Takum obpasom, o61as moo-
ca mponyckanus 1 nogktrodeHnss MSAN Moxer OBITH omperenieHa Kak
CyMMa COCTABIISTIOIIHX:

Vmsan =Vew +Vpaket +VH.248 - (6)

[MpubmoxeHHo OyneM cYHMTaTh, YTO CHUTHAIBHAs MH(OpMamus mpoTo-
kona H.248/Megaco tpebyer nononHuTensHO 10% TOI0CH! IPOIYCKaHHUs OT
00IIIeH moNoCH mporryckanws st moakroueHuss MSAN.

KommaectBo u Tum nHTEpdeiicoB noakmodeHus obopynoanus MSAN

K aKeTHOMU CeTH OIIPEACIISACTCS U3 COOTHOLICHMS:

Vmsan = Nint -Vint » OHT/C @

rze Nint — KomuuecTBO HHTEp(}EHCOB MOAKIIOYECHHUS;

Vint — mone3Has monoca MpoIycKaHus OJHOro mHTepdeiica (Hanpumep, Uit
unTepdeiicos cemeiicta Ethernet monesnas mosoca nporyckaHus He MPEBbI-
maet 80% ot ob1eit ckopoctu paboTel HHTEpdEHica).

6.3 Pacuer napamMeTpoB TPAaH3UTHOIO LLTI03A

Kak nipasuno, TparsutHbie nuto3si TGW (MHOTIA MX HA3BIBAIOT TPAH-
KUHTOBBIMH) YCTAHABJIMBAIOTCS HA CYIIECTBYIOLINX O0BEKTAaX CETH C YYETOM

63



CTPYKTYpBl HMEIONIEHCS TeNne(OHHONH CETH CBSI3M OOIIEro IOJb30BaHHUS
(CCOII), ocymiecTBisisi MOJKIIOYEHHE TEPPUTOPHAIBLHO MPHOIMIKEHHBIX
ATC. EmxocrHble mapamerpsl numo3da TGW omnpenensitorcss ucxons u3
Harpysku, noctynarwouieit ot 3tux ATC. B cBoro ouepesib, 3HaU€HUE HArpy3-
KA MOXET OBbITh BBIYMCIIEHO Ha OCHOBe umcia notokoB E1 mexny ATC u
IUTIO30M U YAETBHOI Harpy3Ku Ha OUH KaHal 64 KOHT/C.

Tornma obmas Harpys3ka, IIOCTyIalomas Ha TPaH3UTHBIA momro3 1GW
ot Bcex ATC CCOII, papHa:

Yrew = NE1 30+ Yiay> P, (8)
rae Ne1 — ancno morokoB El, ocymectsmsromux moaxmodenne Bcex ATC
CCOII kx TpaH3UTHOMY LLITIO3Y;

Vxan — YICJbHAS HArpy3Ka OJHOTO KaHana 64 KOUT/C B COCTaBE MEPBUYHOIO
noroka E1, npu pacyerax nmpuaumaercs pasHoii 0,8 Opu.

Crenyer Takke y4YHWTHIBATh, YTO TOJOCOBBIC BBI3OBBI BCeraa oOcCiy-
JKMBAIOTCSl TPAH3UTHBIM IILTIO30M C HCcHoib3oBaHueM kopeka G.711. Toraa
ToJI0ca MPOITYCKaHUst TPAH3UTHOTO LIUTI03a onpeessiercs GopMynoii:

Vrew =Ve.711 - Yrow: 0MT/C ©)
rae Ve711 — TOJI0Cca TMPOITyCKaHMs IS Niepeaadn pedeBoi nHdpopmarmm Ko-
neka G.711 (6e3 mogaBneHus mays oHa paBHa 84,8 Kout/c).

INomumo nosp30BaTENbCKOIM MH(pOPMAINK, Ha TPAH3UTHBIN IILTIO3 TIO-
CTymaroT  COOOIIEHMS ~ NPOTOKOJNA  YNPaBICHWS  MEJHUAlLIo3aMu
H.248/Megaco u coobmenus moacuctemsl ISUP crcTeMbl CHrHaIHM3aIdH
OKCNe7, kotopeie mpeobpasytoTcs B coobieHus nporokona SIGTRAN.
J1nst 3TUX COOOIIEHNMI TaKKe JOJDKHA OBITh BbIJIEJIEHA T10JI0CA TIPOITyCKaHHs B
nutro3e. Takum oOpasom, obmiast mosoca mpomnyckanus TGW moxer ObITh
BBIUHKCIIEHA TT0 (popmyIie:

VsTew =VTew +VH.248 +Vokc» 01T/C . (10)
riae VH.248 — TIOJIOCA MPOIYCKAHMs ISl Iepejadll CUTHAIBHBIX COOOIIeHHI
nporokosia H.248;

Vokc — 1moJioca npoITyCKaHus JJIs iepesladdl CUTHAJIBHBIX COOOIEHUH MoI-
cucremsl ISUP nporokosna OKCNe7.

[pubmxenHo OymeM cuMTaTh, YTO CUTHAIBHAS nHbopMmarms H.248
TpeOyer nomnoiHuTeabHO 10% TOIOCH MpOoITyCKaHus OT OOIIeH MOJI0Ckl po-
MYCKaHHMS LLTI03a.

[Monoca mpomyckanust st nepepaun coodmennii OKCNe7 ompene-
JISIETCSI C MCIIOJIb30BAaHUEM METOJUKH IepecueTa PasroBOPHON HArpy3ku B
Harpy3ky OKCNe7, mpumeHsieMoil npu NPOEKTUPOBAHWM CETeH oOIieKa-
HaJbHOW CUTHAJIM3ALUU:

Vokc =Y16w -Koke Ve - Yae  KsIGTRAN » OHT/C, (11)
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rie |(OKC=0,166><10'3 — KO3 UIMEHT mepecyeTa MECTHOH TelnepOoHHOU

Harpy3ku B Harpy3ky OKCNe7;

V.. = 64000 — nosoca npomyckanus 3BeHa curnanuzamun OKCNe7, our/c;
Vs = 0,2 —3arpy3ka 3BeHa CUTHAIU3AIUH, DPIL.

ksigTraN = 13 — Koadduument nepecuera narpyskn OKCNe7 B Harpysky

mpotokona SIGTRAN.

KonmuecTBo 1 THIT HHTEp(HEHCOB MOAKIIOYEHUS TPAH3UTHOTO LT3
K IIAKETHOM CETH OIIpe/IeIsieTcs 1Mo popMyIie, aHaTOTHIHOI (7).

Cxema Biimouenmst obopymoBaamst MSAN u tpamsuTHOTO 1umo3a TGW

B cetb NGN npezcraBnena Ha puc. 2.

mbkunn
Yow KOMMyTaTop
MSAN (softswitch)
SN Yecon 2ab
Necon @
\.’ PeangeHt
A | SIGTRAN
= v o H.248/ | N
ISDN BR' N
Nison poctyna Megaco “ H.248/ N ~
Nint | Megaco '\ N ~o
Yvs AN Y T
f\ V5 | MakeTHbIN | MakeTHbin |
N AN T — KOMMyTaTop IkommyTatop!
* Mivs LWrnio3 l 10GE | |
Yivs noctyna GE : cE :
Yynatc V-
ﬂ PRI Tow | |
Nynate YMATC .—i_v Nint 1| |
Mkynatc L L
N =/ -7 Voo TpaHaNTHbIA
sh i gy
AT KommyTaTtop LSI03
Ethernet GEthernet
Nian
Ethernet

Puc. 2 — Cxema BkntodeHnsa MSAN 1 TpaHauTHoro wnto3a TGW B ceTb NGN
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